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The Breakthrough.

The original Adcom GFA-555 power amplifier.

The New Breakthrou
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The new Adcom GFA-55511 power amplifier.

Upon its introduction, the Adcom GFA-555
power amplifier was considered a breakthrough in
audio technology. Rated superior to amplifiers cost-
ing two and three times as much, some critics had
difficulty in naming a better component at any price.

Now, after years of using the GFA-555 as their
model of superior performance and value, Adcom
engineers announce another breakthrough. The new,
upgraded GFA-55511, rated at 200 watts per
channel*, offers greater stability, superior heat
dissipation and less distortion. It is everything
which made the GFA-555 "...one of the best selling
amplifiers of all time,"** and more.

With the GFA-555II, Adcom begins a new gener-
ation of amplifiers, designed to set a new standard
for performance at a reasonable price... giving more

and more music lovers the opportunity of experiencing
the thrill of sonic perfection without the shock of
exorbitant costs.

Visit your Adcom dealer and listen to the new
GFA-555II. Then ask its price. You'll hear how good
this new breakthrough sounds.

*Power output watts/channel, continuous both channels driven into 8
ohms, 20 H: - 20 kH: at less than 0.04% THD.

**Stereophile, October 1990.
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HIGH PRAISE, INDEED

"The MATRIX 804 reminds me of nothing so much as a miniature MATRIX 801 Series 2- but with a
sound in no way miniaturized. ... Closing my eyes, the 804s transported me to an entirely differ-
ent environment. The sense of space was dramatic. The imaging was tight!, focused and precise,
both in width and depth. . . .Clarity aid inner detail were outstanding ar d I noted no obvious
midrange colorations. The sou id ha J fine punch and dyncmics, but without exaggeration.

It is one terri-ic little loudspeaker, and I highly recommend it."
Thomas J. Norton, Stere3phile

Vol. 14, No. 11
(Nov. 1991)

-4110,

The MATRIX 804 has the magiccl ability to transport the listener to the immediacy and realism a
the original source, without drawing attention to the means. There can be no higher recom- -

mendation for a loudspeaker, or its maker. .4.4tog
-moommmititott.. wiewoommixtow~m.

B&W Loudspeakers of America, P.O. Box 653, Buffalo, NY 14240 Tet (416) 771-6611 alliM
Fax: (416) 882-8397 *D.

Ente No 3 on Reader Service Card
:011.011ilor
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A D ETROSPECTIVE VIEW
FROM WINDHAM HILL

ott Cossu
As an accomplished

composer, pianist and leader, Scott Cossu has

successfully forged a place of his own at the

top of the jazz world. Scott's Retrospective repre-

sents the best from his five critically acclaimed

Windham Hill albums.

With the purchase of all three Retrospective CD's,

you will also receive a limited -edition, numbered,

collector's CD case.

Available exclusively

through this offer.

The joy of rediscovering an old favorite is in

experiencing its original enchanting power.

It is the timeless quality of three of our most

acclaimed artists that inspires the Windham

Hid Retrospective Sends. Thus series high-

lights the celebrated musical careers of Scott

Cossu, Nightnoise and Alex de Grassi.

Alex de Grassi
Considered one of the

most important finger -

style guitaris:s recording

today, Alex de Grassi's original, lyrical pieces

are full of resounding character. His impressive

career is documented in this collection spanning

his five Windham Hill albums.

Nightnoise
In their seven years with

Windham Hill, this Irish -

American quanet has

built one of the sf5gest, most loyal followings at

the label. The Nightnoise Retrospective highlights

the group's distinctive celtic-influenced sound.

To order The Windham Ha Retrospective Series

featuring Scott Cossu. Nightnoise, and

Alex de Grassi along with the Collectors CD

Case for $39.98 plus $4.00 shipping, return

the coupon or call roll -free 124 hours).

1-800-222-6577
Ext. 107
The Retrospective Series are alsc sold individ-

ually. Each CD is $13.98 plus $4.00 shipping

per total order.

7.2

The Windham Hill Retrospective Series Order Form

Nears

Address

cry. State/lip

Daytime Phone

Method of Paymem

 Check or Money Order enclosed (US Oollarsl

0 Mastercard  visa  American Express

Card Combat Elevation Owe

Signature Print Name

Mail coupon to:

Windham Hill Retrospective Series

PO Box 610160. San Jose. CA 95161-0160

IITY Price Total

The Windham Hill Retrospective Series $39.98

Scan Cossu 51 3.98

Nighinome $ I3 98

Alex de Grassi $I 3 98

Total price of dams

'Sales Tax

Shipping

TOTAL

$400

'For shipment to the hollowing state, please all sales lea to the appropriate rate
Istele and, 11 any, local; II shipment is to a Nam marked  please apply oak to
delivery charges as well CA. NY', IL. no, MO

Dipping lee applies is US shipments only for lamp shopping chews.
please wan TO us

Allow 2-3 weeks for delivery Otto aspires September 30.1992M 1992 Windham ma Pinduciens Inc



SIGNALS & NOISE LT1.114;".".A.AZI
V.P./Editor-in-Chief: Eugene Pitts III

Masur Looks Good in Profile
Dear Editor:

Robert Angus' article about Kurt Ma-
sur (December 1991) was a terrific
look at the man and his musical priori-
ties. His projected series of over 30
recordings with the New York Philhar-
monic on Teldec has already begun,
so I'm sure your readers found the pro-
file timely as well as informative.

I thought it was curious that John
Eargle's sidebar on Masur's recording
of the Tchaikovsky Fourth referred to
its Eterna release. That CD, issued by
the former East German state-owned
record label, received virtually no dis-
tribution in the United States, but it is
identical to the widely distributed Tel-
dec release (it was a joint venture).
That selection (Teldec 43339) is still
very much available and is part of a
complete Masur Tchaikovsky Sympho-
ny cycle on Teldec.

Keep up the good work!
Robert S. Goldfarb

Director of U.S. Operations
Teldec

New York, N.Y.

New Accustoms
Dear Editor:

I read my friend John Eargle's "Cur-
rents" in the March issue ("Data to the
Masses") with interest. I have been fol-
lowing the progress of compression al-
gorithms closely for several years on
behalf of a client and, perhaps, am
privy to some information otherwise not
widely available.

Although I agree with many of Ear-
gle's comments, I do not agree that
systems with reduction factors greater
than four -to -one "are generally relegat-
ed to speech applications." I have ex-
perienced perceptual encoders-I
prefer that term to "data reduction"-
operating at data rates as low as 64
kilobits/S (12 -to -1 "compression"
compared with 16 -bit PCM with a 48 -
kHz sampling rate, approximately 11
to 1 referenced to CD sampling) that
are capable of very fine music repro-
duction and certainly better than the
typical commercial broadcast. At
slightly higher data rates-say, 88 kil-
obits/S-certain algorithms approach
CD quality now and should achieve it
in the relatively near future. These
statements are based on double-blind
testing with a wide variety of sti-

muli, using technical people and
musicians.

Unlike linear PCM encoding, on
which sampling rate and quantization
error impose unalterable theoretical
limits on quality, perceptual encoders
can be improved after a standard is
established. As psychoacoustic knowl-
edge increases, improved encoding
algorithms can be created that are fully
compatible with the decoders already
existing in the field. Eargle's concern
about "How much work can be done
later to 'clean up' a marginal system
after it has been accepted?" may be
unfounded in reality.

I wish to point out that perceptual
encoding requires a new way of think-
ing. We must free ourselves of the
comfortable assumption that preserva-
tion of "waveform" or other easily mea-
sured technical parameters is the route
to the Holy Grail. Like the perception of
the sound of a tree falling in the forest,
the perception of music exists only
when it is heard-and the ultimate cri-
terion of sound quality has always
been the human ear. In the case of
perceptual encoding, the ear is, at pre-
sent, the only criterion. We engineering
types are just going to have to get
accustomed to that.

Edward J. Foster
Diversified Science Laboratories

West Redding, Conn.

Author's Reply: I appreciate Ed Fos-
ter's added insights into the subject of
audio data reduction. "Perceptual en-
coding" is an appropriate term in that it
positions this new technology in a spe-
cial light. Instead of merely reducing
data requirements for audio transmis-
sion, the aim is to optimize that trans-
mission through application of what
psychological acoustics tells us about
the perception of sound. I certainly
agree that traditional numerical notions
of what constitutes "channel capacity"
must be retired in favor of phenomeno-
logical ones.

Regarding bit -rate reduction well in
excess of four to one, the examples I
have thus far heard fall short of reason-
able expectations for music. But we
are in a rapid development phase of
this new art and science, and I would
expect many of the remarkable strides
that Ed states are already here.

John Eargle
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Columbia House.The face of jazz
This is the place where the biggest names
in jazz come together.

From the soaring classics of John
Coltrane to the virtuoso stylings of Chick
Corea, only Columbia House has the
expertise and heritage to bring you face to
face with today's greatest artists.

Look to Columbia House -where the
jazz is.

On Next Exit, jazz great Grover P.
Washington, Jr. celebrates two legendary
decades by bringing together a diversity of

artists and styles in a
musical exploration
of home, family, love
and roots.

Acoustic Alchemy -Early
Alchemy (GRP) 434.464
Best Of The Gerry Mulligan
Quartet with Chet Baker
(Capitol/ Pacific Jazz)

419.671

The Dave Brubeck
Quartet -Jazz Impressions
of Eurasia (CL Jazz Master-
pieces) 439.364

George Howard -Do I
Ever Cross Your Mind
(GRP) 438.564

Miles Davis -The Best Of
Miles Davis -The
Capitol/Blue Note Years
(Blue Note) 435.206

Abbey Lincoln -You
Gotta Pay The Band
(Verve) 432.708

Grover Washington,
Jr. -Next Exit (Columbia)

435.396

Ornette Coleman -
Change Of The Century
(ATCO) 436.998

Various Artists -Blue
Vocals, Volume One: The
Best Male Vocals (Blue
Note) 435.966

Max Roach -To The Max
(Bluemoon)

436717/396.713
Bebop & Beyond With
Dizzy Gillespie -Plays
Dizzy Gillespie
(Bluemoon) 436.709

Harper Brothers -You
Can Hide Inside The
Music (Verve) 436.022
Harry Connick, Jr. -Blue
Light, Red Light
(Columbia) 429.191

The advantages of jazz at Columbia House.
By choosing any 8 CDs for only a penny (plus
shipping and handling), you become a member
of the Columbia House Jazz Club. Once you're
enrolled, you agree to buy just 6 more CDs at
regular Club prices (currently $12.98 to $15.98,
plus shipping/ handling) within the next three
years. You may cancel your membership at any
time after doing so.
Free Music Magazine: As a member we'll keep
you current with the best jazz by sending you the
Columbia House Jazz Magazine about every four
weeks (up to 13 times a year). Inside, you'll find de-
scriptions of Regular Selections plus hundreds of
alternatives to choose from. We'll also send you 6
Special Mailings. In a year, you'll enjoy a total of 19
convenient opportunities to select your favorite
music.
Buy Only What You Want If you choose the
Regular or Special Selection, it will automatically be
sent Or, if you prefer an alternate selection -or none
at all -simply mail the Response Card always provid-
ed by the date specified. You'll always have 10 days
to decide. If not, you may return the Selection at our
expense.
Bonus Offer: Join right now and get an additional
CD at the super -low price of only $6.95. That allows
you to take another CD for FREE. That's 10 CDs
in all. And if you're not satisfied, just return every-
thing within 10 days -with no further obligation.
Half -Price Plan: Remain a member after fulfilling
your obligation and take advantage of our money-
saving Bonus Plan. It lets you buy any CD at half
price for each one you purchase at the regular
Club price. For selection, convenience and price,
Columbia House is the best place for jazz. So get
in the ere( vi. Sign up now.

Where the jazz is.

1400 North Fruitrulge AvenueTerre Haute, Indiana 47811.1129

LEGENDARY JAZZ CLASSICS
Thelonious Monk -Solo
Monk (CL Jazz
Masterpieces) 439.356

The Best Of Chet Baker
(Pacific Jazz) 433.680

Betty Carter -'Round
Midnight (ATCO) 436.980
Ella Fitzgerald And Louis
Armstrong -Ella & Louis
(Verve) 430.710

Dinah Washington -
Compact Jazz (Mercury)

429.613

Josephine Baker (DCC
Compact Classics)

420.729/390424

The Best Of Art Blakey &
The Jazz Messengers -
The Blue NoteYears (Blue
Note) 416.016

The Divine Sarah
Vaughan -The Columbia
Years 1949-53 (Columbia)

374480/394488

Herbie Hancock -Maiden
Voyage (Blue Note)408.724

John Coltrane -Giant
Steps (Atlantic) 371.591

Billie Holiday -From The
Original Decca Masters
(MCA) 354.985

Duke Ellington -Ellington
At Newport (CL Jazz
Master.) 354.662

The Dave Brubeck Quar-
tet -Time Out (CL Jazz
Master.) 353.060

Miles Davis -Kind Of
Blue (Columbia Jazz
Masterpieces) 353.045

Benny Goodman -Benny
Goodman Live At Carnegie
Hall (CL Jazz Master.)

347448/397.943

Count Basle & His Orch.-
The Best Of Count Basle
(Roulette Jazz) 435990

The Best Of Cannonball
Adderley Quintet -The
Capitol Years (Capitol)

419.671

Holly Cole Trio -Blame It
On My Youth (Blue Note)

435982
Abbey Lincoln -Abbey
Sings Billie (Erija) 436.741

Eric Marienthal-Oasis
(GRP) 434.878

Joe Henderson -Lush
Life: The Music Of Billy
Strayhorn (Verve)434.696

Nelson Rangell-1n Every
Moment (GRP) 434.118

Richard Elliot -On The
Town (Manhattan) 433.771

Various Artists -The
Best Of Blue Note, Vol.
One (Blue Note) 433466

Stanley Jordan -Stolen
Moments (Blue Note)

433.417

Cornell Dupree -Can't
Get Through (Amazing)

433.011

Ellis Marsalis-Heart Of
Gold (Columbia) 432278

Gerald Albright -Live At
Birdland West (Atlantic)

430.777

Stan Getz/Kenny Barron -
People Time (Verve)

434.597/394.593

Bobby McFerrin & Chick
Corea-Play (Blue Note)

434381

John Scofield -Grace
Under Pressure (Blue
Note) 438.085

Bud Powell -Jazz Genius
(Verve) 430.744

David Benoit -Shadows
(GRP) 430.652
Kim Penayl-3 Day Week-
end (GRP) 436.113

Best Of Sonny Rollins
(Blue Note) 419.473

Feel the heat of Yellowjackets' sizzling live
performance with Live Wires. More than
a retrospective, Live Wires is an exciting

journey through the
group's many musical
identities and talents.

VELLOINJA C

Yellowjackets-Live
Wires (GRP) 435.388

Fourplay (James, Rit-
enour, East & Mason)
(Warner Bros.) 428.334

Nancy Wilson -With My
Lover Beside Me
(Columbia) 429.225
Geozge Benson/Earl
Klugh-Collaboration
(Warner Bros.) 356.501

Various Artists -The
Cole Porter Songbook,
Vol. 2 (Verve) 430.603
The Earl Klugh Trio
(Warner Bros.) 430.561

Joe Sample -Collection
(GRF') 430.280
Branford Marsalis-The
Beautyful Ones Are Not
Yet Born (Columbia)

428.078
Rippingtons-Curves
Ahead (GRP) 426.874

Ella Fitzgerald -The Cole
Porter Songbook, Vol. 1
(Polydor) 426.692

Diane Schuur-1n Tribute
(GRP) 436.097

Spyro Gyra-Collection
(GRP) 420.950

Original Soundtrack -Bird
(Columbia) 373.332

Charles Mingus-Let My
Children Hear Music (CL
Jazz Master.) 439.414

Natalie Cole -Unforget-
table (Elektra) 422.279

Best Of Herbie Hancock
(Blue Note) 419.408

Best Of Dexter Gordon
(Blue Note) 409.243

Best Of George Benson
(CTI) 403246
Louis Armstrong -Star-
dust (Portrait) 382.580

The Dave Grusin
Collection (GRP)376.398
Al DiMeola-Kiss My Axe
(Tomato) 435.453

Duke Ellington Orch. &
Count Basle Orch.-First
Time: The Count Meets
The Duke (CL Jazz
Masterpieces) 353.078

Ds for GET ONE MORE FREE!
SPeLeUdeStaAilsC.HANCE

TO

170LUMBIA HOUSE, 1400 N. Fruitridge Ave. 445/F92
P.O. Box 1129, Terre Haute, Indiana 4781 1-1 1 29
Please accept my membership application under the terms outlined in this advertisement.
Send me the 8 Compact Discs listed here and bill me 1¢ plus shipping and handling for all
eight. I agree to buy six more selections at regular Club prices in the coming three years -

Iand may cancel my membership at any time after doing so.

2I

I Send my E JAZZ CDs to the following address:

fv I

5
I

El Mr.
Mrs. Age

I

E miss Print First Name Initial Last Name

112 I Address Apt.

8 b"
§

I

City

2 2 I
State Zip

? I Do you have a VCR? (04) D Yes D No
iE 2 I Do you have a credit card? (03) D Yes 171 No

mNote: we reserve the right to reject any application or cancel any membership. These offers not
I available in APO, FPO, Alaska, Hawaii, Puerto Rico; write For details of alternative offer.

Canadian residents serviced from Toronto. Applicable sales tax added to all orders.

r--1 Extra Bonus
I Offer: also send

me one more CD now,
for which I will be billed
only $6.95.

ssnd I'mextracoioentitid to
thi

DJG-F6-59



TIPS FOR MAIL ORDER
PURCHASERS TAPE GUIDE

It is impossible for us to verify all of the claims
of advertisers, including product availability
and existence of warranties. Therefore, the fol-
lowing information is provided for your pro-
tection.

1. Confirm price and merchandise information
with the seller, including brand, model, color or
finish, accessories and rebates included in the
price.
2. Understand the seller's return and refund -
policy, including the allowable return period and
who pays the postage for returned merchandise.
3. Understand the product's warranty. Is there
a manufacturer's warranty, and if so, is it from a
U.S. or foreign manufacturer? Does the seller it-
self otter a warranty? In either case, what is cov-
ered 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
replaced? You may want to receive a copy of the
written warranty before placing your order.
4. Keep a copy of all transactions, including
cancelled checks, receipts and correspondence.
For phone orders, make a note of the order in-
cluding 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 refund.
6. Merchandise substitution without your ex-
press prior consent is not allowed.
7. If you have a problem with your order or the
merchandise, 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 protection agen-
cy in the seller's state or your local U.S. Postal
Service.

