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Now you can experience sur- Technics 
round sound and live to tell about The science of sound 

it.Thanks to the technology found in the Technics SA -R530 
A/V receiver. A receiver so advanced, it can help you get 
more out of almost every piece of audio and video equip- 
ment in your home. 

For example, just hook up four speakers, and your VCR 

will have the added dimension of Dolby surround sound'.` 
Digitally -processed Dolby surround sound, to be exact. 

Which means the SA -R530 can give movies something even 
more impressive than the sound of most movie theaters. 
The sound of real life. 

You'll hearfootstepscreeping up behind you, cars 
screeching to a halt right in front of you, gunshots coming at 
you from every direction. In short, it's the next best thing 
to being there. 

And to enhance the music on your CD player, cassette 
deck and turntable, there's also a special feature that lets 
you change your listening environment. 

Press a button and the SA -R530 can simulate the 
acoustics of a small club; a theater; or even a concert hall. 

So finally, you can hear music in the environment where it 

was meant to be heard. 
But even with sound this realistic-and a full 

100 watts of power per channel (at 8 ohms, 20Hz - 
. T 20kHz with 0.007% THD)-our A/V receiver won't 

:"17.5:1' have you jumping out of your seat. For it comes with 
a remote control that also operates most other 
Technics audio components, as well as many brands - of remote controllable TVs and VCRs. So no matter it- how complex the technology behind this receiver 

may be, operating it is surprisingly simple. 
For your own free demonstration, just go to any 

Technics dealer. We think you'll find surround sound a lot 
more entertaining today than it was in 1876. 

'Compatible video software required "Dolby" and the double -D symbol are rebrsered trademarks of Dolby laboratories licensing Corporation 

IN 1876,GEORGE CUSTER HAD 
A FREE DEMONSTRATION 

OF': r°T SURROUND SOUND 
WOULD BE LIKE IN 1989. 
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T-IE N9 23 DUAL MONAURAL POWER AMPLIFIER 

The Nº 23 announces a new genera- 
tion of technical refiinenent in dual 
nonaural-amplifiers. The Nº 23 ampli- 
fier has a power ou_put of two hundred 
watts per channel at eight ohms, 
allowing you to realiize the full potential 
of your system at a I times. 

Experience á level pf craftsmanship 
that sets the standard for technical 
artistry and stands the test of time. 

imar vinson 

Mark Levinson« produc3 are manufactured and dist-ibuted worldwide by MADRIGAL, Ltd., P.O. Box 781. Middletown, CT 06457 ITT TLx 4942158 



Share the Celebration 
of the 100th Birthday of the 

DISK RECORD 
The invention of Emile Berliner of Washington D.C., patented 
7 November 1887, first demonstrated at the Franklin 
Institute, Philadelphia, 16 May 1888. 

NOW YOU CAN OWN THE PERFORMANCES 
THAT MADE HISTORY 

To commemorate the cen- 
tenary of the gramophone, 
Oliver Berliner, grandson of 
the inventor, has formed the 
BERLINER GRAMOPHONE 
SOCIETY which will bring to 
its subscribers a unique his- f1` toric selection of recorded 
performances from the first 
60 years of the industry... the ,t 
78 rpm era. These record- - 
ings, carefully chosen from ~ fib 
the archives of the world's 
oldest and most prestigious 
record companies, have 
been painstakingly pro- 
duced on Compact Disc via 
the most modern reproduction and restoration techniques. 
Throughout the ensuing year, Society members will receive the first 
dozen compact discs embodying performances by the greatest artists 
of the classical music world. Accompanying the records will be a unique 
printed history in words and pictures...a commentary on the times and 
world events that served to mould the history of the gramophone, its 
music and the lives of the artists that recorded for it, as well as that of 
the people who guided their careers - the world whose history the 
gramophone shared and even shaped. To house this collection of 
sights and sounds, a special album has been custom -created. All this 
comes exclusively to BERLINER GRAMOPHONE SOCIETY members for 
the price of the discs alone. Society products, for members only, are not 
sold in stores. No serious collection should be without these memorable 
revolutions in sound. 

Creotor of the He Muster's Voice' trade mark, EMILE 
BERLINER (Co. 1915), co-founder of British Gramophone Co.. 
Deutsche Grommophon E Victor Records. 

A year's membership brings you all this plus a bonus to charter members: The first 500 
subscribers receive a complimentary copy of "The Story of Nipper Er The 'His Master's 
Voice' Trade Mark." The first 1,500 subscribers receive the right to extend membership 
another year at the same US$ price. Memberships subject to acceptance by the Society. 
Gift memberships are welcome. 

s 
PHONE , ' - 

Post Office Box 910 
Beverly Hills California 90213 U.S.A. 

TO: Mr. Oliver f3erliner 

FROM: 

ADDRESS: 

Please enroll me as a Charter Member of the BEAIINEA GRAMOPHONE SOCIETY. 
I enclose payment of one of the following: 

US $145 £89 DM295 CAN $180 V 19,950 
Please include all applicable bonuses. 

MBA#: DEPT: B 

AucJo 
Editor: Eugene Pitts lit 

Art Director: Cathy Cacchione 

Technical Editor: Ivan Berger 
Managing Editor: Kay Blumenthal 

Copy Chief: Manta Begley 
Associate Art Director: Linda Zerella 

Assistant Editor: Karen Clark 
Editorial Assistant: Michael Bieber 

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

Senior Editors: 
Leonard Feldman, Howard A. Roberson 
Senior Editor/Music Features: Ted Fox 

Editor -At -Large: David Lander 

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

Anthony H. Cordesman, Ted Costa, John Diliberto, 
Frank Driggs, John M. Eargle, Joseph Giovanelli, 
Bascom H. King, Gary Krakow, Hector G. La Torre, 

Edward M. Long, Jon R. Sank, 
George Shellenberger, Donald Spoto, 

Michael Tearson, Jon & Sally Tven, Paulette Weiss, 
Michael Wright 

Business Services Director: Greg Roperti 
Circulation Director: Leon Rosenfield 

Production Director: David Rose 
Production Manager: Michele Lee 

Research Director: Neil Karlin 
Special Protects Coordinator: Phyllis K. Brady 

Ad Coordinator: Sylvia Correa 
Administrative Assistant: Joan R. Mitchell 

V.P./Publisher: Stephen Goldberg 

ADVERTISING 
Associate Publisher: Stephen W. Witthoft 

(212) 719-6335 

Account Managers: R. Scott Constantine 
(212) 7t9-6346 
Barry Singer 
(212) 719-6291 

Western Manager: Bob Meth 
Regional Manager: Paula Borgida 

(213) 739-5130 

Classified Manager: Carol A. Berman 
(212) 719-6338 

Automotive Manager: James Main 
(313) 643-8800 

DCI EXECUTIVE STAFF 
President and CEO: Peter G. Diamandis 

Executive V.P.: Robert F. Spillane 
Sr. V.P., Finance, and CFO: Arthur Sukel 

Sr. V.P., Mfg. & Distribution: Murray M. Romer 
Sr. V.P., Operations: Robert J. Granata 

V.P., Controller: David Pecker 
V.P., General Counsel: Catherine Flickinger 

AUDIO (ISSN 0004-752X, Dewey Decimal Number 
621.381 or 778.5) is published monthly by DC1, a 
wholly owned subsidiary of Hachette Publications, Inc.. 
at 1515 Broadway New York, N.Y. 10036. Printed in 
U.S.A. at Dyersburg, Tenn. Distributed by Warner 
Publisher Services Inc. Second class postage paid at 
New York. N.Y. 10001 and additional mailing offices. 
Subscriptions in the U.S.. $19.94 for one year, $35.94 
for two years. $49.94 for three years: other countries. 
add $6.00 per year. 
AUDIO' is a registered trademark of DCI. e1988. 
Diamandis Communications 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. Subscription Service: Forms 
3579 and all subscription correspondence must be 
addressed to AUDIO, P.O. Box 52548 Boulder. Colo. 
80321-2548. Please allow at least eight weeks for the 
change of address to become effective. Include both 
your old and your new address and enclose, if 
possible. an address label from a recent issue. If you 
have a subscription problem, please write to the above 
address or call (800) 525-0643: in Colorado. (303) 
447-9330. 

4 AUDIO/NOVEMBER 1988 
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Experience high fidelity music 
anywhere in your home, 
beautifully, with 'Architectural 
Audio' speakers from Sonance. 

Sonance flush -mount speakers 
blend harmoniously into your 
walls and ceilings allowing you 

greater space for your important 
furnishings. Sonance speakers 
may be painted or cloth covered 
to better blend or accent any 
room's special environment. 

Sonance offers a wide array of 
'Architectural Audio' products. 
Our sound repertoire ranges 
from the new M30 miniature 
series through the Sonance I, II, 
Ill, and IV full -range speaker 
collection. We also have a full 
line of controls, including 
volume controls, speaker 
switches, and speaker 
distribution systems. 

v/ 
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For Sonance literature, please 
write us or call (800) 582-7777, 
or in California (714) 661-7558. 
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A DIVISION OF DANA INNOVATIONS 

32992 Calle Perfecto 

San Juan Capistrano, CA 92675 
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SIGNALS & NOISE 

The Price Isn't Right 
Dear Editor: 

I am delighted to see that the days of 
CD rationing are over. The stores are 
filled with new releases, and the press 
is talking of a CD glut! Unfortunately, 
the prices of the discs have not reflect- 
ed these new developments. There 
seems to be no explanation for this, 
except for the greed of the record 
companies. 

As a consumer and audiophile, I am 
interested in hundreds of CDs. If their 
cost were to drop to a more reason- 
able $10 or $11 apiece, I would spend 
more, not less, on these little silver 
platters. Furthermore, a new legion of 
music lovers would jump on the CD 
bandwagon and permit us to retire the 
vinyl format forever. 

It is time for the audio press and the 
CD -buying public to demand fairly 
priced digital sound. If the record com- 
panies are unable to see this for them- 
selves, then we, their strongest sup- 
porters, must tell them. 

Timothy Hanks 
Minneapolis, Minn. 

Avoiding Coincidence 
Dear Editor: 

Reading Edward Tatnall Canby's 
columns, "One -Point of View" and 
"Forced Coincidence" (June and Au- 
gust 1988), piqued my interest in the 
coincident versus spaced miking de- 
bate. As an audio professional who 
makes recordings for broadcast, I 

have had many opportunities for direct 
comparisons of miking techniques. 
The August column was rather startling 
to me because the unnamed public - 
radio recordist described by Mr. Can- 
by reminded me of myself. In a public 
radio world that prefers coincident 
pairs as a miking technique, I unre- 
servedly endorse spaced omnis. 

I agree with Mr. Canby (and his 
anonymous friend in public radio) that 
the phase differences between micro- 
phones help the listener in mentally re- 
creating the spatial acoustics of the 
original performance. I subscribe to 
the theory that an omnidirectional mi- 
crophone is superior to a cardioid 
since any cardioid is designed to re- 
ject some sound waves reaching it, 
while an omni is not. 

As Mr. Canby suggests, National 
Public Radio does advocate coinci- 

dent miking techniques (specifically 
M -S) for member stations that make 
location recordings. To a station with 
small financial resources and no ear - 
training program, a "safe" mike tech- 
nique such as M -S makes sense. How- 
ever, as Technical Director for New 
York Public Radio, I have used spaced 
omnis for classical recordings for six 
years and have obtained excellent re- 
sults. 

Although the out -of -phase content of 
such recordings may be a problem for 
disc cutting, it can be broadcast on M 
by carefully choosing and adjusting 
quality signal -processing equipment at 
the transmitter site. Furthermore, in this 
age of the CD, extreme left- or right - 
channel information, or even 180° out - 
of -phase information, is not a consider- 
ation at all. The major reason I prefer 
spaced omnis over coincident mikes is 
that they sound best in most circum- 
stances. The phase cancellation prob- 
lems caused by summing to mono are 
an entirely different issue and should 
not be cause for sacrificing the best 
stereo sound. 

Christopher Czeh 
Technical Director, WNYC 

New York Public Radio 
New York, N.Y. 

Opening Musical Minds 
Dear Editor: 

The other day, I received a purely 
digital (DDD) Compact Disc of record- 
er concerti by Georg Philipp Tele- 
mann. As I lie back on my couch and 
listen to the first few tracks and gaze 
out my window upon the trees, I cannot 
help but think how ridiculous the argu- 
ment against the digital medium is. I 

have suspected for a long time now 
that "old veteran" audiophiles are let- 
ting their bias toward the analog rec- 
ord cloud their thinking in regard to this 
format. I have heard all the arguments 
in favor of the record with respect to 
the CD, but I cannot agree. 

If you analyze the situation, you will 
see a common thread among veteran 
audiophiles: A large percentage of 
them like to deal with things that are 
tangible, things that are easy to see, 
touch, or understand. 

As a photographer, I would compare 
the digital medium to a film negative. 
All photographs are made up of grains 
of silver bunched together in varying 

densities. This is perceived as a photo- 
graph, which sometimes is more 
pleasing to the eye than the original 
scene. The CD is made up of micro- 
scopic bits of information which the ear 
perceives as music-no more, no less. 
Some people say that the harmonics 
produced by the clock frequency of 
the CD player and other frequencies of 
the source material can wreak havoc 
on the nervous system. This is pure 
hogwash, extolled by people who have 
nothing better to do than to analyze 
and rationalize everything, thereby 
missing the intrinsic value and beauty 
of life. 

Please stop analyzing and start lis- 
tening. You might let your defenses 
down and start enjoying yourself. 

Robert DelGavio 
Huntington, N.Y. 

We Blush 
Dear Editor: 

I am pleased to note what appears 
to be a very positive trend in your rec- 
ord reviews. The regular reviews by 
Edward Tatnall Canby, Bert Whyte, 
and especially Frank Driggs are al- 
ways valuable, due to the particular 
experience and perspective each au- 
thor brings to his subject. The recent 
overview by John Sunier of Miles Da- 
vis' recording history (April 1988) was 
superb. As well, the July issue contains 
a review by Christopher Greenleaf 
which combines sufficient detail and 
historical background with a lucid and 
elegant style of writing. 

As some of your readers may know, 
McMaster University established the 
first graduate program in music criti- 
cism in North America. It is for this 
reason that we are particularly interest- 
ed in outstanding examples of this dis- 
cipline. 

Dr. Hugh Hartwell 
Chairman, Dept. of Music 

McMaster University 
Hamilton, Ont. 

Erratum 
In the September 1988 "What's 

New" column, prices for the KEF Cus- 
tom Series in -wall speakers were 
quoted in a potentially misleading way. 
The correct prices are $550 per pair 
for the CR200F two-way system and 
$550 per pair for the CR250SW sub - 
woofers, not including installation. 
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McIntosh' 

SOUNDS BETTEGI 
With the MCD7007 McIntosh Compact Disc Player 
performance moves to a new pinnacle of cutting 
edge technological achievement and highest quali- 
ty music reproduction. It introduces a new massive 
cast disc drive platform whose variable reluctance 
suspension system is adjusted and tuned to reduce 
or eliminate the impact of vibrations and shock 
and a low mass, and a new high compliance laser 
pen assembly. Every aspect of performance is im- 
proved: focusing and tracking, decoding, error 
correction, digital filtering, digital to analog con- 
version (converters are specially selected for 
matched channel to channel linearity). Even with 
dirty or damaged discs, even when the player is 
bumped or knocked, the music retains its surpass- 
ing purity. The full integrity of the sound is pre- 
served beginning with the readout from the com- 
pact disc through to the gold-plated connectors on 
the output. 
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Laser Scanning Assembly 
The McIntosh laser scanning assembly has more in- 
tegrated electronics, and more compact mechanics 
with fewer parts. Lower inertia provides for even 
more accurate control, less friction, less wear, out- 
standing trackability and longer life. 

Trackability is the extent to which a player stays 
on track to read out all the encoded information 
on a compact disc. The McIntosh player is engi- 

neered to track better than others, even 
when the disc has deposits, 

fingerprints, scratches, 
etc. 

A laser beam cannot 
sit in a groove. It has to 
be steered along a mi- 

croscopically narrow track 
and held at the exact focal 

distance. The quality of the 
read-out depends on built-in 

trackability. The McIntosh solid-state 
laser unit avoids unnecessary bulkiness 

and a,mplexity to insure ideal trackability. 



The elegantly compact single beam laser pen is 
precisely balanced. It is held on track by a servo 
that responds to disc eccentricity or unevenness, 
has built-in compensation for varying disc reflec- 
tivity or changes of the laser, and remembers its 
proper position if atmospheric deposits, finger- 
prints, scratches etc. should interrupt the light 
beam. The focus servo is equally impervious to 
light variations, and it is exceptionally fast and ac- 
curate on the initial run-in where it is vital to 
establish the focal distance quickly. Better track- 
ablility produces a higher quality readout, refined 
still further by superior error correction. 

The new low mass laser pen accesses tracks 
faster and more accurately. Average access time is 
no more than 1 second. It's easier to skip tracks or 
indexes, forward or backward, to go to any re- 
quired piece of music, or to find the exact point 
wanted within a music passage. 

Maximumstrategy Decoding and Error 
Correction 
The single -chip Decoder and Error Corrector 
achieves the maximum obtainable performance. 
The digital audio signal read from the disc is thus 
as clean and undistorted as it can possibly be, 
with scratched or soiled discs equal in quality 
sound to new ones. 

Improved Digital Filter Reduces Audio Ripple, 
Increases Stop Band Attenuation 
The quadruple oversampling digital filter now has 
2 x 24 more taps. Ripple within the passband is 
reduced to an utterly inaudible level, and the stop 
band attentuation is more than a 120dB: both 
significant contributions to the extra sound purity. 
Enhanced soft muting ensures that there are no 
clicks or pops when starting, stopping or pausing, 
and smoothly silences any readout interruption too 
large for the error correction circuits. 

Dual Digital -To -Analog Converters 
The dual DAC-specially selected for high matched 
input to output linearity - incorporates separate 
16 -bit converters for left and right channels. There 
is no multiplexing, no delay time between chan- 
nels, fully equal to 18 bít resolutions. 

Laser Focusing and Tracking 
Dual high -precision servos are integrated to a 

higher degree than ever, embodying many func- 
tions that have to be performed with discrete com- 
ponents in other players. For these functions, 
there is no wear, no deterioration with time, no ad- 
justments to go wrong, a permanent improvement 
in readout accuracy. 

ti 

- Motorized front -loading tray with illumination 
and anti -jamming protection. A touch on the 
drawer's front closes it for automatic play or 
standby for additional programming. 

- 10 -key pad selection of tracks, indexes or 
times for immediate programmed playback. 

- "Music scan" auditioning with programming 
facility. - Track or index replay: next track or back 
track to any previous or following track or in- 
dex. Fast access. - Fingertip random order programming of up to 
20 tracks, indexes or time periods. 

- 3 -speed forward or backward music search. 
First two speeds with sound sampling for 
auditive search. Unique search protection dur- 
ing playback when laser reaches first or last 
track. 
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11ltintosh® 
C31V Audio/Video 

Remote Control Center 

SOUNDS BETTER 

Audio magazine's product review on the McIntosh 
C 31V AUDIO/ VIDEO REMOTE CONTROL CENTER 
stated: 

"McIntosh audio components enjoy a worldwide 
reputation that few others can claim. It has been said 
that once you become a McIntosh customer, you will 
remain one for life... Futhermore, judging by the in- 
ternal construction, I would guess that it will con- 
tinue to provide unimpaired service long after many 
other currently popular or highly publicized 
preamplifier/control units have been relegated to the 
trash heap. I know several audio enthusiasts who still 
own and swear by McIntosh products which they pur- 
chased in the early 1960's, and there's every reason 
to believe that owners of the C 31V will enjoy its per- 
formance well into the next century." 

Cutting edge technology does not mean the sacrifice 
of versatility nor the abandonment of simplicity of 
operation. Proper engineering 
weds the two into usefulness 
with ease of use. Even 
though the back 
panel is populated 
with an abundance of 
connecting facilites the 
front and operating panel 
remains easy to use. 
Because it is self illuminated\ 
it can be readily read in any 
light and the nomenclature is 
descriptive of functions. 
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Again to quote Audio: 
"The C 31V has enough inputs (six high-level pairs, 

two tape monitor loops, two loops for external pro- 
cessors, and a low-level phono input pair) to accom- 
modate numerous audio program sources as well as 
the audio signals from VCRs, TV monitors, and 
videodisc players ...The two tape monitors, whose 
switching is also electronic, can be used for audio 
tape decks or for the audio from VCRs: also available 
in an optional video selector, the MVS-1, which auto- 
matically switches video signals along with the audio. 

Overall volume level is adjusted by an electronically 
switched ladder attenuator, with left/right tracking 
accuracy controlled to a fraction of a decibel. In fact, 
in my test I could detect no difference in output level 
between channels at any volume setting from max- 
imum to 70 dB below maximum." 

"The loudness -compensation control is indepen- 
dent of the volume control. In any audio system, 
correct compensation depends on many variables 
besides volume -control setting, including recorded 
level, output level of the signal sources, amplifier 
sensitivity, speaker efficiency, and room acoustics. 
The C 3lV's design allows you to dial in the 
precise degree of compensation needed for low 
listening levels in your particular system. 

Instead of tone controls, the C 31V is equipped 
with a five -band equalizer. A built-in headphone 
amplifier feeds a front -panel headphone jack, and 
all controls are effective when listening to head- 
phones." 

Audio concludes with: 
"After hooking up the C 3IV to my reference 

power amplifier and loudspeakers, I was impressed 
by the total absence of any switching noise, the in- 
audible background noise and hum -level - even 
when no program material was present to mask it - 

and the accurate and totally transparent musical 
qualities of this preamp. I listened to a variety of 
program sources, but frankly, the majority of my 
listening was done using some of my newer CDs. 
...McIntosh, too, has adapted itself perfectly to 
the requirements of the new, digital program 
sources. Even a brief listening session with the 
C 31V will convince you, as it did me, that there's 
nothing behind the times about the good folks who 
turn out those magnificent McIntosh components, 
year after year, for all of us to enjoy." 

Handcrafted with pride in the United States by dedicated, 
highly trained craftspeople. 



 - 

daavAbn/iiy. amnrAlnnnit ,Y\\R'\1,1\pV4 1 4 

- - 

OlIIIIIosII 
.A 

w2' _2' 2' 2' 2' 2- . . . , 

DIGITAL DYNAMIC STEREO POWER AMPLIFIER MC727O 

IIItIntosh° 
MC727'0 Digio' 

Dynamic PoviQr Ampli,icr 

SOUNDS BETTER 

The McIntosh MC7270 is the first and only 
amplifier specially designed to fulfill Digital 
Dynamic Range demands. It outperforms all others 
when listening to sound derived from digitally 
recorded tapes, records and compact discs. The 
MC7270 has been designed to perform flawlessly 
because of this capacity for overload: IO decibels 
of overstress at less than an average of 0.3% 
of distortion! 

The noise level of digitally recorded sound is 30 
decibels below that of analog recordings. The com- 
pact disc is capable of real life dynamic range 
while noise generated from compact discs is in- 
audible. With the noise restraint removed it is both 
easier and dramatically more enjoyable to listen to 
music at much louder levels. To fully enjoy this 
new capability your amplifier must be able to 
receive three to ten decibels of overstress from 
music, and it must do this without severely distort- 
ing the sound! 

For an amplifier to handle a three -decibel overload, 
it must have a full time capacity of twice its full 
power, 10 decibels is 10 times the full power 
capacity of an amplifier. To provide 2500 watts of 
overload for a 250 watt amplifier is expensive both 
in the amplifier and in the loudspeaker system as 
well. This is the real world of Digital Dynamics 
Range demand. How to achieve the performance 
demanded, which often lasts from minutes to only 
a few thousandths of a second, and to achieve the 
goal economically, is a real achievement. Power 
Guard is that achievement. 

If good enough will do, there are at least 100 
answers for you. But if the best is what you need 
then there is only one real answer...the amplifier 
that in 40 years has outlived 60 others who have 
simply faded away. 

ii I ' iii ií%iii. . 1II II uI eI / % ruEi . Emus, nnIi \. 1 z r iEErEiíií i ...ííi ...a ....,i....ia 
Without Power Guard: top wave form is the input to a power amp. 
It exceeds input rating by 10 dB. Lower clipped wave form is the 
output of a typically overdriven amplifier. 

With Power Guard: top wale is the input. overdriven by 10 dB. 
Lower wave form is the output with Power Guard. Power Guard 
provides an unusual margin of safety for loudspeakers by the 
prevention of amplifier chipping yet permits the MC7270 to 
deliver designed maximum power. You get music, not 
distortion. 
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The The McIntosh autotransformer provides the output transistors 
an ideal load and is the path that conducts any DC away from 
the loudspeaker. it also contributes a versatility in loudspeaker 
connecting capability not otherwise possible. In stereo, the 
McIntosh autotransformeir perfectly matches the output circuit 
to I, 2, 4, or 8 ohms. In mono, (McIntosh stereo amplifiers can 
be interconnected for mono and deliver twice the power) the 
autotransformers proviide matching 2, 4, 8 or 16 ohms. 

It is no accident that a McIntosh is a better 
investment. 

It sounds bettet 
It is more reliable 
It lasts longer 
Its resale value is the highest 

handcrafted with pride in the United States by dedicated. highly 
trained craftspeople. 
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XRT18 Loudspeaker System 

SOUNDS BETTER 

il 

The McIntosh XRT 18 system produces sound im- 
ages that are amazingly life -like. You'll hear stereo 
images that have depth and space dimensions that 
are so realistic, so satisfying that you will feel 
aware of the dramatic emotional intensity of your 
first experience of live music. 

This miracle of sound recreation does not happen 
by accident. To reproduce the power, the clarity, 
and the pure musical expression of a triple for- 
tissimo it takes a lot of individual speaker 
mechanisms. All of these must be coordinated in 
time and intensity to achieve the uniformity of 
sound field from left and right, to produce sound 
images, wide, deep, accurate, realistic and satisfy- 
ing. flow we combined all of these radiators in the 
correct combination of pairs of radiators, controls 
of energy and time is the story of the XRT 18 
system. 

The many ways to connect 16 (per side), high fre- 
quency radiators, the many combinations of time 
control, energy control and radiator pairs must be 
explored to unlock the secret of the XRT 18 perfor- 
mance is truly amazing and could never be ex- 
plored in several lifetimes by trial and error. Only 
by using mathematical processes could all of the 
possibilities by analyzed in search of the one right 
solution. 

The complete mathematical expression for any 
point in the sound field of these systems contains 
128 terms! This equation, to achieve even sound 
spectrum, required a solution for each five degrees 
of elevation and each five degrees of azimuth in 
front of and to the sides of the speakers. Every 
term was varied to search for the optimum com- 
bination. In all, some 92 million calculations were 
made. This effort would have taken years on an ad- 
vanced desk top scientific computer. It required 91 
hours of calculations by a super digital equipment 
computer to unlock the secret of the one of these 
millions of possible solutions! 

The core of the concept of the XRT 18 system in- 
volved not only the usual guidance from years of 
experience and the intuitive vision of a new 
possibility, but in this case it centered, as well, 
around a one and only choice from hundreds of 
possible cones, suspensions, magnets, magnetic 
assemblies, crossover network components, 
enclosure volume, stiffness and geometry. That 
one critical choice is an optimized interrelatedness 
which yields, via computer modeling, the extra 
smoothness of the time and energy response fields 
which has eluded researchers for decades. 

XRT 18 Available in Oak, Walnut or Satin Black. Bass 
Cabinet: Select veneer protected by a multicoat, satin lac- 
quer finish covering '4" (1.9 cm) high density partical board 
with internal bracing, airtight assembly. Tweeter Column Ar- 
ray: Machined from solid Walnut or Oak, protected by a 
multicoat, satin lacquer finish, CS 18 Tweeter Stand (ac- 
cessory): Mouldings machined of select solid oak or walnut. 

For Information on McIntosh products please send your 
name, address and phone number to: 

McIntosh Laboratory Inc. 
Department I18A 
PO Box 96 East Side Station 
Binghamton, IVY 13904-0096 

Handcrafted with pride in the United States by dedicated, 
highly trained craftspeople. 

Enter No. 34 on Reader Service Card 
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Tube Receiver 
With Solid -State Equipment 

Q. I recently acquired an old tube - 
type H. H. Scott receiver. The AM sec- 
tion works quite well, outperforming my 
newer tuner's AM section. If I wanted 
to use only the tuner section of this 
receiver with my stereo system, could I 
hook it up to my integrated amp with- 
out causing any problems?-Gary 
Semnoski, Southington, Conn. 

A. You can connect the Scott re- 

ceiver to your present gear by using 
the tape outputs on the Scott to drive 
one of your amp's high-level inputs. If 

the receiver is monophonic, use a Y 

connector between the tape -out jacks 
and the high-level stereo inputs on 
your integrated amp. 

The amount of signal produced by 
tube equipment is higher than is usual 
for all 'solid-state gear except for some 
CD players. This means you must turn 
down the volume before switching to 
this program source. It is possible that 
the tube equipment's signal will be suf- 
ficient to overload the circuitry ahead 
of the integrated amplifier's control vol- 
ume. If this happens, place an attenua- 
tor between the Scott and the inputs of 
your equipment. (These attenuators 
are available because of overload 
problems with CD players.) 

Speaker Fuse Size 
And Amplifier Power 

Q. I have a receiver capable of 50 
watts per channel, and my speakers 
are rated at 6 ohms impedance. I no- 
tice that the back of my amp has 
speaker fuses rated at 5 A/250 V. Does 
this mean that only 5 amperes of pow- 
er flow through my speakers, even 
though my amplifier can produce 50 
watts? Will this be enough power to 
permit my speakers to reproduce very 
low frequencies, even though the im- 
pedance of my speakers dips well be- 
low 6 ohms?-Gary C. Powell, East Or- 
ange, N.J. 

A. Because power is measured in 
watts and not amperes, the 5 -amp 
fuses will work well. If 5 amperes were 
fed into your loudspeaker, it would 
mean that (at 6 ohms) about 180 watts 
of power would be supplied. 

If your system provides you with suf- 
ficient volume and bass, there is no 
need to make changes. The fact that 
the impedance of your loudspeakers 

JOSEPH GIOVANELLI 

falls at low frequencies will not come 
into play. If you have enough overall 
volume but lack bass at really low fre- 
quencies, you may be able to improve 
this somewhat by adding an equaliz- 
er-which is much less expensive than 
replacing your amp. 

Wow and Flutter 
With Digital Recordings 

Q. I have read various equipment 
reviews of CD players and, recently, of 
a few DAT recorders. I would like to 
know why wow and flutter specifica- 
tions are not listed for these devices 
but are listed for turntables and cas- 
sette recorders. Is it possible that CD 
players and DAT recorders have no 
wow and flutter?-Wesley S. Mayeda, 
Oxnard, Cal. 

A. Yes! It is true that CD players and 
DAT recorders don't have wow and 
flutter. Because of the digital format, 
slight speed variations of their mecha- 
nisms are not reflected as the small 
changes in musical pitch which we call 
wow or flutter. Even severe speed vari- 
ations will not result in such pitch 
changes. Rather, these fluctuations will 
cause dropouts or other sounds that 
are not program related. 

The reasons for this are difficult to 
explain. Remember that analog sys- 
tems are very direct. The pitch of the 
music relates directly to the lengths of 
the magnetic fields impressed on tape 
or the lengths of successive LP groove 
undulations. A wave's frequency de- 
pends on the length and velocity at 
which it passes the playback head or 
the stylus. You can see that speed 
variations must change the wave's fre- 
quency, which the ear perceives as a 

change in pitch. 
With digital recording, wave informa- 

tion is not directly set down on the tape 
or disc; only a string of numbers is 

stored. When a sufficiently large group 
of these numbers has been "studied," 
the nature cf the waves can be recon- 
structed. Speed variations will in- 
crease or decrease the quantity of 
numbers being detected. To oversim- 
plify, there is a clock in the CD player 
or DAT recorder which must be in step 
with the material being reproduced. 
Each number is presented for a given 
amount of t me (a matter of microsec- 
onds). Slight speed variations will still 
permit the clock to receive the pulses 

and recognize them. If the speed 
change is too great, however, the 
clock may get ahead of (or fall behind) 
the stream of numbers. This can cause 
errors, but they will not be heard as 
wow and flutter. 

Loose Speaker Mounting Screws 
O. Can acoustic suspension speak- 

ers be harmed by occasional, but not 
extreme, tightening of all the driver 
mounting screws? I serve as a DJ at 
dances and notice that, after long peri- 
ods of loud bass, the mounting screws 
seem unusually loose, so I tighten 
them cautiously. Will this cause trou- 
ble?-Alan Harper, Seattle, Wash, 

A. There is no harm in tightening 
speaker mounting screws. If they are 
coming loose, and you permit them to 
do so, eventually the drivers will sepa- 
rate from their mounts and perhaps be 
damaged when they fall. 

Be sure that you tighten these 
screws evenly, however. Do not tighten 
one fully and then go on to the next. 
Rather, tighten each screw a bit, work- 
ing your way around until you have 
tightened all of them securely. 

I do wonder why the screws are 
loosening in the first place. Have any 
of the drivers been replaced, and 
were lock washers lost in the pro- 
cess? If the drivers are mounted with 
nuts and bolts, lock washers are im- 
portant. If the screws are wood 
screws, perhaps the holes into which 
they fit are stripped. Fill the holes with 
plastic wood and re -drill them when 
the plastic wood has set. 

Setting Component Levels 
Q. I recently purchased a compo- 

nent system for my car, consisting of a 

tuner/cassette deck, an equalizer, and 
a power amplifier. The system sounds 
great! lam not sure, however, that I am 
getting the best sound possible from it, 
because each piece of equipment has 
its own level controls. The tuner/cas- 
sette deck has output adjustments, the 
equalizer has both input and output 
level controls, and the power amplifier 
has input level controls. 

It rou 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 ere answered. Please enclose a 

stamped, self-addressed envelope. 
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If you can get adequate 
volume without background 
noise or distortion, your 
system's level controls are 
probably set correctly. 

My problem is that I do not know 
how to set these levels for optimum 
performance, and the owner's manuals 
do not provide explicit directions. 
Please give me an accurate way to set 
the level controls. How important is it 
for these controls to be set correctly? 
-Kevin Miller, Lenoir, N.C. 

A. I do not have an absolute answer 
to your question, though I don't believe 
that these settings are critical. If the 
controls you mention are not properly 
set, you may have some background 
noise even with no signal present, or 
you may experience distortion even 
when the power amplifier is not driven 

POWER CLEA -_ 
YOUR 

--_, -^ .f 

Y SK315 
Wet/Dry 

Automatic 
CD Cleaner 

Your CDs sound their best when dust and finger- 
prints don't force error corrections. Now you can 
thoroughly clean your CDs with the Signet SK315 
Wet/Dry CD Cleaner...and it's fully automatic. Sim- 
ply add four drops of Signet fluid, insert the CD, and 
press the power button. 

First, the fluid dissolves fingerprints and lifts 
dirt, then the dry pad automatically buffs the CD to 
perfection. Only Signet has this two -stage wet and 
dry action. 

Clean up your sound today with the SK315 CD 
Cleaner...only from your Signet dealer. 

slignet® 
JL. 

4701 Hudson Drive, Stow, OH 44224 

Enter No. 44 on Reader Service Card 

to anything like maximum power. On 
the other hand, you might discover that 
all of the controls can be set wide open 
with no problems. What could happen, 
in that event (even if the sound is 
clean), is that the actual volume control 
might be touchy; turning it up to per- 
haps one-third of its full rotation could 
produce more volume than you want. 

If your volume control works proper- 
ly, if you don't hear background noise 
in the absence of a signal, and if you 
can drive your system to as loud a 
listening level as needed, you proba- 
bly can leave well enough alone. 

If faced with your problem, I would 
start out this way: I would turn down 
the input level control on the equalizer 
to a point where I could no longer pro- 
duce enough volume from the speak- 
ers. I would turn up the cassette sys- 
tem until it became distorted. (Of 
course, that might not even happen.) 
Then I would back its volume control 
down to a point where the sound once 
again was clean, and then back it 
down just a bit more so that "super 
hot" program material would not cause 
distortion. 

I would next turn up the equalizer's 
input level control until I once again 
had as much sound as I could stand. 
Then I'd turn down the equalizer's out- 
put level control so that I could not 
obtain enough volume from the speak- 
ers (as with the input control). I would 
next turn up the input control on the 
equalizer (with the equalization set- 
tings I found useful), listen for distor- 
tion, and then back the input down 
until that distortion cleared up. 

Next, I would do the same with the 
equalizer's output controls. I would 
turn down the amplifier control until the 
sound level was too low, and then I'd 
advance the equalizer until I heard dis- 
tortion. (You might never hear any; this 
will surely be true if the output volume 
control is located right at the output 
terminals and if the level controls on 
the power amplifier are located right at 
the input.) If you do, continue as 
above. 

If no distortion were heard, then I 

would back the equalizer's output vol- 
ume down somewhat, perhaps to a bit 
more than half open, and advance the 
level controls on the power amplifier 
until I had enough volume, without 
overdriving the power amplifier. Q 
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Huey Lewis And The 
News-Small World 
(Chrysalis) 371419 

I 

. 

Tracy Chapman (Elektra) 
369892 

Richard Marx 
(EMI -Manhattan) 369611 

Grover Washington, Jr.- 
Then and Now (Columbia) 

371476 

Schubert-Quintet in C 
Major Juilliard String 
Quartet, Bernard 
Greenhouse 
(CBS Masterworks) 371104 

Spyro Gyra-Rites of 
Summer (MCA) 370767 

Randy Travis-Old 8 x 10 
(Warner Bros) 370643 

Patti Smith Group- 
Dream Of Life (Arista) 

370478 
Europe-Out of This World 
(Epic) 370403 

Stryper-In God We Trust 
(Enigma) 370361 

Hank Williams, Jr.-Wild 
Streak (Warner Bros./Curb) 

370320 

David Sanborn-Close Up 
(Warner Bros) 370304 

Dvorak-Piano Trios F 
minor Op. 65; E minor Op. 
90 "Dumky" Yo -Yo Ma, 
Emmanuel Ax, Young Uck 
Kim (CBS Masterworks) 

370189 
Pat Benatar-Wide Awake 
In Dreamland (Chrysalis) 

370528 

Winwood- 
Roll With It (Virgin) 

371211 
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Van Halen-OU812 
(Warner Bros) 369371 

Sade-Stronger Than Pride 
(Epc) 368027 

Wynton Marsalis Quartet 
-Live At Blues Alley 
(Columbia) 370080-390088 

Schumann-Cello 
Concerto. Yo -Yo Ma: Davis, 
Bavarian Radio Sym. 
(CBS Masterworks) 369843 

Bob James-The Scarlatti 
Dialogues (CBS Master.) 

369835 

John Williams-The 
Baroque Album 
(CBS Master) 369769 

Claude Bolling-Piano 
Bolling's Greatest Hits 
(CBS) 369751 

Talking Heads-Naked 
(Fly/Sire) 369397 

George Howard- 
Reflections (MCA) 369314 

Bobby McFerrin-Simple 
Pleasures 
(EMI Manhattan) 369306 

Murray Perahla, Piano- 
Schubert: Sonata, Op. 
Posth., D. 959 Schumann: 
Sonata, Op. 22 
(CBS Masterworks) 369207 

Prince-Love Sexy 
(Paisley Park) 369124 

IN XS-Kick (Atlantic) 361519 

Here's an exciting selection of new 
hits and all-time favorites...each one 
will make an ideal gift for someone on your 
Christmas list...or a welcome addition to 
your own collection. 
To get any b CDs for 10, just fill in and mail 
the application-we'll send your CDs and 
bill you for la plus shipping and handling. 
You simply agree to buy 4 more CDs (at 
regular Club prices) in the next two 
years-and you may then cancel your 
membership anytime after doing so. 

How the Club works. About every four 
weeks (13 times a year) you'll receive the 

Club's music magazine, which describes the 
Selection of the Month...plus new hits and 
ofd favorites from every field of music. In 

addition, up to six times a year, you may 
receive offers of Special Selections, usually 
at a discount off regular Club prices, for a 
total of up to 19 buying opportunities. 

If you wish to receive the Selection of the 
Month, you need do nothing-it will be 
shipped automatically. If you prefer an 
alternate selection, or none at all, fill in the 
response card always provided and mail it 

by the date specified. You will always have 

w 
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o\tes sh"PPing and handling 
v`ith membership 

Poison-Open Up And Say 
(Captol/Enigma) 

368688 

Chicagoa 19 (Reprise) 
368829 

Mozart-Violin Concerti 
Nos. 1 8 4; Rondo, K. 269. 
Cho-Liang Lin; Leppard 8 
English Chamber Orch. 
(CBS Masterworks) 368274 

Cheap Trick-Lap Of 
Luxury (Epic) 368050 

Basia-Time And Tides 
(Epic) 368043 

REO Speedwagon- 
Greatest Hits (Epic) 367672 

Michael Tiison Thomas- 
Beethoven: Symphony No. 
3 (CBS Master) 367441 

Brahms-Double Concerto. 
Isaac Stem, Yo -Yo Ma: 
Abbado, Chicago Sym. 
(CBS Master) 367250 

Julio Iglesias-Non-Stop 
(Columba) 367094 

Canadian Brass-Bach: 
Art Of The Fugue 
(CBS Master) 366740 

Beethoven-Symphony 
No. 9. Norrington, The 
London Classical Players 
(Angel) 365619 

Guns N' Roses-Appetite 
For Destruction (Geffen) 

359984 

Robert Plant-Now and 
Zen (Es Parana) 366716 

Daryl Hall 8 John Oates- 
ooh yeah! (Arista) 365775 
Neville Marnner-The 
Academy Plays Opera. 
Academy Of St. Martin-in- 
the-Fields(Anger) 365601 

George Harrison-Cloud 
Nine (Dark Hoare) 365494 
Placido Domingo-A Love 
Until the End of Time (CBS) 

365262 
James Taylor-Never Die 
Young (Columba) 365189 

Andres Segovia 
Collection, Vol. 1 Music 
By Bach 
(MCA Classics) 362293 

Michael Jackson-Bad 
(Epic) 362079 

Sting-...Nothing Like The 
Sun (A&M) 361675 

Bruce Springsteen- 
Tunnel Of Leve (Columba) 

360115 
Kiri Te Kanawa-Sings 
Gershwin(Angel) 359745 
Aerosmith-Permanent 
Vacation(Ge"nn) 359075 
Best Of The Doors 
(Elektra) 357616-397612 
Grateful Dead-In The 
Dark (Arista) 357087 

Jimmy Page-Outrider 
(Geffen) 370387 

at least 10 days in which to make your 
decision. If you ever receive any Selection 
without having 10 days to decide, you may 
return it at our expense. 

The CDs you order during your 
membership will be billed at regular Club 
prices, which currently are $1298 to 95.98 
-plus shipping and handling. (Multiple. 
unit sets may be somewhat higher.) Af ter 
completing your enrollment agreement you 
may cancel membership at any time; if you 
decide to continue as a member, you'll be 
eligible for our money -saving bonus plan. It 

lets you buy one CD at half price for each 
CD you buy at regular Club prices. 
10 -Day Free Trial: We'll send details of 
the Clubs operation with your introductory 
shipment. If you are not satisfied for any 
reason whatsoever, just return everything 
within 10 days and you will have no further 
obligation. So why not choose 6 CDs for lo 

right now? 
ADVANCE BONUS OFFER: As a special 
offer to new members, take one additional 
Compact Disc right now and pay only 
$6.95. Itsa chance to get a seventh 
selection at a super low price! 
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Elwin John-Reg Strikes 
Back (MCA) 370536 
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Mendelssohn Violin 
Concerto-IAngeO 366872 

Gloria Estefan 8 Miami 
Sound Machine-Let It 
Loose (Epic) 356279 

Whitney Houston- 
Whitney (Arista) 356154 

Vladimir Horowitz, Piano 
-Favorite Encores 
(CBS Masterworks) 355164 

02-The Joshua Tree 
(island) 354449 

The Police-Every Breath 
You Take... The Singles 
(ABM) 348318 

Buddy Holly-From The 
Orig. Master Tapes (MCA) 

348110 

The Beach Boys-Made In 
U.S.A.'Captol) 346445 

Chuck Berry-The Great 
Twenty Eight (Chess) 

343657 

Barbra Streisand-The 
Broadway Album 
(Columba) 342097 

Billy Joel-Greatest Hits 
Vols. 1 6 2 (Columba) 

336396-396390 
Stevie Wonder-Org. 
Musigeanum I -Greatest 
Hits (ramie) 314997-394999 

Led Zeppelin IV (Atlantic) 
291435 

Crowded House-Temple 
Of Low Men (Captol) 

370346 
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Robert Palmer-Heavy 
Nova (EMI -Manhattan) 

370395 
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Wynton Marsalis- Baroque 
Music For Trumpets 
(CBS Master.) 364695 

George Michael-Faith 
(Columba) 362228 

Eagles-Greatest Hits 1971- 
1975 (Asylum) 287003 

Simon 8 Garfunkel- 
Greatest Hits (Columbia) 

219477 

Vladimir Feltsman- 
American "Live" Debut 
(CBS Master) 

365254-395251 

Foreigner-Inside 
Information (Atlantic) 364018 

Pretenders-The Singles 
(Sire) 362541 

Neil Diamond-Hot 
August Night II 

(Columbia) 362277-392274 

10,000 Maniacs-In My 
Tribe (Elektra) 361600 

Diane Schuur And Count 
Basic Orch. (GRP) 361048 

Billie Holiday-From The 
Orig. 

CADecca 
Masters(M 

) 

Fleetwood Mac-Tango In 
The Night 
(Warner Bros) 354902 

Introducing The Hardline 
According To Terence 
Trent D'Arby (Columbia) 

361618 

CBS COMPACT DISC CLUB, 1400 N. Fruitridge 038/F88 
P.O. Box 1129, Terre Haute, Indiana 47811-1129 

Please accept my membe'ship application under the terms outlined in this advertise 
meat, Send me the 6 Compact Discs listed here and bill me k, plus shipping and 
handling for all six. I agree to buy tour more selections, at regular Club prices, in the 

coming two years-and may cancel my membership at any time alter doing so. 

My main musical interest is (che k one): 
(But 1 nay always choose from any category) 

O Hard Rock Soft Rock O Jazz 
Robert Plant, Huey Lewis & The News, Dowd Sanborn, 
Pot Beno for Steve Winwood Spyro Gyro 

Pop/Easy listening O Classical' 
Neil Diamond Barry Momlow, Vladimir Horowitz, 
Johnny Mathis, Roy Conniff Yo -Yo Ma 

Mr. 
Mrs 
Miss 

Address Apt 

Pnr i,ni Name Imi.o lair Nom. 

Cif y 

Slate 
Do you have a VCR? (C4/. Yes No 
Do you hove o credit card° 1031. Yes No 

ADVANCE BONUS OFFER: Also send me 

one more CD right now at the super low price 
of just 56.95, which will be billed tome. 

Zip 

BFB/XK BFC/XM 

Selections with two numbers contain 2 CDs and count os 2-so write m both numbers. C 1988 CBS Records Inc. Note we reserve the right to relecr any opphcarion or cancel any membership. These offers 
not .oiloble in APO FPO Alaska Hawn.. Puerto R.co w ne for details of oiteralese offer 

s 1 \ 1'`I ..r Ca adian res,denrs sereced tram tornera Applcoble sales ton added to all orders 
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TAPE GUIDE 
HERMAN BURSTEIN 

Bass Loss in Duplicating 
Q. In order to duplicate my collec- 

tion of prerecorded tapes so 1 could 
use them in my office, I recently pur- 
chased a second cassette deck. In 
duplicating tapes, however, I seem to 
lose bass, whereas the high end ap- 
pears to be faithfully reproduced. Is 
this bass loss inherent in dubbing, or 
can I remedy the situation? I do not 
have a problem with bass response 
when recording from discs on my new 
deck.-Paul Burstein, Milwaukee, 
Wisc. 

A. If you lose bass response when 
dubbing from tapes but not from al- 
bums, this suggests that the fault lies 
in the deck being used to play the 
original tape. Conceivably, there also 
may be some loss occurring in the 
recording deck. It could be that the 
loss is sufficiently small in each deck 
so as not to be noticeable, but that the 
sum of the losses becomes apparent. 

In playback, you could compensate 
for the loss by using the bass control of 
your audio system, or by using an 
equalizer. Alternatively, an equalizer 
could be used in recording. 

Most preamplifiers (or integrated 
amplifiers or receivers) do not permit 
one to apply equalization to the signal 
fed to a tape deck for recording. If 
yours is the rare exception, you could 
apply bass boost to the signal being 
recorded in this manner. If not, you'll 
find that many equalizers can be 
switched to affect the frequency bal- 
ance of the signals at their tape -output 
jacks. 

Test Frequencies 
Q. Why is 400 Hz used for level ad- 

justments and 15 kHz for other adjust- 
ments?-Wayne J. Jernigan, San Die- 
go, Cal. 

A. In cassette recording, for the pur- 
pose of having a reference such as 
Dolby level (200 nWb/m) or DIN level 
(250 nWb/m), it is desirable to employ 
a frequency that not only corresponds 
approximately to the point where we 
find maximum energy in typical audio 
material, but is free from the substan- 
tial treble boost which occurs in re- 
cording. A frequency in the neighbor- 
hood of 400 Hz (used by Dolby) or 315 
Hz (DIN) meets these requirements. 

The Dolby reference is used for 
matching the recording and playback 

levels-essential in order to avoid tre- 
ble aberration. The DIN reference is 
employed for measuring S/N ratio and 
obtaining figures for THD at various 
recording levels. Also used for these 
two purposes is the recording level 
which produces 3% THD at 400 or 315 
Hz. Use of these frequencies, rather 
than one that is much lower or higher, 
produces a more realistic representa- 
tion of what we hear. 

Bias adjustment, to obtain substan- 
tially flat response, is achieved in some 
decks by using two frequencies. One 
is 15 kHz or thereabouts, and the other 
is much lower. Bias is adjusted for 
equal playback response at both fre- 
quencies. In the case of azimuth ad- 
justment, a test tape with a high fre- 
quency is needed because azimuth 
becomes more critical as frequency 
rises. Therefore, 15 kHz or so is used 
for azimuth adjustment. 

Dynamic Range 
Q. I recently acquired a CD player 

and have questions about taping CDs. 
I have heard that the great dynamic 
range of CDs may pose problems for 
taping. Are there any special amplifi- 
cation or other requirements presented 
by CD players? I also heard recently of 
"digital -ready" tape. Can you enlighten 
me as to whether it would be helpful in 
taping CDs?-Stuart Munro, Melrose, 
Mass. 

A. With a good cassette deck that 
incorporates Dolby C and/or dbx noise 
reduction, and with high -quality tape of 
any type, generally there should be no 
problem in satisfactorily taping CDs. 
Seldom is the dynamic range of music 
in excess of about 70 dB. (In fact, 
when the range does become this 
great, it tends to become a nuisance in 
the home and, especially, in the car. 
Soft passages are difficult to hear with- 
out the loud passages becoming thun- 
derous.) With Dolby C NR, a good 
deck can achieve a signal-to-noise ra- 
tio, and therefore a dynamic range, of 
around 70 dB. With dbx NR, this figure 
goes up into the 80s and sometimes 
gets close to 90 dB. If a deck has only 
Dolby B NR, there may be a problem at 
times, depending on the source mate- 
rial, inasmuch as the S/N ratio is then 
around 60 dB. 

I don't believe that CD players really 
present new problems with respect to 

amplification or anything else. "Digital - 
ready" tapes for analog decks fall into 
the category of marketing hyperbole. 
High -quality tapes are already able to 
cope with CDs. 

Left -Channel Decline 
Q. Recently I have had a problem 

with my cassette deck when recording 
from any source. If I set both the left 
and right record -level controls to the 
same point, in playback the meters 
seem to show a relative drop in level of 
the left channel. The meter for the right 
channel shows the same reading in 
playback as in recording. Therefore, in 
recording, I have to adjust the left level 
control to a higher setting in order to 
get equal playback readings for both 
channels. 

I sent the deck to a factory service 
center, and it came back with a note 
saying that they found nothing wrong. I 

know, however, that the problem didn't 
exist 21/2 years ago, when I first got the 
deck. Apart from this problem, I am 
very happy with the quality of my re- 
cordings. Thinking that perhaps the 
head is getting old, I have considered 
having it changed. If l do, will this new 
head match the azimuth of the origi- 
nal?-A. Harrison, Nashville, Tenn. 

A. The gain of the left playback 
channel may have dropped for some 
reason, such as a change in the char- 
acteristics of a transistor, potentiome- 
ter, resistor, etc. It could also be that 
gain has dropped in the left recording 
channel at a point following that from 
which the signal is fed to the record - 
level meter. Another possibility is a 
change in the value of a component 
that affects the reading given by the 
left meter in playback. Least likely is 
the possibility that the tape head's left 
channel has changed its characteris- 
tics. You probably have nothing to gain 
by changing the head, and a good 
deal to lose in the way of cost and 
possible head misalignment. Note that 
azimuth alignment takes place after 
the head has been installed, and is 
done by means of a test tape bearing a 
high -frequency tone. The head is ad - 

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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Now that the picture on our 
big screen televisions is 

just about perfect, we decided to 
work on something else. 

J.-1111 T SURISI/1 
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Our 35" direct-view 
monitor/receiver has our exclusive 
Diamond Visions II picture tube 

and a wide band tideo 
amplifier capable of 560 lines of 

resolution, compared to the normal 
340lirtes. 

The Home Theater System speakers / 
have a 12"cast frame woofer, 

5" midrange and a 
titanium dome tweeter. And 

individual controls let you vary the 
midrange and tweeter levels. 

k 

\ 

win Ia«uMc. 

It's not the easiest thing 
being perfectionists. 

Just when you've developed 
a 35 -inch television that's every 
bit as clear and sharp as conven- 
tional size sets, you see some- 
thing else that could stand 
some improvement. 

Or, in this case, you hear it. 

Introducing Mitsubishi 
Home Theater Systems. Our 
new series of integrated com- 
ponents that does for sound 
what wéve always done for 
sight: Make it larger than life. 

Now, along with a pano- 
ramic picture, our Home 
Theater components can give 

your favorite movies, sporting 
events and programs the kind 
of fidelity a television alone 
could never produce. 

Thanks largely to our new 
M-AV1 audio/video receiver. 
Not only does it produce a wall - 
shaking 125 watts of power;' 
but it comes equipped with the 
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same kind of Dolby 
Surround'Msound you 
hear in theaters. 

On -screen displays 
give you simple instruc- 
tions for switching from 

' the VCR to the CD 

One remote connots everything in this ad. 

player to the cassette deck and 
soon. And a single illuminated 
remote lets you control every- 
thing from the comfort of your 
own recliner. 

For a demonstration, 
minus the recliner, visit an 
authorized Mitsubishi Home 
Theater Systems dealer. 

Mitsubishi Electric Sales America. For an overview of Mitsubishi audio/video products, Ciicle No. 35 on Reader Service Card. 

Our neu M-AV1 
audio/video receiver delivers 

125 W/Ch. will 25 WiCh. rear 
Dolby St-rround' 

The connectors are gold plated, 
and all function are displayed on 

screen in an ea_y-to-read menu. 

Our M-C5Z)OCDplayer 
features 8 -tints oversampling 

and 18 -bit digita analog converters. 

And OW M -T5100 
dual cassette ceck comes with 

both Dolby' B and C. 

With horizontal resolution 
greater thar 400 lines, our 

S-V/Hi-Fi VCR can generate 
an imams that's 67% 

sharper than rrdinary VCR's. 

And see with your own 
ears how great it sounds. 
Fm the name of your authorized Mmubishi Home Theater 
Systems dealer, ¿a1118001556-1234 ext 145 In California, 
MOO, 441-2445 ext 145 Cabinet colors aril finishes may vary. 

Drlfry and Dolby Surround are rradrrnarks of Dolby Labora- 
tories Licensing Corp Diamond Vision II is a registered trade - 
marl. of Mitsubishi Electric Corporation *125 watts/channel, 
min RMS, both channels down into 8 OHMS from 20Hz - 
20kH; a uh no more than OS ̀ r THD c 1988 Mitsubishi 
Dec: r c Sales America, Inc 

MITSUBISHI' 



Show the service shop your 
problem, don't just describe 
it. They may not want to 
spend extra time with you, 
but it is your right. 

justed for maximum output of this tone 
in playback. 

I would opt to live with the problem, 
making the necessary adjustments in 
recording or playback, provided the 
decline in the left channel is less than 
about 3 dB. However, if the left chan- 
nel's decline is serious, you should get 

the deck to an authorized service shop 
which has a good reputation. Be pre- 
pared to show clearly and briefly that 
the problem does exist-don't simply 
describe it. Not all service shops are 
eager to spend time watching the cus- 
tomer demonstrate the problem. But 
that is your right. 

OUR AN n LOG 
is BEAUTIFUL... 

AudioQuest believes in the merits of analog sound 
and is proud to introduce its newest performance 

value, the PT -5 tone -arm. It not only sounds 
and looks great, but is affordable too! 

To further enhance your analog system add 
an AudioQuest cartridge, like our newly 

improved and highly acclaimed AQ 404i. They 
are known for their detail and definition, yet 

retain analog sweetness and warmth. 

With low, and high -output models and 
prices ranging from $95 to over 

a thousand, it's easy to add 
the beautiful sound of an AQ 

cartridge to your system. 

" At AudioQuest we are into Analog .. . 

. AND HERE 
TO STAY! 

For further information or the number of 
the dealer nearest you call or write: 

a 
c -melt 

P O. Box 3960 

San Clemente 

CA 92672 USA 

Tel: 714/498.2770 

Fax: 714/498-5112 

Tlx: 205864 

A Formula Explained 
Q. In the October 1987 issue, you 

state that the turnover frequency of an 
RC (resistance -capacitance) circuit 
can be obtained from 1=159,155/4. 
Where does this come from?-Charles 
Warwick, Anaheim, Cal. 

A. We start with the formula for im- 
pedance (capacitive resistance) of a 
capacitor: 

1 - Z2irfC 

where Z is impedance, ar is 3.1415927, 
f is frequency in Hz, and C is capaci- 
tance in farads. (For the derivation of 
this formula, see an advanced physics 
textbook.) Using µF (microfarads, or 
millionths of a farad) instead, and in- 
serting the value of we obtain: 

1,000,000 
Z - 2 x 3.1415927 xf xC 

159,155 
- fC 

In an RC circuit, the turnover fre- 
quency f occurs when R and Z are 
equal. At this frequency, the amplitude 
response will have risen or fallen, de- 
pending on the circuit, by 3 dB. Thus, 
at I we find: 

159,155 - 
fC 

R 

Transposing terms, we get: 
f=159155 

RC 

where f is frequency in Hz, R is resis- 
tance in ohms, and C represents ca- 
pacitance in µF. 

The product of R x C, or simply RC, 
is called a time constant and is given in 

(microseconds) when C is in µF. 
RC denotes the time required for a d.c. 
current to charge C through R to 
63.2% of the charge ultimately 
reached by C (as explained in physics 
textbooks). Whatever the individual 
values of R and C, so long as their 
product remains the same, the charg- 
ing time stays the same. (For example, 
charging time is the same if R is 100 
and C is 10, or if R is 20 and C is 50.) 
Hence the term time constant. A 
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Stan Curtis loves to explore. Genial founder and prime force 
behind Cambridge Audio, it's in his nature to seek out inventive 
new solutions to seemingly insoluble problems. 

Fortunately for all of us, Stan's relentless desire to improve 
the status quo in audio is plainly evi lent in the simple elegance 
and uncompromising quality of Cambridge components 

Starting on the road to high innovation with the world's first 
high performance solid state integrated amplifier (P40), Cam- 
bridge has quickly evolved into a full line manufacturer with 

products characterized by intelligent design, superlative 
performance and high mechanical integrity. 

Of course, this comes as no great surprise to those 
who've experienced the extraordinary Cambridge CD -1 

compact disc player. Reveling in its unheard of 32 bit 
resolution, the CD -1 is generally acknowledged as the 
world's finest player. The more affordable CD -2 
boasts incredible 16 x oversampling for transparent 
audio reproduction. 

In keeping with Stan's thinking, Cambridge's 
intelligent power amplifiers, preamps, inte- 
grateds and tuners are characterized by high 

current output and discrete circuitry to meet 
the challenges of digital program material. 

Our components make the most sense 
because Stan Curtis and Cambridge are smart. 
Smart enough to make better ideas into 
better components. 

,_L 

e 
cdrnDricue 

ducho 
89 Doug Brown Way, Holliston, MA 01746 (617) 429-6706 
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The B 
Carver's new CT -Seven Remote Control 

Preamplifier/Thner with Asymmetrical 
Charge Coupled FM Detection and 

Sonic Holography® 

The Brawn. 
Your choice offriur high pouter advanced 

Magnetic Field amplifier designs. i 

i -., 
í ' 

Ei< ----C l00. cr4" r + 

411c! { . 

r. 

L 

Wow Rile Pew Wily 

COB 
mow toe hog,g, 
gar 410.0 

E-«_-- 

..._r ....r.IMMI.. 

1~. 
INN 
r .., ,.. \\ u 

Fi / 1 ni Í ri. 
1f/7 

. .,.. 

~w J 
c:uIER 

R MAN, 4YnT 

PV(LrrÜl 

Q-w'M 1 

Distributed in Canada by: technology 



R----- 1- 

"..." 1 
l, 'i .II" 

,,. 
n 

Power and finesse. They've always been important factors in a serious listening system. Now there's 

a new way to achieve both without overpowering your budget 

Our new CT -Seven preamplifier/tuner combines a Sonic Holography* preamplifier and 

Asymmetrical Charge -Coupled FM Detection tuner into one convenient component. 

It makes beautiful music with our whole line of Magnetic Field Power amplifiers. Including the 

new M -4.0t with the same transfer function and power output as Bob Carver's $17,500 -pr. ultra -esoteric 

Silver Seven monohlock amplifiers. 

The CT -Seven as an preamplifier:audiophile Like Carver's fine separate preamplifiers, 

the CT -Seven is designed as a "straight wire with gain' capable of perfectly passing input signals 

without adding or subtracting any musical nuances. 

It includes a meticulously engineered, ultra -low noise phono stage that flawlessly duplicates the 

theoretical RIM equalization curve. 

The CT -Seven as a complete sound control center:: From the comfort of your listening 

chair you can choose from six sound sources including dual /ice 
tape monitors, CD input and video/auxiliary inputs (sub-' 
ble for video sound or DAT). Unlike most remote volume 

adjustments which use distortion -inducing electronics, the - 

CT -Seven employs a motorized volume control for smooth control and 
.. 

smoother sound quality. Also included are useful 3 -band tone controls, mono 

switch, loudness equalization and a studio -quality headphone amplifier. 

The CT -Seven as your passport to musical reality: The CT's Sonic Holography* Generator 

is capable of redefining your perception of music by recreating the sound stage and 3 -dimensional 

spatial characteristics of a live performance. According to some of America's top reviewers, Sonic Holog- 

raphy* ".. seems to open a curtain and reveal a deployment of musical forces extending behind, 

between and beyond the speakers. The effect strains credibility." 

And you can create it from any stereo record, tape CD or even FM broadcast. With your existing 

speakers. At the touch of a remote button. 

The Cl Seven as a high performance quartz synthesized FM tuner: You've simply 

never heard FM until you've heard it through the Carver Asymmetrical Charge -Coupled FM Detector 

circuit. Multipath distortion, interference and distant station noise are dramatically reduced. Weak 

stations emerge into dramatic clarity. Yet stereo separation, space, depth, and ambience were not only 

retained, but seemingly enhanced by the lack of background noise. 

Choose 8 FM and 8 AM presets by remote control. Scan the broadcast band automatically or 

manually. With the CT-Seven'sACCD circuit on, you'll discover "new"stations which were previously 

unlistenable! 
The CT -Seven's power partners: Only Carver gives you four high power amplifier choices 

, from 140 watts to 375 watts per channel. Each is perfectly matched to the CT -Seven . And each uses 

Carver's cool -running Magnetic Field Technology which dispenses with bulky power supplies and power - 

wasting external heat sinks... yet which is so rugged it's used in the world's largest touring professional 

sound systems. 

Choose from the new "modestly -powered" M -0.5t (140 watts per channel RMS 

20-20kHz both channels driven into 8 ohms with less than 0.1%THD), the 

M -1.0t (200 watts/ch. per channel RMS 20-20kHz both channels driven into 8 

ohms with less than 0.15% Till)), M -500t (250 watts per channel RMS 20-20kHz 

both channels driven into 8 ohms with less than 0.15% TM), or the new M -4.0t 

(375 watts per channel RMS 20-20kHz both channels driven into 8 ohms with 

less than 0.5% Till)). 
Hear brains and brawl: together at your Carver dealer. Switch the CT -Seven 

and the most expensive tuner in the room to hear Asymmetrical Charge -Coupled FM Detection 

work its magic. Put on your favorite CD, press the CT -Seven's Sonic Holography* remote button 

and feel the sound room "disappear." Turn up the volume to live performance levels and 

discover the impact of true dynamic headroom. 

And then get ready for another pleasant experience when you discover what a super value the 

CT -Seven and Carver power amplifiers are. 

O\RVER 
1 /astail 

Accurate 

P.O. Box 1237, Lynnwood. WA 98046 
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Sansui CD Changer 
The CD-X510M uses two 

magazine cartridges, each 
holding síx CDs, for a 12 - 
disc total capacity. 
Cartridges operate 
independently, which 
permits reloading of the 
cartridge not in use while 
playing discs from the 
other. The unit has 
complete random 

Alpine Car Equalizer 
Designed for trunk 

mounting, the Model 3401 
is a true parametric 
equalizer, with screwdriver - 
set, adjustable center 
frequency and Q 
(bandwidth) as well as 
boost/cut for each of its 
seven bands. The 3401 can 
be configured to use all 
seven bands for one pair of 
channels or to provide 
three bands for the front 
channels and the other four 
for the rear. In the latter 
mode, it can provide 

programming as well as a 
Variable Music/Intro Scan 
feature that allows 
previewing the first 1 to 59 
S of each selection. The 
design of the CD-X510M 
uses dual D/A converters 
and two-times 
oversampling digital 
filtration. A remote control is 
included. Price: $630. 
For literature, circle No. 100 

separate front and rear 
equalization from either a 
single stereo signal or from 
separate front and rear 
signals. Output levels can 
be independently adjusted 
for both front and rear, and 
both front and rear 
equalization can be 
switched in or out 
independently. The filters 
can be adjusted for center 
frequencies from 20 Hz to 
22 kHz, in overlapping 
ranges. Price: $500. 
For literature, circle No. 101 

Per ..,, 

NEC Surround -Sound 
Decoder 

In addition to Dolby Pro - 
Logic Surround, the PLD- 
310 offers three modes of 
processing. "Normal" 
steers the audio signal to 
left, center, right, and 
surround channels. 
"Phantom" mode is 
intended for audio systems 
not using a center speaker; 
signals are directed to left 
and right channels to 
simulate a center channel. 
"Wide" mode generates full 
frequency response in all 
speakers. The PLD-310 

Delaware Acoustics 
Loudspeaker 

The Delac S10 is a two- 
way, three -driver system 
using two 41/2 -inch woofers 
(one rear -mounted) and a 
3/4 -inch, ferrofluid-cooled 
tweeter. Special 
compensation circuitry is 
used to enhance bass 
response below 40 Hz. Tall 
and narrow, the sand -filled 
S10 cabinet minimizes 
floor -space requirements in 
the listening room. The 
crossover is a computer - 
optimized, near minimum - 
phase design, with 
connections for bi-wiring 
and biamplification. 
Impedance is 4 ohms, and 
sensitivity is 85 dB SPL at 1 

meter for 1 watt input. The 
S10 is available in a wide 
assortment of colors and 
veneers. Price: $499 per 
pair, $599 in veneer. 
For literature, circle No. 102 

uses a 20-mS digital delay 
and includes a wireless 
remote control. Price: $449. 
For literature, circle No. 103 
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Hear the future. 
Now. 

Generation III Loudspeakers represent the 

future of sound reproduction from American Acous- 

tics. Designed to meet the most demanding require- 

ments of the listener, every Generation III Loud- 

speaker reflects disciplined attention to detail. Excel- 

lent clarity and spatial transparency. Full tight bass. 

Precision highs. Smooth 
transition throughout the 

sound spectrum. Ad- 

vanced component de- 

sign. Balanced speaker 
configuration within 

an acoustically correct 
enclosure. It means 

unparalleled sonic 
precision. 

Designed and constructed by uncompromising 

American craftsmen, who by the way, have built some- 

thing else into every Generation III Loudspeaker. Con- 

fidence. In the form of an industry -leading ten year 

limited warranty. 
Because we know today's listener will be torn - 

morrow's listener, too. See your American Acoustics 

dealer soon and hear the future. 

Generation III 
Loudspeakers 

American Acoustics 
The Mitek Group One Mitek Plaza Winslow, Il. 61089 

Enter No. 4 on Reader Service Card 

by 
Mitek 



WHAT'S NEW 

Mitsubishi 
Dual Cassette Deck 

Along with cassette -to - 
cassette dubbing 
capabilities, the MT -4100 
includes an automatic 
cassette changer for two- 
sided playback of up to 

, - a 

w 
a' 

ti 

seven cassettes. The 
model also features 
programmability of up to 
nine selections and music 
search for quick access 
to specific tracks. 
A blank -skip function 
automatically activates fast- 

/.)-, 
`O . 

u 

Harman/Kardon 
Removable Car Stereo 

Featuring a removable, 
pull-out chassis, the 
CR 151 is a 12 -watt -per - 
channel AM/FM receiver 
and cassette deck with 
digital -synthesized quartz - 
lock tuning, automatic noise 
suppression, and six AM 
and 18 FM presets. The 
cassette player uses the 
same heads that appear in 

forward after 10 S of blank 
tape has passed. Dolby B 
NR is included, along with 
automatic bias switching. 
Price: $349. 
For literature, circle No. 104 

i 
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Harman/Kardon's home 
decks and incorporates a 
dual -azimuth -adjust head 
assembly. Additional 
features include 
mechanical tape load, auto - 
replay, music search, and 
Dolby B and C NR. The 
CR 151 has 0.1% wow and 
flutter and response 
of 20 Hz to 18 kHz, ±3 dB. 
Price: $659. 
For literature, circle No. 105 

Terk FM Antenna 
Approximately the same 

size as a Compact Disc, 
the Pi FM antenna uses a 
low -noise design created 
by Larry Schotz and 

Signet Headphones 
The EP400 is a 

moderately priced 
headphone which uses a 
high -flux samarium cobalt 
magnet together with 
oxygen -free silver/copper 
wire for the voice -coil 
winding. Oxygen -free 
copper wire also is used in 
the 10 -foot audio cord. The 
EP400 has an adjustable 
double headband system 
for maximum comfort and 
even distribution of weight. 
Rated response is 20 Hz 
to 22 kHz. Price: $100. 
For literature, circle No. 106 

provides up to 30 dB of 
gain. A 75 -ohm shielded 
cable carries power to the 
antenna and signal to the 
FM tuner. Price: $85. 
For literature, circle No. 107 

M. 
. 
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EP400 
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Who we are. And how you can hear the difference. 

NAD is the world's leading designer of 

reasonably priced audiophile -quality 

stereo components. Fron enormously 

powerful amplifiers to modest - 

appearing receivers. From unique multi - 

CD players to advanced tuners and 

cassette decks. NAD equipment is the 

best in design and performance, in 

value, in ease and simplicity of opera- 

tion, and in genuine usefulness of 

features. 

But there are so many good components out there, you might say. 

Well, consider this. Designed in Boston and London by American 

and European engineers, NAD equipment happens to be the insider's 

choice. It is the equipment secretly owned by the technicians and 

staff of other audio companies. It is the equipment those companies' 

engineers recommend to, and buy for, their parents, grandparents, 

even their in-laws. It is the equipment that journalists and audio - 

society members get for themselves. In fact, NAD has become the 

ovewhelming choice of the most knowledgeable consumers. 

Why? Because it performs brilliantly, it sounds superb, it's 

rugged and reliable, and it is utterly easy to understand and use. 

We invite you to see and hear the difference at your local NAD 

dealer. 

NAD 

NAD(USA), Inc., 575 University Avenue 

For the music, pure and simple. Norwood, MA 02062 (617) 762-0202 
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Sonance 
In -Wall Volume Control 

Said to be the first high - 
quality volume controls 
designed for in -wall 
installation, the VC100 
(shown) and VC50 use 
inconspicuous, standard 
light -switch wallplates. 
Using auto -transformers 

.Ei 

Bang & Olufsen Cabinet 
The Attyca 2 allows 

components and 
recordings to be on 
convenient open shelves 
while signal and power 
cables are concealed in 
grooves. Excess wiring and 
speaker cables can be 
stored in the support legs, 
which are available in 
chrome or matte black. 
Price: $685. 
For literature, circle No. 108 

";106.10- 

Audio Dynamics Tuner 
Sleekly styled, the 

T -2000E features Schotz 
noise reduction and preset 
memories for 10 AM and 

instead of L -pads or 
commercial transformers, 
the controls can handle 100 
or 50 watts per channel, 
respectively. A matching 
speaker switcher is also 
available. Prices: VC100, 
$70; VC50, $60; ABW1 
switcher, $30. 
For literature, circle No. 109 
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10 FM stations. Usable 
FM sensitivity is 11.2 dBf; 
sensitivity for 50 -dB 
quieting is 16.2 dBf in 
mono and 40 dBf in stereo. 
Other specifications include 

Coustic Car Equalizer/ 
Crossover 

The crossovers built into 
many car equalizers have 
only a limited range of 
adjustment. The one in 
Coustic's EQ-1100 has 
high- and low-pass filters 
whose crossover points are 
independently adjustable 
from 32 to 400 Hz. In 
addition to its seven -band 

r 

capture ratio maintained at 
1.5 dB for all signal 
strengths from 25 to 
65 dBf, and separation of 
30 dB across the audio 
band. The remote control 
supplied with Audio 
Dynamics' CA -2000E 
amplifier can operate the 
tuner, too. Price: $349. 
For literature, circle No. 110 

equalizer section, the unit 
also has both a front -panel 
input for portable CDs and 
a 9-V d.c. output to power 
such portables; input 
automatically switches to 
the CD jack when a signal 
is detected there, and 
switches back to the main 
inputs when the signal 
stops. Price: $199.95. 
For literature, circle No. 111 
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1heres a revolution going on 
in 
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pie listen to Compact Disc. 
Tfié best ideas are often the simplest. 

So when Sony engineers set out to establish a 
neW standard of performance in compact disc 
changers, they found an ingenious solution 
that; in hindsight, -seems obvious. The carousel. 
Sony engineers saw in the carousel a classic 
engineering design with inherent advantages that 
make itideal for CD changer operation. This 
includes ease of loading, fast access time, -and 
high reliability 

Therexclusive Sony DiscJocke carousel- - 

design: an open and shut case. 
Sony carousel CD changers do not 

require a magazine or cartridge. So - 

-Loading a disc is simple. You -just open 
the drawer, and insert the disc. If you 

want to play that particular disc, _ - 

simply press the play button. 
Or, you can rotate the carousel \: tray and load up -to four more 

-discs. You can even mix 
\, 5" album CDs and the 

new 3" discs because 

ws 
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the Sony carousel design plays the CD -3 software 
without the need of an adaptor. And, with the 
drawer open, you can easily note each disc's title 
at a glance. The carousel mechanism also has 
less moving parts, for greater overall reliability. 
And, since there are no complex disc magazines 
to contend with, the Sony carousel changers 
have the fastest disc -to -disc access times of any 
CD changer in the industry. So you spend less 
time waiting and more time enjoying your music. 

The Convenience of a CD Changer... 
The Performance of a Sony. 

As the inventor of the Compact Disc format, 
Sony endows each of its DiscJockey carousel 
changers with the type of advanced technology 
that you'd expect. In fact, such refinements as 
dual 16 -bit linear D/A converters, Unilinear 
Converter System"' circuitry' and 3 -spot Aspheric 
Lens laser design are included in every model. With 
Sony DiscJockey changers, you get sophisticated 
convenience and súperb musical performance 
every time. 