If, after following the above guidelines, you
experience a problem with a mall order adver-
tiser that you are unable to resolve, please let
us know. Write to Nick Matarazzo, Publisher of
Audio Magazine. Be sure to include copies of
all correspondence.

DENON
AUTHORIZED DEALER

The mark of a true Denon.
This sticker tells you who is an authorized

Denon dealer and who isn't.
Some people who offer Denon products are

not authorized dealers. That can lead to problems.
First, only authorized dealers offer you the

protection of a Denon warranty with your
purchase: at other dealers, you may have no
warranty at all.

Authorized Denon dealers stock only
components designed for the U.S., and have the
training to help you select the one right for you.

Authorized dealers know Denon technology
inside and out and stock factory parts for your
Denon to preserve true Denon sound.

So before you buy your Denon, look for this
Denon Authorized Dealer Sticker.

It assures you of the authentic Denon tech-
nology and support you expect. And nothing less.

HERMAN BURSTEIN

Shortening a Tape
Q. Where can / get a kit for splicing

audio cassettes? What kind of adhe-
sive should I use? What procedure can
be used to shorten the tape in a cas-
sette?-Ricardo Cueva, Monterrey,
Mexico

A. Many audio stores sell splicing
kits to repair breaks in cassette tapes
and the special splicing tape required
to do so. Use of conventional transpar-
ent tape is a no -no.

To shorten the tape, wind some of
the tape onto the right-hand reel so
that you are past the leader, which is
usually transparent or white. With a
toothpick or such, pull some tape out
from the center opening of the cas-
sette. Cut the tape. Pull out as much
tape as desired from the left reel,
which holds the bulk of the tape. Cut
off the undesired tape. Splice the ends
sticking out from the left and right
reels, using your splicing kit and splic-
ing tape. Finally, rotate the right reel,
using your little finger or the rubber
end of a pencil, so as to remove slack.

Dangers of Alcohol?
Q. Does the use of 91% isopropyl

alcohol cause a tape deck's rubber
pressure rollers to dry out and crack?
Does it accelerate the drying/aging
process of the pressure roller? I have
noticed in my old tape player that my
use of alcohol has caused the rollers to
become dry and cracked, and the cot-
ton swab even becomes black after all
the brownish tape oxide has been re-
moved. I'm afraid that the alcohol is
even removing the rubber in addition
to the oxide. Is there an alternative to
alcohol? I just got a new tape player
and don't want to make the same mis-
take again.-Name withheld

A. A solution of 91% isopropyl alco-
hol has been widely recommended as
a cleaning agent for a tape deck's
heads, guides, capstans, pressure
rollers, etc., although some deck man-
ufacturers specifically advise using an-
other solvent. It may be that some
makers' pinch rollers are adversely af-
fected by this cleaner.

To date, I have received from "Tape
Guide" readers only one other adverse
comment on 91% isopropyl. The read-
er recommended S-711 by Intraclean,
available at some audio stores. Most
stores sell special tape deck cleaners,

often containing trichlorofluorethane, a
substance recommended by some.

Inasmuch as your tape deck is an
older one, perhaps the condition of
your pressure rollers essentially re-
flects the normal results of wear and
aging. In my own experience, I have
used 91% isopropyl for many years on
several decks and never encountered
adverse effects on the pressure rollers.
This may reflect that my decks have
been of high quality, employing high -
quality parts, and that my use of alco-
hol has been sparing.

When you do purchase a new deck,
find out what cleaning agent(s) the
manufacturer recommends.

Headphones vs. Speakers
Q. Every time I tape an LP, the tape

sounds very nice through my head-
phones but sounds a little bit flat when
I switch to my speakers. Please help
me solve my problem so that I hear the
whole sound through the speakers. If
the sound is good through the head-
phones, then the speakers should be
even better-Eric Bailey, Chicago, Ill.

A. It is difficult to help you because I
don't know what speakers you are us-
ing or what you mean by "flat." Dull?

Quite a number of people feel that
high -quality headphones outperform
high -quality speakers in many cases,
and outperform virtually any speakers
of middle or lesser quality. The $400
speakers in my secondary music sys-
tem don't sound as good as my $240
headphones, but the $3,000 speakers
in my primary system do.

Inasmuch as you are getting satis-
factory sound via headphones, it ap-
pears your deck is working satisfactori-
ly-unless by rare coincidence a fre-
quency aberration of your deck is off-
set by an opposite aberration of your
headphones. However, there could be
a problem in your receiver (or separate
preamplifier and power amplifier) or
speaker or your room's acoustics.

Perhaps you can improve the sound
by judicious use of the tone controls or
equalizer in your audio system or by
engaging the loudness control. A

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1633 Broadway, New York, N.Y. 10019. All
letters are answered. Please enclose a
stamped, self-addressed envelope.

To find your nearest AUTHORIZED Denon Dealer call:
1-201-575-7810
(9:00 am -5:00 pm EST) DENON 6 AUDIO/AUGUST 1992



A trip for two to the 1993 JVC Jazz Festival in Nice. Round-trip airfare, 5 days/4 nights
accommodations, rental car - even VIP seats and backstage passes! ($5,000 Value)

To enter the Grand Prize Sweepstakes and receive a Match & Win Game Number:

CALL 1-800-344-4JVC
(Only one call permitted per line telephone number. Use a touch-tone phone. You must be 18 or older.)

Then visit a participating JVC dealer and match your number with the winning numbers on the
JVC Jazz Festival Match & Win Game display. You might win a 1st, 2nd, 3rd, 4th or 5th prize!

Unclaimed Match & Win prizes will be awarded in the Second Chance Sweepstakes.

You can also win one of these exciting prizes.

5 pi:IlstEs

JVC Home Entertainment System:
MX-77M/Compact Component Systems;
AV -2051/20" Color TV, HRD-910/HI-F1 Stereo VCR
($2,028 Value)

20 PRIZES

JVC PCX-T3/Twin Portable
CD/Tape Component System
($379 Value)

400 - 4th Prizes: Official JVC Jazz Festival T -Shirts ($20 Value)
800 - 5th Prizes: JVC Jazz Festival Compact Discs ($15 Value)

3rd5 0 PRIZES

JVC CXF-100/
Personal Cassette
Players($100 Value)

Watch for the Grand Prize winner announcement on
October 6 at 9:00 pm EST on

1E_
Home of the JVC Jazz Festival

Stereo Review Jaalimes
Imer %lag,

ELIGIBILITY: NO PURCHASE NECESSARY TO ENTER OR CLAIM PRIZE.
Open to U.S. residents 18 years of age and older. Employees of JVC Company of America, its subsidiaries. agencies,
affiliates, participating retailers, and members of their families living in the same household are not eligible. Void in PR
and wherever else prohibited. To enter the Grand Prize Sweepstakes and receive a Match 8 Win game number, call
1-800-344-4JVC (1-800-344-4582) iron, a touch-tone phone by 9/30/92. After a beef message. you will be asked to
enter your home telephone number and you'll be given a Match 8 Win Game number to write down Then visit your
nearest participating JVC dealer and compare the tame number you were given over the phone to the winning numbers
on the JVC Jazz Festival Match 8 Win Game displ.iy. This otter is subject to specific restrictions, qualifications and
conditions as described in the official ruses available at participating retail stores from 6/1/92 to 9/30/92.
OH, MI and CA residents only may receive complete official rules and a facsimile of the
winning game numbers by sending a self-addressed, stamped envelope to be received by
9/25/92 to, JVC Jazz Festival Entry Information/Rules, PMI Station. P.O. Box 3571. Southbury.
CT 06488-3571. Odds of winning a Grand Prize or a Match & Win prize will depend on the
number of telephone entries received. Odds of winning in the Second Chance Sweepstakes
will depend upon the number of unclaimed Match & Win prizes and the number of entries
received. Prize winners may request a statement showing how the odds of winning were determined and how winners
were selected Sponsored by JVC Company of America. 41 Slater Drive. Elmwood Park, NJ 07407, manufacturers of
AudioNisual hardware and software.

Enter No. 9 on Reader Service Card
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REFERENCE DIGITAL PROCESSOR

PRIDE IN THE DETAILS . . .

Mark Levinson® components have earned a reputation
for their rugged reliability, uncompromising fit and finish
and, above all, superior sonics. We at Madrigal Audio
Laboratories are understandably proud of this reputation.

The presence of "high technology" in our society has, for
some, come to mean the absence of craftsmanship. Mass-
produced look-alikes are everywhere, even in the realm of
so-called high -end audio. The quality that you see and hear
in a Mark Levinson component is not the result of automated
mass production-rather, it is the result of pains:aking atten-
tion to the details of design, and of pride in the art o:7
craftsmanship.

Mark Levinson components are handcrafted in limited
quantities and to exacting specifications. All who participate
in their production share the feeling of pride that comes
from knowing that they contribute to a product that
defines quality.

It is with great pride, then, that we intro-
duce the Mark Levinson Nu 30 Reference
Digital Processor. Five years of exhaustive
research into digital audio yielded a
processor worth waiting for, deserving of
the Levinson marque.

The NQ 30 is a true reference: it neither
adds to nor subtracts from the music. It
brings to your home the accuracy as well
as the essence of the performance. Finally,
the promise of digital audio is fulfilled.

The NQ 30 is proof that state-of-the-art digital and analog
technology can coexist with craftsmanship. The subject
here, however, ultimately is music, and the heart of
music is in the listening. To fully appreciate the quality
of the N1230, we recommend that you visit your
Mark Levinson dealer for a full audition.

mar-Hir
Levinson

Mark Levinson® products are designed and manufactured by
MADRIGAL AUDIO LABORATORIES P.O. Box 781, Middletown, CT 06457 FAX (203) 346-1540



AUDIOCLINIC
JOSEPH GIOVANELLI

Power Dissipation and Output
Q. My amplifier is rated to deliver

330 watts per channel continuously
into an 8 -ohm load. This seems
strange to me. There are eight output
transistors in my amplifier-four per
channel. I checked their ratings in a
semiconductor guide. Each transistor
is rated at a maximum dissipation of
150 watts, and four times 150 is 600
watts. As I see it, that should be the
output per channel, not the 330 watts
shown in the instruction manual for my
amplifier.-Name withheld

A. I can see how you arrived at your
conclusions. You will notice that your
transistors are shown as having a pow-
er dissipation of 150 watts each. Power
dissipation refers to the maximum
amount of power that can be wasted
within each transistor in the form of
heat. Notice that I said "within" a tran-
sistor. When rating power amplifiers,
we are interested in the amount of
power delivered from the transistors to
the load, not the amount wasted within
them as heat. And even when your
amplifier is delivering its 330 watts per
channel, the transistors are probably
not dissipating 150 watts apiece-not
if the designer left any safety margin to
protect those transistors against burn-
ing out. In fact, dissipation probably
remains under 150 watts per transistor
even when the amp is feeding 4 -ohm
loads, which draw more current and
therefore heat the transistors more.

Connecting Video and
Stereo Systems

Q. / have a television set and a VCR
and I would like to know how to con-
nect these devices to my stereo system.
-Jim Haberlin, Nutley, N.J.

A. Not knowing details about your
equipment, I can only provide a gener-
al answer-which should serve in most
cases.

Most VCRs and many TVs have au-
dio line outputs, which can be fed to
any high-level input (such as AUX, tun-
er, or tape) on your stereo system.
Some TVs have two sets of outputs,
one designed to feed a home enter-
tainment system and the other de-
signed to feed a VCR. The difference is
that the audio output to the VCR is
usually at a constant level, while the
level from the other audio output can
be controlled by the TV's remote. If

your stereo system has a remote con-
trol, you might prefer the "VCR" con-
nections; otherwise, you'd probably
prefer the controlled outlets. The audio
output from your television should
automatically match the video on the
screen, whether you're watching an in-
coming program or playing a tape or
videodisc.

If your TV does not have stereo line
outputs, you can use the outputs from
your VCR. When you watch a tape,
these outputs will automatically feed
the audio from that tape, but when
you're watching an incoming program,
you'll have to be sure the VCR is on
and tuned to the same channel to feed
appropriate sound to your stereo sys-
tem. When you're watching one show
while taping another, you'll just have to
listen through the speakers on the TV.
A VCR can be hooked into your stereo
system's tape loop, just like an audio
cassette deck. You will then be able to
use it to record the FM stereo audio
from TV/FM simulcasts along with the
picture, if such simulcasts are still be-
ing done in your area. If the VCR is a
Hi-Fi model, this type of hookup
will also let you use it as an audio
recorder.

If you're feeding audio from your TV,
check your TV set's instruction manual
for further details. You may have to
select some option from an on -screen
menu, and you'll probably have to
switch the TV's own speakers off or
turn them down when listening to TV
sound through your stereo.

More About Noisy Volume Controls
This is just a quick note about your

reply to a question in the January 1992
issue about a noisy volume control. I

have found that problem is, as often as
not, caused by an electrolytic capaci-
tor (used to block d.c.) becoming
leaky. The symptoms can be very simi-
lar, with the small d.c. component be-
ing modulated by the control rotation,
causing noise. I recommend checking
for d.c. around the control pot before
replacing it.-William Kindel, San Cle-
mente, Cal. A

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1633 Broadway, New York, N.Y. 10019. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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NlanticTECHNOLOGY
PATTERN 200

HOME 'THEATRE SYSTEM
Turn any Stereo Television into
Dolby Pro Logic Home
Theatre.

The Pattern 200 is a 6
channe1,120watt system with
two 8" subs and four satellite
speakers with two center
channel speakers.
The Dolby Pro Logic decoder
is included with the Multi-
function Remote Control.

Regular Price $1299
Gth AE's Price
Now*896
Save $ 403

SPEAKER STANDS
$99per pair



A warning to those with toupees, small

vulnerable house pets, and a fear of flying:

Maxell has taken high bias tapes to an even

higher level of performance.

Compared to other tapes, XLII-S has a
higher density of magnetic particles.

The tape is

XLII-S. The power

behind it is Black

Magnetite-a
unique magnetic

material recently

harnessed by Maxell engineers.

With 13% greater power than the

magnetic coating on all other high bias

tapes, Black Magnetite helps XLII-S

deliver higher maximum output levels and

wider dynamic range.

HIGH BIAS
During manufacture, conventional

Black Magnetite's tiny magnetic par- tapes run through a magnetic field where

tides are not only more powerful than con-

ventional gamma ferric oxide particles,

they're smaller and

more uniform in shape.

This enables us to

pack more particles

more densely onto the

surface of the tape.

Many tapes'
magnetic

particles go an
in a snar'.

many of the magnetic particles adhere any -

old -which -way. Like flies on flypaper.

Mardi

onentaticn
technology iets

the portieres
straight

But at Maxell,

we employ a complex

process called "multi -

orientation" to set

the particles straight.

The result is a



BLACK MAGNETITE
smoother magnetic coating, which pro-

duces less AC bias noise.

Unwanted noise is further reduced by

our patented dual -surface base film. One

side of the film is super -smooth for closer

tape -to -head contact. The other is rough,

deliberately so, for a stable ride through

your transport mechanism with the least

possible friction and tape jitter.

These innovations, however, are no

more remarkable than the cassette shell

that houses them.

More rigid and weightier than standard

cassettes, the XLII-S

high resonance -

damping cassette has

been precision en-

gineered to reduce
XL/FS vibration -damping cassette

shell has five support points for
increased rigidity and durability.

modulation noise. By making the window

smaller, for instance, we were able to build

in more anti -resonant material and five

support points instead of three.

All of which helps XLII-S maintain

phase accuracy as well as an extremely

low noise threshold.

You can feel a difference in XLII-S just

by picking up the cassette. Of course, it's

nothing compared to what you'll feel the

moment you press 'play'.

TAKE YOUR MUSIC
TO THE MAX.

Enter No. 11 on Reader Service Card



WHAT'S NEW

Stillwater Woofers
The Kicker Solo-Baric

woofers are designed to
perform as well in small but
simple boxes as
conventional woofers do in
compact but complex
isobaric enclosures. To do
this, they have double the
moving mass and beefed-
up magnets and
suspension compared to
equivalent drivers.
According to the makers,
the resulting woofers work
well in enclosures that are
only half the volume of
conventional sealed -box
systems and can be 30%

Linear Power
Preamp/Equalizer

The PA-IIR preamp/
equalizer is designed to be
built inconspicuously
into car dashboards
and consoles.
Its controls and
indicator lights
(including a
clipping -level
indicator)
can be
mounted
indiv-
idually,
in any
desired
arrangement.
The separate electronics
module incorporates a
preamp stage with up to
32 dB of gain, a patchback
fader, and a four -band
equalizer with bands at

smaller than isobaric
systems of equivalent
performance. Prices: S8,
8 -inch, $169; S10, 10 -inch,
$249;'S12, 12 -inch, $299.
For literature, circle No. 100

Coustic
Car D/A Converter

A small but growing
number of car CD and DAT
players have digital
outputs, and the Coustic
DA -55 outboard D/A
converter can
accommodate three. It
automatically selects
whichever of its inputs (two
coaxial and one optical) is
receiving a signal; a preset
priority scheme comes into
play if two or more signal
lines are active. The D/A
circuit, designed in

45 Hz, 180 Hz, 5 kHz, and
16 kHz. Impedances are
100 kilohms in and
150 ohms out, and S/N is
105 dB. Price: $500.
For literature, circle No. 101

conjunction with Kinergetics
Research, uses separate
one -bit decoders for each
channel. The converted
signal is then fed through
Class -A analog circuits to a
balanced output. Price:
$499.

For literature, circle No. 102

NAD Power Amplifier
The 2400THX is the first

amplifier in production to
achieve certification for
home THX theater systems.
To accomplish this, NAD
had to meet Lucasfilm's
stringent specifications for
low electrical and
acoustical noise, low
distortion and phase shift,
and stability under all load
conditions. Rated power
output is 100 watts rms per
channel into 8 ohms, with
no more than 0.03% THD,
from 20 Hz to 20 kHz, and
peak current output of
50 amperes. A rear -panel
switch can be used to
optimize performance for
2- or 4 -ohm loads. Bridged
to mono, the amplifier is
said to deliver 300 watts
into 8 ohms. Dynamic
headroom is 5.7 dB, and
the 2400THX can produce
up to 370 watts on
transients lasting 0.25 S or
longer. The Adaptive Soft
Clipping circuit prevents
clipping from becoming
audible during any
anticipated use. Signals
through the "Normal" inputs
are filtered to eliminate low -
frequency noises such as
LP warp, but signals
through the "THX" inputs

are unfiltered, allowing a
bandwidth of 3 Hz to 100
kHz. Price: $599.
For literature, circle No. 103

12 AUDIO/AUGUST 1992



Hint: The answer is
on everyone's lips.
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AUDIO ETC
EDWARD TATNALL CANBY

ON THE OTHER HANDS

We are about to plunge into an-
other era of "multi -media" au-
dio for the consumer, a multi-

plicity of new products or systems that
reminds me strongly of the early "hi-fi"
era, the war of the three speeds -33,
45, 78-the battle between LP and 45
(it resolved itself-everybody made
both kinds, for as long as the demand
continued) and-can you remem-
ber?-the great war of the tape car-
tridges. You think the little Compact
Cassette was the only contender? Far
from it. We had a choice between 4 -
track cartridges, 8 -track cartridges,
cassettes and more, all aiming at the
same and quite legitimate goal, to
"automate" the clumsy reel-to-reel au-
dio tape for consumer use.

Not only was there a bewildering
choice of equipment for these sys-
tems, mostly incompatible type for
type, but there were other issues for us
to face-the ability to record on the
tape as well as play, for instance. Each
version had its own answer to that one,
which in the end was a lot more impor-
tant than some manufacturers realized.
And then there was the simple matter
of size and playing speed. In that un-
memorable welter of "availabilities,"
the big 8 -track, with its single roll of
quarter -inch tape, looped so that as

tape wound on the outside it was
pulled out of the inside, was the most
extraordinary. It was a perpetual won-
der to find that this worked at all. Have
you ever tried to unravel a ball of string
by pulling out the inside end?

Nobody is very good at guessing the
winners in these big contests, least o'
all the manufacturers and designers.
The public, as usual, swims in a sea of
publicity almost impossible to pene-
trate. And yet, the public, in the end,
still speaks and is heard.

I've always thought that the Philips
people grossly underestimated the po-
tential of their little Compact Cassette
in its earliest mono format. The system
was indeed strictly on the low-fi side to
begin with, and quite honestly so. But
there were built-in values in that sys-
tem that began to impress the public
as soon as the first cassettes were on
the market. The biggest value, o'
course, was unparalleled small size,
flexibility, convenience, a 50-50 ability
either to play prerecorded material or
to make recordings, a two -direction
fast wind, and the turnover two-way
recording system of reel-to-reel tape.
In comparison, the other cartridge
tapes were clumsy monstrosities.

What sustained the cassette victory
was the engineering-the advanced

tape technology-recording at the un-
heard-of speed of 1 7/8 ips on an incred-
ibly tiny and thin ribbon, the ingenious
reel -less hubs that allowed the two rolls
inside to graze each other throughout
and thus save space with no compro-
mise in the winding, the neatly de-
signed windows that allowed a quick
middle view of the two rolls as they
turned, and, of course, the mechanical
ingenuity that somehow kept the tiny
tapes from mistracking, snarling,
breaking-all the old and unpleasant
attributes of home reel-to-reel recorder
operation.

But most of all, I think the cassette
survived because the specifications
Philips set up ahead of time were ultra -
careful and were rigidly enforced.
Thanks to them, the system survives to
this day, with only minor modifications
to the original conception, and has al-
lowed enormous advances in perfor-
mance over the many intervening years.

Even stereo was no block for the
cassette. Two tracks became four-on
that tiny tape-but cleverly rearranged
from the interleaved tracks of the reel-
to-reel four -track system so that each
stereo signal occupied one-half of the
tape; thus a mono tape was played by
both stereo heads, compatibly. At the
beginning, that was vital, though it's no
longer important.

Most of us still can be astonished at
the recording of four separate tracks
on the little cassette tape, with a re-
markably low level of crosstalk be-
tween them, and that almost entirely
between the pairs of mixable stereo
channels. How often do you hear any
echoes of "side B" as you play "side
A"? Rarely.

Out of the confusion of that long first
period of multiple systems, the cas-
sette and the LP emerged as standard.
Further improvements, for years, went
into these already established areas,
and one might say that peace and har-
mony reigned. Competition in playing/
recording settled down within familiar
parameters, and progress progressed
very nicely.

You can see where I'm aiming. To-
day. again-a wild and bewildering
flood of new systems for consumer
use, to record sound, to bring record-
ed sound to the home, car, and maybe
the bathtub and the flower garden. It's
the digital age, and putting a mere four
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What, good is the convertible, leather interior,

cruise control, turbo 200 horse -power, CD player,

quad -speakers, the exceptionally attractive passenger,

open highway. unreal sunset or balmy evening,

if you haventgot the right music?

Music to take you where nothing else will.
Enter No. 22 on Reader Service Card

Pat Metheny
Secret Story
At 19, he was -playing with
1e0ends. By 24, he- was being
called one. Nclw the Granuny
\vs;t1,1 \ 1 I ming. master
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The 8 -track, with its one
roll of quarter -inch tape,
was extraordinary, like
unravelling a ball of string
by pulling the inside end.

tracks on a little ribbon of tape is noth-
ing. Now, in digital, you can lay down
literally dozens of discrete recordings
between and around the existing four
tracks, leaving them intact and still
playable. (Similarly for Dolby digital
movie sound, placed somehow around
the film sprocket holes-see Bert
Whyte's account in "Behind the
Scenes" in the February issue.)

So once again we have a whole
group of new systems for home -type or
consumer audio recording, as usual
not compatible with each other though
variably compatible with existing
equipment. The presence of video,
around the edges of these systems, of
visual information as well as audio, is a
serious complication-if and when put
into actual practice. The interactive
movement adds still another area of
immense possibility-and immense
confusion as well. How do we go about
getting a grasp on all these fascinating
new media?

I can tell you one thing. We will have
to move away from that good old
American tradition, bipolar thinking. Ei-
ther-or. Yes or no. This or that. A two-
dimensional confrontation, and winner
takes all even when the score is almost
50-50. It is an admirably decisive way
of thinking, whether in politics, sports,
or Oscar winning, and in a way it is
unique to us in the United States. Other
parts of the world think differently-
they are multi -polar. Most of the other
democracies have multiple political
parties, and progress is by coalition
and compromise. We prefer a much
quicker resolution and so almost al-
ways still stick to the two-party system,
as well as we can. So it is in most areas
of our life, including audio.

Yet as anyone can see, the multi-
polar approach is eating its way into
our thinking everywhere, perforce.
True, we haven't yet gotten to fielding

three football teams on one field to
fight it out, but in plenty of other re-
spects we are shifting to a multi -polar
stance as the only possible way to
think in a world of utter complexity. So
look at the new audio, and act like the
multi -pole a.c. motor or alternator! I

can suggest a pole or two to get things
started.

Count 'em, three radical new record-
ing systems, digital, to add to the al-
ready ancient CD. One, DAT, is on the
market and defining its place; the oth-
ers, DCC and MD, lavishly described,
are about to be available. There are
also assorted peripheral systems
semi -attached to those we already
know, such as the extended CD family
of discs.

One pair of poles to consider is the
little matter of read and write, as the
computer people put it. Record and
playback. Either a system is able to
record or it isn't. A bit of Hamlet in that.
To be or not to be? Simple and utterly
bipolar. But also quite wrong. In anoth-
er past epic battle of systems, the vid-
eo cartridge, a third pole was involvec
that determined the billion -buck out-
come of that particular war-the ability
to copy. Sony's original videocassette
system beat many others simply be-
cause it so obviously offered home
copying of video as a primary feature,
even if this was carefully clothed in
fancy language. I remember the press
demos. Unwisely, I thought that Sony's
was the least enterprising among a va-
riety of systems from an engineering
viewpoint. Maybe Sony blundered into
a bigger success than it had counted
on-no matter. The public got the mes-
sage: Video at home, by choice, prere-
corded, but also home copied. The
third pole. Too many audio designers
overlooked it, to their enormous cost,
including the CBS EVR system (Elec-
tronic Video Recording), which was
strictly play -only. (As I see it, the sub-
sequent Beta versus VHS rivalry was
largely a bipolar fight between relative-
ly similar systems.)

It was then that the first big flap over
copyright material, taped or filmed,
erupted with violence, effecting huge
lawsuits and protracted argument-all
thanks to this third pole. As anybody
knows it was victory for Sony and for
video copying. The principle also ap-
plied to the audio cassette, but this

area came to a boil only when the DAT
cassette appeared, offering literal
clones of copyrighted material indistin-
guishable from master tapes. Dyna-
mite! This problem is now ingeniously
compromised via .the one -copy -only
DAT system, and peace is restored. If
you want the ultimate in cassette, you
buy DAT, at a price.

On the other hand, a new consider-
ation. The other new systems, soon to
appear, make high -quality home -
based copies like the older cassette,
but these are not commercially (or ille-
gally) usable clones. Instead, via re-
markable compression or simplifica-
tion they reduce the digital content of
the signal by an astonishing amount
and offer a great saving in space. To
put it crudely, if a sound isn't there or is
unlikely to be heard, it isn't recorded.
This unlikely compression of audio
sense, taking advantage both of the
ear's characteristics and that of the
signal, particularly music, seems to
work. Most accounts so far say listen-
ers can't tell the difference. If so, for
many of us this is an important factor.
An improvement, definitely, over the
regular analog cassette, and yet not a
clone. Good, safe ground, unlikely to
stir up any new tempests.

Ah, but some of us, as is well known,
will have only the best. That means,
among the new systems, DAT. It is
already widely used by professionals.
But the demanding audiophile isn't go-
ing to leave it to them, no matter the
cost! Maybe one perfect clone is
enough? I'd say so.

So gather up the poles, by the doz-
en, be careful about bipolar opposites
that may not tell a fraction of the whole
story, and have fun. A
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Red Hot Chili Peppers:
Blood Sugar Sex Magik
(Warner Bros.) 11127
Melissa Etheridge:
Never Enough
(Island) 25435
INXS: Live Baby Live
(Atlantic) 52528
Gerald Levert : Private
Line (East West) 63366
Horowitz At Home
(DG) 25211
Bon Jovi: New Jersey
(Mercury) 00516
Dave Grusin: The
Gershwin Connection
(GRP) 10620
Boyz II Men:
Cooleyhighharmony
(Motown) 10930
Depeche Mode: Violator
(Sire) 73408
The Doors/Sdtrk.
(Elektra) 54289
Kathy Mattea:
Time Passes By
(Mercury) 44575
Skid Row: Slave To The
Grind (Atlantic) 54433
Pet Shop Boys:
Discography -
The Complete Singles
Collection (EMI) 05605
Eagles:
Greatest Hits 1971-1975
(Asylum ) 23481

George Strait:
Ten Strait Hits
(MCA) 25425
ZZ Top: Recycler
(Warner Bros.) 73969
Van Haien
(Warner Bros.) 14620
The Steve Miller Band:
Greatest Hits 1974-1978
(Capitol ) 33199
Heart: Rock The House
"Live"! (Capitol) 05603
The Very Best Of The
Righteous Brothers:
Unchained Melody
(Verve) 44658
Jesus Jones: Doubt
(SBK) 44654
Pogues: Essential
(Island) 15459
Traffic: The Low Spark
Of High Heeled Boys
(Island) 25169
Bobby McFerrin
Chick Corea: Play
(Blue Note) 05634

Tears For Fears:
Tears Roll Down
(The Hits 1982-1992)
(Fontana) 80162
Spinal Tap: Break Like
The Wind (MCA) 54301
Color Me Badd: C.M.B.
(Giant) 25479

Heartbreakers: Into The
Great Wide Open
(MCA) 35409
They Might Be Giants:
Apollo 18
(Elektra) 54283
P.M. Dawn:
Of The Heart, Of The
Soul & Of The Cross
(Gee Street/Island) 15156
Lou Reed: Magic 8 Loss
(Warner Bros /Sire) 15470
Squeeze: Singles 45's &
Under (A&M) 35208
Slaughter: Stick It Live
(Chrysalis) 20666
David Sanborn:
Another Hand
(Elektra) 54527
Anthrax:
Attack Of The Killer B's
(Megaforce/Island) 25154
Supertramp:
Breakfast In America
(A&M) 25246
Dire Straits:
On Every Street
(Warner Bros.) 74151
Marky Mark And The
Funky Bunch:
Music For The People
(Interscope) 53860
Kenny Rogers: 20 Great
Years (Reprise) 25449
Best Of Miles Davis -
The Capitol/ Blue Note
Years (Blue Note) 11000
Fu-Schnickens: F.U.-
Don't Take It Personal
(Jive) 10484
Linda Ronstadt:
Mas Canciones
(Elektra) 50090
Van Halen:
For Unlawful, Carnal
Knowledge
(Warner Bros.) 10016
Frank Sinatra: Sinatra
Reprise/The Very Good
Years (Reprise) 80304
Marcus Roberts: As
Serenity Approaches
(Novus) 05654
Snead O'Connor:
I Do Not Want What I
Haven't Got
(Chrysalis) 33512

Bryan Adams: Waking
Up The Neighbours
(A&M) 35175
Prince & The N.P.G.:
Diamonds And Pearls
(WB/Paisley Park) 63372
Travis Tritt: It's All
About To Change
(Warner Bros.) 64147
Horowitz: Horowitz The
Poet (DG) 25258
Extreme: Pornograffitti
(A&M) 43557
Marc Cohn
(Atlantic) 82983
Southside Johnny &
The Asbury Jukes:
Better Days
(Impact) 61604
The Best Of Dolly
Parton (RCA) 51583
New Edition:
Greatest Hits, Vol. 1
(MCA) 83623
Peter Murphy: Holy
Smoke (RCA) 64612
Pixies: Tromp Le
Monde (Elektra) 80319

r

Enya: Shepherd Moons
(Reprise) 53190
The Judds:
Greatest Hits, Vol. 2
(RCA) 74054
Rod Stewart:
Downtown Train
(Warner Bros.) 10708
The Beach Boys: Pet
Sounds (Capitol) 00513
Styx: Paradise Theatre
(A&M) 25243
Judy Garland: The Best
Of The Decca Years,
Vol. 1 (MCA) 10497
Vanessa Williams:
The Comfort Zone
(Wing/Mercury) 25066
Amy Grant: Heart In
Motion (A&M) 25182
Hank Williams, Jr.:
Maverick
(Curb/Capricorn ) 05647
Paula Abdul:
Spellbound
(V rgm) 73320
N.Y. Rock & Soul Revue
(Gant) 63189
Kiss: Double Platinum
(Casablanca) 25149

R.E.M.: Out Of Time
(Warner Bros.) 24762
Fourplay
(Warner Bros.) 10723
The Best Of Stevie
Nicks: Tlmespace
(Modern) 10940
Williams: By Request...
(Philips) 25360
Bell Biv DeVoe: WBBD-
Boot City! -The Remix
Auburn (MCA) 54360
The Best Of
The Double Brothers
(Warner Bros.) 43738
Boogie Down
Productions: Sex And
Violence (Jive) 10053
The Mambo Kings/
Sdtrk. (Elektra) 80250
Little Texas: First Time
For Everything
(Warner Bros.) 10009
Lyle Lovett:
Joshua Judges Ruth
(MCA) 10508
John McLaughlin Trio:
Oue Alegria
(Verve) 10527
Emmyiou Harris & The
Nash Ramblers At The
Ryman (Reprise) 25475

The Commitments,
Vol. 2 (MCA) 54313
Natalie Cole:
Unforgettable
(Elektra) 83452
Best Of The Grateful
Dead: Skeletons From
The Closet
(Warner Bros.) 83892
The Cure: Mixed Up
(Elektra) 74190
Cathy Dennis: Move To
This (Polydor) 25100
Stevie Wonder: Jungle
Fever/Soundtrack
(Motown) 54197
Tanya Tucker:
What Do I Do With Me
(Liberty) 25536
Steely Dan: Gold
(MCA) 74339
U2: Rattle And Hum
(Island) 00596
Eagles: Greatest Hits,
Vol. 2 (Asylum) 63318
The Police: Every
Breath You Take-The
Singles (A&M ) 73924
Best Of Dire Straits:
Money For Nothing
(Warner Bros. ) 00713
Mark Chesnutt:
Longnecks & Short
Stories (MCA) 20505

also
available

on
cassettes!

Reba McEntire:
For My Broken Heart
(MCA) 73624
Chieftains: The Bells Of
Dublin (RCA) 10943
Michelle Shocked:
Arkansas Traveler
(Mercury) 10521
The Church: Priest =
Aura (Arista) 63618
Yellowjackets: Live
Wires (GRP) 74600
David Byrne: Uh-Oh
(Warner Bros ) 73214
The Yngwie Malmsteen
Collection
(Polydor) 25460
MSG (Impact) 05649
Trisha Yearwood
(MCA) 64033
The Who:
Who's Better, Who's
Best (MCA) 00790
Patti Austin: Carry On
(GRP) 10520
Rush: Roll The Bones
(Atlantic) 73723
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Start with 4 COMPACT DISCS NOW
nay only shipping 8 handling with meninership

Buy just 1 smash hit in one year's time

Then get 3 CDs of your choice, FREE"

Enjoy 8 CDs for the price of one

Nothing more to buy...EVER!