- "Sony's latest CD changers should remove 
any audiophile's lingering doubts about the 

appropriateness of the product..." 
High Fidelity * 
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CDP-C70. 
An advanced DiscJockev@carousel changer 

with su sonic performance. 
No other similarly -priced compact disc 

changer offers the level of convenience found in 

the CDP-C70. And, with its impressive comple- 
ment of advanced Sony CD player technology, 
the C70's outstanding sound reproduction will 

satisfy the most critical listener. 
4X Oversampling Digital Filter permits the use 

of a gently -sloped analog low-pass filter for smoother 
sound reproduction. Dual 16 -Bit Linear Digital - 
to -Analog Converters, unlike single converter 
designs decodes both channels simultaneously. 
With no interchannel time delay, stereo imaging 
is more precise and stable. 8 -Stage Power Supply 
ensures stable performance and helps eliminate 
noise leakage between stages for cleaner reproduc- 

tion. Envelope Differential Detection 
(EDD) circuitry ensures superior track- 
ing response and servo stability for 
improved handling of disc defects. 
Full -Function 5+10 Key Wireless 

isursi 

..I'a 
variable line output and disc selection. 

BONY 

Extensive Playback Options include 

Remote Commander® Unit (supplied) 
provides total control of all operating 
and programming features, including 

%. 
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32=Ii-ack Random Music Sensor (RMS), Automatic 
Music Sensor" (AMS) and High -Speed Music 
Search, to give you disc programming capability 
and a wide variety of track access modes. 
4 Repeat Modes (single, all, RMS, Shuffle) give 
you a variety of extended listening options. With 
Shuffle Play, you can randomize selections within 
each disc or among all loaded discs. 

The CDP-C70 has Sony's Custom File"' 
feature. It includes a Disc Memo"" feature, which 

displays a 10 - 
character "message" 
of your choice, such 
as title, artist, or 

catalog number, each time the disc is loaded. 
The Program Bank" feature stores and recalls 
a particular track selection and sequence for 
each disc, so you won't have to re-enter track 
programming each time. You can make Custom 
File entries for up to 226 different discs, and a 
battery memory backup protects your programming 
during power interruptions. 

"The C70's data represents fine performance 
even in comparison to more costly single -disc 
models." High Fidelity 
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CDP-050. 
A full-fatumd I)iscJockey®carousel changer 

for the discerning listener 
The Sony CDP-050 delivers all the advantages Sensor (RMS), Automatic Music SensorTM (AMS) 

of the DiscJockey carousel changer concept and High -Speed Music Search to give you 
together with some of the extraordinary digital 
audio technology found in Sony's best single -disc 
player models. With its supplied full -function 
Remote Commander® unit and numerous 
operating features, the CDP-050 provides a 
unique combination of convenience, versatility 
and flexibility in multi -disc playback. 

4X Oversampling Digital Filter permits the use 
of a gently -sloped analog lay -pass filter for smoother 
sound reproduction. Dual 16 -Bit Linear Digital - 
to -Analog Converters, unlike single converter 
designs, decodes both channels simultaneously. 
With no interchannel time delay, stereo imaging 
is more precise and stable. 6 -Stage Power Supply 

ensures extremely stable performance 
and helps eliminate noise leakage 
between stages for cleaner reproduction. 

w Full -Function 5+10 Key Wireless Remote 
Commander® Unit (supplied) provides 
total control of all operating and pro - 

I. 
Nio la 

gramming features. Extensive Playback 
Options include 32 Track Random Music 

SONY 
1 ] ,nS S , ;57 

disc programming capability and a wide variety 
of track access modes. 16 -'flack Music Calendar 
provides disc playback information, elapsed/ 
remaining time, and programming status at a 
glance. 4 Repeat Modes (single, all, RMS, Shuffle) 
give you additional playback versatility. And with 
Shuffle Play, you can randomize selections within 
each disc or among all loaded discs. 

DiscJockey CD changers accept standard 
5 inch CDs as well as the latest 3 inch CD -3 
software without the need of a special adapter. 
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CDP-C30/CDP-C20. 
DiscJocke,fcaiouse1 c for 

the ilue-consdous music enthusiast. 
Both the CDP-C30 and CDP-C20 represent 

an exceptional value among CD players. Never 
before has such CD changer convenience been 
available at such affordable prices. And, with 

Sony's compact disc heritage, you're assured 
outstanding CD player performance. 

Wireless Remote Control (CDP-C30 only) lets 

you select various CD player functions, including 
disc selection, track selection, Shuffle, Repeat, 
Automatic Music Sensor' (AMS) and High -Speed 
Music Search, from the comfort of your chair. 
2X Oversampling Digital Filter ensures smooth, 

natural sound reproduction. Dual 
16 -Bit Linear Digital -to -Analog 
Converters, unlike single converter 
designs, decodes both channels simul- 
taneously. With no interchannel time 
delay, stereo imaging is more precise 
and stable. The 5 -Stage Power Supply 
ensures extremely stable performance 

r. and helps eliminate noise leakage 
between stages for cleaner reproduction. 
4 -Function Fluorescent Display pro - 
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vides track elapsed time, disc and track 
remaining time, and track number at a 

glance. Extensive Playback Options include 
32 hack Random Music Sensor (RMS), Automatic 
Music Sensor (AMS) and High -Speed Music 

Search to give you disc programming capability 
and a wide variety of track access modes. 
Repeat and Shuffle Modes give you extended 
playback versatility. 

SONY 
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The remote -capable CDP-C20 Discloc key 

carousel changer (shown above) can be conveniently 

operated by the system Remote Commander unit 
supplied with many Sony receivers and aud:o 
rack systems. 

"The carousel design is inherently less 
complicated both operationally and 
mechanically." High Fidelity 
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"I can't think of any reason to prefer 
the cartridge -loading format other than 
extra disc capacity or the desire to swap r° 
magazines with a compatible car CD 
changer" High Fidelity =` 
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The CDP-C100 Disciockey® changer 
_1 features a 10 -disc magazine loading system. 

Like all Sony magazine -based changer 
?11 models, it is fully compatible with all 

6 Sony car DiscJockey changers, including 
the CDX-A20 system pictured here. 

Sony DiscJockey°carrousel CD changers 
Comparison Chart 

MODEL CDP-C70 CDPC50 CDPC30 COP -C20 
Sampling Frequency 176.4 k Hz 176.4 k Hz 88.2 k Hz 88.2 k Hz 
Dual DIA Converters yes yes yes yes 
Power Supply 8 -way 6 -way 5 -way 5 -way 
Error Protection EDO EDD EDO EDO 
Unilinear Converter System yes yes yes yes 
3 Spot Laser yes yes yes yes 
Remote Control yes, 5+10 key yes, 5+10 key yes 

Custom File yes 

Music Calendar 20 track 16 track 
RMS 32 track 32 track 32 track 32 track 
Repeat Play 4 -way 4 -way via remote control 
Shuffle Play yes yes yes yes 
Display FL FL FL FL 
Variable Line Out yes 

Direct Access yes, 5+ 10 

Headphone wlvolume yes yes yes yes 
CO3 Compatible yes yes yes yes 
Timer yes yes 

Specifications Chart 
Frequency Response 2.20 kHz, ±0.3 dB 2.20 kHz, ±0.5 dB 2.20 kHz,+1, -2 dB 2.20 kHz, +1, -2 dB 
SIN Ratio over 100 dB over 100 dB over 100 dB over 100 dB 
Dynamic Range over 90 dB over 90 dB over 88 dB over 88 dB 
Distortion .05% .05% .05% .05% 
Separation over 95 dB over 95 dB over 95 dB over 95 dB 
Wow and Flutter Below Measurable Limits 
Dimensions (WHO) 17"x 4%"x 15%" 17"x 4%"x 154." 17"x 4%"x 15%" 17"x4yr"x1534" 
Weight 12 lb, 10 oz. 12 lb. 10 oz. - 12 lb. 13 oz. 12 lb. 13 oz. 

Pies remote control sensor and can be operated via Sony System Remote UniCommandere'units. , 1/N1Y 
DE&IN DIGITAL AUDIOTM . 

. 
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WHAT'S NEW 

Linear Power 
Car Subwoofer System 

The 1752S servo- 
subwoofer system consists 
of four 8 -inch, dual voice - 
coil subwoofer drivers plus 
a special servo amplifier. 
One voice -coil of each 
driver is powered; the other 
generates a feedback 
signal which the amplifier's 
servo circuits use to 
maintain constant bass 
response from a wide 
variety of enclosures 
(including "infinite baffle" 
trunk mounting). The servo 
circuitry also protects 
against amplifier clipping. 

_ 
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The mono amplifier, which 
sums left and right stereo 
signals together, delivers 
175 watts into the drivers, 
at 0.09% THD. Gain is 

adjustable for full power 

t ee 
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Allison Powered Speakers 
The amplifier built into 

the Mini 2P speakers 
develops 15 watts per 

o 

channel and can be 
operated from 120-V a.c. 
or from 12-V d.c. sources 
such as automobile 
cigarette lighters. The 
amplifier, which is built into 
one speaker of the pair, 
has separate level controls 
for each channel and a 
switchable high filter. price: 
$359 per set. 
For literature, circle No. 112 

output from 150 mV to 5 V 

rms input signals, and 
current draw at maximum 
output is 38 amperes. 
Price: $1.500. 
For literature, circle No. 113 

Audiometrics CD Changer 
If the hundred -CD 

capacity of the AMCDS- 
1000A CD changer isn't 
enough for you, you can 
link two changers together 
with an optional remote, or 
four through an optional 
switcher and 2,000 -event 
programmer. Designed for 
broadcast and other 
professional uses, the 
1000A has both 

Monster Cable 
Interconnects 

Coming from the side of 
this RCA plug is an extra 
connection that 
accommodates a spade 
terminal or banana plug 
from a speaker cable. 
When used between a 

preamp and an amplifier, 
the M1000 Mk. II 

PowerDrive interconnect 
bypasses the amplifier's 
internal ground circuit. 
According to the 
manufacturer, this solves 
impedance and grounding 
problems that commonly 
occur in amplifier -to - 
speaker interfacing. The 
plug's ground contacts are 
of Monster Cable's new 
"Turbine" design, 
engineered for a tighter fit. 

unbalanced and 600 -ohm 
balanced outputs. The 
unit is elaborately 
programmable, and 
maximum access time from 
disc to disc is 28 S. The 
CD compartment can be 
locked. Prices: $5,295; 
Model XTC controller, $995; 
Model SMC CDP-1 
programmer, $4,995. 
For literature, circle No. 114 
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Existing M1000 cables can 
be upgraded with the new 
connectors, which are not 
sold separately. Prices: 1 - 

meter pair, $300; 2 -meter 
pair, $350; 20 -foot pair, 
$650; upgrade, $150. 
For literature, circle No. 115 
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the 

MADE IN 

U.S.A 
SECTION OF PRODUCTION AREA IN MAIN PLANT 

Soundcraftsmen celebrates its 
20th year of manufacturing audio 
components for the discriminating 
audiophile. 

Soundcraftsmen engineers are 
highly respected in audio design 
circles as being very forward think- 
ing, yet practical, when engineering 
new ,products, by using proven 
design principles from the past with 
tomorrow's technology. 
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From the finest equalizers, the 
most accurate analyzers, to the 
unique preamps, to the revolution- 
ary Class H and Power MOSFET 
amplifiers, you cannot purchase 
finer audio components. 

The next few pages will answer 
many of your questions. If you have 
more, our customer service depart- 
ment will be pleased to assist you 
by telephone or letter. We invite 
your questions and appreciate your 
interest. 

.J 

z STORY 

One hundred percent quality con- 
trol is seen on EVERY unit manufac- 
tured. EVERY completed unit is 
electronically tested for specifica- 
tion accuracy and then EVERY unit 
is connected to a high fidelity sys- 
tem and listened to-just like you 
would at Home. If your unit meets 
or exceeds the critical standards set 
forth on these tests, it is then pack- 
aged for shipment. 

INDIVIDUAL 
CERTIFICATE OF 
PERFORMANCE WITH 
EVERY AMPLIFIER !J .._ 
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Pro -Power Ten 2/3/4 Channel 
The New Soundcraftsmen PRO -POWER 

TEN 2/3/4 channel Power Amplifier stands 

alone, in a class by itself, in power ampli- 
fier circles. Designed and manufactured in 

the USA using State -of -the -Art MOSFET 

power output stages and our ultra -smart 
phase control power supply, the PRO - 

POWER TEN is your best buy in a power 
amplifier. The MOSFET amplification 
stages provide superior sonic purity, com- 

pared by many to that of vacuum tube 

amplifiers. Unlike most other supply 
designs whose supply voltage drops (and 

hence the amplifier's output capability) 
when operating at high volume levels 

containing dynamic peaks of more than a 

few milliseconds duration, our smart 
phase control power supply adjusts its 

supply voltage to match the demands of 

the loudspeaker. Helping to maintain this 
constant supply voltage are ultra high 

storage capacity filter capacitors and two 
independent power transformers. 

The PRO -POWER TEN front panel features 
four Independent 12 -segment LED power 
output meters (0-800 watts at 8 ohms) 
and True Clipping indicators for each 

channel. As in most all Soundcraftsmen 
components, the new PRO -POWER TEN 

features a Professional rack -mount front 
panel with optional hardwood side panels. 

SPECIFICATIONS 
POWER: 205 watts per channel (4- ' - 

channel) @ 8 ohms, 20Hz-20kHz, at less ' 

than 0.05% THD...300 watts per channel 
(4 -channel) @ 4 ohms, 600 watts per 
channel (2 -channel) at 8 ohms... IM Dis- 
tortion: less than 0.05%...Frequency 
Response: 20Hz-20kHz, t0.1dB...Signal 
to Noise Ratio: -105dB...Slew Rate: 
50 volts/microsecond...Dimensions: 
19"Wx51/4"Hx12"D...Weight: 55 pounds 

TWO -CHANNEL MODE 
600 WATTS PER CHANNEL INTO 8 

OHMS. 

When the PRO -POWER TEN is used in 

this mode it is transformed Into the ulti- 
mate in high power amplifiers...If your 
loudspeakers and/or environment require 
a lot of power, the PRO -POWER TEN is 

right for you. 
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THREE -CHANNEL MODE 
Many of the more modern loudspeaker 
systems have been designed primarily 
with the total living environment and/or 
integrated audio -video systems in mind. 

These systems incorporate a stereo pair 
of satellite speakers for reproducing the 
midrange and high frequencies. Since the 
very low frequencies are non -directional, 
and hence non-criticaÍ to proper stereo 
imaging, they are reproduced by a single, 
large sub -woofer. The PRO -POWER TEN in 

the Three -Channel mode is ideally suited 
to these applications. 

A 

Ultra High Power Systems 

iSub-Woofer/Satellite Systems 

,. 

SEREO WICK 100 ~MI t ] 
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PRO -POWER TEN ' 
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FOUR -CHANNEL MODE 
The ultimate in audio/video systems is the 

Surround Sound system, where the the- 
atre environment is re-created in the 
home by utilizing front and rear speakers. 
The PRO -POWER TEN in the Four -Channel 
mode is the perfect match for these sys- 

tems. Some higher quality loudspeakers 
benefit from bi-amplification, i.e. having 
separate amplifiers for their low frequency 
and high frequency components. The 

PRO -POWER TEN in the Four -Channel 
mode is equally well suited for these 
types of systems. 
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Surround Sound Systems 

2f314 CHARNEL 
MOSFET POWER AMPIFTER I 

MMM`IE. WOOL SI wen K r ta 

FREE! 16 -PAGE, FULL -LINE, FULL -COLOR BROCHURE, AND $19.95 SYSTEM -EVALUATION KIT: 1- 

12" LP Spectrum Analysis Test Record, 2 -sets of Computone Charts, 1 -Connector Cable for 
comparison test, 1 -instruction folder for use with your present stereo system. JUST WRITE TO 

US OR CIRCLE READER SERVICE CARD for FREE SPECIAL OFFER DETAILS. 

Soundcraftsmen, 2200 So. Ritchey, Santa Ana, CA USA. Prices and specifications subject to change without notice. 

Enter No. 30 on Reader Service Card 



AUDIO. ETC 
EDWARD TATNALL CANBY 

...AND THEY IS US 

The audio show began and con- 
tinues as one means whereby 
the products of our audio art 

may be brought to the notice of the 
interested public. 

That's what I might say if I were in a 
mood for formality. I seldom am. And, 
as noted last month, I am lately having 
some curious thoughts as to what 
events are indeed audio shows. The 
two biggest, in my view, are the twice - 
a -year CES and the twice -a -year U.S. 
conventions of the AES, as you may 
have read, somewhat to your surprise, 
last month. Neither is billed as an au- 
dio show. Just a Canby notion. But 
having started on this line, I've come 
up with more. First, let us revert to the 
dim past: The first audio show ever. 

The first audio show-the first that 
was nominally all hi-fi, at least-was 
organized back in our beginning years 
under a tricky title, the Audio Fair, long 
since forgotten. The inspiration might 
have come from the big Book Fairs, 
held in this country and Europe to 
bring the publishers directly to the 
reading public. I was innocent of poli- 
ticking in those days, and so I can tell 
you nothing of the management intrica- 
cies that got the Audio Fair going, the 
deals that were undoubtedly put to- 
gether to make it a surprisingly big 

event right from the start, and out of 
nothing previous. I am aware that our 
then Editor somehow had his finger in 
the pie-he was there, at the show, 
practically everywhere and full time. 
And so this magazine was there, too. 
(We always had a room or a desk 
where I could leave my hat and coat 
and armfuls of printed propaganda.) 

The man I recall who did the actual 
organizing job at the top-his reign 
was short and brilliant-was one Harry 
Reises (if I spell him right), a shortish, 
genially pudgy and cheerfully forceful 
character whom you could immediate- 
ly figure was a "Promoter." This small 
man with a huge cigar could get things 
going, any old things-like maybe a 
rodeo, a Broadway spectacular, a 
beauty pageant, fashion show, political 
powwow-anything that could be 
made three times bigger than life. He 
looked the part. He was obviously tak- 
en on in order to blow up "hi-fi," which 
was a modest little biz at that point, into 
something much, much bigger. 

Now Harry Reises suddenly had a 
falling out, after a few years-with 
whom, I do not know, nor under what 
circumstances, dire or merely casual. 
Anyway, he vanished and so did the 
Audio Fair, the idea to be taken up by 
other groups and institutions-the IHF 

(Institute of High Fidelity), for instance, 
if you can call a trade organization an 
institute. (You can.) But while the Audio 
Fair was around, it certainly flourished. 
It was a brand-new thing and very ex- 
citing to all, inside and out of audio. 

This was a Big Show, of the sort that 
was common enough in other areas, 
and still is, such as automobiles, mo- 
torboats, flowers, sporty goods, major 
appliances, and so on, all offering daz- 
zling visible wonders from many manu- 
facturers. But the crazy plan for the 
new venture was to feature sound. Of 
all unlikely subjects, that seemed the 
most impossible, wouldn't you say? At 
least with multiple makers and multiple 
sound sources on hand. 

And so it almost proved. To this day, 
the actual sound at our hi-fi shows is 
mostly cacophony. Frankly, I've always 
hated it. One piece of music at a time 
is my taste, and at a reasonably loud 
volume, please. (I didn't say soft mu- 
sic! I dislike that almost as much be- 
cause I always have to listen, and soft 
music can be a strain, like reading in 
poor light.) 

Audio shows are mostly noise, noise, 
and more noise-except, of course, 
where prohibited, as in the AES Con- 
vention public areas. What made the 
idea of a sound show workable was 
product to look at and people to per- 
suade. That's what really mattered: 
Product in vast quantities and variety; 
people of, shall I say, every persua- 
sion, including company engineers 
and presidents. You could talk to them. 
(You could even bait them, I might 
add.) So the new idea of an audio show- 
a sound show, at least in name-got off to 
a whale of a good start. 

Now once in each audio generation, 
I think it necessary to repeat an ex- 
traordinary technical aspect of the first 
audio shows, in case you didn't know. 
The first and subsequent Audio Fairs 
were held in an oldish, high-rise New 
York hotel furnished throughout with 
direct current. Can you imagine any- 
thing more preposterous? 

I don't know the politics of that re- 
markable situation-ask Harry Reises, 
if you can locate him. But I do know all 
too well that, until after WWII, most big 
American cities were heavily invested 
with d.c., often in large areas of many 
blocks, but also, via piecemeal conver- 
sion, in sections of town that had both 
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Who would believe the 
first audio shows were 
held in a high-rise 
hotel furnished with 
direct current only! 

a.c. and d.c. side by side in utter con- 
fusion. When you went apartment hunt- 
ing in those days, your first question 
was, "Are you on d.c.?" Somehow I 

seemed always to end up on d.c. in my 
more impecunious days. 

I am afraid I have been guilty of 
more than one audio disaster in this 

respect. Just plug a piece of a.c. 
equipment into a d.c. outlet (identical 
to the a.c.), and whatever you had im- 
mediately melted down, with acrid 
clouds of smoke and hideous sizzling 
noises. I also remember one furnished 
room, d.c., in which I mounted a huge 
d.c.-a.c. "motor generator" in the back 

Introducing 
the Amazing 
CD SoundRings 

Musical Colors 
Brought to Life 

MONSTER CABLE® 
Technology You Can Hear. 

©Monster Cable® Products, Inc., 101 Townsend St. San Francisco, CA 94107 
Phone 415-777-1355 Telex 470584 MCSYUI FAX 415 896-1745 
Monster Cable is distributed in Canada by Evolution Technology Phone 416 335-4422 

of my closet. To silence its objection- 
able noise, I unceremoniously piled 
blankets and pillows on top of the 
thing-a wonder I didn't go up in 
flames. The filtering was imperfect, as 
might be expected, so your music 
buzzed nastily. And the pitch, unad- 
justable, was always wrong. (Unregu- 
lated a.c. alternator.) The manufactur- 
ers of these obviously had tin ears. 

So the Hotel New Yorker, on Eighth 
Avenue just north of 34th Street, had 
d.c. They probably couldn't help it. 
And this was the chosen venue for the 
first hi-fi show! Does seem strange, 
doesn't it? 

There was, of course, some rationali- 
ty. In the tenth or so subbasement of 
that building, there was an in-house 
a.c. alternator, a big one, clearly an 
emergency installation to forestall what 
was obviously a growing problem. 
Some of the hotel's private rooms, not 
all, thereby had acquired two sets of 
outlets, a.c. and d.c. The lights in these 
rooms were d.c. (you did not plug in 
extension cords); all the public areas, 
all corridors and so on, were d.c. Only 
the special extra outlets provided the 
juice that we in audio rather definitely 
needed. I do not remember any spe- 
cial identifying marks on them, though I 

might be wrong. 
So the Audio Fairs took place on top 

of a thousand electrical time bombs 
set to trap the unwary. How many 
pieces of equipment died of d.c., I do 
not know, but at least our people were 
aware of the horrible consequences of 
a mistake. Throughout the day, the fa- 
miliar cacophony of multiple loud 
sound sources continued unbroken, as 
it does today, and I remember no cor- 
doned -off areas smelling of short cir- 
cuit. That alternator could cope, in- 
house or no, since obviously it was a 
large professional machine. No buzz of 
interference, the pitch an accurate 60 
cps on the nose. The audio played 
very nicely on our hi-fi gear in all its 
multiplicity. 

Obviously, in the planning for these 
first shows, somebody must have 
brought up the matter of sonic interfer- 
ence as between so many manufactur- 
ers. There must have been heated dis- 
cussions and plenty of high-minded 
suggestions that wouldn't work in a 
real world. Set up a ballroom schedule, 
giving each manufacturer 10 minutes 
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The Affordable Hi End Alternative 
Born out of a tradition of fine craftsmanship in Scotland, Ariston 

Acoustics is proudly introducing the Ariston System, a sophisticated 
yet elegantly simple expression of technology at the service of music. 

The Ariston System was designed to produce superb sound quality and 
offer maximum convenience by means of a full function remote control 
that comes standard with our ampl_fier. 

Founded in 1969, Ariston Acoustics has enjoyed a steadily 
increasing reputation over the years for their innovative, quality 
products. Ariston components have been critically acclaimed for their 
sheer musicality by reviewers on bcth sides of the Atlantic. Ariston's 
commitment for the future is to develop new components which both 
complement and expand upon the existing system while maintaining 
the concept of true music reproduction at eminently affordable prices. 

Visi: your nearest authorized Ariston cealer and hear our complete 
line of turntables, speakers and electronics. 

ARISTON ACOUSTICS LTD. 

12 Rte 17 N., Ste. 309 Paramus, N.J. 07652 

(201) 845-9265 Telex: 4973296 SAP Fax: 2018450719 
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What To Loo . For In 

A High -Performance Car. 

INTRODUCING A COMPLETE LINE 

OF HIGH-PERFORMANCE AUDIO 

COMPONENTS FROM PIONEER. 

This isn't a story about horsepower, 
torque, or coefficient of drag. 

It's an inside look at a new line of car 
audio components from Pioneer so tech- 
nically advanced it gives new meaning to 
the term "high-performance sound." 

- 
- 
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Tuner/6-disc CD Changers 

Superior audio performance starts 
with the cleanest possible source. Like 
Pioneer's versatile new multi -play CD 

changer system with detachable control- 
ler. It features 6 -disc magazine program- 
mability, compact 3 -beam laser pickup, 
2X oversampling digital filter, and the 
incomparable sound of a Quartz-PLL 
Supertuner 

Graphic Equalizers 

We've designed our 9 -band graphic 
equalizers with efficient low -noise circuitry 
so they don't add extraneous colorations 
to the signal. Controls are ergonomically 
designed for fast, precise operation. 

<it 1_ r71 lov,- 
Active Crossovers 

Our new 2- and 3 -way crossovers with 
adjustable crossover points pro- 
vide optimum design 
flexibility. Selec- 
table phase 

controls permit precise adjustment of sys- 

tem phase characteristics. These cross- 

overs are so remarkably clean, you can 
use them in series without altering the 
source signal. 

Power Amplifiers 

These high-powered bridgeable ampli- 
fiers are specially engineered with high- 
speed MOS-FET transistors fora truer, 
more musical sound. They feature PWM 

power supplies to provide a steady sig- 
nal and internal fan cooling for reliable 
operation. 

Pioneer offers a complete range of com- 
ponent speakers, including super -tweeters, 
tweeters, midranges, woofers, and 
subwoofers. 

These high-fidelity speakers 
feature patented laminate 
cone construction and double 
damper design to neutralize 
resonances that interfere 
with accurate tonal quality. 
And efficient barium ferrite 
magnets take advan- 
tage of digital music's 
full dynanic range. 

And to ensure the 
highest standards of 
quality and product reli- 
ability, we manufacture 
every element that goes 
into our speakers 
ourselves. 

Now the first name in car 
audio is the last word 
in high-performance. 
Pioneer. 

P1U+vcUa I 

- - 

PIOIJE- 

Pioneer 
Component 
Speakers 

"E 

Models shown: DEX-M300/CDX-M100 Tuner/6-dIsc CD Changer, E0 5000 Graphic Equalizer, CD -630 Active Crossover, TS-T8731/C Conlonent Twee -1)r, 

TS -M120 5' Component Midrange, and TS -W300 12" Component Suowooter, ;,,1988 Pioneer Electronics (USA) Inc., Long Beoch CA 

_ Enter No. 38 on Reader Service Card 



What made the idea of 
a sound show workable 
was product to look at 
and people to persuade. 

to do his own demo, solo? Fat chance 
that would work! Nor any other plan 
that might curtail the manufacturer's 
right to make a loud noise with his 
equipment. The procedure that was fi- 
nally adopted, insufficient and full of 
holes (audio holes), shaped all the au- 
dio shows that have come since: Shut 

'em all up in the hotel rooms. Let 'em 
blast away to their ears' content inside 
those rooms. 

Well, we all know how that worked 
out. Who's to keep the hotel doors 
shut? There's only one way to do that- 
lock them. (Or shut off your sound and 
take a 15 -minute break.) In any case, 

.) 

e 

HPC 
HELICAL PLANAR COPPER 

CPC 
CO -PLANAR COPPER 

Over two years ago the staff at Madrigal Audiotaboratories 
bégan accumulating convincing evidence that solid conductors 
of rectangular cross-sectidn would do a better job of carrying 
musical signáis. Years of listening and engineering tests making 
use of ribbons of specially processed, high -purity copper with 
teflon insulation and the highest quality terminations, have 
resulted in the new Madrigal HPC and CPC cables. 

Visit yoúr Madrigal dealér arid hear what`these original designs can dato improve your music system. 

HPC and CPC cables are designed by, and manufactured exclusively for 
Madrigal Audio Laboratories, PO. ¢ox 781, Middletown, CT 06457 ITT TLX 4942158 

mere doors are hardly enough to con- 
tain the kind of audio we were (and 
are) putting forth. Nor hotel room walls. 
I can hear 30 years of loud thumpings 
and squallings next door while I tried to 
listen to some esoteric trifle on the 
highbrow side. So from the very first 
Audio Fair to the latest miracle in Sin- 
gapore or Tokyo, the corridors contin- 
ue to be filled with toxic audio mish- 
mash and there's nothing much to be 
done about it. Except to turn up your 
sound still higher in your room, and 
overwhelm the competition. 

Even that dignified organization, the 
AES, gave way to sonic practicality 
when it sanctioned closed -door demos 
inside private rooms. Somehow, I'll ad- 
mit, the AES has managed better than 
most to restrict corridor cacophony. Is 
it stricter enforcement? Or is it that they 
sometimes leave five empty rooms be- 
tween exhibits as a sonic barrier? 

There was one aspect of the original 
Audio Fairs that I haven't mentioned in 
detail to this generation of readers. 
Yes, the in-house a.c. wasn't bad at all, 
and you could forget it in short order 
while the now -familiar roar of sound 
grew louder and louder as each day 
wore on. In effect, the d.c. problem 
was very well solved. In those days, I 

was at the Fair just about every minute, 
from the opening (at a decent morning 
hour) until ... . 

Wham! At exactly the time when, af- 
ter hours and hours, the general ex- 
citement had mounted to an awful and 
exciting crescendo, the very peak of 
cacophony, in a few brief seconds 
there was total silence. Not a squeak, 
not a whisper of audio anywhere. The 
a.c. was turned off. 

Was it 6 o'clock? Or 10? I don't re- 
member. But I vividly recall the shock 
of that moment. It always caught every- 
body unawares. By that time, we were 
immersed in a thousand enthusiastic 
shouted conversations and in a solid 
blast of audio you would never believe 
if you hadn't heard it plenty of times 
since. Suddenly, we were in an audio 
ghost town. Yes, the exhibits were still 
there, the personnel still could talk, 
there was no darkness because, of 
course, all the lights were on d.c. But 
an eerie hush settled quickly over us. 
Shouts faded to whispers. And in may- 
be 10 minutes, the place was empty. 
Who wants silent audio? Q 

44 AUDIO/NOVEMBER 1988 



i 
i 

RE Y 
\ I 

PL 

NDOLEN 



ACCULINEAR 18 -BIT TEC 

°TÍKYo Integra COMPACT DISC PLAYER RI 

ID 10ITAL_ OUTPUT 
OPTICAL ANO COAXIAL 

POWER 

PUSH ON 

da 3 
DIGITAL AUDIO 

LINEAR MOTOR TRACKING NECRAIaI3LA 

TIMER 
PI AY OFF SHufF 

O 
REMOTE 

PRAL-T+AAE LINEAR 19 Orr OVTICaLLY 
REOULATEO O/A CONVERTERS 

TILE EDP REPEAT Af.A RElfx 

NTE' T E 
Everything has limitations. Including conventional 
CD players. 

That's because 16 -bit digital processing simply 
isn't accurate enough to retrieve all the data that's 
on a disc. So some of the music is lost. 

Onkyo's linear 18 -bit technology, on the other 
hand, assures you that all the musical information 
gets processed. So you don't lose anything. Even 
the subtle clues that tell you about the space the 
music was recorded in. And how well the engineer 
chose the microphones. 
I P-11 ,t 

Dual Acculinear D/A Converters 
with calibrated accuracy to 
the 4th Significant Bit 

PANOOr.I [niO3RAI 

MEMORY mill 

OPEN / (LOSEI 

But getting all the data off the disc is only the first 
step. Getting it to your ears is at least as important. 

That's why Onkyo developed the Acculinear D/A 
Converter. And individually calibrates each one to 
minimize crossover distortion. This unprece- 
dented accuracy means you'll be able to listen to 
music, even at low levels, and still hear the 
delicate harmonic structures that distinguish a 

Gibson guitar from a Martin. 

Exclusive Opto -Coupling Modules 
use light to transmit digital data 
and reduce harshness. 

Onkyo's extensive use of optical transmission 
techniques instead of conventional wiring further 
increases musical enjoyment. Proprietary Opto - 
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DX -75170 

I I LD''AIN 
Coupling Modules at critical circuit junctions 
eliminate Digital Signal Interference (DSI) and its 

consequent metallic harshness. So you can enjoy 
the sound of the Philadelphia Symphony without 
wondering if the entire string section was playing 
aluminum violins. 

The power supply combines low impedance/low 
loss transformers, regulators, and capacitors for 
high stability and isolation. 

Dual transformers in the DX -7500 
thoroughly isolate digital 
and analog stages. 

In addition, the critical D/A converters benefit 
from Opto -Drive, a new Onkyo technology that 
uses LED/phototransistor arrays for the ultimate 
in current stability and operating accuracy. Which 

means that any sonic variations you hear will be in 

the music, not in the disc player. 

And the best part? We didn't reserve these 
technical innovations for one outrageously 
expensive flagship model. All the musical 
benefits are affordable. 

Yes, this is the New Digital Domain. 

Audibly significant technology. 
Enhanced musical enjoyment. 

The New Digital Domain. 
Starting at less than $600. 

Enter it today at your Onkyo dealer. 

ONKYO. 
200 Williams Drive, Ramsey, NJ. 07446 201-825-7950 

If you would like further information, write for the 
White Paper on digital technology. 

API% For your convenience. ONN°O and AODO are pros ding Ihrs speual toll 

tree number so you can find out about cur new 18 Bit Players Just call 

1800-678.8237. and when asked. enter 41244 



BEHIND THE SCENES 
BERT WHYTE 

SUPER -COLOR BLACK BOX 

f 

n describing my Dolby Surround 
Sound home -video theater installa- 
tion in the February 1988 issue, I 

pointed out the system's three interre- 
lated elements: The acoustically treat- 
ed dedicated room, the video equip- 
ment, and the audio setup. With mov- 
ies on high -quality videocassettes and 
laser videodiscs, the audio/visual ex- 
perience has been quite spectacular. 
Many professional audio. people have 
seen and heard this system and have 
been most impressed by it. Even the 
most die-hard audiophiles, who gener- 
ally sniff disdainfully at anything video, 
commented favorably. 

Now that the audio/video marriage is 
on a firm footing, many new products 
have been developed. Some specifi- 
cally enhance the visual aspects of the 
home theater, while others upgrade 
the audio quality. With the recent ac- 
quisition of some new hardware and 
software, my system's performance 
has considerably improved. 

David Fletcher-who heads Sumiko, 
a company well known for high -end 
phono cartridges and tonearms-is a 
physicist who has always had a pas- 
sionate interest in video technology. 
Fletcher has developed an outboard 
"black box," 81/2 in. W x 2 in. H x 71/4 

in. D, which he calls his S-RGB proces- 
sor. The "S" refers to the new Super 
VHS videocassette recorders. These 

VCRs have "S" input and output con- 
nectors which provide separate "Y" 
(luminance) and "C" (chrominance) 
signals. 

While Super VHS VCRs are capable 
of 420 lines of resolution, achieving this 
performance requires that certain con- 
ditions be met. First off, one needs a 
program source with 420 -line resolu- 
tion, ideally a prerecorded Super VHS 
tape. Then the "S" outputs (Y and C) of 
the VCR are connected to the "S" in- 
puts on a TV monitor or projection TV. 
Many new monitors and projection TVs 
are now equipped with "S" connec- 
tors-but they are absent from all older 
TV units. 

This is why Fletcher is offering the 
S-RGB processor. The "RGB" refers to 
red, green, blue-the three primary 
colors-which; combined in the proper 
proportions, give the full color picture. 
Many current TV monitors and projec- 
tion TVs are equipped with analog 
RGB inputs. Normally, they are used to 
connect computers and video games. 
The "S" output of a Super VHS VCR is 
connected to the Sumiko processor, 
where the Y and C signals are convert- 
ed to RGB and then fed to the RGB 
inputs on the TV. 

The Sumiko processor derives its 
RGB signals from the Y and C signals 
of the VCR in a proprietary process too 
complex to detail here, but it includes 

the use of temperature -compensated 
crystal oscillators and wide -band 
(6.875 -MHz), complementary -symme- 
try, d.c.-coupled output amplifiers. 
These amps use four transistors for 
each RGB output to achieve a much 
more powerful and linear drive, as 
compared to the usual monitor or pro- 
jection TV in which the equivalent cir- 
cuits use two transistors per RGB out- 
put in a nonsymmetrical configuration. 

With the Sumiko processor connect- 
ed to the RGB inputs of monitors or 
projection TVs, their hue, color, con- 
trast, and brightness controls are dis- 
abled. These controls are provided on 
the front panel of the Sumiko unit; with 
an "S" connector cable of sufficient 
length, they can be remotely operated. 
There is also an edge -enhancement 
control, and two special red and blue 
controls adjust white balance. These 
white -balance controls offer one of the 
major benefits of the Sumiko proces- 
sor. As Fletcher explains, "For colors to 
reproduce accurately, the color tem- 
perature or white balance of the pic- 
ture must match that of the video cam- 
era. Cameras are set to match a color 
temperature of 6500° K. In other words, 
television 'white' is very slightly bluish 
with proper white balance. As a moni- 
tor or projector ages, the light outputs 
of the three guns in a three -color tube 
(or of the three separate tubes in a 
projector) change relative to each oth- 
er. This changes the white balance 
and, consequently, the color fidelity of 
the picture. Normally when this hap- 
pens, a service technician must be 
called in to adjust the internal gun or 
tube -drive controls to restore proper 
white balance. The S-RGB obviates 
this need. The white balance can be 
restored with the red and blue controls 
on the front panel. 

"On the back of the S-RGB is a 
switch labelled 'Notch.' When non -Su- 
per VHS tapes are played, the extra 
resolution may allow some annoying 
color artifacts; this switch will allow one 
to reduce these artifacts." 

What does Sumiko's magic box do? 
It certainly provides distinct benefits in 
terms of color temperature (white bal- 
ance) and resolution with monitor TVs, 
but it really shines in the improvements 
it can bring to projection TVs. A few 
points to consider: Thus far in the brief 
history of Super VHS, virtually no prere- 
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This invitation isn't about 
our speakers. 
It's about your music. 

This is an invitation to hear more of your 
music than you ever thought possible. 

It's an invitation to bring your favorite 
CD, cassette or LP to any Infinity dealer 
for what might best be described as a 

rediscovery of your music collection. 
You'll experience all of the underlying 

passages and subtle textures of the music, 
revealed for the first time, as well as the full 
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dynamic range and impact that can only 
he experienced with speakers of extraor- 
dinary technological heritage. 

(Which, specifically, begins with the 
acclaimed, state-of-the-art $50,000 IRS V 

and extends ail the way down to speakers 
costing just $85.) 

And you'll discover why, for 20 years, 
most people who have experienced their 
favorite music through Infinity speakers 
now own Infinity speakers. 

Infinite 
We get you back to what it's all about. Music. 

1 

For the name of an Infinity home audio or autosound dealer near you, call (818) 709-9400. 

Enter No. 28 on Reader Service Ca a 
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The PoI Revolution Continues! 

"Polk reinvents the loudspeaker" 
Higb Melly Magazine 

early six years ago the audio world was stunned by 

Matthew Polk'; introduction of revolutionary SDA tech- 

nology. While other designers had been concentrating on 

small refinements to existing loudspeaker technology, 

Matthew Polk openel the door to new frontiers of 

exciting realism in sound. 

7hte Stereo SDA technology maintains stereo separa- 

tion all the way to yc ur ears, something which no 

conventional speaker can achieve. Conventional speakers 

make it sound like the musicians are trapped in the 

speaker boxes or in [the small space between them. Pollcrs 

patented SDA speakers ill the entire width of your 

listening room with sock images so breathtakingly real 

that its just like having the musicians in the room with 

you. They must be experienced to be believed! 

Introducing the SDA SRS 23 
Introduced two years ago, the flagship SDA Signature 

Reference System (SSA SRS) is the ultimate expression of 

loudspeaker technobgy A two-time winner of the pres- 

tigious Audio Video Grand Prix Award, the SDA SRS was 

recently chosen by the editors of Stereo Review magazine 

for their ultimate dream system. 

Now being introduced, the SDA SRS 2.3 offers all of the 

benefits of third generation SDA technology in a slightly 

more modest package. It is the perfect speaker for those 

listeners who demar.d the best and most exciting listening 

experience but who taint accommodate the larger 

SDA SRS. 

Words can never fully express the thrilling experience 

of listening to the new SDA SRS 2.3. Effortless reproduc- 

tion at live concert wets, distortion free, body -tingling 

bass and room -filling stereo imaging are executed so 

flawlessly that wher yw dose your eyes you'll forget 

that you are listening to speakers at all: Visit your local 

Polk dealer and experience them for yourself 

polkaudio 
The Speaker Specialists 

Matthew Polk's award winning SDA SRS 1.2 and the 
SDA SRS 2.3. 

1 

5601 Metro Drive, Baltimore, ?dd. 21215 

Where to buy Polk Speakers? For your nearest dealer, see page 186 
Enter No. 40 on Reader Service Card 



The Sumiko S-RGB processor 
yields a whopping 30% more 
contrast and brightness than 
the equivalent circuits of 
monitor and projection TVs. 

corded S -VHS videocassettes of fea- 
ture films are available (although some 
are supposed to be released in the 
near future). This may have deterred 
some people from buying Super VHS 
recorders. However, if one owns a TV 
set with RGB inputs, consider this: 
Even if you have a really good antenna 

in a good signal area or you have a 
good cable connection, about the best 
resolution you can normally expect is 
240 lines because of the composite 
signal (and other factors). And this is in 
spite of the fact that the horizontal res- 
olution of the NTSC broadcast lumi- 
nance channel is more than 330 lines! 

< 
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BEAUTIFUL MUEC 
IS ONLY 

SKIN DEEP 
J 

,21 

A 

-3» 

"Skin effect" 
is a phenomenon 

which causes dis- 
continuities in the 

behavior of electrical 
current as it flows thru 

the core and outer skin 
of an audio conductor. 

This effect causes much 
of the distortion, poor imaging 
and poor dynamic contrast 
in most conventional speaker 
cables. 

LiveWire Black prevents 
these problems by using 6 
surface -only conductors. 
These technically sophisti- 
cated conductors have a 

single layer of .254mm OFHC 
copper stranded around a 

polypropylene core. 
Audition LiveWire Black 

at your nearest Audioquest a dealer and he'll show you 
how to keep your music skin 

cwdioquest deep and beautiful. 

nT 

In other words, with a Super VHS VCR, 
the Sumiko processor, and RGB inputs 
on the TV set, even broadcast TV has 
improved resolution. (True, one usually 
must use the VCR's TV tuner in order to 
operate the S-RGB.) 

Because of the wide bandwidth and 
the more powerful and more linear 
drive of the Sumiko processor, as com- 
pared to similar circuitry used in most 
monitor and projection TVs, a whop- 
ping 30% more picture brightness and 
contrast is available. For most projec- 
tion TVs, which usually are lacking in 
picture brightness and contrast, this is 
a real boon. Even with the essentially 
good picture of the Infinity projection 
TV I use, the difference is startling. 
Many low -light scenes have far more 
detail. Most important, skin tones, 
which are usually more difficult to bal- 
ance naturally on projection than on 
direct -view TVs, are easy to correct 
with the white -balance controls. You 
can imagine what it is like to see an 
81/2 -foot -diagonal picture with bright- 
ness, contrast, color saturation, natural 
skin tones, absolutely clean whites and 
blacks (in the color picture) almost on 
a par with direct -view TV! It puts pro- 
jection TV into another realm of visual 
accuracy. It has terrific impact and is 
very involving! I also found I could use 
the Sumiko with CD Video discs by 
feeding the video output of the video- 
disc player into the video input on the 
JVC Super VHS, then feeding the "S" 
output of the VCR into the Sumiko pro- 
cessor. With the superb 420 -line reso- 
lution of the CD Video discs, plus the 
enhancements of the Sumiko, the re- 
sult is visually stunning. The Sumiko S- 
RGB processor sells for $485 and is 
also compatible with ED Beta VCRs. 
For devotees of projection TV, its per- 
formance speaks for itself. 

Laser videodiscs were introduced in 
the early 1970s and, after some teeth- 
ing problems, became a prime source 
for those who wanted the best picture 
quality. Perhaps at that time, laser 
technology was too exotic, for it did not 
gain broad consumer acceptance. 
Now, with the tremendous success of 
laser -read CDs, the public knows 
about and has enthusiastically accept- 
ed laser technology. Polygram feels 
this is true, and with improved disc 
processing, has decided to re-enter 
the laser videodisc (now dubbed CD 

P. 0. Box 3060, San Clemente, CA 92672 USA Tel: 714/498-2770 Fax: 714/498-5112 Tix: 205864 52 AUDIO/NOVEMBER 1988 



DENON 

WHAT MAKES 
ONE AUDIO BRAND 

SOUND BETTER. 
CD PLAYERS have always been 

susceptible to errors in converting 
digital data to analog audio. In fad, 
academic researchers recently de- 
clared that error in converting the 
Most Significant Bit is a primary 
cause of audible problems. Every 
Denon Compact Disc Player since 
1983 has corrected this problem with 
the Super Linear Converter. 

Now, with the new "Deltc "con- 
version circuit, Denon's DCD-3520 
and DCD-1520 represent the closest 
approach yet to true 16 -bit linearity. 
Denon's 20 -bit 8x oversampling digi- 
tal filter joined to a pair of true 20 -bit 
Super Linear Converters quite simply 
elevate digital playback to a new 
level of musicality. 

DCD1520 

w 
.. 

1 ó - c.. o 

But then, Denon built the world's 
first professional digital audio recor- 
der back in 1972. And we've ror- 
ded digital master tapes of unsur- 
passed musical accuracy. 

It's simply easier to make digital 
audio sound more like music when 
you know what music sounds like. 

DENQN 
R I T V 

PCM AUDIO TECHNOLOGY /COMPACT DI 

` 6,h, ?o ` 
-A, '11"r4' 40 ay 4" 
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Enter No. 25.on Reader Service Card 
Deno, A.ner.co let. 222 New Rood, Parsippany, NJ C7054(201)i25-2810 
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Say "No" 
To Oatmeal 
I've been a studio drummer for eight 
years. So, I'm very critical about 
speakers, mostly because I know what 
drums are supposed to sound like. 
Most speakers make a kick drum 
sound like someone's playing a howl 
of oatmeal. I don't even like the way 
oatmeal tastes, let alone how it 
sounds. 

One day, a friend and I stopped 
at a hi-fi store to pick up some 
cassette tapes. Off in one of the 
listening rooms, I heard some music 
that sounded live. It was the drums I 

noticed first. Forget oatmeal, what I 

heard was a really tight, clean, 
punchy sound. 

We strolled into the room 
halfway expecting to find a jam going 
on. But it was a recording. I looked 
at one of the speakers. It was a 
KLIPSCH' CHORUS'. 

This was a new KLIPSCH 
speaker. A speaker with professional 
drivers in a real dressy cabinet. A 
speaker with a surprisingly good 
price. A speaker good enough to 
qualify for the home of a most 
critical musician. Good enough for 
me. And that's very, very good. 

For your nearest KLIPSCH dealer, 
look in the Yellow Pages or call toll free, 
1-800-223-3527. 

1k'1pLEGEND 
IN 

P.O. BOX 688 HOPE, ARKANSAS USA 71801 

Enter No. 46 on Reader Service Card 



Polygram has an ambitious 
CD Video release program 
which calls for more than 
100 discs to be available 
by the end of the year. 

Video) market with a bang. They have 
released 14 initial programs. All have 
digital soundtracks (mostly digitally re - 
mastered from the original analog 
tapes) as well as analog soundtracks 
for compatibility with older laser video- 
disc players. Many of them utilize film 
and TV productions from Unitel; you've 
probably seen some of these produc- 
tions on the TV series "Live from Lin- 
coln Center." The quality, both visually 
and sonically, is on a very high level- 
pictures are crisp and clean, and 
sound is exceptional because of excel- 
lent stereo, wide dynamics, and little or 
no noise. 

These CD Videos are real treasures. 
How about a breathtaking version of 
Tosca (London Records 071 502-1 
LHE2) filmed on location in Rome with 
Placido Domingo as Cavaradossi and 
Sherrill Milnes as Scarpia in a lavish 
production? Or the great Luciano Pa- 
varotti swaggering as the Duke of Man- 
tua in London's Rigoletto (071 501-1 
LHE2), which features Riccardo Chailly 
conducting the Vienna Philharmonic? 
How about the brilliant Franco Zeffirelli 
film of Pagliacci with the La Scala 
Chorus and Orchestra on Philips Clas- 
sics (070 204-1 PHI)? A high point of 
this CD Video is Domingo with a heart- 
rending "Vesti la Giubba." Then there 
are Rudolf Nureyev and Dame Margot 
Fonteyn tripping the light fantastic in 
an opulent production of Swan Lake 
(Philips 070 201-1 PHG). More ballet, 
with Philips' Giselle (070 202-1 PHG) 
and the American Ballet Theatre, and 
back to opera with the glorious voice of 
Mirella Freni in La Bohéme (Deutsche 
Grammophon 072-205-1 GI -II), another 
Zeffirelli/La Scala production with Her- 
bert von Karajan conducting. Among 
other gems are a thrilling Bernstein 
performance of the Mahler Second 
Symphony in the Ely Cathedral in En- 
gland (Deutsche Gramophon 072-200- 
1 GHG) and Carlos Kleiber in ac- 
claimed performances of Beethoven's 
Fourth and Seventh Symphonies with 
the Concertgebouw Orchestra of Am- 
sterdam (Philips 070 200-1 PHG). 

Polygram has a very ambitious re- 
lease program-over 100 CD Videos 
by the end of this year. I am looking 
forward to them with anticipation, es- 
pecially if all the releases are as ex- 
ceptional as the ones mentioned 
above. ál 

Buy any 
Sony CD player 

and get a lot more 
than you paid for. 

5 compact discs for the price of 1. 
Plus membership in the CBS CD Club. 

There's no better time to get a Sony CD player. By buying one now, you can take advantage 
of our new CD offer. Whether you enjoy rock, classical, Jazz or anything else, it's a great 

way to start your very own CD collection. 

Between September 1, 1988 and January 31, 
1989, buy any Sony home, car or portable 
compact disc player and receive any 5 of 
the CDs lis:ed below for only $12.98 along 
with membership in the CBS CD Club. Just 
mail the coupon below, together with a copy 
of the proof of purchase for your Sony Com- 
pact Disc Player and your check for $12.98. 

How the Club works: Every four weeks (13 
times a year), you'll receive the Club's music 
magazine. In addition, up to six times a year, 
you may receive special offers for a total of 

368357 
LYNYRD SKYNYRD BAND 
Southern By The Grace 
of God Lynyrd Sk ynyrd 
Tribute Tour -1967 
MCA 

368027 
SADE 
Stronger Than Pride 
Epic 

367094 
JULIO IGLESIAS 
Non Stop 
Columbia 

367037 
KIRK WHALUM 
And You Know That! 
Columbia 

363739 
BRANFORD MARSALIS 
Renaissance 
Columbia 

362525 
STEVE WIN WOOD 
Chronicles 
Island 

365825 
BILLY OCEAN 
Tear Down These Walls 
JlvelArista 

365619 
ROGER NORRINGTON 
Beethoven: Symphony 
No 9 ( 'Choral") Kenny 
WalkerPower/Salomsa 
The Schutz Choir of 
LondontThe London 
Classical Players 
Angel 

365494 
GEORGE HARRISON 
Cloud Nine 
Dark Horse 

365189 
JAMES TAYLOR 
Never Die Young 
Columbia 

365130 
DAVID LEE ROTH 
Skyscraper 
Warner Bros. 

366872 
NADJA SALERNO- 
SONNENBERG 
Mendelssohn Concerto 
In E Minor: Saint-Saens: 
Intr. & Rondo 
Capriccioso Massenet: 
Meditation From "Thais" 
N.Y Chamber Sym. 
Gerard Schwarz 
Angel 

364695 
WYNTON MARSALIS 
Baroque Music For 
Trumpets Vivaldi 
TelemannlPachaibell 
M. Haydn/Biber 
English Chamber 
Orchestra 
Raymond Leppard 
CBS Masterworts 

r 

up to 19 buying opportunities. If you want 
only the Selection -of -the -Month, do nothing 
-it will be shipped automatically. If you pre- 
fer an alternate selection-or none at all- 
mail the response card, always provided, by 
the date specified. You will always have at 
least 10 days to make your decision. If you 
ever !eceive any Selection without having 
had at least 10 days, you may return the 
Selection at the Club's expense. The CDs 
you order as a member will be billed at 
regular Club prices, plus shipping and 
handhng You are under no obligation to buy 
anything and may cancel at any time. 

364018 
FOREIGNER 
Inside Information 
Atlantic 

362293 
ANDRES SEGOVIA 
GUITAR 
The Segovia Collection 
(Vol. 11 Bach 
MCA Classics 

362079 
MICHAEL JACKSON 
Bad 
Epic 

361675 
STING 
Nothing Like The Sun 
ABM 

361519 
INKS 
Kick 
Atlantic 

361618 
TERENCE TRENT D'ARBY 
Introducing The Hardline 
According To Terence 
Trent D Arby 
Columbia 

361402 
TIFFANY 
Tiffany 
MCA 

361048 
DIANE SCHUUR AND THE 
COUNT BASIE ORCH. 
Diane Schuur & The Count 
Basie Orchestra 
GRP 

360115 
BRUCE SPRINGSTEEN 
Tunnel of Love 
Columbia 

359018 
PAT METHENY GROUP 
Still Life (Talking) 
GEFFEN 

354449 
U2 
The Joshua Tree 
Island 

366716 
ROBERT PLANT 
Now and Zen 
ES Paranza 

Marl I hi, certwcatr, a ropy of your files u-.'eipt and a check for $1298 made payable to CBS CD 
Club to SONTJC BS CD OFFER, P(. Box 1129 Hon N Froth doe Ave Terre /faille, IN 47811 

CODE Nt. 
ONE CI 
AT 312 

C( IENi 
iNI.L(-f 
NeI I 

I have enclosed a copy of my dated 
sales receipt as proof of Sony CD player 
purchase plus a check for one CD a, 
$12 98 Rush my S CUs and enroll me in 
the Club under the terms outlined 
above I understand I have absolutely no 
obligation to 1 uy anyiMml ewer and may 
caner tar ny rime 
Note these important offer terms: 
Offer tin tied' ne per household cr 
addre. A vpy l your sales receipt 
mu..t b .fated between September I. 

1988 and January 31 1989 All cer W,cates 
must be postmarked by February 28. 
1989 Void where prohibited by law 
Oiler valid only in continental US A 
(excluding Alaska and f lawau) CBS 
Compact Disc Club reserves the right to 

elect any membership Please allow 
4 6 weeks for delivery 

'0.1: NO 
1'RG: CD 
N. 2 

Name 

Address 

City 

S ate 

CD Model No 

Lute Purchased / 

My main musical interest is (check one) But I may 
always ch ise from any Category 

HARD ROCK SOFT ROCK ErCLASSICAL 
C JAZZ POPIEASY LISTENING 

Suit. NO 
rkcE cb 
NO 

CODE NO ran 
NO r 

co 

Zip 

ur-1 

1988 Sony Cc !pore' on of A met ca Sony and The Leader n Digital Audio are trademarks of Sony 

SONY 
THE LEADER IN DIGITAL AUDIO- 
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FrontRovw Center. NO crowds. No traffic. No stáñdiñg in lhe. onight and Every night, 
the best -seats in the hojseare right here. In front of the Pioneer CLD-3030 combination 
CD/CDV/LaserDisc" player. 

Simpy put, LaserDisc players deliver thebest picture and sound you car get. -The 
CLD-3030 prays o.h audic CD's ar cl video laser.discs, in all sizes It also offers yru eight 
different modes to produce "spectacular digital video special effects. and chc ose from a 
catalog of laser discs ranging from mcvies to jan to operas to encycbpedias AJI backed 
by 18 years ;pert perf sting LaserDisc technology. 

Whe:her it's audio, video or boti, the new line of Picneer Lase Disc playas is the 
only home entertainment source work staying home for, - 

®1988 Pioneer Ele.tronics (USA) Inc , Long Eeach, CA Fcr mo-e information on the CLD-3030, Mil -800421-1404. 
For a complete list .f over 1,SOC Laser ,isc titles; contact Laser6sc Corporation of America at 1 -80D255 -25:O. 
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We Bring The Revolution Howie. 



SPECTRUM 
IVAN BERGER 

GRILLE CRAZY 

Optical Inputs 
People with hearing problems often 

put their glasses on to answer phone 
calls-and not just when those glass- 
es have hearing aids built in. The 
phenomenon is well known, but its 
cause is still a mystery. A while back, 
the British magazine Electronics and 
Wireless World suggested that clearer 
vision might lighten the load on those 
areas which process both hearing 

and sight. The item also suggested 
that "if our glasses make us see bet- 
ter, then subconsciously we expect all 
our senses to improve." 

Our sight affects our hearing in oth- 
er ways. For example, we're likely to 
perceive more and lower bass from 
big speakers than from small ones 
which measure the same. Philips 
used to demonstrate a small, feed- 
back -controlled speaker by hiding 

it within a huge speaker enclosure 
until listeners got used to its bass. 

More recently, researchers at Wharfe- 
dale proved that perceptions of a 
speaker could be altered by 
changing the color of its grille cloth! 
More than 300 college students were 
asked to compare ostensibly different 
speakers, which could be identified 
by their grille colors. Actually, the 
speakers were identical except for the 
color of the cloth. To the students, 
speakers with red grilles seemed 
more bassy, speakers with yellow 
grilles seemed louder, and blue 
grilles made the sound seem clearer. 
Speakers with black or brown 
grilles-the colors most commonly 
used-were considered lifeless or 
dull. When the grilles were secretly in- 
terchanged, the listeners continued to 
feel that red meant more bass, and 
so on, even if during the swap, the 
red grille was put on the "clearer - 
sounding" speaker that previously 
had sported a blue grille. 

Cost vs. Culture 
The LP record offered music lovers 

better sound and greater 
convenience than the 78 -rpm disc 
which preceded it, just as CD offers 
the same advantages over LP. 

But the LP also cost less than the 
format it replaced. As a result, the 
33'/3 -rpm disc (and the new 
convenience of record mastering on 
tape) spawned a musical revolution, 
allowing listeners to hear composers 
and performers they had never heard 
before. I doubt that Pachelbel, Neville 
Marriner, or Philip Glass would be 
well-known names today without the 
low -risk appeal of LP's economy. I 

suspect the same would be true of 
many pop, jazz, and rock artists. 

So far, the CD is spawning no such 
revolution. Quite the reverse, in fact. It 

is, as Francis Davis recently wrote in 
The Atlantic Monthly, "a format still so 
expensive that consumers feel safer 
sticking with the tried and true." It's 
easier to take a flier on the unknown 
when the price of the flight is $6 
rather than $16. 

However, the price of CDs is 
creeping downward, for three 
reasons: Initial investments in CD 

plants have been partially amortized. 
Improved production technology is 
cutting costs. And a temporary 
excess of production capacity is 
forcing manufacturers to cut prices, 
both to attract business away from 
their competitors and to increase 
overall CD sales. 

At the same time, DAT offers a 
relatively inexpensive, portable 
mastering medium that should 
encourage recording companies to 
try new musicians in new venues, just 
as tape did in the '50s. So far, DAT 
does not match open -reel tape's ease 
of editing, but because digital tapes 
can be copied with no loss of quality, 
there should be no problem dubbing 
DAT masters to other digital formats 
for which studio editing facilities are 
available. 

Because DAT is a two -channel 
medium, it may lead to better sound 
by forbidding the sloppy techniques 
and overmiking which 24-, 32-, and 
48 -track tapes allow. Just as they did 
in stereo's early days, engineers will 
have to get their mike placement and 
mixing right, and musicians will have 
to perfect their performances, rather 
than "fixing it in the mix." This, too, 
harks back to the early days of stereo 
tape mastering (except that many 
early stereo masters were on three - 
track tape). 

Add DAT convenience to CDs 
priced below the $10 consumer - 
acceptance barrier, and you could 
easily have another flowering of 
musical adventurousness. 
Nonetheless, there are voices in the 
record industry crying against any 
reduction in CD prices, arguing that 
lower prices will cut CD profits without 
expanding the market. Only people 
who get their recordings free from 
friends in the business could believe 
that lower prices would not increase 
sales. And while lower prices would 
cut industry profits in the short term, 
market expansion would eventually 
make up for that. 

58 AUDIO/NOVEMBER 1988 



--t 

I 

J 

Ever' now and then you've got 

\\/I'IiE\ YOU NEED 
to put some distance between you 

and the rest of the world. And 

1 (iEIt 
Jr ()rL]rI nothi ng helps you do that like 

luld components from 

OF VIR SYSi-- 
Sherwood. 

'iSherwood audio components 

combine the right balance of leg- 

endar engineering «id] advanced 

electronics for superior music 

reproduction. 

And if the Sherwood name isn't 

enough of a guarantee. there's our 

CERTIFIED PERFOR1L-LVCE. -....\\,....- You'll see it right on the cluton. Not 

a recap of the specs. but the actual 

i, y 
o- measurements of the unit inside. 

No one else takes that extra 

` 
1 

t 
1¿; 

step. So look for Sherwood conlpo- 

1 111 vents and create a system that's 

:;,-, 
, good for your system. 

o- '` 
.o 

. í 
1 

Jt 

(9 II 45 

. 
:\`,-f7í 

`r._s 

r ___ _ 

1 

E\,f-. 

) 

+1. 

`F 
l 

\ ISM 

} 
J 

I1('1'ss1)()( 
_311:Al SE NYX 'It 111 SIC O 1ES1']RSI' 

38.45 Artesia Blvd. Cerritos. CA 90701 
© 1988 1 nkel Corporation 

Enter No. 42 on Reader Service Card 



ROADSIGNS 
IVAN BERGER 

POWER PLOYS 

Lax Listings 
The FTC rules that govern how 

makers of home amplifiers must 
define their power specs do not apply 
to amplifiers for car use. Nonetheless, 
many makers of car amplifiers, 
especially those whose background is 
in home components, follow most of 
the FTC requirements. These 
companies' amp specs state power 
per channel into 4 ohms and give the 
frequency range and maximum 
distortion level at which that power 
can be achieved, as spelled out in 
the EIA Standard for car amps. 

Other companies, however, are a 
bit more lax about things, listing only 
so-and-so many watts, without further 
details. How do you compare such 
companies' power specs with those 
that comform to the EIA Standard? Is 
a semi -specified "100 watts" the 
same as "100 watts per channel into 
4 ohms, at 0.5% THD or less, from 
40 Hz to 20 kHz"? 

Usually it's not. I translate sketchy 
specifications into real -world (EIA) 
terms by using a few rules of thumb: 

If the unit is described as a "100 - 
watt amp" with no mention of power 
per channel, divide by the number of 
channels. If no distortion spec is 
given, assume the rated power is only 
achieved at 10% distortion. To 
estimate power at realistically 
listenable distortion levels, deduct 
one-third to one-half of the power 
rating. If a "maximum" power rating is 
given, assume that it has been 
measured at 10% THD or more, and 
deduct half. 

By these rules, a stereo amplifier 
listed as delivering "100 watts 
maximum power" comes out looking 
comparable to one rated at a decent 
25 watts per channel. 

Robert Ain of Polk suggests 
substituting a "rule of fuse" for my 
rules of thumb. If you know the rating 
of an amplifier's power fuse, you can 
use Ohm's law (watts = voltage x 
current) to calculate the maximum 
power it can draw. By this law, the 
maximum power a 100% -efficient 
amplifier could deliver from a car's 
13.8-V supply is 13.8 watts per 
ampere of current. In practice, 
amplifier efficiency usually runs a bit 
less than 50%. I calculate that the 
eight car amps reviewed in our last 
group test ranged from 30.4% to 
58.0%, with 46.4% being the average. 
So the maximum power a car 
amplifier can actually deliver is more 
like 4 to 8 watts per ampere (total for 
all channels, of course). 

Based on these figures, a stereo 
amplifier delivering 100 watts per 
channel should have about a 30 -amp 
fuse. In practice, it might only have a 
20- or even a 15 -amp fuse, like the 
Carver M240 and the Hafler MA -1, 
both of which deliver a bit more than 
100 watts per channel. This is 
because fuses can stand momentary 
current draws beyond their rating, 
and amplifiers playing music rarely 
deliver their full power for more than a 
few milliseconds at a time. But if that 
"100 -watt" amp has only a 5 -amp 
fuse, its rating is a prime example of 
power puffery. 

Voltage, High and Low 
There's some prospect, as I wrote a 

few months ago, that the nominal 12-V 
standard for car electrical systems 
will go up to 24 or 48 V. But that's off 
in the future. What's happening now 
is, in part, a drop from 12 to 5 V and 
a rise from 25,000 to 40,000 V. 

The voltage drop is in new Jaguars, 
which still use 12-V batteries and 
alternators but which also power their 
dashboard electronics with a 5-V 
supply. (A factory service bulletin, 
issued in April '87, tells how to wire in 
12-V accessories such as audio or 
telephone equipment.) 

The voltage rise is in an ignition 
system which will be fitted to some 
Saab models, chiefly in Scandinavia, 
this year. Raising the voltage by 60% 
would seem to increase the risk of 
audio and radio interference. But the 
new system sends out only 400 V 
from its distributor. This voltage is 
then stepped up 100 times by a 
capacitor and coil fitted directly to 
each plug, so there are no long, high - 
voltage wires to radiate interference. 
Saab's distributed ignition system will 
therefore probably be easier on car 
sound than conventional systems are. 

Illustrated Info 
Want to see what goes on inside a 

car stereo, without taking yours apart? 
Clarion has some well -illustrated 
technical bulletins (originally intended 
for dealer training) that will show you. 
The most edifying are probably those 
on Clarion's key -off pinch -roller 
release, dual azimuth adjustment, and 
d.c. servo motor drive. It's easier to 
show the workings of mechanisms 
than to show how circuits work (such 
as the RCA line -level output with 
fader control and the "Clean Z1" 
impulse -noise reducer, covered by 
other bulletins). For copies, write to: 
Marketing Dept., Clarion, 5500 
Rosecrans, Lawndale, Cal. 90260. 
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This could be the most impor- 

tant hour of your day. So don't 

leave anything to chance. Make 

sure you have the right company, 

the right music and components 
from Sherwood. 

Because Sherwood's audio com- 

ponents combine the right balance 

of state-of-the-art electronics and 
legendary design for superior music 
reproduction. 

They even feature theater -like 

Dolby* Surround Sound for a 
taste -to -life musical experience. And 

our components are compatible with 

our exclusive DIGI-LINK" wireless 

remote, which allows you to com- 

mand your entire Sherwood system 

from a single remote control. 

But all you need to know is 

Sherwood lets you hear your music 

the way you want to hear it. So 

when it's time to unwind, treat 

yourself to a Sherwood. 
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BECAIMlf)lJR MUSIC COMES FIRST 
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LINN 
HIGH FIDELITY 
Authorized Dealers 

ALABAMA 
Audition Homewood 
CALIFORNIA 
Beverly Hills Audio, Beverly Hills Audio Basics. Claremont Musical 
Images. Fresno Havens & Hardesty, Huntington Beach 
Christopher Hansen, Los Angeles Audible Difference, Palo Alto 
Systems Design. Redondo Beach Keith Yates Audio, Sacramento 
Stereo Design. San Diego Access to Music. San Francisco The 
Audio Shoppe, Santa Monica Systems Design, Sherman Oaks 
COLORADO 
H Fi Chap Colorado Springs Audio Alternative. Ft Collins 
CONNECTICUT 
Carston Stereo. Danbury 
FLORDIA 
Sound Components, Coral Gables Audio Visions. Tampa 
GEORGIA 
Music Audio, Atlanta Sounds of Distinction, Atlanta 
HAWAII 
Audio Shoppe Honolulu 
ILLINOIS 
Glenn Poor s Audio, Champaign Media Roon, Chicago Pro 
Musica Chicago Victors Stereo. Chicago Glenn Pours Audio. 
Normal Sundown Audio. Normal Sound Choice. Lisle Absolute 
Audio Sys Rockford Sundown One. Springfield 
INDIANA 
Audio Workshop. Indianapolis Oration Audio. Indianapolis 
KANSAS 
Golden Stereo. Overland Park 
KENTUCKY 
Oval on Audio. Lexington Audio Video by Design. Louisville 
LOUISIANA 
Wilson Audio New Orleans 
MASSACHUSETTS 
Liberty Tree Audio Danvers Natural Sound. Framingham 
MICHIGAN 
Absolute Sound. Ann Arbor Jemstone Audio. E Lansing Classic 
Stereo. Grand Rapids Classic Stereo. Kalamazoo Dr Goodears. 
Mt Pleasant Absolute Sound. Royal Oak 
MISSOURI 
Superior Audio Radio. Columbia Sound Room. Chesterfield Sound 
Room Creve Coeur 
NEBRASKA 
Sound Environment. Lincoln Sound Environment, Omaha 
NEW JERSEY 
Prolessional Audio Consultants. Milbum CSA Audio. Upper 
Monica r 

NEW MEXICO 
Sound Ideas. Albuquerque 
NEW YORK 
Ears Nova. Great Neck Innovative Audio. Brooklyn Sound by 
Singer New York Sound Concept. Rochester 
N. CAROLINA 
Stereo Sound, Chapel Hill Stereo Sound. Greensboro Stereo 
Sound. Raleigh Stereo Sound. Winston.Satem 
OHIO 
Audible Elegance Cincinnati Custom Stereo, Columbus Stereo 
Showcase Dayton Oxford Audio, Oxford Hoffman§ Stereo. 
Warrensville Hts 
OKLAHOMA 
Audio Dimensions. Oklahoma City 
OREGON 
Hawthorne Stereo. Portland Northwest Audio Labs. Corvallis 
PENNSYLVANIA 
Audio Gal ery, Pittsburgh Community Audio. Philadelphia 
PUERTO RICO 
Precision Audio, Rio Piedras 
RHODE ISLAND 
Soundings Middletown 
TENNESSEE 
Opus 2. Memphis 
TEXAS 
High Bias, Austin Audio Concepts. Dallas Audio Concepts. 
Houston Concert Sound, San Antonio 
VIRGINIA 
High -C Stereo, Leesburg 
WASHINGTON 
Definitive Audio Seattle Advanced Audio Systems. Tacoma 
WISCONSIN 
Specialized Sound. Madison Audio Emponum. Milwaukee 
Audiophiles, Verona 
CANADA 
Audio Corner. Barrie Boutique of Sound. Calgary L Audiophile. 
Chicoutimi Globe Audio, Hamilton K 8 A, Kelowna Musiqualite 
Hi Fi. Laval London Audio. London Martin Sound. Mississauga 
Audio Club, Montreal Opus Audio Montreal Studio 1006, Montreal 

Dewars. Ottawa Audio Room, Peterborough Sound Advice, Pine 
Falls C OR A Ouebec City Harmony Audio. Regina Better 
Music, Saint Katherine Total Audio Plus. Saskatoon Sounds 
Superior, Sault Saint Manes Stereo Factory; Thornhill Frons Hi -Fl, 
Thunder Bay Audio Gallery. Toronto Music Works, Vancouver 
Sound Plus. Vancouver Sound Hounds. Victoria Sound Stage Fine 
Audio. Waterloo Whitby Audio, Whitby Better Audio, Windsor 
Creative Audio. Winnipeg 

If you don't drive your car 
very often, the stereo gear 
draws enough juice-even 
when it's off-to slowly make 
the battery go flat. 

Down the Drain 
For the average driver, the power 

drawn by a car stereo system is most 
significant when the system and the 
car are in operation. We've all heard 
tales (and maybe seen examples) of 
systems which drew so much current 
that the headlights dimmed on every 
beat. For city -dwellers like me, 
however, what matters most is the 
drain on the electrical system when 
everything's shut off. 

For moving around within the city, 
it's usually easier (and faster) to take 
a cab than to take my car; as a result, 
I sometimes do not drive my car for 
three or four weeks at a time. 

When my car was full of stereo 
equipment, it usually wouldn't start 
after two weeks in the garage, would 
rarely start after three weeks, and 
never started after a month of 
inaction. The drain from an inactive 
stereo is minor-a few pilot lights, 
some preset station memories, the 
amplifiers' turn -on sensing circuits, 
and perhaps a digital clock-but it 

does add up, over time. Assuming a 
50 amp -hour battery must lose three- 
quarters of its power before it can no 
longer start the car, then a constant 
drain of only 100 milliamps or so will 
render the car unstartable after two 
weeks. That's why I've mentioned 
battery problems several times in this 
column. When the system was in, my 
jumper cable was my most valuable 
audio accessory. 

But then I removed the stereo 
system, in preparation for my shift to 
a new car. I didn't drive the old 
buggy again for six weeks after that; 
when I did, it started right up. 

In my new car, I think I'll add a cut- 
off switch to limit the battery drain 
when the car is not used for several 
weeks. Anyone know where I can get 
a big, fat, 12-V relay that can stand 
the underhood environment? 

Phasing the Music 
Books on stereo, and most amplifier 

or speaker instruction books, stress 
the importance of ensuring that the 
left and right speakers are in phase 
with one another. Otherwise, if the left 
speaker pushes when the right one 
pulls, low bass frequencies are 
cancelled, and imaging becomes 
uncertain. 

In car stereo, we must also make 
sure that the rear speakers are in 
phase with the front ones. A red- 
faced industry executive just told me 
he'd belatedly discovered that this 
had not been done for his car. When 
he corrected the anomaly (a simple 
matter of reversing the leads of both 
rear speakers), bass response picked 
up considerably. 

The simplest way to check the 
phasing of your car's system is to 
slowly move your system's front -rear 
fader control from one extreme 
position to the other while playing 
music with plenty of low bass. If you 

hear less bass when the fader's at its 
middle setting than when it's set to 
full front or full rear, then you 
probably have this problem, too. 

If this is inconclusive, reverse the 
wiring on your rear speakers and run 
the test again. Whichever wiring setup 
gives you more bass when the fader's 
centered is the correct one. 

How much more bass will correct 
phasing yield? We recently 
compared frequency response 
curves from two cars of the same 
model, one with improperly phased 
rear speakers, the other with correctly 
phased speakers. The results are not 
100% accurate because the tests 
were performed in different labs, but 
even allowing for that, the difference 
is striking. With all speakers playing, 
the misphased system had a 
substantial roll -off below 160 Hz, and 
its output was down (re: 1 kHz) about 
15 dB at 40 Hz; the correctly phased 
system's output was actually up 2 dB 
at 40 Hz! 
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INN'S NEXUS LINKS EXPERIENCE 
AND ENGINEERING. 

. by far and away the best 

loudspeaker I have ever heard." - 
Popular Hi -Fi on the Linn DMS 

.. for seekers of the truth, the new design from 

Linn is one of the best speakers available under $2,000." - Andrew Marshall's Audio Ideas Guide on the Linn 

Nexus 

"I felt I was getting much closer to the music than I 

had before... The Nexus is punchy, lively, dynamic and 

informative." - Hi -Fi Review on the Linn Nexus 

"In short, there is more a sense of listening to 

music... than there was of listening to 

hi-fi." - Hi -Fi Review on the Linn 
Index 

These quotes about Linn 
loudspeakers come from highly respected 

reviewers. We could literally fill this 

entire page with similar quotes 

(hut then, so could any other 
manufacturer). Fortunately 
for us, it takes a lot more 

than a rave review to make 

a good speaker. It takes 

solid engineering. 
Take the Linn 

Nexus, which was 

selected as "one of the 
most innovative 
consumer 
electronics products 

of 1988" by the 
Design and 

Engineering 'Exhibition 
in Chicago. 

i In the 

~ Nexus we 

61' 

) 

acoustically superior to wood. It is 

then bonded to the critically braced MDF cabinet using 

ultra -strong adhesives developed for aircraft and Formula 

One racing cars. 

The cone of the bass driver is manufactured from an 

exceptionally light and rigid carbon -loaded 

polypropylene material. 
The crossover is a fourth -order (24dB per octave) 

Linkwitz-Reilly phase coherent system based on -esearcl 

we did during the development of our standard -setting 

"Aktiv electronic crossover. It is even housed in a 

separate, sealed enclosure to avoid microphonic 

distortions. 

" didn't bend 
the laws of physics to 

fit some pet theory. We 

simply applied fifteen 
years of engineering 

, 
experience in mechanics, 

F4 acoustics, material 
science, electronics, and 

r 
computer programming 
to produce a speaker 

that really works. 