Yanni: Dare To Dream
Private) 93703

Michael Crawford
Performs Andrew
Lloyd Webber
(Atlantic) 74128
The Best Of
Ray Charles
(Atlantic) 23823
The Sugarcubes:
Stick Around For Joy
(Elektra) 05648
The Very Best Of Thin
Lizzy: Dedication
(Mercury) 34826
Jimi Hendrix
Experience:
Live At Winterland
(Rykodisc) 63650
Gerald Albright:
Live At Birdland West
(Atlantic) 14096
CeCe Peniston: Finally
(A&M) 53858
Alan Jackson:
Here In The Real World
(Arista) 53833

ctrooksGarth - wine'TheRpt° ,, 25535
Capitoi)

D.J. Jazzy Jeff &
The Fresh Prince:
Homebase (Jive) 21073
John Mellencamp:
Falling From Grace/
Sdtrk. (Mercury) 05612

sMG. please accept my membership in the BMG Compact Disc Club and send my
COMPACT 5 first four CDs (check box below for cassettes) as I have indicated here under
0111111.44 the terms of this offer. I need buy just one more CD at regular Club prices during theWIN% next year - after which I can choose 3 more CDs FREE! That's 8 CDs for the price of

one ... with nothing more to buy, ever! (Shipping and handling charges are added.)
RUSH ME THESE 4 CDs NOW

(Indicate by number):

k.d. lang: Ingenue
Warner Bros /Sire) 44370
The Best Of
Twisted Sister: Big Hits
And Nasty Cuts
(Atlantic) 42900
Little Village
(Reprise) 05636
EMF: Schubert Dip
(EMI) 05604
Live: Mental Jewelry
(Radioactive/MCA) 05651
Jodeci: Forever My
Lady (MCA) 90177
Sting: The Soul Cages
(A&M) 25218
Juice/Sdtrk.
(Soul/MCA) 05633
Al Di Meola Project:
Kiss My Axe
(Tomato) 05641
Jody Watley: Affairs Of
The Heart (MCA) 53144
Elvis Presley: Sings
Leiber And Stoller
(RCA) 44359

John Mellencamp:
Whenever We Wanted
(Mercury) 74582
Allman Bros. Band:
A Decade Of Hits 1969-
1979 (Polydor) 35031
Soundgarden:
Badmotorfinger
(A&M) 05637
Richie Sambora:
Stranger In This Town
(Mercury) 64685
Neil Diamond:
12 Greatest Hits
(MCA) 84050
Tom Petty: Full Moon
Fever (MCA) 33911
Paul Simon: The
Rhythm Of The Saints
(Warner Bros.) 10455
Michael Feinstein:
Sings The Jule Styne
Songbook
(Nonesuch) 70282
Jane's Addiction:
Ritual de lo Habitual
(Warner Bros.) 10020
Bill & Ted's Bogus
Journey/Sdtrk.
(Interscope) 43812
A Tribe Called Quest:
The Low End Theory
(Jive) 24809
David Bowie:
Changesbowie
(Rykodisc) 43693
Ratt: Ratt & Roll 8191
(Atlantic) 60098
Erasure: Chorus
(Reprise/Sire) 92228
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Fleetwood Mac:
Greatest Hits
(Warner Bros.) 00796
Oleta Adams: Circle Of
One (Fontana) 25028
Seal
(Warner Bros.) 61992

Tori Amos:
Little Earthquakes
(Atlantic) 50382
Motley Crue:
Decade Of Decadence
(Elektra) 40298
Whitney Houston:
I'm Your Baby Tonight
(Arista) 10663
k.d. lang And The
Reclines: Absolute
Torch And Twang
(Sire) 60257
Until The End Of The
World/Sdtrk.
(Warner Bros.) 15420
Wilson Phillips
(SBK) 00726
R.E.M.: Eponymous
(I.R.S./MCA) 00701
Metallica: ...And Justice
For All (Elektra) 00478
The Bonnie Raitt
Collection
(Warner Bros.) 00569
Moody Blues: Greatest
Hits (Threshold) 34284
Chris !seek:
Heart Shaped World
(Reprise) 73735
Eric Clapton:
Journeyman
(Warner Bros.) 53940
Slaughter: Stick It To
Ya (Chrysalis) 42308
Thelma & Louise/Sdtrk.
(MCA) 11146

With
Nothing More
to Buy Ever!

START SAVING NOW - MAIL THIS POSTPAID CARD TODAY!

En Vogue: Funky Divas
(East West) 61717
Best Of Robert Palmer:
Addictions
(Island) 10819
Madonna: The
Immaculate Collection
(Sire) 54164
Faith No More: The Real
Thing (Reprise) 63719
Aaron Tippin: Read
Between The Lines
(RCA) 05650
Curtis Stigers
(Arista) 02038
The Harper Brothers:
You Can Hide
Inside The Music
(Verve) 25020
Paul Simon:
Negotiations And Love
Songs 1971-86
(Warner Bros.) 20461
Charlatans U.K.:
Between 10th & 11th
(RCA) 44622
Buddy Holly: From The
Original Master Tapes
(MCA) 20069
Marvin Gaye:
15 Greatest Hits
(Motown) 535341
Enya: Watermark
(Reprise) 432491

Kim Pensyl: 3 Day
Weekend (GRP) 35476
Garth Brooks: No
Fences (Capitol) 73266
Jon Bon Jovi: Blaze Of
Glory (Mercury) 44490
Heart: Dreamboat Annie
(Capitoll 64175
Roy Rogers: Tribute
(RCA) 73608
Bulgarian State Radio &
TV Choir: Le Mystere
Des Voix Bulgares, 3
(Fontana) 15512

INSTANT
50% OFF
BONUS DISCOUNTS

FOR MEMBERS WHO
CHOOSE CDs!

You earn INSTANT
50% OFF BONUS

DISCOUNTS every
time you buy a CD at
regular Club prices.

In a nutshell ... buy 1,
take another at half

price. With other
clubs, you must first
buy 6 or more at full
price and become a
"Preferred Member"

before you earn
savings like this!

I am most interested in the music category checked here- but I am always free to choose from any (check gog onY):

1 0 LIGHT SOUNDS 2 0 COUNTRY 3 0 HARD ROCK 4 0 POP/SOFT ROCK
Bette Midler Reba McEntire U2 Bonnie Raitt
Frank Sinatra Hank Williams. Jr. Dire Straits Paula Abdul

5 0 CLASSICAL131 6 0 JAll 7 El HEAVY METAL
Luciano Pavarotti Dave Grusin Motley Criie
Vladimir Horowitz Yellowjackets Skid Row

0 Mr.
0 Mrs
0 Ms. First Name Initial Last Name (PLEASE PRINT)

Address Apt.

City

Telephone, please (

Area code

Signature

State Zip

We reserve the right to request additional information or reject any application. Limited
to new members, continental USA only. One membership per family. Local taxes, if any.
will be added. ,Cassette members will be serviced by the BMG Music Service: "Mem-
bers who choose CLASSICAL as their listening interest will be serviced by the BMG
Classical Music Service. Current Music Service members are not eligible.

Dog and Horn are trademarks of General Electric Photocopies of this coupon
spr r Company, U.S.A. BMG logo TM BMG Music are acceptable.

E I PREFER CASSETTESt(2)

(You may choose
cassettes with the same
10 -day, no -obligation
privilege. Full member-
ship details will follow.)

BHDEX AS,

Richard Marx: Rush
Street (Capitol) 15574
Keith Sweat: I'll Give
All My Love To You
(Elektra) 51603
Ringo Starr And
His All Starr Band
(Rykodisc) 83667
Eric Clapton:
461 Ocean Blvd.
(Polydor) 25093
Fascinatin' Rhythm:
Capitol Sings George
Gershwin
(Capitol) 63734
Aretha Franklin: What
You See Is What You
Sweat (Arista) 72220
Hi -Five (Jive) 10542
Tone-Loc:
Cool Hand Loc
(Delicious Vinyl) 20039
Patsy Cline: 12 Greatest
Hits (MCA) 53849
Billy Idol: Vital Idol
(Chrysalis) 54038
Glenn Miller:
Chattanooga Choo
Choo-The #1 Hits
(Bluebird) 11052
Kentucky Headhunters:
Electric Barnyard
(Mercury) 25138

Bird/Original
Recordings Of Charlie
Parker (Verve) 01044
Tony! Toni! Tone!: The
Revival (Polydor) 00565
John Pizzarelll: All 01
Me (Novus) 81236

START WfTH 4 COMPACT DISCS NOW! Yes,
start with any 4 compact discs shown here! You
need buy just 1 more hit at regular Club prices
($14.98 and up), and take up to one full year to do
it Then choose 3 more CDs Free. That's 8 CDs
for the price of 1 with nothing more to buy...eyer!
(Shipping and handling charges are added.)

HOW THE CLUB OPERATES. You select from
hundreds of exciting CDs described in the Club's
magazine, which is mailed to you approximately
every three weeks (19 times a year). Each issue
highlights a Featured Selection in your preferred
music category, plus alternate selections. If you'd
like the Featured Selection, do nothing. It will be
sent to you automatically. If you'd prefer an alter-
nate selection, or none at all, just return the card
enclosed with each issue of your magazine by
the date specified on the card. You will have at
least 10 days to decide or you may return your
Featured Selection at our expense. After you've
completed your membership agreement, you
may cancel at any time simply by writing to us.
Or remain a member and take advantage of
instant 50% -off bonus discounts!

FREE 10 -DAY TRIAL Listen to your 4 introductory
selections for a full 10 days. If not satisfied, return
them with no further obligation. You send no Irtuley
now, so complete the postpaid card and mail it today.

FOR CASSETTES. (Check box on order card.)
Take any 4 cassettes under the same terms as
above. You need buy just 1 more cassette at
regular club prices ($8.98 and up) in one year.
Then choose 3 more cassettes FREE.
If application is missing, please write to: BMG Music
Services, P.O. Box 91001, Indianapolis, IN 46291
'A shipping and handing charge is added.

C0822 BMG Compact Disc Club, 6550E. 30th St, Indianapolis. IN 46219-
1194. TRADEMARKS USED IN THIS ADV'T ARE THE PROPERTY OF
VARIOUS TRADEMARK OWNERS.

©1992 BMG Direct Marketing, Inc.
tNot available on mssette

Carreras, Domingo,
Pavarotti: 3 Tenors
(London) 35078
Rosette: Joyride
(EMI) 10473
Ian McCulloch:
Mysterio
(Reprise/Sire) 54452
Deee-Lite: World Clique
(Elektra) 52050
AC/DC: The Razors
Edge (ATCO) 33379
The Cars: Greatest Hits
(Elektra) 53702
Spinal Tap/Sdtrk.
(Polydor) 34691
Joe Jackson: Look
Sharp! (A&M) 25192
Bebe & Cece Winans:
Different Lifestyles
(Capitol) 15528
Donna Summer: On The
Radio-Gt. Hits Vol.' & II
(Casablanca) 24715
Alice Cooper:
The Alice Cooper Show
(Warner Bros.) 11103
Primus: Sailing The
Seas Of Cheese
(Interscope) 64171



BEHIND THE SCENES
BERT WHYTE

EVERY LITTLE BIT HELPS
In the June issue, I described some
of the testing and evaluation of Digi-
tal Compact Cassette (DCC) tapes,

particularly in respect to the Precision
Adaptive Sub -band Coding (PASC)
system for data compression. At issue
was whether the action of PASC is au-
dible. Exhaustive tests at Decca Re-
cords in London seemed to indicate
that PASC encoding had reached such
a high degree of refinement and tech-
nical sophistication that it could not
reliably be detected in NB compari-
sons of master tape versus PASC-en-
coded/decoded DCC tapes.

As a result of these tests, there was
quite a bit of speculation that DCC (a
recording format) is better than CD (a
playback -only format), based on the
wider dynamic range of 18 -bit DCC
tapes. Some of this speculation proba-
bly arose because the parameters for
CD technology and replication are all
cast in concrete and invariable, as dic-
tated by the Sony/Philips Red Book.
This may foster the impression that CD
sound quality cannot be improved be-
yond the optimum levels achieved by
adherence to the Red Book standards.
Although we are certainly not going to
see 24 -bit digital recordings with a
sampling rate of 125 kHz, as fanta-
sized by some audiophiles, there have
been improvements in CD sound quali-
ty. The earliest CD players had brick -
wall, 90 -dB anti-aliasing filters which
certainly degraded sound quality,
causing high -frequency spuriae that
grated on perceptive ears. The contin-
ually evolving D/A converter technol-
ogy-multi-bit, MASH, one -bit, bit -
stream, and other variants-has ex-
punged most of the offensive sounds.
In fact, D/A converter technology has
outpaced that of the typical A/D con-
verters used in professional digital re-
corders. Studies have revealed that
these recorders' ND converters help.
create digital distortions and artifacts.

Recognizing this, manufacturers
have been working to develop a new
breed of ND converter to address digi-
tal signal distortions. Most of these ND
converters are stereo units, accepting
two signals from the mike preamps,
and their circuitry provides 128 -times
oversampling and dither applications
at various levels. Several new ND con-
verters, such as one from Sony and the
Wadia 4000, afford 20 -bit resolution.

O

Some converters will be offered as an
eight -input module on a single chassis
and then be used in multiples accord-
ing to the number of tracks employed
in the digital recorder.

In addition to new ND converters,
recording engineers are placing in-
creased emphasis on high -quality mi-
crophone preamps and improved on -
location and in-house monitoring facili-
ties. With all these new devices in their
armamentarium, I asked three highly
respected recording engineers to de-
scribe their current digital mastering
techniques.

Tom Jung is justly famous for the
superb, ultra -clean pop/jazz digital re-
cordings he engineers for his dmp la-
bel. Tom has been making digital re-
cordings since 1978 and is known as a
tireless experimenter and innovator in
his quest for sonic realism. Currently,
he feeds various mikes (types and pat-
terns are chosen for particular record-
ing applications) into high -quality mike
preamps. He often feeds his main ste-
reo mikes into FM Acoustics' Class -
Amp M-1 mike preamp. The output of
the ClassAmp M-1 and the outputs of
the "sweetener" mike preamps are fed
into four Wadia 4000 ND converters.
The digital output of the converters is
fed into the eight input channels of a

Yamaha DMR-8 mixer/digital recorder.
This 20 -bit linear digital recorder has
stationary thin-film heads and allows
40 -channel redundancy recording on
metal tape. It provides 22 minutes of
recording, but slave -unit serial record-
ers switch on at 211/2 minutes, taking
over from the main unit. When the
slave unit reaches 211/2 minutes, it

automatically switches back to the
main recorder, so Tom can continue to
record as long as he wants! The Ya-
maha DMR-8 allows him to mix in the
digital domain. Since the Yamaha met-
al -tape cassette is not configured for
CD mastering, the recorder's digital
AES/EBU and SPDIF outputs are fed
into a professional R-DAT recorder,
and this tape is used for CD mastering.
Tom also makes extensive use of Peter
D'Antonio's RPG Diffusor and Abffusor
acoustical panel treatments in his ses-
sion monitoring and, whenever possi-
ble, in recording venues. This cutting -
edge -of -the -art digital recording tech-
nique is expensive, but Tom's pristine -
clean recordings speak eloquently for
his dedication to high-fidelity sound.

Tony Faulkner is one of Britain's pre-
eminent recording engineers' for clas-
sical music, and the countless record-
ings he has made for many labels are
distinguished by the sheer musicality
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Why This Ad
Is Making The Other

Loudspeaker Company
Nervous.

\ think the Ensemble II speaker system by Henry Klass
is better than the BOSE AM -5 Series It And because

Cambridge SoundWorks sells direct...it's half the price.

Audio Hall of Fame member, Henry Kloss
All Cambridge SoundWorks products are designed by
our co-founder and chairman, Henry Kloss, who aeated
the dominant speakers of the '50s (AR), '60s (1.11-1)
and '70s (Advent). Our high performance, high -value
speakers and systems are all manufactured in our
factory in Newton, Massachusetts.

Ensemble II performance for half the Bose price.
Ensemble® 11 is the latest version of the subwoofer-
sateffite speakersAudio magazine said "may be the best
value in the world." Unlike the Bose® system, it uses
two-way satellite speakers and acoustic suspension
subwoofers (with 35% more cone area). It can sound
identical to our original Ensemble system.

Audio experts on call 365 days a year.
Our helpful, knowledgeable audio experts (not clerks)
are on duty for advice, hook-up information or orders,
8AM-midnight, every day, including holidays. They
don't know the meaning of the phrase "hard
A customer wrote "The quality of your product is
matched by your attitude towards your customers:'

We eliminated the expensive "middle -men."
All Cambridge SoundWzirits components and systems
are sold factory -direct to the public, eliminating huge
distribution expenses. Don't be fooled by our reasonable
prices-our products are yet)/ well made, with premium
quality components throughout. With our 30 -day
satisfaction guarantee, you can't lose.

FREE ratalog-Pioneer, Philips, Denon and more.
Our full -color catalog is loaded with systems and com-
ponents from top name brands, including our own.
Our systems deliver a lot of performance for the money,
especially our Dolby Surround systems, which we feel
are the best values in the country. For your free catalog,
call 1-800-AKA-H1F1, 24 hours a day.

CAMBRIDGE SOUNDWORKS
A new kind of audio company, with factory -direct savings.

154 California St. ,Suitel0 4 Au G ,Newton, MA 02158 1-800-AKA-H1F1 (800-252-4434)

Fax: 617-332-5936 In Canada: 1-800-525-4434 Switchboard: 617-332-5936
01991 Canto* Sotridlibtks 0 Ensentie is a registered dadernark of Cambtidtir SoundWanz.
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of his soundscapes. Tony is always
interested in new recording technology
as long as it appears to advance the
art, but basically he takes a purist ap-
proach, which is to say that he firmly
believes in minimal miking for most
classical recordings. Over the years he
has employed Blumlein and other ste-
reo pair techniques. He generally likes
the warmth and musicality of tube mi-
crophones and favors near -coincident
pairs of Neumann M49c and M50c
mikes as well as the AKG C24 stereo
mike, all modified for low noise. Tony
does much of his recording on an
open -reel, 20 -bit Mitsubishi PDX-8620
digital recorder. Also aware of the
problems with conventional A/D con-
verters, he has upgraded to Meridian's
607 and has already mastered five al-
bums with the Wadia 4000.

Tony is quite enthusiastic about his
newest digital recording technique,
which utilizes CD -R. He feeds his mike
preamp into his A/D converter, then
outputs the digital signal into a Merid-

uses pre -grooved
dye -polymer discs. The disc is edited
on a Sonic Solutions digital worksta-
tion, then rerecorded on CD -R to cre-
ate the digital master. Tony has found
two CD mastering plants in England
that accept the CD -R discs and use
them directly to the CD glass master.
He asserts that CD -R is presently the
most transparent digital recording for-
mat, with the lowest error rate, and that
it provides digital masters of excep-
tional clarity and cleanness. Not the
least of CD -R's attractions for classical
recordings (which are usually done on
location in various halls) are its very
light weight and easy portability. These
are major pluses, compared to the big
Mitsubishi PDX-8620 open -reel record-
er or the Sony 1630 U-matic. Tony
reckons he has now mastered more
than 20 albums using CD -R.

John Eargle, colleague and Audio
contributor, is responsible for most of
thb remarkable digital recordings on
Delos and is well known for his books
on recording engineering and micro-
phones. Over the years he has devel-
oped a recording philosophy based on
his technical expertise and his insights
as a trained musician. John's record-
ings are a distillation of his understand-
ing and application of microphones,
acoustics, and the characteristics of

Find out how good we are: experts on call 8AM-midnight (ET) every day 1-800-AKA-HIFI
Enter No. 4 on Reader Service Card
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Engineers say that using
20 -bit A/D converters gives
extra headroom and ensures
that all 16 bits of the CD
are exercised to the LSB.

the instruments in the symphony or-
chestra. The musical balances he
achieves between the various orches-
tral choirs, and his placement of the
orchestra in accordance with the
acoustical characteristics of the re-
cording hall, are major contributors
to the stunning sonic realism of his
recordings.