The front baffle is molded 
from expanded structural 
foam which is 

The very same engineering expertise 

has been applied to the full range of 
Linn Loudspeakers starting with the 

under -$600 -a -pair Linn Index and 

progressing through to the "Aktiv" 
Isobarik Monitor System. 

If you're tired of listening to "hi-fi", 
visit your Linn dealer and find out how 

good "music" can sound. 

Linn Hi -Fi is distributed in North 
America by: 

Audiophile Systems, Ltd., 8709 Castle 

Park Drive, Indianapolis, Indiana 46256 

(317) 849-7103. 

Aldburn Electronics, 127 Portland 

Street, Toronto, Ontario, Canada M5R 

2N4 (416) 863-0915. 

i 

See dealer list on page #62. 
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'is no great secret that computers 
have impacted the field of loud- 
speaker design in a big way. Re- 

member all those corny photos of very 
serious -looking engineers looking fiery 
seriously at computer screens aglow 
with 3-D plots and response curves? 
Well, the days are gone when only the 
biggest and richest manufactu-ers 
could advertise, with any justifiable 
pride, their use of computerized design 
techniques. The news now is that Der- 
sonal computers are entering the pic- 
ture. As processing capabilities ex- 
pand, powerful speaker design soft- 
ware is becoming available for the BM 
PC family. Programs for crossover, en- 
closure, and driver design are providing 
fast and accurate results to profess -on - 
al and amateur speaker desigrers 
alike. 

Probably the best way to illustrate 
the role that personal computers play in 
loudspeaker design is to develop a 
working speaker system of our own, 

i 

step by step. We will confront the kind 
of design decisions that professional 
designers face every day, and call 
on the personal computer to help sup- 
port these decisions. The reader is en- 
couraged to construct the loudspeaker 
we develop; the result will be at least 
the equal of high -quality commercial 
offerings. 

Computers influence each step of 
the speaker design process, from be- 
ginning to end. For example, to initiate 
the development of any new loud- 
speaker system, decisions must be 
made about general system architec- 
ture ... how big, how many drivers, 
what type of enclosure, etc. These de- 
cisions are heavily influenced by the 
designer's individual philosophy, and 
by particular application requirements, 
such as size or price constraints. At 
this early stage, the computer is useful 
for running the kind of tedious, repeti- 
tive analyses that are necessary to cull 
through the thousands of available 
driver types in order to zero in on the 
most suitable units. A computer can 
also help the loudspeaker engineer 
quickly perform "what -if" tests to study 
the interaction of drivers with each oth- 
er and with enclosures. 

Ken Kantor 

SI 
I 

Next, the designer must plow 
through the tedious mathema-ical pro- 
cedures required to implement the real 
details of the speaker. Exactly how 
does the cabinet match the chosen 
woofer? What happens when the 
crossover network interacts with the 
tweeter's impedance curve? How 
many grams of polyester fiber should 
be used inside the enclosure? These 
are among the many questions profes- 
sicnal designers must answer for each 
and every new loudspeaker. Because 
calculations which usec to take hours 
now take but moments, a credible pro- 
totype can be specified far more 
qu ckly, and with greater success, than 
even a few years ago. 

Final product refinenent can take 
months and can involve literally hun- 
dreds of recalculations of box "tun- 
ings" and crossover responses. The 
human ear is inevitably the ultimate 
arbiter in refinement decisions, so lis- 
tering tests are an esse-itial part of the 
final design phase. By rapidly weeding 
out blind -alley modifications, comput- 
ers have actually increased the 
amount of time most designers spend 
listening to final prototypes. Freeing 
engineers and desigrers from the 
need to calculate for a day in order to 
listen for an hour, allows much more 
time to be spent on well -focused and 
productive listening. 

h case you are worried about auto- 
mation heralding an era of bland, ho- 
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l Today, you don't have 
to be a big speaker 1 ̀T company to design 

; systems with the aid 
of a computer. 

Table I-Steps in the design process. 

1) Choose overall system configuration, size of woofer, 
number of drivers, etc. 

2) Choose vented or sealed system 
3) Select actual woofer 
4) Measure woofer's Thiele -Small parameters 
5) Design and construct enclosure 
6) Test woofer frequency response in enclosure 
7) Choose crossover point 
8) Choose tweeter 
9) Measure tweeter frequency response 

10) Design and construct crossover network 
11) Measure response of complete system 
12) Conduct listening tests 
13) Revise crossover network as necessary 
14) Finalize construction details 
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Fig. 1- 
How performance of 
sealed and vented 
speaker systems is 
affected by small 
changes in woofer 
parameters. 

mogenous speaker sound, remember 
that computers can't really design 
loudspeakers. First off, speakers are 
frighteningly complex systems. Accu- 
rate, full -range prediction of frequency, 
time, and polar response are beyond 
even the largest computers available 
to engineers. Even more important, no- 
body seems to know how to put into 
words and numbers what it is that a 
good speaker is supposed to do. 
There are as many theories about the 
relationships between measured fac- 
tors as there are designers. So com- 
puters remain tools, helping designers 
to achieve what they want and to un- 
derstand what they hear. 

A Design of One's Own 
The question of where to begin a 

speaker design is difficult to answer 
definitively. One could, for example, 
develop an entire system design 
around some particular crossover ca- 
pacitor value deemed to have mystical 
sonic properties. Or one might, per- 
haps, attempt to develop a full -range 
system using a single 18 -inch cone 
woofer. Anything is possible, and silly 
things have been tried. 

The general design approach we will 
follow is outlined in Table I. Probably 
the most useful point of embarkation is 
a decision about how many drivers are 
to be used, considering what the sys- 
tem application is to be. As a design 
exercise, a two-way system makes 
good sense. It enables one to realize 
excellent sound from an affordable 
configuration, without getting bogged 
down in overly complex crossover is- 
sues. Faced with the choice of starting 
with a box and designing the drivers, 
or vice versa, we'll go for the latter; 
that's because few hobbyists construct 
their own drivers. 

In a two-way system, a 6Y2 -inch 
woofer is a good choice. It's a popular 
size, and one that works well in an 
enclosure of moderate volume. Finding 
a driver with good midrange response, 
together with a reasonable amount of 
bass, will be relatively easy. As we get 
started on woofer selection, we will 
gradually gain all the information we 
need to choose an appropriate tweeter 
for the system. 

The Low -Down on 
Woofer Parameters 

The primary role of a loudspeaker 
box, besides physically supporting the 
drivers, is to prevent the woofer's anti - 
phase rear wave from cancelling the 

Ken Kantor is president of Product 
Design and Evaluation Services, in 
San Francisco, and is co-founder of 
speaker manufacturer Now Hear This. 
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desired low -frequency output from the 
front of the speakers. This role leads to 
a close interdependence between 
woofer and cabinet. The woofer/enclo- 
sure relationship is the essence of low - 
frequency loudspeaker design. To get 
a handle on things, it is necessary to 
understand the mechanical, electrical, 
and acoustical properties of woofers. 

The behavior of any given woofer 
can be partially characterized by a set 
of numbers generally called "low -fre- 
quency parameters." These parame- 
ters measure factors like cone weight 
and suspension springiness, and can 
be used to predict how a woofer will 
respond to input signals and how it will 
be affected by a speaker box. Parame- 
ters are most useful for predicting the 
low -bass frequency response of the 
speaker; they only hint at upper -range 
response, and at the issues of power 
handling and distortion. While woofers 
with identical parameters might have 
very different frequency response 
curves at the middle and top of their 
ranges, it is a safe bet that they will 
have very similar curves at the lowest 
frequencies, where the enclosure has 
the greatest influence. 

In the early '70s, the speaker theorist 
Richard H. Small, expanding on the 
earlier work of Beranek, Thiele, and 
others, began an ambitious effort to 
organize and simplify the problem of 
low -frequency loudspeaker design. He 
suggested the use of a particular set of 
parameters, now commonly called 
"Thiele -Small Parameters," for use in 

developing both sealed and vented 
enclosures. In fact, Small suggested 
that the behavior of any piston woofer 
can be reduced to only three numbers, 
for purposes of calculating low -fre- 
quency response and box interaction 
(Table II). 

Small's work was a major advance in 

saving time and increasing accuracy. 
But the mathematical effort required to 
measure and derive the necessary pa- 
rameters, and to calculate and display 
their effects, still prohibited much ex- 
ploration of alternatives and possibili- 
ties in a new design. The automation of 
Thiele -Small computations was one of 
the first tasks speaker engineers gave 
to their computers. Now there are a 

number of commercially available 
speaker design programs, selling at 

anywhere from under a hundred to 
several hundred dollars. Scientific De- 
sign Software, a Southern California 
firm, offers a very useful and affordable 
software package to help measure 
drivers and to perform Thiele -Small 
calculations on a personal computer. 
Called "Computer -Aided Speaker De- 
sign" (CASD, for short), the package 
maintains extensive files of the offer - 

Fig. 2 
Computer -predicted 
response of Tonegen 
16K65 woofer in 5-, 
10-, and 20 -liter 
sealed enclosures. 

Fig. 3- 
Computer-predicted 
response of Tonegen 
woofer in 10 -liter 
sealed enclosure. 
Note the gentle peak 
just above the cutoff 
point (see text). 

Table 11-Important Thiele -Small parameters. 

Parameter 
Free -air 
resonance 

Typical 
Symbol Woofer 
fs 20 to 

100 Hz 

Total Ots 

Volume- Vas 

equivalent 
compliance 

ONLINE: Sealed/35 dB Graph 

Driver Brand/Model 

TONEGEN 

16165 

Driver Parameters: 

Fs (Hz) 46,5 

Qts .613 

Vas (L) 22.64 

Box Parameters: 

Ub (L): 21 

Filling:N 

Qtc/Fc:.82/67.9 

Filter Parameters: 

Fp (Hz):HONE 

Q:NOhE 

Cursor (Use Fl -F4): 

Hertz: 1F® 

dB: .11 

Description 
The frequency at which 
a woofer tends to 
vibrate naturally, like a 
tuning fork. 

0.2 to Sharpness of 
0.8 resonance. Affects the 

length of time a woofer 
will tend td keep 
vibrating after its input 
signal stops. 

'0 to The volume of trapped 
500 liters air which would have 

the same amount of 
springiness as the 
woofer. 

CASI ESCAPE: Select Graph 

Do you wish to lave response graph? (Y/N) 

Date: F4-':-1988 

ONLINE: Sealed/35 dB Graph CASD 

(c) SDS 

ESCAPE: Select Graph 

Driver Brand/Model 

TONEGEN 

16165 

Driver Parameters: 

Fs (Hz) 46.5 

Qts .613 

Vas (L) 22.64 

+10 

+5 

5 - 

Box Parameters: 

lb (L): II -10 

Filling:N 

Qtc/Fc:1/84 

Filter Parameters: 

Fp (HZ):HONE 

Q:MONI 

Cursor (Use F1 -F4): 

Hertz: UIt 

dB: .96 

-es 
ID 

l / 
SO IDO , 5!)0 

Do you wish to save response graph? (Y/N) 

Date: 14-88-1988 

ings of driver manufacturers, and can 
also assist with basic crossover design 
tasks. CASD will help us as we pro- 
gress, generating the enclosure -de- 
sign graphs. 

To Vent or Not to Vent? 
For any given woofer, there is one, 

and only one, enclosure volume that 

(c) SDS 

will yield flat bass response in a sealed 
acoustic suspension configuration. 
This volume must be known before a 

speaker is constructed, as there is no 
way to easily adjust the response after 
comp etion. Mainly for this reason, am- 
ateur speaker builders have tended to 
prefer vented systems, which can be 
"tuned" after completion by adjusting 
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Natural Response 

-5'. 

-10 

-15 

-20. 

25 
20 

Computing one's way 
from unknown drivers 
to desired responses 

' n take as little 
a 1en minutes. 

ESCAPE:Cancel 

Hertz: 1!!'.00 

dB: 0.00 
= AI t-H: HELP 

Brand:TONEGEN 

Node1:16115 

Natural Response [g( 

Date: B -Apr -1988 

Time: 9:33:54 PM 

(C) SDS = 

ESCAPE:Cancel 

+10 

+5 

o 

-I0- 

-Is 

20 

25 

7 

aí ,, . 

á í.l. ;..;.:;.......... , 

20 s'a loo 200 500 IK 2K SK ION 20K 

Hertz: 1008,08 

dB: -9,90 
= Alt-H:HELP 

Brand :TONEGE)1 

Model :94C70 

the area and length of the vent. How- 
ever, with the help of our computer, we 
can determine the correct sealed -box 
size initially, and there are two reasons 
why we might wish to use this ap- 
proach. The first is that sealed systems 
are better behaved when driven by 
signals below their operating frequen- 
cy range. In a larger system, this 
wouldn't be as serious an issue, but 
with a 61/2 -inch driver, the lowest musi- 
cal notes will certainly fall below the 
woofer's capability. 

Date: 22 -Aug -1988 

Time: 5:84:14 PN 

(C) SDS 

Fig. 4- 
Measured 
performance of the 
Tonegen woofer 
in a test chamber. 
Compare to Fig. 3. 

Fig. 5 -- 
Measured response 
of the tweeter. 

The second reason for going with a 
sealed approach in a home -built sys- 
tem is the effect that driver and box 
variations have on the final response. 
Sealed systems are generally more tol- 
erant of the errors that can arise when 
determining a driver's parameters, and 
of the variations from one production 
driver to the next. To show this, we can 
use our computer to calculate and plot 
the different response curves that re- 
sult when various Thiele -Small param- 
eters depart from the values around 

which an enclosure has been de- 
signed. Figure 1 compares two speak- 
ers in this manner; one of the speakers 
is vented and the other is sealed. 
When the parameters are correct, the 
systems have a very similar response, 
maximally flat with a bass cutoff just 
below 60 Hz. As the parameters drift, 
by an amount not all that unusual, the 
sealed system can be seen to vary 
most below its bass cutoff, where the 
effect on tonal balance will be re- 
duced. In contrast, the vented system 
might exhibit significant changes in its 
overall balance, as the critical bass 
frequencies between 80 and 200 Hz 
change by almost 2 dB. 

A Choice Woofer 
For this construction project, woof- 

ers from several of the top driver man- 
ufacturers in the U.S. and abroad were 
considered. Important requirements 
were defined to be: 

1) Thiele -Small parameters appro- 
priate for flat bass response in a 
sealed box of roughly 10 liters, 

2) Good, clean response up 
through several kHz, and 

3) Consistent performance from 
unit to unit. 

The recommended unit is a 61/2 -inch 
driver made by Tonegen of Japan, 
from their 16K65 family. As well as 
meeting the criteria set forth above, the 
16K65 has low distortion and a well - 
controlled, natural roll -off that will sim- 
plify our crossover requirements. 

Woofer parameters are most com- 
monly determined based on data ob- 
tained from the driver's impedance 
curve. This is generally done in "free 
air" (no enclosure), using an unmodi- 
fied driver, but certain parameters are 
most accurately calculated from the 
impedance changes seen when a driv- 
er is modified by adding mass to its 
cone or by placing it in a test enclosure 
whose volume is precisely known. Of 
course, many driver suppliers provide 
a list of important parameters for their 
products, but the possibility of error, 
and the effect that small test details 
can have on results, mean that most 
professional speaker designers use 
published specs for general selection 
only. Exact parameter determination is 
always done in the designer's lab. 

The CASD software package in- 
cludes a subprogram, called "DATA," 
used to help calculate parameters 
from a driver's impedance curve. Ta- 
ble Ill shows the results of a DATA 
program test on the 16K65 woofer we 
will be using. All the engineer need do 
is connect the driver to impedance - 
measurement equipment and enter 
into the computer the information that 
DATA requests. At one point in the 
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procedure (which takes about three 
minutes with advanced measurement 
equipment), the impedance must be 
recalculated with a small weight 
placed on the cone, or with the driver 
in a box of known volume. This is nec- 
essary to calculate the compliance, or 
springiness, of the driver. 

Of all the parameters displayed by 
DATA, only three-fs, Ots, and Vas - 
are necessary to design an appropri- 
ate enclosure. By typing these three 
parameter values into the CASD pro- 
gram, we can easily generate a family 
of curves showing the predicted re- 
sponse of the woofer in 5-, 10-, and 20 - 
liter enclosures (Fig. 2). The entire pro- 
cess of going from an unknown driver 
to a predicted response takes, includ- 
ing setup, perhaps 10 minutes. A far 
cry from the many hours an engineer 
with a calculator must spend! 

The 5 -liter enclosure is clearly too 
small, resulting in reduced bottom -end 
response and a peak in the mid -bass. 
The 20 -liter enclosure exhibits a rela- 
tively'flat response and the best deep 
bass. For a 6Y2 -inch woofer, the 10 -liter 
enclosure, with a bass cutoff of 62 Hz, 
is probably the best choice (Fig. 3). 
Almost all small loudspeaker systems 
are designed to be underdamped, with 
a slight peak near the bass cutoff 
point. If this peak is kept small -less 
than 3 dB or so -it will not add boomi- 
ness, and will help achieve a natural 
tonal balance by complementing an 
extended top end. Maximally flat re- 
sponse on systems that have a bass 
cutoff above about 50 Hz almost al- 
ways yields a speaker that subjectively 
is overly bright. 

Our next step will be to construct a 
10 -liter box and test the actual acous- 
tic response of our system. There are 
two important questions we can an- 
swer with this test: "Are our computer 
predictions correct?" and "What is the 
upper frequency limit for good re- 
sponse from our woofer?" 

Figure 4 shows the curve of our 
woofer in a test chamber. To a prac- 
ticed eye, there is good correlation 
with the predicted low -frequency re- 
sponse; the bass cutoff frequency and 
degree of peaking are just about what 
CASD described. At higher frequen- 
cies, out of the range of Thiele -Small 
estimation, the 16K65 is flat within 
± 1 dB or so, up to its high -end limit. 
Considering that this is a high -resolu- 
tion, non -smoothed plot, that repre- 
sents excellent performance. 

Look, Listen, then Crossover 
Because woofers can typically han- 

dle much more power than tweeters, it 

is tempting to raise the crossover fre- 
quency of a two-way design as high as 

Fig. 
Crossover network. 
with a first -order 
low-pass titter 
for the woofer 
and a secondorder 
high-pass filter 
for the tweeter. 
Resistor R1 is for 
use in matching 
tweeter and woofer 
output levels. 

Table IIIA-Measured woofer parameters 
entered into CASO program. 

Driver d.c. resistance (Re) 
Driver resonance frequency 

(Fs) 
Driver maximum impedance 

at Fs 

Lower resonance -width 
frequency (F1) 

Upper resonance -width 
frequency (F2) 

Calculated square root 
of (F1 x F2) 

Calculated error factor 

Compliance Calculation 
Method 
Test box volume 
Driver resonance in test box 
Driver piston diameter 
Driver magnet gap depth 
Driver voice -coil length 

5.00 ohms 

47.00 Hz 

43.20 ohms 

35.40 Hz at 14.70 ohms 

61.20 Hz at 14.70 ohms 

46.50 Hz 
1.10% 

Test Box 
7.00 liters 
90.80 Hz 
131.00 mm 
14.50 mm 
8.70 mm 

Table BIB -Woofer data calculated by 

Thiele -Small Parameters 
Free -air resonance 

(Fs = V F1 x F2) 
Total system Q (Qts) 
Total electrical Q (On) 
Total mechanical Q (Qms) 
Equivalent acoustic 

compliance (Vas) 
Piston area (Sd) 
D.c. resistance (Re) 
Volume displacement (Vd) 
Linear displacement (Xmax) 
Reference efficiency (Ref Eff) 
Efficiency bandwidth product 

Other Calculated Data 
Moving mass of diaphragm 

alone (Mmd) 
Moving mass of diaphragm 

and air load (Mms) 
Mass of air load on diaphragm 

(Mma) 
Compliance (Cms) 
BL product (BL) 
Sensitivity (SPL 1 w/1 m) 

46.50 Hz 
0.6132 
0.6934 
5.30 

CASD. 

22.64 liters 
0.0135 square meter 
5.00 ohms 
39.09 cc 
2.90 mm 
0.32% 
67.06 Hz 

11.89 grams 

13.16 grams 

1.27 grams 
0.00078 m/N 
5.26 Newtons/ampere 
86.99 dB 

INPUT 

INDUCTOR 
L1 

WOOFER 

l 

CAPACITOR 1 

INDUCTOR 
L2 

RESISTOR 

R1 TWEETER 

r 
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Automatic calculation 
of the Thiele -Small 
parameters was one of 
the first tasks for 

.which loudspeaker 
designers used their 
computers. 

, V 

Software of Note 
Computer Aided Speaker Design (CASD) 
General purpose Thiele -Small enclosure design; extensive 

driver library files; basic crossover tasks; miscellaneous 
speaker design utilities; includes "DATA" parameter cal- 
culation program. 

Company Address: Scientific Design Software, Attn: Ted 
Telesky, P.O. Box 3248, Chatsworth, Cal. 91313; (818) 
718-1201. 

Price: $199.95. 

Computer Aided Crossover Design (CAC()) 
Advanced crossover network design; driver impedance 

modelling; system response prediction; sophisticated 
electrical network analysis and optimization. 

Company Address: Same as above. 
Price: $349.95. 

Loudspeaker Enclosure Analysis Program (LEAP) 
Advanced enclosure design and analysis; handles multi - 

driver and multi -enclosure systems; modelling beyond 
Thiele -Small limitation; output includes phase, delay, im- 
pedance, etc. 

Company Address: CNS Electronics, Attn: Chris Strahm, 
P.O. Box 42389, Portland, Ore. 97242. 

Price: $199. 

Natura Response 
ESCAPE:Cancel 

m T 

, ...1 . 4 . . .... 
. 

-.-,4_.,,w-r^*..^.^' .?.7.;.''-'. 
-5? . .1 114 . . . 4 . . , . . . . , .., 

-10= ../4 1 4 « 
4 . . .... , 

-15., / ¡. 4 p. , , . 
. , 

i . . . . 

. . . . . e. . . . 

_20:.'.. 
, . 1 44 1 

25 
50 100 200 500 IK 2K 5K IOK 20K 20 

Hertz: 1 ".66 
dB: 6.61 

= Alt-H:HELP 

Brand: PDES 

Model: AUD101 

Date: td -Apr -1988 

Tine: 6:48:27 PH 

(C) SDS = 

Fig. 7- 
On-axis frequency 
response of the 
completed system, 
measured at 
1 meter. 

possible. This sends more energy to 
the woofer and less to the tweeter. 
There are two basic factors that restrict 
how high a woofer can be run. First is 
the question of directivity. All piston 
drivers begin to beam their output into 
a narrow angle as frequency in- 
creases. The larger the driver, the low- 
er the frequency at which this hap- 
pens, regardless of the individual fre- 
quency response of the driver. This 
places a limitation on how high we can 
take our 61/2 -inch woofer-about 4 
kHz, as an approximation. 

The second issue to consider is how 
high in frequency a particular woofer 
can maintain an ample and smooth 
sound output. The 16K65 Tonegen 
woofer starts a gradual roll -off above 2 
kHz, with a rapid roll -off above 3.5 kHz. 
This suggests opting for a crossover 
point of about 3 kHz, in line with direc- 
tivity considerations. Since all cross- 
overs necessitate a region where both 
woofer and tweeter are overlapping to 
some degree, the reduced woofer out- 
put above 2 kHz, but below our cross- 
over point, will provide a good transi- 
tion range and will help avoid a mid- 
range bump. Above the crossover 
point, our electrical filter will combine 
with the woofer's natural response to 
provide a very fast cutoff. Now we can 
select a tweeter and begin a theoreti- 
cal network design. Precise determina- 
tion of the final crossover characteris- 
tics will be left until we can measure 
and audition the complete system. 

Referring back to Table Ill, we can 
see that the DATA program estimated 
our woofer's sensitivity at just about 87 
dB/W/m. It is very difficult to balance 
driver levels exactly before building a 
test system, so it is wise to consider 
ways to adjust levels using the cross- 
over network. Since padding down the 
output of a tweeter to match a woofer's 
output is much more practical than the 
opposite approach, we should select a 
tweeter that has a sensitivity of at least 
89 dB, to be safe. The Tonegen 94C70 
is a good unit, and one that meets our 
frequency and sensitivity require- 
ments. (The response of this unit is 
shown in Fig. 5.) This 1 -inch dome 
tweeter will have no problem with a 3 - 
kHz crossover point. 

A first -order (6 dB/octave) filter will 
work well on the woofer because it has 
a rapid and well-behaved natural roll - 
off. For maximum power handling and 
the smoothest midrange, a second -or- 
der (12 dB/octave) filter will be used on 
the tweeter. (The network topology 
chosen is shown in Fig. 6.) A resistor is 
included in series with the tweeter, so 
that the tweeter's output level can be 
trimmed to exactly match that of the 
woofer. 
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Crossover network design is per- 
haps the most misunderstood aspect 
of amateur speaker construction. The 
complex impedance curves of loud- 
speaker drivers and the interaction be- 
tween electrical and acoustical re- 
sponses make cookbook crossover 
design a myth. Many hobbyists design 
circuits that assume drivers look like 
resistors or purchase prefab cross- 
overs based on the same assumption. 
If either of these approaches gets with- 
in two miles of the desired response, it 

is a rare accident indeed. Accurate 
design requires many hours of mea- 
surement, calculation, and refinement. 

A new offering from Scientific Design 
Software, the creators of CASD, is use- 
ful in reducing the amount of trial and 
error involved in network development. 
Called CACD (you can guess what 
for), the program processes detailed 
descriptions of actual impedances and 
responses, applying advanced mathe- 
matical optimization techniques to ad- 
just the values of a user -entered cir- 
cuit. The real power of CACD is that it 

can handle just about any kind of cir- 
cuit and driver accurately. There is no 
need to work with standard designs. 
Tables IV and V show examples of 
some of the kinds of data CACD pro- 
cesses as input and output, respec- 
tively. To illustrate the evolution of a 

simple crossover through four phases, 
from concept to final design, Table VI 

compares specific crossover compo- 
nent values: 

1) Derived from a "cookbook" ap- 
proach, 

2) Suggested by CACD, 
3) Refined by measuring electrical 

and acoustical responses, and then 
4) Exhibited in the ultimate version, 

refined by listening tests. 

The Solution 
Listening tests with a variety of pro- 

gram material revealed a slight excess 
of upper -midrange energy. This was 
manifest as a slight harshness on 
some recordings and particularly af- 
fected female vocals. This prompted a 
new round of detailed measurements, 
which indicated that perhaps the 
tweeter output was extended too low in 
frequency. Minor adjustments to the 
tweeter crossover point smoothed out 
the measured and perceived re- 
sponse. Overall balance between 
woofer and tweeter was judged to be 
subjectively correct. 

Figure 7 shows the measured re- 
sponse of the system at 1 meter, on - 
axis. Measurement data above 300 Hz 
was obtained in a listening room, using 
FFT impulse techniques. Data below 
300 Hz was achieved using a near - 
field method. The low -frequency re - 

Fil. C,rcu,t Graphs Ut,l,tl.. Model 

.,..IFllt.r'. Ideal Target' 

Table IV -Input data tor CACD program. 

16K65 
Parameter 94C70 16K65 (In Box) Scale 
Fs 1150.00 46.50 76.00 Hz 
R 7.00 5.65 5.63 Ohms 
Re 6.40 5.00 5.00 Ohms 
Zmax 22.60 45.00 28.90 Ohms 
Oms 5.30 5.62 
Oes 0.69 1.17 

Ots 0.61 0.97 
1 kHz 9.30 Ohms 
2 kHz 14.40 Ohms 
4 kHz 7.30 22.00 Ohms 
8 kHz 7.80 36.00 Ohms 
16 kHz 8.80 61.00 Ohms 
20 kHz 9.50 Ohms 

Table V -Output data horn CACD program. 

Computer -Aided Crossover Design 
Fil. C,rcuit Graphs Utilities Model 

2104111 PM 
CAP 

-, 

Topology 

Brand 1 TONEGEN 
Model : 16K65 

: 
LP 

BRANCH PART FROM TO 1 I OPT VALUE 

1 LI 1 2 V .6 mhy 
2 RI 2 3 N .5 ohm. 
3 RV 3 4 N 5.63 ohm. 

LVC1 4 5 N .64 hy 
5 LVC2 5 6 N .47 66, 
6 RVCI 6 O N 7.06 ohm. 
7 RR 6 O N 23.25 ohm. 
8 LA 6 O N 8.66 mhy 
9 CR 6 O N 506 uf 
1O O 

OUTPUT NODE ) 3 

Computer-Ald.0 Crossover Design 2:11,33 PM 
CAP 

Brand 1 TONEGEN 
Model , 161(65 

Fr.q Meg Fr.q i M.r, Fret: Meg Fret, Meg 

20 22.5 125 -1.2 B00 -1.5 5000 10.1 
25 18.4 150 -1.3 900 -1.1, 6000 13 

30 15.8 175 -.5 1000 -.5 7000 16.9 
35 13.1 200 .2 1250 -.5 8000 20.9 
40 10.6 250 1 -.2 1500 1 9000 25 
45 8.400 300 .8 1750 - 4 10000 29.2 
50 6.6 350 I 2000 -1 12500 32.4 
00 3.7 400 .7 2500 2.5 15000 35.9 
70 1.5 450 1.3 3000 .8 17500 39.6 
BO -.1 500 -.8 3500 0 20000 43.4 
90 -.B 600 -.9 4000 4.2 
100 -1.4 700 -1.2 4500 7.3 

.,..tESC o E itl 
I I I I I 

Table VI -Crossover network values. 

Method 
Cookbook 
CACD 
Refined oy meter 
Final by ear 

sponse shown should be representa- 
tive of placement on stands at least 1 

meter from the side and rear walls. 
Placement closer to room boundaries 
wou'd increase deep bass output. 

As is good practice with any new 
design, an impedance curve was run 
to assure that the system did not pre - 

L1 
0.41 mH 
0.53 mH 
0.60 mH 
0.60 mH 

C1 
3.3 uF 
2.9 uF 
2.5 uF 
2.2 uF 

L2 
0.86 mH 
0.57 mH 
0.60 mH 
0.60 mH 

R1 
4.2 ohms 
7.0 ohms 
8.0 ohms 

10.0 ohms 

sent an unduly difficult amplifier load. 
Average impedance ran well over 8 

ohms, with a minimum of 6 ohms at 
190 Hz ... a very easy load. 

In our next installment, we'll discuss 
the construction of our loudspeaker 
enclosure, concentrating on the gener- 
al issues involved. A 
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Shure microphone, clipped to 
shoulder belt, was used for 
hands -free telephone calls. 

IVAN BERG ER 

Audio outfits a luxury 

off -road vehicle with 

posh sound-and 

someone else, with 

car sound contests 

in mind, tops it. 

howpiece car stereo I 

installation projects 
tend to be in sports 
cars or luxury sedans. 
So when Range Rover 
suggested we might ,. 

wish to do a system 
for their $34,000, luxu- 
ry, four -wheel -drive 
product, we leaped at 
the chance. Our goal 

was to design a system that would mir- 
ror the car's own unique combination of 
posh and practicality. As we were com- 
pleting this project, we learned of a rath- 
er more elaborate installation in the 
same 4 x 4 vehicle; for details of that 
second system, see the accompanying i, 
sidebar ("Going for Gold"). 

When I first drove a Range Rover, 
over a decade ago, it struck me as the 
world's plushest truck. Over the years, 
it's gotten plusher and less truck -like, 
but it's still a workhorse, with a 3.5 -liter 
V-8 engine, full-time four-wheel drive, 
and plenty of cargo capacity. With the 
rear seats up and the removable cover 
shielding the trunk's contents from 
view, the trunk measures 36.2 cubic 
feet; removing the cover raises the to- 
tal further, as does folding down the 
rear seats. 

On the plush side, the Range Rover 
has some of the best car seats I've 
ever ridden in. They're power -adjust - 

This wedge-shaped Z -Box enclosure 
looks like factory stock but positions 
the new speaker for clearer response 
and better imaging. 

uI ^-,7, 

I ' 
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4 X 4 BY TWO 

r 

ti -, _ - Te 

The Range Rover lets you take 
shortcuts like this in style. 

able, with optional Connolly leather up- 
holstery, but their main virtue is their 
combination of firm cushioning and a 
superb shape. Cruising comfort is also 
promoted by a good suspension, fac- 
tory -standard air conditioning, four - 
speed automatic transmission, and a 
stereo system. 

The stock sound system's head unit 
has AM/FM tuning, auto -reverse tape 
with Dolby NR, and the usual, built-in, 
low -powered (4 x 6 watts per channel 
at 1% THD) amplifiers. The stock 
speakers are 41/2 -inch dual -cone driv- 
ers fairly high on the leading edges of 
the front doors, and 4 -inch rear speak- 
ers mounted in an enclosure just 
above the tailgate opening. The rear - 
window defroster grid doubles as the 
radio antenna. 

The Path to Better Sound 
We wanted to upgrade this system 

into one whose sound and imaging 
would satisfy the reasonable audio- 
phile, while taking care not to infringe 

The new rear speakers were mounted on the car's utility. This is, after all, not 
in the car's original enclosure. just a luxury sedan but a luxury work - 
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ing vehicle. At this point, Range Rover 
chimed in that they'd -like to consider 
the possibility of offering whatever 
sound system we came up with as an 
extra -cost option; we therefore added 
the requirement that our system be one 
that could easily be installed at the port 
of entry, as the original system now is. 
For the same reasons, we used a ra- 
dio/cassette head unit rather than a 
radio/CD unit, and looked for ways to 
add a CD player. We also sought a 
single source for the amplifiers and 
speakers. 

Some of the upgrade paths to follow 
from that original system were immedi- 
ately obvious. Because off -road vehi- 
cles are often used far from major ra- 
dio stations, we wanted to replace the 
head unit with one that had diversity 
FM reception, plus good AM perfor- 
mance for areas where FM isn't avail- 
able. We'd also have to supplement 
the window -grid antenna with a con- 
ventional whip, as a further aid to good 
reception. The stock speakers merited 
replacing, as such speakers almost al- 
ways do, and any good speakers that 

Bill Ashe 

'1.11 t 

11~ 

i 

4 ̀ ` º._' 

L 
v[, 

^ , (( " .e 

5 w V~, i 
. . . 

o 

t'r ^..... g- . . ysr...L..,. 

A -qr.: ' ° . 
o 

m o -,-.. s 

c _ 

. , 
1111 

o e :í. - _ ,' 



4 X 4 BY TWO 

To keep the sound 

from changing too 

drastically when 

faded from front 

to rear, we used 

the same speakers 

at both ends of 

the Range Rover. 

replaced them would probably need 
more amplifier power in order to do 
their best. We wanted to maintain the 
existing speaker positions, both to pre- 
serve the car's looks and to avoid call- 
ing thieves' attention to the fact that 
we'd installed anything special. Since 
those speaker sites did not allow much 
bass to be developed, we'd need to 
add subwoofers, too. 

The Range Rover, however, put 
some unconventional hurdles in the 
way of those conventional ideas. The 
dashboard radio slot is tilted, so that 
the head unit's faceplate faces up, 
rather than straight back. That meant 
we needed a head unit that could suc- 
cessfully eject tapes upward. Also, 
space behind the dash is limited. 

Finding a spot to put the amplifiers 
and subwoofer system was a problem, 
too. Because Range Rovers haul bulky 
cargo fairly often, their parcel shelves 
are light and thin, for easy removal and 
replacement. Reinforcing the shelf 
enough to hold subwoofers would 
compromise the vehicle's utility, so we 
ruled the shelf out as a woofer location. 
There was no space to put subwoofers 
under the seats. There was precious 
little room below the folding rear seats, 
too, which give access from the interior 

to the trunk (handy in mud or deep 
water) and allow long loads to be car- 
ried. Conventional subwoofer boxes, 
which are normally bolted just behind 
the rear seats, would limit this access 
and load capacity 

Lastly, we felt that Range Rover cus- 
tomers would be more likely than most 
to want cellular telephones, which 
meant we had to find room for one of 
those, too. 

Speakers, Amps, and Crossover 
We used a/d/s/ speakers and ampli- 

fiers, since they were of suitable quality 
and likely to fit into the spaces avail- 
able. That also gave us the chance to 
use the valuable expertise of John 
Bishop, Vice President of the automo- 
tive division at a/d/s/, who oversaw in- 
stallers Bob Hazelwood and Steve Ra- 
vinski of the a/d/s/ Design and Installa- 
tion Center. 

We warted to use the same speak- 
ers at both ends of the car, to keep the 
sound from changing drastically when 
it was faded from front to back. In a 

sedan, such changes are hard to avoid 
even when the speakers are the same, 
because tie front speakers usually fire 
directly at the listeners while the rear 
speakers bounce up off the window 
glass. In the Rover, where the rear 
speakers are mounted high, we had a 
better chance of getting similar sound 
from both sets of speakers. However, 
space limitations in the front entailed 
our using fairly small loudspeakers; we 
selected he a/d/s/ 200i plates, with 4 - 

inch cone woofers and 1 -inch dome 
tweeters. 

For better imaging and clearer high - 
frequency response, we wanted to 
mount the front speakers higher in the 
doors. John Bishop therefore had 
Classic Research (see sidebar) make 
small, wedge-shaped surface -mount 
enclosures, which not only kept the 
speakers from interfering with the win- 
dow and door mechanisms, but also 
angled each speaker at the listener in 
the opposite front seat. The rear 
speakers were mounted in Range 
Rover's original overhead enclosure. 
These loudspeakers have a rated fre- 
quency response of 150 Hz to 20 kHz, 
±3 dB. 

Low bass was handled by the sub - 
woofers, two pair of aid/s/ S6.2 6 -inch 
drivers, which are rated to cover the 

The crossover is recessed deeply into 
the side of the subwoofer cabinet to 
leave room for the amplifier. 
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The subwoofer cabinet (A), nestling in 
the trunk, also held the amplifier and 
the crossover (mounted behind the 
amp). The black box at the right 
is the cellular -phone transceiver. 
A carpet over the subwoofer cabinet 
(C) protects the contents from cargo 
shifts and prying eyes-and may 
even help the sound a little. 
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Diagram of our finished audio system. 
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The Clarion Audia 2000E head unit 
was an easy substitute for the original 
Clarion. To its left are the subwoofer 
level control (just above the lighter) 
and part of the Nokia-Mobira 
telephone handset. 

,` 

The sound system cabinet (at right of 
trunk) infringes on trunk space less 
than the factory -supplied panel that 
covers the spare tire (left). 

FOUR S6.2 
SUB WOOFERS IN 
CUSTOM ENCLOSURE 

The subwoofer's 

enclosure had to 

be custom-built 

to tuck neatly 

into one side of 

the trunk, thus 

leaving the car's 

loadbed clear. 

range from 30 to 85 Hz, ±3 dB. They 
were mounted in a 0.7 -cubic -foot en- 
closure, which was custom-made to fit 
into the right side of the trunk, between 
the wheel well and tailgate. Recesses 
were built into the wall on the trunk side 
of the enclosure, to hold the amplifier 
and crossover. (Similar bass could be 
obtained at less cost by substituting 
the a/d/s/ SB7 subwoofer, which uses 
two 71/2 -inch drivers in a factory -built 
enclosure, and sells for $400. This 
woofer system would not tuck neatly 
out of the way like our custom one, but 
can be easily removed from its mount- 
ing brackets when the space it occu- 
pies is needed for cargo.) 

The amplifier was the a/d/s/ PH12, a 
six -channel model rated to deliver 20 
watts per channel into 4 ohms. This 
was plenty for the 200i satellite speak- 
ers, especially as they were not han- 
dling any deep bass. The subwoofers 
actually received 35 watts per pair, or 
70 watts total, because each pair was 
hooked up in parallel, making a 2 -ohm 
load. 

For a crossover, we used the aid/s/ 
642Csi. This is one of the few aftermar- 
ket crossovers I know of which sums 
the bass output from the front and rear 
channels to keep bass constant, re- 
gardless of fader position. It also can 
be used with an external subwoofer 
level control (the a/d/s/ AC500), which 
we mounted in the dashboard near the 
head unit. The desired effect was to 
roll the subwoofers off above 85 Hz 
and roll the satellites off below 170 Hz. 
Such staggered crossover frequencies 
are commonly used in cars, most of 
which have strong acoustical reso- 
nances in the frequency range where 
you'd expect the gap between the 
speakers' response ranges to be audi- 
ble. Because the smallish enclosure 
volume had a fairly high system reso- 
nance, the crossover low-pass filter 
was actually set at 63 Hz; the net effect 
of this roll -off and the woofer's re- 
sponse hump gave us the 85 -Hz roll - 
off we wanted. 

The main transceiver section of the 
cellular phone, a Nokia-Mobira 412 
(which was installed by 800 Cellular, 
here in New York), was mounted to the 
rear of the woofer cabinet, where it can 
easily be removed for portable use. 
The woofer cabinet and the attached 
phone transceiver then were covered 
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What we wanted from our Range 
Rover system was a combination of 
good sound, cost-effectiveness, and 
practicality. Todd Kane of Beverly 
Hills had a simpler goal for the sound 
system to be installed in his Range 
Rover: He wanted to win auto sound 
contests. 

It's too soon to tell how well he'll do, 
since moving to another state de- 
layed Mr. Kane's quest (he'll be en- 
tering his first Car Audio National 
contest as we go to press). But the 
system that Classic Research and 
Engineering, of Tucson, set up for 
him looks like a winner. 

From inside the passenger com- 
partment, Classic's system looks 
much the same as ours did. Their 
head unit (actually the control head 
for Alpine's 5950 CD changer), like 
ours, is mounted in the dashboard's 
radio slot. The front satellite speakers 
are also a/d/s/ 200i plates, mounted 
in the same Classic Z -Box enclosures 
as a/d/s/ used for our system. The 
rear satellites, also 200i plates, ap- 
pear at first to be mounted in the 
factory stock positions, as ours were. 
A closer look, however, reveals that 
they're mounted in other Z -Box enclo- 
sures, which tilt them up and toe 
them in a bit, for better imaging. 

Look closer, and you'll notice addi- 
tional differences between their sys- 
tem and ours. For example, Classic's 
system adds a center -channel 
speaker, another 200i, mounted in 
the top front center of the dash; the 
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Woofer enclosure and grilles. 
Relays at left rear of enclosure 
switch power to system 
components. 
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Front speakers, including a/d/s/ 
S7 woofer in kick panel below 
dash and 200i system in Z -Box 
enclosure on door. 
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With the parcel shelf in place, the 
system enclosure cramps the trunk 
space. 

Subwoofer enclosure and left side 
cabinet. Note crossovers, fan, and 
S7 woofer set into cabinet top, and 
Alpine 5950 changer and a/d/sl 
PQ20 amp on shelf. 

Rear speakers in original locations, 
but re -aimed by 2 -Box enclosures. 
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air 
Carpeting protects and conceals 
all components except 
the CD changer. 
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Cabinet on the right side of 
the trunk holds the remaining 
amplifiers and crossovers, plus 
another S7 woofer and cooling fan. 
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amplifier driving it is bridged and is 
fed the summed left and right chan- 
nels. Two a/d/s/ S7 drivers in Z -Box 
enclosures are mounted in the kick 
panels by the driver's and front pas- 
senger's feet, and two more are 
mounted on the rear subpanels 
which flank the removable parcel 
shelf. In an ordinary system, these 
drivers (whose rated response is 30 
to 85 Hz, ±3 dB) would probably be 
called subwoofers; here, they're 
called mid -bass drivers. 

The reason for that change of no- 
menclature becomes obvious once 
you look in the trunk. The trunk's orig- 
inal floor level has been raised about 
a foot, to accommodate a 4.1 -cubic - 
foot enclosure holding four a/d/s/ S10 
10 -inch woofers, whose -3 dB point 
is rated at 20 Hz. Flanking this mam- 
moth woofer system are two cabi- 
nets. The one on the left side of the 
car holds one S7 speaker, two of the 
four crossovers, the CD changer 
(near the tailgate, for easy access), 
and one of the system's three a/d/s/ 
P020 amplifiers. The one on the right 
holds the other two crossovers, three 
amps, and the remaining S7. Twelve - 
volt fans force cooling air into each 
cabinet. 

As the two rear views show, all this 
does take a big bite out of the trunk 
when the parcel shelf is in place, but 
there's still plenty of room when the 
shelf is removed. There'd be even 
less room if the spare tire, jack, and 
tools had remained in the trunk, but 
Classic Research built a bracket to 
mount the spare outside the tailgate, 
and found ways to store the jack and 
tools under the hood. 

That was just the first of several 
under -hood changes. A second bat- 
tery was added to power this 1,290 - 
watt audio system-and to make 
room for that, the power -steering res- 
ervoir had to be moved, and the air - 
cleaner snorkel shortened. Stone 
guards also had to be installed inside 
the front wheel wells, to protect the 
backs of the Z -Box enclosures in the 
kick panels. 

From a sonic standpoint, this sys- 
tem should do the job. But will it win 
contests? Time will tell. And if Mr. 
Kane will keep us posted, we'll let 
you know, too. I.B. 

DUAL -A 
BALANCEMP R 

642CSi 

2001 
CENTER 
CHANNEL 

II IIIf1P 
ALPINE 595C 
CD CHANGER 

Ax2 

Diagram of Todd Kane's finished 
audio system. 

SYSTEM CONTENTS 

Ax2 

AX2 

PO10 

PD1G 

2-90X /200 
FRCNT 
SATELLITES 

Á...+- r-.1 \ 2-BOX/200i 
'REAR 

P020 

P020 

P020 

i 

SATELLITES 

FOUR $7 
MID- BASS 
DRIVERS 

FOUR S10 
SUBWOOFERS 

Source 
Alpine 5950 CD changer $ 1,500.00 

Electronics 
aid/s/ PS5 amplifier (40 watts x 2 or 90 watts x 1) 280.00 
a/d/s/ PQ10 amplifier (40 watts x 4; two units) 
a/d/s/ PQ20 amplifier (80 watts x 4 or 200 watts x 2; 

three units) 

1,020.00 

2,310.00 
a/d/s/ 642CSi crossover 230.00 
a/d/s/ AX2 crossover (three) 390.00 

Speakers 
a/d/s/ 200i panel -mount two-way satellites (five) 650.00 
a/d/s/ S7 woofers (four) 440.00 
a/d/s/ S10 subwoofers (four) 880 00 

Enclosures 
Z -Box RRF2 front satellite enclosures (one pair) 560.00 
Z -Box RRR2 rear satellite enclosures (one pair) 560.00 
Z -Box RRKSW front woofer enclosures (one pair) 500.00 

Miscellaneous Parts 
Cooling fan, dual batteries, fans, lumber, etc 461.62 
New carrier for spare tire 385.00 
Equipment Subtotal $10,166.62 

Labor (Design and Construction, 168 hours) 5,880.00 

Grand Total $16,046.62 
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with a Range Rover carpet, so they 
would blend unobtrusively into the 
trunk's interior and would be protected 
against accidental damage from loose 
cargo. To my surprise, the amplifier did 
not overheat with this carpet cover on, 
even in warm weather. In really hot 
weather, however, it might be wiser to 
roll the carpet up and off the units. 
Covering subwoofers with a rug does 
not muffle them, since their low fre- 
quencies pass through it readily. If 

anything, this covering may improve 
subwoofer performance a wee bit, by 
acoustically filtering out higher har- 
monics of the bass that could call at- 
tention to the woofers' location. 

To install the subwoofer cabinet, 
we'd had to move the jack and tools to 
the opposite side of the trunk, and 
mount them inside the hollow hub of 
the spare tire. The stock Range Rover 
trim panel hid all this. 

Up -Front Matters 
One of the reasons we'd decided to 

use a head unit with diversity tuning 
was that, at the time, we were testing 
two such head units-the Blaupunkt 
Berlin and Clarion Audio 2000E, re- 
viewed in the May 1988 issue-and 
were impressed by their performance. 
The Range Rover's in -dash space limi- 
tations ruled out the Blaupunkt, which 
occupies two DIN -size chassis. Luck- 
ily, the Clarion did fit, and had no trou- 
ble with tape ejection. We know of no 
radio/CD head units with diversity tun- 
ing, but if we had chosen a CD -based 
head unit, it would probably have been 
one of the new Kenwood models that 
are specifically designed for angled as 
well as level mounting. 

There's no room for a separate CD 
player in the dash, so we had to find 
another spot to put it. Luckily, the hol- 
low center armrest console, which 
serves as the Range Rover's glove 
compartment, was wide enough to 
hold a small portable CD player; un- 
luckily, putting a player there elimi- 
nates the glove compartment, though 
the player and its mount are easily re- 
movable (all connections are plug -ins) 
and there are still map pockets in both 
front doors. 

We initially picked Sony's D-160 por- 
table player, which comes with a pow- 
er adaptor and shockmount for car 
use, and which has oversized controls 

Bird's-eye view of the 
system, with CD player 
at the bottom and head ti 
unit, subwoofer level 
control, and cellular 
phone at the top. (The 
CD fader control was 
installed later.) 

The The dash wouldn't 

hold the tape and 

CD players, so we 

put the CD into 

the Range Rover's 

center -armrest 

glove compartment. 
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The The shockmount for the Sony D-160 
CD player was installed in the center 
glove-compartment/armrest console, 
and wires run to it. The black switch 
inside the compartment (lower left) 
selects which signal, CD or head -unit, 
will go to the amps; the black knob 
on the front of the console (upper left) 
is the fader for the CD player. 
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We only used one 

amp, a six -channel 

model that pumped 

150 watts into the 

four subwoofers 

and four satellites 

we installed. 
and good night illumination. Power and 
audio leads were run into the glove 
compartment. A switch was mounted 
there with the player, to turn on the CD 
power and select either the head -unit 
or CD -player signal to be fed to the 
amplifier. 

We'd hoped to run the CD player's 
signal into the CD/AUX input on the 
Clarion, so the same volume and other 
controls could be used with all sound 
sources. However, the player's output 
level was far too high for the Clarion's 
input, and padding the level down 
gave us noise problems. 

Analyzing the situation, we realized 
that the sound from the CD was good 
enough to obviate the need for tone 
controls, and that the cross -firing front 
speakers controlled imaging well 
enough so that we did not need a bal- 
ance control either. What we did need 
was a front/rear fader for CD play, so 
we added one to the front of the arm- 
rest console. 

Because Range Rovers do go into 
brush, we had briefly considered using 
another snag -free window -grid anten- 
na in the front to allow for diversity 
tuning; such an antenna is supplied 
with the Clarion Audia 2000E. How- 
ever, units like this provide only medio- 
cre reception, on both AM and FM, so 
we stayed with our original idea of 
adding a regular mast. A Hirschmann 
Auta 6000 EL power antenna was 
therefore mounted in one front fender 
and connected to one of the Clarion's 
antenna inputs; the other input was 
connected to the car's original rear - 

window antenna. Normally, the anten- 
na goes up whenever the head unit is 
on, but a switch on the console new 
the gear -selector lever allows it to be 
lowered when the car is moving 
through brush. Another Hirschmann 
antenna system was mounted on the 
roof for use with the cellular phone. 
Because of our off -road requirements, 
we used Hirschmann's Moba 1119.02 
base, with two interchangeable masts: 
Normally, we'd use the 133/4 -inch 
Moba 3128 collinear mast, with 5 dB of 
gain, but when going through over- 
hanging brush, we could substitute the 
21/2 -inch Moba 3127. 

The telephone's handset was mount- 
ed on the driver's side of the center 
shift console, for convenience. For 
easier hands -free phoning, and to get 
rid of the barrel -like sound that callers 
hear when the microphone is far from 
the person speaking, we added 

Shure's 800HF ClearVoice mike. This is 
a supercardioid unit which attaches to 
the driver's shoulder belt. 

Did It Work? 
This was hardly a cheap system (see 

Table I), but we felt that its price was 
not unreasonable in a vehicle this ex- 
pensive, and that its quality was a 

good match for the car's. Acoustical 
measurements made in the a/d/s/ De- 
sign and Installation Center (Fig. 1) 
show the response of the amplifiers 
and speakers to be quite reasonably 
flat from 25 Hz to 16 kHz, with substan- 
tial response still on tap in the 20 -kHz 
band. I had originally asked a/d/s/ to 
prepare one of their custom equaliza- 
tion systems for this car, and I as- 
sumed from these test results that they 
had done so. As it happened, they had 
not-"No need," said Bishop, and I 

had to agree. 

TABLE I -SYSTEM CONTENTS 
Sources 
Clarion Audia 2000E AM/FM/cassette head unit $ 699.95 
Sony D-160 CD player with shockmount, 120- and 12-V 

power supplies, patch cord, and cassette adaptor 259.95 

Electronics 
a/d/s/ PH12, 120 -watt six -channel amplifier 330.00 
a/d/s/ 642CSi crossover 230.00 
a/d/s/ AC500 remote sub -bass level control for 642CSi 70.00 

Speakers 
a/d/s/ 200i panel -mount two-way satellites (two pairs) 520.00 
a/d/s/ S6.2 subwoofers (two pairs) 320.00 

Enclosures 
a/d/s/ custom four-subwoofer enclosure 380.00 
Z -Box RRF2 front satellite enclosures (one pair) 560.00 

Antenna 
Hirschmann Auta 6000 EL motorized AM/FM antenna 249.95 
Equipment Subtotal $3,619.85 

Labor (Design and Construction, 21 hours) 840.00 
Installed Audio System Subtotal $4,459.85 

Telephone System 
Nokia-Mobira 412 car/portable cellular phone 1,895.00 
Hirschmann Moba antenna system with two mast stubs 94.85 
Shure 800HF ClearVoice microphone 134.75 
Labor 300.00 
Telephone Subtotal $2,424.60 

Grand Total $6,884.45 
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Using CD as a source, what we 
heard was just about what the mea- 
surements showed; with tape, results 
were less exceptional, probably indi- 
cating high -frequency losses in our 
head unit. The sound was a little bit 
woody and distant when using only the 
rear speakers, but it was fine when 
using the front speakers alone or with 
the rear ones. Imaging was mixed, with 
good left -to -right positioning of instru- 
ments, but there was very little appar- 
ent front -to -back depth. Stereo ambi- 
ence (which I find more important, in a 

car) was excellent. 
So much for the posh-but what 

about the practicality? The Clarion's 
position in the dash was a bit of a 
reach, but not the worst factory radio - 
slot position I've encountered. Its ergo- 
nomics were pretty good, too. 

I wish I could say the same about the 
ergonomics of using the CD player as 
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we installed it. To play a CD, you must 
leave the armrest open, since closing it 

usually jars the player's laser off-track 
(normal road bumps don't) and would 
make the track -select and volume con- 
trols inaccessible. Even with the arm- 
rest open, the volume and track -select 
controls are hard to use, and the track 
numbers a e hard to read-always up- 
side-down, from the driver's view- 
point-and very hard to read at all, in 

daylight. I learned as I was writing this 
that Sony offers a $29.95 wired remote 
control for the D-160 and several other 
Sony portables, which would have sim- 
plified most of these control prob- 
lems-though I'd still have had to open 
the armrest to change the CD's vol- 
ume. We did know about Sony's op- 
tional, $34.95 gooseneck mount, on 
which we could have mounted the 
D-160 anywhere we pleased, had we 
not wanteo to keep the player out of 
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Fig. 1-The frequency 
response of the CD 
player, measured at 
the driver's ear, was 
reasonably fiat with 
the fader set to its 
mid -position (A), all 
the way to the car's 
front (B), and all the 
way to the rear (C). 
The test system used 
a third -octave 
analyzer and pink 
noise from a Compact 
Disc. Subwoofer level 
control was set at 
mid -position; the 
low -frequency rise 
shown is deliberate, 
to keep road noise 
from masking bass. 
In each graph, the 
first vertical column 
at the left shows the 
A -weighted overall 
level (also shown 
numerically at top of 
each graph); second 
vertical column is 
unweighted. 

A cover of carpet 

protects the amp 

from loose cargo 

while concealing 

it from view and 

discouraging the 

light-fingered. 

sight. Also, with a smaller portable CD 
player, the controls might have been 
more accessible-and Sony's other 
portables, at least, have clearer dis- 
plays than the D-160. In addition, I 

found it a tremendous nuisance having 
to shift mental gears about control lo- 
cations when I changed sound 
sources-I kept reaching for the Clari- 
on in the dash when I wanted to 
change CD volume. 

There was no way to avoid infringing 
a bit on the utility of the Range Rover 
itself. The basic sound system narrows 
the trunk, and the CD player wipes out 
the glove compartment. The player, 
however, can be removed (or omitted 
altogether), and it's still possible to ex- 
pand the trunk by removing the parcel 
shelf and/or folding down the rear 
seats. 

For city -dwellers (a surprising num- 
ber of whom own Range Rovers), prac- 
ticality also includes a discreetly un- 
derstated look that won't attract 
thieves. The satellite speakers and 
head unit are in plain sight, but the 
satellite enclosures are color -matched 
to the car's interior, so only the prac- 
ticed eye would realize that they and 
the head unit weren't just humdrum 
factory stock. The rear speakers, being 
in an unusual location, might escape 
notice altogether. The CD player, amp, 
and subwoofer system are invisible. 
The cellular antenna gives away the 
presence of a phone, but the phone 
handset is easily removable, and the 
transceiver section can be taken out 
(and used) at will. ál 
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EQUIPMENT PROFILE 

Manufacturer's Specifications 
Analog Inputs and Outputs: 2.5 V 

rms maximum. 
Analog Output Gain: 0, +0.5 dB. 
Digital Input and Output Levels: 

0.5 V peak -to -peak. 
Sampling Frequencies: 32, 44.1, 

and 48 kHz, with automatic selec- 
tion. 

Video Input and Output Levels: 
1 V peak -to -peak. 

A/D Converter: 16 -bit linear quanti- 
zation with 48 -kHz sampling fre- 
quency, independent stereo chan- 
nels, and internal dither circuitry. 

D/A Converter: 18 -bit (Main) and 16 - 
bit (Effect) quantization. 

Processing Programs: 35 preset 
and 20 user -set. 

Harmonic Distortion: 0.002% on 
Main outputs and 0.005% on Effect 
outputs with analog input; 0.003% 
on Main outputs and 0.005% on Ef- 
fect outputs with digital input. 

Frequency Response: 10 Hz to 
100 kHz for Main and 20 Hz to 20 
kHz for Effect with analog input; 20 
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Hz to 20 kHz, ± 0.5 dB, for both with 
digital input. 

S/N Ratio: 110 dBA Main and 94 dBA 
Effect with analog input; 110 dBA 
Main and 105 dBA Effect with digital 
input. 

Channel Separation: 80 dB at 1 

kHz with analog input, 90 dB with 
digital input. 

Power Requirements: 120 V a.c., 
60 Hz. 

Power Consumption: 45 watts. 
A.c. Outlet (Switched): 300 watts 

maximum. 
Dimensions: 17'/8 in. W x 33/4 in. H 

x 137/8 in. D (43. 5 cm x 9.55 cm x 
35.2 cm). 

Weight: 21.1 lbs. (9.6 kg). 
Price: $1,899. 
Company Address: 6660 Orange- 

thorpe Ave., Buena Park, Cal. 
90620. 

For literature, circle No. 90 

-"' 
3w» 
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When Yamaha introduced the DSP-1 digital sound field 
processor, I was among many that marveled (June 1987) at 
what it accomplished for the listening experience. Because 
of the great sophistication of that unit, I forecast (to myself) 
that the next unit would be less complex at a lower price. 
The DSP-3000, however, is more sophisticated in a number 
of respects, and the price is roughly twice as high. 

Let's take a look at the features with attention to the 
changes made. The new Yamaha processor offers 20 
sound fields with a total of 35 variations. There are 17 new 
environments, including concert halls sampled in several 
countries. There also are two new presence modes and a 
new surround program. There are four new movie -theater 
modes which simulate the effects of commercial movie 
theaters. The self -descriptive program names are "Adven- 
ture," "Classic," "Musical," and "Standard." 

The master volume control changes output level on all 
channels simultaneously with the use of the remote control 
or a rocker -type switch on the front panel. (The DSP-1 
require.s external means such as the Yamaha MVS-1 for 
such control.) An internal pink -noise generator can be 
switched on for setting system balances. This s a great 
convenience when setting up, and it is always available if a 

recheck is needed. 
There is a video input/output loop to superimpose pro- 

gram parameters and other function readouts on the screen 
of a TV monitor. There are menu for this program to set the 
preferred type and time -duration of display and one of the 
nine background colors. If video is fed in, the background 
color disappears, and the display is superimposed in white. 
The DSP-3000 can select among two analog and a direct 
digital input. The digital input allows direct effect processing 
of CD or DAT signals and eliminates one stage of analog -to 
digital conversion. There are also the obligatory tape re- 
corder input/output connections and monitor switch. 

Yamaha's proprietary Hi -bit, floating 18 -bit approach com- 
bines with a dual -converter configuration for improved sig- 
nal-to-noise ratio and dynamic range, and lower distortion 
when the direct digital input is used. The digital processing 
of the DSP-3000 uses four -times oversampling digital filters 
for improved time -base resolution, phase coherence, and 
transient response. The four effects channels and the two 
main channels use one filter each. The main -channel filters 
are activated only when the digital input is used. 

The new processor has a front -panel program -stepping 
switch which provides some convenience. The remote con- 
trol selects any basic program directly and allows making 
the great majority of possible changes from the listening 
position. The DSP-3000 contains stored acoustic data 
based on a number of different performance environments. 
An original Yamaha VLSI (Very Large Scale Integrated) 
circuit chip, operating in real time, calculates dozens of 
discrete early reflections based upon this data. Each of the 
Yamaha YM-3818 VLSI chips used in the DSP-3000 incor- 
porates a high-speed multiplier and an adder and subtract - 
or. These enable the DSP-3000 to produce up to 88 discrete 
reflections, 22 for each of the four effect channels. Figure 1 

is a block diagram of the processor. 
The digitally processed delays create time lags between 

the sound arrivals from the main speakers and the arrivals 
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Fig. 1-Block diagram. 
Note that all surround 
processing takes place in 
the digital domain. 
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from the effect speakers. These delays, in the relatively 
small listening room, are the same as those between the 
direct sound and the reflections from the walls in a concert 
hall or other venue. The generated sound field removes the 
boundaries of the home listening room, as it were, and 
replaces them with the characteristics of the performance 
hall. The processor offers a wide variety of possible fields by 
providing control over many of the parameters involved in 
the synthesis. It is easy to vary such things as "liveness," 
initial time delay, and reverberation level over wide ranges 
for the most satisfying home listening experience. 

Control Layout 
The push on/off "Power" switch is at the lower left of the 

front panel. Above it is a display panel that extends from the 
left end almost to the middle. At the left of this display is the 
receptor for the remote control. To the right of that are the 
red -LED "Mute" indicators for "Main" (top) and "Effect" 
(bottom). The LEDs are not large, but the mute status can 
be seen at least 25 feet away. The separation between them 
prevents confusion as to which function is muted. Just to the 
right of the LEDs are the yellow annunciators for "Preset" 
(top) and "User Prog" (bottom). They are not easily read at a 

distance, but relative position shows which function is being 
used. 

Further to the right is the bright, yellow -LED program - 
number display. The numbers are large enough to be read 
over any normal listening -room distance. They immediately 
dispel any doubt about which program is in use. Last in the 
display panel is the large, 2 -line by 16 -character LCD dis- 
play. Its alphanumeric characters are gray on a white back- 
ground and are quite easy to read at normal distances. The 
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Four -times oversampling 
digital filters are used for 
better phase coherence, 
time -base resolution, and 
transient response. 

default mode shows the program name on the top line and 
the first changeable parameter below. Pushing buttons on 
the remote control causes this display to report, at least 
momentarily, what has happened. I will give more detail on 
this very useful feature later on. 

Just to the right of the display panel are the "Input Selec- 
tor" switches (from left to right, "Digital/1, 2, 1") and the 
"Master Volume" rocker. There are bright yellow LEDs 
above the left end of each Input Selector. Pushing any of 
these switches gets a 2- to 3-S display of the selection 
made. Push "Digital/1" without an actual digital signal, and 
the LCD display shows that the DSP-3000 has automatically 
switched to analog input 1, instead. (It makes this decision 
even if the analog 2 input was in use before.) This is a very 
minor perturbation, in my view, considering the advantage 
of the automatic decision. 

The volume rocker has "Down" printed above its left end 
and "Up" above its right. With a push on either end, "Vol- 
ume Level" is displayed with a row of up to 28 small, vertical 
bars on the second display line. (No bars are shown at the 
zero -volume setting.) The user needs to keep in mind that 
this horizontal bar graph shows the setting of the six -gang, 
motor -driven volume control: It does not show the actual 
signal level within the unit. I really like being able to control 
all output levels at the same time, and the status display 
makes this feature even more convenient. 

Below the Input Selector switches are the "Tape Monitor" 
switch and the down/up "Program" rocker. A red LED indi- 
cates "On" for the monitor switch. Changing the switch 
position results in a momentary status display each time. 
Holding in the Program rocker steps the programs up or 
down at about three per second. Going below "1" of the 
"Preset" programs calls up "20" of "User Prog"; going 
above "20" of "Preset" calls up "1" of "User Prog." (Some 
presets, as we'll see later, have multiple modes, making a 
total of 35 preset programs.) All of the above button switch- 
es and rockers have good tactile and audible clues with 
actuation, although the monitor switch has a soft sound. 

The back panel has 24 gold-plated phono-jack input/ 
output connections. From the left, there are stereo (L/R) 
pairs for "Analog Input" (two sets for "1" and one set for 
"2"), "Tape" ("Tape PB" and "Rec Out"), "Main," and "Pro- 
cessing" ("Front" and "Rear") outputs. The two sets for 
Analog Input 1 allow looping the signal through to other 
equipment. Above the Main output jacks is a "Main Level" 
slide switch with "0 dB" and "-10 dB" positions; this can 
be an aid in getting the desired system balance. (I have 
been using the - 10 dB setting most of the time with the 
original DSP-1, which I use as a reference system.) 

A "Front Mix" slide switch above the "Front" jacks selects 
"4 ch" or "6 ch" to match the system configuration. The 
normal system has four separate effect channels, in addition 
to the two main channels. When the system will have just 
two effect speakers, "4 ch" is used to get a mixing of effects 
into the main stereo speakers. In this fashion, a good part of 
the created sound field is maintained even with the compro- 
mise. 

In the center of the back panel, from left to right, are four 
"Output/Mono" jacks ("Front," "Right," "Left," and "Rear") 
for reinforcing the lower frequencies. Each output has a 

level control and a low-pass filter with slide -switch settings 
of "80," "150," and "5k" Hz. The pot knobs are very small, 
but knurling makes them easy to turn. As Fig. 1 will show, 
appropriate effect channel outputs are summed to feed 
each of the mono outputs: Front Left and Rear Left feeding 
Left, for example. Front, however, is also fed from the left 
and right main channels, as well as from Front Left and Front 
Right effect channels. 

To the right are the "Digital" "In" and "Thru/Out" jacks. 
This configuration allows sending the digital signal from a 
CD or DAT player to other equipment, as well as to the DSP- 
3000. (The processor's power does have to be on for feed- 
ing through.) "Video" "In" and "Out" jacks allow similar 
looping through, but in this case, power does not have to be 
on. There is superimpose circuitry under the unit's control 
for TV -monitor display of programs and any other material 
that would appear on the front -panel LCD display. The back 
panel also has a switched a.c. outlet which will handle up to 
300 watts; this is quite high, and much better than on many 
other units. 

I removed the heavy top cover to get a look at the internal 
construction and found that two side -by -side sheet -metal 
covers remained. I took off the one that covered the power 
supply and the majority of the circuitry-mostly digital. The 
three Yamaha YM-3818s are quite apparent from their large 
size and grouping on the excellent p.c. board. The layout is 
very neat and clean, and parts and functions are well 
labelled. The transformer was hot to the touch-but not to 
the point of being painful-after hours of operation. It is well 
encased in a heavy cover, and I did not notice any ventila- 
tion paths. I could see why the transformer would be on the 
warm side, but I could also appreciate that the construction 
would minimize any coupling and radiation problems. A 
sheet -metal cover/shield enclosed the analog circuitry, and 
I did not remove it. The chassis construction was very rigid, 
even with the top covers removed. 

Remote Control and Programs 
Operating the Yamaha DSP-3000 is best understood by 

discussing the remote control, the sound -field programs, 
and other functions. The remote control is not heavy but it is 
larger than most. The wide power on/off button is the first 
one at the emitter/transmitting end of the control; a white -on - 
red label next to it catches the eye. Next is a row of three 
"Input" selector buttons, and then a row of three more 
buttons: "Memo" (labelled in red) is used for enabling the 
system to put user -generated parameter values into one of 
the user -program positions. To the right, "Preset" and 
"User" (in white) select the class of program. Pushing either 
button always gets the program that was last used under 
that category. 

The next four rows, with five buttons each, select pro- 
grams identified by name and number. Each button has a 
white number on its face, and above each button or group 
of buttons is the designation in gold lettering. The first row of 
five buttons are all designated "Concert Hall": "1" gets "Hall 
A (or B) in Europe"; "2," "Hall C (or D) in Europe"; "3," "Hall 
E (or F) in Europe"; "4," "Hall G (or H) in U.S.A.," and "5," 
"Live Concert A (or B)." The first listing, in each case, is the 
default choice; the Parameter decrease or increase button 
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(discussed below) is used to get the second choice for 
these or other programs. 

Buttons "6" to "10" are in the second row: "6" selects 
"Opera," with "Balcony" and "Mezzanine" choices; "7," 
"Cathedral "; "8," "Church," and "9" and "10" select "Jazz 
Club" "1" and "2," respectively. Jazz Club 1 offers "Village 
Vanguard" and "Village Gate," based on acoustical data 
from those two New York City clubs. Jazz Club 2 has 
"Cellar Club" ("small and cozy") and "Cabaret" ("fuller, 
richer sound"). 

The third row ("11" to "15") selects "Chamber," for cham- 
ber music, and "Rock Cnct," which provides "The Roxy 
Theatre" of Los Angeles and "Arena." Next is "Disco," with 
"New York" and "Tokyo" based on locations in those cities. 
"Pavilion" is for recreating the sound field of a multi -purpose 
enclosed pavilion, and "Stadium" selects the sound fields of 
"Anaheim Stadium" and "Bowl." 

The fourth and last row of program buttons ("16" to "20") 
includes: "Presence A (or B)" for a close-up effect; "Sur- 
round A (or B)" for a feeling of being surrounded by per- 
formers and the sound; "Movie Theater" "1" and '2" ("18" 
and "19," respectively), which are synthesized modes for 
"Adventure" and "Standard" ("1 ") and "Musical" and "Clas- 
sic" ("2") movies. Last is the standard Dolby Surround 
mode, labelled with the double -D symbol plus "Sur." 

Beneath these program selection buttons is a row of four 
white -labelled "Parameter" buttons: "Down," "Up," "Dec," 
and "Inc." "Down" and "Up" move selection in the parame- 
ter menu. "Dec" and "Inc" decrease or increase the value of 
the selected parameter. Below this row, on the left side of 
the control, is the "Title Edit" button, which selects the mode 
to generate an original title up to 16 characters long for any 
user program. Upper- and lower-case letters, plus numbers 
and symbols, are available. I didn't take advantage of this 
feature, but it would be very nice for some users. 

The "Utility" button, next below, brings many desirable 
functions under its rather dull name. Two pushes, while in 

any program, put the display in "Bit Monitor" mode, and the 
level status of the incoming signal is displayed in terms of 
the number of bits that can be extracted from the highest 
levels. With the level of the source adjusted for "16 bit," the 
user knows that he is getting all that's possible in this 
regard. The lowest level indication is "<13 bit" and the 
highest is "Full," which calls for a reduction back down to 
"16 bit." "Utility" also accesses the menu for "Display Con- 
trol for Superimpose" to define the TV monitor display, and 
enables system balancing in combination with "Preset" and 
the built-in pink noise source. (The measurement section of 
this profile will provide more details.) 

To the right of "Title Edit" and "Utility" are the "Effect" 
level buttons: "Balance" ("Rear" and "Front") and "Level" 
("Down and "Up"). A push of any of these four buttons 
displays the existing balance or level and the change while 
holding the button. The final setting is displayed for about 
3 S after the button is released. Below are the two large 
"Master Volume" buttons, "Up" and "Down." A push of 
either displays "Volume Level" and its horizontal bar graph. 
To the left of these are the "Main" and "Effect" "Mute" 
buttons. As mentioned earlier, actuation of a mute mode 
turns on a red LED on the front panel. 

The generated sound field 
replaces the boundaries of 
the home listening room 
with the characteristics of 
the performance hall. 

Measurements 
First, let me point out :hat all measurements were made 

after completing the listening tests. When I stood straight 
out from the DSP-3000 and pointed the remote directly at 
the front panel, the effective range was greater than 27 feet. 
At 10 to 15 feet, the remote position could be off axis up to 
80° in the horizontal plane and at least 30° up or down from 
the horizontal axis. The pointing of the remote was actually 
noncritical. The LCD display could be read at 15 feet or 
more and up to 45° off axis horizontally. The highest contrast 
of the display was when looking at it in the same horizontal 
plane or from slightly higher. There was less contrast when 
viewing it from a lower angle. 

The bit monitor displayed "13 bits" with 0.146 V at the 
input, "14 bits" with 0.295 V, "15 bits" with 0.594 V, "16 bits" 
with 1.214 V, and "Full" with 2.440 V. Clipping in the main 
output appeared with 7.34 V. These figures apply from 20 
Hz to 1 kHz: With increasing frequency above 1 kHz, there 
was increasing reduction in the input voltage for any num- 
ber of bits. By 20 kHz, for example, 16 bits was reached with 
0.442 V. The reductions appeared quite acceptable in com- 
parison with the spectral content of actual music. With a 1 - 

kHz tone burst, it was possible to reach clipping without 
turning "Full" on. The clipping point, however, was greater 
than 10 dB above where "16 bit" appeared with the same 
burst. 

The frequency response of the main channels was down 
0.05 dB at 20 Hz and 0.4 dB at 20 kHz. The -3 dB points 
were at 1.7 Hz and about 80 kHz. The output levels were 
-0.8 dB, relative to the input for left, and -0.7 dB for right. 
The harmonic distortion for the main channels was 0.002% 
at 1 kHz. (Frequency response and distortion tests cannot 
be run on the effect channels because their responses are 
purposely modified internally. However, I heard nothing 
from these channels which I could classify as distortion or 
frequency -response errors.) 

Noise in the main channels was more than 100 dBA below 
1 V for any position of the volume control. The front- and 
rear -channel output noise was 88 dBA below 1 V with the 
volume control at maximum and 100 dBA below 1 V with the 
volume at minimum. The output impedance was 966 ohms, 
and channel separation was 79 dB at 1 kHz. Spectrum 
analysis of the six outputs showed no evidence of a 48 kHz 
residual or any sidebands from a high-level 1 -kHz test tone. 
All such components were at least 87 dB below the level of 
the test tone. 

The tracking of volume control for the two main channels 
was within ±0.1 dB over the range from 0 down to at least 
65 dB of attenuation-much the best that I have ever seen. 
With a little practice, I was able to set any exact level I 

wanted within ± 0.1 dB for up to 35 dB of attenuation. There 
is no need to be that precise, of course, but I have had 
frustrating experiences with other motor -driven pots that I 

could not set even roughly close. The two front -channel 
volumes tracked each other within 1 dB over the whole 
range, which is excellent. The two rear -channel volumes 
tracked within 1 dB for about 50 dB of attenuation, which is 

quite good. The effect -channel volumes tracked the main - 
channel volume within 1 dB for about 45 dB, which is really 
very good for the six sections involved. 
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Obviously, you run this 
from your easy chair, since 
the remote control has 
43 buttons and the faceplate 
carries only nine. 
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Fig. 2-Balance test 
signal generated by the 
DSP-3000. Though called 
"pink noise," its 
frequency content is 
actually optimized for 
speaker balancing. See 
text. 
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Fig. 3-Output from effect 
channels in Movie 
Theater/Adventure mode, 
with 742.6 -Hz test tone. 
Traces are (top to 
bottom): LF, RF, LR, and 
RR. Changing the test 
frequency wóuld change 
the phase and amplitude 
relationships between the 
channels. (See text.) 
Vertical: 2 V/div. 
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The effect -level and balance displays each had 10 verti- 
cal bars, one for each 10%. The balance display had a 
double bar right at the 50% point. A check of the Dolby 
Surround input balance demonstrated that the best setting 
for the minimum sound to the surround speakers with a 
mono input was with the Dolby input balance at 54% to the 
right. All of the effect levels could be changed in 1% steps. 

The results of level tests of the DSP-3000's mono outputs 
were a little confusing, but the majority of times, the Left, 
Right, and Rear output levels were about 7 dB below the 
power total for the two summed channels. The Front output 
level, with its contributions from four channels, was more 
variable but usually was at least 4 dB below the total from 
the sources. My own judgment was that these levels might 
be too low to drive some amplifier/subwoofer combinations. 
A check of the memory function showed that effect bal- 
ances and levels were saved but not the overall volume. 

Figure 2 presents the '/3 -octave spectrum of the DSP- 
3000 test -noise output, which the owner's manual refers to 
as "pink." If it were truly pink, the response would be flat. 
(Personally, I would prefer that the noise be flat for response 
comparisons.) The purpose of the noise source, however, is 
to facilitate setting levels, so peaking the noise at frequen- 
cies where most speakers work quite well might be better, in 
some cases, than true pink noise. The level of the noise at 
the main outputs was 25 mV. Figure 3 is just one example of 
how the four effect -channel outputs can differ from each 
other. Notice that the test -tone frequency is stated quite 
precisely as 742.6 Hz. Just small changes in frequency 
caused noticeable shifts in level and relative phase in the 
four channels, compared to what is shown here. 

Parameters for the various programs include such ele- 
ments as room size, liveness, initial delay, reverberation 
time, reverberation level, and settings for high- and low- 
pass filters. Simple stepping tests demonstrated the excel- 
lent resolution of parameter values. "Room Size" is adjust- 
able in 40 steps, from 0.1 to 4.0, and "Liveness" has a range 
from 0 to 10 in steps of 1 (both in arbitrary dimensions). 
"Initial Delay" can be set in 1-mS steps from 1 to 150 mS. 
"Reverberation Time" has a range from 0.3 to 10.0 S, with 
0.1-S steps. "Reverberation Level" can be set from 0 to 
100% in 5% steps. The high-pass filter can be set for "Thru" 
(flat) or in 1/6 -octave steps from 32 Hz to 1.0 kHz. The low- 
pass filter can be set for "Thru" or in 1/6 -octave steps from 
1.0 to 16 kHz. 

Parameter values could be stepped with a series of 
pushes on "Dec" or "Inc." Holding in either of these buttons 
caused a rapid changing in value after a second or two. All 
of the programs nave preset values which are protected 
under the "Preset' function. Any combination of original and 
modified parameters can be saved as a "User" program. 
User -program memory is maintained by a special long -life 
backup battery which should last about five years. If the 
battery voltage is getting low, "" Warning " User Mem. 
Error" appears in the LCD display when the unit is first 
turned on. Yamaha states that a qualified service center 
should replace this battery. They also recommend that the 
user fill in the manual's program parameter tables to ensure 
that important program information is not lost. 

Setting Up 
Yamaha makes specific recommendations on the listen- 

ing room and the placement of the loudspeakers. They state 
that the sound -field creation is best if the room is "as 
acoustically dead as possible," which really calls for much 
more surface absorption than it makes sense to have. How- 
ever, the manual does mention normal means to keep the 
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There are programs within 
programs, so 20 buttons 
can select 35 factory -set 
and 20 user -set simulated 
acoustical environments. 

room from being too live. For one thing, it states that the 
main speakers should be three to six feet from the front wall, 
with the front effect speakers a few feet above and behind 
them. However, the user's main speakers might need to be 
closer to the wall for good bass performance. 

It is probable that most users will not be able to meet all of 
Yamaha's criteria. Having said that, let me reassure the 
reader that perfection of equipment, its arrangement, and 
the acoustics of the room are not essential for great listen- 
ing. The six -channel arrangement, however, is noticeably 
better than the four -channel arrangement and a center 
speaker and subwoofer are very desirable, in my view. 

Figure 4 shows the arrangement of the evaluation system 
that I have been using for surround -sound systems of any 
type. The Yamaha DSP-1 is the reference processor. To 
help in making comparisons, all of the in/out connections for 
the processor are normalled through a jack field which 
allows for easy insertion at all nine of the DSP-3000 inputs 
and outputs shown. A Yamaha AVC-50 serves as the pre- 
amplifier and the main amplifier. Other equipment includes 
Magnavox and Pioneer CD players, a Dual turntable, a 
Sanyo Beta VCR, JBL main and center speakers, a La- 
fayette center -channel amplifier, Dynaco effects speakers, a 
Triad subwoofer, and a Yamaha FM tuner, video -disc play- 
er, and effects -channel amplifier. My VHS VCR with MTS 
failed at the start of the evaluation, so I picked up a Realistic 
TV -100 TV -sound receiver at the local Radio Shack. I used a 
Radio Shack Archer r.f. modulator on the video output of the 
DSP-3000 to show the superimpose function on my TV set. 

Use and Listening Tests 
As stated earlier, I did all of the listening before any 

measurements. The owner's manual has 64 pages of helpful 
and interesting information. The format is open, and the 
large type and illustrations make for very easy reading. 
However, discussions on room acoustics, speaker place - 
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ment, and program parameters and their effects would 
benefit from more detail. The section on adding auxiliary 
speakers never states what the four mono output signals 
(Front, Right, Left, and Rear) really cohsist of. It would be 
easy to assume, for example, that Front is simply a mono 
summing of the main channels, but the summing also in- 
cludes the front effects channels. The actual combinations 
are clear in the block diagram at the back of the manual, but 
at least a few words are needed in the earlier text. 

I ran through various setup operations, using the func- 
tions available on the DSP-3000 remote control. I adjusted 
the volume of the preamplifier to get the 16 -bit display with 
the first source. The manual suggests that this is a one-time 
setting, but I checked it frequently. Source levels, even from 
CDs, varied greatly from one time to another. I had come to 
a fairly prompt conclusion: The DSP-3000 sounded quieter 
than the DSP-1, and yet I hadn't driven it into distortion. I 

believe a good part of the improvement came from being 
able to set exactly the level which would yield full 16 -bit 
processing. 

I used the built-in noise source to match main and effect 
levels, and found that I had to switch the main output to -10 
dB to have the desired level range. Throughout my listening 
tests, I shifted effect levels and front -to -rear balance to suit. 
I set the operating conditions for the video superimpose, 
which made it easier to set parameters because of the 
much larger display on the TV. 

In the listening evaluation, I purposely picked sources to 
match the various programs, and then tried other programs 
if that seemed worthwhile. Unless stated otherwise, CDs 
were the sources. 

First was the assessment of the five Concert Hall pro- 
grams, each with two choices. For Berlioz's "Symphonie 
fantastique" with Dutoit and the Montreal Symphony (Lon- 
don 414203-2), I liked Halls A, B, and E in Europe and G in 
the U.S.A. during the first part of the listening. I ended up 
concluding that I really liked Hall B in Europe best of all, with 
Hall H in the U.S.A. in second place. 

With Dvoták's "Symphony No. 9" with Solti and the Chica- 
go Symphony (London 410116-2) I preferred Hall G in the 
U.S.A., but I also liked Halls B and C in Europe and Live 
Concert A (Program 5). Some overtures by Elgar, with Gib- 
son and the Scottish National Orchestra (Chandos CHAN- 
8309), sounded best with Hall E in Europe, although Hall B 
and Live Concert B also were quite enjoyable. Tchai- 
kovsky's "Serenade in C for String Orchestra" with Marriner 
and the Academy of St. Martin -in -the -Fields (Philips 411471- 
2) was a very good match for Hall C, with very satisfying 
sound also possible with Halls A, D, and H. 

LPs were used for the assessment of "Opera/6." Puccini's 
"La Bohéme" with Freni, Gedda, Schippers, and the chorus 
and orchestra of the Rome Opera House (2 -Angel 4AVB- 
34025) sounded better with "Mezzanine." Gounod's 
"Faust," on the other hand, with de los Angeles, Gedda, 
Cluytens, and the chorus and orchestra of the National 
Theatre of Opera (Angel 3622) was more satisfying with 
"Balcony." I tried "Church/8" during the scene in the church 
and it didn't sound right at all. The "Soldiers' Chorus" was 
smoother in "Mezzanine," but there was less excitement in 
the singing. 
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You've invested too much in your 
audio system, CD's, LP's, and tapes 

not to hear all that's there. 
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There's an incredible 
amount of enjoyment, 
excitement, and beauty 
trapped inside all audio sys- 
tems. And in CD's, LP's, and 
tapes! 
You can't hear it. Or get it 
out. Until now. 
Now you can unlock sound 
that's so spectacular you'll 
hardly believe your ears. 
The key is BBE. 

What's BBE? 
Experts say it's: 
"The most hearable advance in 
audio technology since high-fidel- 
ity itself."- Music Connection 
Magazine 
"Clearly one of the most important 
advances in electronic reproduc- 
tion of music to come along in my 
lifetime."- Leonard Feather, Los 
Angeles Times, Washington Post 
Jazz Critic 

What's The BBE Effect? 
"The effect is shattering! "- 
Music Technology Magazine 
"Whether you are playing LP's, 
CD's or tapes, the system comes 
alive."- Music & Sound Output 
Magazine 
"I can't imagine working on anoth- 
er album without BBE."- Steve 
Levine, producer of The Beach 
Boys and BPI Producer of the 
Year. 

What's the BBE Difference? 
It's "like the difference between 
high-fidelity speakers with and 
without pillows in front of them." - Radio World Magazine 
Better Sound Than The Masters 
Music Technology Magazine made 
cassette copies using BBE. It told 
it's readers: "The cassette sound- 

ed better than unprocessed mas- 
ters!" 
Actions Speak Louder Than 
Words 
When Michael Jackson tours, 
members of the Michael Jackson 
Band make sure BBE nets into the 
act. 

No Artificial Flavoring 
Rather than adding artificial ele- 
ments, BBE restores natural har- 
monic balances that are present in 
live performances. 
Let's Get Technical 
Technically, BBE restores the prop- 
er harmonic structure of sound by 
compensating for amplitude and 
phase distortion. 
The BBE SYSTEM: 

Divides the audio spectrum into 
three bandwidths 
Applies specific phase correc- 
tions to each band 
Continuously monitors program 
material 
Makes dynamic high -frequency 
amplitude compensations as 
required 

BBE Really Fits In 
Measuring 16 1/2" x 9" x 1 3/4", 
BBE fits perfectly into your audio 
rack. Then just plug it into your 
wall socket and standard tape 
loop. 

Full Money -Back Guarantee 
If you don't hear all the sound 
you've never heard with the new 
BBE 1002, return it within 30 days. 
We'll refund your money. 

Full Warranty 
All BBE products are backed by a 
full year's warranty on all parts 
and labor. And by our reputation 
for innovation and leadership in 
the audio and electronics indus- 
tries. 
Easy to Own 
Cost of the remarkable BBE 1002 is 

E'-r"7uc. MooEt 1004 

only $189. Pay by check. Or, if 
more convenient, a major credit 
card. If you have a Macy's charge 
and are in New York or New 
Jersey, pick up your BBE 1002 in 
any of their audio departments. 
Easy to Order 
It's as easy as one, two, or three. 
1. Call us. Toll free. 
1-800-233-8346. 
In California, 1-800-558-3963. 
2. Complete and send us the 
coupon below. 
3. Stop by the audio department of 
any Macy's in New York and New 
Jersey and take a BBE 1002 home. 
Don't miss all the sound you've 
never heard. Order now. 

¡IDE 
Sound Inc. 
5500 Bolsa Ave. Suite 245 
Huntington Beach, CA 92649 
(714) 897-6766 

1-800-233-8346 
In California, 1-800-558-3963 

NM M M M MIN 

II Send me BBE 1002 unit(s) at $189 each. 
<U.S. currency only. California residents add applicable 
tax. If rush shipping requested, additional charge is 
determined by destination. Canadian residents please 
wnte for additional information.) 

Enclosed is a check for $ 
Or please charge to my: 

D Visa MasterCard 
IJ American Express 

Card# 

Exp. Date 

Signature 

Name (print) 

Address 

City/State/Zip 

Area Code / Phone No. (To facilitate shipping) 
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The signal -level display 
reads in bits, so you can 
optimize for low distortion 
with maximum S/N ratio. 

Sound field in a typical 
concert hall. 
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I generated a user program for "Cathedral/7" by reducing 
reverberation time from 4.0 to 3.2 S and the initial delay from 
95 to 85 mS. These changes may not seem large, but they 
gained important changes in the sound field. On 20 Christ- 
mas Carols with St. George's Chapel Choir (Abbey CDMVP- 
827), the preset program was a very good fit-except for 
"Ding, Dong, Merrily on High," which benefited from the 
changes in the user program. It sounded even better, how- 
ever, with the user version of "Church/8." Victoria's "Requi- 
em," with The Tallis Scholars (Gimell CDGIM-012), was best 
overall with one of the "Cathedral" versions. I preferred 
Michael Murray on The Organs at First Congregational 

Church, Los Angeles (Telarc CD -80088) with the user pro- 
gram, but most other people preferred the preset. 

My user version of "Church/8" had reverberation time 
reduced from 2.5 to 1.5 S and the initial delay reduced from 
40 to 35 mS. The 20 Christmas Carols, Victoria's "Requiem," 
and many of my own in -church recordings were very good 
matches to the sound fields of either the preset or user 
versions. 

"Jazz Club 1/9" and "Jazz Club 2/10" have similar sound 
fields in general, but the differences can be easily heard 
with most music. Jennifer Warnes on Famous Blue Raincoat 
(Cypress YD -0100) matched well to "Village Vanguard," 
"Village Gate," and "Cellar Club," but not to "Cabaret." This 
CD also was good with "Rock Cnct/12/Arena" but not "Dis- 
co/13." Creedence Clearwater Revival on Chronicle (Fanta- 
sy FCD-CCR2-2) and Air Supply on Love & Other Bruises 
(Columbia CK 35047) sounded better with the "Jazz Club 1" 
choices. The former did sound good with "Jazz Club 2," but 
I kept switching between "Cellar Club" and "Cabaret," de- 
pending upon the tune. The Air Supply tunes were better 
with "Cabaret." I judged "Village Vanguard" to be the best 
choice overall among all programs for recorded dance 
music from the big band era. It might seem strange, but I 

thought that an NBA play-off game sounded quite good with 
either "Village Vanguard" or "Cellar Club." 

"Chamber/11" was modified for a user program by reduc- 
ing the reverberation time from 1.1 to 0.8 S. A collection of 
short baroque works with the Paillard Chamber Orchestra 
and others (Erato ECD-55018) sounded better with the user 
program for all of the works. I found that even if the reverber- 
ation was reduced by only 0.1 S, the change was notice- 
able. I came to the same conclusion with Mozart's "Eine 
kleine Nachtmusik" with Mackerras and the Prague Cham- 
ber Orchestra (Telarc CD -80108) and Bach's "Brandenburg 
Concerti" with I Musici (2 -Philips 412790-2). With these 
CDs, however, the preset program was the better choice 
quite a few times. Other possible programs for this music 
were "Opera/6," "Jazz Club 1/9," "Jazz Club 2/10," "Rock 
Cnct/12," "Stadium/15," and "Presence/16." In other words, 
don't be afraid to try any program: There might be particular 
sound -field qualities that you like. 

"Rock Cnct/12" was another good choice for Jennifer 
Warnes and Creedence Clearwater Revival, particularly 
"Arena." Air Supply sounded good with "The Roxy Theatre," 
as well. I thought "Disco/13," with its "New York" setting, 
was a better match to Creedence Clearwater Revival and 
Air Supply, but the heavier bass of the "Tokyo" position 
could be the preference of others. 

"Pavilion/14" and "Stadium/15" were possibilities for 
some of the pop/rock groups, but they weren't my choices. 
The music of Sousa in Peaches and Cream with Kunzel and 
the Cincinnati Pops (MCD 10005) did sound quite good with 
both of these programs. After listening for some time, I 

moved the high-pass filter up to 63 Hz to reduce what 
sounded like a form of bass hangover. 

"Presence/16" is a good choice for all types of sources 
when an up -front sound character is wanted. It's a good 
compromise setting for listening to FM music programs: The 
effects are quite pleasurable and the announcer won't 
sound like he's in a garage. "Presence A" and "Presence B" 
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The DSP-3000 sets new and 
higher performance and 
flexibility standards for 
creating realistic and 
exciting sonic illusions. 

{ 
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,_ 
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Fig. 5-Output from effect 
channels in user -modified 
Presence A program, with 
3 -cycle, 700 -Hz tone 
burst. Traces are (top to 
bottom): LF, RF, LR, and 
RR. (See text.) Vertical: 
1 V/div. Horizontal: 
11 mS/div. 

are usually quite different in the listening. Kiss of the Spider 
Woman, with William Hurt and Raul Julia (Showtime simul- 
cast), had much centered dialog and I much preferred "A" 
over "B." Ladyhawke, with Matthew Broderick, Rutger 
Hauer, and Michelle Pfeiffer (videodisc), had more spread, 
but I still preferred "A." I thought that the NBA playoff game 
had a being -there quality with "A." In fact, I thought that this 
was the best choice of all for sports listening, including the 
announcing. 

I decided to use the editing capability of the "Presence" 
program to create my own sound field. I put in 11 reflections 
each for the left and right channels. I purposely increased 
the angle off axis for each increase in reflection delay. I 

varied the levels and reversed polarity somewhat randomly. 
Figure 5 shows the output from the four effect channels with 
a 3 -cycle, 700 -Hz tone burst. The channel levels of the 
delayed bursts correspond to the levels and angles that I 

programmed in. The sound was smooth in character for 
different types of music, and quite enveloping but not very 
exciting after listening more than a few minutes. 

"Surround/17" was very satisfactory for the two movies 
with either "A" or "B." Spenser for Hire, on ABC television, 
was similarly successful. 

"Movie Theater 1/18" and "2/19" provided good choices 
for movies and TV shows. "Standard" was the best choice 
for Kiss of the Spider Woman and Spenser for Hire. "Adven- 
ture" was my preference for Ladyhawke and for the 1960 
movie, Heller in Pink Tights with Sophia Loren and Anthony 
Quinn. Lucas (1986), with Corey Haim and Kerri Green 
(cable simulcast), was best with "Standard." Kingdom of the 
Spiders (1977), with William Shatner and Tiffany Bolling, 
was a good match for "Classic." The limitation of all of them 
was that the dialog seemed disembodied. It was centered, 

but it was also spread. I tried using "Front" to drive the 
center speaker, but the level was too low and the sound 
character wasn't what I wanted. 

I did find that I could improve the dialog by reducing "C. 
Sptl Exps," "C. Liveness," and "C. Ini. Dly" in a variety of 
combinations. Unfortunately, the more dialog was improved, 
the poorer the background music and effects became. I 

added left and right connections from the main channels to 
the center -speaker amplifier (in mono mode) and put the 
voices back with the bodies. I returned the three parameters 
mentioned above to their preset values, getting the best 
results for all of the movies and TV shows. 

Each main output can be Y -connected to drive both the 
main amplifier and a stereo amplifier with a mono function 
for driving both the center speaker and a subwoofer with its 
own low-pass filter. (Readers, please note that a Y connec- 
tor cannot be put across the left and right outputs.) I do feel 
that the DSP-3000 lacks in not having mono center and 
subwoofer outputs from the main channels. Most powered 
subwoofers can be connected across the main speakers, 
so I see the missing mono center output as more of a 

limitation. I should note, however, that turning on the speak- 
er of the TV set or monitor at a low level may be sufficient if 

the sound quality is adequate. The DSP-3000 does not have 
the Sound Effector programs of the DSP-1, but they have 
little value for normal music listening, and they have no 
value for movie or TV program sound. 

"Dolby Surround/20" was a very good choice for Dolby - 
encoded movies. Although the surround channels did not 
match the results with other programs, there was excellent 
dialog centering and the voices were embodied-where 
they belong! For even better results, Yamaha offers the 
DSR-100 Dolby Pro Logic decoder, which provides the 
directional orientation, dialog channel, and front/rear sepa- 
ration of commercial theater systems. The $599 cost is high, 
except perhaps for confirmed movie buffs. 

Conclusions 
Yamaha has added to its DSP-1 laurels by bringing out 

the DSP-3000. Features such as the bit monitor, the excel- 
lent displays, the direct digital input, and the noise source 
all contribute to the value of this superb equipment. New 
programs such as Opera and Movie Theater, more concert 
halls, jazz clubs, and all the other venues provide very 
worthwhile one -button choices to match specific sources. 
The system delivers no -fuss selection of an incredible vari- 
ety of sound fields. Changing parameters is very easy for 
those who want to, and "Presence" offers an opportunity for 
involved sound -field creation. Muting the effect channels 
emphasizes what is lost, and collapse of the sound field to 
stereo is not pleasurable. 

The Yamaha DSP-3000 is an expensive device but it is 

the premier means of enhancing the listening experience. 
Additional dollars would need to be spent for the effect 
channels equipment, but whatever is invested will bring 
much more than simple enjoyment. The DSP-3000 lacks the 
main mono center and subwoofer outputs of the DSP-1. 
Outside of that, the DSP-3000 sets new and higher stan- 
dards in quality, performance, and flexibility in the creation 
of exciting, realistic sonic illusions. Howard A. Roberson 
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Hi -Fi Components 
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JVC's line of new -generation digital -ready audio components 
is opening a new age in super -high fidelity. 



The JVC Super Digifine Series - 
More accurate digital sound and 
more digital applications. 

As super -fidelity digital 
becomes more and more 
established in the audio 
market, we find ourselves 
entering a new phase of the 
digital revolution - one in 
which the quality of sound is 

determined by much more 
than just the program source. 

At JVC our leading -edge 
expertise in digital technology 
has helped us to develop 
newer, more diverse 
applications in which digital 
techniques have enhanced 
sound reproduction. We call 
the components that embody 
these new radical digital 
applications "Super Digifine." 
They are the successors to 
our original "Digifine" series 
of components that ushered 
in the first phase of the digital 
age. 

Our "Super Digifine" series 
includes components from 
amplifiers to speaker 
systems, and even features a 
revolutionary digital acoustics 
processor designed to 
recreate a live performance 
ambience at home. 

Enter the new age of digital 
with JVC. 

XP-A1000BK 
Digital Acoustics Processor 

AX -Z911 BK 
Digital Pure -A JVC 
Integrated Amplifier 

SX-911 WD 
3 -Way Speaker 
SYMPE 
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JVC's line of new -generation digital -ready audio components 

is opening a new age in super -high fidelity. 
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Digital Applications for 
Higher Sense of 
-Power and Presence 

AX -Z911 BK 
Amplifier - Digital 
Pure -A for pure and 
powerful sound 

cllvlTR^ 
etrab . Olt 

JVC'sinnovative Digital Pure -A 
Circuit provides both true class -A 
operation and a high power of 
100 watts', thanks to the newly 
developed digital "signal 
prediction" circuit. As you may 
know, class -A amps have long 
been the serious audiophile's 
dream because, unlike common 
class -B amps, they don't allow 
output transistors to switch on 
and oft, hence pure, low - 
distortion sound is possible. But 
because of their high cost, they 
have been out of reach of most 
music lovers until now. 

' Per channel. mm. RMS. both channels 
driven into 8 ohms. from 20Hz to 20kHz 
with no more than 0.003% total harmonic 
distortion 

Digital Pure -A Circuit 
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High -power class -A operation - that's Digital Pure -A 
The new Digital Pure -A Circuit is 

a class -A amplifier combining 
pure sound, high power, high 
efficiency, and compact size. It 

takes advantage of the fact that 
digital signals can be stored in 
memory temporarily, without 
degrading phase response or 
frequency response. 

During operation, our made - 
for -digital circuit takes digital 
signals direct from the output 
(optical or cdaxial) of a CD player, 
and splits them into two: the 
main and the "prediction" 
signals. The main signal is sent 
to a time base processor where 
it's stored in memory for about 
150msec. before it goes to the 
D/A converter. The other, the 
prediction signal, is sent to a 

prediction circuit where the level 
of the upcoming main signal is 
measured, and a prediction 
output signal is generated by 
analyzing the level of the D/A- 
converted main signal and the 
amplifier's output signal. Based . 

on this prediction, the power - 
supply voltage control circuit 
adjusts the voltage supplied to 
the power amp. 

Spout et ounPul 

P,Pvr mm.or 
PP".rSetPW, 

AX-Z911BK Digital Pure -A Integrated Amplifier 

Programmable power supply 
for high efficiency 
Most of the time, our Digital 
Pure -A Circuit provides the 
power amp with low power - 
supply voltage. But when the 
"predicted" power output 
exceeds the threshold of 20 
watts, the circuit increases the 
power -supply voltage to provide 
higher power - no less than 100 
watts. 

Switching the power -supply 
voltage occurs approximately 
120msec. before the temporarily 
stored main signal is read out of 
memory. In this way, signal 
prediction gives the power supply 
time enough for it to switch from 
low to high before the musical 
signal reaches the power 
amplifier. 

Thus the power amplifier 
operates in low -distortion class -A 
most of the time, but without 
creating excessive heat. The 
result: both delicate and dynamic 
sounds are reproduced with 

Conceptual Operation of Digital Pure -A Circuit 

Judgme- nt inal 

If the level of the output signal 
is predicted to go beyond the 
judgment level 150 msec. 
later, the power voltage is 
automatically increased to a 

high level to prevent the 
signal from clipping. 

clarity and an extra sense of 
power.. ' 

Distortion Waveforms: Digital 
Pure -A and Class -B Operation 

DlaHel Pure -A 

Customized for digital 
reproduction 
The AX -Z911 BK is custom 
designed for superb digital 
reproduction. It's complete with a 

D/A converter featuring a 4X 
oversampling digital filter. There 
are terminals for direct 
connection of digital equipment: 
an optical input, a coaxial input . 

and an in/output for DAT. A "D/A 
CONVERTER DIRECT" circuit 
directly connects the D/A 
converter to the power. amp. And 
the digital and analog circuitry are 
completely separated to reduce 
digital noise. 

100 watts per channel, min. RMS, 
both channels driven into 8 ohms, 
from 20Hz to 20kHz with no more 
than 0.003% total harmonic 
distortion 
Digital Pure -A Circuit for class -A 
operation to provide low -distortion 
digital sound (For digital signal) 
Dynamic Super -A with Gm Driver 
for better in -use performance (For 
analog signal) 

a "D/A CONVERTER DIRECT" for 
direct D/A converter -to -amp 
connection 
Built-in D/A converter with 
quadruple oversampling digital filter 
3 digital connections: one for 
optical, one for electrical (coaxial) . 

and an in/output for DAT 
Separate layout for digital and 
analog circuits for reduced 
interference 

Circuit layout for shortest signal 
path to ensure "pure" signal 
transmission 
High -gain phtino equalizer for MM/ 
MC cartridges 
Low -noise motor driven volume 
control 
Bass response control 

a Gold-plated terminals 

e "Dimensional" multi -function 
display 

e Wireless remote control 



 

XP -A 1 DDDBK 
Digital Acoustics 
Processor - life- 
like ambience 

No matter how faithfully your 
stereo system reproduces music, 
there is one thing missing from 
the sound it plays back: that 
sensation of "being there." The 
acoustics of a hall produce, 
certain reverberations that just 
can't be realistically reproduced 
with a standard stereo system. 
The new JVC Digital Acoustics 
Processor gives.you a digital way 
to.simulate the acoustics of a live 
performance, recreating a 

realistic "sound field" right in 

your own listening room. It's a 

revolutionary engineering 
concept that gives you all the 
pleasure of live music. 

The sound field - what makes 
the sound come.alive 
A sound field is simply the 
ambient characteristics of a live 
music environment. When a 

sound is generated it disperses 
in all directions. First you hear 
the direct sound from the source. 
That's followed by the early 
reflections -a group of sounds 
that are reflected by the walls and 

r, 

ceiling. Finally, you hear 
reverberations from random 
directions over a relatively 
extended period. Each live music 
space has its own individual 
sound field, or pattern of 
reflections and reverberations. 
And it's basically this pattern that 
gives you a clue to the size of a 

space. 

JVC's Digital Acoustics 
Processor 

.Our Digital Acoustics Processor 
simulates the sound field where 
live music is performed, by 
accurately replicating directions 
and levels of reflections and 
reverberations in the digital way. 
To make it possible, JVC even 
developed the computerized way 
to measure live music 
environments: the "symmetrical 
6 -point sound field analysis 
method." The processor contains 
a ROM (Read -Only Memory) 
where the vast amount of data 
from actual measurements is 
stored. A newly -developed digital 
acoustics processing LSI 
synthesizes the early reflections 
with proper direction, timing and 
reverberation, according to data 
stored in the ROM. Digital 
processing is performed in 16 -bit 
quantization at sampling rate of 
48kHz, combining a 4X 
oversampling D/A converter and 
a 64X oversampling A/D 
converter. The entire process 
operates channel by channel, to 
ensure accurate recreation of 
sound fields. 

XP-A1000BK Digital Acoustics Processor 

Newly -developed LSI for digital 
signal processing 
Digital processing using 16 -bit 
quantization and 48kHz sampling 
4X oversampling D/A converter and 
64X oversampling A/D converter 
20 programmed sound field 
patterns in ROM and 20 user - 
programmable sound field patterns 
Adjustable acoustic parameters: 

*Sound field size, liveness, 
frequency response, etc. 

Accurate compensation for 
anbience of listening room and 
scurce program 
Direct digital inputs and outputs: 
optical and coaxial 
4/6 -channel system configuration 
selectable 
6 -ganged motor -driven remote- 
ccntrolled volume control 
Programmable fluorescent display 
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Symmetrical 6 -Point Sound Field 
Measurement Device 

.Accurate sound field pattern 
generation in any environment 
Each recording site has its own 
sound field, and so does your 
listening room. To accurately 
reproduce a desired sound field 
in your room for a particular.type 
of recording, therefore, ambience 
of the listening room must be 
"neutralized" when a program is 
played back. Otherwise there 
may be excessive reflections and 
reverberations, which can totally 
ruin the sense of realisn. Our 
Digital Acoustics Processor lets 
you adjust not only the parameters 
for the source program ;size, 
liveness, etc.) but also those for 
the listening room and Me 
recording site. As a result, our 
processor can recreate :he - 

ambience of any musical 
environment in any listening 

tiu 

Symmetrcal 6 -Point 
Sound Fisld Analysis 
Pattern 
In order tc develop the 
XP-A10003K, we first had to 
develop a computer -aided 
acoustics measuring 
system to analyze a variety 
of sound telds. In this 
analysis, he center of each 
circle represents the 
location o- a "virtual image 
source" relative to the direct 
Sound source, and the size 
its intensify. 

Custom -Designed "Digital Acoustics 
Processing" LSI 

room and from ary kind of 
musical program -a feat no 
other sim lar processor can 
duplicate. 

20 memory-resicent and 20 
user -programmable sound field 
patterns 
Our Digital Acoustics Processor 
has 20 programrredsound field 
patterns -in memory - patterns . 

for concert hall, recital hall, 
church, jazz club, stadium, and 
so forth - so that you can 
choose the one that best suits 
the type cf music you select. 
Moreover, you can create' and 
store in memory twenty of your 
own sound field patterns, the 
patterns that are customized to 
the acousic condtions of your 
listening room and to your 
listening habits. 

IFO. - ' PROGRAM NAME TYPE 

(YO. 

PROGRAM NAME "/PE 
I SYMPHONY HALL I SHOEP7H TYPE II LIVE CLAM I IAZ_' CLI'B 

2 SYMPHONY HALL 2 SHOE®%TYPE 12 LIVE CLUB 2 )SOOTHE SUE 

3 SYMPHONY HALL 9 1 SHOE®. TYPE 13 PAVILION VE CONCERT 

A SYMPHONY HALL 4 VINETAaD TYPE IA GTMNAS UM LARD FLOORED HALL 

SYMPHONY HALL5 V NEYAID TYPE IS '.'AD ..M )UT' OUR, VE _ONCERT 

6 SYMPHONY HALL 6 V NE 7A 10 TYPE 16 MOVIE THEATER . .MR . A 

RECITAL HALL SMA., MUSICAL SPACE IV MOVIE THEATER: AE 7F^ 5PA"E 

8 OPERA HOUSE WITH TERED SEATING 18 MOVIE THEATER: ARGE SPACE 

9 CATHEDRAL GOTHIC STYLE 19 WW1 THEATER F HTRA LARGE SPACE 

10 CH R H HIGH -C LINGER SPACE 20 MOV E THEATER 5 -TANEAHD 

Ad ~able Parameters . 

al ARAMETER ADJUB- ABLE RANGE PARAMETER .DJUSTABLE RANGE 

O ROOM SIZE 0 5 2 I REAR DS.AY 5 30 ms 

© IVENESS 05-2 8 SERE,, ,, T : PRF AD POINT 

© OW PASS FILTER 1 -16ArF THRU 9 LISTEN NF ROOMEIEVERB L2 emS 

1EVER9 LE,0-2 WIT a PM 10-16m' 
H 4 In [T REVERE 0 1 I 

10 LISTENING ROOK SIZEerror 
ere more 

OFFSET DELAY 0-200 n11 SOURCE REVERE F-5 sac 



XL-Z555BK CD 
Player - high-tech 
features for better 
digital sound 

Some people seem to think that 
today's CD players have reached 
the limits of digital technology: 
after all, they say, digital is digital - so there's no difference in 
sound quality between players. 
We've found, however, that there 
is a difference between models, 
and it is intimately related with 
the digital and analog 
technologies built into the 
players. With our advanced 
engineering in audio behind, JVC 
has come up with a series of 
technologies to provide even 
better digital sound. And the 
XL-Z555BK is proof. 

New high -precision 3 -beam 
laser pickup design 
Our newly designed pickup 
combines high sensitivity, 
precision, stability and munity 
to resonance and v' < ation. 
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New High -Precision 3-B am Laser Pickup 

XL-Z555BK Compact Disc Player 

Stability and resistance to 
vibration and resonance are 
improved thanks to a new 
suspended actuator. The pickup 
is also compact and lightweight, 
improving tracking accuracy and 
reducing "servo noise." 

4X oversampling digital filter 
Our 4X oversampling digital filter 
uses a sampling frequency that's 
four times higher than normal 
(176.4kHz instead of 44.1 kHz). 
Used in combination with a 

gentle -attenuation quality analog 
filter, it reduces noise and phase 
distortion to give you clear, well/ 
defined digital sound. 

"New Y Servo System" for 
superior tracking ability 
Our new servo system uses two 
special tracking beams - one 
leading and one trailing the main 
beam. The difference between 
he two signals is compensated 

for, and they are compared so as 
to cancel each other out. The 
result: The pickup remains 
locked on the correct track, even 
when the disc is dirty or 
scratched. 

Disc/track indication and multi - 
disc editing 
Two special features make the 
XL-Z555BK easier to use. You 
can give a name up to 10 

characters long to a disc or a 

track, and store as many as 512 
of them in memory for display on 
playback. And you can program 
up to 48 tracks chosen from six 
different discs so you can easily 
transfer them to tape. 

Quadruple oversampling digital filter 
for smooth, precise response 
Twin high-speed D/A converters for 
precise imaging 
JVC high -precision 3 -beam laser 
pickup 
New Y Servo System for superior 
tracking ability 
JVC "Opticalink" system for low 
digital noise 
Digital outputs: one optical and one 
coaxial 
Double -floating Independent 

Suspension System 
Disc/track title indication to name 
tracks and discs 
Remote control with volume control 
and numeric keypad 
Ready to play 3 -inch (8cm) "CD 
singles" 
Random access programming of up 
to 32 tracks 
Auto/multi-disc editing key for 
cassette recording 
Random play, intro -scan, 5 -way 
repeat, index play 

RX 1001 VBK 
Receiver - `moo 

exquisite ease of 
use with computer/ ' 

control 

The JVC RX-1001 VBK rlá 
supreme example of how compu- 
ters make your rife easier. From 
remote operation to graphic equal- 
izer, a computer takes charge to 
provide you with the exceptional 
ºpérating versatility and flexibility 
that simply defy your imagination. 

"Programmable" AN remote 
control 
Our "programmable" A/V remote 
control means that you can operate 
not only the receiver itself but 
also other JVC audio components 
and video components from a 

single remote. What's more, it 

has capacities to learn more func- 
tions of any audio and video com- 
ponent, whatever its make. And 
the RX-1001VBK's remote even 
comes equipped with a touch - 
panel LCD (Liquid Crystal Display) 
that serves as a multi -page menu 
and convenient touch panel. 

.; 

\o 

To Program, Place Our Remote 
End -to -End with Other Remote. 

JVC's Digital Acoustics Processor 
The receiver features the Digital 

Acoustics 
Processor, the 

kind found in our 
XP-A1000BK. The 

realistic sound field it creates 
puts you where music is 
performed live - right in your 
own home. Conveniently, five 
types of sound fields (SYMPHONY 
HALL, RECITAL HALL, CHURCH, . 

LIVE CLUB and STADIUM) are 
preset for instant recall. 

Computerized S.E.A. graphic equalizer 
With a computer at command, 
our S.E.A. graphic equalizer is 
more versatile and easier to use 
than ever. You can equalize the 
sound from the remote, recall any 
from five "programmed" 
equalization curves, and create 
and put into memory the 
equalizations you've created, 
along with custom names. 

Computerized digital tuner 
Again, by using a computer, 
we've improved ease of tuning 
and added new tuning 
conveniences. Up to 40 FM and 
AM stations may be preset and 
recalled instantly. Preset scan 
lets you "sample" stations. 
A signal strength indicator is 
dB -calibrated for accurate direct 
readout. It's even possible to give 
each station the name of your 
choice. 

RX-1001 VBK Programmable Remote/Computer-Controlled Receiver 

4 -channel amplifier for front/rear 
speaker operation 
120 watts per channel, min. RMS, 
both channels driven into 8 ohms, 
from 20Hz to 20kHz with no more 
than 0.007% total harmonic 
distortion (2 -channel operation) 
"Programmable" remote control 
with touch -panel LCD 
Digital Acoustics Processor for 
precise sound field control 
Digital -delay Dolby Surround with 
adjustable delay 

Ready to control 3 video inputs, 
with dubbing and "Sound Selector" 
Computer -controlled 7 -band S.E.A. 
graphic equalizer with 5 user - 
created and 5 "namable" 
programmed preset equalizations 
Computer -controlled digital 
synthesizer tuner, with 40 FM/AM 
presets, auto memory, more 
Dynamic Super -A with Gm Driver 
Interactive CCS (COMPU LINK 
Communications System) 

The red teams in the onto are drawn for ,11St,at,on only. 



TD-V711BK Cassette 
Deck - wider 
dynamic range, 
flatter response 
and purer sound 

With extremely wide dynamic 
-ange and low distortion, digital 
sound has been a single program 
source that conventional cassette 
decks cannot compete in terms 
of specifications. The TD -V711 BK, 

, however, is the cassette deck 
expressly designec for recording 
digital sounds whole and 
_complete. 

Zlosed-loop dual -capstan drive 
Nith a sophisticated closed -loop 
dual -capstan drive, the portion of 
ape that runs across the heads 
s constantly held taut, pinched 
oy two capstans/rollers. This 

Discrete 3 -Heed Design Featuring SA 
-feed and Amorphous reed 

14- 41 
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Intro -Motor Full -Logic "Silent' Mechanism 

design improves'the head -to - 
tape contact for better response, 
and also shuts out external 
disturbances from vibrating the, 
tape. This results in reduced 
intermodulation noise. It's thanks 
to our solid tape driye (and the 3 - 
head design) that you can enjoy 
pure and clean taped sound. 

Designs for purer sound 
Arother way we've ensured 
higher sonic purity is using a 

direct and straightforward circuit 
design, to reduce the chance of 
noise and distortion pickup. 
That's why input selector switches 
and the volume potentiometer 
are located at the back of the 
chassis, and operated by "remote 
shafts.". For the same purpose, 
we also use PCOCC (copper of 
highest purity) wire and OFC 
(Oxygen -Free Copper) in the 
heads and in the circuit board, 
and provide two direct inputs to 
accept outputs from source 
programs like a CD player. Dolby 
H> -Pro contributes to purer 
soJnd, too, by expanding the 
high -frequency dynamic rangé. 

Frequency Responses With and 
Without Dolby HX-Pro 

111Lir 
n nt ram u :u 

The Dobly HX-Pro circuit improves the 
:ape's MOL (Maximum Output Level) 
at high frequencies. It lets you enjoy 
wider dynamic range at high 
'requencies as well as at others. 

TD -V711 BK Discrete 3 -Heed Cassette Deck 

Monitor -capable 3 -head 
configuration: SA head for record 
and amorphous head for play 

a Computer -controlled two -motor full - 
logic mechanism 
Closed -loop dual -capstan drive with 
direct -drive motor 
2 "DIRECT" Inputs for direct 
connection with CD players, etc. 
PCOCC coil and lead wired in 

heads, and OFC plating on circuit 
boards for higher purity 

Straightforward circuit layout for 
clean signal transmission 
Separate circuit construction for low 
interference 
Low -Impedance voltage -tracking 
regulated power supply 
High -rigidity chassis and large 
insulators for low resonance and 
vibration 

a Dolby HX-Pro and double -Dolby B/C 
noise reduction 

SX-911WD Speaker 
System -, designed 
for high purity and 
transparency 

JVC has designed the SX-911WD 
from the ground up, w th the sole 
purpose of making a sneaker 

,system matched with digital 
programs in every was. Now you 
can enjoy pure, clean and 
transparent sound, completely 
stripped of any trace d 
muddiness and fuzziness of 
conventional systems. 

Cloth carbon woofer and 
midrange 
Light weight, high ridicity, high 
speed of sound and optimized 
internal loss - our new cloth 
carbon diaphragm for the woofer 
combines the most ideal 
properties demanded of a ' 

diaphragm material. The result is 
the bass sound that's extended, 
crisp and rich. The midrange 
uses a similar material called 
"fine" cloth carbon to provide 
clear and natural mids. 

Rigid Pure -Aluminum Frame for 
SX-911 WD Woofer 

Amorphous -diamond coated 
tweeter 
Much of the reason for high 

SX-911WD 3-Wey Speaker System 

transparency of tie SX-911WD 
lies in the high-tech tweeter 
design. It uses a dome diaphragm 
with a titanium base on which a 

thin layer of amorphous d amond 
is coatec by chemical vapor 
depositicn. Featuring uniform 
thickness, high purity and 
smooth surface, this coating 
increases the diaphragm's speed 
of sound to almcst that of natura 
diamond So the transient 
response is dramatically 
improvec, as are purity and 
transparency. 

Unresonating, solid frames and 
enclosure 
Every speaker unit is housed 
inside a solid, urrésonatirg die- 
cast aluminum frame cylindrical 
in shape to disperse vibrations 
efficiently. The enclosure is 

construced by solid 1 -inch 
(25mm) particle Boards. The 
panels are conifer -based lo 
provide superb nusical sonority. 
Front anc rear baffles are 
mounted with aát:iitional c eats tc 
increase the rigidity of the 
cabinet and make it resistant to 
resonance and v bration. And the 
front baff e has rounded corners 
to reduce diffraction and provide 
better definition. 

Sound Radiation Response or the 
Sx-911 aro 

12 -3/8 -inch (31.5cm) cloth carbon 
woofer for the bass sound that's 
crisp, extended and rid- 

s 5 -inch (12cm) "fine" clock carbon 
midrange for rich and natural 
midrange sound 
1 -3/16 -inch (3cm) amorphous - 
diamond coated tweeter - 
transparency and super or transient 
response 
Low-resonance/vibration die-cast 
aluminum speaker frames 

High -density confer -based 
particletoard enclosure for musical 
sonority 
Round-cornered'ront baffle to 
provide -azor-sharp definition 
3 -part crossover -tetworkto prevent 
interference 
Computar -optimized speaker layout 
for natural sound field reproduction 
and clear sonic inaging 
High power handing capac ty: 
150 watts/300 watts (music) 



SPECIFICATIONS 

AX -Z911 BK Digital Pure -A Integrated amplifier 

OVERALL CHARACTERISTICS 
Output Power 100 watts per channel, min. 

RMS, both channels 
driven into 8 ohms from 
20Hz to 20kHz, with no 
more than 0.003% total 
harmonic distortion 

105 watts per channel. min. 
RMS. into 8 ohms al 1 kHz. 
with no more than 0.0005%' 
total harmonic distortion 

Total Harmonic Distortion 
AUX to SP OUT 0.003% al 100 watt output. 

8 ohms, 20Hz to 20kHz 
0.0005%' at 105 watt output. 

8 ohms. 1kHz 
PHONO to SP OUT 0.007% at 100 watt output, 

8 ohms. 20Hz to 20kHz. 
-20dB volume 

Power Bandwidth 7Hz to 60kHz (IHF. both 
channels driven, 8 ohms. 
0.02% total harmonic 
distortion) 

Frequency Response (8 ohms) 
TUNER/AUX/CD/TAPE DC to 200kHz +0dB, -3dB 

REC Output Level/Impedance 400mV/400 ohms (ANALOG) 
2.0V/550 ohms (DIGITAL) 

Input Sensitivity/Impedance (1kHz) 
PHONO MM 2.5mV/47k ohms (+6dB) 
PHONO MC 20011V/470 ohms (+6dB) 
TUNER/AUX/CD/TAPE 400mV/30k ohms 

Signal -lo -Noise Ratio (66 IHF/'78IHF) 
PHONO MM 90dB/80dB (REC OUT) 
PHONO MC 74dB (25011V input)/73áB 

(REC OUT) 
TUNER/AUX/CD/TAPE 1I2dB/85dB 

PRONO EQUALIZER SECTION 
Phono Overload (1kHz): MM 100mV (0.007% total 

harmonic distortion) 
MC 7mV (0.007% total harmonic 

distortion) 
RIAA Phono Equalization: MM í0.2d8 (20Hz to 20kHz) 

MC ±0.2dB (20Hz to 20kHz) 
D/A CONVERTERSECTION 
Sampling Frequencies 32k. 44.1k. 48kHz 

(Auto Selection) 
Total Harmonic Distortion 
Dynamic Range (1 kHz) 
Signal -to -Noise Ratio 
Dimensions (WXHXD) 

Weight 

0.0035% (1kHz) 
97dB 
102dB 
18 -3/4X6 -9/16X17-7/16 inches 
475X 166X442mm 
44.1 lbs. (20kg) 

Measured by JVC Audio Analysis System. 

XP-A1000BK Digital Acoustics Processor 

Level/Impedance: Input 2V/47k ohms 
Output 2V/500 ohms 

Total Harmonic Distortion: 
MAIN OUT 0.002% (1kHz, 2V output) 
D.A.P. OUT 0.005% (1kHz. 2V output) 

Frequency Response: 
MAIN OUT 5Hz - 100kHz (+0. -3dB) 
D.A.P. OUT 5Hz - 20kHz (±0.5dB) 

Dynamic Range: MAIN OUT 110dB 
D.A.P. OUT 94dB 

Signal -to -Noise Ratio: 
MAIN OUT 
D.A.P. OUT 

Dimensions (WXHXD) 

110dB 
94dB 
18-3/4x4X t4-3/16 inches 
475X101 X360mm 

IOW Ci{ICK COItFP. P*1-40~-41,4kA 

FIX -1001 VBK Programmable Remote/ 
Computer -Controlled Receiver 

AMPLIFIER SECTION 
Output Power: 

2 -Channel Operation 

4 -Channel Operation 

Total Harmonic Distortion 
(8 ohms, IkHz) 

Input Sensitivity/Impedance 
PRONO MM 
PHONO MC 
VIDEO SOUND/AUX/ 

CD/TAPE 
Signal -to -Noise Ratio ('66 IHF/'78IHF) 

PRONO 80dB/80dB (REC OUT) 
VIDEO SOUND/AUX/ 100dB/85dB 

CD/TAPE 
Frequency Response 

PHONO 
VIDEO SOUND/AUX/ 

CD/TAPE 
S.E.A. SECTION 
Center Frequencies 

120 watts per channel, min. 
RMS, both channels 
driven into 8 ohms from 
20Hz to 20kHz, with no 
more than 0.007% total 
harmonic distortion 

(Front Channels) 
110 watts per channel. min. 

RMS, both channels 
driven into 8 ohms from 
20Hz to 20kHz, with no 
more than 0.007% total 
harmonic distortion 

(Rear Channels) 
15 watts per channel. min. 
RMS. into 8 ohms at 1kHz. 
with no more than 0.07%' 
total harmonic distortion 

Control Range 
FM TUNER SECTION (IHF) 
Usable Sensitivity 
50dB Quieting Sensitivity: 

MONO 
STEREO 

Distortion (1 kHz) 
MONO/STEREO 0.08%/0.08% 

Signal -to -Norse Ratio (IHF-A Weighted) 
MONO/STEREO 84dB/78dB 

(at 85dBf) 
Selectivity (±400kHz) 
Capture Ratio 
Frequency Response 
AM TUNER SECTION 
Usable Sensitivity 

0.003%' at 125 watt output 

2.5mV/47k ohms 
25011 V/ 100 ohms 
230mV/47k ohms 

20Hz - 20kHz ( ± 0.5dB) 
5Hz - 50kHz (+0, -1 dB) 

Signal -to -Noise Ratio 
(100mV/m) 

Selectivity (t 10kHz) 
VIDEO INPUTS/OUTPUTS 
Output Signal Level 
Impedance 
Synchronization 
Signal -to -Noise Ratio 
Crosstalk 
Dimensions (WXHXD) 

Weight 

63. 160, 400. tk.2.5k. 6.3k. 
16kHz 

;10dB 

10.3dBf (0.91iV/75 ohms) 

14.8dBf (150V/75 ohms) 
38.3dB1(22.5pV/75 ohms) 

70dB 
1.5dB (tOmV/300 ohms) 
30Hz - lSkHz (+0.5, -0.8dB) 

25011V/m (Loop antenna) 
301íV (External antenna) 
50dB 

38dB 

1 Vp-p (at 1 Vp-p input) 
75 ohms unbalanced 
Negative 
45dB 
45dB (3.58MHz) 
18-3/4 X6 -3/16X15-1/8 inches 
475X 156X383mm 
29.8lbs (13.5kg) 

'Measured by JVC Audio Analysis System. 

XL-Z555BK Compact Disc Player 

Frequency Response 
Total Harmonic Distortion 

(1kHz) 
Dynamic Range (1 kHz) 
Signal -to -Noise Ratio 
Channel Separation (1 kHz` 
Wow and Flutter 
Output Level 
Dimensions (WXHXD) 

Weight 

TD -V711 BK 

2Hz - 20kHz 
0.0035% 

97dB 
100dB 
92dB 
Unmeasurable 
2.0V RMS 
18 -3/4X4 -9/16X11-1/2 inches 
475X 115X291 mm 
12.6 lbs. (5.7kg) 

Discrete Throe -Mead Lassen* 
Deck 

Frequency Response (at -20 VU) 
Metal Tape 10 - 22,000Hz 

(15 - 20,000Hz ± 3dB) 
SA/Chrome. .Tape 10 - 20.000Hz 

(15 - 18,000Hz ±3dB) 
Normal Tape 10 - 20.000Hz 

(15 - 18.000Hz ±3dB) 
59dBa (Metal) 
0.022% (WRMS) 
65dB 
40dB 

Signal -to -Noise Ratio 
Wow and Flutter 
Crosstalk (1 kHz) 
Channel Separation (1kHz) 
Harmonic Distortion 

Total (OVU. 1kHz) 
K3 (OVU. 1kHz) 

Input Sensitivity/Impedance 
Line Input X2 

Output Level/Impedance 
Line OutputX2 
Headphones 

Dimensions (WXHXD) 

Wéight 

1.0% (Metal) 
0.5% (Metal) 

80mV/50k ohms 

300mV/600 ohms 
0 - 1 mW/8 ohms (Matching 

impedance: 8-1k ohms) 
18 -3/4X5 -1/4X13-1/4 inches 
475X 132X336mm 
18.3 Ibs.(8.3kg) 

Measured from peak level, weighted, without NR. The S/N 
is improved by about 15dB al 500Hz and by about 20dB 
above 1kHz with Dolby -C NR on. and by 5dB at I kHz and 
by 10dB above 5kHz with ANRS/Dolby-B NR on. 

SX-911 WD 3 -Way Speaker System 

Type 
Speakers: 

Woofer 

Midrange 

Tweeter 

Power Handling Capacity 

Impedance 
Sensitivity (1m on axis) 
Frequency Range 
Crossover Frequencies 
Dimensions (WXHXD) 

Weight 

3 -way, acoustic suspension 

12-(30.5cm). cloth carbon 
cone 

4-1/2' (11.5cm). cloth carbon 
cone 

1' (2.5cm). amorphous - 
diamond coated dome 

150 watts 
300 watts (Music) 
6 ohms 
91dB/W m 
40 - 50,000Hz 
500Hz, 4kHz 
15x26 -3/16X13-7/8 inches 
38OX665X351mm 
62.8 lbs. (28.5kg) 

JVC presents the best of international jazz festivals. 
Newport Jat1 Festival s o registered serves work of George lane and lestrvd Prodrele m 

JVC JVC JVC JVC JVC jow igs CAPITAL RADIG 
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mina 
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JVC COMPANY OF AMERICA 

DIVISION OF US JVC CORP. 
41 Slater Drive, Elmwood Park, N.J.07407 



EQUIPMENT PROFILE 

DBX TX1 
TUNER 
Manufacturer's Specifications 
FM Section 
Usable Sensitivity: Mono, 9.4 dBf. 
50 -dB Quieting Sensitivity: Mono, 

11.2 dBf; stereo, 38 dBf. 
S/N: Mono, 85 dB; stereo, 79 dB. 

dbx xr s*essa nrew 0 fog 0/Y19143 

ws 

THD + N: Mono, 0.06% for wide i.f. 

and 0.3% for narrow i.f.; stereo, 
0.07% for wide i.f. and 0.5% for nar- 
row i.f. 

Frequency Response: 20 Hz to 15 
kHz, ± 0.35 dB. 

Capture Ratio: 1.5 dB. 
Alternate -Channel Selectivity: 

70 dB. 
Adjacent -Channel Selectivity: 

Wide, 7 dB; narrow, 26 dB 
Image Rejection: 100 dB. 
If. Rejection: 100 dB. 
Subcarrier Rejection: 70 dB. 
SCA Rejection: 80 dB. 
I.f. Bandwidth Switching 

Threshold: 20.7 dBf. 
Stereo Switching Threshold: 

20.7 dBf. 
Muting Threshold: 20.7 dBf. 
Output Level: 1 V for 100% modula- 

tion. 

AM Section 
Sensitivity: 250 µV/m. 

FY 

9B.0ú16 

11 

1 

S/N: Greater than 45 dB at 1 mV/m, 
30% modulation. 

THD: 0.5% at 5 mV/m. 
Frequency Response: 40 Hz to 5 

kHz, ±2 dB (NRSC pre -emphasis). 
Selectivity: 70 dB. 
If. Rejection: 70 dB. 
Image Rejection: 45 dB. 
Maximum Radio Frequency In- 

put: 3 V/m. 
Output Level: 1 V for 1 mV input, 

80% modulation. 

General Specifications 
Memory Backup: More than 10 

days. 
Dimensions: 17.1 in. W x 1.75 in. H 

x 9 in. D (43.4 cm x 4.4 cm x 22.9 
cm) 

Weight: 3 lbs. (1.4 kg). 
Price: $800. 
Company Address: P.O. Box 100C, 

Newton, Mass. 02195. 
For literature, circle No. 91 

,11111,1111111"111 IJ 

Larry Schotz, who helped design the dbx TX1 tuner, is 
one of the foremost consumer electronic product designers 
practicing in the United States. You may remember that 
some 10 years ago, it was Schotz who startled the audio 
world with his remarkable Micro/CPU 100 tuner (first sold by 
Sherwood Electronics, later under the Draco Labs label). To 
the best of my recollection, that was the first commercially 
available tuner to employ frequency -synthesized tuning. 
Among its novel features was the ability to program the 
alphabetic call letters of its preset stations. 

During the intervening years, Schotz has built up an 
outstanding reputation, primarily in the area of r.f. product 

design. He has executed successful designs for such com- 
panies as NAD, Proton Nakamichi, and Parsec, to name 
just a few. When dbx decided to broaden their product line 
to include a tuner, they sought his help. It was a wise move! 

Over the last couple of years, I've often been troubled by 
the fact that rarely, if ever, was I able to realize claimed 
usable sensitivities for most of the FM tuner products I've 
testec. Oh, it's not that they miss by much. A claimed 10.8 
dBf might work out to be 12 or 13 dBf, for example. But that 
consistent pattern has caused me, more than once, to 
suspect miscalibration of my Sound Technology FM genera- 
tor. Thanks to the dbx TX1 tuner, those doubts have now 
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"Because I wanted to:have the world's finest= 

amplifier and the world's greatest transfer;function, 
I built thé astonishing Silver Seven" 

B%r e pon meet the new A1-4.Ot,BBob 

Carver wants you to nreel its inspiratin, 
the money-is-no-olijectSilnerSeven. 

71!z SilverSeven, finest pouer 
awtfaer in the uorld $8,750 each. 

Teo required for stereo. Thbe 
cuu rrs note: The 15th KI8816550A 

is a ffoliage regulator. 
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One of my important design precepts is 

- that power amplifiers should be easily afford- 

able but last year, when I began designing a 
powerful new amplifier, I temporarily set aside 

- that precept of affordability. The result is the 
Carver Silver Seven Mono Power Amplifier." 

Destined to redefine ultra -high -end 
-values forever, the Silver Seven is truly a 

"money -is -no -object" design. In fact, ̀ just 

a single pair of its fourteen KTh8 í6550A 

Beam Power output tubes cost more . 

than some budget amplifies. 
The Silver Seven employs classic, 

fully balanced circuit topology and the 
go,-) c6'nw finest components in existence. 

A-450 Ultra Linear output trtnsformes 
-yl ith oxygen -free primary leads and pure silver 

secondaries. 

Wonder Cap capacitors thmughriut. 

Inteironnects are Van den Hul Silver: 

Internal wiring is pure silver 
Wonder Solder t nvighout. 

Gold input connectors and high cumin 
gold output connectors 

The Silver Seven's polished granite anti - 
vibration base floats on four Shunt's vibration 
dampers. The separate power supply's power 
transformer end -hells are machined from a 
solid block of high -density aluminum. 

Capable of an astonishing 390 joules 

energy storage, the Silver Seven delivers 

a consercat ively rated 375 mats into 
8 ohms from 20H to 20kH. with no more 
than 0.5% distarlion. On the l -ohm tap, 

peak current is in excess of 35 amps! 

Sonically, a pair (for stereo) of the flaw- 

less Silver Sevens almost defies description. 

1 

Iouterjiil 

evolution 
Distributed in Canada try: technology 



`Because I wanted to share 
its magnificent sound with you we built 

the new Carver M-4.Ot' 

717e 114.Ot, identical/:* nrferfuurctior. 
and ,3 5 wrt.ts rmyicy at ¿ohms 

20-20kHa with no maw than 0.5% ffit 
7btal maximum ordh..tcunrent is _ 

67amperes 
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Superlatives are insufficient. 

Irhat does this have to do with the 
newts -4.0t? 

Everything, Because the M -4.0t precisely 

duplicates the transfer function of the 
Silver Seven. 

Ever wondered why two amplifiers of iden- 

tical wattage can sound different.? Or why two 
designs with different output ratings can sound 

much the same? In many cases, it's because 
each power amplifier exhibits a unique rela- 

tionship between its input and output signals. 

Like human fingerprints, this t nzsfet fdmction 
is subtly distinct, defining much of the sonic 

character of the design. Bob has not only 
perfected the art of measuring an amplifier's 

transfer function, but is able to duplicate it in a 
completely dissimilar amplifier design! That's 
how he invested his solid state M -1.0t with the 
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trr;nsier function of a set of 1:50Gf esoteric tube 
amps several years ago. 

This time he's gone one better. Or two. 

lies used this powerful scientific method 
to duplicate the transfer function of the Silver' 

Seven in the new M -4.0t (now you know what 
the"t" signifies). Mind you. we are not saying 

the M -4.0t is identical to a pair of Silver Sevens. 

An M-4 Ot weighs 23 pounds versus the Silver 

Seven at 300 pounds a pair. The Silver Seven 

stores 390 joules of enerl,iy while the M -4.0t 

stores none. ks a Magnetic Field Power Ampli- 

fier the M -4.0t instantly draws the power it 

needs directly from the AC line. 

Though in choosing the M -4.0t you níay 
miss the warm glow of the Silver Seven's silver 

tipped vacuum tubes reflecting in polished black 
lacquer. be assured both amplifiers are the most 

musical, effortless, and open sounding you have 

r 

r, 

ever heard. Bass is fi.ill ar d tight, midrange is 

detailed, treble is pure and transparent. 
Each can float a full symphony orchestra 

across the hemisphere of your living room with 
striking realism. 

Bob,Carver developed this incredible design 
for one reason: to bring you thebest the world 
has to offer and the best amplifier value ever, 

and he has succeeded handsomely 
Lister' to the new, incredibly affordable 

M -4.0t at your nearest Carver dealer. Or write 

us for more information. Well even send you 

data on the Silver Seven. Alter all, if you ever 

want to move up from the M -4.0t, there's only 

one possible alternative. 

CARVER 
Musical 

Enter No. 20 on Reader Service Card 

Acctrrate 

P.O.Box 1237, Lynnwood WA 98046 



The dbx TX1's mono usable 
sensitivity was better than 
specified, even though that 
spec was so good it looked 
like a typographical error! 

S,9nel- to-Nuise 
0.0 

/ 

hallo 4481 versus Signal Level (an); ¿ha 1X1 AM/FM loner 

AUDIO OUTPUT 

-IB.BU -10.0 

-20.00 -20.0 

-40.40 -40.0 

STEREO NOISE 
-50.00 -50.0 

-60.00 -68.0 

MONO NOISE 
-70.00 \ -70.0 \ 
-80.00 

-90.000.0 
10.00 20.00 30.00 40.00 50.00 60.00 70.00 89 4.1190.0 

Fig. 1 -Mono and stereo 
quieting characteristics, 
wide i.f. mode. Ultimate 
S/N in narrow i.f. mode 
was identical, although 
usable sensitivity was 
not quite as good. 

Distortion No.se versus Signal Level, 0421.1. Any Model TX AM/FM Tuner 
5 

0.1 MONO 

0.0100 

A 

B 

\ STEREO 

10.00 20.08 30.00 40.00 

8.1 

0.010 
50.00 60.00 70.00 80.00 

Distortion Noise versus S,gn.l Level, (Marro.), dbx Model TAl AM/TM Tuner 

N,\ 

0.1 

MONO \`-- 

0.0100 
0 10.00 20.00 70.08 40.00 50.00 

Fig. 2-THD + N vs. 
signal strength at 1 kHz 
for wide (A) and narrow 
(B) i.f. modes. 

0.1 

60.00 70.00 80.000.0(0 

been dispelled. The claimed mono usable sensitivity of 9.4 
dBf (that's not a typo) turned out to actually measure 8.5 
dBf. (That's not a typo, either!) But I'm getting way ahead of 
myself. 

The low -profile TX1 incorporates automatic circuits for 
reducing noise from weak FM stations. The tuner constantly 
monitors the FM signal for noise, which is normally concen- 
trated at the higher audio frequencies. When noise is de- 
tected, the circuit blends together the high frequencies of 
the two stereo channels to reduce it. Since this blending 
occurs dynamically, it is only activated when necessary. It 

also can be introduced, if needed, by the user. 
As an aid to tuning in weak stations that are close in 

frequency to strorger signals, whenever the TX1 senses 
such situations, it automatically chooses the narrow i.f. 
mode for greater selectivity and adjacent -channel rejection. 
(This feature also can be manually selected.) The unit's 
circuitry can memorize six AM and six FM station frequen- 
cies, and it employs frequency -synthesized tuning with 100 - 
kHz increments on FM and 10 -kHz increments on AM. As 
indicated in the published specs, in the event of a power 
outage (or if the tuner should be unplugged from an outlet), 
preset information will be retained for at least 10 days. 
Usually, the information will be retained for about two weeks. 

Although most designers of AM/FM tuners treat the AM 
section pretty much as an afterthought, in this Schotz de- 
sign, careful attention has been given to the AM circuits as 
well as the FM section. For years now, I've been complain- 
ing about the poor AM frequency response of so-called 
high-fidelity tuners and receivers. In one sense, my criticism 
has been unfair. The fact of the matter is that most manufac- 
turers roll off the high end of their AM tuners in order to 
reduce background noise and interference, especially dur- 
ing nighttime listening. To compensate for this design ap- 
proach, most AM stations boost or pre -emphasize the high 
frequencies of their program content. The situation is not 
unlike that in FM, with the 75-4 pre -emphasis curve used 
at the transmitting end and the 75-4 de -emphasis curve 
employed in all FM tuners intended for use in the United 
States (it's 50 µS in Europe). Until recently, however, there's 
been one major aifference between the FM and AM ap- 
proaches to pre -emphasis and de -emphasis: AM stations 
did pretty much as they pleased. Some pre -emphasized a 
great deal, some didn't pre -emphasize at all, and there was 
everything in between. Tuner manufacturers were therefore 
at a loss to know exactly how to roll off the response of their 
AM circuitry. Recently, the National Radio Systems Commit- 
tee (NRSC) decided to do something about the chaotic 
status of AM. They came up with a defined pre -emphasis 
curve and urged stations to employ it. Simultaneously, they 
urged makers of AM tuners to build in the inverse de - 
emphasis curve. It is no surprise to find that Larry Schotz's 
AM circuit, as found in the TX1, is one of the first to comply 
with this voluntary standard. 

Control Layout 
A power on/off button at the left of the tuner's all -black 

panel has a tiny LED indicator above it. To the right are four 
very small buttons that select i.f. bandwidth, mono or stereo 
reception, the Schotz noise -reduction circuitry, and muting. 
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No afterthought, the TX l's 
AM section clearly received 
as much careful attention as 
the FM circuitry. 

Distortion Noise ('/.> versus Frevuencs (Hz); <Mx IX> AM/FM Tuner (0,2e I.F., 

/ 
..1, / 

0.01058 

A 

B 

100 

STEREO -i 

M0N0 

xr/ 

10k 20k 

Distortion Noise (Y.) versus Frevuenty (Ho); dho ¡V1 AN/FM Tuner (Marrow I.F.) 
5 

0.01050 
100 

Fig. 3-THD + N vs. 
frequency for wide (A) 
and narrow (B) i.f. modes. 

Lk 10k 20k 

Awel,tude 
5.0000 
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4.0000 

1.0010 

2.0000 

1.0000 
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-1.000 

-2.000 

4.000 

-5.0002. 100 

Fig. 4-FM frequency 
response. Note vertical 
scale of 1 dB/div. 
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When either of the last two controls is pressed, a small 
indicator LED lights up above it. These buttons are of the 
light -touch variety and do not stay pushed in when activat- 
ed, so there would be no way of knowing which settings 
were operating without the LEDs. The i.f. bandwidth and 
mono/stereo indications, rather than appearing above their 
respective touch buttons, show up in the main display at the 
center of the panel, which also has a five -LED signal - 
strength meter. Below are AM and FM band -selector but- 
tons. Further to the right are the six preset buttons, plus the 
"Set" button, for storing specific AM or FM station frequen- 
cies. At the extreme right is a welcome rotary tuning knob. 

How can a tuning knob work with a frequency -synthe- 
sized tuning system? Simply by coupling the knob to an 
optical disc fitted with small holes. As the holes pass in front 
of a beam of light, that light impinges upon a sensor which 
tells the tuner section how far to move up or down in 
frequency. To me, there's something more ergonomically 
pleasing about spinning a tuning knob than leaning on a 
button and watching the digits change on a display. 

The rear panel is equipped with a 75 -ohm coaxial con- 
nector for a transmission line from your FM antenna, and a 
pair of terminals for connecting an external AM antenna, if 
needed. The usual AM rod antenna will probably suffice in 
most locations, but the owner's manual wisely urges FM 
listeners to use something better than the supplied T -wire 
antenna. (The manufacturer devotes 11/2 pages of their well - 
written manual to the subject of FM antennas, and it ought to 
be required reading for anyone who owns an FM tuner or 
receiver.) If your incoming transmission line is of the 300 - 
ohm, flat twin -lead type, there's no need to buy an accesso- 
ry transformer; dbx supplies one. Left and right output jacks 
are located on the right half of the rear panel. 

Measurements 
As I've mentioned, I was astounded to find that the TX1's 

mono usable sensitivity measured even lower than its low 
published specification: 8.5 dBf as against 9.4 dBf claimed. 
For you folks who still think microvolts, that's a usable 
sensitivity of 0.73 µV into a 75 -ohm antenna impedance! 
Stereo usable sensitivity was determined by the stereo 
threshold rather than by the tuner's actual front-end perfor- 
mance. That threshold (as well as the muting threshold) was 
set at 20 dBf, which is exactly where I felt it ought to be in 
terms of optimizing S/N, distortion, and other parameters. 

A plot of S/N versus signal input is shown in Fig. 1. 
Ultimate S/N measured 81 dB for mono and a very high 79 
dB for stereo. Since S/N was the same whether the tuner 
was in the wide or narrow i.f. mode, I saw no point in plotting 
both, though it should be noted that the usable sensitivity in 
the narrow mode was slightly worse than in the wide. This is 
attributable to the higher level of THD in the narrow mode 
rather than to any increase in noise. 

Figure 2 shows how THD + N varied as a function of 
signal input level. In the wide mode (Fig. 2A), THD + N 
measured 0.06% in mono and 0.13% in stereo at 65 dBf for 
a 1 -kHz modulating signal. In the narrow i.f. mode (Fig. 2B), 
THD + N increased to 0.17% in mono and was 0.25% in 
stereo. Both results in the narrow mode are only about half 
of those specified by dbx. 
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If you would only buy audio from a real hi-fi 
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company and video from a real \ ideo manufacturer. t -: from whom do you buy audio/video? The company 
that builds hothbig/i-eiid audio and video. Akai. 

kka is AA -\'435-13 AA' Receiver is proof of 
what happens when audio and video are fully 
integrated. Its audiophile features include a 

"clean" 125 watts per channel* variable 
loudness, external processor loop. motor-drivenvolu me 
control, source direct and much more. 

The kA -\'435 -B's extensive video capabilities include 
the widest assortment of audio/video inputs and outputs 
including S -\I IS. front panel video, and video RE 

The true beauty of the sleek \A -\''+35-B is the way it 
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ties everything together. Featuring the most logical rear panel 
and internal switching designs. it takes full control of your 
audio/video system. even remotely with its universal remote 
(capable of learning" up to 35 functions from almost any 
remote audio or video components). 

Sight and sound are brought together to create a 
genuine theatrical experience via the AA-\'-135-B's Dolby® 
Surround Decoder, which even includes extra stereo 
amplifiers for two rear speakers. 

The Akai AA -\'435-B. Built for people who know that 
the very best in audio/video only happens when audio and 
video are treated as one. 
nvu K.Ánn ¶,m : tn, t0ln, mm,, nb (l(IS%tI to AKAI 
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The dbx TX1 tuner handled 
weak signals or interference 
from powerful adjacent 
stations as though it had 
a mind of its own. 

Separation (dB) vs. Frequency (II) (_Modulated Ch.,----_0nwod. Ch.) din TIll 

10.000 10.00 

0.0 

-10.00 

WIDE 

NARROW 

-30.00. 

-40.00 

NARROW 
-50.00 -- -------------- 

WIDE 

-60.0020 ION 

Fig. 5A -FM frequency 
response (top curves) and 
separation (bottom curves) 
for both i.f. modes, with 
signal input of 65 dBf. 
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Fig. 5B -Blending effect 
of Schotz noise -reduction 
circuit (see text), which is 
constant at all signal 

levels, and separation 
without NR at levels of 
40 and 45 dBf. 
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Fig. 6 -Separation and 
crosstalk components for 
a 5 -kHz modulating signal. 
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Plots of THD + N versus frequency are presented in Fig. 
3. For the wide i.f. mode (Fig. 3A), the rather odd shape of 
both curves, above 7.5 kHz or so, is due to a filter whose 
use is mandated by the EIA/IEEE Tuner Measurement Stan- 
dard. This filter's cutoff frequencies are set at 200 Hz and 15 
kHz (the second harmonic of 7.5 kHz). At 100 Hz and 6 kHz 
(the two frequencies other than 1 kHz at which distortion is 
supposed to be reported), THD + N was 0.042% and 
0.18%, respectively, in mono and 0.32% and 0.5% in stereo. 
Switching to the narrow i.f. mode (Fig. 3B), again at 100 Hz 
and 6 kHz respectively, THD + N was 0.11% and 0.6% in 
mono; for stereo, results were 0.57% and 0.49%. 

Figure 4 shows FM frequency response from 20 Hz to 15 
kHz (the highest audio frequency broadcast on FM). Maxi- 
mum deviation from flat response was no more than +0.2 
dB and -0.35 dB. An important point concerning good FM 
design is illustrated in Fig. 5. Conventional wisdom has 
always maintained that switching from a wide to a narrow i.f. 
tuning mode (to overcome adjacent- or even alternate - 
channel interference) inevitably means giving up separation 
as well as lowest possible distortion levels. In this Schotz- 
designed tuner, "conventional wisdom" holds as far as the 
higher distortion is concerned. But look at Fig. 5A, a plot of 
frequency response of one modulated stereo channel (solid 
curves) and of separation or output of the unmodulated 
channel (dashed curves). In this case, the decrease in 
separation when switching from wide to narrow i.f. band- 
width was insignificant, even when you take into account the 
slight change in output level shown by the two response 
curves. Separation at 1 kHz, for example, decreased only 
from 54 to about 50 dB at 1 kHz. It remained virtually 
unchanged at 10 kHz (around 39 dB) and decreased from 
52.5 to about 47.5 dB at 100 Hz. That's what I call good 
stereo multiplex decoder and i.f. circuit engineering. 

Separation measurements were repeated and plotted in 
Fig. 5B to ascertain the effect of the Schotz "blend" or 
noise -reduction circuitry. If these curves are to be believed 
(and I repeated the tests several times to make sure that I 

wasn't doing something wrong), the blend characteristics of 
the Schotz NR circuitry are like no others I have ever 
measured. Maximum blend occurs at midrange frequen- 
cies, while separation increases almost to its original levels 
(those measured with the Schotz feature turned off) above 5 
kHz. The lower curves in Fig. 5B represent separation at 45 
and 40 dBf, lower signal levels than the 65 dBf of Fig. 5A. 
This accounts for the slightly lower separation, even with the 
Schotz NR circuit switched off. 

I pondered for a long time the strange blend separation 
characteristics seen in Fig. 5B. The only conclusion I could 
reach was that perhaps Schotz created this kind of blend 
action because he recognized that human ears are most 
sensitive to noise in the midrange and upper midrange 
region, where we see the greatest blending (least separa- 
tion). He may have also reasoned that the upper midrange 
is most useful in stereophonic localization and therefore 
allowed the separation to increase at those frequencies. 
Whatever the reasoning, I can attest to the fact that, under 
weak -signal stereo reception conditions, the Schotz circuit 
does make a big difference, reducing annoying back- 
ground noise without sacrificing stereo effects altogether. 
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If all you're looking for is power, it's easy enough to 
find. But raw power is a little like an avalanche-it tends 
to destroy the surrounding detail. 

That's why Counterpoint created the SA -20, a hybrid 
amplifier capable of delivering 1000 -watt peaks. It harness- 
es power in the most natural way possible. And captures 
music's majestic qualities Dy using the finest vacuum 
tube technology yet developed. 

But sonic realism requires more than power. // 
Music demands accurate preservation of "' 
sonic detail as well. Our SA -5.I tube pre- 
amplifier has the uncanny ability to / - 

retain music's natural harmonic 
structure, elevating it-and your 
music-to heights you may have / 
only dreamed of. 

As you well know, rare and 
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beautiful things are often hard to find. So if you haven't 
found an SA -20 to listen to, call 800-247-6468 (in California, 
619-598-9090) 619-598-9090) for the - 
dealer nearest you. 

Otherwise, you - 

may never find what ' ° 

you're searching for. 

°.. r- 

COUTRPOINT 
SUPER \ATI JML. SOLD 
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Thanks to the TX1's excellent 
quieting and usable sensitivity, 
I was able to capture every 
station I've ever picked up 
in my area. 

Amplitude (dB) versus Frequency (Mz); AM Tuner sect,on, db TXl 
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Fig. 7-AM frequency 
response without pre - 
emphasis in both i.f. 
modes (A) and with 
NRSC pre -emphasis 
in wide mode (B). 
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Next, I modulated one stereo input of my FM generator 
with a 5 -kHz signal and did a spectrum analysis of the left - 
and right -channel outputs, using the 1/3 -octave bandpass 
filter of my Audio Precision System One test equipment and 
sweeping from 1 to 100 kHz (Fig. 6). The solid curve repre- 
sents the output from the modulated channel, in which we 
see the peak at 5 kHz. The dashed curve was plotted by 
reading the output of the opposite, unmodulated channel. At 
5 kHz (the modulating frequency), separation was an im- 
pressively high 58 dB. There is also some evidence of third - 
harmonic crosstalk at 15 kHz (about 70 dB below maximum 
modulation level), some residual 19 -kHz pilot carrier output 
(about 66 dB down from maximum modulation level), and 
some 38 -kHz residual product signal (about 68 dB down). 