John favors a modified near -coinci-
dent ORTF pair of cardioid mikes as
his main pickup, flanked by omni
mikes, with minimal use of stereo -pair
sweetener mikes. He has been experi-
menting with A/D converters and cur-
rently is using the Wadia 4000. John
feeds the output from his mike
preamps to a specially modified
Soundcraft 200B mixer. The mixer's
two output channels feed into a Wadia
4000, and its digital output is recorded
on a professional Fostex R-DAT re-
corder. This tape is later transferred to
a Sony 1630, and subsequent editing
is done on a Sony 3000 to make a CD
mastering tape.

Other recording engineers have rec-
ognized the A/D converter problems
and have been experimenting with
new units. Jack Renner of Telarc has
been using a proprietary A/D converter
as well as the Wadia 4000. John New-
ton, who has made many recordings
for Philips, EMI, and other labels, has
been using Apogee Electronics A/D
converters and the Wadia 4000. Of
course, Sony Classical uses Sony's
own 20 -bit A/D converter, and Decca
Records and other companies are us-
ing various new A/D converters, in-
cluding 20 -bit models. In all of this, you
will note the trend to 20 -bit A/D con-
verters. A logical question is: Why use
20 -bit converters, since the CD stan-
dard is a 16 -bit system? The engineers
say it gives them extra headroom and
ensures that all 16 bits are "exercised"
down to the least significant bit (LSB).

At my deadline for this column, Sony
announced a new technique, called
Super Bit Mapping (SBM), for transfer-
ring 20 -bit masters to a 16 -bit CD to
yield sound quality beyond 16 -bit reso-
lution. SBM uses noise -shaping to shift
quantization noise away from the fre-
quencies the ear is most aware of.
Sony's white paper states:

In order to shape the noise in this
manner, the actual error at each point

must be tracked. This requires that the
signal be quantized with more bits than
will actually be used. For example, while
CD -quality audio is quantized at 16 bits,
SBM requires a higher number, such as
20 bits. Each sample then consists of
the most -significant 16 bits, with the
quantization error consisting of the least -
significant 4 bits. Once the quantization
error (noise) is identified, it can be
shaped by a noise -shaping filter and fed
back into the original signal, thus pro-
ducing the desired noise soectrum.
Note that the total noise power remains
unchanged; only the spectrum is differ-
ent.

An added benefit of SBM is a signifi-
cant reduction in transient harmonic
distortion, and there is much more to
this Sony technology that will be re-
vealed in due course. In the meantime,
16 -bit transfers from the new 20 -bit A/D
converters will likely be improved by
SBM and give us further enhanced CD
sound.

(Editor's Note: At a press conference
at the recent Consumer Electronics
Show in Chicago, I heard A/B demon-
strations of CDs made the standard
way and a second set of discs made
with SBM. Two recordings were used,
ones with which I fortunately was famil-
iar: Dave Brubeck's "Take Five" and
Bob Dylan's "Just Like a Woman." It
took me a little while to tune into the
difference, which at first sounded like it
was merely some sort of equalization.
Some, but not all, of the intrusive old,
analog tape noise was reduced, but
more importantly the size of the musi-
cal illusion behind that "gray wall' of
tape noise increased and became
more three-dimensional. Further, the
size of each instrument in Brubeck's
group was reduced, and its place in
that newly enlarged space was clari-
fied. With the Dylan, his voice was
much less harsh and sibilant, but yet
more "voice -like" and realistic. This is
a premium -quality sound from the CD
medium, and I must confess I had
thought CD's sonics were not to be
improved upon. These SMB CDs are to
be initially released on Sony Music's
Legacy Series, and the best thing I can
say about them is that I will search
them out and pay the extra dollars to
have them, for they are that much bet-
ter. -E.P.)
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CURRENTS
JOHN EARGLE

TURNING BACK THE PAGES

HARRY F. OLSON
hen I was learning the profes-
sional recording business at
RCA Records during the '60s,

Harry F. Olson was still a commanding
presence at the RCA Sarnoff Research
Center in Princeton, N.J. Most of us
referred to that organization simply as
RCA Labs, but in a more familiar way
we considered it first and foremost to
be "Harry's lab."

Olson's career was unlike any other
in audio. It was all spent with RCA, and
much of his landmark work was done
so many years ago that later refer-
ences often overlook it. It is said that
the original Acoustic Research patent
on the acoustic suspension loud-
speaker was invalidated by a refer-

ence from one of his books. I know
firsthand of an Olson -devised play-
back -only noise -reduction system that
is conceptually the father of some of
today's digital techniques for cleaning
up old recordings.

Most of the applied research work of
Olson and his group was product -ori-
ented and provided the basis for what
the various manufacturing divisions of
RCA produced. Other studies of his
are in internal company reports, and
these may never see the light of day.
Fortunately for us, Olson the teacher
and explicator maintained a busy writ-
ing schedule. He produced a number
of books.that are as sought after today
as when they were first published.

His major work, Acoustical Engineer-
ing, was originally published in 1957
by the D. Van Nostrand Company. I am
not sure when (or why) the book went
out of print, but for the last couple of
decades it has been virtually impossi-
ble to find. (I'm an avid collector of
books on audio, but it has only been in
the last two years that I received a
copy of Acoustical Engineering, cour-
tesy of two good friends in the indus-
try.) Happily, the book is now available
through Professional Audio Journals,
Inc. (P.O. Box 31718, Philadelphia, Pa.
19147; $53.95 including shipping and
handling) in a hardbound format with a
rugged binding worthy of its 718
pages. Jesse Klapholz is the man re-
sponsible for this, and he deserves our
compliments for a job well done.

Before I get into a description of
Acoustical Engineering, I would like to
explain why I think it may be important
for many readers of Audio to have a
copy. Principally, Olson covers his
subject matter on several levels at the
same time, emphasizing the underly-
ing physics along with clear, functional
diagrams that are models of their kind.

As an example, consider Olson's de-
scription of a capacitor microphone.
First, there is a description of the de-
vice, complete with pertinent physical
equations governing its performance.
For many readers, this description can
stand alone, conveying as it does the
basic operation. The figures accompa-
nying the description include a de-
tailed sectional view of the micro-
phone, an equivalent mechanical cir-
cuit keyed to the elements shown in
the sectional view, the pertinent electri-

cal circuit, and a graph of frequency
response that shows the mike's typical
behavior. Olson certainly knew the val-
ue of concise but detailed graphics.

Thus, in a single to -the -point exposi-
tion, Olson satisfies all readers. The
engineer walks away with a view of
how the microphone is designed (com-
plete with differential equations), and
the non -mathematical novice gains an
intuitive view of how the microphone
works. The same approach is used in
Olson's description of complete sys-
tems, such as loudspeakers, record-
ers, reproducing systems, and mea-
surement setups.

The book begins with a short mathe-
matical discussion of how sound is
propagated, which leads directly to a
detailed discussion of basic radiating
systems. Included are point sources,
line and circular .sources, acoustic
lenses, tapered arrays, and the like.
The fundamentals are thus set down
for how loudspeakers and micro-
phones should be "shaped" if they are
to do their respective jobs well. If you 
have ever wondered how and why the
B & W 801 loudspeaker took on its
bevelled midrange enclosure shape,
you'll find the answer in Olson (page
23). This particular geometry ensures
very smooth on -axis frequency re-
sponse. If you read this section, you
will find out why certain other shapes
are generally avoided. It is safe to say
that most of today's loudspeaker baffle
geometry is a direct outgrowth of 01 -
son's pioneering work in this area.

Mechanical vibrating systems are
then discussed in their role as founda-
tions of all acoustical devices. Follow-
ing this is an explanation of dynamic
analogies. This is the discipline Olson
uses to set up the equivalent acousti-
cal and mechanical circuits which he
uses throughout his writing. Next is a
lengthy chapter devoted to acoustical
elements-horns, various slits, tubes,
and juxtaposed media-and how they
influence sound travelling through
them. By this point, Olson has provid-
ed the foundation for the understand-
ing of practical real -world devices.

We then move on to a favorite sub-
ject, the direct radiator (cone) loud-
speaker. Here we immediately get into
discussions of particular designs in
which we can see the effects of
changes in parameters on output, dis-
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In case you missed
our preamp/tuner reviews,

here's a few highlites.

PRODUCT REVIEWS

"High quality... extremely low distortion and

noise... FM frequency
response among th best Ie

have ever seen."

- Leonard Feldman, Audio, Dec., 1990.

"Carver demonstrates brilliant technological inno-

vations... ACCD tuning delivers FM signals with

stunning effect."
- David Doll, syndicated audio writer, 1991.

"Qualifies as the control center of any music sys-

tem... impressively compact... a full array of Carver

innovatio-
Julian Hirsch, Stereo Review, Nov.,

1990.

Why separate components and not a
receiver? How about cleaner FM reception,
more power, and far superior sound.

Why Carver separates? How about
Sonic Holography®,
ACCD tuning, and in
our flagship CT -17,

Dolby Pro Logic and the ability to play two
different music sources in two different
rooms, simultaneously. Whew! That's enough.

You'll have to hear the rest for your-
self. Check out our full
range of separates at your
Carver dealer.

reprints available on request
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Olson covered his subject
on many levels, stressing
the underlying physics and
providing diagrams that
are models of their kind.

tortion, and directivity. Even the most
casual Audio reader will find items of
interest here.

The next major section is devoted to
horn loudspeakers, which are given
the same depth and detail as cone
devices. Though only a few of you may
have horn loudspeakers in your
homes, they are a mainstay in movie
theaters and in speech and music rein-
forcement.

Perhaps Olson's crowning achieve-
ment in acoustical engineering was his
work in microphones. Although not
commonly encountered today, his ba-
sic ribbon microphone provided the
broadcast and recording industries
with their fundamental tool during the
1930s and 1940s. The subsequent
popularity of capacitor and low-cost
dynamic microphones put the ribbon
designs in the background, but this in
no way diminishes Olson's overall con-
tribution. His work in higher order di-
rectional microphones is fundamental.
The chapter on microphones covers all
designs, including a few exotic items
such as the electronic and "hot wire"
mikes.

A chapter discussing various other
transducers, including phonograph
cutter heads and pickups, telephones,
magnetic recorders, and basic noise -
cancelling systems is next. Following
chapters deal with such diverse sub-
jects as measurements, architectural
acoustics, psychoacoustics, and com-
plete sound reproducing systems. Of
special importance here is Olson's fun-
damental work in relating psycho -
acoustics to the parameters of play-
back systems. The author's listening
tests regarding noise, distortion, and
bandwidth in home music systems
were probably the first of their kind and
established consumer expectations in
his day.

Acoustical Engineering's final chap-
ters cover general information sys-
tems, underwater sound, and ultrason-
ics; as such, they may be of relatively
little interest to the typical Audio read-
er. For engineers and physicists, I

must state that the book expresses
units. basically in the cgs (centimeter -
gram -second) system and not in the
SI, or metric, system we use today.
Conversions are simple enough to
make, so this should not be a problem.
Happy reading!

1992 NordicTrack. Inc A CM1. Compar) Sulu) lei r. a registered trademark 01 Soloilex. In, All rights reserved.'
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Contrary to
popular opinion, you can

please everyone.

PRODUCT REVIEWS

"Deliciously liquid... breathtaking dynamic

range... superb bass
handling." - Steven Baird,

- The Sensible Sound,
Fall/Winter, 1991.

"Astonishingly musical...upperbass rich and

potent... highs sweet sounding and clear."

- Inner Ear Report, Fall/Winter, 1991.

"An excellent example of digital audio done right."

- Daniel Kumin,
High Performance

Review, Summer, 1991.

"Everything
expected from a top-quality CD play-

er... superb low-level
linearity.. full complement

of features." - Julian Hirsch

- Stereo Review, April, 1991.

A hard bunch, those critics. So pardon our
delight at such universal acclaim for our CD
players. It's true, Carver's classic tube tech-
nology and the latest
wonders of single
bit D/A conversion

make for "astonishingly musical" CD
sounds. But please, hear them for yourself.
Take your favorite disc to your Carver

dealer today. And audi-
tion the full line of
Carver CD players.
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ROADSIGNS
IVAN BERGER

SWEETER TWEETER
Look, Ma! No Crossover

Jensen's new Advent car speaker
line features that rarity, a new driver
design, Inductive Coupling Technol-
ogy (ICT). Invented by Goodmans of
England, the ICT is a true coaxial de-
sign requiring no crossover network
and having no wired connections to
the tweeter. The tweeter element, a
light aluminum dome whose voice -coil
is one shorted turn of wire, picks up
high -frequency energy by induction
from the woofer's voice -coil. This in-
duced current reacts with the field
of the woofer magnet to drive the
dome. A bullet -shaped phase plug,
in front of the dome, balances the
radiation impedance of the dome
with that of the woofer's voice -coil
former surrounding it to smooth fre-
quency response; a horn -like wave
guide surrounding the assembly
smooths acoustical coupling to the
air and helps control directivity.

With the tweeter at the base of the
woofer, sharing the same acoustic

plane and central axis, the ICT sys-
tem should have about the same sta-
ble, coherent imaging as a true point-

source speaker, slightly better than a
coax in this regard. An ICT speaker
can also be physically shallower than
a coax, allowing easier installation in
many tight spots, such as behind a
car's original speaker grilles. Advent
says that the design is likely to be
more reliable and easier to build con-
sistently than conventional designs,
and that ICTs weigh less than

coaxial speakers of equivalent
performance.

An ICT's efficiency will be less
than that of an equivalent coax,

due to the wider voice -coil gap
and to increased woofer Q. But Ad-

vent says its ICT speakers are more
efficient than most of the speakers
supplied as part of factory -installed
sound systems. That may not be as
true in Europe, however; Goodmans
now supplies ICT speakers to some
car makers over there.

0

SPARKOMATIC

it I

Free Thought
Good performance costs money,

but good ergonomics need not raise
a product's price. Take, for example,
Sparkomatic's $110 Model SR339 car
stereo, which appears to have
excellent human engineering. Some
panel designations could be a bit
clearer, but the layout is a gem. The
six station buttons, instead of being
laid out in one long string (which
makes middle buttons very hard to
identify by touch), are grouped in two
rows of three, where your finger can
instantly find any of them. The other
buttons are also laid out in a 2 x 3
matrix. The volume and manual tuning
controls are big knobs old-fashioned
but ergonomic as all get -out. The one
tape control (fast forward/eject) is
right by the tape slot, and the display
is reasonably big.

There are limits, of course, to what
$110 will buy. The tape section has
fewer features than the tuner (no
Dolby NR, for instance), and
performance specs are, as you'd
expect for this price, modest rather
than spectacular. But at least those
specs are fully disclosed; for
example, while low -end car stereos
often carry nominal power ratings
based on an unstated THD level of
10%, Sparkomatic not only specifies
that distortion level for its nominal 10 -
watt power output but also gives a
power rating at a more tolerable 1%
THD (8 watts, total).

Improving a low -end unit's
performance usually costs money.
But, as the SR339 demonstrates,
improving its ergonomics usually
takes just a bit more thought at the
design stage.

Woofer Wonders
Car woofer systems with bandpass

and isobaric enclosures are both
gaining fast in popularity. Bandpass
systems cut off woofer upper frequen-
cy output acoustically, effectively
sharpening the low-pass crossover
slope and making woofer distortion
products less audible. And because
you hear fewer mid -frequencies from
a bandpass woofer, you're less likely
to notice that the bass is coming from
a separate place. The virtue of isobar-
ic systems is their compactness, a
major asset in a car. Polk's C4 sub -
woofer uses both techniques-and it
impressed me with its low, clean
bass.

Blaupunkt, meanwhile, has come
out with a new use for dual voice -
coils, which they call Electronic Bass
Injection (EBi). One of the woofer's
two voice -coils is wired to the speak-
er's crossover. The other voice -coil
can be driven separately by a second
amp and active crossover, adding
additional energy in the deep bass. If
the second amp is hooked in before
your front/rear fader or to both fader
outputs, you'll also get constant bass
regardless of the fader's setting.
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ARC ---I I T E C T U R AL MONITO Z SERIES

THE FINEST IN -WALL SPEAKERS

Deriving music from in -wall speakers has been a virtually impossibility. They certainly are convenient. But
no matter haw much you spend, you always seem to end up with mediocre sound... until now!

Architectural Monitor Series (AMS) in -wall speakers redefine the state-of-the-art. Advanced design concepts
that specifically address the wall's acoustic shortcomings results in performance that is nothing short of
amazing... at Iasi, in -wall speakers that sound like music!

PARADIGM speakers offer a level of performance that is unmatched at the price. In national dealer surveys,
conducted by a leading trade publication, PARADIGM ranks #1 in price/value!

PARADIGM'S product excellence is widely recognized with numerous rave reviews, Sound&Vision's Critic's
Choice Awards and Audio/Video International's HiFi Grand Prix Award.

Specifically, AMS products have received multiple Sound&Vision Critic's Choice Awards and a Best Buy
Award from Consumer's Digest!



AMS speaker development included a complete study of
the wall's unique acoustic properties along with the sonic
contribution of each individual component in the speaker.
The interaction of all of these elements is very complex -
there is never a single magic solution to good speaker de-
sign. However, when the best possible combination is de-
termined the whole can exceed the sum of the parts and
provide truly "magical" results. Although this method of
R&D is very time consuming, it pays off in speakers capable
of extraordinary musical performance.

BETTER BY DESIGN
 One-piece diecast aluminum chassis - a vast improve-

ment over plastic - minimizes mechanical vibration,
ringing and flexing. They also provide a heat sink for
the drive units for increased power handling.

 Full -perimeter diecast aluminum mounting brackets
ensure strong, rigid installation in the wall to minimize
wall vibration and flexing.

 PARADIGM designed and built bass/mid-frequency
drive units have smooth colouration-free response and
low distortion. Mineral -filled polypropylene cones
have very high stiffness -to -mass ratio and excellent in-
ternal damping. Synthetic butyl suspensions are specif-
ically designed to eliminate "edge -hole" distortion - a type of distortion that
occurs when the suspension begins to resonate in an uncontrolled manner.
Voice -coils are longer than the magnetic field in which they operate, re -
suiting in linear response regardless of cone excursion. Advanced adhesive
technology ensures long-term reliability under conditions of extreme stress.

 The AMS-200 high -frequency drive unit uses a treated -textile dome radi-
ating element which has extremely low mass and very high internal damp-
ing. The dome shape and size promotes maximum dispersion for balanced
musical performance throughout the listening room. An oversized magnet
assembly, along with a precision wound voice -coil and ferro-fluid cooling,
ensures superb dynamic response and long service life.

 The AMS-300 utilizes the spectacular Q25TM pure -aluminum -dome high -
frequency drive unit from the PARADIGM Monitor Series. This highly praised
design has all of the benefits of treated -textile plus even lower levels of
dome break-up distortion and higher power handling. The result is out-
standing clarity throughout the entire listening room.

 Precision quasi -Butterworth dividing networks are time- and frequency -
aligned to provide seamless coherent performance.

The AMS-200 is a supremely musical in -wall speaker that simply outperforms all
others, except, of course, the AMS-300... here is an in -wall speaker that must be
heard to be believed. The AMS-300 is a revelation in music... it sets an entirely new
performance standard for in -wall speakers!

BEST BUY!
PARADIGM'S design principles are based on the vast body of speaker research
conducted by the world-renowned National Research Council of Canada. Ex-
tensive in-house R&D facilities allow PARADIGM engineers to evaluate many gen-
erations of prototypes before a design is put into production. The goal of this
enormous commitment to R&D is to offer a performance/price ratio second to
none. AMS speakers offer incredible performance and yet actually cost less than
many other designs - they are clearly the Best Buy!

USE THEM ALMOST ANYWHERE
AMS speakers can be used in a wide variety of applications. The main chassis is
made from non-magnetic aluminum that will not warp or crack. Polypropylene
cones and textile or metal domes are unaffected by age or changes in tem-
perature or humidity. They can be used inside virtually anywhere, and because
they are water-resistant (not waterproof) AMS speakers can be used outside in
weather -protected areas. Outside operation does, however, require a tem-
perature of at least 10°C/50°F (no harm occurs below this, but the speaker will
not sound correct - see owners manual).
AMS speakers take no floor space and are very easy to install. They are at-
tractively finished in ceiling white to compliment most rooms. They can also be
painted to match specific decors.

GUARANTEED PERFORMANCE
PARADIGM guarantees the performance of AMS speakers for a full 5 years from
the original date of purchase. Within this period PARADIGM will correct any de-
fect in materials or workmanship that causes deviation from original per-
formance (see owners manual).

The precision
one-piece diecast
chassis and
full -perimeter
diecast mounting
bracket provide a
vastly superior
in -wall installation.

This highly
engineered
mounting system
dramatically
improves musical
performance.

SPEC

DESIGN

 CROSSOVER

DRIVER
COMPLEMENT

 PERFORMANCE
Low Frequency Extension
Frequency Response
On Axis (0°)
Off Axis (30°)
Sensitivity-Room/Anechoic
Suitable Amplifier
Power Range
Maximum Input Powert
Nominal/Minimum
Impedance

 PHYSICAL
Minimum Mounting Depth
Minimum Internal
Volume Required
Height
Width
Depth
Weight
Finish

DESIGN

MATERIAL

APPLICATION

SHIPPING WEIGHT

AMS speakers are precision engineered for the unique
acoustic enviornment of the wall.

Installation is easy. For existing nulls simply use the
full -perimeter diecast bracket. For new construction
adjustable "L" brackets are included to allow for
pre -installation of the diecast bracket.

F IC A TIONS
AMS-200 AMS-300

2 -driver, 2 -way
acoustic suspension

2nd order electro/acoustic
at 2.0kHz

One 25mm (1")
treated -textile -dome
high -frequency driver

One 165mm (6-1/2")
mineral -filled polypropylene
bass/midrange driver
55Hz (DIN)

±2.5dB from 70Hz-20kHz
±3dB from 70Hz-13kHz
88dB/85dB

15-100 watts
80 wattst

8ohms/6ohms

7.4cm/2.9in

12Iitres/.4cuf
31cm/12in
20cm/8in
9cm/3-3/sin
5.5kg/12Ibs per pair
Ceiling White Epoxy
Powder Coat. Paintable.

2 -driver, 2 -way
acoustic suspension

2nd order electro/acoustic
at 1.5kHz

One 25mm (1") Q25/300
pure -aluminum -dome
high -frequency driver

One 210mm (8")
mineral -filled polypropylene
bass/midrange driver
45Hz (DIN)

±2dB from 60Hz-20kHz
±2dB from 60Hz-20kHz
89dB/86dB

15-150 watts
100 wattst

8ohms/4ohms

8.3cm/3.25in

201itres/.67cuf
33(.412-7/sin
2243A/8-3/sin
9cm/3-3/sin
6.4kg/14Ibs per pair
Ceiling White Epoxy
Powder Coat. Paintable.

AMS-200 KIT AMS-300 KIT

Full perimeter flange
designed for maximum
strength and rigidity.
High-pressure diecast
aluminum.
Retrofit into existing walls or
new construction with "L"
brackets (included).
1.8kgs/4Ibs per pair

Full perimeter flange
designed for maximum
strength and rigidity.
High-pressure diecast
aluminum.
Retrofit into existing walls or
new construction with "L"
brackets (included).
2kgs/4.41bs per pair

 DIN 45500. Listening rooms reinforce bass. Thus, in most listening rooms, this reasonably indicates
the audible (approximately -3dB) low frequency performance that can be achieved.

t Maximum Input Power indicated is with typical program source, providing the amplifier is clipping no
more than 10% of the time.
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Dashboard designers are
beginning to acknowledge
how often drivers reach for
their volume, memory, and
seek tuning controls.

Re: Search (et al.)
From 1992 on, the factory -installed

stereo systems on the Ford Taurus
and Mercury Sable have extra
volume, seek, and memory buttons,
placed where the driver can reach
them without taking a hand off the
wheel. That wasn't done just from
logic, whim, or personal experience,
but from market research. Surveying
1,200 owners of competitive cars (of
whom about half responded), Ford
found that these three controls and
on/off (which is less necessary to use
on the road) are the ones most often
used in highway listening.
Specifically, volume controls are used
86% of the time, memory buttons 80%
of the time, and seek tuning 32% of
the time. Scan tuning is used in only
21% of all listening sessions, the bass
control is used 30% more than the
treble control (13% versus 10% of the
time), the balance control another
10%, and the fader tied with manual
tuning at a dead -last 8%.

Other consumer preferences also
emerged from Ford's study.
Confirming the importance of memory
buttons, 78% of those surveyed said
they wanted the ability to

automatically load station frequencies
into preset memories (and 68% said
they wanted six memory buttons
versus only 18% for five-almost no
one wanted any fewer). But despite
its low rank in usage studies, 74% of
respondents wanted scan-more
people would use it if they had it, I

guess. Memory (or preset) scan was
ranked only about half as highly,
(40%); I wonder why it's far more
common than regular scan, these
days. Scan's cassette equivalent,
music search, was wanted by 69% of
those polled.

Half of all respondents wanted anti-
theft coding, even though it doesn't
do much good. (As long as coded
radios aren't clearly and
unequivocally marked, thieves can
still sell them.) Half of those surveyed
also wanted automatic volume
control, to compensate for road noise.

Half of all listeners want Dolby B
noise reduction, as opposed to 39%
who want Dolby C NR and an equal
number who want DNR. (Dolby S NR
was too new to have been worth
including in the.survey.) Only 32%
showed any interest in Type II tape
equalization. Only 22% wanted
multiple FM bands, while 37% wanted
AM stereo. Nonetheless, more
manufacturers seem to include the
former than the latter, probably due to
costs.

Nearly a third of those surveyed
disliked the sound quality of their
systems, while only 10% complained
about their radio reception.
Ergonomics accounted for more than
half the grievances, with complaints
about small graphics (2%), small

displays (4%), small controls (16%),
and the location of the radio (25%).
Modern dashboards leave little room
to change radio location (though Ford
has moved it above the heater in
some of their vehicles), but car
designers can at least put basic
controls where the driver can reach
them easily-as on the current Sable
and Taurus.

Courtesy Call
Car stereo's popularity in Britain

may be catching up with its popularity
in the U.S. One sign of this comes
from the Polite Society, of Newcastle -
Under -Lyme, which ranks loud car
stereo systems Number 3 on its Top
10 list of bad-mannered nuisances.
(Littering is Number 1.)

Updated Drive -Ins
Drive-in movies in America may

have been disappearing for decades,
but Britain just got its first. Located in
Hackney, the theater broadcasts the
movie soundtracks in FM stereo, so
viewers (and perhaps close
neighbors) can pick them up on car
radios or portables.
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©1992 Lexus, A Division Of Toyota Motor Sales, U.S.A., Inc. Lexus reminds you to wear seat belts and obey all speed laws. For more information, call 800-8724398 (800-USA-LEXUS). *Maximum power.

1, o hear the hum of the Lexus SC 400's Four Cam, 32 -

valve engine is definitely a pleasure. But you have to

admit, there will probably be times when you'll want to

hum along with something a bit more musical.

Enter the optional Lexus/Nakamichi Premium Sound

System with twelve -CD auto -changer, perhaps one of the finest

audio units ever to be installed inside an automobile.

Dare we say, even a living room.

A total of seven speakers occupy the cabin: two tweeters,

four extended -range speakers, and a ten -inch subwoofer. Each

one placed in a distinct location to enhance sound imaging.

Turn up the volume and the first image that comes to mind

is front row seats, thanks to 280 watts* that, at your

discretion, can send a musical note to a place

about four inches beneath the sternum. But

power is nothing without finesse. That's why

r

active high- and low-pass crossovers feed
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specific frequencies that match the optimized operating range of every

speaker. Equalization circuits (we'll spare you the details) are also

used to tailor sound reproduction to the interior design of the car.

In English,

this means phenomenal sound quality. "The finest system you can buy

in a new car" is how Car Stereo Review translated it (Motor Trend mag-

azine, on the other hand, took a more direct approach by simply

naming the entire car 1992 Import Car of the Year).

Of course, if you ever decide to turn off

the stereo, you can always listen to how well
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tune.
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Early in the 1970s, long before I joined my present employer, Hughes
Aircraft Corp., I ran a consulting and production firm concerned
primarily With acoustics and speaker design. While I was designing

speakers as best I could, I recognized certain shortcomings in them and, for
that matter, in all stereo systems that I had heard over the years. Stereo
systems, no matter how well designed or expensive, presented a two-
dimensional image without any real depth. Even worse, sounds were almost
always confined to the space between the speakers. If speakers were
placed, say, 8 feet apart, then the apparent stage was 8 feet wide and no

ARNOLD I. KLAYMAN

/

(

SURROUND SOUND WITH ONLY TWO SPEAKERS
wider. Another shortcoming of stereo systems at that time, I felt, was
related to a well-known characteristic of human hearing-the so-called pre-
cedence effect. So long as I positioned my chair exactly midway between
the speaker and at a sufficient distance in front of them, the monophonic
portion of any stereo program-that portion involving a vocalist or a fea-
tured soloist-remained fixed or centered between the two speakers. How-
ever, if I moved closer to one speaker or the other, those sounds that
should have remained centered drifted along with me. I began to wonder
whether there was some way to correct these flaws.

When I went to work for Hughes in
1986, I was asked to work on a project
involving stereo systems for commer-
cial aircraft, the kind you listen to with
headphones when flying in an airliner.
As anyone who has had that listening
experience (or, for that matter, anyone
who listens to portable radios or cas-
sette players through headphones)
can confirm, no matter how good the
quality of the headphones, sounds still
seem to be coming from inside your

Arnold I. Klayman is a senior scientist
at Hughes Aircraft Company in Rancho
Santa Margarita, Cal.

head instead of from up front, where
the aircraft's motion picture or TV
screen is located. My colleagues and I
were assigned to come up with a sys-
tem that would get the sound out of the
listener's head and, if possible, ex-
pand the stereo image to a more real-
istic dimension. So, I began reading a
varie..y of scientific papers spanning
more than 50 years of acoustic and
psychoacoustic research. (A bibliogra-
phy of the papers and books that I

used is found at the end of this article.)
After a great deal of experimenta-

tion, I came up with a system that
seemed to solve these problems. I filed

for my first patent for the system on
November 12, 1986, and it (Patent
Number 4,748,669) was granted on
May 31, 1988. As issued, the patent,
assigned to Hughes Aircraft Co., con-
tained no fewer than 159 granted
claims. Additional patents, involving
further improvements to the system,
have also been granted. Audio readers
may gain a better insight into the sys-
tem that was subsequently called SRS
(Sound Retrieval System) if I quote a
few paragraphs from the section of the
patent headed "Background of the In-
vention."

The disclosed invention generally re-
lates to an enhancement system for ste-
reo sound reproduction systems, and is
particularly directed to a stereo en-
hancement system which broadens the
stereo sound image, provides for an in-
creased stereo listening area, and pro-
vides for perspective correction for the
use of speakers or headphones . .

. . . Another consideration in stereo re-
production is the fact that sound trans-
ducers (typically speakers or head-
phones) are located at predetermined
Icoations, and therefore provide sounds
emanating from such predetermined lo-
cations. However, in a live performance
the perceived sound may emanate from
many directions as a result of the acous-
tics of the structure where the perfor-
mance takes place. The human ears
and brain cooperate to determine direc-
tion on the basis of different phenome:
na, including relative phase shift for low -
frequency sounds, relative intensity for
sounds in the voice range, and relative
time arrival for sounds having fast rise
times and high -frequency components.

As a result of the predetermined loca-
tions of speakers or headphones, a lis-
tener receives erroneous cues as to the
directions from which the reproduced
sounds are emanating. For example, for
speakers located in front of the listener,
sounds that should be heard from the
side are heard from the front and there-
fore are not readily perceived as being
sounds emanating from the sides. For
headphones or side -mounted speakers,
sounds that should emanate from the
front emanate from the sides. Thus, as a
result of the placement of speakers or
headphones, the sound perspective of a
recorded performance is incorrect.

There have been numerous attempts
to spread and widen the stereo image
with mixed results. For example, it is
known that the left and right stereo sig-
nals may be mixed to provide a differ-
ence signal (such as left minus right)
and a sum signal (left plus right) which
can be selectively processed and then
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ILLUSTRATION: DOUG BOWLES
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Fig. 1-One way we recognize the
direction of a sound source is

through the ear's differing re-

sponse to sound arrivals from dif-
ferent directions. The SRS circuit
uses frequency shaping to simu-
late these directional cues.

mixed to provide processed left and
right signals. Particularly, it is well known
that increasing or boosting the differ-
ence signal produces a wider stereo im-
age.

However, indiscriminately increasing
the difference signal creates problems
since the stronger frequency compo-
nents of the difference signal tend to be
concentrated in the midrange. One
problem is that the reproduced sound is
very harsh and annoying, since the ear
has greater sensitivity to the range of
about 1 kHz to 4 kHz within the mid-
range . . . . Another problem is that the
listener is limited to a position that is
equidistant between speakers, since the
midrange includes frequencies having
wavelengths comparable to the dis-
tance between the listener's ears (which
have frequencies in the range between
about 1 kHz and 2 kHz). As to such
frequencies . . ., a slight shift in the posi-
tion of the listener's head provides an
annoying shift in the stereo image. More-
over, the perceived widening of the ste-
reo image resulting from the indiscrimi-
nate boosting of the difference signal is
small, and is clearly not worth the atten-
dant problems.

Some known stereo imaging systems
require additional amplifiers and speak-
ers. However, with such systems the ste-
reo image is limited by the placement of
the speakers. Moreover, placing speak-
ers at different locations does not neces-
sarily provide the correct sound per-
spective.

With other systems, fixed or variable
delays are provided. However, such de-
lays interfere with the accuracy of the
reproduced sound since whatever de-
lays existed in the performance that was
recorded are already present in the re-
cording. Moreover, delays introduce fur-
ther complexity and limit the listener's
position.

Much of what happens when SRS is
working involves psychoacous-

tics. Many of the studies and research
performed by those whose papers I

read revealed that we perceive the di-
rection from which sounds come by at
least three different means. We detect
the relative phase of sounds in the
case of low frequencies (between
about 20 and 200 Hz.) For midrange
sounds (300 to 4,000 Hz) we detect
relative intensity: Sounds coming from
the side sound louder to the nearer ear
and sound softer to the ear on the
other side of our head. For higher fre-
quency sounds-those having fast
rise-times-we judge direction by the
relative time of arrival. Those sounds
reach the closer ear sooner than they
reach the ear that is further away from
the source of sound.

There is, however, a fourth factor
that governs the way we judge the di-
rection from which sounds originate. It
is this factor that, until the development
of SRS, had been ignored in stereo
reproducing systems. It has to do with
the way our hearing system's frequen-

cy response varies, depending on the
angle from which sounds reach our
ears. The outer ear, known as the pin-
na, has an effect on the spectrum of
sound reaching the eardrum, while the
concha (the section of the ear leading
to the ear canal) has an effect on the
frequency at which the ear canal reso-
nates. Together, these two parts of our
ears control the spectral shape (fre-

With just two speakers

SRS makes surround

material seem as if it

is coming from all

around the room.
quency response) of the sounds
reaching the eardrum. In other words,
the system functions as a sort of multi-
ple filter, emphasizing some frequen-
cies and attenuating others, while let-
ting some get through without any
change at all. Response changes with
both azimuth and elevation and, to-
gether with our binaural (two -ear) ca-
pability, helps us determine whether a
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sound is coming from above, below,
left, right, ahead, or behind. Examples
of the response of our hearing system
to frontal sounds, and to sounds com-
ing at us from behind, are shown in
Fig. 1. Our ears would exhibit still an-
other frequency response for sounds
coming at us from either the left or right
side.
ik A uch of what I read in connection
IV !with my development of SRS was
clear about these phenomena. Let me
quote from the introduction of the 1977
paper by Robert A. Butler and Krys-
tyna Belediuk, "Spectral Cues Utilized
in Localization of Sound in the Median
Sagittal Plane."

Spectral cues provided by the pinnae
are essential for localization of sound in
the median sagittal plane (MSP). Distort
the pinnae or occlude their cavities, and
the listener is unable to locate at a level
of accuracy exceeding that expected by
chance (Roffler and Butler, 1968;
Gardner and Gardner, 1973). Localiza-
tion performance in the MSP for sounds
recorded via an acoustic manikin and
played back through headphones has
been shown to be distinctly inferior to
that associated with free -field listening
(Damaske and Wagener, 1969). Searle
and his associates (1975), however,
placed insert microphones into the ear
canals of five subjects and recorded the
output when noise bursts emanated
from the MSP. Four of the five partici-
pants were able to identify, with reason-
able accuracy, the loudspeakers which
had originally generated the sound cur-
rently being played back via head-
phone.

The importance of the outer ear
structure and the ear canal in the abili-
ty to judge the vertical location of a
sound had also been researched over
the years, as is evident from the follow-
ing introduction to a 1974 paper by
Jack Henbrank and D. Wright, "Spec-
tral Cues Used in Localization of
Sound Sources on the Median Plane."