Capture ratio was exactly 1.5 dB, as claimed. Alternate - 
channel selectivity measured 73 dB, and adjacent -channel 
selectivity was 7.5 dB in the wide mode and 28 dB in the 

narrow. Image and i.f. rejection were both above 100 dB. 
Muting and stereo threshold both measured 20 dBf, and AM 
rejection was 68 dB. 

Since dbx published more specifications for AM tuner 
performance than most makers of AM/FM tuners, I decided 
to test the AM section a little more extensively than usual. To 
begin, I measured frequency response without regard to the 
NRSC pre -emphasis characteristic discussed earlier. Re- 
sults are shown in Fig. 7A. The only real difference between 
the curves for wide and narrow i.f. bandwidths was a slight 
shift in output level. Without pre -emphasis of the signals 
modulating the AM generator, response rolled off to -6 dB 
at just over 4 kHz. When I applied pre -emphasis to the 
modulating signal (Fig. 7B), response was considerably 
flatter, extending beyond 5 kHz for the -6 dB roll -off point. 
As soon as more manufacturers recognize and begin to use 
this NRSC pre -emphasis characteristic, I will omit the type of 
plot shown in Fig. 7A and will show only the net response 
using pre -emphasis. 

At a signal input level of 5 mV/m, THD of the AM section 
measured 0.45%, and S/N (referred to a 30% modulation 
level) was 47 dB. Sensitivity, with a signal applied directly to 
the external AM antenna input, was 30 µV. (I have no easy 
way to measure sensitivity via a supplied loopstick or ferrite 
rod antenna.) 

Use and Listening Tests 
The dbx TX1 almost seemed to have a mind of its own 

when it encountered weak signals or signals that were 
interfered with by strong adjacent signals. Both of these 
conditions are easy to find in my listening location, and not 
once did I feel the need to override the "decisions" made by 
the Schotz logic circuitry as it switched from wide to narrow 
or turned the Schotz noise-reduction/stereo-blend circuit on 
or off. This Schotz blend circuit, as strange as its response 
appeared in the lab tests, really did the job it was intended 
to do. There were at least three instances where I encoun- 
tered stereo signals so noisy that I normally would have 
switched to mono. Instead, with the Schotz NR circuit auto- 
matically activated, those signals became tolerable-al- 
though, of course, there was still some background noise. A 
fourth signal, one that had a moderate amount of noise but 
could have been tolerated, became virtually noise -free 
when I manually activated the Schotz NR. Interestingly, for 
that signal, the Schotz circuit did not automatically switch in; 
I had to do it manually to enjoy its benefits. 

With the kind of usable sensitivity and 50 -dB quieting 
characteristics this tuner exhibits, it almost goes without 
saying that I was able to log every station I have ever picked 
up in my location-a total of over 58 at last count. However, 
atmospheric conditions affect this, too. Some days are bet- 
ter than others, and, as I write this report, there has been 
unusually violent sun -spot activity which, in the past, has 
impaired FM reception. Still, the TX1's performance need 
not take second place to the reference tuner against which I 

compared it. When you consider that my reference unit 
costs about twice as much, this is another milestone in the 
long list of Larry Schotz's achievements and a component 
that should prove extremely successful for dbx. 

Leonard Feldman 
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Until now, separates this good 
had to be inconvenient. 

Since time immemorial, Y,r,_ __moue ,-. 
dedicated audio buffs have been - - - - - 

forced to choose between 
lomml 

all-out performance or all-out 1- 1 
I I 1 

. -. 

convenience. - 
Such a decision is no longer - - -- 

necessary r _ . ..m 
- 

Introducing seriously sophis- 
ticated separates that not only - _ - - -_-_-_- --- 
offer performance designed to q' ̀p 1......w, _ A 

bring tears to your eyes, but also - -- 
uncompromising remote control 
capabilities, as well. 

The heart of this remark 
able new stack is the CX-1000U == 
digital preamp. 

You'll find audio and video .---.--. 
switching with 10 audio and 4 , _ = 

video inputs. 5 audio and 2 video 
record outputs. - 

Even optical and coax digital 
audio inputs and outputs. 

And Yamaha's Hi -Bit, 8 times oversam- dynamic power to drive the greatest possible 
pling digital filter moves unwanted digital range of speakers. 
noise so inaudibly far above your music, it can't And as a versatile comple- 
possibly interfere. F' ment to the CX and MX -1000U, 

While our Hi -Bit twin D/A converters we proudly introduce our new 
ensure even the lowest level signals are TX -1000U tuner. 
reproduced with excellent linearity.y ; Yxr'll find a 6 -way multi -status 

Anchoring the power portion of the memory to lock in 6 different param- 
trio is the new MX -1000U power amp. _ eters to give you optimum reception. 

Featuring specs nothing short of Plus 24 station presets. Even pro - 
sensational, with a rather awesome grammable station call letters. And more. 
260 watts R MS per channel. (Both 4P Drop by your Yamaha dealer for a 
channels driven into 8 ohms, 20-20,000 demonstration today. 
Hz at no more than 0.003% THD.) Quite possibly the The experience may be a bit most potent remote 

And dynamic power capable of toe,rrgrace,tntr unnerving at first. 
delivering a phenomenal 1000 watts per 

eo«ee table. 
All that uncompromised power and 

channel into ] ohm. performance. Plrtts the convenience of a 
All made possible by Yamaha's exclusive full -function remote control. 

Hyperbolic Conversion Amplification (HCA) But we have 
circuitry that eliminates crossover and switch- a feeling you'll get 
ing distortion and provides extremely high used to it. IVIAHA® 

r 

198W. lmutha ElectnmiesGorpornion. USA. P.O. Box 61i60. Buena Iirk. CA 90622. 
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Introducing the most powerful expression 
of a new technology: 

The Bose®10.2TM Series II Direct/ 
Reflecting® system with Acoustimass® 
speaker technology. 
Inside and out, it's a speaker unlike any other. 
The new Bose 10.2 Series II speaker successfully har- 
nesses a series of audio technologies to take the listener 
one step closer toward the goal of all speakers: the real- 
ism of live music. The 10.2 Series II speaker combines 
the most powerful version of Acoustimass speaker 
design available for the home with the proven, critically - 
acclaimed benefits of a Bose Direct/Reflecting' system. 
The result: a musical listening system with no compro- 
mises -one that's at home in any environment. 

Technology in harmony with home 
aesthetics. 
Moreover, the 10.2 Series II system brings lifelike sound 
into the living environment without overwhelming it. Each 
speaker's genuine wood veneer, hand-crafted Acousti- 
mass enclosure produces the bass necessary to make 
even the most demanding music come to life, yet 
requires just one square foot of floor space. The system's 
Stereo Targeting® arrays precisely shape and control 
sound, providing listeners-regardless of where they 
stand or sit-with full, balanced stereo sound from both 
speakers. Where the 
speakers look best is also 
where they sound best. 

Greater musical 
realism with any 
sound source. 
Like all Bose Direct/ a' 

Reflecting® speakers, the 
10.2 Series II system is 
designed to accurately 
reproduce much of the 
clarity and spaciousness of 
live music. This strict atten- 
tion to sonic detail is carried 
through to the lowest notes, 
where Acoustimass 
speaker technology pro- 
vides much of the realism 
and impact normally expe- 
rienced only in the concert 
hall. The system's purer 
sound provides the 
dynamic range and high 
power capability required 
for optimum results with 
any audio or video system 
and software-especially 
digital. 

How an Acoustimass® speaker works. 

Air Mass B 
Actrip Like ) 

Pislm 

Air Spring 

Au prinq 1 )))/1 
Acoustimass Speaker / Conventional Speaker 

Improv ng speaker performance means first reducing distortion. The design of 
an Acoustimass® speaker substantially reduces distortion (see diagrams and 
graph). The benefits of this patented speaker technology are purer sound and 
an increase in the dynamic range of bass performance. 
Left: An Acoustimass speaker launches sound into the room using two masses 
of air working like pistons (B&C, darker blue), rather than by a surface vibrating 
directly into the room. The sound launched into the room by the Abousti Hass 

speaker's 'air pistons is the purest sound that can be produced by present 
technology 
Right: A vibrating cone radiating directly into the room (D) produces unfiltered 
sound 

Cone Excursion Comparison. 
(lower excursion means lower distortion) 

Graph: The distortion 
produced by any speaker 
rises dramatically with 
its cone motion, or ex- 
cursion. At port -tuned 
frequencies, a typical 
Acoustimass speaker's 
cone has less than 
1/16 the maximum 1 

excursion of sealed and 
ported cones. Inside an 
Acoustimass speaker, the 
interac:ion of the air 
springs with the air 
masses in the ports 
produces a very high 
pressue at the surface of 
the cone. This greatly 
reduces the cone's excur- 
sion, and therefore 
reduces distortion. The air springs act with their respective masses to form low- 
pass filters, removing arty small distortion components generated by the cone. 

Maximum 
Excursion Cons Excursion Comparison 
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Judge for yourself. 
Ask your authorized Bose dealer to demonstrate the 
new Bose 10.2 system with Acoustimass speaker tech- 
nology against any other speaker-and hear the differ- 
ence for yourself. For more information, call Bose 
Corporation toll -free at 1-800-444-2673 between 9 a.m. 
and 5 p.m. EST. 

Better sound through research. 

Enter No. 14 on Reader Service Card 



EQUIPMENT PROFILE 

DUAL Cs 5000 
TURNTABLE 
AND 
ORTOFON X3 -MC 
CARTRIDGE 

14 

fi 

Manufacturer's Specifications 
Turntable 
Drive: Belt. 
Motor Type: Hall effect. 
Speeds: 331/3, 45, and 78 rpm. 
Wow & Flutter: ± 0.025% DIN wtd., 

± 0.015% wtd. rms. 
Rumble: -56 dB, DIN unwtd. 
S/N: -80 dB. 
Arm Type: Pivoted, with interchange- 

able headshells and ±5° VTA ad- 
justment. 

Power Requirements: 115 or 230 
V a.c., 50/60 Hz. 

Dimensions: 171/2 in. W x 51/4 in. H 

x 15'/4 in. D (44.5 cm x 13.3 cm x 
38.7 cm). 

Weight: 17 lbs. (7.7 kg). 
Price: $500 including tonearm. 

Cartridge 
Type: High -output moving coil. 
Stylus: Fine line, nude diamond. 
Cantilever: Aluminum. 
Stylus Tip Radius: 35 x 7µm. 
Equivalent Stylus Tip Mass: 0.75 

mg. 

Output: 2 mV for 5 cm/S at 1 kHz. 
Tracking Ability: 70 µm lateral at 

315 Hz. 
Recommended Load Imped- 

ance: 47 kilohms. 
Internal Resistance: 80 ohms. 
Frequency Response: 20 Hz to 40 

kHz, +4, -1.5 dB. 
FIM Distortion: Less than 1.0%. 
Channel Separation: 25 dB at 1 

kHz. 
Channel Balance: Less than 2 dB 

at 1 kHz. 
Lateral Compliance: 13 µrm/mN 

(13 x 10.6 cm/dyne). 
Recommended Tracking Force: 

2 grams, ±0.2 gram. 
Weight: 4.1 grams. 
Price: $200; replacement stylus, 

$100. 

Company Address: 122 Dupont St., 
Plainview, N.Y. 11803. 

For literature, circle No. 92 
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Dual is a company in West Germany whose reputation for 
making top-quality turntables has endured for many years. I 

looked back through some old electronics catalogs and 
found a Dual Model 1006 record changer listed in 1961. At 
$79.95, it was considered an expensive, top-quality unit. In 
those days, most people opted for record changers rather 
than separate turntables and tonearms because most pop 
recordings were available on 45- and 78 -rpm singles. The 
purists could still play their 331 -rpm LPs manually with 
some of the record changers available back then. In 1961, 
the catalogs featured record changers made by such com- 
panies as Garrard, Webcor, Collaro, Glaser -Steers, VM, and 
Miracord as well as Dual. I must admit that I am a bit 
surprised to see that Dual is still in business since most of 
the other companies are gone now, or at least are not 
making record players. Dual still flourishes, located in the 
famous Black Forest area of West Germany, which has a 
reputation for craftsmanship going back many centuries. 

The CS 5000 was a pleasant surprise because it com- 
bines both elegance and simplicity at a modest price. The 
Dual' OPS (Optimum Pivot System) tonearm, which is an 
integral part of the CS 5000, is quite sophisticated for a 
semi -automatic unit of this kind. The turntable was tested 
and auditioned using an Ortofon X3 -MC moving -coil phono 
cartridge. Ortofon is also a name from the past which 
continues to command respect from even the most dedicat- 
ed audiophiles. They were one of the first companies, if not 
the first, to begin producing high -quality moving -coil car- 
tridges. The X3 -MC is reasonably priced, and when it is 
mounted in the Dual OPS tonearm, the cost of the total 
package is quite low. The price is low enough, in fact, to 
elicit skepticism as to the level of performance wiich can be 
expected, when compared to the high cost of most audio- 
phile record playing systems. 

First Impressions 
As I have indicated, I was pleasantly surprised to see that 

Dual had produced a record player which appeared to be 
both elegant in design and simple to use. It is very light; the 
whole unit, including the base and dust cover, weighs only 

MEASURED DATA 
Dual CS 5000 Turntable 

Parameter Measured Comment 

Speed (at 331/3 rpm) 
Speed Stability 
Wow, Unwtd. Peak 
Wow, DIN Wtd. Peak 
Flutter, Unwtd. Peak 
Flutter, DIN Wtd. Peak 
W & F, Unwtd. Peak 
W & F, DIN Wtd. Peak 
Long -Term Drift 
Rumble, Unwtd. 
Rumble, Wtd. 
Suspension 

Resonance 

+ 0.40% 
±0.20% 

0.18% 
0.09% 
0.08% 
0.03% 
0.25% 
0.18% 

20.17% 
- 74.7 dB 
- 90.9 dB 

No adjustment 
Very good 
Very good 
Excellent 
Excellent 
Excellent 
Very good 
Good 
Very good 
Excellent 
Excellent 
Too highly damped 

to measLre readily 

17 pounds. The walnut -veneer base is nicely styled, and the 
finish is excellent. The combination of walnut, satin -brushed 
aluminum, black rubber mat, and smoked plexiglass dust 
cover is very striking. The power switch is on the left front of 
the platform, while the three speed -selection buttons are on 
the right. I tapped the tonearm tube with a metal rod. 
Tapping the tube near the main pillar produced a "tik" 
sound; tapping near the headshell produced a "tak." When I 

grasped the armtube, while holding the main pillar steady, 
I noticed that the bearings have a very slight amount of play. 
I also observed that the headshell is different than others I 

have seen, because it has a system for adjusting the vertical 
tracking angle (VTA) of the phono cartridge stylus. There 
also is quite a delay between starting the turntable and the 
auto descent of the tonearm to the record. At 331 and 45 
rpm, the delay is about 7 to 8 S; at 78 rpm, the delay is 12 S. 
It appears that the speed -sensing system is slow in deter- 
mining that the platter is up to speed. 

For a number of reasons-among them reputation, price, 
and appearance-I was anxious to set up the Dual CS 
5000/Ortofon X3 -MC combination so I could listen to it. I 

controlled myself, however, and completed the technical 
measurements first. By doing so, I was able to ensure that 
the turntable, tonearm, and cartridge were functioning opti- 
mally and that the listening evaluations were made under 
ideal conditions. 

Features 
The CS 5000 turntable has three speeds, including 78 

rpm, which is rather unusual. The speed of the Hall -effect 
motor is electronically controlled by comparing the speed of 
the platter's rotation to the exact frequency of a quartz 
reference oscillator. (This oscillator also serves as the refer- 
ence for an automatic cueing system which lowers the arm 
only when the platter reaches full speed, and raises the arm 
if the speed changes) The electronic circuit boards are 
mounted to the molded plastic subchassis. There is no 
vernier control to vary the speed, which would have been 
nice for use with older 78 -rpm recordings, many of which 
were not recorded at exactly 78 rpm. The cast -aluminum 
alloy platter weighs 2 pounds and has a ring of damping 
material inserted around its inside periphery. The thick, 2 - 
pound, black rubber mat also provides damping for the 
platter's bell -like ringing modes. The platter is driven by a 
belt that runs from the motor pulley to an 85/8 -inch -diameter 
ring on the underside of the platter. Two access holes in the 
platter allow the belt to be installed or removed easily. (If the 
platter needs to be removed for any reason, the belt must 
be taken off the motor pulley.) The main bearing and the 
center post are captive and fixed to the subchassis. A hole 
in the platter's center allows it to be slipped over the center 
post, which rotates with the platter. A ground wire is con- 
nected to the center post and to other metal parts of the 
turntable, exiting through the back of the base with the 
phono leads. These leads are not detachable and have 
ordinary phono plugs with red and white plastic insulators. 

The speed sensors consist of a small extension from the 
bottom of the platter, about 33 inches from the center, 
which looks like a flat screwdriver blade, and a U-shaped 
plastic part fastened to the subchassis. The blade passes 
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Dual's CS 5000 turntable 
is a pleasant surprise, 
combining elegance and 
simplicity while offering 
a modest price. 

through the U-shaped sensor with each revolution of the 
platter. Perhaps this is why the speed -sensing system is so 
slow, since it is updated only once per revolution. 

Four feet on the bottom of the base contain the springs 
that are used to suspend the subchassis on which the 
platter's main bearing and the tonearm are mounted. The 
method of adjusting these springs is not very clear in the 
booklet that accompanies the turntable. While adjusting 
them, I unintentionally popped off the little plastic inserts at 
the bottom, so I glued them back on. Dual says that these 
inserts are designed to be used only where extra isolation is 
required-with systems set on springy floors, for instance- 
and that leaving them off would "improve the bass re- 
sponse." Unfortunately, this information (which was not in 

the instruction manual) reached me after my tests were 
completed. 

The a.c. power cord is detachable and has only two 
prongs. The smoked plastic dust cover can be removed by 
sliding it out of the hinges on the back of the base. These 
hinges have coil springs which hold the cover up even in 

intermediate positions. When the cover is fully open, 16 
inches of clearance is required above the shelf or platform 
upon which the turntable rests. The CS 5000 will fit into an 
opening 17% inches wide by about 15 inches deep; if you 
remove the cover, you could change records and operate 
the turntable with only about 6 or 7 inches of clearance. 

The CS 5000 is supplied with the Dual OPS tonearm. The 
vertical pivots are located in line with the surface of a 

record, which is considered to be the optimum location with 
respect to tracking any warps in a record. The counter- 
weight, on the rear of the tonearm, is mounted below the 
record surface, which is also considered optimum. Part of 
the counterweight is isolated by a rubber compliance, which 
is meant to provide a sort of anti -resonance at the main 
tonearm/cartridge resonant frequency. This has been a fea- 
ture of Dual tonearms for many years. 

The OPS tonearm is of the dynamic balance type, which 
means that its tracking force is set by a coiled spring once 
the tonearm mass, including the cartridge mass, has been 

balanced statically by the counterweight. The calibrated 
knob for tracking force adjustment is located on the side of 
the main pillar. A calibrated anti -skating or sidethrust adjust- 
ment lever is on the front of the tonearm base. 

The headshell includes a spring -loaded, plastic, cartridge 
mounting platform with an adjusting knob. This knob allows 
the VTA of the stylus to be adjusted to the optimum setting 
without having to use separate shims. 

There are several ways by which the tonearm can be 
raised and lowered. The automatic feature is most useful at 
the end of a record because is raises the tonearm and turns 
off the motor. To start a record, you bring the tonearm off the 
armrest and place the stylus over the record. When the 
turntable is up to speed (as determined by the underplatter 
sensor and quartz reference oscillator mentioned earlier), 

MEASURED DATA 
Dual OPS Tonearm 
Pivot -to -Stylus Distance: 8.875 in. (22.5 cm). 
Pivot -to -Rear -of -Arm Distance: 2.688 in. (6.8 cm). 
Overall Height Adjustment: None. 
Tracking Force Adjustment: Spiral spring, adjusted by knob on 

main pillar. 
Tracking Force Calibration: 1 to 3 grams, within 0.1 gram. 
Cartridge Weight Range: 2 to 10 grams. 
Counterweights: One, 80 grams. 
Counterweight Mounting: Positioned below record surface; 

plastic mount with threaded insert; rubber -mounted 
subweight. 

Sidethrust Correction: Sliding lever on base of main pillar. 
Pivot Damping: None. 
Lifting Methods: Automatic at end of record; manual by 

damped cueing lever or fingerlift on headshell. 
H ead sh e l I Offset: 26.5°. 
Overhang Adjustment: Slots in headshell. 
Bearing Alignment: Very good. 
Bearing Friction: Very low, with slight play. 
Bearing Type: Dual gimbal. 
Lead Torque: Very low. 
Arm -Lead Capacitance: 160 pF, both channels. 
Arm -Lead Resistance: 1.7 ohms, both channels. 
External Lead Length: 40 inches (1 meter). 
Structural Resonances: 200, 1600, 2350, 4400, and 5750 Hz. 
Base Mounting: Center hole for arm post and three screws for 

base. 

Ortofon X3 -MC Cartridge 
Coil Inductance: Left, 394 µH; right, 385 p.H. 

Coil Resistance: Left, 82.0 ohms; right, 75.9 ohms. 
Output Voltage: Left, 0.41 mV/cm/S; right, 0.35 mV/cm/S. 
Tracking Force: 2.1 grams recommended. 
Cartridge Mass: 4.2 grams. 
Microphony: Very low. 
Hum Rejection: Very good. 
Rise -Time: 9 
High -Frequency Resonance: 23.3 kHz. 
Low -Frequency Resonance: 8.7 Hz (in Dual OPS tonearm). 
Low -Frequency 0: 7.3 (in Dual OPS tonearm). 
Recommended Load Resistance: 47 kilohms. 
Response to Load: No effect from resistances greater than 

1 kilohm or capacitance less than 1,000 pF. 
Polarity: Plus, for RIAA Standard. 
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" , "Why all \\ Boston Acoustics 
speakers sound alike. 
(More or less, that is.)" 
Andy Petite, chief designer, Boston Acoustics. 

"At Boston Acoustics, live music is our basic reference 
standard. And since we design each of our speakers to 
sound musically accurate, all of our systems have a 
remarkable sonic resemblance. 

"Any full -range speaker system, whatever its size, 
should have good octave -to -octave tonal balance and 
wide dispersion. We provide these qualities in all of our 
speaker systems-from the A40 bookshelf to the T1000 
tower. (From our long experience in listening to many 
competitive speaker lines, the same can be said of only 
a few.) 

"In larger rooms and at higher listening levels, the 
differences-and the superiority-of our more expen- 
sive systems begin to emerge. They can play louder 
without strain, and reproduce deeper bass. But this 
doesn't detract from the musicality, accuracy and tonal 
balance of our smaller speakers. 

"How much sound a speaker produces in your listen- 
ing room also depends on the room's size, the music 
you listen to, and how loud you play it. Because all 
Boston Acoustic speaker systems-bookshelf, floor - 
standing and tower-meet all our standards, there's at 
least one that should meet your special requirements 
and conditions.* 

"So when you visit a Boston Acoustics dealer, ask to 
hear a Boston speaker. Any Boston. We can't promise 
you perfection, but we will bring you as close to the 
music as the state of the art allows." 

*"lt certainly helps that we design and build our own 
speakers-all with the same high quality materials. Fur- 
ther. we manufacture all our speakers to such tight toler- 
ances that any two samples of a given model are virtually 
identical. And to insure this, we test each completed 
system-every single one-before it leaves the factory. 

"Finally, sonic similarity is especially important with 
surround -sound systems. An all -Boston system assures 
the greatest sonic impact." 

Boston Acoustics 

The A411 Series II. 
$170 a paint Our most popular book- 
shelf system "... attains an aura of spa- 
ciousness surpassed only by some of the 
far more expensive multi -directional 
speakers" The New York Times. 

ti 

The T830. 
$500 a paint Our most popular tower 
system "...we were enormously 
impressed...superb sound, practical size 
and proportions, and affordable price." 
Julian Hirsch, Stereo Revrew. 

t Suggested retail price. 

247 Lynnheld Street, Peabody, MA 01960 (508) 532-2111 



There are twotests for 
of a system. 
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As you know, a/d/s/ began life as 
a speaker company. But it was 
only a matter of time before our 
interest in accurate musical repro- 
duction led us to think seriously 
about the electronic portion of a 

sound system. 
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As you can plainly see, the R4's displays are 
extremely legible and easy -to -read from 
anywhere within a wide viewing angle. 
The unit provides you with full information 
about its operating status, so you know 
what you're doing and not flying blind. 

What we wondered was whether 
we could improve upon that 
which was available at the time. 
The results appeared first in this 
country in 1983. 

1 

F 
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The R4 gives you true multi -room capabili- 
ties, while the RC1 provides the means to 
control the system no matter what room 
you're in. 

Lean, spare and understated, the 
Atelier Series was an articulation 
of our belief that high-grade elec- 
tronic components needn't look 
like laboratory instruments. Nor 

require an engineering degree to 
coax into operation. Nor surren- 
der to the indignities of planned 
obsolescence. 

That philosophy today finds its 
expression in the Atelier R4 and 
its perfectly matched family of 
components. 

A new class of component, 
as a look under the hood 
will attest. 

At first glance, the R4 may 
appear to be a receiver. And it's 
true that the unit functionally 
incorporates the classic elements 
of that category of product. But 
beyond the impressive amplifier, 
pre -amplifier and tuner sections, 
the R4 bears about as much 
resemblance to a receiver as 
a BMW 735 does to a motor 
scooter. A look inside will illus- 
trate the point. 

We draw your attention first to 
what you'd least expect to find in 
a high fidelity product-a com- 
puter. Specifically, a microproces- 
sor designed by a/d/s/ to provide 
a level of functionality never avail- 
able before. For example, you can 
program the R4 to automatically 
turn on any combination of 
sources within your Atelier sys- 
tem for listening and recording, 
whether you're at home or off 
on an extended vacation. 

When you are at home, you'll 
appreciate the fact that the R4 
can give you access to any source 
from any room in your house- 

R4 

4.b y 
dIP wb. 

f ̀ I ( 

The R4. Its slim, spare design gives little hint 
of the technological sophistication and sonic 
power that reside inside. 

all by remote control. And when 
we say control, we mean control. 
With the RC1, you can control the 
nuances of every remote -ready 
Atelier component in your system 
-the compact disk player, the 
cassette deck, the tuner, even 
Atelier components which have 
yet to leave the drawingboards 
at a/d/s/. 

If you're a computer buff, you'll 
be pleased to know you have 
the option of controlling Atelier 
functions by connecting your pc 
to the RS -232 port in the R4. 

3 5 

. ., 

With the RC1 remote control unit, you can 
control every important function of every 
remote -ready Atelier component. You can 
do it standing up, sitting down or lying on 
your back. It issues more than 200 different 
commands. 



the electronic heart 
Music and time. 

Pertinent to the subject of control 
is the large scale integrated chip 
that's embedded within the R4's 
control circuit. This chip makes it 
possible for you to control volume, 
bass and treble settings in precise, 
digital increments-channel to 
channel, and with none of the 
variation in levels that are typical 
of "twirl -knob" systems. 

The sonic purity is uncommon 
because the design is 
uncommon. 

The R4's preamp signal paths 
are unusually noise free. That's 
because all circuits have been 
painstakingly protected from 
stray radiation by ample amounts 
of shielding-one of just many 
steps we've taken to preserve the 
extremely low distortion of the 
amplification stages. 
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As audio purists, we also feel 
compelled to tell you that the 
R4's microprocessor exists entirely 
outside the path of the audio 
signal. In other words, it keeps 
to itself, which is as it should be. 

The FM portion of the R4 is as 
impressive as everything else 
about the unit. Finetuning is 

done in small, digital increments, 
which results in superb signal 
acquisition-the best possible, 
in fact-and eliminates distortion 
and "fuzzy" reception. Working 
down the signal chain, we come 
to the IF amps. Their bandwidth 
has been carefully designed to 
yield exceptional selectivity. 
Finally, stereo decoding is, in a 
word, impeccable. The result: 
optimum stereo separation. 

As for the prodigious amount 
of power the R4 produces for 
its size, that was accomplished 
thanks to our use of a proprietary 
rail -switching technology that 
automatically and instantane- 
ously increases power for high- 
energy music transients-well 
beyond its rated 75 watts per 
channel. 
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A glimpse inside reveals how carefully 
thought-out the R4 is. No space is wasted. 
Electronic circuitry, heat sinks, transformers, 
etc., are all contained within a box that 
stands only 21/4" high. 

When you need more power, 
we have more amplifier. Our 
PA4 amp provides 150 watts per 
channel, and nearly double that 
amount when bridged. Whether 
you use one or two PA4's in tan- 
dem with the R4, operation 
remains completely automatic. 
Moreover, you don't surrender 
any of your remote control 
capabilities-a fact that nicely 
differentiates Atelier from its 
competitors. 

One final point deserves to be 
repeated. When we entered the 
electronics arena in 1983, our 
stated goal was to produce 
superb audio equipment that 
never became outdated. The 
R4 is the product of that vision, 
and it won't. 

For more information about any 
a/d/s/ products, phone a/d/s/, 
toll -free, at 1-800-345-8112. 
(In PA, call 1-800-662-2444.) 

The Atelier system of electronic compo- 
nents. From top to bottom, the R4, the CD4 
compact disk player, the C4 cassette deck 
and the PA4 power amp. That's even an 
Atelier storage module they're sitting on. 

a/d/s/ 



Both the vertical pivots 
and the counterweight of 
the Dual OPS tonearm have 
been optimally positioned. 
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Fig. 1-Frequency 
response and crosstalk, 
Ortofon X3 -MC cartridge 
in Dual OPS arm of 
CS 5000 turntable. 
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Fig. 3- 
Response to 
vertical and 
lateral modulation 
from 2 to 100 Hz 
(slow sweep); 
damping is better 
in the vertical 
plane. Note the 
anti -resonance 
at around 11 Hz. 
This is probably 
due to the 
counterweight 
suspension, 
which helps 
control vertical 
tonearm motion. 

Fig. 2- 
Low-frequency 
tonearm/cartridge 
resonance is at 
8.7 Hz, with a O 
of 7.3. Test was 
conducted using 
slow sweep from 
5 to 20 Hz. 

Fig. 4- 
Check of 
structural 
resonance in 
OPS tonearm, 
using slow 
sweep from 
20 Hz to 1 kHz. 
A number of 
resonances are 
apparent. 
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the tonearm descends to the record groove. Pressing any 
speed selector during play raises the tonearm. If the record 
ends, or if you pick up the tonearm with the fingerlift on the 
headshell (or the damped cueing lever) and place it on the 
armrest, the turntable shuts off, and the automatic lift rises. 
The headshell is removable and is secured by a metal 
locking collar. Slots in the headshell allow cartridges to be 
mounted and adjusted using a supplied plastic template. 

The Ortofon X3 -MC phono cartridge is of the moving -coil 
type, which means that its magnets are fixed and that the 
coils for each channel are attached to the rear of the stylus 
which moves with the modulation in the record grooves. The 
X3 -MC is a high -output design, so it can be connected 
directly to the MM phono input of a preamplifier or receiver 
without the need for the usual MC transformer or pre- 
preamp stepup device. High -output MC cartridges used to 
require more turns of wire in the coils. The slightly higher 
electrical resistance and inductance of these coils made the 
resistance of the tonearm wiring less of a problem. How- 

ever, the coils' higher mass resulted in poorer high -frequen- 
cy characteristics. Now, with stronger magnets available 
(and by clever des gn), this can be overcome. 

Measurements and Listening Tests 
Even though the Dual CS 5000 turntable and Ortofon X3 - 

MC cartridge combination is much less expensive than my 
reference system, I decided that it would be very enlighten- 
ing to compare them. A group of listeners was assembled to 
act as a panel. After I gave them the usual cautions about 
not talking or making outward signs of approval or disap- 
proval during the playing of the program material, they 
listened to a wide variety of musical selections on both 
systems. The panel members were given forms which al- 
lowed them to rate the systems (designated as "A" and "B") 
from 0 to -5 for each selection. Panel members were 
encouraged to make written comments describing the 
sound. After the listening session, I try to correlate these 
ratings and comments with the technical measurements. 
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"IfIHadItlbDoAllOverAn. ... 

Md I Do..:TñislsHow Id oIt:' 
"Henry Kloss. Member of the Audio Hall 

of Fame. Creator of Acoustic Research in the 
1950's, KLH in the 1960's, and Advent in the 
1970's -the dominant speakers of their dec- 
ades -now brings you Ensemble: the best - 
sounding speaker system of this era' 

Ensemble. By Henry Kloss. 
Ensemble is the fast of a new generation of 

stereo loudspeaker systems. It combines two 
bass units, two mid- to high frequency satellite 
units and something you won't find in any hi-fi 
store on earth: 

Your living room. Which now because of 
Ensemble's unique "double -dedicated" design, 
becomes a totally integrated part of the sound 
propagation process pving you perfectly bal- 
anced energy throughout the full ten octaves 
of music. 

The first speaker system 
that doesn't cheat you out of either 

bass or space. 
The fundamental octaves that so much of 

music is built on... 
The almost subaudible but palpable 

sounds generated by the big pipes of the ort 
the bottom of the acoustic or electric bass, the 
low notes of the synth... 

The frequencies completely ignored in the 
so-called "mini -speakers" now in vogue... 

Ensemble provides them. With two dedi- 
cated, acoustic -suspension loudspeakers whose 
jobs are solely to reproduce the bottom two 
octaves of musical significance. 

Atacompact 12"x21"x4.5;' they're small 
enough to be placed where they ll produce the 
best sound, minimizing "standing waves; and 
without visually overpowering your room. 

Beneath the couch, on top of the book- 
shelf, or under the potted plant...wherever the 
ear dictates, the eye won't be offended. 

As for the other 
8 octaves of music. 

The rest of the sound spectrum, from a 
nominal crossover of 140 Hz, is r 
reproduced by a stereo pair of 
two-way satellite units. Each 
incorporates a low -frequency . 

driver, crossing o\ er at 1,900 ' }T. 
1 44. 

.f 

Hz to a direct -radiator tweeter y., 

that goes beyond audibility. 
They are small enough (4"x5"x8" There is Ktzgeryvu can make, ()Iv don't 

high) to set the sound stage wherever mind takkg montyfront house guests-. 

you want it. Finished in 
scratch -proof, gunmetal _ W 
efev Nextel, they will 
took good fora lifetime. 

.. ` 
E _: -itt 

What Henry Kloss tells his friends: 
Every time I came out with a new speaker 

at AR, KLH, or Advent, my friends would 
ask me," Henry, is it worth the extra money 
for me to trade up?" And every time I would 
answer, "No, what you've already gt is still 
good 

enough 

But today, with the introduction of 
Ensemble, I tell them, "Perhaps now is the 
time to give your old speakers to the children" 

Overcoming the fear 
of paying too little. 

This is more difficult than it may 
sound. Because the Ensemble System 
sells for an introductory price of only 
$499. And it can be jamng to accept the 
notion that a product actually 
outperforms others costing 
several times more. 

The second thing you must 
overcome is :he misdirected notion 
that you must go to a dealer showroom and 
listen to the speakers. 

Because the fact is, the only way to 
appreciate the astonishing sound reproduction 
of this unconventional system is to audition it 

in your own room environment. Therefore, ; we sell direct to you, not to dealers. 
By phone, by mail, or by our 

; front door. With a straightfor- 
ward 30 -day money -back 
return policy. 

I ' 

P1ace Ensemble's satellites whewthtyte visible. 

J Thenhidetowuofthebasswritsunderthesofa, 
!t a d put theothcron the//11c000r with aptant 

on it. Whenyour ndsanñr, bit them 
to point out when' the bass is comingfivm. 
They7/point to the satellites. Ekrytt'ne. 

tt 

S g directly to 
the peop e who make the speaker. 

lb our knowledge, no other hi-fi manufac- 
turer invites you to call, talk about, and buy the 
system. ("Hello, Mr. Son?"'Ity that.) 

In fact, the easiest way to buy Ensemble is 
to call us with your credit card in hand, and 
speak with an expert who will be happy to walk 
you through everything you want to know 
about the system. For literature, for informa - 

don -or to order -the toll -free 
number is 1-800-252-4434, 
Mon.-Thurs., 9-9, Fri. and 
Sat., 9-6 Eastern Time. 
(In Canada, 1-800-525-4434.) 
Fax # (617) 332-9229. 

The DLsemble Sterty System: 
21nsmilts, 2satellites, /PO 
feet of Ivve, mountirtgwtits 

únelkgent daaon nation, 
and a ewrn body (lbw 
CambrrdgeSoundlbrks 
audio expert) 

CAMBRIDGE SOUNDWORKS 
154 Calfomia St.. Newton. ,\lassachusetts 02158 

:1 Send more information and lest Repons. 
J Send Ensemble risk -tree for :0days. for $49a' 
I'm paying by . Check Visa AmEC 

A. .t Number Exp 

S aaaue 

Name 

Address 

City State lip 

Phone tArea Codel Number 

FOR LMMEDIATE SER\10E: I -800-AKA-H IFI 

,v1.- residents add 5 sales tax. 
Plus freight. Call and ask. L J 

Enter No. 17 on Reader Service Card 



The counterweight and its 
suspension set up a sort 
of anti -resonance that helps 
to control the tonearm's 
vertical motion. 

LEFT CHANNEL 

10 USEC/PT 20.47 MSEC TOTAL 

E. M.LONG ASSOCIATES 

RIGHT CHANNEL 

--- 

DUAL OPS TONEARM AND ORTOFON 03 -MC CARTRIDGE - 

MECHANICAL IMPULSE TO TONEARM TUBE 

I I I I I I I 

'o 

Fig. 5 - 
Output vs. time 
of arm/cartridge 
when mechanical 
impulse was 
applied to 
armtube, with 
arm on rest. 

Fig. 7- 
Interchannel 
phase difference, 
using pink noise 
from E & K 2011 
test record, 
band 7. 
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Fig. 6 -Spectral output 
(averaged) of arm/cartridge 
for 16 mechanical impulses 
applied to armtube. See text. 
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Fig. 8-Interchannel 
phase difference vs. 
frequency for B & K 2011, 
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band 7, pink noise. Phase 
difference at 20 kHz Is 
34.3° (4.8 µS). 

As I mentioned previously, the measurements were com- 
pleted before the listening tests to ensure that the systems 
were in optimum adjustment. Special absorptive panels 
were installed at the sides of the monitor loudspeakers to 
soak up any nearby reflections. These speakers are a new 
generation of my CSI Time Align monitors, which also incor- 
porate the patented ELF (Extended Low FregL.ency) sys- 
tem. The monitors have high sensitivity and high power 
handling and are flat from 24 Hz to 24 kHz, with exceptional 
time domain characteristics. (I have been tempted to call 
these monitors "Ming" because they are so merciless in 

revealing everything, including the fact that we still don't 
make completely realistic, flaw -free recordings.) 

My audio system includes an absolute -polarity switch, 
and I have marked each musical selection with a plus or 
minus, indicating in which position the switch should be set. 
Of course, each system is also checked for polarity. The 

Ortofon X3 -MC cartridge gives a positive output for modula- 
tion toward the outside of the record, which follows the RIAA 
recommendation (in a bulletin issued September 12, 1973). 
Over the years, every cartridge that I have tested for Audio 
has followed this convention; because of this, I sometimes 
forget to mention the cartridge output polarity in my re- 
ports -even though I always check it. 

Figure 1 shows the amplitude versus frequency response 
and the interchannel crosstalk of the X3 -MC cartridge 
mounted in the OPS tonearm. The very slight swayback in 
the response between about 2 and 7 kHz, which reduces 
the output about 1 dB, may account for comments by most 
of the panel members that the Dual/Ortofon combination 
sounded a bit less forward than the reference system. The 
reproduction of voice and trumpets was deemed better than 
that of the reference system. The excellent separation be- 
tween the channels allowed the tested combination to 
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Bryston 4B Power Amplifier 

é 

Bryston's Critical Acclaim 
"1 have heard quite a few preamplifiers 

costing 3 times as tnuch as this Bryston . 5B, 
and not only would few of them sound better 
or be more acoustically accurate, but many 
would suffer by comparison. " Audio Ideas Guide 

III "Overall tonal balance of the Bryston .5B 
preamplifier was beyond reproach, and 1 was 
particularly pleased with the clean, smooth 
reproduction of high frequencies." 

Audio Magazine 

NI "At the incredibly competitive price of the 
Bryston .5B preamplifier, we can only strongly 
recommend its purchase!" Son- H i- F i 

"This Bryston .5B is a high -end product in 
every sense of the word, even in its simplicity, 
and it deserves to be known as the bargain of 
the decade in state-of-the-art preamplifiers." 

Audio Ideas Guide 

In Canada: 
[7.;E MARKETING LTD. 
57 Westmore Dr., Rexdale, Ontario, Canada M9V 3Y6 
(416) 746-0300 

la "Speed, huge transient attack, and powerful 
bass response were our first subjective 
impressions. This Bryston 4B has dynamic 
range to burn." Audio Magazine 

"The new 3B is neutral and self-effacing, 
with little character." Hi -Fi Sound Magazine 

"The Bryston TF- l is superb, in fact the very 
best transformer we can recall hearing." 

Hi -Fi Sound Magazine 

El "The Bryston TF-1 is the best MC 
transformer I have yet heard, and is so well 
shielded that its signal-to-noise figure matches 
any other step-up device on the market, and 
probably exceeds most." Audio Ideas Guide 

iii "1 would say that the LP playback qualities 
of the l2B with either moving coil or moving 
magnet cartridges are state of the art." 

Audio Ideas Guide 

In the United States: 
:í ny t ' 1VERMONT 

RFD #4, Berlin. Montpelier. Vermont 05602 
(802) 2236159 

Enter No. 15 on Reader Service Card 



The excellent separation 
between channels allows 
the tested combination 
to match the reference in 
imaging and spaciousness. 

E.M.LONG ASSOCIATES 

ORTOFON 03 -MC CARTRIDGE IN DUAL OPS TONEARM 

1KHZ 19.2 CM/SEC 

1KHZ 25 CM/SEC 

TRACKING TEST 56K 2010 RECORD 

1_1 1 ) 1_) 
E.M.LONG ASSOCIATES 

ORTOFON 03 -MC CARTRIDGE IN DUAL OPS TONEARM 

SHURE TTR-103 RECORD 10.8 KHZ PULSED 

1 

15 CM/SEC 

J 

30 CM/SEC 

iv\ \f\p-~-- 

T -i 

Fig. 9 - 
Tracking of arm/ 
cartridge with 
1 -kHz test tones 
at 25 cm/S 
(highest level on 
B & K 2010) and 
19.2 cm/S. Even 
the highest level 
is tracked 
moderately well. 

Fig. 11 - 
Output from 30 - 
and 15-cm/S, 
10.8 -kHz 
pulse test, 
Shure TTR-103 
test record. 
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Fig. 10 -Spectral analysis 
of arm/cartridge output 
when reproducing the 
signals of Fig. 9. 
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of distortion products from reference level. Output at 
signals shown in Fig. 11. 250 Hz is 0.63% for the 
Output at 30 cm/S is 8 dB 30-cm/S band. 
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match the reference system regarding any comments about 
the imaging and spaciousness of the sound. 

Figure 2, which is the result of a slow sweep from 5 to 20 
Hz, shows the low -frequency resonance due to the compli- 
ance of the Ortofon cartridge and the mass of the Dual 
tonearm. The O, which is related to the sharpness of the rise 
in output at the resonant frequency, is quite high. Low - 
frequency sounds, such as those produced by the double 
bass and kick drum, are affected by this characteristic. The 
listening panel's comments indicated that the reference 
system was superior in the quality of the bass produced, 
even though the quantity was sometimes greater with the 
Dual/Ortofon combination. 

Figure 3 demonstrates that the main effect of the low - 
frequency resonance is in the lateral plane of motion. The 
scale is from 2 to 100 Hz, and the output is due to a slow 

sweep through this range. The dip in output at about 11 Hz, 
in the vertical plane of motion, is due to the anti -resonance 
effect of the counterweight mass and the compliance of its 
rubber suspension. This anti -resonance helps to control the 
tonearm motion in the vertical plane, which could be caused 
by record warps, and shows that the Dual design technique 
really does work. 

Figure 4 shows the output of the right and left channels for 
a very slow sweep from 20 Hz to 1 kHz. The dips at 67, 100, 
and 250 Hz show that resonances are present, very likely 
due to the headshell coupling and the main pivots. These 
results also indicate that there is delayed reflected energy 
present. This energy could be partly responsible for some 
panel members' comments about a slight veiling of the 
sound on full orchestra and on strings and brass. The most 
interesting aspect of these delayed reflections is that, al - 
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par.a.digm [par'adim] noun: serving as an ex- 
ample or model of how so.-nething should be done. 

Every once in a great wile a product comes 
along that offers performance which rises above 
the current variety of clever designs and mar- 
keting hype. When this oacu,s the new level of 
performance achieved can be readily heard by 
both the ardent audiophile and the novice listener. 

Paradigm is a breakth-augi loudspeaker that 

provides a level of musical truth thatsimply must 
be heard. 

Oh yes, the price for such glorious perfor- 
manoe? Well ... what's even more remarkable. 
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music ... above all. 

In the U.S.: AudioStream, MPO Box 24:0. Niagara Falls. NY '4302 
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Die reine Musik, Pure Music, La musica pura, La pure musique. 
If you are looking for loudspeakers with the sound, the fit, the fin- 
ish of German precision technology, Canton is your clear choice. 

For fifteen years Canton has been dedicated to the notion that the 
best sound color is no sound color. So whether it's Brahms or Berry, 
Miles or Mozart, you can count on Canton to provide the music, the 
whole music and nothing but the music. 

To achieve this our German craftspeople build every component 
that goes into a Canton loudspeaker. Our engineers investigate 
every possible technological improvement, but don't innovate 
merely for innovation's sake. Our designers and cabinet-makers 
assure that Canton loudspeakers have a look of unparalleled 
sophistication and timelessness. 
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Time and again critics have agreed: "The absolute hit of the 
entire test... is the small Canton GL 260. Everyone who hears 
it... shakes his head with astonishment.." "(The CA 30) was 
the sure winner in the newly introduced premium class... (It) 
stands in the reference class as no super -speaker before it" 
"With its Pullman Set 400... Canton has scored a smash hit' 

I 

For a brochure on Canton home and automotive loudspeakers, please 
contact: Canton North America, Inc., 915 Washington Avenue South, 
Minneapolis MN 55415-1245, telephone (612) 333-1150. 
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It was only at very high 
recorded levels that the 
Dual/Ortofon combo sounded 
inferior to the reference. 

LEFT CHANNEL 

E.M.LONG ASSOCIATES 

ORTOFON 03 -MC CARTRIDGE IN DUAL OPS TONEARM 

1 KHZ SQUARE WAVE CBS STR112 RECORD BAND 1 

FIg. 13- 
_ Output from 1 -kHz 

square wave, 
- using CBS STR- 
_ 112 test record. 

RIGHT CHANNEL 

1.0 

.0.8- 

.04 

.02 

02 

-0.2 

-0.4 

1.0 
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Fig. 15 - 
Speed drift over 
a 40-S period. 

-The variations 
are at 1.8 S per 
cycle (0.56 Hz), 
related to the 
33'/3 -rpm speed. 
Actual average 
speed was 0.4% 
fast, so the 
0% line has been 

-adjusted to show 
_ pitch variations 
symmetrically. 
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though the dips appear at relatively low frequencies, the 
effects are heard in the higher frequency range. 

This phenomenon is seen more clearly in the next two 
figures. Figure 5 shows the output of the left and right 
channels due to a mechanical impulse applied directly to 
the tonearm tube, near the headshell. Although the impulse 
is quickly damped, it definitely illustrates that the output is at 
higher frequencies and that there are delayed reflections 
present. Figure 6 represents the spectrum due to a series of 
impulses which were applied and averaged. Most of the 
output is in the range between 1,450 and 7,500 Hz. This 
delayed mechanical energy could affect the sound in such 
a manner as to reduce the perceived transparency. 

Figure 7 demonstrates the excellent interchannel phase 
relationship between the left and right channels, with very 
little random scatter of energy. This good interchannel 
phase response is also indicated by the phase versus 
frequency response (Fig. 8); these results also show that 

image stability should be very good. The comments from 
the panel members regarding image stability bear this out, 
since the listeners rated the Dual/Ortofon combination as 
the equal of the reference system in this respect. 

Output versus time for the two highest levels at 1 kHz on 
the B & K 2010 test record is illustrated in Fig. 9. The output 
at 19.2 cm/S shows an excellent sine wave, while the output 
at 25 cm/S indicates that the stylus has difficulty tracing the 
peaks of the wave. This is still a very good result and 
demonstrates that the fine -line stylus is doing a pretty good 
job, since many cartridges will not do even this well. The 
effect of this performance upon the spectral output is shown 
in Fig. 10. It is easy to see the increase in level of the upper 
harmonics from 7 to 10 kHz. One panel member, who 
seems to be particularly sensitive to this kind of upper 
frequency distortion, said, after the listening sessions were 
over, that she changed her opinion about which combina- 
tion was better during the high-level orchestral passages of 
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I can easily recommend the 
Dual/Ortofon combination 
to anyone who wants high 
quality but can't afford 
expensive audiophile gear. 

1 1 I 
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MECHANICAL IMPULSE TO EDGE OF RECORD 
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1 

Fig. 17 - 
Output vs. time 
for mechanical 
impulse applied 
to edge of record, 
with stylus 
resting in groove. 
The turntable mat 
absorbs energy 
from the record 
fairly well and 
dissipates it 
quickly. 

(on I Fig. 19 - 
Output vs. time 
for mechanical 

- shock applied 
to the support 
stand on which 
the turntable 

¡` y rested. 
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one of the selections. For most of the previous pieces, she 
had rated the Dual/Ortofon combination equal to or better 
than the reference. 

This is why, in the beginning of this section, I wrote about 
my monitor speakers being so merciless. They reveal aber- 
rations and anomalies in recorded program material to such 
a degree that the slightly subdued and veiled sound of the 
Dual/Ortofon combination, which tends to mask these things 
slightly, can make many recordings more listenable. It 

wasn't until the Dual/Ortofon combination and the reference 
system were really stressed, by high-level program material, 
that the reference system demonstrated its superior quality. 

Figure 11 is a graph of output versus time for two different 
levels of the 10.8 -kHz pulsed tone -burst signal of the Shure 
TTR-103 test record. The Dual/Ortofon combination tracks 

the higher level very well, with the output showing very little 
asymmetry or compression. This good result is verified by 
the output spectra at these different levels (Fig. 12). Com- 
ments by panel members about the sound of cymbals and 
bells indicate that the tested combination was considered to 
be excellent. If the high -frequency tracking were not this 
good, these instruments would take on a leaden quality. 

The output of the Dual/Ortofon combination for the 1 -kHz 
square wave of the CBS STR-112 test record is shown in 
Fig. 13, and the result is quite good. The spectrum due to 
this output is not shown, but it revealed a very even distribu- 
tion of harmonics; the odd -order harmonics were predomi- 
nant, as they should be. The right channel showed slightly 
higher square -wave output, verifying Fig. 1, which shows 
greater high -frequency output from this channel. 
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Revox, with the new BI00 Series, simplifies its 
idea of elegance in audio ... 

The new B100 line represents a distillation of 
the most pertinent features of the 200-S Series- 
also a new Revox line of hifi components-and is 
less expensive. Yet the Revox reputation for 
matchless sonic performance established over 40 
years by Studer Revox of Switzerland-the world's 
premier manufacturer of professional multitrack, 
mastering and digital studio recorders-is not 
compromised in any way. 

Elegance is the definitive Revox quality. This 
distinctive characteristic of the B100 Series is 
evidenced in two ways: in its engineering-the 
strikingly apt, original and unobtrusive use of 
technology-and in its operation-the rapid and 
accurate access to exactly what you want to hear, 
in the fewest possible moves. 

A classic statement in high quality audio, the 
new B100 Series is the essence of Revox 
elegance. 

STUDER REVOX 
STUDER REVOX AMERICA, INC. 

1425 Elm Hill Pike, Nashville TN 37210 
(615) 254-5651 
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To borrow a phrase from 
a well-known computer 
company, this might be 
the record -playing system 
"for the rest of us." 

Figure 14 illustrates the wow and flutter spectrum of the 
CS 5000 turntable. The contribution made by the tonearm/ 
cartridge resonance can be seen in the range from about 7 

to 15 Hz. The anti -resonance of the isolated counterweight 
is probably responsible for the lack of a single, clearly 
defined resonance, which is good. 

The way that the pitch of the sound is affected during 
each revolution of the turntable is demonstrated in Fig. 15. 
The 0% line has been adjusted so that, even though the 
average speed is 0.4% fast, the variations in pitch are 
shown as plus and minus. The Dual CS 5000 performs well 
compared to other-even more expensive-turntables, and 
no comments were made by listening panel members which 
could be directly correlated with the cyclical pitch variation. 
Even during high-level musical passages, where stylus drag 
increases, the motor torque was sufficient to keep the pitch 
from lowering. 

The spectrum of the turntable's rumble components is 
quite low (Fig. 16), and the main components occur around 
the tonearm/cartridge resonance, which is normal. Com- 
ments were made by some panel members about rumble, 
but these were traced to the records themselves, since 
other program material was heard with practically no rumble 
at all. 

Energy absorption from the record by the turntable mat is 
fairly good and is dissipated quickly. This is indicated by 
Fig. 17, which shows that the upper frequency components 
are greatly reduced in the first 100 mS. Figure 18 represents 
the spectral components due to a series of mechanical 
impulses applied to the edge of a stationary record, with the 
stylus resting in a groove. The distribution is reasonably 
uniform and decreases considerably in the range above 
500 Hz. I also made acoustical measurements of the platter 
alone, and these showed that the damping material around 
the inside periphery is not very effective in reducing these 
modes. However, the turntable mat does do a good job of 

absorbing energy from the platter and completely elimi- 
nates the tendency to ring. 

Figures 19 and 20 show the output versus time and the 
spectrum of the output due to mechanical shocks applied to 
the heavy support stand on which the turntable was resting. 
These figures demonstrate that the CS 5000's suspension 
provides very good isolation from outside vibration. 

Acoustical isolation tests were also made but are not 
shown. They indicated that the Dual/Ortofon combination 
has reasonably good isolation from airborne sounds, espe- 
cially with the lid closed. 

Conclusion 
I have to admit that I was pleasantly surprised by the 

performance of the Dual CS 5000 turntable/Ortofon X3 -MC 
cartridge combination, with regard to both the technical 
measurements and the listening evaluations. Over the 
years, I have tested many very expensive turntables, tone - 
arms, and cartridges that have definitely increased the 
amount and quality of information which can be retrieved 
from the grooves of phonograph records. I have also tested, 
for my own information, some low-cost combinations. The 
differences between these and the audiophile combinations 
are quite obvious when comparing technical measurements 
and during listenirg evaluations. Even untrained listeners 
can hear the differences. The Dual/Ortofon pairing, how- 
ever, is not as easily distinguishable from the expensive, 
top-quality systems. I can easily recommend this combina- 
tion to anyone who desires high -quality phono performance 
but lacks the resources needed to purchase one of the 
more expensive systems. I congratulate Dual and Ortofon 
for having come up with a simple, integrated, and excellent - 
sounding turntable, tonearm, and cartridge combination. To 
borrow a phrase from a well-known computer company, this 
might just be the record playing system "for the rest of us." 

Edward M. Long 
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, ; 

To receive ccrrplete information on :he 
full Threshold product line write: Th eshold 
Corporation, cin InConcert, 12919 Erhart 
Avenue, Aubun, California 95603. Or call: 
1 (800) 888 8055. 

Threshold 
for those who find music 
an essential part of life 

Threshold products are 
exclusively distributed by 

l%(bNCEHI 

divisoo at 
Tire9rold Corporation 

t, 

/ /. 

f _ l í . r .,r 

/G 

`.... 
!I 

r 



EQUIPMENT PROFILE 
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Manufacturer's Specifications 
Frequency Response: 10 Hz to 20 

kHz, ±3 dB. 
S/N Ratio (AWeighted): 90 dB or 

greater. 
T H D: 0.006%. 
Wow & Flutter: Below measurable 

limits. 
Tone Control Range: Bass, ± 12 

dB at 100 Hz; treble, ± 12 dB at 10 
kHz. 

Bass Boost: + 10 dB at 60 Hz. 
Output Level: 1.4 V. 

Power Requirements: 14.4 V d.c. 
(11 to 16 V, negative ground); 1.0 
ampere. 

Dimensions: 7 in. W x 2 in. H x 61/8 
in. D (17.8 cm x 5.1 cm x 15.5 cm). 

Weight: 4.4 lbs. (2 kg). 
Price: $1,599.95. 
Company Address: Eclipse Mobile 

Sound Systems, 19281 Pacific Gate- 
way Dr., Torrance, Cal. 90502. 
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The number of manufacturers who have introduced play - 
only Digital Audio Tape machines continues to grow, de- 
spite the reluctance on the part of those same manufactur- 
ers to introduce DAT recorders into the U.S. and despite the 
sparse amount of prerecorded DAT software available. One 
of the most recent companies to offer a DAT player for 
mobile use is Eclipse, the high -end division of a large OEM 
mobile -sound manufacturer. 

It's interesting that Eclipse is making a DAT player the 
flagship of its first product line this early in the DAT era. How 
early that is was pointed out to me when I noted a claim in a 
press release that the EST -240 "skips over the blank space 
at the end of the tape for faster cueing from one side of the 
tape to the other." Apparently, the copywriter didn't yet 
know that this new medium has only one side, albeit a side 
that can play for as long as two hours in standard home - 
recording format or 80 minutes in one prerecorded format. 
What the EST -240 does do is rewind automatically when it 

finds an "end" flag subcode on the tape-and the automatic 
rewind can be defeated, if there's material after the end flag 
that you want to hear. 

Be that as it may, there is much worth crowing about 
regarding the features of the EST -240. I don't know if this 
player has the quickest start time in the industry, as claimed 
by Eclipse. However, it is certainly a lot faster than the start 
time (threading up, cueing to the first track, and beginning 
playback) than the home DAT units I have tested. 

The EST -240 has provision for storing up to 30 program 
numbers in any random order; pressing a single button 
plays the selections in the order specified. In addition to 
the usual fast -forward and fast -rewind modes, the player 
has a scanning function that plays the first 12 S of each 
numbered selection on a tape. Stored programs can be 
repeated over and over automatically; individual selections 
can also be repeated. Since this DAT player is intended to 
serve as a complete head unit-even in the absence of a 
tuner, cassette player, or CD player-it is equipped with 
volume, front -rear fade, and bass and treble tone controls. 
You can also "store" up to three preferred volume -control 
settings so that you won't have to constantly readjust listen- 
ing levels for different driving and listening conditions. 
There's even a fixed bass -boost switch that acts somewhat 
like a loudness control and is intended for use when listen- 
ing at fairly low levels. 

The Eclipse EST -240 was obviously designed for car use. 
Besides employing two multi -purpose pushbuttons that sim- 
plify front -panel layout for the driver, the designers have 
incorporated a moisture sensor and heater circuit for im- 
proved reliability in the car's hostile environment. When the 
heater circuit is activated by the sensor, it automatically 
removes any moisture that may have formed on the tape 
head drum. 

Control Layout 
The array of buttons on the front panel of the EST -240 

struck me as completely logical and easy to understand and 
use. At the extreme top left of the panel (closest to the 
driver), there is a stop/play button. Pushing it once initiates 
tape play; pushing it again terminates play without ejecting 
the tape. The program repeat button is just below, while still 

Amplitude (dB) versus Frequency (9z) -- EcllPse E5I-210 P. -DOT Player 
5.44000 

Fig. 1-Frequency 
response of left (solid 
curve) and right (dashed 
curve) channels. The 
curves, separated here 
for clarity, are almost 
identical. 
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further down along the left edge of the panel are a clear 
button, operable only with the tip of a ball-point pen (for 
restoring normal operation in case the microprocessor gets 
hung up) and a function -selector button. The latter reduces 
the number of buttons needed to handle all of the unit's 
capabilities. Repeated pushes switch the function of the two 
adjacent "-" and "+" buttons from volume to front -rear 
fader, bass, treble, balance, and, finally, back to volume 
adjustment. When the unit is first turned on, the function of 
the "-" and "+" buttons is for volume control. 

Slightly inboard from the left edge of the panel are the 
other major buttons: Forward and backward program -find- 
ers, fast forward and fast reverse, a button for initiating play 
of a memorized program, memory clear, and two memory 
store buttons. 

The tape insertion slot is near the upper right of the unit. A 
DAT must be inserted to turn on power to the player; when 
this is done, the display below the slot illuminates. The three 
fixed settings of volume level are stored and selected by 
means of three numbered buttons at the lower right corner 
of the panel. Other controls along the panel's right edge are 
bass boost, music scan, and eject. 

The display indicates the function currently selected for 
control by the "-" and "+" buttons, volume level, whether 
or not a memorized program is being played, and several 
other features such as scan, repeat, bass boost, and the 
presence of moisture. In addition, it shows the music selec- 
tion number, while a counter displays either arbitrary four - 
digit numbers as the tape advances or actual elapsed time 
(if that information was originally encoded on the tape). 

The EST -240 has a separate control -illumination lead, 
which would normally be connected to a car's dashboard - 
lighting circuit, enabling the player's controls to illuminate 
whenever the dashboard lights are on. The EST -240 also will 
glow brighter or softer according to the setting of the car's 
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The EST -240 allows you 
to store three different 
volume settings, to suit 
different listening and 
driving conditions. 

B5.0(100,P111ude (dB_) & Phase (Devrees----) vs. Frevuencv (821: Eclipse E5í-248 
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Fig. 2-Comparison 
between amplitude 
response of one channel 
(solid curve) and relative 
phase response (dashed 
curve) of opposite 

channel. See text. Phase, 
in degrees, can be read 
from right-hand scale. 

panel -illumination dimmer. If this lead is left unconnected, 
however, the player will stay dark until a tape is inserted. At 
night, this could pose a bit of a problem if other dashboard 
lighting is insufficient for locating the dash slot. 

Measurements 
Figure 1 is a plot of the frequency response of this player, 

measured at maximum recorded. level, using a new DAT test 
tape I was able to acquire. (See "Problem & Solution," 
which accompanies this report, and note that I used a 14.4- 
V supply voltage for all tests.) The dashed curve (right 
channel) was deliberately offset by a few tenths of a dB for 
clarity, but the solid curve (left channel) was virtually identi- 
cal. Response was down only -0.4 dB at 10 Hz and -0.5 
dB at 20 kHz. 

Figure 2 shows a comparison between the frequency 
response of one channel (solid curve) and the relative 
phase response of the alternate channel (dashed curve). It 

is obvious that he EST -240 employs only a single D/A 
converter, which causes the usual time delay of approxi- 
mately 11.3 µS between left and right channels. This delay 
results in a phase displacement of about 81.3° at 20 kHz. 

PROBLEM & SOLUTION 
Until now, my tests of DAT players 

(those that only play back tapes but 
cannot record them) have been limit- 
ed to a check of frequency response, 
distortion versus frequency (at the 
same recorded level as the response 
test), and the S/N ratio of the DAT's 
analog stages. The two test tapes I 

was able to acquire early in the DAT 
era lacked the signals I needed to 
perform the more meaningful tests 
that I do for CD players. Because of 
the digital -to -digital limitations im- 
posed upon the current R-DAT format 
by its standardization committee, I 

was unable to transcribe my CBS 
CD -1 test disc to DAT via the digital - 
to -digital route. This is because the 
sampling rate of the CD -1 is 44.1 kHz 
(as it is on all CDs), and consumer 
DAT units record only at 48 kHz. 
Even if I could overcome the sam- 
pling rate difference, there would still 
be the matter of the digital copy -in- 
hibit flag, which would be sensed by 
home DAT players and would pre- 
vent copying in the digital mode. 

Naturally, I could copy the CD -1 

disc onto a DAT cassette by going 
from the analog outputs of my CD 
player to the analog inputs of my 
R-DAT recorder. Such a DAT test 
tape would be meaningless, how- 

ever. The program material on it 

would have gone through two need- 
less conversions of format (from digi- 
tal to analog and then from analog to 
digital) and would have been altered 
by the characteristics of the analog 
audio stages in both devices. Of 
course, someday an enterprising 
company will come up with an appro- 
priate R-DAT test tape for use by 
people such as me (and for produc- 
tion testing of DAT recorders and 
players by manufacturers), but I had 
to test R-DAT car players now. What 
to do? 

Clearly, the solution was to con- 
vince someone who had access to a 
professional R-DAT machine to make 
a digital -to -digital copy of the CD -1 

test disc. Since such a copy would 
not be sold but would only be used 
for test purposes in my own lab, I saw 
nothing wrong with this solution. Hap- 
pily, I am acquainted with an expert 
in digital technology, who did have 
access to some of these professional 
machines. I immediately telephoned 
him and explained my problem. For- 
tunately, he was willing to help me; I 

had confidence that he could, since 
he has published several scholarly 
papers concerning digital signal pro- 
cessing, digital/analog conversion, 

etc. and has appeared at many local 
AES meetings. He double-checked his 
access to the professional R-DATs, 
and kindly agreed to attempt to pro- 
duce a true digital replica of the CD -1 

test disc for my use. Interestingly, the 
first time he tried, the pro DAT would 
not transcribe the CD -1 disc to tape, 
even though it did have 44.1 -kHz sam- 
pling -rate recording capability. The 
"inhibit" bit present in the CD -1 disc 
evidently was not being ignored, even 
by this pro machine. This was a sur- 
prise, since these pro DATs are not 
supposed to lock up in this fashion. 
Fortunately, my friend was able to do 
some manipulation of the signal so 
that, just hours before I needed to test 
the Eclipse, I received an envelope 
containing the precious DAT version of 
the CD -1! 

I must mention at this point that my 
friend has requested that we keep his 
identity out of the magazine, which is 
why we are not naming him. In any 
case, both Audio and I are extremely. 
grateful for his efforts and to have had 
access to his knowledge. He was able 
to produce a proper test tape, where 
we could have done only a DAD copy 
if left to our own devices. Thus, we are 
happy to extend public thanks to this 
gentleman and scholar. L.F. 
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The "-" and "+" buttons 
control volume, treble, 
bass, balance, and fading, 
simplifying the layout 
and saving panel space. 

Overall A -weighted S/N was 88.1 dB for the left channel 
and 88.4 dB for the right. As is true of such measurements 
made for CD players, the results obtained using the "quiet 
track" of my DAT test tape had little to do with the unit's 
digital portion, since the "quiet track" does not activate or 
exercise its D/A converter. Rather, this noise measurement 
gives an indication of the S/N capability of the analog, or 
output, section of the player. As is evident from the spec- 
trum analysis of this residual noise (Fig. 3), most of the 
residual noise contributing to the overall S/N figure (just over 
88 dB) consists of high -frequency noise. There is no evi- 
dence of hum components or their harmonics, since the unit 
is powered by a d.c. supply. 

Figure 4 is a plot of quantization noise and distortion 
relative to the maximum recorded level of a 1 -kHz reference 
signal, plotted in dB, as a function of signal level. The curve 
remains nearly constant all the way down to -90 dB, 
except at the very highest output levels, where it rises 
slightly because of the beginnings of analog -stage over- 
load. Even then, however, quantization noise is 86 dB below 
maximum recorded level. 

Figure 5 shows how THD + N varied with frequency for 
signals recorded at maximum level. I felt that something was 
wrong with the analog amplifying stage(s) of this unit's 
left channel (solid curve), since its distortion was considera- 
bly higher than that of the right channel (dashed curve). 
Even so, at all but the low -frequency and extreme high - 
frequency ends of the spectrum, the distortion of the left 
channel was around 0.2%. For car applications, that's not 
worth worrying too much about. And, as mentioned earlier, 
at lower recorded levels, distortion and noise recede to 
barely measurable levels. My sample's left -channel analog 
section also was deficient, compared with the right channel, 
when I measured SMPTE-IM distortion at maximum record- 
ed level. The right channel registered a reading of 0.127%, 
while the left measured 0.78% under the same condition. 

Figure 6 is a plot of stereo separation. Left -to -right sepa- 
ration (solid curve) was 84 dB at 1 kHz, and right -to -left 
separation (dashed curve) was 75 dB at the same frequen- 
cy. Even at 10 kHz, separation was 68 dB from left to right 
and 58 dB from right to left. 

I tried to measure undithered linearity as a function of 
level for this player, in much the same way as I would for a 
CD player. My Audio Precision System One test setup 
registered the points quite nicely from 0 dB (maximum 
recorded level) down to -70 dB, and linearity was virtually 
perfect over that range (Fig. 7). For some reason which I 

have yet to figure out, however, the test system failed to 
register any points below -70 dB, even though they are 
recorded on the test tape! Whether this is because the 
undithered signals are buried in noise or because some 
test -gear parameter was set wrong, I cannot yet say. The 
same thing occurred when I tried to use the low-level, 
dithered test signal found on both the CD -1 test disc and on 
my DAT replica of it. The test equipment picked up the - 70 
dB section but then failed to pick up values for -80, -90, 
and - 100 dB. Accordingly, I am unable to show a graph of 
linearity -or deviation from linearity -for the dithered signal. 

I was able to plot the deviation from perfect linearity for 
the special "fade -to -noise" signal available on the test tape. 
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Fig. 3 -Residual analog - 
section noise vs. 
frequency for "quiet" 
track of R-DAT test tape. 
In this and the following 
two figures, the solid 

curve is for the left 
channel and the dashed 
curve for the right. 
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Fig. 4 -Quantization noise 
and distortion vs. signal 
level. See text. 
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I have only high praise 
for this unit's features. 
All operated unerringly 
in the lab, and should 
do as well on the road. 
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Fig. 6 -Separation vs. 
frequency. Separation is 
greater in the left -to -right 
direction (solid curve) 
than from right to left. 
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Fig. 8 -Deviation from 
perfect linearity for EIA 
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Fig. 7 -Linearity vs. level, 
using undithered signals. 
Test equipment was 
unable to register 
readings below -70 dB; 
see text. 

This signal starts at -60 dB and decreases in amplitude at 
a uniform rate down to -120 dB. As shown in Fig. 8, 
linearity remained quite good down to -80 dB or so, but 
below that point, linearity "fell apart" and noise dominated 
the remainder of the sweep. 

Reverting to the EIAJ-recommended method of measur- 
ing dynamic range (the EIA method is currently being final- 
ized and has been modified since it was first conceived), I 

came up with a figure of 81.3 dB for the left channel and 
82.6 dB for the right. The results of Fig. 8 would tend to 
corroborate these readings, since dynamic range is sup- 
posed to take into account the range (from maximum re- 
corded level downward) over which a properly dithered 
signal can be extracted or differentiated from residual noise, 

distortion, and any other spurious signals present at the 
output of the device under test. 

As has been true of most DAT players and recorders and 
of most CD players tested to date, wow and flutter was 
unmeasurable. I aid, however, measure the accuracy of the 
player's internal "clock," which determines the 44.1 -kHz 
sample -reading rate and other digitally related timing se- 
quences. I found it to be accurate to within 0.0268%. 

Use and Listening Tests 
Operating a car DAT player -or, for that matter a car CD 

player or cassette deck -on the lab test bench is no way to 
evaluate its ease of use in a car. I can only say that the 
Eclipse EST -240 player includes those features I would 
consider important if I had a DAT unit in my car. 

I have only high praise for the way Eclipse has configured 
the EST -240. All of its features operated unerringly on the 
test bench, and I presume they will do as well on the road. 
As for sound quality, I did play several DAT selections on 
this player, using an Eclipse Model EUM-1420 power amp 
to drive a pair of home reference speakers. I was perfectly 
satisfied with the way the combination sounded, but again, 
the real test of sound quality must be made with the units 
installed in a vehicle -preferably one that is driven under a 
variety of road and climate conditions. 

The measurements I made using my newly acquired DAT 
test tape clearly indicate that, while this player certainly can 
provide music playback which is far smoother in response 
and lower in distortion than you will get with even the very 
best analog car cassette player, the EST -240's performance 
does not quite come up to that of the best CD players I have 
tested. Whether this is characteristic of the breed or is 
particular to this unit remains to be seen. I'll let you know 
after I've been able to test a few more car DAT players in 

this more meaningful manner, using the same test signals I 

use to measure home and car CD players. 
Leonard Feldman 
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expand, so should 
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system. 
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EQUIPMENT PROFILE 

MEITNER PA -6i 
PREAMPLIFIER 

Manufacturer's Specifications 
Frequency Response: 1 Hz to 100 

kHz, +0, -3 dB. 
RIAA Equalization Accuracy: 

Within 0.2 dB; channels matched 
within 1%. 

THD: Less than 0.01% (-80 dB) from 
20 Hz to 20 kHz, at +10 dB output. 

IM: Less than 0.01%. 
Input Sensitivity: Tuner and AUX' 

CD inputs, 500 mV; phono, 0.6 mV 
or higher with MM input module. 

S/N (A -Weighted): Line inputs, 96 
dB; phono inputs, 80 to 100 dB with 
MM input module, 75 to 90 dB with 
MC input module. 

Maximum Input Voltage: Line in- 
puts, +26 dB (re: 500 mV); phono 
input, +30 dB. 

Maximum Output Voltage: 8 V 
into 600 ohms at rated THD. 

D.c. Output Offset: ± 2 mV, maxi- 
mum. 

Input Impedance: Tuner and AUX/ 
CD inputs, 33 kilohms; tape input, 
100 kilohms. 

Power Requirements: 117 or 220 
V; 50/60 Hz; 20 watts. 

Dimensions: 125/8 in. W x 215/16 in. 
H x 123/4 in. D(32cm x 7.5 cm x 
32.4 cm). 

Price: $2,395 with wired remote con- 
trol, $2,495 with wireless remote. 

Company Address: Museatex Au- 
dio, 6695 Thimens, St. Laurent, 
Que., Canada H4S 1W2. 

For literature, circle No. 94 

01°I*101 

/ 
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The Meitner PA -6i preamplifier is one of several compo- 
nents made by Museatex Audio of Quebec, Canaca. They 
also make an unusual turntable, a CD player, and two solid- 
state power amps. Most, if not all, of these are the brainchild 
of Edmund Meitner, a talented, innovative designer who 
also is responsible for Amber Electro Design audio test 
equipment. The preamp and the two power amplifiers are 
housed in very attractive wooden cabinets of similar ap- 
pearance and identical size. 

What is unusual about the PA -6i is that the front panel is 
devoid of the usual knobs and pushbuttons that typically 
control preamplifier functions. This is a remote -control 
preamp, with input selection, tape monitor, output polarity, 
mute, balance, and volume all remote operated. Two kinds 
of remote units are available-wired and wireless. The wired 
remote has rotary controls for volume and balance; the 
wireless is more like the usual video controller, with up/down 
buttons for volume and left/right for balance. On both re- 
motes, other functions are handled by selector pushbuttons. 
The wired remote plugs into a socket on the back of the 
preamp; when the wireless remote is used, a separate 
receiver box plugs into the rear -panel socket. 

A vertical row of LEDs on the front panel indicates which 
input is selected and whether the tape monitor, output 
phase inversion, and mute are on. Adjacent to these indica- 
tor LEDs is a panel area that, when pushed, activates the 
mute function. On the rear of the PA -6i are two DIN connec- 
tors (one for power input from the remote power supply, the 
other for remote control), two sets of main output jacks, a set 
of tape in and out jacks, AUX/CD and tuner inputs, and a 
slot for installing one of three available types of phono- 
circuit plug -ins. Tiffany signal connectors are used through- 
out this preamp. 

The chassis metalwork is quite simple, consisting of three 
pieces. The main piece, which forms the bottom of the unit, 
is bent up to form the front panel. Other bends or the sides 
of this piece form a mounting surface for the main p.c. 

Fig. 1-Block diagram of 
signal path (one channel 
shown). 
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board. A second piece, bent into a shallow "U," serves as 
the rear panel. A third flat piece joins the top of the front and 
rear panels as a top cover. The sides of the enclosure are 
not covered by metal. A beautifully finished shell of highly 
polished wood, open in front and rear, forms the outer cover 
of the unit. 