Auditory perception of elevation in-

volves a complex interaction of several
localization subsystems. For sound lo-
cated off the median plane (position
having nonzero azimuth angles), audi-
tory localization cues comprise inter -
aural time differences (ITD), interaural
amplitude differences (IAD) and direc-
tional filtering of the external ears [em-
phasis mine], as well as changes in all
these cues during head motion. Though
the IAD and ITD mechanisms have been

investigated and explained through azi-
muthal localization experiments, the
generation and processing of external
ear filtering cues are poorly understood.

Finally, in one of the most significant
papers on the subject of spatial per-
'ception, E. A. G. Shaw, in his 1974
paper "Transformation of Sound Pres-
sure Level from Free Field to the Ear-
drum in the Horizontal Plane," states in
his introduction:

The transformation of progressive
waves by the head and external ear is of
recurring interest in psychoacoustics
and audio engineering. It is intimately
connected with the spatial perception of
sound, provides the essential link be-
tween aLditory measurements in the free
field and with earphones, is relevant to
noise control, and is an underlying factor
in architectural acoustics.

From the abstract of the same pa-
per, "Sheets of data are presented
showing transformation to the ear-
drum, azimuthal dependence, and in-
teraural difference as a function of fre-
quency from 200 Hz to 12 kHz at 45 -
degree intervals in azimuth. Other
sheets show azimuthal dependence
and interaural difference as functions
of azimuth at 24 discrete frequencies."

Dwring my studies of these and
L./many other scholarly papers, I be-
gan to realize why the usual signal
chain from microphones to reproduc-
ing loudspeakers could never hope to
accurately reproduce sound fields as
we hear them in real -life situations. Mi-
crophones used in making recordings
don't behave like human ears. As can
be seen in Fig. 2, omnidirectional mi-
crophones have relatively flat frequen-
cy response for sounds coming from
all directions. Cardioid, or directional,
microphones have flat response for
sounds coming from the sides and
from the front, but are "dead" to rear
sounds. So, during playback, if sounds
that originally came from one side or
the other are reproduced by speakers
located up front, those sounds are
heard with incorrect spectral re-
sponse, since they are no longer com-
ing from the sides but from in front. The
result is a spatial distortion of the
sound field. We are prevented from
hearing the proper spatial cues of what
was originally performed.

The SRS technique helps to correct
these problems by processing the
electrical signals so that spatial cues
are restored. A block diagram of the
system, Fig. 3, is derived from the
granted patent itself and shows much
of what takes place in the SRS circuit -

Fig. 2A-Microphones also
change response for off -axis
sound, but not in the same ways
as the ear does. Response stays
relatively constant for off -axis

frontal sounds but exhibits no-
ticeable treble roll -off, midrange
dips, or irregularities at the

points of minimum sensitivity.

Fig. 2B-Microphones' polar
pickup patterns affect their fre-
quency response as well as their
overall sensitivity. Omnidirection-
al microphones have the most
constant response to sounds from
all directions. Bidirectional mikes
have identical response (but op-
posite polarities) for front and
rear sounds. Minimum sensitivity,
and greatest change in frequency
response, occur at the sides of a
bidirectional mike or to the rear of
a cardioid.
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Hughes AK -100 Sound Retrieval
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Fig. 3-A block diagram of the
SRS circuit. Incoming stereo sig-
nals are matrixed to form sum
and difference signals (including
R - L, not shown), which are
spectrally shaped to fool the ear's
directional sense. The output con-
tains both processed and unpro-
cessed signals.

ry. SRS takes the available left (L) and
right (R) signals and first combines the
left and right channel signals (L and R)
to create a sum signal (L + R). It then
takes one from the other to get differ-
ence signals (L - R) and (R - L).
These two types of signals are then
subjected to various forms
ing and equalization. Ambience and
spatial characteristics are derived from
the processed difference signals. Dia-
log, vocalist, and soloist sounds are
derived from the processed sum sig-
nal. Once the complex and dynamic
processing sequence has taken place,
the revised (L + R) and (L - R) or
(R - L) signals-perhaps we should
call them (L + R)', (L - R)', and (R - L)'
signals-are matrixed back together in
the familiar fashion used in stereo FM
and in stereo TV. That is, using simple
algebra, (L + R) added to (L - R)
yields a new L signal (actually 2L, but
the "2" is simply an amplitude coeffi-
cient and can be ignored), and the
new (R - L) signal is added to the new
(L + R) signal to form a new R signal.

In stereo, sounds coming from up
front produce equal -amplitude sounds
in both channels and are therefore
present in the sum, or (L + R), signal.
Ambient, reflected, and side signals
produce a complex sound field and
are present primarily in the difference
signals (L - R) and (R - L). The
Hughes Sound Retrieval System pro-
cesses the difference signals to bring
back the missing spatial cues and di-
rectional information. The difference
signals are then dynamically increased
in amplitude to increase the apparent

image width. However, since the ear
has increased sensitivity to midrange
frequencies, selective emphasis of the
difference signals is necessary in or-
der to produce a realistically wider ste-
reo image without introducing any an-
noying image shifts.

What is uniqueand

different about SRS

is that it requires

no special encoding

of the software.

his selective emphasis, or boost,
I of certain frequencies in the differ-

ence signal accomplishes several
things. For the quieter difference -sig-
nal components, it further enhances
the stereo image by restoring the am-
bience of the live performance-ambi-
ence that, in a recorded performance,
is ordinarily masked by the louder, di-
rect sounds. It also provides for a
much wider listening area. Listeners
can walk about the room and still retain
a sense of direction of all the instru-
ments and soloists in an orchestral
work. There is no more having to sit in

that "X marks the spot" location mid-
way between the two loudspeakers!
-There's a lot more going on in the

I SRS circuit than what I have briefly
described. There are any number of
electronic servo -control systems that
detect the content of the music and
dynamically adjust both the levels and
the spectral content of the sum and
difference signals. The selective
boosting of the difference signal, for
example, is automatically adjusted
while music signals are applied so that
the perceived stereo effect is relatively
consistent. Without such automatic ad-
justment, the amount of enhancement
provided would have to be manually
adjusted for different program materi-
al. For instance, to avoid inappropriate
excessive boosting of the artificial re-
verberation that is sometimes added to
stereo recordings, the enhancement
circuit of SRS de-emphasizes the fre-
quency range in which excessive re-
verberation of a center soloist is most
likely to occur. This area is then rein-
forced by appropriate injection or ad-
dition, under servo control, of the
(L + R) signal. The perceived effect of
this correction is that the amount of
artificial reverberation does not
change appreciably when the SRS cir-
cuit is turned on and off.

Initially, it was the intent of Hughes to
simply license the SRS technology to
various manufacturers of audio and/or
video equipment. It was clear to us that
with the emergence of stereo television
sound (which was just becoming pop-
ular at the time SRS was perfected), TV
sets containing a pair of necessarily
closely spaced speakers could benefit
from SRS. The first manufacturer to ob-
tain a license from Hughes was Sony,
which has since incorporated SRS into
many of its high -end stereo TV models.
A second licensee, whose SRS -
equipped TV sets have become avail-
able more recently, is Thomson Con-
sumer Electronics; their sets are mar-
keted in America under the RCA brand
name.

In the Sony and RCA televisions
equipped with SRS, there is no need
for user controls other than an SRS on/
off switch. That's because the speak-
ers are at a predetermined, known dis-
tance apart inside the TV and because
stereo TV broadcasts are generally
handled in a fairly predictable manner,
with dialog channelled to the "center"
of the sound field while special effects
and background music are generally
given the full stereo treatment. Right
from the start, Sony wisely elected to
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provide the on/off option so that own-
ers could easily compare stereo per-
formance with and without SRS activat-
ed. From what I have been able to
determine, most owners leave SRS on
all the time, preferring the more spa-
cious imaging that the system pro-
vides. It offers the kind of stereo en-
hancement that's very easy to get used
to. Not only is there a fantastic spread
of stereo sound, but when videotapes
or videodiscs intended for surround
sound reproduction are played, much
of the illusion of sound coming at you
from all around the room is maintained
without having to add any loudspeak-
ers besides the pair in the TV!

Hughes markets a stand-alone SRS
signal processor, which has been

assigned the model number AK -100. It
has several front -panel controls that
are necessary because of the variety
of program material available from
CDs, tapes, videodiscs, and radio and
TV broadcast and cable sources. If the
given signal source has good -quality
stereophonic sound with good separa-
tion between left and right channels, a
user need only press the SRS and
power switches on the front panel of
the unit. The AK -100 also includes a
stereo synthesizer circuit that I consid-
er unique, a control for subtly reducing
reverberation on vocalists and de-
creasing ambient information in quiet
passages, plus a filter to reduce the
rumble that can be heard in some pro-
grams. (For a full description of the AK -
100, see the "Equipment Profile" in last
April's issue.)

In addition to the SRS, several other
companies have introduced stereo -en-
hancement systems. Most of these are
intended for use by recording studios
when they create their software in the
final mastering or mixdown 'process.
What I feel is unique and different
about SRS is that it requires no encod-
ing or processing during software cre-
ation. Virtually any conventional stereo
program source will benefit when
played back on a system in which SRS
has been incorporated. I would em-
phasize, finally, that contrary to many
other stereo -enhancement systems,
SRS neither employs any sort of time
delay nor manipulates the phase rela-
tionships of the signals being pro-
cessed. In effect, it recognizes and
identifies what portion of the program
being passed through it requires modi-
fication to restore proper spatial cues,
and it performs such selective modifi-
cation on a dynamic and continuing
basis. A
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Listening
and

Experience
n our pursuit of higher fidelity,
objective tests have so far been

unable to replace subjective test-

ing as the ultimate judge of re-
produced sound quality. As the pur-
pose of recording and reproducing
sound is for it to be heard by human

ears, the need for subjective testing
may seem so obvious as to be trivial.

What is less obvious is that the hu-

man ear is not always a true and con-

sistent evaluator. This fact was brought

home to researchers at Bang & Oluf-

sen some years ago, in 1978 specifi-
cally, while we were doing a compre-

hensive set of listening tests that we
were conducting in as scientifically rig-

orous a way as possible. The listeners

in the tests were generally regarded as

qualified, being the engineers and

technicians who design our audio
products. The purpose of the testing
was to determine whether moving -coil

phono cartridges are inherently better,

as is sometimes claimed, than other
types of cartridges. We used several

samples of different types cf car-
tridges.

One of the simple out comprehen-

sive tests spanned th-ee whole days.

We played a short excerpt from a mu-

Villy Hansen is Manager of Barg &
Olufsen's Acoustic.; Department,
which started the listening panel dis-
cussed in this article and S. K. Pra-
manik is Manager of Product Technol-

ogy. Both are based in Struer, Den-
mark.
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THE ULTIMATE JUDGE

OF FIDELITY IS THE TRAINED
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sical selection three times, randomly
selecting one cartridge for one play
and using another cartridge for the oth-
er two plays. The listeners were asked
to identify the two excerpts that had
been played with the same cartridge,
and to give their preference regarding
overall sound quality. The tests were
repeated for all listeners with all possi-
ble cartridge pairs and with different
types of music. All the cartridge pairs
and music types were repeated as a
double check.

While one can always draw a con-
clusion based on an average in such
tests, results are only meaningful when
listeners are able to ne
gotiate the checks and
controls that should be
built into any properly
designed test proce-
dure. In the test just de-
scribed, for example, it
would be pointless to
draw any conclusions
about overall quality if
the user was unable to
identify the excerpt
played by the cartridge
used only once. Similar-
ly, there must be a clear
display of consisten-
cy-from one test to the
next and from one type
of music to another.
Otherwise, it must be
assumed that the re-
sponses depend more
on chance, whim, or-
at best-some imag-
ined difference in
sound quality rather than an actual
perceived difference. Statistically, the
differences in responses are mea-
sured as standard deviation, which is a
test of the "goodness" of the results
(but a little too mathematically compli-
cated to go into here).

Unhappily, in the tests using some of
our engineers as judges, the deviation
between individual tests was so large
that the result was judged to be mean-
ingless. After thinking about this for a
while, we repeated the same tests but
this time used professional listeners, a
group of reviewers for British audio
magazines. The results were not per-
fect but showed substantially better
consistency, that is, a significantly
smaller deviation between repeated
tests. This was the trigger we needed
to start a professional listening panel at
Bang & Olufsen, and the group started
functioning in 1982.

For practical reasons, such as find-
ing time to listen during working hours,
the panel was chosen from among the

istening tests

are conclusive

only with listeners
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who can consistently

perceive differences

between sounds.

staff of Bang & Olufsen who respond-
ed to an advertisement in our company
magazine. From that group, we select-
ed from those who had an interest in
listening to music or playing an instru-
ment and who were willing to spend
some time listening outside of work in
addition to the time spent during work.
Finally, we chose so as to have a rea-
sonable distribution of age and sex.

Seven regular members and one re-
serve were selected for the panel.

They then started a program of training
to achieve the level of professionalism
we required for our purposes. It was
not our intention that the panel mem-
bers become qualified to make com-
parative judgments between the differ-
ent technical qualities of two or more
products. Similarly, we did not intend
that they make judgments regarding
the value of products, that is, the per-
ceived quality versus price. The prima-
ry aim was to give the panel the ability
to make judgments and to point out
reproduction errors, both on an abso-
lute scale.

Absolute judgments are, of course,
also relative judgments
but where the reference
is a sound in nature
rather than some repro-
duced sound, however
highly regarded. To be
able to make absolute
judgments, it is neces-
sary to have a firmly es-
tablished reference to
the sounds of various
kinds of music and
speech as they are
heard in real life. There-
fore, one of the require-
ments for being a mem-
ber of our listening
panel is attending live
concerts regularly, and
the cost of attendance
is considered a compa-
ny expense. The panel
members are also
urged to play an instru-
ment, and Bang & Oluf-

sen sponsors a brass band, though
this is a free -time activity.

Selection of the material used for the
tests is a primary factor in any proce-
dure that requires absolute judgments,
and this is no less true for the music for
listening tests. To make judgments on
the fidelity of recordings is not easy,
but it is part of the responsibility of the
panel members. Recorded music is
chosen as a group decision, following
debate and criticism of potential mate-
rial. This is one of the facets of compul-
sory general training. Occurring once
a week, training sessions are intended
to increase the level of knowledge and
awareness of detail in the chain of re-
produced sound. For example, one
session might focus on a specific in-
strument in an ensemble, on access-
ing microphones, or on evaluating
room acoustics.

Members of the listening panel are
not asked to do NB testing, that is,
they do not attempt to decide which of
two or more products is the best. On
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the contrary, each member attempts to
point out specific faults or deficiencies
in the sound of each product they au-
dition. The goal or focus of the test is
generally not known by the listener, be
it a loudspeaker, a cassette recorder,
or a pair of signal cables. This is imma-
terial to the test procedure. What is of
importance is that the listeners are
able to convey a precise impression of
what they hear to the engineers in the
research and development depart-
ments. Training in the ability to find
these faults or deficiencies, and to
convey them precisely to the engi-
neers, is comprised of the listening
and discussion ses-
sions. We aim for the
development of an ex-
act descriptive jargon
for communication be-
tween listener and tech-
nician.

It is then the job of the
engineers to translate
these impressions to
improvements in the
product. Provided engi-
neers know the exact
cause, any error can be
removed, though not al-
ways without giving rise
to side effects. In addi-
tion, not all subjective
impressions can be
translated into engi-
neering models, but
successive trials can
lead to a better under-
standing of cause, er-
ror, and remedy. Con
tinued trials thus help to establish rela-
tionships between subjective impres-
sions and objective measurements. If
at any time this correlation becomes
perfect, the listening panel will have
made itself redundant.

One of the pitfalls of a permanent
listening panel is that it can become a
vehicle for a particular kind of sound.
This situation could very well be one of
the contributors to "regional" prefer-
ences or ideal models in sound quality.
It can be partially avoided by constant-
ly refreshing the members' memory by
exposure to live sound. In addition,
each panel member is provided with a
full set of Bang & Olufsen equipment,
which is updated with the latest prod-
ucts. Any equipment that is purchased
for review is circulated to the mem-
bers, to make them aware of strong or
weak points of competing equipment.
Joint listening exercises and panel dis-
cussions by members also help.

Listening tests are done blind or
double blind, with only an individual
AUDIO/AUGUST 1992

he panelists

convey impressions

to our engineers, who

then must translate

these impressions into

product improvements.

listener in the listening room in any one
session, so as to avoid results by con-
sensus. In all cases, the operator and
the person conducting the test are out-
side the listening room. Considerable
care is taken to ensure that no inadver-
tent clues are available to the listeners
about the purpose of the test.

Finally, the listeners in such carefully
conducted tests need the support of
an equally carefully thought-out listen-
ing room. Such a room was specially
constructed for our listening tests, fol-
lowing the principles laid down in the

I.E.0 's 1985 publication, No. 268-13,
"Sound System Equipment, Part 13:
Listening Tests on Loudspeakers."
Built on a flexibly mounted concrete
floor, the room is completely isolated
from the rest of the building in order to
avoid transmitted sound. A double wall
is used. The outer wall is of plaster-
board, while the inner is of brick, and
they are separated by 250 mm (9.8
inches) of insulating material. With the
double doors closed, the room is
soundproof. A glass window and a mi-
crophone in the room allow the listener
and the operator to communicate with
each other.

The room itself has a
floor area of slightly
more than 6 x 5 meters
and a height of 2.85
meters (19.7 x 16.4 x
9.4 feet). Note that
these dimensions were
chosen so as to avoid
identical resonances in
any two dimensions. A
carpeted floor, a wood -
panelled ceiling, and liv-
ing room furniture help
to simulate the environ-
ment of a home listen-
ing room. Thin, acousti-
cally transparent cur-
tains can be drawn at
about a third of the dis-
tance from the end wall.
When lit from the listen-
er's side by small ceil-
ing spots, the curtains
are optically opaque.
All source equipment is

placed in the operating room, rather
than inside the listening room, with sig-
nals transmitted at line level from a
low -impedance source to sockets in
the end wall. From here the signals
are amplified as required and fed to
the loudspeakers via short cables.

The reverberation time of the room is
about 0.4 S at mid -frequencies, falling
slightly at high frequencies. However,
care has been taken to ensure that
there are no peaks or abrupt changes
in reverberation at any frequency.
Small absorbent panels are placed
specifically to damp flutter echo, which
is often a problem in rooms with paral-
lel hard surfaces. Rigid walls are nec-
essary to avoid selective absorption
due to surface vibration at specific fre-
quencies.

The combination of a well-defined,
consistent listening environment and a
permanent, well -trained listening panel
allows the facility to be used as a true
measuring instrument for product eval-
uation and development. A
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EQUIPMENT PROFILE

BRYSTON
4B NRB
AMPLIFIER

Manufacturer's Specifications
Power Output: 250 watts/channel

into 8 ohms, 400 watts/channel into 4
ohms, or 800 watts bridged mode
into 8 ohms.