The main preamp p.c. board is double -sided (printed 
traces on both sides) and takes up almost the whole area of 
the chassis. Numercus parts are mounted on both sides of 
the board and appear to be of high quality. Compared to the 
picture in the brochure for the Model PA -6, the PA -6i re- 
viewed here had some visible internal modifications, such 
as a pair of film capacitors laid flat on the board and 
shielded with copper foil, multiple transistor devices which 
are not covered up or potted and are presumably in the 
voltage -controlled amplifier (VCA) area, and some hand - 
wired buses used for interconnections on top of the board. 
The board's traces are not plated, as is usual, because the 
designer feels that unplated traces sound better. The board 
is coated with a green solder mask that protects the traces 
from corrosion. The separate power -supply enclosure 
houses the power transformer, filter chokes, capacitors, and 
two three -terminal TO -220 voltage regulators. 

Ed Meitner, upon request, provided me with some gener- 
alized information on how the PA -6i works. However, no 
specific circuit schematics with values were given. 

The main thing that distinguishes the circuitry in the PA -6i 
from conventional preamps is the way its signal -switching, 
volume, and balance functions are accomplished. Input - 
selection, tape -monitor, and phase -reversal switching are 
all done with what Meitner calls current -mode FET switches. 
In Fig. 1, a block diagram of the PA -6i, every place marked 
"X" is a C-MOS FET switch. By placing the FET switch at the 
summing junction of an oo-amp, the signal voltage on the 
drain and source of the FET is low because of the "virtual 
ground" of the summing junction. Further, and more impor- 
tant to the linearity of the 'on" resistance of the FET switch, 
the signal level at the source and drain is low in respect to 
the d.c. gate -control voltage. In the case of the input selec- 
tor, only one switch is on at a time. Since the feedback 
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y's Sound. 

Presenting the culmination of American engineer- 
ing...the TSW loudspeaker series from Acoustic 
Research. TSW loudspeakers utilize the best in AR 
sound innovations. "Acoustic Suspension" woofers 
and liquid -cooled tweeters with Tetra Helix" mount- 
ing plates are specially combined in every TSW 
loudspeaker to give you unrivalled sound quality in 
a size and style that is right for your musical taste. 
Choose your loudspeaker from the TSW Series: 

Floor Standing Acoustic Suspension 
Floor/Shelf Acoustic Suspension 
Bookshelf Acoustic Suspension 
Self -Powered A/V Speakers 

The TSW 810 & 910. Our top of the line floor 
standing columnars. 
Choose from the best. Our TSW 810 and 910 
loudspeakers offer you dual woofers on two different 
planes. One is placed at the front of the speaker 
and the other at the rear to provide bass power to 
the limits of audibility. Differing placement of the 
woofers eliminates loss of output in the mid -bass 
region caused by room reflections. 

In addition, a 1" titanium tweeter with a Tetra Helix" 
mounting plate and an acoustic lens provide 
dynamic treble without beaming or unnatural boxi- 
ness. The shape of the Tetra Helix" works to distri- 
bute any reradiation so that edge diffraction of the 
tweeter plate does not affect any single frequency. 
The TSW 810 and 910 have bi-wire capabilities for 
those who wish to maximize the performance of 
their loudspeakers. 



a 

The TSW Floor Standing and Bookshelf 
Loudspeakers. TSW 100, 110, 210, 310, 315, 
410, 510, 610, 710. 
AR offers you nine additional TSW loudspeakers 
with a variety of features to meet your exact stereo 
system need. All nine loudspeakers are equipped 
with AR's Acoustic BlanketTM, an exclusive design 
feature that eliminates the cabinet and grille reflec- 
tions that blur stereo image. Plus, all speakers 
feature carbon -loaded polypropylene cones, 
"Acoustic Suspension" woofers, and liquid -cooled 
Tetra Helix" tweeters. 

1M 

ACOUSTIC 
RESEARCH 

American Engineered home, 
car and portable high fidelity 
systems. 

The TSW 
Loudspeaker Series. 

The TSW 115P Self -Powered Audio/Video 
Speaker. 
The smallest of the TSW loudspeaker series, the 
TSW 115P contains its own power amplifier to give 
you astonishing volume levels and unlimited versa- 
tility! Use the 115P with a VCR, guitar pre -amp, 
electronic keyboard, computer music program or 
any other line level device. The TSW 115P is ideally 
suited for "surround sound" video applications as 
well. Drivers on the TSW 115P are shielded so that 
no harmful magnetic fields escape the speaker 
cabinet. This makes the TSW 115P perfect for use 
near a video screen or computer equipment. 

WTELEDYNE ACOUSTIC RESEARCH 
330 Turnpike St. Canton, MA 02021 
617/821-2300 

Contact Acoustic Research for the name of the 
AR Audio Specialists near you. 
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Signal switching is done 
with FETs, so there are no 
mechanical switch contacts 
in the signal path. 
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Fig. 2-Two-step phono 
equalization system used 
in the PA -6i. Adding the 
results of the integration 
circuits on the plug-in 
phono board (top) to 
those of the RIAA step 
equalization circuit on 
the main board (middle) 
yields the overall RIAA 
equalization response 
shown (bottom). 
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resistor (R1 in Fig. 1) is the same value as the high-level input 
resistors (RIN), the selected output is transferred, inverted in 
polarity, to the output of the selector -switch op -amp. The 
output of this op -amp is equivalent to the wiper of a conven- 
tional selector switch, which usually goes directly to the 
tape -out jack. In the PA -6i, it feeds this jack through a 
noninverting, unity -gain buffer amplifier. 

The output of the selector -switch op -amp and the buff- 
ered tape input, each through its own series resistor and 
FET switch, feed a new summing junction. This junction 
feeds a VCA, a circuit whose gain varies with the control 
voltage applied to it. Depending on which switch is activat- 
ed, the selected input or tape play will be routed to the VCA 
summing junction. 

Also in series with the tape-monitor/input-signal choice 
going to the VCA summing junction is a further function 
choice of signal polarity. If the polarity -inversion function is 
not activated, the signal from the tape monitor or input 
selector goes straight into the VCA summing junction. If the 
polarity -inversion function is activated, the signal is routed 
to the summing junction of a polarity -inverter amplifier, 
whose output goes through a summing resistor into the 
VCA's summing junction. The "Phase" LED is off when the 
polarity -inverter amp is switched out; by implication, that's 
the normal output -signal polarity. It's interesting, however, to 
note that my measurements show the absolute phase of this 
preamp to be inverted from every input except tape in, at 
both the main and tape outputs! If one doesn't want polarity 
to be inverted at the main outputs, the signal must go 
through another amplifier. Again, for tape recording, all 
inputs are inverting. 

The control signals for all of these switches come from 
interface circuitry that connects to either the wired remote or 
the separate receiver box for the wireless remote. 

The voltage -controlled amplifier is a circuit whose gain is 
set by a d.c. control voltage. Here, the VCA serves as the 
electrical equivalent of the usual mechanical potentiometer, 
functioning as a volume or balance control. There are two 
VCAs in a stereo preamp, one for each channel. Balance 
between channels is achieved by having the balance con- 
trol alter the relative control voltages to the two VCAs. 
Design of a good VCA is very difficult. The major problems 
involve obtaining adequate S/N ratio, low enough distortion, 
and low control feedthrough (output d.c. surge with 
changes in d.c. control voltage). Finally, after getting decent 
measured performance, acceptable sonic quality must also 
be achieved. 

When the wired remote is used, the d.c. control voltages 
for the VCAs come, in a straightforward manner, from the 
volume and balance controls in the remote itself. For the 
wireless remote, the derivation of the d.c. control voltages is 
a bit more complex. Volume and balance controls are of the 
up/down pushbutton type, which generate a digital code 
that modulates an infrared transmitter. Volume and balance 
are adjusted in increments of 0.25 dB, which means that 
0.25 dB of change takes place with each button push. Of 
course, larger changes of level take place in proportion to 
the length of time the buttons are pressed. A special button 
restores balance to center with a single push. In the receiver 
box that plugs into the PA -6i, the information is demodulated 
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The RIAA equalization is split 
in two; half takes place on 
the main p.c. board and the 
other half on the plug-in 
phono board. 

Fig. 3-Line-section 
response to square waves 
of 20 Hz (top trace), 1 kHz 
(middle), and 20 kHz 
(bottom). See text. Scales: 
Vertical, 5 V/cm; 
horizontal (top to bottom), 
10 mS/cm, 200 µS/cm, 
and 10 µS/cm. 

5V OUT, 600 -OHM LOAD 

3V OUT, IMF LOAD 

5V OUT, IHF LOAD 

Fig. 4-THD + N 

(measured over 80 -kHz 
bandwidth) of line 
section, for various 
output levels and loads. 

/ / / / 

and fed into a D/A converter, which generates the appropri- 
ate d.c. control voltages for the VCAs. 

Following the VCA stage, which is signal -inverting, is the 
output amplifier (also inverting), resulting in a noninverting 
configuration from the VCA's input summing junction to the 
main outputs. A d.c. servo amplifier is applied around the 
output amplifier to keep d.c. offset to a low value. 

A turn -on delay muting circuit operates a relay that auto- 
matically shorts the main outputs during turn -on delay or 
when excessive d.c. is sensed at the main output jacks. If 

the muting function is engaged, the relay will also mute the 
output when the volume control is turned down to the bot- 
tom 20% of its range, to prevent audible bleedthrough. 

Not to be outdone by the rest of the preamp, the phono 
circuitry is unusual as well. Meitner has three phono system 
options available for the PA -6i. All three break the genera- 
tion of the RIAA equalization curve into two parts, in a 
manner I haven't seen before. As can be seen in Fig. 2, 
each of the three phono circuits integrates the response 
above 50 Hz (i.e., response is flat up to 50 Hz, and then a 6- 
dB/octave roll -off occurs over the rest of the audio range 
and beyond). In the coupling of the phono circuit boards to 
the input -selector summing junction, there is, on the main 
circuit board and common to each type of phono circuit that 
might be plugged in, an RC step network that boosts fre- 
quencies between 500 and 2,120 Hz. The net result, as 
seen in Fig. 2, is the RIAA equalization playback curve. 

To place a constant -bias polarizing voltage on the capac- 
itors associated with generating the RIAA equalization, a 
circuit technique called charge biasing is employed. This is 
said to increase the clari:y and transparency of the phono 
circuitry. 

The first option for the phono circuit is a straightforward 
moving -magnet board with high -impedance input. Output 
from the pickup goes into the noninverting input of an IC op - 
amp. The 50 -Hz roll -off is accomplished in the feedback 
loop from output to the inverting input of the op -amp, as in 
the usual feedback equalizer that generates the more com- 
plicated complete RIAA curve. Provisions on this particular 
board allow, via plug jumpers, resistive loading on the 
pickup of 100 ohms or 1, 10, or 51 kilohms; capacitive 
loadings of 50, 100, 150, 200, or 250 pF, and a gain 
selection of x 1, x 2, or x 4. 

The second phono circuit is what Meitner calls a "Trans 
Impedance" moving -coil stage, for cartridges whose output 
ranges from perhaps 100 to 1,000 p.V. This circuit has an 
input stage ahead of an IC op -amp that looks like an npn- 
transistor differential -amp topology. Input from the cartridge 
goes (schematically) into the left-hand transistor. The right- 
hand transistor is diode -connected, with its collector tied to 
its base and grounded. The gain of this stage can be 
selected by plugging in a jumper to short out a resistor 
between the emitters of the two transistors. The emitters are 
fed by resistors from a negative supply; the amplifying 
collector, fed by a resistor from a positive supply, feeds the 
inverting input of the following op -amp. A parallel RC combi- 
nation, from the op -amp output to this summing junction, 
provides the necessary integration above 50 Hz. This circuit 
has a high input impedance, according to Meitner, and, by 
looking at the board, it doesn't appear easy to load down 
the cartridge short of soldering a pair of resistors to the input 
jacks or to the board itself. The unit reviewed here was sent 
with the standard moving -magnet board and with the mov- 
ing -coil board just described. 

Probably the most "out there" circuit of all is the third, 
which is custom-tailored for specific, high -inductance mov- 
ing -magnet pickups and is available on special order. This 
circuit provides a specific amount of negative input resis- 
tance such that, when subtracted from the positive value of 
the specific cartridge's winding resistance, a 50 -Hz low- 
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I'm impressed by Meitner's 
floating -charge power supply. 
It very cleverly isolates 
the signal from line and 
rectifier noise. 

IC^ 

I 

MC 

IM 

,RE']JEN' 

A 

ó -- MM I 

Fig. 5-RIAA phono 
equalization error for 
MC board (A) 
and MM board (B). 
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Fig. 6-MC phono 
response to pre -equalized 
square waves of 40 Hz 
(top trace), 1 kHz 
(middle), and 10 kHz 
(bottom). Scales: Vertical, 
0.5 V/cm; horizontal (top 
to bottom), 5 mS/cm, 
200 µS/cm, and 20 µS/cm. 
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pass filter with 6-dB/octave slope is formed by the car- 
tridge's inductance against the net positive circuit resis- 
tance. Topologically, this is accomplished, again, by an IC 
op -amp connected with a resistor from output to the invert- 
ing input (which is also the cartridge signal input). A resistor 
of similar value is connected from output to the noninverting 
input of the op -amp. A small -value resistor, selected for the 
particular cartridge model, is connected from the noninvert- 
ing input to ground. This latter is a positive feedback loop 
and causes the impedance in the inverting input (which is 

normally low in value and positive in magnitude) to assume 
the required negative input resistance. A small capacitor 
across the feedback resistor that goes to the inverting input 
helps to equalize out a mild rising response in the high end; 
this rise is due to the elimination of the usual LRC low-pass 
filter network formed by the L of the pickup, the 47-kilohm 
resistive loading, and perhaps 50 to 200 pF of cable capaci- 
tance. This circuit is covered by a U.S. patent assigned to 
Amber Electro Design of Montreal, Canada, with Edmund 
Meitner and Howard Burman as co -inventors. 

The power supply of the PA -6i also is innovative, employ- 
ing a design concept that Meitner calls "floating charge." 
Inductors separate the bipolar, capacitor -input, unregulated 
power supply from the final filter and TO -220 regulators. The 
beauty of this arrangement is that it isolates the regulators 
and preamp circuitry from rectifier circuits whose current 
and voltage waveforms have high harmonic content, and 
from high -frequency line hash. The regulators need only 
contend with virtually sinusoidal 120 -Hz ripple voltages, at 
lower amplitude than is the case with conventional rectifier/ 
regulator circuitry. The sound is much nicer if 120 -Hz ripple 
signals with high harmonic content are not circulating within 
the IC regulators, potentially modulating the signal currents 
being regulated. A very clever idea, this power supply-I'm 
impressed. 

Measurements 
Line -section gain was measured with three loads: Instru- 

ment (91 kilohms in parallel with 200 pF), IHF (10 kilohms in 
parallel with 1,000 pF), and 600 ohms. By slightly adjusting 
the balance control, both channels were trimmed to have 
the same gain. Results were 9.4 x (+ 19.46 dB) with the 
instrument load, 9.3 x (+ 19.37 dB) with the IHF load, and 
8.5 x (+ 18.59 dB) with the 600 -ohm load. Output imped- 
ance of the main outputs was about 60 ohms. 

Not mentioned in the circuit description is the presence, 
on the p.c. board, of three one -turn pots that adjust line - 
level gain or sensitivity in order to equalize the two -high- 
level signal sources and phono. These pots are presumably 
switched in along with the input selection and affect the 
VCA gain range independently of the volume and balance 
controls. The line -selection gain just mentioned was mea- 
sured with these pots centered, as supplied by Meitner. It 

was found that the line -level gain could be varied about 
± 10 dB from this factory -set midpoint. In effect, the line - 
section gain is variable from + 10 to +30 dB, separately 
and independently for phono and the two high-level inputs. 
The balance control, at its extremes, raised the favored 
channel's gain by about 6 dB and attenuated the other 
channel by about 6 dB from center values. 

Frequency response, with volume at maximum and bal- 
ance centered, was down 1 dB at 10 Hz, 0.25 dB at 20 Hz, 
0.3 dB at 20 kHz, 2.35 dB at 60 kHz, and 4.8 dB at 100 kHz. 
No difference was found between response with instrument 
and IHF loads. With the volume set for 20 -dB attenuation 
from maximum gain, the output at 100 kHz was down 0.2 dB 
more. A pair of plug jumpers in the output amplifier affects 
the low -frequency response of that circuit; the response just 
quoted was with the jumpers in the 3 -Hz (-3 dB) position. 
The other position lowers the output amp's cutoff frequency 
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At Marantz, we believe quality equipment should 
not become obsolete every six months. Which 
separates the Century Series of audio products from 
every other line on the market. Quite simply, our 
back is your system's future. 

Introducing ESL, Environmental Sonic Linking. 
This exclusive Marantz achievement lets your 
system adapt to whatever technology comes down 
the pike. With more (and smarter) input/output 
devices than you'll find elsewhere at any price. ESL 
marks the end of audio obsolescence. 

The Century SR3600 is a receiver so in tune with 
today's needs, you can build your entire entertain- 
ment system around it. It links the classic Marantz 
legacy of quality construction and unmatched audio 
purity with the futuristic world of advanced high - 
current electronics. 
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Imagine. Processor loops that can be inserted 
before or after the volume control. FM cable input, 
bridgeable power supplies, 20 AM/FM presets, even 
a Dolby Surround Sound processor. All in a power- 
ful, 120 watt per channel receiver. With other 
models ranging from 110 to 35 watts. 

It's the most realistic home theater experience you 
can imagine. Without compromising the purity of 
the audio signal. Without limiting the high transient 
current efficiency (TCE) so necessary for top 
speaker performance. And without making our 
front side look like Tokyo at night. 

Audiophiles, your day has come again. From an 
American company that believes in traditional 
values like performance, reliability and the use of 
discrete components. Come back to the future. 
With Marantz. 

20525 Nordhoff St. Chatsvtorth, CA 91313-2577 
Phone: 818-998-9333 0 Fax: 818-998-5475 
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Auditioning the Meitner 
was a satisfying audio 
experience. The PA -6i 
serves the music well. 

Table 1 -Gain and sensitivity for IHF load. Gain figures 
for instrument load are 0.1 dB higher at main output, 
0.5 dB higher at tape out. 

AUX to Main Out 

Gain, dB INF Sens., mV 

Low Gain 9.3 171.0 
Medium Gain 19.5 53.5 
High Gaín 29.4 17.0 

AUX to Tape Out -0.5 540.0 
Phono to Main Out, 

High Line -Amp Gain 
MM, x 1 Setting 73.9 0.10 
MM, x 2 Setting 77.5 0.066 
MM, x 4 Setting 83.4 0.033 
MC, x 1 Setting 84.5 0.030 
MC, x 2 Setting 90.7 0.0145 

Phono to Main Out, 
Medium Line -Amp Gain 
MM, x 1 Setting 64.1 0.32 
MM, x 2 Setting 67.7 0.21 

MM, x 4 Setting 73.5 0.108 
MC, x 1 Setting 74.6 0.092 
MC, x 2 Setting 81.0 0.045 

Phono to Main Out, 
Low Line -Amp Gain 
MM, x 1 Setting 54.3 0.98 
MM, x 2 Setting 57.8 0.65 
MM, x4 Setting 63.7 0.33 
MC, x 1 Setting 64.7 0.292 
MC, x 2 Setting 71.0 0.145 

Phono to Tape Out 
MM, x 1 Setting 44.2 3.09 
MM, x 2 Setting 47.7 2.06 
MM, x 4 Setting 53.7 1.03 

MC, x 1 Setting 54.8 0.91 
MC, x 2 Setting 61.1 0.44 

o 0.1 Hz. Rise- and fall -times were 4.4 µS at maximum gain 
and 4.8 µS with the volume down 20 dB. Waveform was 
exponential (normal) from small signal levels up to clipping. 
Square -wave responses of the line section are shown in Fig. 

3. The 20 -Hz waveform was obtained with the 3 -Hz, low - 

frequency jumper -plug setting. Tilt would be about one-third 
as much with the 0.1 -Hz setting. 

Channel -to -channel crosstalk was measured with the vol- 

ume at maximum and with it set 20 dB down. In general, 
crosstalk was worse in the left -to -right direction and was 
measurably poorer at full gain. In the left -to -right direction 
and at full gain, crosstalk was down more than 83 dB up to 1 

kHz, decreasing to -77.6 dB at 5 kHz, -66.6 dB at 20 kHz, 
and -59.5 dB at 50 kHz. In the right -to -left direction, cross- 
talk was better: Down 82.5 dB or more up to 20 kHz, 

decreasing to about 80 dB at 50 kHz. With the gain down 20 

dB, crosstalk improved some 3 to 8 dB, depending on 

frequency. In all cases, crosstalk was in -phase. 
The IHF S/N ratio (A -weighted noise below 0.5 V output, 

with unity gain at 1 kHz) was -83.7 and -83.5 dB for left 

and right channels, respectively, with line -amp gain set at 

normal (approximately 20 dB). 
Volume -control tracking was found to be within 0.2 dB, 

down to the -30 dB volume setting, decreasing to 0.4 dB at 

-55 dB. What's being measured here, of course, is not 

really the tracking of a traditional, dual -element volume pot, 
but the precision with which the gain of the two VCAs tracks 
changes in a common control voltage. 

Much to my surprise, maximum attenuation with the vol- 

ume fully counterclockwise was only about -57 dB. With 

the mute function engaged, the output -shorting relays come 
on when the rotary control on the wired remote is set at or 
below about the 9 o'clock position. 

Harmonic distortion of the line section as a function of 
frequency is shown in Fig. 4 for several output levels and 
loads. This unit will drive 600 ohms very nicely. Harmonic 
residue with IHF or instrument loading was dominantly sec- 
ond harmonic, while with a 600 -ohm load, distortion content 
was mostly second and third. Clipping occurs at about 9.5 V 

rms for IHF or higher loads, and the negative half -cycle clips 
first. At 20 kHz, there is a mild degree of sticking on the 
positive half -cycle when clipping. Input impedance was 30 
kilohms for line -level inputs and 100 kilohms for the tape 
input. 

As can be seen in the block diagram, there is a buffer 
feeding the tape -out jacks. Output impedance was found to 

be about 600 ohms, and clipping level into IHF loads was 9 

to 10 V rms. Low -frequency response at tape out extends 
down to d.c. 

Gain and IHF sensitivity are shown in Table I. Phono 
RIAA equalization errors for the two boards I tested are 
plotted in Figs. 5A and 5B, as measured at the tape output. 
Oscilloscope pf-otos of square -wave response through 
the MC board, as measured at the tape output, are depicted 
in Fig. 6. 

Phono overload versus frequency and load is tabulated in 

Table II for both the MM and MC plug-in boards. Overload 
for the MC circuit showed up as an aberration near the 
negative peak up to about 500 or 600 Hz, and above about 
600 Hz was simple peak clipping of the negative half -cycle. 
Above 15 or 20 k-lz, the output waveform was turning into a 

symmetrical triangle wave, a sign of slewing. Overload in 

the MM circuit was peak clipping, with the positive half - 

cycle clipping first, below about 300 Hz. Above 500 or 600 
Hz, the negative half -cycle clipped first. 

Crosstalk as a function of frequency, for both phono 
circuits terminated with 100 ohms, was better than 80 dB 
from 20 Hz to 20 kHz. In the MM unit, with the undriven 
channel terminated in the IHF dummy moving -magnet 
source, crosstalk was better than 80 dB from 20 Hz to 30 
kHz in the L -R direction. In the R -L direction, it was better 
than 80 dB up to 10 kHz, decreasing to - 78.5 dB at 20 kHz 

and - 76.5 dB at 30 kHz. Crosstalk was in -phase. These 
results are outstanding. 

Referred input -noise levels for the two phono circuits are 
listed in Table Ill. IHF S/N ratios are shown in Table IV. Noise 
levels are quite good here, but not state of the art. 

For the MM board, THD + N was found to be less than 
0.01% at 5 V rms output from 20 Hz to 10 kHz, with either 
IHF or higher loading. At 20 kHz, distortion rose to 0.015%. 

Use and Listening Tests 
Equipment used to evaluate the PA -6i consisted of an 

Oracle turntable fitted with a Well Tempered arm and a 

Koetsu Black Goldline cartridge, a California Audio Labs 
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The GTP-500 is the most 
nnovative and logical audio 

component in years. A superb tuner 
and preamplifier together on one chassis, 

completely separate from the power amplifier. 
This eliminates all the technical limitations of the 

receiver, assuring uncompromised sonic performance as 
well as an unrestricted choice of power. And a wireless remote 

controls the entire systam-from your favorite chair or from several 
rooms in your home. The GTP-500 tuner/preamplifier is shown here 

with our 60 watt -per -channel* power amplifier. Up to 600 watts per channel 
are also available. In short, )you're witnessing the dawn of a new era. To 

get the full story, write for our literature and reviews. 
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The Meitner PA -6i is 
a very good, listenable 
preamp, and I have been 
favorably impressed with 
its sound. 

Tempest CD player, a Nakamichi 250 cassette deck, and 
Siefert Research Magnum Ill speakers. Power amplifiers 
included my own 845 triode 100 -watt Class -A mono amps, a 
YBA1, and a Motif MS100. Preamps on hand were a Sumo 
Athena and a Motif MC8. During the review period, I also 
had occasional use of a Cook -King tube phono preamp, 
owned by a friend. 

First of all, it's great to have remote control of volume and 
balance at one's listening position! After you get used to it, 
it's hard to give up. Subtle changes of volume and balance, 
while one is in position and critically listening, help get the 
most out of each recording. I found that I preferred the wired 
remote, with its real rotary controls for volume and balance. 
The wireless remote, while neat, doesn't make it for me, with 
its up/down pushbutton controls for volume and balance. 
One thing that takes a bit of getting used to is the time 
constant on the PA-6i's VCA control voltage. When volume 
or balance settings are changed abruptly, it takes about 1 

or 2 S for the changes in actual gain to catch up. All 
functions worked very nicely, with no hangups or surprises 
in practice. In the lab, however, I was able to paralyze the 
controls in a manner that required the unit be turned off and 
on again to recover. 

I approached the sonic evaluation of this preamp by 
listening to how the line section altered the sound of CD 
reproduction, as compared to listening to the CD player 

Table II-Phono overload vs. frequency and load at 
tape out (left channel). 

MC BOARD, x 1 GAIN SETTING 

Frequency, Hz 
Instrument Load 
Input, mV Output, V 

IHF Load 
Input, mV Output, V 

20 1.25 6.5 1.32 6.0 
50 1.60 6.3 1.66 5.8 
100 2.52 6.35 2.58 6.0 
300 6.9 7.2 7.0 6.8 
600 13.2 9.2 13.5 8.8 
1k 16.8 9.35 16.8 8.75 
3k 29.0 9.35 29.0 8.75 
5k 43.5 9.15 43.5 8.6 
7k 61.5 9.1 61.5 8.55 
10k 100.0 8.9 100.0 8.35 
20k 135.0 4.8 135.0 4.55 

MM BOARD, x 2 GAIN SETTING 

Frequency, Hz 
Instrument Load 
Input, mV Output, V 

IHF Load 
Input, mV Output, V 

20 3.0 7.3 3.0 6.9 
50 3.9 7.2 3.9 6.8 
100 6.2 7.25 6.2 6.85 
300 17.0 8.25 17.0 7.75 
600 29.2 9.35 29.2 8.8 
1k 36.0 9.35 36.0 8.75 
3k 62.0 9.4 62.0 8.8 
5k 91.0 9.25 91.0 8.7 
7k 123.0 9.3 123.0 8.75 
10k 178.0 9.4 178.0 8.8 
20k 355.0 9.4 355.0 8.75 

Table III-Phono-section noise, referred to input. 

Source 
Impedance, 

Referred Input 
Noise, µV 

Bandwidth Ohms LEFT RIGHT 
MM BOARD, x 2 GAIN 

Wide -band 0 0.45 0.425 
Wide -band 1k 0.625 0.6 
Wide -band IHF MM 1.5 1.5 
20 Hz to 20 kHz 0 0.375 0.35 
20 Hz to 20 kHz 1k 0.525 0.525 
20 Hz to 20 kHz IHF MM 1.5 1.5 
400 Hz to 20 kHz 0 0.23 0.22 
400 Hz to 20 kHz 1k 0.31 0.30 
400 Hz to 20 kHz IHF MM 1.0 0.95 

MC BOARD, x 1 GAIN 
Wide -band 0 0.25 0.25 
Wide -band 100 0.30 0.30 
20 Hz to 20 kHz 0 0.16 0.145 
20 Hz to 20 kHz 100 0.19 0.18 
400 Hz to 20 kHz 0 0.09 0.086 
400 Hz to 20 kHz 100 0.11 0.107 

Table IV -SIN, phono section. 

Phono Board 
MC, x 1 Gain 
MM, x 2 Gain 

Source 
Impedance, 

Ohms 
100 

IHF 

IHF S/N, dB 
LEFT RIGHT 
73.5 73.5 
76.0 75.5 

through the best volume control I've heard yet, a pair of 
switched attenuators, made by a friend of mine, which 
directly drive the system's power amplifier. Compared to 
this reference condition, going through the line section of 
the PA -6i took away some of the openness and "thereness," 
and added a mild bit of edginess. Depending on such 
variables as my mood, when I did it, what program material 
was playing, and so on, the effect ranged from "there's no 
contest!" to "mild but noticeable." I have listened to a lot of 
CDs, tapes, and tuners through the line section of this 
preamp, and my overall impression is that it's pretty good 
and doesn't destroy the essence of the music, which occurs 
too often. 

Listening to records using the MC phono circuit and 
going through the whole preamp was also a satisfying 
musical experience. If one bypasses the line section and 
goes through the stepped volume -control attenuators into 
the power amp, the sound is more open and transparent. 
With the reference tube preamp used to feed the external 
volume control and power amp, the sound was more re- 
laxed, easier, and more real and "there" in the room. 

I consider the PA -6i to be a very good, listenable preamp. 
It serves the music well. I have heard one of these units 
driving the Meitner power amplifiers a number of times at hi- 
fi shows, and have always been favorably impressed with 
the sound. I recommend that prospective preamp buyers 
give the Meitner gear a listen. Bascom H. King 

150 AUDIO/NOVEMBER 1988 



44.0.11E5 

Nothing comes remotely close. 

Introducing "The System" by Proton. 
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You're looking at the perfect synthesis 

of advanced electronics. sophisticated 

design and uncompromising sound. It's 
"The System," Proton's incomparable 
new, integrated audio components with 

remote control. 

There's a fully programmable compact 
disc player that lets you play up to 20 of 

your favorite selections -in any order - 
totally free of distortion or noise. 

A digital tuner that locks in the precise 

station frequency for clean. undistorted 

listening. Powered by a component - 

quality amp with 22 watts per channel. 

An auto -reverse cassette deck with 

Dolby B Noise Reduction that plays and 

records in both directions for continuous 
enjoyment. 

And our AL -200, two-way acoustic 

suspension speaker system. Its 6.5 inch 

woofer and wide dispersion dome tweeter 
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deliver sound so breathtaking, you simply 
won't believe your ears. 

Even the sleek, comfortable remote 

control is a work of art that's exception- 

ally easy to work. While you may find a 

system with similar components as 

"The System;' that's where the similarity 

ends. Because when it comes to sound, 
nothing comes remotely close. 

Call for your free Ultimate Systems 

Guide. Proton's Ultimate Systems Guide 

for Audio/Videophiles tells you all about 

the innovative technology and design in 

our renowned line. For your copy, and 

the name of the Proton retailer nearest 

you, call (800)772-0172.In California, 

(800) 428-1006. 

PROTON 
CLEARLY THE BEST 
737 W. Artesia Blvd., Compton. CA 90220 
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The search for the ultimate audio 
system is a sport which ultimately in- 
volves a form of gambling. First, you 
really have to enjoy the actual search 
for the best possible equipment and 
for the best synergy between the com- 
ponents of a complex equipment mix. 
Second, you must be willing to take 
major risks in terms of money. And the 
whole effort is pointless unless you are 
willing to risk making a major commit- 
ment to your own taste. Anyone can 
spend a vast amount of money, trust- 
ing to the taste of a reviewer or dealer 
as a substitute for his or her own judg- 
ment, but no intelligent audiophile 
would. Without the excitement and sat- 
isfaction of knowing you have person- 
ally chosen the equipment you really 
want to hear and a combination of 
components that is tailored to your 
taste, there is no point in buying more 
than a good mid -fi system. 

High -end audio is a sport that goes 
far beyond the mere enjoyment of mu- 
sic. If music is all you want, it is impor- 
tant to realize that great music can 
survive virtually any quality of repro- 
duction. The quest for the ultimate au- 
dio system is important only for its own 
sake. You have to be willing to listen to 
the sound of different cartridges, elec- 
tronics, and speakers, and make the 
effort to judge between what are usual- 
ly relatively minor improvements in 
sound quality. 

Choosing the best components and 
blending them into a system also 
means choosing between different ap- 
proaches to reproducing sound. Every 
major high -end designer sets different 
goals and accepts different trade-offs. 
No high -end speaker designer I have 
ever talked to tries to design his equip- 
ment to do its best in every room, or to 
perform at its peak with every kind of 
music and every type of component. 

0 

In the case of electronics, the de- 
signers of the world's top equipment- 
Audio Research, Cello, Classe Audio, 
conrad-johnson, Counterpoint, Jadis, 
Krell, Mark Levinson, Jeff Rowland, 
Spectral, Threshold, et al.-all pro- 
duce equipment which will work well 
with other brands, but they design their 
preamplifiers and amplifiers to work to- 
gether and to produce a unique bal- 
ance and combination of trade-offs. 
The end result of mixing brands may 
well suit a given ear, but it almost inev- 
itably involves using a slight coloration 
in one brand to compensate for a col- 
oration in another. To my ear, the cost 
is a loss of detail, performance, and 
excitement. 

This may seem like a long introduc- 
tion to a review of one component. Yet 
such an introduction is necessary be- 
cause this particular component chal- 
lenges the ultimate limits of the high 
end. The Audio Research M-300 is a 
mono power amplifier that costs 
$4,995. No one is going to casually 
buy this product. Its sole rationale is 
that there are audiophiles who treat 
audio as a sport and who want the 
ultimate. 

There is no doubt that the Audio Re- 
search M-300 has high-tech glamor. It 

is the product of one of the top design 

152 

teams in audio, headed by William Z. 
Johnson. It is a transistor -tube hybrid 
amplifier with an all-FET front-end and 
an all -tube output stage. Its styling has 
the kind of "form follows function" look 
that exemplifies current design, and it 

is physically impressive by any stan- 
dard. The amp weighs 110 lbs. (50 kg) 
and is 19 in. W x 101/2 in. H x 16 in. D 
(48.3 cm x 26.7 cm x 40.6 cm). 
There also are just enough front -panel 
switches and LEDs to complete the 
visual image and to provide a useful 
way of saving tube life without creating 
warm-up problems. 

Unlike previous all -tube Audio Re- 
search power amps, the tubes have 
been removed from the drive stage to 
eliminate problems with hum, micro - 
phonics, noise, and frequent replace- 
ment. The FET drive stages, however, 
are combined with enough output 
tubes (eight 6550s) to literally warm the 
heart of any bottle freak. As for the 
output circuit, it follows the precedent 
set by previous Audio Research de- 
signs in that it is partially cathode cou- 
pled. The M-300, however, keeps the 
signal voltage of screen grids precise- 
ly in phase with the cathode voltage. 

Audio Research feels this circuit 
combines the advantages of true pen- 
tode operation with partial cathode 
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The rew K.oss:Prd/450`" Stereo - 
phones deliver últra-smooth, dis- 

11 
tortion-tree sourid and provide 

'N, -1`y, an excellent way of -determining 
whether a high-priced audib 

._ 

.. component is really -worth its 
high -price. It's all possible thanks to Koss' new 
dual-elementldesign. Each earcup contains 
a neodymium element ¢or crisp mids and highs, 
plus a low-freqúency poly -driver for extraordi- 
nary bass response. Everything else about 
the Pro/450 is first-class, too. From the oxygen - 

A 
.1.01:_ 

t 

IF SOMEONE TRIES 
TO SELLYOU A 

$2,000 CD PLAYER, 
COVER YOUR EARS. 

free copper wiring and two detachable cords. 
to the unique earcup spider assembly and 
genuine leather headband that make it as com- 
fortable to wear as it is to, listen to. So if high - 
end sound is what ycu're after, audition the 
new flagship of our professional stereophone 
line. You'll find that the Koss Pro/450 has the 
high -end covered. 4129 N. Port Washington 
Road, Milwaukee, WI 53212. Koss Limited: 
Burlington, Ontario. Koss Europe: "Koss! Stabio-Switzerland. For more in- 
formation call 1-800-USA-KOSS. Ste eophOfles 

Enter No. 31 on Reader Service Card 



The Audio Research M-300 
is for the audiophile who 
is seeking the ultimate 
in detail, dynamics, and 
musical transparency. 

z 

coupling, and can achieve the sonic 
advantages of Class -A operation with- 
out the disadvantages. It achieves 
high efficiency versus Class -A de- 
signs, and the manufacturer also 
claims that the circuitry virtually elimi- 
nates switching distortion and makes 
the question of class of operation 
largely irrelevant. The M-300 also has a 

special output transformer with fewer 
turns and lower impedance. This de- 
sign minimizes d.c. in the transformer 
core, allowing the M-300 to perform 
better with complex speaker loads. 
Bias adjustment is not critical, and out- 
put tubes can be replaced without pre- 
cise matching. There are two fans to 
ensure proper cooling with minimum 
noise, and the fuses are front -panel 
replaceable. (Li.le most reviewers, I 

test for product life and reliability by 
intentional careless handling and irre- 
sponsible negligence. The M-300 
proved absolutely reliable in spite of 
many moves, being left on for days, 
overload, a speaker with an internal 
short, and all the other quirks that so 
endear reviewers to manufacturers.) 

The M-300 is rated at 300 watts per 
channel into 4 and 8 ohms, with a 
bandpass of 10 Hz to 60 kHz. Its "clip- 
ping" power is 330 watts, and it can 
drive an unusual range of loads for a 
tube output stage: There are 1-, 2-, 4-, 
and 8 -ohm taps. Input sensitivity is 900 
mV, and input impedance is 60 kil- 
ohms. These technical specifications 
are excellent for a unit using tube out- 
put stages, although by transistor stan- 
dards, they are not as impressive. To- 
tal harmonic distortion is rated at less 
than 0.8%, and typically as below 
0.005% at 1 watt. The claimed slew 
rate is 25 volts per microsecond, hum 
and noise are below 90 dB, and the 
nominal damping factor is 30. 

Make no mistake, however: If all Au- 
dio Research wanted was lots of power 
with good specs, it could have copied 
some two -decade -old transistor ampli- 
fier design. The M-300 is a product for 
people who can hear, and it is clearly 
optimized for one type of listener: The 
audiophile who is seeking the ultimate 
in musical transparency, detail, and 
dynamics. 

I don't want to overhype this prod- 
uct. The real -world sonic differences 
between the M-300 and many good 
high -end amplifiers are relatively limit- 

ed, and they are only going to be fully 
apparent with the best possible front - 
ends, sources, and speakers. Never- 
theless, this amplifier is probably the 
state of the art if you are seeking to 
extract every possible bit of informa- 
tion in the audio range, from the upper 
bass to the upper treble. 

This amp's overall sound quality is 
difficult to describe to anyone who has 
never directly compared good with 
great audio electronics. In brief, how- 
ever, the M-300 can provide a level of 
detail, with virtually every kind of mu- 
sic, that is missing in lesser designs. It 

constantly makes you pause to hear 
information you did not hear before. 
This is most apparent with percussion, 
but you can hear more sonic detail or 
every instrument from cello to brass. It 

also allows you to hear this added de- 
tail with every kind of music, from in- 
strumental solos to the most complex 
passages in grand opera. This makes 
it remarkably easy to lose yourself it 
the performance, and to ignore the fact 
that you are listening to a recording 
There is no artificial drama in the M- 
300, but there is always that added 
nuance which involves you more deep- 
ly in the performance. 

I never have been able to relate the 
apparent audible speed of an amplifier 
to measured speed in electronic terms. 
Specifications of the M-300 do not 
show it to be particularly fast, but it 

sounds exceptionally dynamic when 
music should sound dynamic. Further, 
the M-300 does so without making ev- 
ery passage or instrument sound dy- 
namic, as some other designs tend to 
do. This amp is particularly impressive 
with ribbon, electrostatic, and EMIM/ 
EMIT speakers because it brings out 
their natural coherence and speed; it is 
a natural way to show just how good 
the best cone and dome tweeters real- 
ly are. At the same time, the M-300 is 
merciless in revealing how much mu- 
sic is lost by most speaker designs, 
particularly those which lack coher- 
ence or which roll off the upper mid- 
range and highs in ways that cost mu- 
sic much of its apparent speed. 

The midrange is consistently excel- 
lent, although it comes close to being 
analytic. There is none of the warmth or 
softening of the highs typical of most 
tube amplifiers. The M-300 sounds 
very different from older Audio Re- 

search amplifiers or any conrad-john- 
son or Jadis designs I have heard. It 

provides more upper midrange and 
treble detail than any Counterpoint or 
output transformerless design I've 
heard. There is almost too much upper 
midrange and treble information when 
playing many recordings, particularly 
the newer digital ones. In a lesser am- 
plifier, this tonal balance would be 
slightly hard because the amp could 
not resolve enough inner detail to com- 
municate the full musical character of 
the recording. With really good and 
naturally balanced recordings, how- 
ever, few units can come close to the 
M-300 in providing so realistic an illu- 
sion of sitting close to a live perfor- 
mance and hearing all the information 
you would hear if you actually were 
there. 

This amplifier is more for music lov- 
ers than for lovers of audiophile or trick 
recordings. It makes ordinary music 
come alive and restores the glory of 
many classic recordings, and it does 
so with effortless conviction. The M- 
300 never seems to strain in handling 
the midrange of musical dynamics and 
detail. Recordings you may have criti- 
cized in the past will emerge as being 
better than you previously imagined. 

The bass is also very good, even 
with complex loads like the larger Infin- 
ity speakers and the Apogee Duettas. 
Driving the few speakers with extend- 
ed, powerful deep bass, this amp fares 
better than any tube output stage I 

have heard. In fact, in the deep bass, it 

outperforms most transistor amplifiers, 
including many top high -end designs. 
Nevertheless, the M-300 is just slightly 
lacking in bass control and extension, 
and even with the shortest possible 
speaker wires, the bass never quite 
has the full power and excitement of 
the top competing designs. Further, a 
number of other high -end transistor 
designs do a more convincing job of 
dealing with instruments such as the 
cello, bass viol, and bass guitar. This 
amp is at its best with speakers that do 
not quite extend down to the lowest 
bass, and in applications where a little 
extra power adds bass extension and 
emphasis. 

The practical problem, for most au- 
diophiles, is not going to be judging 
whether or not the M-300 is a superb 
amplifier. It is! Rather, it will be judging 

154 AUDIO/NOVEMBER 1988 



i 

AMERICA'S '. 
L AR GEST a -o. 

.4e, `iYA 
6n" 

y 

u . 

P: 

Ki2'1 Z.:5 
t),. ' 

. 

$.ily.F 

Authorized New Dealer For: 

. 

.a 

ASC, Athena (#1 E. Coast Dealer), Audible Illusions, Audioquest, B&K (#1 NYC Dealer), B&W. Cambridge (#1 E. Coast Dealer), Celestion SL. Cello, Clements (#1 U.S. Dealer). Conrad - 
Johnson, Convergent Audio, Counterpoint (#1 U.S. Dealer), Duntach, Eminent Technology, Forte. Grado. Janis, Kimber Hable. Klyne, Koetsu, Meitner (#1 U.S. Dealer), Mod Squad (#1 E. 
Coast Dealer). Monster, MIT (# 1 U.S. Dealar). NAG, Oracle. ProAc (# 1 U.S. Dealer), PS Audio. Ouad, R.espons (# 1 U.S. Dealer), Rogers, Rowland Research (# 1 N.Y.C. Dealer), Sony 
ES, Sonographe, Soundlab (# 1 U.S. Dealer), Spica. Stax, Strag'ttwire, Sumiko, Threshold (# 1 N.Y.C. Dealer), Tice Audio (# 1 U S. Dealer), Van Den Hul (# 1 U.S. Dealer), VPI (#1 
U.S. Dealer), Versa Dynamics (# 1 N.Y.C.. Dealer) Well Tempered (# 1 E. Coast Dealer), Wheaton Triplanar... and more. 

Stereo Exchange, 687-A Broadway, New York, NY 10012 704 Broadway, 3rd Floor, New York, NY 10003 
Most major credit cards 

Enter No. 47 on Reader Service Card 



CABLE CHALLENGE 

You can hear the improvement 
STRAIGHT WIRE makes 

and MEASURE IT! 
A short duration pulse 
is fed through the test 

cable with oscilliscope 
probes attached to each 
end. The 'scope subtracts 
the output from the 
input to display the 
differential waveform. 

Photos below show the slowing down of high fre- 

quencies (phase shift) and signal loss of 20 h. 

speaker cables THE STRAIGHTER THE LINE - 

THE LOWER THE PHASE SHIFT. 

Straight Wirt TMC Comper.bly priced melor brand 

Source -SUMO Polaris Amp. Load - 4 0 non -inductive 

Test Signal - 10uS wide pulse: 4 Volts peak 

The preceding 'scope photos correlate to the 
greater focus and harmonic purity you hear with 

Straight Wire. Additional tests of SPEAKER & 
INTERCONNECT CABLES are documented in 

"THE WHITE PAPER ON CABLES" and our 
new color literature available from your local 
dealer. If competing cable manufacturers cannot 
furnish logical proof of performance. perhaps 
you should ask them WHY NOT? 

STRAIGHT WIRE 
1909 Harrison St.1208 r HdlynWQ FL 33020 r (305) 925-2470 
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Be as selective ín 
where you buy 

as you are ín 
what you buy. 

We know they're hard to resist. 
Guaranteed lowest prices in the 
universe. Every day's a sale day. Big, 
bigger. biggest. 

But. buying a serious audio or video 
component isn't the same as buying a 

dishwasher or microwave. And that's 
why AUDIO recommends you visit an 
independent A V specialty retailer when 
shopping for equipment. 

A/V product is the heart of his 
business. not a "profitable or trendy" 
sideline. That means the independent 
dealer will always be more concerned 
in helping you select the proper 
equipment than he will be in helping 
himself to a commission. 

So, be as selective in where you buy 
as you are in what you buy. Support your 
independent specialty dealer. r u 

The M-300 has a slightly 
forward apparent listening 
position, very good though 
not outstanding depth, and 
excellent imaging. 

whether this is the superb amplifier for 
their system and, if so, getting the best 
sound this unit can deliver. In most 
cases, this will mean visiting a dealer 
who can really show the product off, 
and then doing some extensive listen- 
ing and having a long discussion on 
how to blend the unit into the system. 
As with all top high -end products, the 
problem of achieving synergy with oth- 
er components is likely to be at least as 
important as the M -300's inherent 
sound quality. This amp is not particu- 
larly forgiving. As already mentioned, it 

is wasted on a speaker that is not ex- 
ceptionally well integrated and that is 

unable to reproduce every nuance of 
the upper midrange and treble. You 
may wish to consult The Best of Audio 
'88 for my prejudices regarding the 
world's best speakers, but I strongly 
suggest that you listen very carefully to 
how the M-300 interfaces with the par- 
ticular speaker with which you intend 
to use it. 

No amplifier is a universal match for 
all speakers, and the best high -end 
speakers seem particularly prone to 
interact in different ways with different 
power amplifiers. Further, I have found, 
at my own expense, that the promi- 
nence of this interaction can vary from 
one listening room to another, since so 
much bass performance is room de- 
pendent-as is the proportion of re- 
flected sound at all frequencies heard 
at the listening position. 

The M-300 also does not perform at 
its best with preamps that do not 
match its emphasis on apparent speed 
and transparency. This includes many 
preamps from competing manufactur- 
ers. With the exception of the latest 
top -of -the -line Krell and Spectral 
preamps, I found that my efforts to 
blend the M-300 with transistor 
preamps tended to combine two differ- 
ent sets of sound characteristics in a 

way that resulted in a slight, but still 
significant, amount of information loss. 

I got excellent results with Audio Re- 
search preamplifiers, however, using 
the settings that put the absolute mini- 
mum of controls and active gain 
stages in the signal path. This was 
particularly apparent with their SP11, 
which has a great many options to' 
eliminating controls and gain stages. 
although it was a bit annoying to find 
that the combination sounded best 

with the balance control switched out 
of the circuit. 

The best performance of all came 
when I fed CD players directly into the 
M-300, set loudness and balance with 
the amp gain controls, and used either 
the Adcom SLC-505 or The Mod 
Squad Line Drive passive "preamps" 
with short ultralow-capacitance inter- 
connects. I did have gain problems in 

using some CD players with these pas- 
sive preamps, and I obviously could 
not use a turntable. Nevertheless, un- 
der ideal conditions, a relatively inex- 
pensive passive preamp like the Ad - 
corn SLC-505 provided a purer and 
more coherent signal, with less upper 
midrange emphasis, than the SP11. 
This is a considerable compliment to 
the M-300 since few amplifiers could 
reveal coloration in one of the world's 
best active preamplifiers. 

These compatibility and interface 
problems also affect the M -300's 
soundstage, and some aspects of this 
are constants. The M-300 always has 
excellent imaging, a slightly forward 
apparent listening position, and very 
good though not outstanding depth. 
Like many mono amplifiers, this one 
reveals a very wide soundstage, al- 
though it is one that tends to produce a 
"hole in the middle" effect in some 
stereo recordings. I found that I had to 
move most of the speakers I tried 
slightly closer together than usual to 
get the proper central focus. 

One simple punch line emerges 
from all of the above complexities: The 
Audio Research M-300 is a superb 
power amplifier! I hope, however, that 
this review will also convert a few hea- 
thens to the sport of "high end." I real- 
ize that the foregoing description of my 
efforts to obtain a personal best out of 
the M-300 may seem as dull to some 
readers as listening to a camera buff 
discuss lenses. For a precious few, 
however, it will be their introduction to 
a game that can be almost as enjoy- 
able as listening to music. 

Anthony H. Cordesman 
(Editor's Note: At press time, Audio 

Research told us that the M-300 has 
been replaced by the M-300 Mk. II, for 
$5,495. This will have a five -position 
attenuator switch in place of the tested 
unit's input level control, a new capaci- 
tor network in the output stage, and a 

different front panel and top cover.) 
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Let It Roll: Little Feat 
Warner Bros. 25750-1, LP. 

Sound: B Performance: A- 
This is a season for regrouping a lot 

of old favorites (Deep Purple, The Doo- 
bie Brothers) and for the returns of 
Patti Smith and Gary Wright, among 
others. Add to that list Little Feat. I felt 
antsy about all of it. There just seem to 
be so many ways that projects like this 
one can really disappoint. But taking 
the time to get close to Let It Roll has 
eased my anxiety and erased my 
doubts. From the very first note, there 
can be no doubt that this band plays 
and sounds like the Little Feat of 
blessed memory. 

Still, at this point there are questions 
that must be answered. First, do their 
songs make it? Second, and most im- 
portant, can the band survive the 
shadow of Lowell George? After one 
listen, I could do no more than give a 
tentative yes to the first question. After 
three, I upgraded that to an enthusias- 
tic yes and added a yes to the sec- 
ond-at first begrudgingly, and then 
with whole heart. 

There isn't a single bad cut on the 
album. The opener, "Hate to Lose Your 
Lovin'," features Bonnie Raitt adding 
vocals to the stew just as she did on 

Dixie Chicken. It's a grand song. "One 
Clear Moment" follows with an upbeat 
"Time Loves a Hero" kind of groove. 
Then comes "Cajun Girl," the song that 
finally melted my cold, cold heart and 
got me all the way behind the album. 
On this one, new recruit Craig Fuller's 
button accordion-a new texture in the 
Little Feat firmament-propels the 
song like an Atlas booster to make it 

irresistibly happy. "Hangin' On to the 
Good Times" and "Listen to Your 
Heart" complete an excellent first side. 

"Let It Roll" starts off side two with an 
open -throttle, horn -powered rocker. 
"Long Time Till I Get Over You" is a 
funkier slice that lets Paul Barrére sing 
in his best, most soulful style. "Busi- 
ness as Usual" keeps up the bubbling 
pace, followed by "Changin' Luck," 
one of those Feat songs with a perco- 
lating, meandering melody line that 
suddenly resolves into a refrain strong 
enough to imbed itself into your genet- 
ic code. "Voices on the Wind," the fina- 
le, adds Linda Ronstadt's pretty sing- 
ing to an aching song that is the sad- 
dest one here. It is nicely placed as the 
album's coda. 

Lowell George's big, big shoes are 
well filled by guitarist Fred Tackett 
(who has played with the band sporad- 
ically over the years and has written 

several Feat songs) and Pure Prairie 
League alumnus Craig Fuller as a vo- 
calist/accordionist/guitarist. Bill Payne, 
Paul Barrére, Kenny Gradney, Richard 
Hayward, and Sam Clayton all take 
part in the band's revival. Long-time 
associate and producer George Mas- 
senburg again helms the project with 
the necessary steady hand. (Payne co - 
produced Let It Roll.) And what Little 
Feat album would feel complete with- 
out a painting by Neon Park on the 
cover? 

Naturally, the album is dedicated to 
Lowell George. It had to be. Rest as- 
sured, Feat fetishists, Let It Roll is no 
smarmy attempt to cash in on a re- 
vered name. It is a worthy addition to 
the canon of a band that, though be- 
loved by many, still sold far too few 
records. Ironically, it would be no sur- 
prise to me if Let It Roll proved to be 
Little Feat's commercial breakthrough. 
They have played faithfully to their own 
heritage. Maybe by this time, every- 
body else will have caught up. 

Michael Tearson 

The Mona Lisa's Sister: Graham 
Parker 
RCA 8316-2-R, CD. 

Sound: B + Performance: B + 

Graham Parker sounds spiteful 
again on The Mona Lisa's Sister, and 
that is good news for the rest of us. 
When he is too happy, his muse 
doesn't deliver as well. 

Here, his band includes two key 
members of his original band, the Ru- 
mour-bassist Andrew Bodnar and 
lead guitarist Brinsley Schwartz, who 
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Leon . 

Redbone 

coproduced the album with Parker. 
The sound is sparse, with a strong em- 
phasis on Parker's acoustic rhythm 
guitar and Bodnar's bass, which in turn 
puts added emphasis on the singer. 
Accordingly, Graham sings with his 
most focused delivery, especially on 
the slow songs like "I'm Just Your 
Man," in which he lets real vulnerability 
shine through, and the lilting, playful 
reggae of "The Girl Isn't Ready." Still, 
my favorites are such spitfires as 
"Don't Let It Break You Down," "Get 
Started, Start a Fire," "Under the Mask 
of Happiness," and "OK Hieronymus," 
which was inspired by Bosch's infa- 
mous triptych, "The Garden of Earthly 
Delights." Wearing his influences on 
his sleeve, Parker closes this album 
with a cover of Sam Cooke's "Cupid" 
that is nice, if extraneous. 

Happily, The Mona Lisa's Sister is 
the best album Graham Parker has 
made since his early days on Arista, 
back at the beginning of the '80s. After 
several biteless, rather tepid records, it 
is good to have him back in top form. 

I must recommend listening to the 
CD because the acoustic elements, 
which are so important to the record, 
are rendered so much more crisply, 
separation is so much better defined, 
and the bite in Parker's voice is so 
much keener. Michael Tearson 

No Regrets: Leon Redbone 
Sugar Hill SH-3761, LP. (Available 
from Sugar Hill, P.O. Box 4040, Duke 
Station, Durham, N.C. 27706.) 
Sound: B+ Performance: B+ 

Dapper in white suit, fedora, and 
walking stick, Leon Redbone contin- 
ues his career of caricaturing early, 
popular American music forms with No 
Regrets, this time turning his eccentric 
vision to country/country-swing. 

With bluasy, nasal vocals sounding 
a bit like they're sung while chawing a 
plug of tobacco, Redbone cuts loose 
on a variety of bittersweet standards 
and obscurants including Hank Wil- 
liams' "Long Gone Lonesome Blues" 
(complete with yodel!), Ernest Tubb's 
"It's a Lonely World" and "You Nearly 
Lose Your Mind," Jimmy Rodgers' "My 
Good Gal's Gone Blues" plus the 
plaintive ballad "Crazy Arms," and the 
funkily nostalgic "Somewhere Down 
Below the Dixon Line." On the classic 
"Are You Lonesome Tonight," Red - 
bone pulls out the plug to evoke the 
'30s with throaty crooning that's as 
smooth as can be. 

Although backed by crackerjack 
musicians such as Mark O'Connor, 
Jerry Douglas, and Bela Fleck, Red 
bone has kept his arrangements 
sparse, simple, and in the back- 
ground, giving this a folksy, mainly 

1. 

Joe Jackson 

l 

acoustic feel, with his quirky vocals 
dominating the mix. This lends an old- 
time air to music which was often fairly 
highly "produced" in the original re- 
corded versions. 

As with all good caricatures, No Re- 
grets walks a fine line between believ- 
able re-creation and humorous distor- 
tion of its inspiration. If you're a country 
or folk fan, you'll probably enjoy the 
camp, Keilloresque perspective that 
Redoone brings to these antique 
chestnuts. If you're a Leon Redbone 
tan, you'll find him in slightly slower 
paced, yet excellent form. 

Michael Wright 

Live 1980/86: Joe Jackson 
A&M SP -6706, two LPs. 

Sound: B Performance: A- 
Live albums usually bore me. Most 

often they are greatest -hits collections, 
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Live 1980/86 shows how songs 
evolve through the chemistry 
of live concerts and how the 
passage of time has affected 
Joe Jackson's performances. 

played faster and muddier than the 
originals, and usually they are not as 
well recorded as the studio sessions. 
But for his live album, Joe Jackson has 
done something really unique. Each 
side of this two -record set comes from 
a different tour with different personnel 
and instrumental lineups. Thus, Live 

1980/86 communicates time's pas- 
sage and how it has affected Jack- 
son's performance ideas. Jackson's in- 
tent is to show how songs can evolve 
through the chemistry of live perfor- 
mance. 

Nothing demonstrates this evolution 
more clearly than the three versions of 

.m 

I 

Mastery. Reliability. Convenience. 
A new hybrid from Audio Research 

leads the way in amplifier technology. 
The Hybrid Lineage 

Audio Research has been a 
leader in developing inno- 
vative hybrid audio circuits 

combining the linearity 
and harmonic accuracy of 
vacuum tubes with the low 
noise and long service life 

of field-effect transistors. 

You'll hear that lineage in 
the D125's ability to pro- 

duce musical dynamics with palpable authority, 
and low-level information with a transparency 
and lack of grain that mimics reality. Given a 
first-class program source, the D125 brings 

to the soundstage a three -dimensionality 
and precision unique in this price range. 

Unparalleled Convenience and Reliability 
The D125 was also designed to provide 
day-to-day reliability and convenience. 

Sophisticated protection circuitry assures 
that potentially damaging input signals won't 

stress the eight 6550 output tubes. 

Routine maintenance 
couldn't be easier. Tube 

p-- balancing is controlled 
automatically. Plate Cur- 

rent Controls on the front 
panel allow the owner to 

keep performance 
optimized as tubes age. 

By occasionally checking 
the Low Current Monitor 
LEDs on the main circuit 
board, the owner can 
determine whether indivi- 
dual tubes need replacing, 
and do it himself. Quickly. 
economically. 
And installation conven- 

The D125 Stereo Amplifier fence? Music lovers who 
are looking to reduce the 

visual impact of their amplification can tuck 
the D125 out of sight in a cabinet or closet, 
thanks to its moderate dimensions and 
quietly efficient fans. 

20 Years of Quality 
Of course, the quality of components and 
construction is as you would expect in a 

component from Audio Research. And D125 
owners can rest assured their amplifier will 
have parts and service support for as long 
as they own it. That's a commitment to 
customers Audio Research has upheld for 
20 years. 

Audition the D125 at your Audio Research 
dealer soon. 

=?udio research 
HIGH DEFINITION' MUSIC REPRODUCTION -corporation 

"Is She Really Going Out with Him?" 
This perennial crowd pleaser gets the 
rock treatment from the original Joe 
Jackson Band on its final go -round 
during the 1980 "Beat Crazy" tour. For 
the '82-'83 "Night and Day" tour, the 
song became an a cappella number, 
and on the 1984 "Body and Soul" tour, 
it was accompanied by a weird and 
funny acoustic arrangement. 

On this album, you get a strong 
sense of Jackson's restlessness, 
which is ever prompting him to chal- 
lenge his audience to go with him to 
places they hadn't even considered. 
Indeed, Live 1980/86 is generously 
loaded with intimate, spontaneous mo- 
ments of artist/audience sharing. 

Recording quality is very nice, with 
plenty of concert -hall ambience and 
that little bit of extra distance that usu- 
ally comes with remote recording. The 
performances translate beautifully, and 
Jackson's peculiar love/hate relation- 
ship with touring becomes quite clear. 

As hoped, this album does emerge 
as a document of Jackson's evolution 
as a performer, writer, and bandlead- 
er. It covers the many different phases 
of his career, from angry young rocker 
experimenting with world rhythms to a 

very sophisticated, worldly artist. It is 
more than just a rehash of studio re- 
cordings, because Jackson regularly 
takes his songs into places the origi- 
nals didn't have a chance to go. This is 
what live albums should attempt to be 
and, unfortunately, usually are not. 

For completists, the nearly two-hour 
concert video, Tokyo '86, released si- 
multaneously with the album, includes 
a bonus CD -3 with several selections 
not included here. In all, Live 1980/86 
is a more than generous project-at 
over 100 minutes, it has to be-that 
should quench the thirst of anyone 
who's ever loved a Joe Jackson song. 

Michael Tearson 

Goodbye Blue Sky: Godley & Creme 
Polygram 835 348-1, LP. 

Sound: C Performance: A- 
If the apocalypse is anything like 

Godley & Creme envision, we'll all be 
dancin' and singin' and kickin' up our 
heels and our hells. Sing hallelujah, 
brothers and sisters! Judgment Day is 

coming and it's bringing along har- 
monicas! 

Enter No. 9 on Reader Service Card 6801 Shingle Creek Parkway 
Minneapolis, Minnesota 55430 

Area Code 612/566-7570 
Telex: 290-583 
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Godley & Creme's new album, 
a doo-wop and gospel -tinged 
romp about the end of the 
world, is simply heavenly 
and as visual as hell! 

lush, four-part harmony to the lyric 
"bomb on board"!) 

The melodies never stray much out- 
side their prescribed boundaries, and 
"The Last Page of History" is a grating 
cacophony, but the music overall is 
sweet and the lyrics heartfelt (a bit 
marred on my copy from the occasion- 

al pops and crackles). The same im- 
pulses that make Godley & Creme 
such grand rock -video directors make 
their album as visual as hell-make 
that as visual as Hell. If no one turns 
Goodbye Blue Sky into the West End 
musical that it is, then God is not in his 
h.e.a.v.e.n. Frank Lovece 

Kevin Godley and Lol Creme's sev- 
enth album as a duo is a doo-wop and 
gospel -tinged romp about the end of 
the world. As they sing it, it shore is 
purty. Imagine a Salvador Dali cartoon 
of benign grotesqueries wandering 
around, wondering just what the hell 
happened, as harlequins float by sing- 
ing harmony on invisible street cor- 
ners. Using (so they brag) a low -tech 
16 -track recorder and (though I'm 
doubtful) no synthesizers, Godley & 
Creme have cobbled together an up- 
dated doo-wop album that's a lot less 
self-conscious than Billy Joel's An In- 
nocent Man. 

They clue you in on the joke right 
away, with a gooey a cappella number 
called "H.E.A.V.E.N.' As it segues into 
the lovely, calypso -inflected "A Little 
Piece of Heaven," you begin to sense 
a dichotomy between "heaven" as a 
metaphor and as a literal concept. Lit- 
eralness descends with "10,000 An- 
gels," a rousing, apocalyptic cowboy 
song. Oh, you should see it: 10,000 
angels playing gold guitars, chased by 
10,000 devils, as the music swells from 
surreal Max Fleischer/Betty Boop car- 
toon -danger sounds up to a rampag- 
ing gospel rave-up. Seriously wacky. 

There are a couple of sidelong ex- 
cursions into the kind of personal re- 
grets I suppose we all face when dis- 
aster walks up to us and says howdy: 
"Golden Rings," a sweetly bitter, vin- 
dictive song about an ex-wife, done up 
with terrific background vocal counter- 
point and harmony, and the bland 
"Sweet Memory." But mostly we're 
talking Nuke and Improved: "Crime 
and Punishment," a ditty about God's 
wrath, using the album's trademark 
harmonica sound like a dark rhythmic 
spear poking through the underbrush 
ahead, and "Air Force One," a remind- 
er that in the event of a real emergen- 
cy, no one here gets out alive. (I mean 
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Dylan's Down in the Groove 
has some good moments, but 
overall it sounds like it 
was made by a guy whose 
engine was low on steam. 

Down in the Groove: Bob Dylan 
Columbia OC 40957, LP. 

Sound: B Performance: B 

Unlike most Bob Dylan records, 
Down in the Groove is not a consistent 
set of songs from a series of related 
sessions but a mish-mosh of record- 

ings from a period spanning several 
years and featuring a host of musi- 
cians. All of this follows a six-month 
postponement of its release and ru- 
mors that Dylan was doing: A record of 
other people's songs, an album with 
The Grateful Dead, or a bluesy record 
with Keith Richards' drummer, Steve 
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Audio from Denmark. 

Jordan. If the truth be known, this al- 
bum is more or less a compilation of all 
of these projects. 

Two tracks were written by The 
Dead's wordsmith, Robert Hunter. 
One, "Silvio," features Jerry Garcia, 
Bob Weir, and Brent Mydland (of The 
Dead) on backing vocals and L.A. ses- 
sion kings Nathan East and Mike Baird 
on instrumental backing. The other, 
"Ugliest Girl in the World," stands as 
the best -conceived and best -played 
track on the record. Here, Dylan is 
backed by Jordan, guitarist Danny 
Kortchmar, and bassist Randy Jack- 
son. It's a song full of fire and humor. 
Other cuts include the previously re- 
leased "Had a Dream About You, 
Baby," with Eric Clapton and Ron 
Wood, and "Death Is Not the End," an 
outtake from the Infidels album, which 
features the Mark Knopfler/Sly Dunbar/ 
Robbie Shakespeare axis sweetened 
by the background vocals of Full 
Force. Wilbert Harrison's "Let's Stick 
Together" and Arthur Alexander's "Sal- 
ly Sue Brown" (here, Dylan is support- 
ed by ex -Sex Pistol Steve Jones, Paul 
Simonon of The Clash, and Myron 
Grombacher of Pat Benatar's band) 
stand out as the two songs which 
seem to have some life to them. All the 
others on this record are a bit on the 
melancholy side. 

There are some well-advised mo- 
ments here, but even in all fairness to 
Dylan, at least half of this album 
sounds like it was made by a guy 
whose engine is low on steam. The fact 
that Dylan wasn't satisfied going into 
the studio with one set of musicians to 
complete Down in the Groove is itself a 
pretty good indication that this album 
is a patch job. Although some of the 
patchwork does help hold this collec- 
tion together, it never really sails like 
Infidels. It is, however, much more lis - 
tenable and memorable than Empire 
Burlesque. 

There's a grand chasm between 
Bob Dylan's aesthetic ambitions and 
his recent execution. We can only 
hope that soon he'll find the musical 
support to inspire him to write a whole 
album's worth of new songs. Until then, 
we'll just have to make due with interim 
albums like this. Down in the Groove 
seems more like light entertainment 
than a serious statement. 

Jon & Sally Tiven 
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Living Colour is a creature 
unusual: A group of four 
young black men who play 
loud, brash, politically 
astute rock 'n' roll. 

Jagger produced two, on one of which, 
"Glamour Boys," he also sang back- 
ground vocals. The sonic quality is 
very good-perhaps too good for 
those who might find crunching gui- 
tars, captured in the digital domain, a 
bit much. This is true particularly on 
this CD, where the players and Sta- 

sium have opted for a bright, upfront, 
guitar -oriented mix. 

Vivid is not going to be everyone's 
favorite; it's (gratefully) too far left of 
center for that. But it is well played and 
thoughtfully made, proving that intelli- 
gent rock 'n' roll is still out there, look- 
ing for a home. Hector G. La Torre 

Vivid: Living Colour 
Epic EK 44099, CD. 

Sound: B+ Performance: A 

Every now and then, about as often 
as that proverbial blue moon rises in 
the evening sky, executives at major 
record labels come out of hibernation 
long enough to sit down and sign an 
interesting group. Just such a group is 
guitarist Vernon Reid's bombastic mu- 
sic revue, Living Colour-a tribute to 
American music at its best. 

Living Colour is a creature unusual: 
Four young black men who play loud, 
brash, politically astute rock 'n' roll. 
(This is music record labels aren't trip- 
ping over themselves to release.) Their 
music is high-grade ear fuel-a hybrid 
which might have sprouted to life if a 
musical experiment had been con- 
ducted by Jimi Hendrix, George Clin- 
ton, and Talking Heads. Lots of power 
and movement. Instrumentation is ba- 
sic-bass, drums, guitar, and vocals- 
and played with funk -filled, frenetic in- 
tensity. But while it's true the guitar 
amps are cranked up to create sustain 
and distortion, this is not head -banging 
music. This is innerspace punk/funk, 
American style. 

Some of the 11 songs are segued 
together with lines from political 
speeches made popular by, among 
others, Winston Churchill and John F. 
Kennedy. This technique adds 
strength and continuity to the album- 
especially when a song takes a slight 
sociopolitical turn. And despite an oc- 
casional trite lyric, there are some mes- 
sages here. The final song on the CD is 
"Which Way to America?", the first 
verse of which relates, "I look at the TV, 
your America's doing well/I look out the 
window, my America's catching 
hell ...." The chorus continues: "I just 
want to know which way do I go to get 
to your America?" 

Most of the tracks were produced by 
veteran engineer Ed Stasium, but Mick 
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JAZZ & BLUES 

HARPIN' ON THE BLUES 

1 

Extra Napkins: James Harman Band 
Rivera RR505, LP (Available from Ri- 
vera Records. P.O. Box 1848. Orange. 
Cal 92668.) 

Sound B Performance: B 

James Harman has licks worth steal- 
ing and there s no higher compliment 
you can pay a young blues harp play- 
er. With the death of Big Walter Horton. 
the art of blues harmonica seemingly 
plunged into decline. Today's harp 
players appear to be intimidated by 
the banks of amps behind the guitar- 
ists content to recycle classic riffs 
from the fringes of the stage. Not our 
boy James. Un the leadoff track. 'It's 
Alright Now. he immediately grabs the 
spotlight. his harp echoing his vocals 
and challenging the guitar. He's got 
the chops to do it. too. His solo is a 

dazzling display of amplified Chicago 
harp that should inspire followers and 
send much of the competition back to 
the woodshed Harman at once keeps 
faith with the old masters and proves 
he's his own man all in 3:43. 

Ex: -.9 Napkins produced over a pe - 
rind of months with changing person- 
nel. features Hannan easily switching 
from one style to another and emulat- 
ing many of the great harmonica play 
ers on various cuts: Sonny Boy William- 
son ("All Night Boogie"), Rice Miller 
("Sad to be Alone"), and Big Walter 

Horton ("Rambler's Blues"). Yet Har- 
man has the greatest affinity for Little 
Walter Jacobs. as he proves on the 
title track. Harman describes the cut in 

the liner notes as "one of them 1949- 
51, back room of a record store. on a 
Wollensack tape recorder kind of rec- 
ords, like Little Walter. when he was 18 

years old." He's right on the money. 
"Extra Napkins" is a rip-roaring, non- 
stop instrumental that cements Ha' - 
man's reputation as a musician to 
watch. 

Harman's band has spent as much 
time listening to old 45s as he has. The 
guitar interplay between the late Holly- 
wood Fats and Kid Ramos reminds lis- 
teners that Chicago rhythm players 
were rarely satisfied with mere chorc- 
ing. preferring to play a simple pattern 
in a lower register than the lead guitar. 
The result is a rare density which is 
characteristic of deep blues. Extra 
Napkins assures that the future of the 
blues harp is in capable hands. The 
album comes with a postcard for join- 
ing Harman's tan club. Send it in-I 
already did. Roy Greenberg 

Perfect Machine: Herbie Hancock 
Columbia CK 40025, CD. 

Sound: A Performance: B 

Herbie Hancock's recent releases 
could be utilized as primers in elec- 

tronic music. If a listener ever wanted 
to know what can be done with elec- 
tronic instruments. Hancock has got 
the answer. He mates keyboards. sam- 
plers. drum machines. and computers 
via MIDI. MIDI. an acronym for Musical 
Instrument Digital Interface. is a means 
by which electronic instruments can 
communicate with each other in a 
"master-slave(s)" relationship. The 
process enables several keyboards- 
and other instruments to play simul- 
taneously. Using a keyboard instru- 
ment or drum machine. notes are put 
into a computer or dedicated sequenc- 
er in much the same manner letter 
characters are put into a computer 
programmed for word processing. The 
notes then can be slightly or drastically 
edited. stored. and played back at the 
press of a button. Voila-one-person 
orchestras! This musical approach has 
brought Herbie Hancock a new-found 
popularity over the past few years. es- 
pecially with the 1983 release of Future 
Shock. 

The musical formula on Herbie Han - 
cock's latest. Perfect Machine, is simi- 
lar to that of past releases: A high-tech 
mixture of jazz. funk, and rock. (Even 
the vocals are processed through 
electronic hardware called vocoders.) 
There are repetitive patterns framing 
all six compositions, but they are kept 
interesting by a constant flow of 
changing tones and textures. 

There is a clever mix of past and 
present on this CD. High-tech music is 
used as a backdrop for traditionally 
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based R&B vocals by Sugarfoot (Ohio 
Players) and Bootsy Collins (Bootsy's 
Rubber Band). "Maiden Voyage/ 
P.Bop" is a combination of new and 
old intertwined. The new part is 
"P.Bop," while the old is Hancock's 
rearranged version of his Blue Note 
Records' classic, "Maiden Voyage." 
Traditionalists will begin to enjoy Per- 
fect Machine more with this track and 
the final one, "Chemical Residue," be- 
cause these compositions rely more on 
melodic lines. 

The CD exhibits excellent fidelity. In- 
terestingly, while the CD case states 
that the recording is "DDD" (digitally 
recorded, mixed, and mastered), the 
tracking sessions were actually re- 
corded on a Studer A80 analog multi- 
track as well as on a "veteran" Ampex 
MM -1200 warhorse analog multi -track. 
Mixing was done on the Sony 3402 
digital two -track recorder. Production 
was handled by Bill Laswell of Cellu- 
loid Records fame and recorded by 
Robert Musso, an engineer who often 
works with Laswell and who is very well 
versed in electronic music. 

Perfect Machine is a clever combi- 
nation of old and new. It has a lot to 
offer dance -music aficionados and 
those generally into the groove, but it 

also fills the bill for those looking for a 

taste of melody with their funk. Some 
listeners may find the tracks somewhat 
tiring in their seeming repetitiveness, 
because the tracks are musically and 
sonically dense. If you really pay atten- 
tion, though, you will find something 
new with each successive listen. 

Hector G. La Torre 

The Erroll Garner Collection.1: Easy 
to Love 
EmArcy 832 994-1, LP. 

Sound: B+ Performance: B+ 
Pianist Erroll Garner was an im- 

mensely popular music figure and a 

prolific recording artist for more than 
20 years, until his death in 1977. His 
best-known composition, "Misty," re- 
mains one of ASCAP's most performed 
standards of the past decade, and his 
recordings for both Mercury and Co- 
lumbia are being remastered and reis- 
sued for the digital '80s. 

Garner, who could neither read nor 
write music, was a totally instinctive 
player and, in many ways, could be 
considered the quintessential jazz per- 
former. His style was one of elemental 
spontaneity, graced with personable 
good humor. The interplay between left 
and right hand, which he used with 
rare rhythmic freedom, frequently inter- 
polated witty quotations from other 
melodies and could be patently kalei- 
doscopic within and around a compo- 
sitional structure. 

Therein lies the key to Garner's ge- 
nius and acclaim. Audiences appreci- 
ated his live performances as much for 
the entertainment aspect as they did 
for his display of natural musical dex- 
terity. An enormous concert and night- 
club draw during his long career, Gar- 
ner and his music were synonymous 
with a good time. 

Continuing their auspicious resur- 
rection of important jazz and vocal 
works, Polygram (EmArcy's distributor) 
has begun to make available for world- 
wide release some of Garner's hitherto 
unissued recordings. Easy to Love is 
the first in this series, called "The Erroll 
Garner Collection." The nine titles on 
this LP date mainly from July and Au- 
gust 1961, with a couple of cuts from 
June 1964, and one, "For All We 
Know," from 1965. Despite the lapse of 
more than four years, there is no imme- 
diate disparity noticeable in the sound 
quality. 

Garner brought to his studio work 
the same kind of exuberance which he 
exhibited in his on-stage appearances, 
and he almost always preferred that 
the first take be used for the master. 
Most of these tunes will be familiar, but 
in Garner's hands, accompanied by 
his longtime musical cohorts bassist 

Eddie Calhoun and drummer Kelly 
Martin, even old chestnuts like "Some- 
body Loves Me" and "My Blue Heav- 
en" have his characteristic liveliness. 

This album offers more than a fond 
memerto of Erroll Garner's very spe- 
cial talent. If you're unfamiliar with his 
unique ability, here is a good place to 
start. The rewards of the discovery will 
enchant you, for much of Garner's mu- 
sic is ... easy to love. Michael Aldred 

Rockin' the Boat: The William Clarke 
Blues Band 
Rivera RR -503, LP. (Available from Ri- 
vera Records, P.O. Box 1848, Orange, 
Cal. 92668.) 

Sound: B - Performance: B - 
Democracy may be the best way to 

run a country, but it wreaks havoc on 
blues bands. Case in point: Rockin' the 
Boat, the new album from The William 
Clarke Blues Band. Clarke, a protégé 
of the late, underappreciated George 
Smith, has been drawing rave notices 
for his rocking, muscular harp at a time 
when narp players are in short supply. 
So, with hordes of blues fans waiting 
for him to cut loose and wail on this live 
set, what happens? The solos are 
evenly divided with his band members, 
whose work is unexceptional. Clarke 
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The Jazz Warriors have 
created an exciting live 
recording with this LP. 
The arrangements are as 
tight as the solos are free. 

concentrates his own efforts on the 
chromatic harmonica, an unwieldy 
variant of regular harp on which no 
performer has sounded truly comfort- 
able since the late Little Walter Jacobs. 
Throw in his mediocre vocals, and 
Rockin' the Boat adds up to little more 
than an appetizer for the definitive Wil- 
liam Clarke LP still to come. 

Roy Greenberg 

Out of Many, One People: The Jazz 
Warriors 
Antilles/New Directions 90681-1, LP. 

Sound: B Performance: B+ 
Leave it to the British to take Ameri- 

can music and sell it back to us in a 
new package. This time it's not blue- 
eyed soul singers or long-haired blues 
guitarists but black jazz players. En- 
gland is experiencing a jazz revival, 
which might make you wonder if there 
was anything to revive. Although many 
brilliant jazz players have come from 
the Isles, especially on the avant- 
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garde fringes, there was never an im- 
portant, purely British jazz sound. 

The Jazz Warriors share much with 
the mid -'60s American jazz that sprang 
from the political/spiritual forays of 
John Coltrane, Tne Art Ensemble of 
Chicago, Sun Ra, and the orchestra- 
tions of George Russell. "In Reference 
to Our Forefathers' Fathers' Dreams" 
even has a spoken introduction of Afri- 
can ancestry that would've been per- 
fectly in place on a socially conscious 
jazz record from 967. 

A 20 -piece ensemble, The Jazz War- 
riors showcase many young players 
and a few veterans. Their battle cry is 
sung by saxophonist Courtney Pine, 
the Wynton Marsalis of British jazz and 
the torch -bearer of a new spirit. His 
solo album showed promise, but on 

this live recording, Pine and The Jazz 
Warriors reach fulfillment. 

Out of Many, One People brims with 
deft rhythm and mood changes. After 
the gurgling meditation of "Warriors," 
the album leaps into "In Reference to 
Our Forefathers' Fathers' Dreams." 
The rhythm churns through interlock- 
ing solo and ensemble passages, one 
emerging from the other. Pine shows 
he's the star with a spiralling soprano 
sax solo that darts through the rhythm 
and horn passages. 

Fayez Virji's composition, "Minor 
Groove," combines polyrhythmic per- 
cussion with a straight -ahead bop 
drive that seems to spit soloists out 
and then swallow them whole. Trum- 
peter Kevin Robinson and vocalist 
Cleveland Watkiss engage in an amus- 
ing duet which gives way to Philip 
Bent's earthy flute solo. Bent manages 
to be gutsy without overblowing, a diffi- 
cult feat on flute. 

Side two is less successful, but ex- 
citing nevertheless. "Saint Maurice (of 

What Mozart Sounds Like On 2 
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Aragon)" is a furious, hard -driving big - 
band stomp that's hampered by tepid 
solos from guitarist Alan Weekes and 
pianist Adrian Reid. Yet the adroit en- 
semble passages carry the piece. 
"Many Pauses," on the other hand, 
lives by its soloists, with 10 individual 
performances in less than 17 minutes. 
Written by one of the veterans of British 
jazz, trumpeter Harry Beckett, it man- 
ages to hold together despite going 
from the echo -delayed flute solo of 
Bent to the cool bop of trumpeter Rob- 
inson to Middle Eastern exotica from 
altoist Brian Edwards to a Latin dance 
by tenor saxophonist Ray Carless and 
so on. Drummer Mark Mondesir proves 
resourceful, supplying the right rhythm 
for every mood shift. 

The Jazz Warriors have created an 
exciting document; the arrangements 
are as tight as the solos are free. This 
live recording captures the full pres- 
ence of their sound, from the twin dou- 
ble -basses to the percussive colors. 

John Diliberto 
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Kilimanjaro: Rippingtons featuring 
Russ Freeman 
Passport Jazz PJ88042, LP; 
PJCD88042, CD. 

Sound: A- Performance: A- 
Squeaky clean and highly polished, 

the all -instrumental Kilimanjaro is a 

breezy foray into contemporary fusion 
that crosses over into pop (even mak- 
ing a pop -chart appearance). 

Just who the Rippingtons are is a 
mystery, since the only constant here 
is Russ Freeman. He did almost all the 
songwriting, arranging, and produc- 
ing; played guitar synths, keyboards, 
and acoustic, classical, and electric 
guitars, and programmed keyboards 
and a Linn 9000. Freeman's versatility 

Kilimanjaro, featuring 
Russ Freeman, is a breezy 
foray into contemporary 
fusion. There really isn't 
a bad song on this record. 

is overpowering. His guitar chops 
range from mellow slink ("Morrocco"), 
to nylon finger -style a la Earl Klugh 
("Northern Lights"), to phased funk 
("Backstabbers"), to speedy rock rif- 
fola ("Dream of the Sirens"). There 
really isn't a bad song on this record, 
although "Los Cabos" and ''Love 
Notes" get a little predictable in a fu- 
sion sort of way. 

As it turns out, the Rippingtons in- 
clude excellent performances by such 
luminaries as saxist Brandon Fields, 
bassist Jimmy Johnson, and drummers 
Vinnie Colaiuta and Tony Morales. 

Sonically, Freeman has gone for a 
tight mix that is fairly close to each chan- 
nel, which results in a big, full sound. 
Both CD and LP were very quiet, and 
the music reproduced very well. 

As a solo tour de force, Kilimanjaro 
by the Rippingtons featuring Russ 
Freeman is impressive and sports a 
nice variety. Maybe next time it'll be 
Russ Freeman featuring the Ripping - 
tons.... Michael Wright 
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CLASSICAL RECORDINGS 

BON MOTETS 

Lully: Petits Motets. Les Arts Floris- 
sants, William Christie. 
Harmonia Mundi HMC 901274, CD. 

This is a charming CD of short and 
lively church pieces by the famed 
17th -century composer Lully, who 
came out of Italy but sounds, to our 
ears, as French as Handel sounds En- 
glish. Lully's work is what might now be 
called middle Baroque, considerably 
before Bach, Vivaldi, et al. The small 
pieces, mainly for three voices with 
modest continuo accompaniment (or- 
gan and plucked string instruments, 
with an occasional violin), were defi- 
nitely not for the hoi polloi, the common 
people. More likely, they were for per- 
formance at one of the exalted and 
high -style nunneries which existed in 

France around the great court of the 
Sun King at Versailles; perhaps the 
motets were performed by the ladies 
themselves. There is a baritone in- 
volved-no impiety!-also, briefly, two 
tenors. But the ladies dominate the mu- 
sic throughout. 

The female vocals are perhaps a 

new sound for many of us, and a lovely 
one, once the ears adjust-very 
French, small, light, clear, and accu- 
rate. The men's voices match, and the 
gentle organ provides a low bass line 

and harmony that balance the higher 
music. It is beautifully written music. 

But best of all here is the performing 
style, creditable to the glaringly non - 
French name of William Christie, the 
director and organist. For once, there 
is lilt and rhythm and dance, irresist- 
ible, behind the formal Latin texts of 
the church. Why not? Only in recent 
times has church music turned sol- 
emn. Christie's "Flowering Arts" group 
operates with French government sup- 
port in south-central France, not far 
from the Harmonia Mundi label's head- 
quarters at Arles, near the Mediterra- 
nean coast. Christie has discovered- 
or comes by instinctively-a profound 
rule ignored by far too many musi- 
cians: The changes in time within a 

piece, especially in older music like 
this, should share a common pulse for 
a rhythmic drive and continuity that 
hugely strengthen the impact. This 
principle holds true even for such as 
Brahms, and we recognize it, carefully 
written out in the score, in Stravinsky's 
foot -tapping beat through all sorts of 
time changes. This innate sense of 
rhythm makes a vast difference in 

these works, as you will quickly begin 
to hear, and the same goes for the nice 
contrasts of tempi between the differ- 
ent movements and motets. 

The singing is dedicated and per- 
suasive, if gentle, and there is plenty of 
variety, text by text, in spite of the simi- 
lar sound throughout. Very nice, for 
instance, are the enthusiastically re- 
peated alleluia (hallelujah! in English) 
and gloria, and the real pathos of the 
more serious texts. 

This, keep in mind, was music to 
rekindle and reinforce Catholic tradi- 
tion in the face of the Protestant revolt. 
It had a mission, to persuade, and that 
mission was strictly in terms of music. 
It should persuade almost anybody, in 
this performance. 

Edward Tatnall Canby 

Eclectic Clarinets: Eugene Marquis 
Grenadilla Records 87015, LP. (Avail- 
able from Grenadilla Records, P.O. 
Box 19864, Cincinnati, Ohio 45219.) 

Multiple clarinets? On this recording 
we get as many as 23 of them, and not 
sequentially, either. Eugene Marquis is 
the proverbial one-man band, carried 
to a semi -modern extreme. Except for 
the last item on side two, where the 
rhythm section makes its only appear- 
ance (with Marquis on five saxes and 
and E -flat clarinet), the entire recording 
is made up of overdubbed clarinet 
tracks. Works include the Mozart or- 
chestral overture to "The Marriage of 
Figaro," a couple of Bach items (organ 
and cantata), a "Serenade" by Richard 
Strauss, and, among the pop selec- 
tions on side two, an unlikely Debussy 
"Sarabande" for piano. Multi -track 
witchery melds it together, complete. 

Some of us remember Les Paul, who 
began all this multi -track stuff many a 
year ago. The overdub technique is 
now elderly and, though still essential 
to almost all pop music, has more or 
less run its course. Nobody is ever 
surprised by it any more. Digital, of 
course, comes as the ultimate tool in 

the multi -track art, replacing mere 
copies with precise clones, clone after 
clone to the nth generation, but I as- 
sume that Eugene Marquis' work, ex- 
tending back for some three years of 
extraordinary effort, has been done 
mostly in state-of-the-art analog. 

So-all this, to what result? Sorry not 
to be able to enthuse, although I found 
it interesting. First, clarinets, dubbed or 
otherwise, do not mix at all well 
(though, oddly, saxes do much better). 
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Headphones '( 
For The 
Digital Era. 

Records aren't the only ` 'i: i. 

things made obsolete by 
CD's. Many headphones that t1 t a 
sounded fine with analog 

th 
L 

audio just aren't up to repro- - 

ducing the remarkable clarity 
and full dynamic range of digital ' 1C %-\ 'Y 1 
sound. In the tradition of the Q 
professionally used AKG K240 `' 
series, AKG continues to meet this ; x r 
technological challenge with the rew 0 NC, 
K280- the first parabolic headphones _ 

designed specifically for digital recordings. Within each earcup are 
two perfectly matched transducers computer -positioned to focus 
interference -free sound at the center of the user's ear. This "acoustic 
lens" offers exceptionally transparent sound and dimensional imaging, 
while the use of doubled transducers improves channel balance and in- 
creases dynamic range to match the most demanding performance. 
Comfortable and accurate, AKG K280 headphones are designed to be 
driven by the low impedance outputs of modern CD players and audio 
gear. Also available is the K270, a non -open air [sealed] version of 
the K280. . 

i} AKG headphones. The standard of performing artists and recording 
engineers around the world. When you're listening in the digital era, 
you'll want to hear it all. 

del AKG'' 
AKG 1988 1/Akustische and Kino-Gerate GmbH, Austria 

l 
Focusing on new technology. 
77 Selleck St. Stamford. CT 06902 

[203) 348-2121 



T :e -out as 
good as 

you get 
at ho e. 

Toshiba's home/portable rechargeable CD player 
is one with everything to go. 1 

It has three -beam laser pick-up, an LCD display ,. 

with track, lap and remaining time 
indicators. And it can play 5" CDs and - 

the new 3" CD singles. At home, 'o 

there's 16 -program random 
memory with repeat and wire 'N. 

less remote control. (Plus a / f 
wired remote for outdoors.) 

Toshiba. For people whose In'I'ouch with Tomon-ov 
taste for good sound doesn't 

TO S H I BA go out the window when 
they go out the front door. Toshiba America. Inc .82 Totowa Road, Wayne, NI 07470 

"Shure's most recent 

version of its top model, 

the V15 Type V -MR... 
strikes this listener 

as perhaps the most 

musical -sounding 

phono cartridge 
ever made." 

Hans Fantel 

The New York Times 
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SHURE® 
For product literature, ca111-800.257-4873 

(In Illinois, 1-800-624-85221 
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BOUND VOLUMES 
BACK ISSUES 
BINDERSISVPCASES 

BOUND VOLUMES 
Great Reading, Great Price! Y A ready reference for 
audiophiles! A full year 
of AUDIO is carefully 

hard -bound for easy reference. Complete 
volumes for the years 1979 through 1984 are 
available. Only $24.95 including shipping and 
handling. 
TO ORDER: Indicate year(s) requested and send 
check or money order, NO CREDIT CARDS, to: AUDIO 
Magazine, 1515 Broadway, New York, NY 10036, 
Ann: Bound Volume Dept. Allow 4 weeks for delivery. 

BACK ISSUES 
Single -copy back 
issues of AUDIO from 
1983 through current 
issue are available. 
(Note: April, August, 
and October 1983 are 
unavailable.) $5.00 
per issue postpaid. 

BINDERSISLIPCASES 
Maintain your 

>t 
AUDIO collection in 

- . - these top-quality 
binders or slip- 
cases. Binders, 

$9.00 each; 3/$26.00; 6/$50.00. Slipcases, 
$7.65 each; 3/$22.00; 6/$40.00. Include $2.50 
per order for postage and handling. 
TO ORDER' Indicate issue/binder/slipcase. Include 
proper amount for postage and handling. Please 
add your applicable sales tax. Allow 6-8 weeks for 
delivery. Make check/money orders payable to: 
Audio Magazine, P.O. Box 765. Holmes, PA 19043. 
DIRECT TOLL -FREE ORDER NUMBER: 1-800- 
345-8112. Use your Visa. Mastercard or American 

Express card. $10.00 MINIMUM CREDIT 
CARD ORDER. 

On Eclectic Clarinets, we 
get as many as 23 of them, 
as Eugene Marquis carries 
the proverbial one-man band 
to a semi -modern extreme. 

The special and wonderful nasal 
sound of the instrument becomes 
snarling and metallic when multiplied 
by itself. Orchestral Mozart transcribed 
for an all -clarinet ensemble-high, me- 
dium, and low-is unlistenable, except 
perhaps for clarinet specialists. Bach 
is not much different, though an intelli- 
gent try at "scoring" the clarinets in the 
manner of a Bach organ does help. 
And Debussy's "Sarabande," uncom- 
fortably lodged on the pop side of this 
LP, is a travesty of a great work. The 
liquid, watery tones of his remarkable 
piano sound are turned into an almost 
meaningless set of honks and metallic 
scrapings. It just doesn't work. 

The pop music is decidedly better. 
There, the music is arranged in a more 
natural fashion, since pop generally 
uses less string and more wind and 
percussion than the classics. In addi- 
tion, there is very little room sound or 
ambience, just fine for pop music but 
definitely deadening in effect for the 
classical items here-especially, of 
course, the organ music. 

The copying or mixing -down, what- 
ever you choose to call it, is perfection. 
These "ensembles" play more accu- 
rately together than most live musi- 
cians! Considering that each separate 
part had to be recorded on its own, 
against other sounds in earphones, 
this is surely a technical miracle. You'd 
never know. The recording, digital or 
not, is of the highest tech, and any 
snarling or other unsuitable sounds (as 
I hear them) are simply the musical 
product of the arrangements. I expect 
that the record would sound very much 
the same to our ears if each clarinet, or 
sax, had an individual player in real 
time. 

I quake at the thought of how much 
all this has cost Eugene Marquis, who 
has done the project on his own! But 
the cash must be there-the product is 

offered in all three formats. 
Edward Tatnall Canby 

Sibelius: Symphony No. 2. The Royal 
Philharmonic Orchestra, Sir John Bar- 
birolli. 
Chesky CR3, LP. (Available from 
Chesky Records, P.O. Box 1268, New 
York, N.Y. 10101.) 

The only info as to recording that is 
provided for this really superb LP is 
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Sibelius' Symphony No. 2 has 
never been better served 
than on this Chesky release. 
It's close to a definitive 
recording on all counts. 

that it was "reproduced from the origi- 
nal master tape," which is not exactly 
enough to satisfy my curiosity! More on 
dates and mikes, please, Chesky; with 
results like this, you have absolutely 
nothing to lose. 

Sir John Barbirolli is remembered by 
some Americans as the rather wimpy 
and colorless conductor who led the 
New York Philharmonic for a few unno- 
table years, long ago. Curiously, 
though, his European reputation was 
already high and continued to grow, as 
witness the "Sir" attached. It should be 
added that England has always wor- 
shipped Sibelius-in the earlier years, 
he was thought of as the greatest com- 
poser of the century. We over here 
liked the old boy too, but after the '30s, 
he fell off in our favor: Too old-fash- 
ioned in the sound. Well, Sibelius is 
definitely back. His sound is now con- 
sonant with much of the neo -Romantic 
stuff that goes on today, and there are 
aspects of his symphonic construction 
that turn out to be surprisingly up to 
date. 

This is an exemplary LP in several 
respects. Direct -metal cutting has al- 
lowed closer grooves without any com- 
pression or other signal processing. 
Thus, you will find a recent rarity: Wide, 
blank bands of vinyl on the inside of 
both faces, for better sound. But the 
timing is not overly short -15 minutes 
on side one, around 20 on side two. 
The recording itself is musically excel- 
lent and sonically clean, and also re- 
markably quiet. (Sibelius is always 
good for anybody's well -placed 
mikes.) And do I seem to hear a hint of 
wide -spaced stereo, with a good deal 
of interesting out -of -phase impact? 
Just a guess. 

The music has never been better 
served, even if Sir John is a bit on the 
emotionally conservative side-which 
does no harm at all to this flamboyant 
music! I'd call it close to a definitive 
recording on all counts. 

Edward Tatnall Canby 

Monteverdi: 18 Madrigals from the 
Second Madrigal Book. Collegium 
Vocale KgIn, Wolfgang Fromme. 
CBS IM 42131, LP. 

Claudio Monteverdi was one of 
those rare "originals" who shaped the 
future while playing to the present. He 

Headphones that work with your ears, 
not against them. ' %rs: 

DT 990 head- 
phones use "diffuse 
sound field equalization, based on 
new studies of how the ;noun ear af- 
fects sound. This design produces a fiat 
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the experience of the listening environment. 
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to wear" according to St'reo Review. 
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Audition FOSGATE'S PROPLUS" series You will 
understand why mere Is much more to designing a Successful 
surround audio processor than simply adding digital circuitry to the 
time delay o' Lgnal path and a multitude of seldOm.used control 
settings 

PROPLUS'" is a collaborative design efon by Peter Schaper 
and Jim Fosgate - innovators in the field of surround audio 
processing 
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FOSGATE IS YOUR TICKET TO SPACE. 
Stereo surround processing is no! an afterthought. Fosgate 

surround processors accurately restage conventional stereo into a 
3GD' snundfield which captures the acoustical spare of the original 
perfprnance from any source - audio, video or films. 
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The Collegium Vocale Köln 
is the right group to sing 
Monteverdi madrigals. Their 
voices are well blended but 
not too chaste and skinny. 

was the first really big opera compos- 
er, but his important work (some of us 
think) was in the eight published books 
of madrigals issued periodically over a 

long time span. They began-when 
Monteverdi was in his early 20s-with 
this second book, following a first book 
composed as a teenager. These are 
madrigals more Or less as then was 
expected: Short but concentrated part 
songs, five voices, largely set to the 
poetry of famous Italians of the day 
and earlier (as we set Shakespeare 
and Whitman, or perhaps e.e. Cum- 
mings). But already in the second 
book, there are new things that we can 
recognize as the beginnings of much 
in later music. By the time Monteverdi 
reached his eighth book, the "madri- 
gals" included large works with instru- 
ments and orchestra, incipient opera, 
cantata, and even a number of instru- 
mental segments like so many Ba- 
roque concertos. 

Only the Germans and the English, 
plus a very few resolute Americans 
who avoid our standard vocal training 
for loud music in large places, can 
sing these madrigals with any sort of 
listenable effect. Big, unblending 
voices ruin them. This German group is 
of the right sort, well blended but not 
too chaste and skinny sounding. They 
sing out when the emotion is strong, as 
it often is, but the blend stays good. 
Their main fault is a sometimes rather 
slow pace and, inevitably, the lack of a 
strong and pointed Italian diction. The 
German heritage is just too much for 
that! 

So why not use Italian singers? That 
effervescent nation does not export 
much of its own historic music, the 
great Italian operas excepted. Music 
such as these madrigals by Montever- 
di is not for a batch of Enrico Carusos, 
high and low! 

I note an interesting audio facet of 
this digital recording made in a Ger- 
man Evangelical church in Paris. The 
sound is taken down in "real -phase" 
stereo. This should mean that, instead 
of the usual one -point dual stereo mi- 
crophones (directional but in phase), 
the sound is heard from separated 
mikes to provide the out -of -phase in- 
formation that is the best part of stereo 
concert ambience. Not much danger 
of bass overload in this procedure. 
There is only a single human basso, 

whose tones are not very low and 
blend well with the other voices. 

Edward Tatnall Canby 

Dvoták: Piano Quartet in E Flat, Op. 
87; Fauré: Piano Quartet No. 2 in G 
Minor, Op. 45. Lydian Trio; Eugenia 
Monacelli, piano. 
Rizzoli Records 2002, LP. (Available 
from Rizzoli Records, 31 West 57th St., 
New York, N.Y. 10019.) 

Some extraordinarily nice recordings 
have been made in New York City's 
Rutgers Church, a well -hidden, dowdy 
little structure on the Upper West Side. 
It has been the favorite haunt of Marc 
Aubort and Joanna Nickrenz (Elite Re- 
cordings, as they call their production 
team) for decades. Long-time Audio 
readers will recall many delightful LPs, 
and not a few CDs, made here. 

This is not, perhaps, the most allur- 
ing job Elite Recordings has done, but 
it is nonetheless exemplary chamber 
sound. It lacks only the slight bloom 
that a bit more of the gorgeous room 
sound would have lent this pair of im- 
portant works. Also, the piano, though 
neither tubby nor muddy, does not 
have the dimension, bass profundity, 
and great clarity the best recordings 
from Aubort and Nickrenz have. The 
editing, as always with this team, is 
impeccable. 

But let's not ignore the music! The 
performance of the Dvofák, a splendid 
four -movement piece that never dulls, 
is marginally the better and more inter- 
esting of the two. If the playing does 
not have that extra sparkle necessary 
to the most idiomatic Czech orchestral 
and chamber music, it does have a 
fairly compelling pulse. The languor 
and sensuality of the two middle move- 
ments are successfully poised against 
their quicker portions. The same bal- 
ance is not present in the outer move- 
ments, where the snap and spirit, so 
indispensable an icing to Dvofák's 
special cake, give an intermittent 
gleam but are not uniformly present. 

The Fauré is lovely in parts, yet suf- 
fers from a slight somnolence. The 
feeling is of a late -night reading, not of 
a performance. The usual Fauré scam- 
per at the end does kick up its heels 
and gets the work moving. 

One element of the performance im- 
possible to miss is that the string in - 
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If you think 
you've heard 
every song 
FRANK SINA- 
TRA has ever re - 

J 

acorded, there's 
a big surprise 
in store for you 
this month. New 
York City radio 

N personality, 
: Jonathan 

Schwartz and producers Joe 
McEwen and James Isaacs (the 
team behind the previous Co- 
lumbia/Sinatra compilations) 
have dug deep into the Sinatra 
archives and hit upon a trove of 
"Sinatra Rarities." Dating from 
the late 40s and early 50s, the 
selections have been remas- 
tered from extremely rare 78s - 
eleven of the sixteen songs are 
so rare, in fact, they were never 
legally released. The Chairman 
Of The Board takes his seat on 
CD this November. 

Slowly but sure- 
ly, all the great- 
est musical cast 
recordings are 
becoming avail- 

:- able on CD. CBS tai a ,Js is not only doing 
I its part to keep 

ti "Í , the shows going 
. . T_ _ on, it's making 

them a specially -priced CD 
"Best Value." Literally dozens of 
the greatest Broadway cast 
albums and an equal number 
of Hollywood soundtracks are 
coming your way on CD. Starting 
with seventeen clasics, includ- 
ing everyone's favorite, My Fair 
Lady(the Broadway version with 
Julie Andrews), A Star Is Born 
(the Garland version) and Pal 
Joey The Great White Way un- 
rolls on CD this November. 

OTHER 

NOVEMBER CD 

RELEASES: 

BELLS ARE RINGING 
Original Cast/Judy Holliday 

MY FAIR LADY 
Original Cast/Julie Andrews 

& Rev Harrison 
SARAH VAUGHAN 

The Divine Sarah Vaughan: 
The Columbia Years 1949-1953 

CHET ATKINS 
Chet Atkins, C.G.P. 

DORIS DAY 
A Day Al The Movies 

JULIE ANDREWS 
010111. &up. A Little Bit Of Broadway 

LUTHER'S SIXTH 

BROADWAY 

BABIES 

NO REST 

FOR OZZY 

MAKING OLD 

BLUE EYES NEW 

ti -In 7 -y.^ r L 

AEI °á9 

1111 
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RE X HARRISON 
JULIE ANDREWS 
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Ironically, the metal the music 
industry associates with OZZY 
OSBOURN E isn't merely heavy. 
It's platinum. Every one of 
Ozzy's four solo studio albums 
and all of the albums he made 
with Black Sabbath are plati- 
num -plus. Lately, Mr. Metal has 
been busy assaying "No Rest 
For The Wicked." The song titles 
alone are like a coming attrac- 
tionstrailer.'Bloodbath In Para- 
dise," "Fire In The Sky" just to 
mention a few of the eight cuts. 
"No Rest For The Wicked" also 
marks the debut of Ozzy's latest 
guitarist discovery, a twenty -year - 
old American named, Zakk 
Wylde, who has become the talk 
of the Metal World. "No Rest For 
The Wicked" metalicizes on CD 
this month. 

LUTHER 
VAN DROSS is 
another artist 
who has a way 
of turning every- . 

thing hetouches 
to platinum. The 
male soul artist 
of the 80s, Vandross has had a 

string of five solid -platinum plat- 
ters, includng last year's "Give 
Me The Reason," which sold 
nearly two million copies. Now, 

"Any Love" looks certain to be 
his sixth. The new recording, 
produced by Luther himself 
along with Marcus Miller in- 
cludes the title song, "Any Love," 
a format -transcending ballad, as 
well as a cover of the classic 
"Love Won't Let Me Wait." Now 
through the end of 1988 you can 
catch Luther, along with Anita 
Baker, on his "The Heat" tour. 
Or you can pick up, "Any Love" 
on CD this month. 
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The Lydian Trio and pianist 
Eugenia Monacelli perform 
two concertos in a manner 
that is not uninteresting, 
but merely a bit pedestrian. 

struments used are of unusual warmth 
and fullness, especially the cello and 
viola. The piano is good without being 
outstanding. 

In listening a second time to both 
sides of this very quiet, Masterdisk- 
mastered LP, no edits were at all ap- 
parent, yet it was hard to shake a 

1E, 

t eabso!utesoun:® 
HIGH END INSIDER BULLETIN 

DOLLARS' 
&SENSE 
Many audiophiles believe that the words 
"High End" really mean "High Prices." 
The truth is that many High End compo- 
nents can be picked up at garage sales for a song and 
dance. High End really means "musical," which has more to do 
with who designed the component or produced the record than 
with how much it costs. In the pages of The Absolute Sound, you'll 
meet engineers who know the sound of real music and emulate it in 

their work. These are today's audio individualists, reminiscent of the founding 
fathers of hi-fi who created classic components that still sound superior to 
anybody's rack system. Sure, the High End is about the state of the art-$50,000 
loudspeakers and $20,000 turntables-but it's also about affordable components 
that just sound better. Simply put, when you're after the best sound for your dollar, 
High End audio makes good sense. 

4/1. I 

Introductory Offer & Guarantee For New Subscribers 
Subscribe now for four 200 page Issues for just $19.95, using our toll -free number. 
We'll bill you after you receive your first issue. If you're not completely satisfied just 
write "cancel" on your Invoice and return it to us. You keep your first issue and owe 
nothing. That's how sure we are that once you start reading The Absolute Sound 
you won't ever want to stop. Offer good in North America only. 

the absolute sound 
The High End Journal for the Discriminating Listener 

Call now at 800-222-3201 or 516-671-6342. Or mail this ad with your name, shipping 
and billing address to P.O. Box L, Dept. ES1, Sea Cliff, New York 11579. 

sense of this recording's being more of 
an assembly of individual segments of 
the two scores than of one sweeping 
playing of either. Harris Goldsmith's 
excellent notes and a beautiful jacket 
should attract a fair number of listen- 
ers. The playing here is not uninterest- 
ing, it is merely a bit pedestrian. 

Christopher Greenleaf 

Villa -Lobos: Trio; Zwilich: String 
Trio. Lydian Trio. 
Rizzoli Records 2001, LP. 

Two works for three strings (violin, 
viola, and cello) on this well -made rec- 
ord from a fairly new company, al- 
though the listening is a bit difficult 
here, for sonic reasons. As any audio 
buff knows, strings, with their abun- 
dance of high overtone material, are 
not easy to record-especially in solo 
form at close range. When the music 
begins to get hectic, the mikes pick up 
all sorts of scratchy and shrill effects 
that are normal for the medium but 
unpleasant for the unpracticed ear- 
even with the best engineering. The 
problem is in recording, not live perfor- 
mance, because the mikes must be 
closer than any live listening ears. 

This group of three players is highly 
professional, out of the Juilliard-East- 
man conservatory axis, and they are 
enterprising enough to want maximum 
variety for their restricted medium, in- 
cluding commissions for new music. 
This is good, but the unfamiliar listener 
may find the going sonically rough. 
These players share a familiar conven- 
tion of string performance, a tendency 
to get out of tune in more strident and 
taxing passages as well as to produce 
harsh, drumming sounds. Those who 
know strings simply discount this, tak- 
ing it as evidence of strong expres- 
sion-which indeed it is. 

More important, many present com- 
posers virtually force their players to 
produce these ungainly sounds in their 
striving to expand expression in new 
ways. A string trio, an abbreviated me- 
dium that often tries to sound like a 

quartet, is especially subject to such 
treatment. 

So when I say that we have here one 
of the better works of that endlessly 
prolific Brazilian, Villa -Lobos, full of 
good counterpoint and melody and ex- 
pansive sounds, I have to admit that 
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Jean-Pierre Rampal is as 
skillful as always, but 
like his loud modern 

z 
flute, he is much too 

í: big for this stuff. . 
t tic 

there are still squawks and strain at the 
more passionate moments. Perhaps 
they are even intentional on the com- 
poser's part. Ellen Zwilich is a prize 
winner and formidable competition for 
old Villa -Lobos, but she strains the me- 
dium even more than he does. I still 
was able to enjoy her "String Trio" as a 
good piece of music, understanding 
what was involved. 

I'd call this record a challenge- 
worth trying, if you dare. 

Edward Tatnall Canby 

Carulli: Concerto in G for Flute, Gui- 
tar & Orchestra. Franz Liszt Chamber 
Orchestra; Jean-Pierre Rampal, flute; 
Alexandre Lagoya, guitar; Janos Rolla. 
CBS MK -42130, CD. 

Even at this late date, maybe 95% of 
the music we hear via audio was com- 
posed-past or present-strictly for 
live performance. The recording is al- 
ways an adaptation, for better or 
worse, depending. No criticism! Just 
the way things are. 

This gentle and pleasing music 
would be ideal for background pur- 
poses, you might think, since it was 
pretty close to that in its own time 
(around 1800). Just mildly virtuoso, to 
fill the need for a sudden popularity of 
the then extant forms of guitar, plus the 
ever -popular flute. Its content is gossa- 
mer -thin, its impact about the same, 
but a lot of people probably enjoyed 
playing it. The sound is slightly pre- 
Mozart-in the times of Beethoven's 
great works. Not exactly a revolution- 
ary, this character, but a competent 
handler of the techniques required for 
such music. 

On this record? First, there is Jean- 
Pierre the Great, a lot more than a 
gentle nobody. He is as skillful as al- 
ways, but he is much too big for this 
stuff, and so is his very loud modern 
flute. And do I detect a bit of the usual 
superstar mike placement? Anyhow, 
Rampal easily makes this into a flute 
record, as CBS and Hungaroton surely 

intended, though the guitar was the 
original lead instrument. 

Everybody, in those days, wrote in 
flute parts-for practically everything. 
Moreover, the flute of the time was no 
doubt wooden, and much less loud 
and rich sounding than Rampal's in- 
strument, though highly esteemed 

even so. It surely balanced the 19th - 
century guitar nicely, and aid not need 
artificial "balancing" to let the guitar 
speak on its own. 

So what do we have? Jean-Pierre 
Rampal in another celebrity record. 
Much ado about not very much. 

Edward Tatnall Canby 

WHEN ONE IS NOT ENOUGH 

CARNEvIE 
TWO 

The Carnegie Two is designed by and rranufactured exclusively for 
Madrigal Audio Laboratories. P.O. Box 781, 1,1;c1,dletown. CT 06457 171 -LX 4942158 
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CLASSIFIED ADVERTISING 

CLASSIFIED 
ADVERTISING RATES 

BUSINESS ADS-$2.30 per word, 20 word MINIMUM 
charge PER AD, PER EACH INSERTION $46. All 
centered or spaced lines $16 additional. 

BOLD FACE ADS-$2.75 per word, 20 word MINI- 
MUM charge PER AD, PER EACH INSERTION $55. 

EXPAND AD-$3.45 per word, 20 word MINIMUM 
charge PER AD, PER EACH INSERTION $69. 

JUMBO TYPE-$7.50 per word (2x larger than normal 
type and bold). Minimum 3 words. 

ALL LINE ADS-First line set In bold face type at no 
extra charge. Additional bold words at $2.75 extra per 
word. One point ruled box is $15. 

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 MAGAZINE 
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. 

PREPAYMENT/FREQUENCY DISCOUNTS -3 times 
less 5%, 6 times less 10%, 12 times less 15%. These 
discounts apply to line ads only and all payments must 
be made In advance to qualify. Agency discounts do 
not apply to line advertising. 

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. 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 
1 col x 2 inches 
1 col x 3 inches 
2 cols. x 1 inch 
2 cols. x 2 inches 

$344 
$543 
$777 
$618 

$1044 

One column width is 21/4". Two columns wide is 41/4' . 
For larger display ad rates and 6, 12, 18 and 24 times 
frequency rates call (212) 719-6338. 

DISPLAY ADVERTISERS should make space reser- 
vation on or before the closing date. Ad material (film 
or velos) may follow by the tenth. 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: 

Carol A. Berman, AUDIO MAGAZINE, 
1515 Broadway, New York, NY 10036 

FOR ADDITIONAL INFORMATION: CLASSIFIED 
DISPLAY ADS: Carol A. Berman (212) 719-6338. 
CLASSIFIED LINE ADS: 800-445-6066. 

NELSON-REED 

9 THE ACCURATE LOUDSPEAKER 
°0 Music Is an expression of emotion, communicated 

óbetween the composer and the listener. By allowing 
the true dynamics and clarity of the music to reach the 
listener, Nelson -Reed loudspeakers actually accent 
that communication which is music. 

15810 Blossom Hill Rd., los Gatos, CA 95032 408-356-3633 

ANNOUNCEMENTS 

ANNOUNCING MODIFICATIONS TO B&K COMPO- 
NENTS: Improved detailing, increased depth of sound - 
stage, & transparency, deeper & tighter bass! State-of- 
the-art!! We pay shipping and accept credit cards. 
SOUND UNLIMITED, 169 Church St., Bristol, CT 
06010. Est. 1959. (203) 584-0131. 

MC/VISA AMEXP ACCEPTED 

AUDIO CLASSICS 
Precision Stereo Components 

Bought -Sold -Traded -Repaired -Modified -Updated 
Audio Classics has a large and ever-changing stock of 
excellent pre -owned high end bargains: - 

ACCESSORIES:AvId Equal Level Speaker Comparator 
$300; Magnum Dynalab 205 Signal Sleuth ($229) $170. 
AMPLIFIERS: Acoustat TNT200 ($1249) $750; Hailer NEW 
DC220 ($499) $400; Krell MINT KMA100 II ($6000) 
$4500-5000; McIntosh MC4Os $800, MC75s $1200, MC240 
$600-1000, MC502 ($1200) $675, MC2002 ($1850) 
51400.1500, MC2250 ($2495) $1700, MC2500 ($3495) 
52500-2600, MC2505 $500, MC7270 ($2295) 51750-1850. 
CD PLAYERS: Kyocera DA610CX NEW ($550) $385; McIn- 
tosh MCD7000 ($1499) $850-1000), MCD7005 ($1599) 
$1335. CARTRIDGES: McIntosh MCC1000 ($1000) $550. 
EQUALIZERS: Audio Control C101 ($429) $200; McIntosh 
M0101 ($250) 5125-150, M0102 ($75) $60, M0104 ($500) 
5175.250, MO107 ($650) $400. HEAD AMPS: Haller DH102 
($75) $45; Pioneer HZ1 B/O. INTEGRATED AMPLIFIERS: 
Kenwood LO1A ($1500) $500; McIntosh MA230 $45C, 
MA5100 $400, MA6100 $600, MA6200 ($1795) $1100. PRE- 
AMPLIFIERS: Audio Research SP11 II ($4900) $3900, SP12 
($1195) $700; Krell KRS2 ($4500) $3500; McIntosh C24 
$250, C26 $400, C27 $700, C28 $500, C31V ($1895) 
$1400-1500,C32 $1100, C33 $1600, C504 $1090) $625; SAE 
2100L ($975) $300. PROCESSORS: Audio Pulse One 
($749) $225. RECEIVERS: McIntosh MAC4100 1200. 
MAC4200 ($2890) $2150, MAC4275 ($1798) $1300 
SPEAKERS: Acoustat Two + Two ($2599) $1550; B&W 801 
Matrix 2 ($5000) $4000, Design Acoustics S6 ($780) $240 
Hailer Protos $80; JSE Speakers; McIntosh ML1W $250. 
ML2MW $350, ML4C ($2400) $1200. ML4U ($2400) $1100, 
XD717 ($1598) $1000, XL1 ($525) $400, XL1W ($549) $400, 
XR5-19 $900, XR6W ($750) $375, XR16 ($1900) $800. 
XRT18 ($4500). $3500; Snell Type 1 ($1600) $800; Velodyne 
ULD 12" ($1195) $950, ULD 1511 ($1795) $1500. TUNERS: 
McIntosh MR65 $200-450, MR67 $450. MR74 $600, MR78 
$1000-1300, MR80 $1600, MR7082 ($1499) $1200. TEST 
EQUIPMENT: McIntosh AA2 Room Analyser ($1500) $750; 
Shure C/PEK 3 Stereo Cartridge Analyser $100. TURNT- 
ABLES: Thorens TD126 IIIC ($860) $320. Audio Repairs - 
Updates -Modifications by Richard Modafteri, former Sen- 
ior Engineer at McIntosh and Chi Ramsey, former Senior 
Service Technician at McIntosh. AUDIO CLASSICS, US 
Post Office Bldg., POB 176AAA, Walton, NY 13856. FREE 
Catalogue. Layaway Program. Mao, Credit Cards accepted. 
8AM-5PM EST Mon. -Fri. 

607-865-7200 
-Audio Advertiser Since 1979- 

.ANNOUNCEMENTS 

ATTENTION HIGH END 
AUDIO STORES 

ANNOUNCINGIII ACOUSTIC SOUNDS is now your 
one -stop distributor for all your audio software needs! 
ACOUSTIC SOUNDS offers the very best selections In 
LP's and CD'S in both In and out of print audiophile 
recordings. 

Labels available at DEALER WHOLESALE PRICES: 
Mobile Fidelity, Sheffield Labs, Reference Recordings, 
Chesky, Wilson, MBK. Banbridge (Colossus). Linn. Pro- 
prius, Odin, Water Lilly, North Star, many TAS recom- 
mended LP's. 

COLLECTORS !!! All the above listings plus more are 
available to you at retail prices. Please call for - 

CATALOG. 

Let ACOUSTIC SOUNDS be your one -stop dealer! You 
get quick, friendly, knowledgeable service the very 
same day with selections from the largest inventory 
available. 

ACOUSTIC SOUNDS 
PO BOX 2043, SALINA, KS 67402-2043 

(913) 825-8609 
CALL FOR CATALOG! 

CASH PAID FOR QUALITY EQUIPMENT BUY SELL 
TRADE. STEREO -VIDEO EXCHANGE, 485 ROUTE 1, EDI- 
SON, NJ 08817. (201) 985-1616. 

audio-technica 
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YOUR SEARCH IS OVER! 

'iE-_MEWL -' 
We specialize in hard to find 
phono cartridges and orig- 
inal replacement styli only!! 

1800) 221-0906 
CALL TOLL -FREE FOR 
FREE PRICE QUOTES 
AND VISA/MC ORDERS 
N.Y. STATE (51M 58,1112 

SEND SELF ADDRESSED 
STAMPED ENVELOPE FOR 
OUR FREE CATALOG. 

NSA_ 

LYLE CARTRIDGES 
Dept. A, Box 158 

Valley Stream, N.Y. 11582 

Phones Open Mon -Sat 9 am -9 pm " 

Tararon 
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ANNOUNCEMENTS 

ANNOUNCING 
High End Hi -Fi Show Washington/Bal- 
timore sponsored by Nelson & Assoc. and 
Stereophile magazine. Three days: Octo- 
ber 21-22-23. Advance tickets á12.50, good 
all days. Door ticket price $15.00. See and 
hear the world's best high end equipment. 
Equipment set up by manufacturers and 
designers for optimum audio demonstra- 
tion. Meet your audio heroes face to face. 
Over 68 systems demonstrated. Talk to 
Stereophile editors. Attend free lectures, 
free live classical and jazz concerts. Lo- 
cated at College Park, Maryland Holiday 
Inn 25 minutes from downtown Baltimore 
or 20 minutes north of the White House. 
Exit 25A on 1-95. Write High End Hi -Fi 
Show, 208 Delgado, Santa Fe, NM 87501 or 
call 505-982-1411. Visa, MC, Amex okay. 

AUDIO CLASSICS invites you to visit our new retail location 
at the US Post Office Building in Walton, NY. On display are 
products from: Acoustat, Audio Research, Conrad -Johnson, 
JSE, Krell, Kyocera. Marantz (USA) McIntosh, Velodyne 
and more. 8AM-5PM EST Mon. -Fri., POB 176AC, Walton, 
NY 13856. (607) 865-7200. 

-Audio Advertiser Since 1979- 

AUDIO RESOURCE offers conscientious restorations and 
service procedures for collectible vintage audio and quality, 
present day componentry. AUDIO RESOURCE uses the 
highest caliber parts, 1% matched, including capacitors built 
for specific applications. Our technicians are among the 
best. Shipping is surprisingly inexpensive considering the 
cost" of an Inappropriate technician. We furnish ALL pack- 

ing materials and arrange handling. AUDIO RESOURCE 
has complete tube matching facilities to not only match all 
tube characteristics, but match for usage. AUDIO RE- 
SOURCE doesn't just "gold label" available generic tube. we 
offer six versions of 12AX7!!! AUDIO RESOURCE offers 
hard to find tubes. ALL OF THE SERVICES AND PROD- 
UCTS FROM AUDIO RESOURCE ARE GUARANTEED!!! 
We offer the most respectable assortment of NEW high -end 
audio In our listening rooms. AUDIO RESOURCE is proud to 
add the fine CELLO products to our repertoire. FREE 
AIRFARE to NEW ORLEANS and FIRST CLASS ACCOM- 
MODATIONS with the purchase of many of our systems. 
Please call, write, or come by for brochure and details. 
AUDIO RESOURCE, 108 BONNABEL BLVD., METAIRIE. 
LOUISIANA 70005. 1.504-833-6942. 

COMPUTER PROGRAM CATALOGS your record collec- 
tion. Easy to use. For IBM-PC and compatibles. $20.00. For 
information, call Sam Heiss (407) 627-0251. 

MERLIN 
"The sound produced by the Merlin Signature 4 speakers 
($4130) driven by some VTL monoblocks was so big, dynam- 
ic and lifelike that despite being way behind schedule, I sat 
through the entire Chesky reissue of the Fiedler/Boston Pops 
An American in Paris. It was worth every second I lost!" 
ABSOLUTE SOUND, Spring 1988. Merlin Loudspeakers 
are of advanced technology E. superior parts. Priced from 
$690 to $4690 per pair. For further information 8 Dealer 
listing contact Merlin International, PO Box 146, Hemlock, 
NY 14466. (716) 367-2390. 

MOSCODES, FUTTERMANS, SERVICED BY GEORGE 
KAYE, Moscode Designer-Protect your investment- 
SOUND SERVICES, 238 Liberty Avenue, New Rochelle, NY 
10805. (914) 633-3039. Not affiliated with NYAL. 

FOR SALE 

150W X 2 PRE -MAIN AMPLIFIER, Kit or Assembled, Dyna- 
mite Sound, 3 Section Tone Control, Class A'DC, $78, 
Discount If Wholesale, Send Check/M.O., KATLI ELEC- 
TRIC. 1942 Falstone, Hacienda, CA 91745. Details Send 
Self-addressed envelope. 

SOTA's New Cosmos": Beyond Acrylic- 
The Reference Turntable for the 1990s 

To neutcdize the resonant LP. to cou- 

ple it hard and fast against the ideal 

surface-that dream drives SOTAs design 
team of David Fletcher and Allen Perkins. 

Beyond the hest of the '80s technology- 
the damped acrylic platter-comes 
SOTA's new vacuum Vinyl-ForMat. The 

ideal "vinyl -mimic" with the deal 
vacuum record clamp. 

Acrylic is good. but the Vinyl-ForMat 
exactly matches the mechanical imped- 
ance of record vinyl-further optimized 
by its total inertness. For the first time, 
the record. mat, and platter function as 

a single. non -resonant entity. 

P.O. BOX 7075, CA 94707 415/527-1649 

Structurally. the Cosmos functions as 

a single entity, indicated by the 6dB im- 

provement in channel separation directly 
attributed to the new rigid design. It is 

the ultimate execution of ideas that made 

SOTA America's most successful turntable 
company. 

u 

The Black Cosmos" 

SOTA 

FOR SALE 

AAA-NOW IT'S TIME TO 

CALL US! 
YAMAHA-DENON-ONKYO-BBK-A.D.S.- 
BOSTON ACOUSTICS-HAFLER-JBL-BBW-PS 
AUDIO-JSE-DCM-PROTON-ACOUSTAT and 
many other lines 

HI -FI -HOTLINE 
We have such a large selection we can't print them all. 
SO CALL 414-658-3111. 

LOWEST PRICES ANYWHERE!!!! 

FOR SALE 

ATTENTION HAFLER, DYNA, MAGNAVOX OWNERS! Au- 
dio by Van Alstine builds complete new higher performance 
circuits for you. Not "modifications," bUt original new engi- 
neering designs that eliminate transient distortion, have no 
on or off thumps, are durable and rugged, and sound closer 
to live than anything else at a rational price. Our complete do- 
it-yourself rebuild kits start at $200, including all new PC 
cards. Complete wonderfully -musical factory wired ampli- 
fiers, preamplifiers, tuners, CD players, and a great $99 
phono cartridge. Write or call for our new illustrated catalog. 
Aud o by Van Alstine, 2202 River Hills Drive, Burnsville, MN 
55337. (612) 390-3517. 

J 

INVESTMENTS 
If you own vibration sensitive equipment like CD 

players, turntables, VCR's or videodisc players you 
can greatly improve your systems sot-nd quality 
with AQ's Sorbothane Big Feet 
and CD Feet. They are 
simply amazing in their - 

ability to eliminate 
unwanted vibration. 

"You can't buy more 
improvement for less!" a 

axJioquest 
P.O. Box 3060 

San Clemente, CA 92672 USA 

Tel: 714/498-2770 
Far 714/498-5112 Tic 205864 
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THE - --- 
=STORE 

Digital AudioTape 

Professional, portable and home digital audio tape 
recorders (most brands in stock NOW!) Full 
warranty. English manuals, transformers, tapes and 
accessories available. 

VISA ~Mt r,,. .w, .fGEw., E ::'_ 

The DAT STORE 
HOURS 7 DAYS wf E s 10 ..m - r a m 

2624 Wilshire Blvd (2131 8286487 
Santa Monica. CA 90403 FAX e (2131 4538589 

FOR SALE 

AUDIO DESIGNS SPECIALIZES IN THE FINEST, PRE- 
VIOUSLY OWNED AUDIO COMPONENTS PLUS CUSTOM 
TERMINATION BY ESOTERIC AUDIO. CALL OR WRITE: 
AUDIO DESIGNS, 5115 RED FOX. BRIGHTON, MI 48116. 

(313) 229-5191. 

BEST TRADES OFFERED. We buy sell, trade, consign 
most high -end products. Audio Doctor, 1518 W. Commercial, 
Buffalo, MO 65622. 417-345-7245. COD -VISA -MC. News- 
letter. 

1ttr7 rTr FEATURING 

QUAD ESL 63 USA 

`` rrrr. rj ORACLE DELPHI MKIII 

ELECTROCOMPANIET 
EC1 PREAMP 

AND AW250AMP 

KOETSU VIRTUOSO DTI SME IV & V 
TRIPLANAR AIR TANGENT ARISTON 
C.A.T. SL -I CELESTION EPOS REGA 

JANIS MONITOR VAN DEN HUL CABLES 
KRELL CABLES CREEK NOVA DNM 

ARIA RD 1 Box 310 Stockton, NJ 08559 
Call Joseph Del Priore 

EVENINGS & WEEKENDS 16091 397.2416 

FOR SALE 

ATTENTION DENON CUSTOMERS 
Not everyone offering Denon product for sale is an 

outhorized Denon dealer. This has great significance to 

you as a potential Denon customer. 

Denon America's warranty applies to the original pur- 

chase only. Denon products sold by non -authorized 

dealers are not covered under this or any other warranty. 

Additionally, some of this equipment may have been 

designed for foreign markets and therefore will not meet 

Denon America's specifications. 

To find your nearest AUTHORIZED Denon Dealer call: 
1-201-575-7810(9:00-5:00pm EST) 

Phantom 
Acoustics 

21mloug 
active 

acoustic 
control 

178 
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The importance of controlling 
room resonances to realize bass 
clarity is well understood. 

Now, the Phantom Acoustics 
Shadow actively suppresses the 
high pressure zones which sup- 
port room resonances. Because 
it responds actively to pressure 
occurrences the I'hantom Acous- 
tics Shadow outperforms pas- 
sive "trapping" systems. 

Its active capabilities even allow 
absorption of the out -of -phase 
bass radial ion to the rear of a 

planer loudspeaker for extended 
bass perception. 

To receive a technical paper de - 
1 scribing room resonance control 

and a list of Phantom Acoustics 
dealers, write: 

II Phantom Acoustics 
c/o INCNcr.u.r 

12919 Earhart Avenue 
Auburn, California 
95603 

Phantom Acoustics 
is exclusively distributed by 

TIPS FOR MAIL ORDER 
PURCHASERS 

It is impossible for us to verify all 
of the claims of advertisers, in- 
cluding product availability and 
existence of warranties. There- 
fore, the following information is 
provided for your protection. 

1. Confirm price and mer- 
chandise information with the 
seller, including brand, model, 
color or finish, accessories and 
rebates included in the price. 

2.Understand the seller's re- 
turn and refund policy, includ- 
ing the allowable return period 
and who pays the postage for 
returned merchandise. 

3. Understand the product's 
warranty. Is there a manufac- 
turer's warranty, and if so, is it 

from a U.S. or foreign manufac- 
turer? Does the seller itself offer 
a warranty? In either case, what 
is covered by warranty, how long 
is the warranty period, where 
will the product be serviced, 
what do you have to do, and will 
the product be repaired or re- 
placed? You may want to re- 
ceive a copy of the written war- 
ranty before placing your order. 

4. Keep a copy of all transac- 
tions, including cancelled 
checks, receipts and correspon- 
dence. For phone orders, make 
a note of the order including 
merchandise ordered, price, 
order date, expected delivery 
date and salesperson's name. 

5. If the merchandise is not 
shipped within the promised 
time or if no time was promised, 
30 days of receipt of the order, 
you generally have the right to 
cancel the order and get a re- 
fund. 

6. Merchandise substitution 
without your express prior con- 
sent is not allowed. 

7. If you have a problem with 
your order or the merchan- 
dise, write a letter to the seller 
with all the pertinent information 
and keep a copy. 

8. If you are unable to obtain 
satisfaction from the seller, 
contact the consumer protec- 
tion agency in the seller's state 
or your local U.S. Postal Ser- 
vice. 



FOR SALE 

AAA-LOW PRICES-HIGH END EQUIPMENT!!! 
DENON, PS AUDIO, HAFLER, YAMAHA, B&K, CARVER,- 
AR, COUNTERPOINT, SUPERPHON, LUXMAN, THOR 
ENS, MSK, SNELL, SPECTRUM, MIRAGE, ONKYO, PRO- 
TON, KEF, SONOGRAPH, FRIED, NITTY GRITTY, 
SUMIKO, SPICA and any others you desire. AUDIO ELITE. 
(414) 725-4431, Menasha, Wisconsin. 

OUR PRICES CAN'T BE BEAT!!! 
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AAA-AUDIO ELITE IN WISCONSIN!!! 
DENON, HAFLER, PS AUDIO, YAMAHA, B&K, JSE, 
CONRAD-JOHNSON, PROTON, CARVER, ONKYO, ADS, 
VPI, JBL, DCM, MIRAGE, SPECTRUM, SONOGRAPH, 
AR, COUNTERPOINT, FRIED, NITTY GRITTY, SUMIKO, 
THORENS, KEF, ADCOM, SUPERPHON, SNELL, M&K, 
LUXMAN, SPICA and any others you desire. (414) 725-4431. 

CALL US WE CAREHI - - 
9 

I 

- - 

THE 
THE AFFORDABLE 

THAT LETS YOU 
V.P.I. Ind. 
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TURNTABLE 
$600.00 Retail 
Suite 162, 

AAA -CALL US LAST! LUXMAN, DENON, AR, YAMAHA, 
CARVER, BOSTON ,ACOUSTICS,,O ADCKYO. SP AUDIO, 
HAFLER, ADS, B & K, B & W, ONKYO. KEF, PROTON, 
SNELL, DCM, COUNTERPOINT, ACOUSTAT, JSE, SPICA, 
SUPERPHON, GEDU S SPEC- 
TRUM, VPI, JBL,MIR , AHLOST,,OOGRAP 
S414-IKO, TK E. WHY CALL US LAST? 
014.727-0071. WE HAVE THE LOWEST PRICES!!! 

AAA -CARVER, DENON, YAMAHA, BOSTON 
ACOUSTICS, LUXMAN, AR, ADCOM, PS AUDIO. 
HAFLER, ADS, B & K, B & W, ONKYO, KEF, PROTON, 
SNELL, DCM, COUNTERPOINT, ACOUSTAT, JSE, SPICA, 
SUPERPHON, M & K, CONRAD-JOHNSON, SPECTRUM, 
VPI, JBL, MIRAGE, BOSE, DAHLOUIST, SONOGRAPH, 
SUMIKO, FRIED, THORENS, PLUS A LARGE SELECTION 
OF OTHERS 414-727-0071. 

AFFORDABLE HIGH -END AUDIO. ASC TUBE 
TRAPS, AUDIBLE ILLUSIONS. AUDIOOUEST, B&K, 
CELESTION-SL, CHICAGOSTANDS, CREEK, EPOS. 
KIMBER KABLE, MAGNUM D 

AUDIO, PHILIPS,. 
M PSE,LIN, 

MOD SQUAD, MOREL, NILES, PSE, 
REGA, SONRISE, STAX, TARA LABS, VELODYNE 
AND MORE! WE PROVIDE CANDID HONEST AD- 
VICE WITH ELEVEN YEARS OF AUDIO SALES EX- 
PERIENCE. FOR FREE BROCHURE AND LITERA- 
AUDIO,E CE HI L S90-32RT08 WRITE VITOLL 

AUDIO, ONE CHILDRESS COURT, BURTONSVILLE. 
MARYLAND 20866, AUDITIONS BY APPOINTMENT, 
MONDAY THRU FRIDAY 10AM. TO 7PM. SATURDAY 
11AM. TO 4PM. WE HONOR VISA -M/C & AMERICAN° 
EXPRESS. 
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Aragon, Audloquest, California Audio Labs, Grado, 
Klipsch, Meitner, MIT, NAD, Quad, Spectrum, Spica, 
Thorens, Van den Hul, VPI, Well Tempered, and more. 
ACCURATE AUDIO, 110 E. Samford Ave., Auburn, AL 
36830. (205) 826-1960. 
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At Lyric, you'll find more preamps, amps and 
tuners to choose from. And along with all the 
brands and models on display. more knowledge 
and experience. More service. too. Which explains 
why more people around the world make Lyric 
their source for qualityaudiocomponents. 

Come in and audition electronics from Accuphase, 
Audio Research. Bryston. Carver. Classe, conrad- 
johnson. Gold niund.Jadis. Kyocera. Mark Levinson. 
Mondial. Motif, NAD, Nakamichi. Perreaux. Quad. 
Rotel. Sony ES. Spectral. VTL and others. We supply 
220 volt equipment for export. 

AUDIO CONNECTION IN NEW JERSEY 
Audloquest Belles Research Bolero British 
Fidelity Cardas Grado Heybrook Kimber Klimo 

Magnum Dynalab Melos Merrill MFA Morch 
Nestorovic Spendor Quicksilver TARA Tice 
Vandersteen Win WTL Audiophile LPs & CDs. 
201-239-1799 615 oomfieldAve.Verona,N.J.07044. 
Call for an audition. 

Audloquest, Aural Symphonlca, B&K, BEL, Beming, 
Cardas, Chesky, Clearaudio, Focus, Eminent Technology, 
Magnum Dynalab, Maplenoll, Melos, MFA, Morrison, Quick- 
silver, Reference Recordings, Sheffield, Straight Wire, 
Superphon, VPI, and more. Audio Abode, Dallas, Texas. 
(214) 369-2092. 
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A $50,000 sound for less than $10,000? You'll be 
surprised how close we come with the help of Martin- 
Logan, Threshold, conrad-johnson, Well -Tempered, 
MIT, Van den Hul, Dahlqulst. Mod Squad. Our under 
$2500 Spendor, B&K system is unbeatable, too. Also, 
AR, Entec, Forte, Fried, Grado, Hailer, Magnum Dyna- 
lab, Philips/Magnavox, Sumlko, Systemdek, VPI- 
Champagne Audio, 39 E. Green, Champaign, IL 61820. 

Lyric 1221 Lexington Ave. 2005 Broadway 146 East Post Road L New York. NY 111028 New York. NY 10023 White Plains. NY 10601 

I IiFiiS3Vidco 212-439-1900 212-769-4600 914-949-7500 
y 
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FOR SALE 

ác`10 S\ 

CALL US 

FOR QUALITY AUDIO 

AT. THE LOWEST PRICES . 

WITH FAST SERVICE, 

EVEN ON ESOTERIC ITEMS 

SOUND ADVICE ... without the price 

AUDIO NEXUS - 
EXCELLENCE 

Featuring legendary VANDERSTEEN loudspeakers & 

COUNTERPOINT tube electronics. 

STEREO COMPONENTS THAT HONOR MUSIC 

APOGEE ARISTON AUDIOQUEST BEL B&K 
BRITISH FIDELITY COUNTERPOINT EMINENT 
TECHNOLOGY FORTE FRIED JSE KIMBER 
KABLE KLYNE MELOS MERIDIAN MIT 
MONSTER CABLE MUSICAL CONCEPTS NITTY 
GRITTY ORTOFON PREMIER PS AUDIO RAUNA 

ROTEL ROWLAND RESEARCH SME 
SONOGRAPHE SONY ES SOTA SPECTRUM 
STAX SYSTEMDEK TALISMAN/ALCHEMIST TUBE 
TRAPS VAN DEN HUL VANDERSTEEN 
VENDETTA VTL Summit, NJ. (201) 277-0333. 

Your search for 
refinement will end here. 

U DIO (914)666-0550 

Brown Electronic Labs 
2530 Berryessa Rd., Suite 126, San Jose, CA 95132 

UTLET P.O. Box 673 
Bedford Hills, New York 10507-0673 

BEST USED AND DEMOS. Demos: Accuphase P-260 
1095, Accuphase P-266 1395, Accuphase C-230 1095, Ac- 

cuphase C-222 1395, Accuphase E-204 1095, VTL Deluxe 
650, VTL Minimal 350, Kloss Novabeam 21350, Straighwire 
Purifier 325, and more Used: Thiel CS -2 950, Martin Logan 
CLS 1750, Apogee Calipers 1500, Counterpoint SA -20 1350, 
ARC SP -8 950, ARC SP -10 2350, ARC D-160 1950, MAC 
MR -71 450, MAC MA -5100 350, B&W 802 1100, Linn LP -12 

650, Quad ESL 750, VPI 19MKII 650, MicroSeiki 1500 VG 

1500, Nestorvic Alpha -1 2250, Meridan 207 1250, Crown 
IC -150 175, B& W DM -1400 450 Quad 405 450. Quad 34 375, 
Superphon CD Mass 235, Meridan M -30's 1100, Meridan 
M -20's 1400, CAL Tempest 1250, Citation V 300, and more. 
AUDIO DOCTOR, 1518 W. Commerical, Buffalo MO 65622. 
(417) 345-7245. Thanks for your continued support. 

FOR SALE 

AUDIOPHILE PARTS-CAPACITORS: Wonder Cap, Rel- 

Cap. Chateauroux, Aselco. RESISTORS: Resista, Holco, 
Vishay. CONNECTORS: Royce, WBT. WIRE/CABLE: TARA 
LABS, Cardas, MIT, Van den Hul. Custom Modifications 
Available. Call Write for Catalog. SONIC FRONTIERS, 181 

Kenilworth Ave., Toronto, Ontario, Canada M41 3S7. (416) 
691-7877. 

FOR SALE 

B&K amps, preamps- Cramolin, Kimber, Kable, Kevek 

speakers, Furman line cond, Michell Tenderfeet, Beg Moth- 
ers, GyroDec, Sones, Zeta, Technics stylus force gauge, 
Amperex 6DJ8/ECC88 India 12AX7/ECC83. GE 6550/ 
KT88, Vector Electronics, Portland, OR VISA -MC -AMEX. 
(503) 233-2603. 

B&K AMPLIFIERS & PRE -AMPLIFIERS IN STOCK! CALL 
TOLL -FREE FOR ORDERING & PRICES 1-800-222-3465. 
WE CAN'T BE BEAT! HCM AUDIO (916) 345-1341. 

CABLE TV CONVERTERS-FREE CATALOG-ARI- 
ZONA VIDEO, 3661 N. Campbell, #310-D, Tucson, Arizona 
85719. (602) 323-3330. 

BEST VALUE! 
YOU NEED 

new speakers to get the sound you've dreamed of. State of 

the art electrostatic loudspeakers for only 52.250.00/pr. To 

callfiad 

out about the. Nry 

Nashua, 
NH. 

888-6017.N 

Sequels 
AUDIO BV A.J. CONTI, NH. (603) 

ATTENTION SNELL, THIEL 
VANDERSTEEN OWNERS: 

Your speakers are worth 20% Blue Book mint trade value 
toward the reference caliber MARTIN-LOGAN electrostatic 
loudspeakers. Update your system, bring excitement back 
into audio. Call now, we'll prove superiority of this affordable 

AUDIO BY A.J. CONTI, Nashua, NH. (603) 
8886017. 
CONRAD-JOHNSON Premier 3 preamp, $995.00; SNELL 
A3, $24,00.00 THIEL CS 3.5 SPEAKERS, $1800.00; WELL 
TEMPERED table and arm, $875.00; ACOUSTAT 2+2 
speakers, $1400.00; ACOUSTAT TNT 200 amp. $650.00; 
ACOUSTAT Trans -Nova preamp, $450.00: ENIGMA sub - 
woofer, $1500.00; VPI HW-17 record cleaner, $375.00; AR 

Stereo Remote, $100.00; CARVER TX -11 tuner, $310.00; 
VAMAHA DSP-1 processor, $450.00; SONY CDP 101 CD 
player, $280.00. AUDIO BY A.J. CONTI, Nashua, NH. (603) 
888-6017. 

The Most 
Audio 

Knowledgeable 
Dealership 

Many audiophiles who desire 
audios stems are misled Y 

but misinformed-friends, 
enthusiast magazines whose 
of sound reproduction is superficial 

r~ plete. As a result, many expensive 
are made. 

. 

During the past 10 years, r A. . - 
founded by pianist James 
the trust and confidence of 

community throughout the world. The musical and 
expertise of its founder and distinguished staff has i g 
Gala Sound as the preeminent high -end audio dealership 
United States. 

Audiophiles, musicians and music lovers throughout 
Europe and South America, rely on Gala Sound 
tailored to their specific needs, listening environments 
Theses stems are second to none. YJenkintown, 

If you're serious about sound, you can own the 
audio system from Gala Sound. Phone (do not write) 
(716) 461-3000. 

KRELL APOGEE SOUNDWAVE 
B&W BANG & OLUFSEN THRESHOLD 

REVOX NAKAMICHI KYOCERA 

GAGA OD 

high quality 
bywell meaning-technology. 
salesmen, and 

understanding 
or !nCom- 

"mistakes" 

Gala Sound, 
Gala, has earned 
the audiophile 

technical 
established 

in the 

the U.S., 
for audio systems 

and budgets. 

finest: a definitive 
Jim Gala at 

BRYSTON 
THORENS 

CABLE,a CONVERTERS. Scientific 
VIDEOAtlan HOPPER 

Jerrold.Oak, 
Zenith, Hamlin. Many others "New" "The 
Copy Killer". Visa, M/C & Amex. 1-800-826-7623. B&B Inc., 
P.O. Box 21.327, St. Paul, MN 55121. 

CASH for your USED AUDIO EQUIPMENT. WE BUY and 

SELL by PHONE. CALL FOR the HIGHEST QUOTE. (215) 

886-1650. The Stereo Trading Outlet, 320 Old York Road, 

PA 19046. 

CLEARANCE, NEW AND DEMO -Spica Angelus Walnut 
($1095) $795, Spica Angelus Oak ($1045) $725, Harman- 

hka2Sbro preamp/pwramp combo ($1200) $599, KardonKEF 

Spica TC50 (original) ($450) $289, B&W Matrixl ($1200) 
720, Mission PCM4000CD ($700) $399. Analog excellence 
special (4only) Rega Planar3 with Ortolon MC20 Super 
(VandenHul Typell) ($895) ($599) Call for other specials. 
The King$ Stereo, 1275 Wabash, Springfield, IL 62704, 
(217) 787-5656. 

()NM SOLID CORE INTERCONNECTS AND SPEAKER 
CABLES-Custom Terminations. Superphon, Magnum 

Van den Hui. 
Dyn3122 

Odyssey Engineering. VISA/MC. Excellence, Liver- 
Odysseylab. EposiESing Kimber Ka 

Audiole, Excellence, 
pool, NY (315) 451-2707. 

` \ f 
Monroe Avenue,Rochester, New York 14618 

- 
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FOR SALE 

CALL TOLL FREEI1-800-826-0520 FOR: ACOUSTAT, Ap- 
ature, Audio Control, Nitty Gritty, M&K, Oracle, Proac, 
Proton, Stax, Thorens, Dahlquist, Haller, Monster Cable, 
Belles, CWD, dbx, Fried, Harman Kardon, 3D, Onkyo, 
Grado, Audloquest, Celestion, DCM, Duntech, Niles, 
Citation, Klnergetics. Sound Seller, 1706 Main St., Mari- 
nette, WI 54143. (715) 735-9002. 

CARVER, NAKAMICHI, BANG 8 OLUFSEN, A.D.S., 
CROWN, REVOX TANDBERG, HAFLER, ADCOM, MIS- 
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA, 
LUXMAN, DENON, KLIPSCH, B 8 W, KEF, D.C.M., E -V, 

J.B.L., INFINITY, D.B.X., AKG, AND OTHER (DUALITY 
COMPONENTS. BEST PRICES-PROFESSIONAL CON- 
SULTATION. OPEN 24 HOURS A DAY. ALL PRODUCTS 
COVERED BY MANUFACTURERS' U.S.A. WARRANTY. 
AMERISOUND SALES, INC., JACKSONVILLE, FLORIDA 
32241. EAST: (904) 262-4000 WEST: (818) 243-1168. 

CASH FOR USED PWR/PREAMPS-ARC, Levinson, 
Krell, Threshold, Conrad -Johnson & Rowland Research. 
Pickup amps from your home or lust ship UPS/COD. Call 
CA (213) 257-6726 Sennie. 

CLASSIC AUDIO 
CA260 DUAL MONO TUBE AMPLIFIER -10 DAY HOME 
AUDITION- 1 YR WARRANTY- McINTOSH TRANS- 
FORMERS-SAVE!! FACTORY DIRECT-INSTOCK- 
CLASSIC AUDIO, LTD., 238 LIBERTY AVE., NEW 
ROCHELLE, NY 10805. (914)633-3039. 

CONVERGENT AUDIO TUBE. PRE -AMP, CARDAS ca- 
bles, MERLIN SIGNATURE speakers (Cardas -wired), 
WINGATE Class -A amps, SOUND ANCHOR stands. San 
Diego area: Audio Archives, 619-455-6326. 

DAT 
WE OFFER DIGITAL AUDIO TAPE RECORDERS with one 
year warranties. SONY, JVC, TECHNICS, AIWA and more. 
Home, studio and portable. State of the art sound for under 
$1995. Blank and pre-recorded tapes and accessories In 
stock now! AUDIO GALLERY, 2716 Wilshire Blvd., Santa 
Monica, CA 90403. (213) 829-3429. 

08-113 ALPS VOLUME CONTROL (80db) NOW available. 
Also D8-1 to 1A to 113. Power Amplifier update: DB-6 to 
DB-6A to DB-6A +. Warranty extensions. DB Systems, 
Rindge, NH 03461 (603) 899-5121. 

D.R.H. 
WAVETRACE 

TECHNOLOGIES 
MODIFICATIONS 

EQUALS 

MUSICAL ECSTASY 
4215 East Bay Drive. #1205C, Clearwater, FL 34624. (813) 
536-2904. 

ELECTRONIC -CROSSOVERS, SUBSONIC FILTERS. For 
mono or stereo subwoofers, bi-amping, tri-amping, etc. Free 
flyer wireviews. ACE AUDIO CO., M 532 -5th Street, East 
Northport, NY 11731-2399. 

FREE UPS SHIPPING 
8&K, PS Audio, Celestion, Superphon, Ariston, Ortofon, 

Onkyo. Classe DR-3VHC $2299.IN STORE ONLY- 
Carver, BBW, Haller. Expert consultation-ask for Audio 
Dept. THRESHOLD AUDIO, 605 Hebron, Newark -Heath, 
Ohio 43056. 614-522-3520. 

GAS EQUIPMENT OWNERS: From repairs to complete 
remanufacturing on all GAS equipment, we are the GAS 
specialists. Since 1977. Call or write for free brochure. GAS- 
WORKS, 5563 Kendall Street, Boise, Idaho 83706. (208) 
323-0861. 

SxUiE`" ..: , MONSTER CABLE ORADO` 

We- 4te Ptosui Tch. 6 
A LARGE SELECTION OF: 

HIGH QUALITY 
ACCESSORIES 

TOLL FR 
(800) 342-9EE 969 

.80 ad/wA 2.4414 9~fri.leA 
e 4cceti44.e4 Lw Stc.ch.. 

M&YCO. 
8344 Melrose 

Los Angeles, CA 90069 

ORTOFON 
AUDIO TECHNICA 
SIGNET 
STAX 
STRAIGHT WIRE 
AR 
BEYERDYNAMIC 
AUDIOOUEST 
MONSTER CABLE 
NITTY GRITTY 
THORENS 

\< SIGNET ORTOFON BFYEft.D.nNAMIC 

DAT 
U.gdai A.,d1O rdne 

THE FUTURE OFnM 
TAPE RECORDING 

IS HERE TODAY! 
STUDIO QUALITY RECORDING 

NOW AVAILABLE IN YOUR HOME 
The SIZE and CONVENIENCE of Cassette 

with all the ADVANTAGES of 

COMPACT DISC TECHNOLOGY 
SONY, SHARP & TECHNICS, 
HOME. PORTABLE & PROFESSIONAL UNITS 

from 51595 I 

ALPINE, KENWOOD & CLARION 
CAR DAT PLAYERS 

Lfrom $1395 j 

Hi h Quality Blank DAT Recording Tape. Digital Headphones. 
Interconnects 8 otter Accessories also available. 

CALL or WRITE TODAY 609259-0044 
American 

Video 
iorsd 

One North Main Street Medford, NJ 08055 
1 Year P.n. a La., USA wo,.nty on .0 Urn. 

STEINWAY SOUNDS INC. .114 

IN THE TRADITION OF EXCELLENCE IN 
SOUND QUALITY WE ARE PROUD TO OFFER 
THE POI LOWING AUDIO COMPANIES 

a/dis CREEK 
88K QUANTUM 
DNM QUEST 
JBL CONCORD 
STAX NADY 
VSE TELARC 
AUDIO SIGNET 
TIIORENS CANTON 
JPW PROTON 
GRP ELITE 
TRIAD EPOS 

INFINITY TERK 
FOSGATE DERRINGER 
PIONEER LIVE 
KINDEL PIIOENIX 

NUT 
MOBILE 
IIOSA 
BOSTON ACOUSTIC 

HARMON K.ARDON 

GRIINDIG FINE ARTS 
MONSTER CABLE 
LUXMAN 
REVOLVER 
WIRE 

NAGAOKA 
KINERGETICS 
FIDELITY 
SONANCE 

it f 
rr 

f 

V 
COMPLETE SERVICE & INSTALLATION ON ALL 
YOUR AUDIO -VIDEO NEEDS. SPECIALIZING IN 
MULTI 400M INSTALLATION AND SURROUND 
SOUND AUDIO -VIDEO MEDIA ROOMS. WE 
HAVE 3 SOUND ROOMS AND ALSO CARRY AND 
INSTALL STATE OF THE ART CAR GEAR 

HOME OF THE NEW YORK AUDIO SOCIETY 

25.15 STEINWAY ST. ASTORIA, N.Y. 11105 
TWO BLOCKS OFF OF THE GRAND CENTRAL 

10 MIN. FROM MANHATTAN 
(718) 204-0175 ASK FOR TOM GALAIYIS 

. 

Finally, a pream under 
$2000 that outperforms 
the Conrad-jokrison PV5 

Introduced in 1983, the conrad-johnson model PV5 
preamplifier set a new standard of performance among 
preamplifiers under two thousand dollars. It so dominated 
that field that three years later when a major high -end journal 
listed the reference systems of four of its new reviewers, three 
owned PV5s. After nearly five years, someone has finally 
surpassed the PV5. 

Announcing the conrad-johnson PV8 all vacuum -tube 
preamplifier Setting a new standard of performance at 51683. 

the Conrad-¡ohnson group 2800 R Dorr Ave Fairfax. VA 22031 703-698-8581 
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FOR SALE 

GREAT USED EQUIPMENT!! SOTA Star with Electronic 
Flywheel $1395.00. SME V Tonearm $1349.00. 
S 0. ELECTROCOM- 
PAONIETRPreF1 Preamplifier $795.00. 

E SD -1 CD Player 
0RESPONS Grand 

Speakers $1995.00. KRELL KSA-100 MKII $2399.00. MEL- 

OS GK -1 +l 
(512)5599.00.494-35 

KINERGETICS KCD20 $599.00. 
Galen Carol Audio 494-3551. 

" CD \ \ RINGS 

111. 

\, 

\ 
from EUPHONIC 
The Compact 
Dramatic improvements P 

Disc improvement 

TECHNOLOGY 
everyone can hear! 

in soundsta e, imaging and detail. 8 S 8 

i// / 
ORDER TOLL 

1-800-444-1428 
FREE: 

Ext. 101 

GOLDMUND STUDIO/T3F. Mint with low hours. Original 
cartons. $4,650. Call (213) 214-6078 days or (213) 934-1817 
eves/wkends PST. 

r7 EUPHONIC 
technology 

~ 19 Danbury Road Ridgefield, CT 06877 
Also Available From Selected Dealers KRELL KRELL 

KRELL KRELL 
NEED WE SAY ANY MORE? When you are ready to stop 
compromising, call us to audition Krell, the world's finest 
electronics. Audio by A.J. Conti, Nashua, NH. (603) 
888-6017. ACTIVE ELECTRONIC 

CROSSOVERS 
MODEL 120 CABINET 

"RACK AND PANEL" 
& NEW 120-R 

DESIGNS 

FOR SALE 

EMINENT TECHNOLOGY TONE ARM EMT II, with air 
pump. Brand new with lull warranty. Please call MD' Corn -"LAST" 
pony at 1 (800) 342-9969. 

RECORD PRESERVATIVE 8 CLEANING FLUIDS 
AT LOW DISCOUNT PRICES! CALL TOLL -FREE FOR OR - 
DERING 8 PRICES. 1-800-222-3465. HCM AUDIO (916) 
345-1341. Made to order in Butterworth 

tri-amp, or quad -amp 
with optional level controls, 
filters, or summers. 
power supplies, equalizers, 
available. 
New catalog and price 

DGe~manufacturer's 

11828 Jefferson 81. Culver 
PHONE (213) 

bi-amp, 
configurations 

subsonic 
Filters, regulated 

are also 

sheet. Free! 

Eng. Lab. 
City, CA 90230 

397-9668 

GET LOW PRICES ON ALL TYPES of audio equipment - 
including high -end and even esoteric products not normally 
discounted. Now we can SAVE YOU MONEY on the equip- 
ment you really want. Extensive selection -no need to settle 
for second choice. Thousands of satisfied Customers nation- 
wide. FAST DELIVERY available. All products feature USA 

warranty. Call us for price quotes or friendly. 
expert advice. Catalog Si. Member BBB and Chamber of 
Commerce. Est 1979. 

THE AUDIO ADVISOR, INC., 
225 Oakes SW, Grand Rapids, MI 49503. (616) 451-3868. 
AMEX/DISCOVER/MCIOPTIMAYISA. 

MAGNAVOX CD PLAYERS LOWEST: CDB480 $148, 
CDB482, REMOTE $168, CDB486, CHANGER $259, 
CDB473 $239, CDB582 AND CD6583 CALL, CDB650, 
RECONDITIONED $259, TVS VCR'S. TRADES WEL- 
COME. Soundcraftsmen, Monster Cable, Heybrook, Apa- 
ture. Extended Warranties. Digital Sound, (312) 674-8024. 

MARANTZ, MCINTOSH, OTHER TUBE COMPONENTS 

WANTED! Cleaning House Sale! Serious offers taken, all 

types of Audio items. $15,000. (list) to $15. Some rarities. 
Many bargains. SoundLabs 5695. RevoxA77 $275. Hartley 
24" (H.O.D.) woofers, oak 6' cabinets. orig. 54m.-$500. 
N.Y.S.I. (718) 377-7282. afternoons. 

For 
AO 

Starter 
Complete 
Bonus. 

AO 

CO 

DB 

Magnavox 
C0B582 
CDB473 
CDB486 
CDV474 

Mod 

Audiophile 

L o w 
CD Players 

CO Stabilizer Rings 
Kit: 15 w/locator .. 

Kit: 25 w/locator 
50 +free locator 

CD Isolation Feet 
InterconnectsSee Cables Accessones 
Passive CD 001 control . 

CO Players: CDB480 
w/remote.. .. 
w/remote ....249.95" 
16 bit CD Changer 
CDNdeo Laser 

Squad CD damper kit 

Records/CD's: 

Price 
19.95 
29.95 
49.95 

.(4)19.94 

.99 .95 
139.95" 
184.95" 

249.95" 
Call 

23.50 

Accessories 
Grado Cartridges: Grado XTE+1 15.00 Speaker & Equipment 

Grado Sig 8M2, MCI. TLZ ..Call clump Ilereinat atserdt 
Heedshells A0-16 ...49.95 12" ...129.96' 

Sumiko HS -12. .. ... .29.95 20" ...134.95' 
LAST Record Can Products NOD tape We, adrustable 

et Power Cleaner .. 11.95 AMP Quad ESL -E3 
02 Preservative .. . .. 14.95 Sand Assiut for VS 
04 Stylus Cleaner . .. . 7.95 Unversed stand .... 
05 Stylast Treatment . ... 16.95 Target Sparer Stands 

Record amain: AO or NG .. . 9.95 Target 8T-1 vial bracket 
Record Cleaning Solutions: Taal Equipment Redo 

NG First: 6oz 14.95 16oz 24.95 TT -3 33'lal w/3 Sri 
Torumat TM-7XH: 16oz . ..14.95 TT -5T 40"WI w/5 swiss 
VPI: Boz 4.95 1 gal...19.95 

Record Meta: AO mat .. . 31.95 
Sota acrylic mat .. .129.95 Cables and Cable 
Sumiko acrylic mat 84.95 heYrmnrd Ctlsee As 

15" 

25" 

stand 
IC. 

.. 

Accessories 
-Ors, 

Stands 

.. 13495' 
....139.96' 

stand .119.95' 
.. 169.95' 

... 219.95' 
... 199.95' 

... .Cal 
24.95 

... 19995' 
. ..25995' 

Cards, 

WANTED McIntosh, Levinson, Krell, Audio Research, AI- 

tec, JBL, Conrad Johnson, High Quality Turntable, will pay 

op price. Trade welcome!! (303) 344-1583. 

MCINTOSH 
WANTED: MCINTOSH, MARANTZ, AUDIO RE - 
SEARCH, DYNACO, LEVINSON, KRELL ALTEC, JBL, 
TANNOY, CJ, SEOUERRA, WESTERN ELECTRIC. 
TUBE & SOLID STATE. BUY -SELL -TRADE, MAURY 
CORE. (713) 728-4343, 12325 Ashcroft, Houston, TX 
77035. 

MCINTOSH 
Marantz (USA), conrad-johnson, Audio Research, Krell, 
Levinson, and other Precision Audio Components Bought - 
Sold -Traded. FREE Catalogue. See our ad at the beginning 
of the classifieds. Audio Classics, US Post Office Bldg., 
POB 176MM, Walton, NY 13856 607-865-7200. 8AM-5PM 
EST Mon. -Fri. 

-Audio Advertiser Since 1979- 

Chesty Records: Seta Reflex Clamp. .. ... 89.95 Des -tech. FMS, tameen, MR. 
RC11 (Reiner Sound) .. ...13.99 Stylus Gauger Shure Gauge ...14.95 Monster, vareenFkl ... .. Cal 
RC10 (Lt.Kiye) ... 13.99 Electronic Stylus Gauge .. .99.95 Spider Cables Aural. Camas. FMS. 

C012Penman/Tchaik.(CD). 13.99 Semite: FBI MC Demag. ...209.95 Lsem-o, MR, Masser, VadeNMJ Cal 

Proyvnut: Contate Dommo(LP). 15.95 VTA-16 VTA for MMT arm. 74.95 Basra Corroders Spa 796 -0.131 . 

Jazz/Pawn$hop: CD/LP 15.95/33.95 Tlp Toes for turntables: C3 -AR . 4.95 Monster X-temrators. 99)24 95 
Reference RecordingsLP/CD's C-17-VPI,C-37-Sote,C-10-Oracle 8.95 TMany RCA's: 4.5.5.7.9 1v (pp1350 

6625 Nopma plays Liszt .. . 15.99 Turntable Stands: Lead Balloon 239 95' Slkver solar Wonder sealer t Soz 999 
RR26 Redheads (Jazz) . .. 15.99 Target TT -2 w/2 shelves .. 139.95" WBT 250g 29.95 5000 59.96 
RR21 Star of Wonder 15.99 Turntable Well Shelves: TT -1 99.95" 

Sheffield Labs: Kodo Drums CD ..15.99 Target PS -1, for large tables 149.95" 
Moscow Sessions:LP/CD . (set)39.95 VPI Record Clean Machine: Call MISC. Accessories 

VPI PLC Power Line Cond: . Call ASC Tire Trap room dangers .. Cal 
Sorbothain Feet 

For Turntables Powerline Filters/Suppressors 
Al) 

g:: ( L413495 Smai. . (4)19.96 

Automatic Tonearm Lifters: Dateeard Une Mars Soma Junket 25252" sheets (4)4996 
AO Prolin.... . 39.95 The Power Strip 6 outlet . 14.95 Regular Sorex products Cal 

Alphason Armlet . .. . 29.95 Regular Strip w/hKenng 29.95 Spree Swishing. Nees SPS1 74.96 

AR ES -1 turntable. armless . .399.95' Deluxe Stop w/finer 49.95 BED 01654: for heavy cable .114.95 

ES -1 w/AO PT -5 tonearm ...639.95' Tripoli', ISOBAR line Filler Tent "R" FM Antenna .. 74.95 

ES -1 Precut metal arn9oards: IB-4 4 outlet, 2-stg filter 69.95 re Toes for speakers: 1 12" . .. 8.95 
TubetRAM/Gold Pero Pmmiun Cal 

McIntosh MPI-451350., MR -55A $275., MR -66 $475., 
MR -71 5600.. PR. MC -30 $600., MC225 $600., MAC -1900 
5600., MAC -1500 $400., C-22 $1300., Marantz 3300 Preamp 

$200.. PR. 2s 1650., PR B80 3702 Speakers 5150.. ARC 
D-115 $2150., SP -6B $650., EC -21 $650., PR. White series 
4000 13 octaves EQ. $1250.. Counterpoint SA -2 preamp 
$450., Precision Fidelity C-9 preamp $1250., QUICKSILVER 
MS -190 $1300., 1MS-190 $775., Sencore SG -165 AM FM st. 
Analyer $650., Viking 870 tape deck $250. R.R., Audible 
Illusion Modular I Preamp $350., J.P. Evans. 877 Bettina Ct. 
#643, Houston, TX 77024. (713) 973-9480. 

ORDER TOLL -FREE 1 (800) 222-3465. DIS- 
COUNTS! AR * AUDIOQUEST * B&K 
BLAUPUNKT * BOSE * BOSTON * CELES 

TION * GRADO * HAFLER * HARMAN KAR- 

DON * JBL * MOD SQUAD * MONSTER 

CABLE * MUSICAL CONCEPTS * NITTY 
* SONY * STAX * STRAIGHTWIRE 

* SUMIKO * SUPERPHON * PLUS MORE. 

HCM AUDIO, 1600 BB MANGROVE, CHICO, 

CA 95926. (916) 345-1341. 

AR,MMT, R13300 .34.95 I18: 8 -outlet. 3-stg finer 99.95 
Cartridge Alignment Protractors: Voltage Regulator/Line Conditioner: lute Damper Fangs.... . . 2.50 

DB Protrac 24.50 Tnpplite LC -1800. 6 outlet. 3 stage Tweet contact treatment . ... 14.95 

Dennesen Soundtractor .149.95 filtering, 1800 wan max VP WA -5m "Maps Brick"... ..34.96 

Ship°Ing 

Cerg" 
(UPS, kneed, 48 SUMO 

Accessones ore Item 3.95 Each Extra Item 125 1 
'Tumtabies. Stalls 1295 "Ebcvorcs . 6.95 

evadable We she wonMtle. 

` 6109 se :611 -3868 
Prices wDled to change without notice. 

-V00A0o 

O 
669-4434 
audio - 

225 OAKES SW 

CaCVISOÍ, 
GRAND 

inc.GRITTY 
RAPIDS. MI 49503 (oytcL 
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FOR SALE 

MUSICAL CONCEPTS COMPACT DISC PLAYERS 

CD-3,TPS (reviewed, issue 52, The Absolute Sounds). 
toroidal power supply, peerless imaging qualities, un- 
matched hi -frequency delicacy! NEW CD -4, "Analog - 
only" audiophiles can't resist this one! CD -lb, sweet 
musicality, lowest cost! Complete units, 1 yr. warranty! 
Pricing for CDB-471. CD -lb $549, CO-3/TPS $819. 
CD-4/TPS $929. other models available or we'll modify 
your unit! 

ADCOM LX AND HAFLER GXB MODIFICATIONS BY 
MUSICAL CONCEPTS 

Inductor -free topology! Superb on Martin-Logans, etc.! 
Many former tube lovers are using our amplifiers? Haller 
GXB modifications. $149/kit, $234/installed. Adcom 
modification (GFA-555, 545, 535) $195 installed only. 
Power supply options, including Dual -Mono. 

NEW STANDARDS 

SuperConnect IIII You can pay more. You cant buy 
better! $55í1M pair. Money back guarantee! TEFLON - 
MC -2 preamplifier fits Haller, Dyna PAT -4/5, Adcom 
GFP-555 preamps. Why is the MC -2T replacing $5000 
tube preamps? Modified Haller and Adcom preamps, 
the ultimate price/performance standard! 

NEW KIDS ON THE BLOCK 

Haller DH -280 and MK modifications, soon! Dyna tube 
mods, soon! 

Dealer Musical Concepts Send 
Inquiries One Patterson Plaza For 
Invited St. Louis, MO 63031 Reviews/ 

314-831-1822, 1-5PM Central Newsletter 

MUSIC BY THE SEA 
Southern California's premier audio salon offering music 
lovers exceptional products: ROWLAND RESEARCH 
SOTA MOD SQUAD ET 2 VIRTUOSO SME VAN- 
DERSTEEN MIT COUNTERPOINT VAN DEN HULB8K 

SPICA ORACLE WELL TEMPERED LAB STAX 
RAUNA NITTY GRITTY AUDIOOUEST GRADO HAR- 
MAN KARDON SUPERPHON MIRAGE KOETSU 
STRAIGHT WIRE MAGNUM VACUUM TUBE LOGIC 
TUBE TRAPS POLYPHASORS Custom cables, expert 
turntable set-up, in -home auditions, system installation and 
a 2 week satisfaction guarantee. MUSIC BY THE SEA (619) 
436-7692; 542 North Highway 101, Leucadia. California 
92024. Open Tuesday -Saturday 11-6pm. Call for your MUSI- 
CAL NOTES newsletter. 

SAN FRANCISCO AREA-IRRESISTIBLY priced au- 
diophile components. Shipped/delivered. New/used. World's 
best CD Players/speakers/electronics/cables/turntables. 
1548 Center Rd. Novato, CA 94947 (415) 898-1464. 

The RECORD SURVIVAL KIT 
bridges the gap between 
expensive cleaning machines 
and ineffective 
cleaning pretenders 
Serious lovers of music deserve a cost 
effective means of keeping records 
and phono cartridges in optimum 
condition. The Record Survival Kit 
is a comprehensive collection that 
includes: hi -tech cleaning fluids with 
applicators, pressurized air, lighted 
3X m0gnifier, hi -grade record sleeves 
and wood record case. All are proven 
to clean or protect your priceless 
record collection. 
Distributed by: 
Nitty Gritty Record Care Products 
4650 Arrow Hwy. *F4 
Montclair, CA 91763 
714/625-5525 

FOR SALE 

CARVER, NAKAMICHI, BANG 8 OLUFSEN, A.D.S., 
CROWN, REVOX TANDBERG, HAFLER, ADCOM, MIS- 
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA, 
LUXMAN, DENON, KLIPSCH, B 8 W, KEF, D.C.M., E -V, 
J.B.L.. INFINITY, D.B.X., AKG, AND OTHER QUALITY 
COMPONENTS. BEST PRICES-PROFESSIONAL CON- 
SULTATION. OPEN 24 HOURS A DAY. ALL PRODUCTS 
COVERED BY MANUFACTURERS' U.S.A. WARRANTY. 
AMERISOUND SALES. INC., JACKSONVILLE, FLORIDA 
32241. EAST: (904) 262-4000 WEST: (818) 243-1168. 

PS AUDIO - SUPERB! 
Fast, FREE shipping! Knowledgeable, friendly service. 
Audire, Chesky, CWD, Fried, Grado, Mirage, Monster Cable 
(M -series). Quad. SME, Sota, Spica, Stax Straightwire, Talis- 
man. Thorens. more. READ BROTHERS STEREO, 593 
King Street, Charleston, South Carolina 29403. (803) 
723-7276. 

ye4<)(1¿/"(4. 
Aro ,rat A,1qrnS o A srrB8W(e'esnpnCWD lb. 

E^rq,I,eO Nat .i d,1SEJVC.de KoersuKrellMagnum 
M+,41e, ado MI1.N' sg n1: ' 'AO .OnkyoOrrbtonRpte1 
S1,we SME Snell Son,IS SOTA Su. , ,rioOne' Well 'emperren 

Sound & Music 
6 Rr re 351 P.., eA' St N ,rtr,,,mpt.r MA 01060 14131581 954' 

FOR SALE 

TRANSFORM YOUR CD PLAYER INTO A MUSICAL IN- 
STRUMENT. Our highly innovative mods offer maximum 
performance at realistic prices. Products include DC Servos, 
gain modues, power supply mods, FET opamps, and more. 
Please call (512) 821.6119 or write Soloist Audio, 332 Tuttle, 
S.A., TX 78209. 

WE BRING 
MUSIC TO LIFE 

At Hi -Fi Stereo Consultants, 
we pride ourselves in: 

Personalized Service 
Top Name Brand 
Equipment like - Rotel, 
B&W, Revox, Aragon, 
Soundstream, PS Audio, 
Monitor Audio, Sony ES, 
Adcom, Lexicon and more 
In-house Installation 
Custom Car Stereo 
Installation 

nisuStItaerrt0))) 
128 Federal Road, Danbury, Ct. 06811 

!1 1111. 

High Marks for Synthesis 
Loudspeakers 

The Synthesis LM210"i'he immediate impression was how 
well the LM21Os reproduced the dynamic ebb and musical 
Flow .. Excellent sound quality and finish at an affordable 
price' 

-John Atkinson, Stereophile Vol. 10 No. 8 (NOV '87) 

The Synthesis LM300 -'he LM300... is one superb loud- 
speaker, arguably competitive with any enclousure-type 
system on the market' 

-Tom Norton, Stereophile Vol. 10, No. 7 (OCT '87) 

the Conrad-johnson group 2800 R Dorr Ave Fairfax. VA 22031 703-698-8581 
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WIRE AUDIO INTERCONNECTS TIFFANY CONNECTORS TONEARM C, 6, 

1 0 

,0 F.or1u _..,r-. Wild.-erttAl.LU Leak s / . - 1'j ".31.3319 
N HUL MATCHED CRYSTAL CABLE HEADSHELL LEADS BINDING POST`S 

ar?, 

LOWEST PRICES AVAILABLE! 

OVER 10,000 ITEMS IN STOCK! 

IMMEDIATE 
SHIPMENT! 

VIDEO RECORDERS...TELEPHONES... 

CAMCORDERS...COPIERS & FAX... 

TELEVISION...CELLULAR...AUDIO PRODUCTS... 

RC/I MAGNAVOX Quasar. 
unIden' SHARP Canon 
mEmerson- JVC Panasonic 

ITT i`gk:11-e: t nBE".Phones r 

GENERAL ELECTRIC SONY 
Also Available... 

MICROWAVES... RADAR ...CB...SCANNERS... 

COMPUTERS...PRINTERS...SECURITY SYSTEMS 

GUARANTEED LOWEST PRICES! 

MONEY -BACK GUARANTEE! 

MONTHLY "SPECIALS" MAILERS! 

ALL MERCHANDISE WARRANTED! 

S10 MEMBERSHIP FEE-REFUNDABLE! 

M -F 9AM-7PM SAT 9AM-3PM COT " Home 
s9 Buying Club, inc.I 

1-800-228-0997 !ORDER 312-459-5612 
P.D. BOX 624 WHEELING. IL 60090 

FOR SALE 

PAUL HEATH AUDIO 
Components for the Connoisseur 

217 Alexander, Rochester, NY 14607 
716-262-4310 

Acoustic Energy, Analogic, B&K. Cardas, Convergent 
Technologic, Dynalab, Epos, Eminent Technology. P.S. 

Audio. Philips 960, 880, Vacuum Tube Logic. Melon, 

MFA. Luminescence. Music Reference, Musical Con- 
cepts, MIT, Mirrow Image, Mod Squad, Merlin. Nova. 
Janis, TDL, Quicksilver, VPI, Maplenoll, Well Tempered. 

Adcom 

Alphason 

Apogee 

Anston 

BBK Components 

Cambridge 

Celestion 

Counterpoint 
Goldrirg 
Infinite Slope 

Kimber Kahle Rotel VPI 

Kindel Royd Audio Wharfedale 
Plus 15 brands of cartridges and more! 

PHILADELPHIA 
AUDIOPHILES 

We proudly represent: 
Acoustic Research Kinergetics Snell 

Lazarus 
Maplenoll 

Micro Seiki 

Mission 

M&K Sound 

NAD 

Parasound 

PS Audio 

Rega Planar 

Rogers Arcam 

Soundcraftsmen 

Stax 

Straightwre 
Sumiko'SME 
Superphon 

Systemdek 
Target 

Triad Design 
Tube Logic 

Van Den Hul 

SOUND SERVICE CO. 
8010 Bustleton Ave. Philadelphia, PA 19152 

(215) 725-1177-78 Bank Cards Acceptec 

STEREO 70 KITS ASSEMBLED PROFESSIONALLY Fo 

superior performance. Repairs and retrofits available. Litera 

ture on request. DoReTech Audio Services. P.O. Box 6054 

South Hackensack, NJ 07606-4354. (201) 233-2659. 

h 

ns 
(lb 

. . a . a , ... fj.y 

Light at the end of the CD Tunnel 
"The joy of hearing music in 
such a new light makes the 
Prism the best value in CD 
players today, as well as the 
best CD player period. 

J. Peter Moncreiff 

"The Prism is significantly more open and 
dynamic than any other CD player I have 
heard to date. It delivers the dynamic range 
that CD has promised since it first appeared - 

but has,never quite made good on" 
Anthony H. Cordesman 

Enough said. Now is the time to listen. Callus 
(619/436-7666) and ask for the name of your 
local full -line Mod Squad Dealer, or write to 542 
North Hwy. 101, Leucadia, CA 92024 T1120CANWLIWID 

FOR SALE 

60 YEARS IN BUSINESS...WE MUST BE DOING 
SOMETHING RIGHT! Long Island. New York to Long 
Beach, California, we have the audiophile product you 
want for immediate shipment at an irresistible price. 
Consult with our quiet experts or just order U.S.-warran- 
teed components like Nakamichi; Carver; NAD; Tan - 

berg; Hatter; Harman-Kardon; JBL; Allison; Perreaux; 
ADS; Sony; Mod Squad; Monster Cable...and that's just 
the tip of the iceberg! VISA/MC. SQUARE DEAL, 456 
Waverly Ave.. Patchogue, N.Y. 11772. (516) 475-1857. 
Ask for Mark Allen. 

CALL 
SOUND EXCHANGE 

Utah's New. Used, Demo, Vintage Classics store. Ex- 
amples: PS Audio 5.0 $649 Sumo Athena Preamp 

$549, McIntosh 2300 $1595, Audio Research SP -7 

$649, Acoustat III/MH $895, Tympani IDs $750, Time 
Frames $650, much more! SOUND EXCHANGE, 5130 

South State Street, Suite C, Murray, UT 84107. (801) 
268-6066. 

TUBE ST -70 DYNAKITS: 
NEW 1988 DYNAKIT. Complete Stereo 70 "classic" TUBE 
power amp kit -as original -with all NEW parts (including 
fiberglass boards!). $499.00 + UPS. TRANSISTORIZED 
200/200W Stereo 410 power amp. 5299.00 + UPS. Ask 

about our 30 -day return option on kits! Metalwork -only 
"Dynashells" (your own design!) + UPS: ST -410, 549.00; 
ST -150, $39.00; PAT -5. $29.00. FREE 4,000 -item Dynaco 
Repair Parts list available. VISA MC/COD: (614)889-2117. 
10-4 Eastern, M-TH. DynakiVSound Values, Box 551AM/2. 
Dublin, OH 43017. 

TRANSCENDENCE THREE-Finally musical reality! An- 

nouncing the stunning original new hybrid Fet-Value designs 
from Audio by Van Alstine. The Fet-Value Ampilifiiers, the Fet- 

Value Preamplifiers, and the Fet-Value CD Players. A perfect 
combination of tubes for voltage gain and power lets for 

current gain, each used ideally! The result is musical real- 
ity-the closest approach to live music in your home short of 
bringing in the musicians. One listen and you will be satisfied 
with nothing less. Now ultimate musical enjoyment is much 
less expensive. Write or call for our illustrated catalog. Audio 
by Van Alstine, 2202 River Hills Drive, Burnsville, MN 55337. 
(612) 890-3517. 

WE'RE DEALIN'! 
CUSTOM STEREO FALL SEASON DEMO & TRADE- 
IN SALE! 100A Dolby $129; Acoustat SPECTRA Ill 

$2195/pr; One + One $1295/pr; One's $995/pr; Bang & 

Olufsen CD50 disc w/remote control $795, Janzen 
Z412HP speakers $400/pr.; JBL 4411, 4311 speakers 
$500/pr.; Kloss Model 2 Novabeam (new tubes) projec- 
tion Iv $1459 T-2 Tuners (s) $199; Linn LK-2 amp 5599. 
Marantz 5420 deck $179; Music Reference RM4 head - 
amp $350; Nakamichl 480Z deck $295; OMS 711 CD 
$1595, 550 deck $275; OMS5 CD $649; OMS3 CD 
$680; OMS4 CD $795; Revolver Turnable with AT car- 
tridge $349: Revox A77 Reel $395; Teac CX400 casset- 
te $180; Quad 44preamp $299; Sansui G3500 receiver 
$120, ORX3000 Receiver $150; A710 integrated amp 
$125; Stax CPY cartridge & supply (new) $399. Autho- 
rized Dealers for Acoustat, Bang & Olufsen, Bose, 
Boston Acoustics. Canon Video, DBX, Klipsch, Kloss, 
Linn, NAO, Nakamichi, Stax, Tascam,Teac, Velodyne, 
Yamaha and many more! CUSTOM STEREO since 
1965! 1391 South Hamilton. Columbus. Ohio 43227. 

614 235-3531. 

LOUDSPEAKERS 

A&S SPEAKERS offers high -end speaker components, kits 
and systems in the Bay Area and mail order. We have all of 

the legends: Audax, Dynaudio, Scan -Speak, SEAS. Morel, 

Peerless, Focal, Eton, VMPS, others. Free literature. A&S 

Speakers. 3170 23rd Street, San Francisco, CA 94110. 

(415) 641-4573. 

DB SYSTEMS ELECTRONIC CROSSOVERS -6 to 36 dB 
per Octave. NEW Magnepan, Snell custom crossovers. 
Main St., Rindge, NH 03461. (603) 899-5121. 
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LOUDSPEAKERS ° 
L"1 

S eakerBuilder 
,J ¡HE LOUDSPEAKER JOURNAL 

The world's only magazine for people who love building 
all kinds of loudspeakers-from bookshelf kits to elec- 
trostatics to horns. A rich mix of how -to -do -it and theory. 
Only $35 for 2 years (12 issues), 1 year for $20 (6). 

Box 494, Dept. A83, Peterborough, NH 03458 USA 
(Outside USA add $4/year postage. US $ only.) 

AUDIOPHILES: NO RISK AUDITIONINGS! On -prem- 
ises engineering. separate listening rooms. state-of- 
the-art audio equipment. We pay shipping & accept 
credit cards. Call for more information. SOUND UN- 
LIMITED, 169 Church St.. Bristol, CT 06010. Est 1959. 
(203) 584-0131, 

BEST SELECTION -50 HOME. SUBWOOFER, CAR & 

PRO SPEAKERKITS. JBL, B&W, AUDAX, MOREL, PEER- 
LESS, SEAS, VIFA. 24DB ELECTRONIC CROSSOVER. 
40p CATALOG. $2. GOLD SOUND. BOX 141A, EN- 
GLEWOOD, CO 80151. 

BOZAK 8-12' B199A WOOFERS; 16-B200Y tweeters; 
2-N10102 crossovers: 2B310 cabinets; VERY GOOD CON- 
DITION; S600: call Wally Knapp: Baltimore area, (301) 
461-4954, evenings. 

CARVER. NAKAMICHI, BANG & OLUFSEN, A.D.S., 
CROWN, RE VOX, TANDBERG, HAFLER, ADCOM, MIS- 
SION. N.A.D., HARMAWKARDON, KYOCERA, YAMAHA. 
LUXMAN, DENON, KLIPSCH. B & W. KEF, D.C.M., E -V. 
J.B.L., INFINITY. D.B.X.. AKG. AND OTHER QUALITY 
COMPONENTS. BEST PRICES-PROFESSIONAL CON- 
SULTATION. OPEN 24 HOURS A DAY- ALL PRODUCTS 
COVERED BY MANUFACTURERS' U.S.A. WARRANTY. 
AMERISOUND SALES, INC.. JACKSONVILLE, FLORIDA 
32241. EAST: (904) 262-4000, WEST: (818) 243-1168. 

FIND OUT WHY AUDIO CONCEPTS INC., sells more high - 
end speaker kits and parts than anyone in the country. 
Catalog Toll Free: 1(800) 346.9183. Allow 4-6 weeks for 
delivery. First class mailing send $2 to Audio Concepts, Box 
212, LaCrosse, WI 54601. 

FRIED SPEAKERS & KITS 
State-of-the-art! Amazing performance/price! FREE ship- 
ping. Knowledgeable, friendly service! Audire. Chesky, 
CWD. Grado, Monster, PS. Quad, Sofa, Spica, Stax, Thor - 
ens, more. READ BROTHERS STEREO, 593 King Street. 
Charleston, South Carolina 29403. (803) 723-7276. 

n 

".. , it blows its immediate o petition out of the water.r * 
Wingate 2000A Pure Class A Amplifier: 

. it achieves Class A performance al almost half 
the asking price of some of our Class A recommend- 
ed amps ..."- S3900. 

Wingate 2000AX Pure Class A Amplifier: 
High -voltage version of the 2000A especially designed 
for driving electrostatic loudspeakers. 54200. 

Wingate 4000M Pure Class A Mono -Block Amplifier: 
With 250W ch of clean Pure Class A power and 46 
Amperes of continuous current capability, the 4000M 
can handle even the most demanding loads with ease. 
The ultimate power amplifier. 54500. 

For complete information, contact: 
Wingate Audio Corporation 
20 Sunnyside Ave., A-194 
Mill Valley, CA 94941 
(415) 381-5018 
Telex: 9102505628 WINGATE CA 

Wingate 550 Audio Preamplifier 
Plenty of inputs. including moving coil, plus the 
advanced Wingate zero -negative feedback circuitry 
make this preamplifier a foy to experience. 51395. 

Wingate 660 Audio/Video Preamplifier: 
All the features of the 550 plus video switching and 
balanced outputs. 51695 

Wingate 990 Remote -Controlled Audio/Video Pream- 
plifier 
All the fea'sres of the 660 plus remote control make this 
the ultimate preamplifier in its price range. $1995. 

Wingate 1000 Remote -Controlled Audio Video/Digital 
Preamplifier: 
Dual -Mono construction, digital switching, plus sepa- 
rate power supply chassis The ultimate preamplifier 
for your entire home entertainment system. $2900. 

-Stereophile, Volume 11, No. 11, February 1988. 

LOUDSPEAKERS 

GOETZ SYSTEMS LIMITED PRODUCTION MONITOR, 
REFERENCE CLASS LOUDSPEAKER SYSTEMS SINCE 
1980 ARE HIGH EFFICIENCY, HIGH DEFINITION. WE'VE 
DEVELOPED NETWORK CIRCUITRY THAT PRODUCES 
A HORIZONTAL AND VERTICAL FOCUS FOR VIRTUALLY 
VISUAL IMAGING. WE DO CUSTOM ORDERS TO SATIS- 
FY YOUR PERSONAL PREFERENCE. SYSTEMS WITH 
WOOFERS TO 18 INCHES. AFFORDABLE, STARTING AT 
$1200 PAIR. WED LIKE TO BUILD A SYSTEM FOR YOU. 
(404) 441-2190. 

I'M A DJ. Music is my business. I hear a lot of equipment. 
My first listening session to a pair of GOETZ SPEAKERS 
was a musical experience. They're the best! Call Denny at 
BLAKER AUDIO (412) 966-5362 In Pennsylvania. 

LEGENDARY ARTISTS 
CHOOSE 

legendary CUSS Loudspeaker Systems. (From $3000). 
"Your speakers are magnificient", FRANCO CORELLI. 
world renowned tenor. For demonstration, call (212) 
580-7401. 

MAGNAVOX 

7-.né _: _ 

O Audio Knows Full Story On 
New 1988/89 4X Oversampling CD. 

We're prideful of our knowledge 
& low prices starting at 

$149.88 
Magnavox 
C0B586 $299.88 
CDB582 5199.88 
CDB473 5229.88 
C08471 $149,88 

95 VASSAR ST. 
CAMBRIDGE MA 
02139 

All Magnaxox 
CD from 1983-88 
available 
new/used. 
Call. 

617 
AUDIO 547-2727 

*Yves -Bernard Andre -quite possibly the world's finest designér of audio -electronics. For more information, write or call: 

P.O. Box 5046, Berkeley, California 94705 -(415) 843-4500 
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LOUDSPEAKERS 

Ho 
The Speaker Specialists 

Where to buy Polk Speakers 
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The best place to 
be seen is k%where 

people are looking. 
And each month, both 
enthusiasts & dealers 

read AUDIO'S 
Classifieds for 
information. 

AUDIO's Classifieds 
-where consumers 

shop and dealers buy. 

For complete information. 
call Carol Berman at 

(212) 719.6338. 

LOUDSPEAKERS 

LOUDSPEAKER COMPONENTS -KITS. Dynaudio, Morel, 
Eclipse, Focal, Peerless. Eton. Vifa, more! Crossover 
parts-design books also. Catalog 51. Meniscus. 3275W 
Gladiola, Wyoming, Michigan 49509. (616) 534-9121. 

LEGACY -1 LOUDSPEAKERS BY REEL TO REAL DE- 
SIGNS: Probably the most accurate speaker system you'll 
ever own, Samarium Cobalt leaf tweeter hands off to a 

30mm European dome. Vocals are recreated by the most 
remakable cone driver anywhere. A multi -chambered, slot - 
loaded dual woofer configuration extends bass response to 
16 Hz. Biampable through Tiffany gold binding posts and 
high definition cable. Elegant 43" tower design. Ten year 
warranty. 51648/pr shipped prepaid. Ten day home trial. 
RTRD, 2105 Claremont, Springfield, IL 62703. (217) 
529-8793. 

LEGACY LOUDSPEAKERS BY REEL TO REAL DE- 
SIGNS combine Edge -of -the -Art design with Old World 
Craftsmanship A marriage of the finest speaker compo- 
nents from England, France. Denmark and the United 
States. "... exceptional value" says The Sensible Sound, ".., 
a world class speaker" E,H., South Carolina. "... the best 
speaker enclosures I've heard" I.M., Massachusetts. Ex- 
quisite cabinetry. Quality assured by a ten year warranty. 
Auditioned in the only relevant environment-YOUR HOME. 
Retail or factory direct. From 5496ipr shipping prepaid. 
RTRD 2105 Claremont. Springfield. IL 62703. (217) 
529.8793, 

LEGACY SUBWOOFER BY REEL TO REAL DESIGNS 
delivers IMPACT. Dual sub -bass drivers provide the weight 
and punch you've been missing. Variable crossover. 
CLEAN -CONTROLLED -POWERFUL 5548. 2105 Clare- 
mont, Springfield, IL 62703 (217) 529-8793. 

SPEAKER STANDS-INNOVATIVE DESIGN. Several 
styles and heights competitively priced. Write for brochure: 
GONZ SPEAKER STANDS. 5510 Citronell Ave Pico 
Rivera. CA 90660. 

SPEAKER CABINETS and SPEAKER KITS, Air Core 
Inductors, Crossover Networks. Subwoofers, Cabinets 
for Dynaudio, Kef. Fried, etc. Send $3.00 for literature to 
Advanced Sound, 711 East Magnolia Ave., Knoxville, TN 
37917. (615) 637-6694, 
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FREE CARVER 
HOLOGRAPHY 

TEST TAPE 

Here's your chance to get a FREE CARVER HOLOGRAPHY TEST TAPE to 
take home and try out. Just bring this ad in and audition either the brand 
new receiver model 6250, the new CT -7 tuner pre -amp, or the new AVR-100 
audio video center. 
All three new products have: 

Sonic Holography 
Remote Control 
ACCD "Carver" Tuners 

OFFER EXPIRES 
DEC. 31, 1988 

Authorized Dealer for: 

NAD CARVER DENON 
KEF AMBRIA ENERGY 
ADS PULSAR PHILLIPS 
M&K SIGNET CWD 

BANG & OLUFSEN 
AUDIO CONTROL 
MONSTER CABLE 

Please no mail order 

In Nanlhattein 
173 BROADWAY 

World Trade Center Area 
212-227-6738 

In Querns 
184-10 HORACE HARDING 

Fresh Meadows 
Exit 25 L.I.E. Utopia Pkwy 

718-961-9888 
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LOUDSPEAKERS 

WAVE LOUDSPEAKERS. If you are one of the few who 
recognize quality and appreciate value, call or write: Eagle 
Air Studios, 436 S. Pine St.. Nevada City. CA 95959. (916) 
265-2959. 

CD PLAYERS 

PHILIPS COMPACT DISC PLAYERS. Audition the 
PHILIPS CD -960X, CD -880X, CD -770X. CD -680X at 
JS AUDIO. 1 Childress Court. Burtonsville, MD 20866. 
For FREE LITERATURE, call (301) 890-3232. We 
honor VISA, MC 8 AMEX. 

COMPACT DISC PLAYERS 
Knowledgeable, friendly service! Finest brands. 
FREE shipping. READ BROTHERS STEREO, 593 
King Street, Charleston, South Carolina 29403. 
(803) 723-7276. 

COMPACT DISCS-AT LOW WAREHOUSE PRICES. Now 
in our 5th year. Free catalog. Oz Warehouse. 1575P Hwy 29, 
Lawrenceville, GA 30244. (404) 962-6180. 

DIRECT -TO -TAPE RECORDINGS -CD's and 70 t DAT 
tapes plus other tape formats. Primarily classical/jazz. Send 
75 cents (3 stamps), for CATALOG NEWSLETTER to: Di- 
rect -to -Tape Recording, 14-R Station Avenue. Haddon 
Heights, NJ 08035. 

AUDIOPHILE RECORDS 

REFERENCE RECORDINGS 
How shall we follow "Nojima Plays Liszt," "Three -Way Mir- 
ror" and "Blazing Redheads'??? With harpsichord music by 
Rameau. of course! ALBERT FULLER. Rameau specialist 
extraordinaire has been captured in the Suite in A-including 
the "Gavotte and Variations"-plus a group of familiar 
Rameau favorites. Prof. Johnson has made a harpsichord 
recording like none other; for the first time, hear a three- 
dimensional array of plucked strings with real body and 
presence. ALBERT FULLER PLAYS RAMEAU (RR -27) is 
now at your favorite RR dealer, or order it from the source: 
Reference Recordings, Box 77225X, San Francisco, CA 
94107. (415) 355-1892. Check, Visa or MC. $16.98 for 
Digital Master CD or Pure Analogue LP, $8.98 cassette 
(postpaid). Free catalogue reviews. Dealer inquiries invited. 

GOLDSTANDS 
FULLY ASSEMBLED SPEAKER STANDS 

Goldstands are the only 

stands guaranteed to make 

an audible difference 
you're satisfied with or 

Zyour money back!!! 

CUSTOM STANDS 
OUR SPECIALTY 

Angled, straight, tall, 
short, sand filled, 

spiked. 

Goldstands, 229 Nassau Rd. 

Huntington, NY 11743, 516-427-4813 

AUDIOPHILE RECORDS 

AUDIOPHILE ALBUMS FROM SOUND ADVICE? Mobile 
Fidelity, Reference Recordings. Sheffield Lab. Chesky, 
Wilson Audio U.H.O.R's collection, etc ... SOUND AD- 
VICE: 8215 Grand, Kansas City, MO 64114. (816) 361-2713. 
Audiophile Albums represent the final effort for the analog 
recording medium. Keep the faith. 

AUDIOPHILE WAREHOUSE LIQUIDATION! Direct -to - 
Disc, Half speed. Quiex II Recordings. 2000 available. Great 
Prices-example: Dark Side of Moon, $45.00. Elusive Disc. 
4216 Beverly Blvd.. Suite 230. Los Angeles. CA 90004. 

For Purists Only 

Listen. 

r F 

SI I 

Gm rp t AL )Tectrxkxgy 
I. M.drn G,ny :rn 

24 Falcon Drive West t.ennetta. NY 14586 
716-359-2700 

Audio Unlimited 
For Specials List & Catalog ONLY! 

Call 800-233-8375 
AUTHORIZED DEALER FOR: 

AR Altec Audio Control Audio 
Dynamics Audioquest B & K dbx, 

° F ied Grado Hafler JVC 
monster Cable Pioneer Elite 

Proton Sony -Car Stax 
Superphon Thorens And More! 

503-363-5731 10:00-5:30 M-Thurs. 
1203 Adams Ave. 10:00-3:00 Fri. 

La Grande, OR 97850 Pacific Time 

kAudioUdonl 
the best in audio technology, 

combined with old-fashioned hospitality 

FOUR LARGE MUSIC ROOMS 
electronics 

Audio Research Bryston Denon Klyne 
Magnum Meridian N.A.D. Threshold 

loudspeakers 

Infinity M & K Martin Logan 
Paradigm SpaceDrive Thiel Vandersteen 

analogue and c.d. sources 

Carnegie Eminent Technology Grado 
Meridian Oracle SME Sonographe 

SOTA Sumiko Thorens van den Hul 
Additional sources (Surprises!) Coming Soon! 

cables 
Audioquest M.I.T. Monster Straight Wire 

Service Throughout Metro N.Y. 
Since 1981, AudioVisions has been setting new 
standards for service. Our demo facilities are 
among the very best in the country. Please 
Make An Appointment to visit us soon. We 
really love music ... Do you? 

Very Valuable Store Credits 
With most equipment purchases, we give our 
customers special credits. You may use these 
credits to pay for expensive CABLES, important 
accessories, and extra AudioVisions services. 
Think about it: Your new equipment purchase 
may be incomplete if cables, extra technical 
services, etc., haven't been included. Our com- 
mitment to our customers continues stronger 
than ever, AFTER equipment is purchased. Our 
credits GUARANTEE additional products 
and/or services to you at no additional charge. 

Very Generous Credits Included With Systems Below 

WOW!!! $3,995 () Super System! 
VANDERSTEEN speakers BRYSTON amp & preamp 

Table ! MAGNUM tuner "Super" spkr. stands 
We're especially proud of the honest, superior value 
this system delivers. 

1067 MONTAUK HIGHWAY. WEST BABYLON 

NEW YORK 11704 15161 661-3355 

kAudioMMaul 
AUDIO/NOVEMBER 1988 187 



THE FINEST IN HOME AUDIO, 

LOWER CAR STEREO & VIDEO EQUIPMENT 

LOUDSPEAKER AUTHORIZED DEALER FOR 

DISTORTION 
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The VMPS Tower II is the second of four floor stand- 
ing, high efficiency, low distortion loudspeaker sys- 
tems featuring natural tonal balance combined 
with high output levels and the most extended bass 
response for size of any production speakers. 
In The Best of Audio 88, critic Anthony Cordes - 
man gives his "Personal Honor Roll" of 20 top 
affordable reference speakers from around the 
world. He comments: "The VMPS Tower II ($1199/ 
pr) (has) extraordinary power handling and bass 
capability. It is an unquestioned 'best buy' for lovers 
of organ, rock, large bands, full orchestra, and grand 
opera. The VMPS Super Tower/ R ($1938/prl [is) a 

bigger, smoother version of the Tower II, with a 

larger array of drivers [and) more open sound stage 
and depth.... (A Search for the Ultimate Speak- 
er System, Nov 871. 
There are three VMPS Subwoofers (Smaller, 
$229ea kit,$299ea assem: Original,$329ea kit. 
$399ea assem: Larger, $439ea kit. $549ea 
assem), two OW bookshelf systems. the compact 
Minitower II ($329ea kit. $439ea assem(, and 
the newly updated Special Edition of the highly 
acclaimed Super Tower 11a/R ($1499ea kit, 
$1938ea assem( VMPS also distributes John 
Curl's Vendetta Research TPC 1 electronic 
crossover ($449), SCP1 prepreamp ($949), and 
the new SCP2 ultra lownoise phono section 
($1895). 
Hear VMPS at the dealers listed below, or write to 
us for brochures and test reports. All prices include 
free shipping in 48 US states and kits are supplied 
with fully assembled cabinets. 

VMPS AUDIO PRODUCTS 
div Itone Audio 

3412 Eric Ct El Sobrante Ca 94803 
1415) 222-4276 or 237-6654 

Hear VMPS at. The Listening Studio. Boston, Par Troy 
Sound, Parsippany NJ Dynamic Sound, Washington DC: 
American Audio. Greenville SC. Audio by Caruso. Miami FI. 
Arthur Morgan, Lake Mary Fl. Mountaineer Telephone. 
Beckley WV. Encore Audio, Lees Summit Mo. Shadow 
Creek Ltd. Minneapolis Mn, Ultimate Sound. Mesa Az Ref- 
erence Sound. Eagle Rock. Ca. Efficient Stereo, Torrance Ca. 
Sounds Unique. San Jose Ca, Ultimate Sound, San Fran- 
cisco Ca: Custom Audio. Novato Ca. Sound Impression. 
Cotati Ca. (tone Audio, El Sobrante Ca. 

ADS MISSION 
AKG MONSTER CABLE 
ALTEC-LANSING *ORION 
AUDIO CONTROL OLYMPUS 
AUDIO PRO POLK AUDIO (CAR) 
AUDIO SOURCE PROTON 

W SAE 
dbx SANSUI 
DENON SIGNET 
GUL SNOOPER 
*INFINITY (CAR) SONANCE 
JVC SOUND 
KENWOOD CRAFTSMEN 

KICKER TERK ANTENNAS 
MINOLTA VSE ALARMS 

CERWIN VEGA 

Sound 
f 

i lei 
Meadtown Shopping Center 

I 

e 23 South 
Ilnnnelon, N.J. (201) 838-3444 

BLANK TAPE - 

3.95 SHIPPING ANY SIZE ORDER, UPS 1400.2454000 
Q Mk T/1204750. XE 

ORDER._ 

s» . 

bout. 599 
SA 

91,11soN. >w . n 
113. I 71 
AD 10 

1911190 1 

a» 
WORLD \ 1 CT.M..i- 

1.1 6.011 
VISA. MC o c.A. o. 

NO EXTRA ,+,.:w..,M.=. o..voo...,. 

SOW 121 
50.0 
SONY i.ó .ro o 

2 

» . 

CHARGE 

O TAPE WORLD 220 SPRING ST. BUTLER PA 16001 

YUIEI('}/ 

UAW 15 
ELIE 7191 

m.i 

M -F k76S:x7 
AT7/7p-CT 
400/NS400 

AMPEX OPEN REEL TAPE-USED ONCE; 1800'. or 
2400'. (Boxed) -10 Reels: $25.00. Sample: $2.50. Also: 
New MAXELL reels/cassettes. AUDIO TAPES. Box 9584E. 
Alexandria, VA 22304. (703) 370-5555, VISA'MC. 

PARTS & ACCESSORIES 

BRISSON/MIT CABLES, customized ATHENA poly- 
phasors, MI-330/Sholgun custom interconnects, the only hi - 
flexibility all MIT tonearm sets. Camacs for Levinson, XLR 
balanced, meticulous workmanship! Brisson hookup wire 
for internal rewiring, VACUUM TUBE LOGIC, CLEMENTS 
SPEAKERS, MIT wiring harness 8 mods for INFINITY'S, 

custom threaded Tiptoes, ASC Tube Traps, Chateauroux, 
Sidereal, Wonder Caps 8 solder, Resistas, WBT 8 Tiffany 
connectors, many accessories, $1.00 catalog. Michael Per- 

cy. Box 526, Inverness, CA 94937. (415) 669-7181. 

FINEST CABLES AND ACCESSORIES. Absolutely B -E- 
S -T prices. FREE shipping. FREE literature: Audioquest 
Aural Symphonics, Monster, SiderealKaps. Siltech, Sonex, 
Space 8 Time. Target, Tiffrany, Tube Traps. Vampire, vdHul, 
WBT. Kinergetics, and more!!! Call/write: Cable Master, P.O. 
Box 1908, Brookline, MA 02146; (617) 738 -HI -END. 

AUDIO APPLICATIONS BOOKSHELF. Over thirty-five 
titles: SAMS, TAB, DOVER, PENGUIN, McGRAW- 
HILL, more. Widest selection available mail-orde any- 
where. Also, Loudspeaker Design Software: APPLE 
MAC, IBM, COMMODORE. Write for 32 page free 
catalog. OLD COLONY SOUND LAB, P.O. Box 243A, 
Peterborough, NH 03458. (603) 924-6371. 

WANTED TO BUY - 

AAA GREAT GUY TO CALL FOR INSTANT CASH! 
Wanted: McIntosh, Marantz, Western Electric, Audio 
Research, JBL, Tannoy or anything interesting. Call or 
write me now: JOEL I. HAZAN, 8306 Wilshire Blvd.. 
Suite #956. Beverly Hills, CA 90211. (213) 934-7804: 
(213) 859-5886. 

ALWAYS PAYING TOP S$ FOR MCINTOSH, M.LEVINSON, 
KRELL, ARC, C. JOHNSON, AND SIMILAR HIGH 
QUALITY PRODUCTS. CALL OR WRITE: JOHN WOLFF, 
5115 RED FOX, BRIGHTON, MI 48116. (313) 229-5191. 

ATTENTION WANTED: ALTEC, JBL HARTSFIELD, 
METREGON, PARAGON, OLYMPUS, APOLLO: ELEC- 
TROVOICE PATRICIAN 600, 700, 800, MCINTOSH 8 MAR- 
ANTZ. ARC, TUBE/SOLID. (713) 728-4343, MAURY 
CORE, 12325 ASHCROFT. HOUSTON, TX 77035. 

`SHURE ORTOFON :-_ TALISMAN 

W 42e P 16, G 

A LARGE SELECTION OF: 

NEEDLES 

CARTRIDGES 
TOLL FREE 

VISA (800) 342-9969 
Ír'yC 2araGyy. Twl.1kG ~1. 
g Acee.umie,s , st4c1b, . 

M&Y CO. 
8344 Melrose 

Los Angeles, 

CA 90069 

ORTOFON 

SHURE 

GRADO 

DYNAVECTOR 

AUDIO TECHNICA 

PICKERING 

SIGNET 

GRACE 

TALISMAN 

STANTON 

PREMIER 

AUDIOOUEST 

CARNEOUE ONE 

THORENS 

AR 

MICRO SEIKI 

AND MANY MORE... 

SIGNET MONSTER CABLE; GRACE 

ci. 

C 
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WANTED TO BUY 

HI-FI SUPPLY -We pay highest prices to buy all used high 
end equipment. Special price for Krell, A.R.C., Mark -Levin- 
son, Conrad -Johnson, Threshold. (212) 219-3352. 

I WILL PAY RETAIL for all tube MARANTZ or used MCIN- 
TOSH tube or solid slate. Need not work. (504) 833-6942 
days. 

IT'S WORTH IT CALLING ME! McIntosh, Marantz Tube 
components, Western Electric, Altec. JBL. Jensen. Tannoy 
Lan-Gevin Trusonic Raw speaker Tube etc.. top cah. Henry 
Chang, 309 E. Garvey Ave., Monterey Park, CA 91754. (818) 
571-6274 LAX. 

McINTOSH, MARANTZ TUBE. MCINTOSH S.S. equip- 
ment, Western Electric, Tubes. Speakers, etc. TOP CASH. 
Scott Dowling, 9908 Daines Drive, Temple City, CA 91780. 
(818) 286-9122. evenings/weekends. 

McINTOSH, MARANTZ TUBE COMPONENTS, Western 
Electric, Altec, Tannoy, JBL, Jensen, other collectibles. John 
Conrad, 1178 Blackbird Street. El Cajon, CA 92020. (619) 
449-9155. 

TOP PAYING FOR MCINTOSH, MARANTZ TUBE AMP 
McIntosh Solid State, Western, JBL, Altec, Tannoy, EV, 
Jensen, Speakers & Horn, EMT Turntable, Ortofon, Arm. 
Temma-(515) 997-7633, (516) 496-2973. 

WELL-KNOWN TOP PRICES BUYER: McIntosh, Marantz, 
ARC. Quad, Western Electric, tube equipment. Early speak- 
er systems, units, by Tannoy, EV. JBL, Altec. Jensen W.E. 
Brand new tubes: ECC82/83. EL -34, KT66 88, 6L6, 6550. 
David Yo. PO Box 832. Monterey Park, CA 91754. Tel: (818) 
576-2642. 

COMPACT DISCS 

. ... 
NT7tlifl(;+Il." . ';;. 

Tb rtlt7t 1:.1ILti-. 
Free Catalog of CD's. ' . Same day shipping'if you order 

. béfare 12:hoonEDT. 
*1°° DISCOUNT per disc on orders 

of 10 or more. 
1250 for UPS Cont. U.S. shipments. 

Call TollFree to order: 
USA 1-800-232-3687 
NYS 1-800-537-7303 

P.O. Box 616. Clifton Park. NY 12065 
518-664-2550 . 

OM PACT 

DENTREC 

GNEq( 

ova pow 

AUDIOPHILE CD'S AND LP'S MOBILE FIDELITY. 
Sheffield. Reference. Proprius, Chesky, M&K. New from 
Mobile Fidelity. Ultra Disc, a 24K Gold Limited Edition CO 
that out -performs the conventional. Artists included: SU- 
PERTRAMP, JOE JACKSON. HUEY LEWIS, JAZZ, CLAS- 
SICAL. PINK FLOYD, MORE TO COME! Retail is $30 -My 
Price $25. CHAD KASSEM, PO Box 2043, Salina. KS 
67402-2043. (913) 825-8609. 

FREE CD/RECORD OFFER! FREE CATALOG! "World's 
Best Brass Catalog" (Fanfare) Outstanding. Brass. Wood- 
winds, Strings, Orchestra. CRYSTAL RECORDS. Sedro- 
Wooley, WA 98284. 

TITANIC RECORDS BY MAIL -LP's $10, CD's $20 (2 for 
$30) post-paid. P.O. Box 204. Somerville. MA 02144-0204. 

The best place to 
be seen is where 

people are looking. 
And each month, both 
enthusiasts & dealers 

read AUDIO's 
Classifieds for 
information. 

AUDIO's Classifieds 
-where consumers 

shop and dealers buy. 

For complete informal ion. 
call Carol Berman at 

(212) 719-6338. 

RECORDS 

RECORD COLLECTORS SUPPLIES. REPLACEMENT 
JACKETS, INNER SLEEVES, 78 RPM SLEEVES, OPERA 
BOXES, LASER DISK BOXES. ETC. FREE CATALOG. 
CABCO PRODUCTS. BOX 8212, ROOM 662. COLUMBUS. 
OHIO 43201. 

ALBUMS -SEALED AND MINT -Mobile Fidelity, Nautilus. 
Crystal Clear, Direct Disk Labs, and many more. Send $1.00 
for catalog. ACCURATE AUDIO. 110 East Samford Ave., 
Auburn, AL 36830. 

GOVERNMENT SURPLUS 

IS IT TRUE you can buy jeeps for $44 through the U.S. 
government? Get the facts today! Call (312) 742-1142 Ext. 
4600. 

* SOUND KEEPER 
COMPACT DISC LIBRARY 

(38" x 22" x 18" - 45 LB.) 

STORES/CATALOGUES/DISPENSES 
208 CDs AND DOUBLE SETS 
ROTATING, STORAGE BUILT-IN FILE 

OAF. CONSTRUCTION FULLY ASSEMBLES) 

ASK FOR COLOR I ITERATURE & DEALER 
WIZARD INDUSTRIES- 5161 VILLAGE DR. 

MONTCLAIR. C A 91 763 714/621-3381 

WORLD'S BEST 

SURROUNDS 

SYN E RGEX 
11 21 O., Mmt, I ncin L01, Usv.ego OR 97034 

503 635-5605 

Taskamichi Audio, P.O. Box 25583 Seattle, WA 98125 
UI equipment are factory fresh LL US4 warrantred. To order. prase call 1(811(1) 622-I1iFi (4434); FAX I (2116) 562-872(1 
For more info. and catalog call 1 (206) 741.9999 Accept all major credit cards and ship most equipment within 24 hrs 
2 weeks damage and defect replacement period. Prices are subject to change without notice. 

Nakamlchl DA410CX.. ..439 
Receivers SR -2A $399 DA310CX 309 

Yamaha SR -3A .609 NAD 
RX11000 ....5799 SR -4A .849 5300 $729 
RX900U 639 L[) plavcrs 5240 389 
RX7000 479 Yamaha 5170 CALL 
RX500U 329 
RX300U 239 

Carver 
REC-2000..$1.149 
6200 .589 
6250 739 

Luxman 
R-117 .... ..5959 
R-115 649 
R-113 ..369 

Denon 
DRA95A $529 
DRA625 . . . 449 
DRA425 369 

Kyocera 
R-861 ... .$969 
R-661 . 729 
R-461 529 

NAD 
7600 S1 299 
7250PE 529 
7240PE 429 
7220PE 259 
7175PE 689 

CDX1110U...5959 
CDX910U 559 
CDX8t0U 439 
CDX510U 289 
CDX410U 259 

Carver 
DTL50 $459 
OTL200 II 559 

Luxman 
D-112 $419 
D-113 549 
D-107 729 
D-109 1 249 

Denon 
DCD3300 . . 51,349 
DCD1700 739 
DCD1500 II. . . 559 
DCD1400 409 
DCD810 CALL 
DCD610 CALL 
DCM555. .469 

Kyocera 
DA710CX . $669 
DA510CX. . 559 

Cassette 
Yamaha 

KX1200U ... $599 
KX500U 319 
KX400U 269 

Luxman 
K-105.. .....$489 
K-106.. .... 489 
K-111 239 
K-112.. . 449 

Denon 
DRM44HX 5529 
DRM3OHX .409 
DRM24HX.. 369 
DRM12HR . 289 

Kyocera 
D 811... . . $599 
D 611 439 

Separates 
Yamaha 

AX900U $599 
AX700U 479 
AX5000 329 

AX400U. 229 
CX1000U . 959 
CX8000 . . 559 
CS6000 . 359 
DSP1 .. . 799 
MVS-1 .. 119 
DSP3000....1.519 
DSR-100 . 499 
M-35 ...239 
M%600.. ... 429 

Luxman 
LV-1t2 .. ...S449 
LV117 ..899 
LV-109. ... 1.249 
1V-105 . 5819 
T-100 . 209 
T111 .. . 249 
1.117 509 
1-407 . 309 

Denon 

Adcom 
GFA555 $629 
GFA545.... ..419 
GFA535.... .249 
GFP555 419 
GFT555 249 
GTP50C 499 

!1lOnthly 
ti yllialti I 

MX600 . ..679 DAP5500 $1.249 Yamaha MX1000. 959 pMA1520. ..799 PF800 $399 TX500. 269 pMA920 489 TT500 199 
TX -900 
TX -1000 
AVC-50 . 

329 
..439 

....439 

PMA720 .. 
PMA520 . 

TU800 

. 359 
279 
419 

Denon 
DP47F $319 

AVC-30 . 359 
SR -50B .279 

. .. 
TU600 . 

TU550 .. 
. 329 
..239 

We also carry 
KEF, MISSION & 

Ca:ver 
4000T . $999 
Cl ... .499 
C2 ... ...369 

Kyocera 
A-910 . $1.199 
A-710.. . 639 
B-910 . 1,599 

KYOCERA. 
Please call for 
prices. 

C9 . ....209 NAD 
M1 0T . .. 499 1240 
MI 51 .. 
M4 OT 

.739 
CALL 

. 

1300. 
1700 .. 

.5219 
399 

.639 
M200T . 

M400T .. 
369 
459 

. 

2200PE .... 
2600A 

.479 
639 

M500T .. 

TX2 . 

TX11A... 

..529 
.349 

589 

3300.. 
4300 

.489 

.499 
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.'DECK$/EQi1 
1 4:1-1,.'° 

jMUS1C-1& R WORLD 
Tltio Kiú.lt'o Supeh Specich. 

EADOI4ONES 

COMPACT 
DISCICASSETIE 

---- .. ri- _. 
Teac AD -4 

CD Player/Cassette Deck Combo 
Wireless remote control of both CD & rncsPtte 

sections 16 -track random program dubbing & 
ploy Dolby B & C Auto reverse record/play 

Synchro start dubbing 

P 

$ 29995 $599 

JVC RX95OVBK 
120 watts per channel digital A/V receiver f 499vs 
Harman-Kardon HK-7951-BK sApS 
70 watts por Channel digital receiver . 7 
Nikko CO -23 

5299°5 2.Way Stereo Electronic Crossover 

Nikko EQ-30 
, $24905 30 Band Pro Quality Mono Equalizer . . 

Nikko NA -1050 
105 watt/ch.inlegrated A/V Amp $229" 
SAE T-101 

, $29995 Rock Mount Audiophile Tuner, 16 Presets 

Parsec LS -4 
.55995 Electronic FM Antenna,OmniDirectional . . 

Shure V15-VMR 
Top Rated Cartridge w/Micro Ridge Stylus $12995 

dbx 224XDS 
$179vá Tape Noise Reduction System 

Magnavox CDB-473 
á229v5 Remote Controlled CD Player 

Beyer DT -990 
Audiophile Digital Ready Headphone 

Terk 8500 
FM Electronic Antenna 

...5179vá 

$3495 

Teac R -919X 
, $499°5 A/R 3 -Head Cassette, Dolby B/C.dbx . . 

Teac W-990RX 
.$499°5 3 Head Cassette,Dolby B/C,DBX,HX Pro 

Teac EGA -30 
.5199°5 10 BandEQ.w/Analyzer R Microphone . . 

Toshiba XR-9057 
$299°5 CD Changer plays 6 discs plus I 

Panasonic PV -4860 
$499°5 4 -Head, VHS HI -F1 Video Recorder 

Koss JCK-200 
á118v5 Wireless Stereo Headphones w/transmitter 

Sony MDR-CD6 57805 
Lightweight Digital Ready Headphones . . 

Son Metal 90 
Top Rated Metal Bias Cassette Tape . . Each 5338 

Noxell XLII -100 
New 100 Minute High Blas Cassette . . . Each $239 

Sennhelser HD -250 
5ló9°5 top or the Line Studio Headphone 

ALL PRODUCTS CARRY MANUFACTURERS WARRANTIES 

L4"' 1:1 TO ORDER BY MAIL 441> v 
OM .°'a :roió y.,..,'. 

>,.: S,.opr:em"ro7=.é=ñ=,wi:.á 
, 

wn4i,mwnu.caroaáae..w..éeitnoo aSv,f,..w,.wcwq. 
RT::1'. w:uor. F.op,,.11 .o. 

z171-800-2 21-8180 
In Mon V.. nOolo 

mod 0.. aarynn Cana. Wo,elr5uarn: 
10 WY to .10 

áez1-800-426-6027 

SINGERS! 
REMOVE VOCALS 

- FROM RECORDS AND CDs! 

C 

SINO WITH THE WORLD'S BEST BANDS! 
An Unlimited supply of Backgrounds from standard 

stereo records! Record with your voice or perform lire 
with the backgrounds. Used in Professional Performanoe 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Brochure and Demo Record. 

LT Sound. Dept. AU -3, 7980 LT Parkway 
Lithonia, GA 30058 (404)482-4724 
Manufactured and Sold Exclusively byLT Sound 
24 HOUR PHONE DEMO LINE:!}041482.2485 

. CAR STEREO 

CAR STEREO -GET THE FACTS, NOT A SALES PITCH. 
250 pages of information you can't get anywhere else. "HOW 
TO BUY CAR STEREO"-$14.95. Satisfaction guaranteed! 
1(800) BE4-UBUY, 1(800) 234-8289. 

TURNTABLES 

MERRILL MODS. For the AR turntable. Call Under- 
ground Sound, 2125 Central Ave., Memphis. TN 38104. 
(901) 272-1275. 

MISCELLANEOUS 

TERMPAPER assistance. 15,278 papers availoable! 306 - 
page catalog-rush $2.00. Research. 11322 Idaho 
#206ÁD, Los Angeles 90025. TOLL FREE HOTLINE: (800) 
351-0222 (California: (213) 477-8226). 

INVENTIONS WANTED 

INVENTORS!! Call the INNOVATION CENTER in Wash- 
ington D.C.-For FREE info call in U.S. 8 CANADA: 1(800) 
628-2828. 

PUBLICATIONS 

FINALLY ... INSTALLATION MANUALS. Multi -room audio/ 
video systems. Remote control. 15 years experience. 
Equipment and parts recommendations. Step by step - 
instructions. For information send s.a.s. e.: Electronic Con- 
sultants. P.O. Box 31107. Walnut Creek, CA 94598. 

THE AUDIO CRITIC 
The quarterly review that prints what the underground ama- 
teurs don't know and what the top professionals only tell their 
friends. Start your one-year. four -issue subscription with 
No.10, which explains the ground rules, and get No.11, and 
No.12 (the latest) at the same time. Send $22 (no Canadian 
dollars. $10 extra for overseas delivery) to: THE AUDIO 
CRITIC, 800 GRAMATAN AVENUE, MOUNT VERNON, NY 
10552. 

SERVICES 

AUDIO PULSE SERVICE. Factory trained technicians. New 

Digital Time -Delay Systems with power amplifiers available 
for 5300. White Labs, 10528 Lower Azusa Rd., Suite 192A, 

El Monte. CA 91731. (818) 446-5346. 

Apogee, Flied, Monster Cable and 
Superphon had one thing in common at 

Summer CES in Chicago! 

They all chose the Euphonic Technology E'11650PX 

MIX to show themselves at their very best. 

2_2z9.61 - 

f Ec1- 

_ . o _ 

ET650PX MkII 

"The Compact Disc platter that sounds like music..." 

EUPHONIC &I 
technology 

19 Danbury Rd., Ridgefield, CT 06877 
(203) 431-6434 

Available direct and through selected dealers. 

J!R Music Wald, Dept AMI166, 23 PA* Row, New York NY 10038 190 AUDIO/NOVEMBER 1988 



,SERVICES 

Audio Repairs and restorations by Richard Modaffen, 
former Senior Engineer at McIntosh and Clil Ramsey. former 
Senior Service Technician at McIntosh. Over 55 year com- 
bined experience. See our ad at the beginning of the 
classifieds. AUDIO CLASSICS, POB 176MR. Walton. NY 
13856. (607) 865-7200, 8AM-5PM EST Mon. -Fri. 

-Audio Advertiser Since 1979- 

MAIL ORDER " 

cHaDn/Í 
M O D I F I C A T I O 

Our speaker cables and interconnects bring the mus c back to you! 

Upgrades for Tho,ens turntables 8 Grado oanrdges 
Coirtone Planer Mal. F -t Dustcover Weight and more 

Complete catalog $3 00. refundable with purchase 

1925 blarsachuscia Avenue. Cambridge. MA 18171354.8933 

ABARGAIN: NAMIKI DIR FNDR 5139; TECHNICS 
STYLUS GAUGE $73. 100CMK4 5365. STAX PRO 
LAMBDA SIGNATURE 51395, PRO,LAMBDA (#3) $799, 
PRO LAMDA (#1) 5499, LAMBDA $350: GRACE 747 $199. 
70711B $179. F9E (Super) $179. F9ERUBY $249, F9E 
STYLUS $105. RUBY STYLUS $189: DENON 103D $255, 
DL304 $285, DL305 $350: KOETSU BLACK $525, ROSE- 
WOOD $825: FRI MK3F $225: GERMAN ZEISS BINOCU- 
LARS AT IRRESISTIBLE PRICES: ALL UNUSED: (212) 
619-2888 (Day) (201) 863-4278 (Eve). 

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S., 
CROWN. REVOX, TANDBERG. HAFLER, ADCOM, MIS 
SION. N.A.D.. HARMAN KARDON. KYOCERA, YAMAHA, 
LUXMAN. DENON, KLIPSCH. B 8 W. KEF, D.C.M.. E -V, 

J.B.L., INFINITY, D.B.X., AKG. AND OTHER QUALITY 
COMPONENTS. BEST PRICES-PROFESSIONAL CON- 
SULTATION. OPEN 24 HOURS A DAY. ALL PRODUCTS 
COVERED BY MANUFACTURERS U.S A WARRANTY. 
AMERISOUND SALES. INC.. JACKSONVILLE. FLORIDA 
32241. EAST: (904) 262-4000. WEST- (818) 243-1168. 

THE BEST RECORD RACK IN AMERICA Stackable, port- 
able, oak units hold LPs. CDs and tapes Free Mailorder 
Brochure, (please mention Audio) Per Madsen Design: 
(415) 928-4509. P.O. Box 330101. San Francisco. CA 94133. 

Authorized dealer for: 
ADCOM' PROTON TELE: 
AKG 
ARAGON 
ARISTON 
BEYER 
BMW' 
CHICAGO SPEAKER STAND 
CONRAD JOHNSON 
CRAMOLIN 
DAHLOUIST 
DISCWASHER 
GRADO 
GRADO SIGNATURE 
JPW 
KOSS WIRELESS 
KINDEL 
MAGNUM DYNALAB 
MAY AUDIO ACCESSORIES 
MOD SQUAD 
MONSTER 
NILES 

'IN STORE ONLY 

AND OVER 250 MORE MANUFACTURERS OF BOTH 
CONSUMER AND PROFESSIONAL AUDIO AND 
ACCESSORIES 

PROTON TABLE RADIO 
RATA 
ROTEL 
SENNHEISER 
SHURE 
SONOGRAPHE 
SUNRISE 
SUMO 
SUMIKO 
SWITCHCRAFT 
SYSTEMDEK 
TARGET 
TERK 
3D ACOUSTICS 
TORUMAT 
TWEEK 
VAMPIRE 
VAN DEN HUL 
VPI 
WBT 

Technical advice with no hype! Ask for me, Cal 
Walker ... I try to answer all calls personally. 

FOUR PRIVATE LISTENING ROOMS 
1620 South Blvd., Charlotte, NC 28203 

Open 7 Days. 
800-438-6040 USA 800-221-7267 NC 

704-376-0350 Charlotte 
Returns Require Written Authorization 

'MAIL ORDER 

'" CD, CASSETTE STORAGE "' 
Elegant Wood Cabinetry ... FREE Bro- 
chure!!! '' Gift Offer!!! "' CWCO, P.O. 
Box 747-G6, Nutley, NJ 07110. (201) 
759-4939. 

DIMEÑsiONÁll PURITY' VAN'DERSTEEN AUDIO 

i 

1 

. I 

r 

Vandersteen Audio was founded in 1977 
. with the commitment to offer always the 

fihest in music reproduction for the dollar. 
Toward this goal there will 'always be a . 

high degree of pride, love, and personal 
satisfaction involved in each piece befo:e 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 
' 116 WEST FOURTH STREET 

° HANFORD, CALIFORNIA 93230 USA 

N . - (209) 582-0324 

AD INDEX 

Firm (Reader Service No.) Page 
Absolu'e Sound (1) .. . .. .. .... .. 174 
Acoustic Research (2) 142 & 143 
AdCOm (3) . . .. 149 
a/ds/ 118& 119 
Akai . . . 107 
AKG Acousiics . . ... . . 169 
American Acoustics (4) . ... .. .. 25 
Apogee Acoustics . . . .. .. . . 139 
Ariston (6) . . 41 
Audio Dynamics (8) .. ... 87 
Audio Research (9) . . .. . ... 160 
AudioCuest . . . . .. ... .. 20, 52 
AudloStream (10) .. . . . .. ...... 125 
B & W .oudspeakers(11) 39 
Barcus-Berry (12) .. . .. . .... ... .. 89 
Berlfne Gramophone ............4 
BeyeráynamiC (13) .. . ... ... 171 

Bose (14) .. . .. . .. .. .. 112 8 113 
Boston Acoustics . . 117 
Brystorvermont (15) 123 
B & K116) 163 
Cambridge Soundworks (17). 121 

Canton (18) . .. 126 & 127 
Carnegie . .. ... . . 175 
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Philips superiority is clear, from this graph showing deviation 
from ideal linearity (dB) vs. recorded level (dB). 

IDEAL LINEARITY 

PHILIPS SELECT GRADE 
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FJPHILÍPS CD960. 
LÉ4tCbMkYNENTS 

EOPLE WITH NO 
E FOR IMPERFECTION. 

The CD960 compact disc player incorporates only 
the most uncompromising components because it has 
been designed by the world's most uncompromisirg 
audiophiles: Philips engineers. The same engineering 
exerts who invented compact disc technology. 

Superior digital -to -analogue conversion. It comes 
as no surprise that the heart of the CD960 is the Philips 
dual 16 -bit D/A converter chip. The TD -1541 select 
version. A chip so refined it substantially improves 
low-level linearity, flawlessly reproducing even the 
quietest passages with a clarity never before achieved. 

This exceptional D/A converter is mated to a 
Philios 4X oversampling digital filter for superior per- 
formance. Philips pioneered 4X oversampling and our 
experience with digital filtering is unequalled. 

PHILIPS 

Broadcast standard "Radialinear" transpon. Philips 
commitment to exacting specifications is also evident 
in the CD960's mechanical construction. It features a 
high-grade cast alloy chassis. A linear -design motor was 
chosen to drive the radial pivoting arm for fast track 
access and exceptional resistance to external vibrations. 

Multiple power supplies. To eliminate cross talk, 
the CD960 incorporates no less than four separate power 
supply sections. And the 100 -watt main transformer is 
partitioned to further shield against magnetic and power 
line interference. 

From the company that created the compact disc, 
Philips proudly offers the CE'960 for those who won't toler- 
ate anything, less than perfection. To audition the CD960, call 
1-800-223-7772 for your nearest Philips audio specialist. 

WORLD -CLASS TECHNOLOGY. EUROPEAN EXCELLENCE. 

PHILIPS 
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What Is The Meaning Of Life? 
Many have pondered this weighty 

question, no one has found an answer 
that satisfies all. 

At best, life is synonymous with 
what we know to be real, i.e. genu- 
ine, unaffected and natural. As life 

grows denser and more technologi- 
cally complex, simplicity becomes 
more appealing. 

The same applies to hifi. High end 
audio systems are now dedicated to 

the transparent reproduction of 
authentic, lifelike sound. 

Unfortunately too many of us 

remain impressed with massive 

speakers that produce a brutish and 
exaggerated "larger -than -life" sound. 

But truly lifelike sound is always 

more thrilling, simply by the sheer 
impact of its total fidelity. That's why 

it's universally acclaimed as "the real 

thing:' Those who know the truth 

when they hear it can't be satisfied 

by any substitutes or illusions of reality. 

For them, we offer Celestion loud- 

speakers. A range of subtle and elegant 
components that deliver lifelike" sound. 

If you've had enough surreal sound 
to last a lifetime, we've been building 
the world's most honest loudspeakers 
for you. Discover the meaning of life 

at your qualified Celestion compo- 
nent dealer 
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