Rated THD or IM: Less than 0.01%
at 250 watts, from 20 Hz to 20 kHz.

S/N: 100 dB below full output.
Crosstalk: Below noise level, 20 Hz

to 20 kHz at 250 watts.
Slewing Rate: More than 60' V/µ3;

more than 120 V/ILS in bridged
mode.

Power Bandwidth: From below 1
Hz to over 100 kHz.

Damping Factor: Greater than 500
at 20 Hz, re: 8 ohms.

Input Sensitivity and Imped-
ance: 1.25 V for rated output, 50
kilohms.

Longtime readers of Audio may be puzzled by the model
number of this Bryston power amplifier. After all, the widely
acclaimed Model 4B has been a Bryston staple since the
late 1970s, and I tested one for the November 1985 issue.
According to Christopher Russell, Bryston's vice president
of engineering, the current Model 4B (with its added NRB
designation) represents the fifth generation of this power
amp. Much of the design has changed.

Dimensions: 19 in. W x 51/4 in. H x
151/2 in. D (48.3 cm x 13.3 cm x
39.4 cm).

Weight: 42 lbs. (19 kg).
Price:: $2,095.
Company Address: 57 Westmore

Dr., Rexdale, Ont. M9V 3V6, Cana-
da.

For literature, circle No. 90

To begin with, the power supply now employs multiple
small filter capacitors rather than a single pair of large filter
capacitors per channel, as in previous versions. This makes
for better high -frequency response and a reduction of pow-
er loss in the supply. Bryston has added a proprietary soft -
start circuit, using Triacs, that is in series with the power
transformers (which, incidentally, are now toroids). The
company feels that this circuit is needed for starting up such
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a high -power, high -current amplifier without blowing circuit
breakers or fuses. The NRB does not have the previous 4B's
wiring harness, so its channels plug directly into the power
supply's circuit board, reducing resistance for improved
current flow and filtering.

An input buffering circuit has been added, which linear-
izes the signal when driven from moderately high source
impedances, according to Bryston. The buffer is also used
for the balanced inputs (another feature new since the
original 4B) and as the inverting input for bridged operation.

Even such simple functions as the front -panel clipping
indicators have been improved. These LEDs now indicate
any deviation from linearity, including shorted outputs or
strong out -of -band information such as r.f. or d.c. The LEDs
turn red in the presence of any distorted or inappropriate
signal, however brief that signal may be, right down to the
millisecond level. After transient overloads or other prob-
lems that go by too fast to be seen, the LEDs glow amber for
a quarter of a second. For persistent conditions, the LEDs
glow red.

The front panel of the 4B NRB has only the power switch
and clipping indicators. The rear panel has a socket for the
detachable grounded line cord at the left, output terminals
and related switches in the center, and inputs at the right.
For two -channel operation, speaker connections are made
to each channel's red and black binding posts: ii bridged
mode, one speaker load is connected between the two red
binding posts.

Further to the right are sets of unbalanced phono and
balanced XLR input connectors. A tiny toggle switch is used
to choose the type of input desired. Another small toggle
switch selects dual -channel or bridged operation. A third
toggle switch, "Ground Lift," can be used to break the
connection between the signal and chassis grounds in
installations where external ground loops cause hum prob-
lems. The switch is normally left in its shorted position. For
safety's sake, the switch does not disconnect the chassis
from the ground prong on the power cord.

Measurements
Figure 1 shows overall frequency response of the 4B NRB

amplifier when driven to a nominal 1 watt per channel.
Obviously, Bryston's engineers believe in ultra-wideband
design. Response is flat down to 10 Hz (the lowest'frequen-
cy available from my test equipment) and down a mere 1.3
dB at 100 kHz.

AMPLITUDE idED VS FREQUENCY (Hz).
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Fig. 1-Frequency
response, at 1 watt output.
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Fig. 2-THD + N vs.
frequency at rated output.
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For Fig. 2, generator input was varied dynamically to
maintain a constant power output of 250 watts per channel
into 8 -ohm loads. Total harmonic distortion plus noise re-
mains below the rated 0.01% level at all audio frequencies,
measuring approximately 0.007% at mid -frequencies and
an even lower 0.0058% at the high end of the spectrum.

When testing amps for THD + N as a function of power
output, I nearly always find that distortion rises more rapidly
at either 20 Hz or 20 kHz than at 1 kHz. However, this was
not the case with the Bryston (Fig. 3), whose THD + N
characteristics are virtually the same at the frequency ex-
tremes as they are at 1 kHz. Clipping occurs at about 280
watts per channel for all three test frequencies!

Figure 4 shows how SMPTE-IM distortion varied as a
function of power output. In this case, the SMPTE-IM test
signal consisted of a 60 -Hz and a 7 -kHz tone in a 4 -to -1
amplitude ratio. The SMPTE IM remains under 0.01% for
output levels below 100 watts per channel and rises to a still
insignificant 0.025% before actual clipping occurs at an
equivalent output level of about 300 watts per channel.

I made some additional tests using 4 -ohm loads, and the
Bryston 4B NRB delivered 423 watts per channel, with both
channels driven, for the rated THD level of 0.01%. Limita-
tions of my lab prevented me from operating the amp at
rated output into 4 -ohm loads for extended periods. After all,
400 watts per channel into 4 -ohm loads represents a current
flow of 10 amperes per channel (20 amps for both chan-
nels), a bit more than the Variac that I use to maintain a
constant 120-V line voltage can take for long periods.

I made another quick check of power output for rated
distortion with the amplifier operating in bridged mode.
Before my noninductive 8 -ohm load began to overheat, I

was able to observe a power output level of 828 watts at
mid -frequencies for the rated distortion level of 0.01%.
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From the dynamic opening
bars, the 4B pumped power
into my speakers without
any perceptible distortion
or overload.

THO + NOISE (%) VS. POWER OUTPUT/CHANNEL;

3

01
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0.001

0.2

Fig. 3-THD + N vs.
power output per channel
into 8 ohms at 20 Hz,
1 kHz, and 20 kHz.
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SPECTRUM ANALYSIS, RESIDUAL NOISE (08) VS. FREQUENCY (Hz) BRYSTON 48
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Fig. 5-Spectrum analysis
of residual noise, referred
to an output of 1 watt.
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Returning to the dual -channel mode, and with 8 -ohm
loads connected, I measured the damping factor of the
amplifier as 520 at a reference frequency of 50 Hz. Overall
A -weighted S/N ratio measured 93.9 dBA for the left channel
and 94.2 dBA for the right when referred to 1 watt output,
which corresponds to 117.9 and 118.2 dBA, respectively,
when referred to the full rated output of 250 watts. Bryston
claims an S/N ratio of only 100 dB, which I suspect is an
unweighted figure rather than the A -weighted one specified
in the EIA Standards I use. Figure 5 is a spectrum analysis
of residual Noise as a function of frequency, plotted with a
third -octave bandpass filter, again referred to 1 watt out.
Notice that even the worst power -supply hum, at 180 Hz, is
attenuated by nearly 100 dB.

Use and Listening Tests
My recollection of the earlier Bryston 4B is that it sounded

superb, and I would have liked to have had it on hand for
comparison. One can hardly be expected to remember the
sound of a component evaluated almost a decade ago! To
eliminate as many variables as possible, I connected my
reference CD player directly to the amp and used the
player's variable outputs to control loudness levels.

I chose a couple of new discs for use in evaluating the
sound of this latest incarnation of the Bryston 4B. The first
was a Delos release (DE 3109) featuring a suite from Rich-
ard Strauss' Der Rosenkavalier, the same composer's Bur-
leske for piano and orchestra, and a suite from his opera Die
Frau Ohne Schatten. The dynamic opening bars of this last
selection, following on the heels of the hushed final bars of
the Burleske, were an ideal test of the amplifier's ability to
pump power into my less -than -high -efficiency KEF speakers
without any perceptible distortion or overload. As for Carol
Rosenberger's piano playing in the Burleske, her Yamaha
CFIII concert grand never sounded better. Of course, credit
here must go to John Eargle, who serves as recording
engineer for all De os projects, but I have no doubt that the
transparency of sound and the remarkable musical realism I
enjoyed was also attributable to the excellent design of the
Bryston 4B NRB.

The second disc I used in my evaluation was Classics for
All Seasons: Spring (Telarc CD -80321), which has 16 brief
excerpts from previously released Telarc discs. I was espe-
cially impressed by the Schubert excerpt Scherzo: Presto,
from the Piano Quintet in A Major, the "Trout" (track 9),
where the chamber ensemble and John O'Conor's piano
came through with an intimacy that seemed to bring the
players right into my listening room. Another excellent selec-
tion on this disc (and one that I think would be useful in
evaluating any piece of audio equipment) was the Allegro
from Vivaldi's Mandolin Concerto in A Major (track 14). The
overtones produced by a mandolin are quite complex and
need to be reproduced in perfect amplitude relationships-
a task not easily achieved by lesser amplifiers.

All in all, I could not fault this latest version of the 4B in any
way. Of course, not everyone is prepared to spend in
excess of $2,000 for a power amplifier, but I have come
across some esoteric amps that cost considerably more
without offering any significantly better area of performance
than this latest contribution from Bryston. Leonard Feldman

44
AUDIO/AUGUST 1992



SLASH

WIN THE GUNS
IN GUNS N' ROSES

3 RCUISIVE T! -STS

MCA'S fINKS

t used to be simple. You had a car. It came with a radio.

You listened. Period.
Now you've got options. So many options, it's easy

to get blown away just trying to find components that

t together-and fit your budget too
So what do you do when it's time to upgrade your

ar stereo?

Tune in to CAR STEREO REVIEW!

hether you like your sounds big and boomy or tight and

ell controlled whether you own a Ferrari or a Hyundai,

AR STEREO REVIEW lets you drive away with a system

at's custom built for the way you Ike to listen.

You'll get head -to -head comparisons of CDs, players and

hangers, cassette decks, tuners, amplifiers, crossovers,
peakers, equalizers, security systems, cellular phones, and

ore, in every price range.
Plus, every issue brings you complete test reports. User's

evaluations. Reviews of the hottest, state-of-the-art equip-
ment. A do-it-yourself course on installation. And there's a
bonus: the most complete, up-to-date buyers guide available
anywhere in the world.

So, if you're ready to treat your ears to great sound at a

price that's right for you. check out CAR STEREO REVIEW.

ACT NOW AND SAVE OVER 500/0

To get home delivery of CAR STEREO REVIEW simply detach

and mail the attached card.
Youll get a one-year subscription (6 issues in all-includ-

ing the annual buyers guide) for lust ,$8.49 That's a full 57%

off the annual newsstand cost! And if CAR STEREO REVIEW

doesn't knock you on your ear every time, we'll send you a full

refund for all unmailed issues. That's a promise!

So don't delay. Make tracks for the best possible audio sys-

tem at the best possible price by entering your subscription

to CAR STEREO REVIEW Do it today!



Listening in the 90's
Today people have become more and more space

conscious. Many apartment dwellers don't want to
give up valuable floor space for large speaker systems.
Others who are planning a surround sound or
home theatre system simply don't have the
room for more speakers in their listening
rooms or hesitate to commit
the floor or wall space to a good
sounding pair of speakers.

Until now, serious music
lovers have had little, if
anything, to choose from
that would produce a large,
bigger -than -life sound in a

small, compact size.
Systems that fit one's space
requirements have been
woefully disappointing in
sound quality.

The RM 3000
Three Piece System

Polk's engineers had determined long ago that
there were indeed certain technical advantages in

The RM 3000's satellites measure 7"H x 41/4"W "x 5 318"D and
are available in black matrix, gloss black piano or paintable white.

The subwoofer is 12 112"H x 20"W x 12 112"D and is available
with black wood grain sides and a black, mar -resistant

sonic performance.
The small satellites can be located on shelves,

mounted on a wall or placed on their own floor
stands. They are very attractive and yet small enough
to be hidden from view if desired.

The RM 3000 subwoofer is also small
enough to sit behind your furniture
and can be used on its side to fit

into tight spaces. And since it is
beautifully finished, it can be
used as a piece of furniture.

The Legendary
Sound of Polk

In the tradition of Polk
Audio, Matthew Polk and his
team of engineers were
determined to make the RM
3000 sound better than any
other speaker of its type.

Initial reactions have been
filled with superlatives
including Julian Hirsch of

Stereo Review magazine who says, "...they sound
excellent...spectral balance was excellent-smooth and
seamless."

War 111W
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small speaker systems. Both high and mid
frequencies could be faithfully reproduced with
superior transient response and dispersion
characteristics, and the convenient, more flexible
placement of small enclosures within the listening
area could create an ideal sound stage.
Unfortunately, reproducing the life -like, full body of
the lower frequencies could not be achieved in a truly
compact enclosure.

Polk's RM 3000 replaces the traditional pair of
speakers with three elements, two compact
midrange/tweeter satellites and one low frequency
subwoofer system. This configuration makes it easy

to properly and inconspicuously place the system
within your listening room while offering superior

Behind these accolades is an impressive technical
story.

The Technical Side

The big sound of the RM 3000 is due, in part, to
the unique arrangement of the tweeter and midrange
elements. This "time aligned system" delivers the high
and mid frequencies at precisely the same instant.
The result is a clear, lifelike and expansive
presentation.

The cabinet materials selected for the satellites
ical enclosures.are over four times as dense as

The black matrix finish is a non -resonant polymer
aggregate (FOUNTAINHEAD®). The gloss black piano
and paintable white finishes are rigid ABS
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surrounding a mineral filled polypropylene inner
cabinet. Polk engineers have all but eliminated any
"singing"or resonating of the satellite enclosure. You
hear the effortless, free sound of a much larger system.

Most subwoofer systems look alike on the outside,
but the Polk is worlds apart on the insiae. Utilizing
twin 6 1/2" drivers coupled to a 10 inch sub -bass

For More Inforrnction

051111i=i .M1111.

For deep. well defined
bass, Polk uses twin
drivers coupled to a
sub -bass radiator.
Normally, one sub -
woofer system is used
for both channels. For
those desiring even
greater low frequency
performance, a second
subwoofer can be
added, one fed by the
left channel, the other
by the right channel.

radiator, the bass is tight and well defined. There is
no tuned port to create "whistling" or "hoominess"

of the bass frequencies.

You Have To Hear It To Believe It
You really won't believe how good the RM 3000

sounds until you hear it. We invite you to your
nearest authorized Polk dealer for a demonstration.
You'll hear sound as big as life...from a speaker you
can live with.

You'll hear the next generation of loudspeakers.

[he Speaker Specialist

5601 Metro Drive, Baltimore, MD 21215 (301)358-3600

Call 1-800-992-2520 Enter No. 17 on Reader Service Card



EQUIPMENT PROFILE

Manufacturer's Specifications
Amplifier Section
Main Output: Four channels, 15

watts per channel at 2.0% THD + N,
13 watts/channel at 0.08%, both
from 200 Hz to 20 kHz into 4 -ohm
loads with all channels driven.

Subwoofer Output: 85 watts at
2.0% THD + N, 80 watts at 0.08%,
from 20 to 200 Hz into 4 -ohm loads.

General Specifications
Prices: Ford JBL Audio System, $526

for non -luxury vehicles and $577 for
all Lincolns (see text); dealer -in-
stalled digital signal processor,
$449; trunk -mounted CD changer,
$833 factory -installed (1992 Lincoln
Town Car only) or dealer -installed.

Not too long ago, the only way to ge high-fidelity stereo
sound in your car was to install you own system, with
components made by companies that specialized in car
stereo equipment. Now auto makers such as Ford not only
offer high -quality audio systems of their own but also team
up with well-known audio manufacturers to create custom-
ized sound systems that rival "aftermarket" car audio. These
systems are often equalized to suit particular cars' listening
environments-which, of course, the car makers have the
advantage of knowing in advance. For the system reviewed
here, JBL designed the speakers and served as consultants
to Ford during development.

As usual with factory -installed stereo systems, the real
price is hard to state succinctly. The Ford JBL Audio Sys -

FM 1 11 1 C
I

AtI1110

Company Address: Ford Audio
Systems, 16800 Executive Plaza Dr.,
Suite 209, Dearborn, Mich. 48126.

For Iiierature, circle No. 91

tem, which includes special speakers and separate pre -
equalized amplifiers matched to each . car model, costs
$526 more in non -luxury vehicles than a simpler stereo
system (and $577 more in Lincolns). However, counting the
price of the simpler system-whose price, in turn, depends
on what comes standard with the car model you buy-the
total cost will run approximately $1,028.

In the 1992 Lincoln Town Car, the system is available with
an optional digital signal processor, and trunk -mounted CD
changers are available in most models. Since bench tests of
a DSP will yield nothing much beyond wild -looking curves, I
left this evaluation to Technical Editor Ivan Berger for his
"Behind the Whee " report and tested only the head unit and
four -channel amplifier in my lab.

Alli UMAI IL
DNIt Cab

REW FF

PLAY EJCT
PROC

SCAN

TUNE
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Control Layout
All controls are pushbuttons or rockers and are grouped

by function-tape controls at the upper right, tuner controls
at bottom center and lower right, and the remaining controls
just below the display at the left. Pressing the "Audio"
button changes the function of the "Volume" rocker to adjust
bass, treble, balance, and front/rear fading. During these
adjustments, the display spells out what function is in use,
and the illuminated bar below the readout of station frequen-
cy changes to show that function's setting.

The volume control lowers the level quickly but raises it
slowly, so as to double as a muting control when you need
some instant quiet while you ask directions. After loud listen-
ing, if the system is turned off by the ignition switch (but not
if it's turned off by its own switch), volume 's automatically
lowered to a preset moderate level when the system is
turned back on again. This feature should appeal to parents
of teenagers, as they won't be blasted by sound if their kids
used the car last. Incidentally, the volume control might also
be considered a loudness control, as lowering its level
automatically boosts the bass.

Several tuning options are available. Pressing the "Seek"
rocker finds the next station up or down the dial. If you press
"Scan Tune" before you use the rocker, the tuner will run
through all listenable stations in the direction you select,
stopping for 5 S to sample each; scanning stops when the
same side of the rocker or "Scan Tune" is pressed again.
For manual tuning, you press the "Scan Tune" button twice,
then press the "Seek" rocker to move in the desired direc-
tion; if the rocker is held down, the radio zips through the
station frequencies until the rocker is released again. If you
leave the rocker alone for 5 S, normal seek tuning will
resume.

There are 18 station memories, for six AM and two sets of
six FM stations. To set a single memory, you tune a station in
and hold down the desired memory button for 2 S. Pressing
"Auto Preset" loads all six memories on the currently select-
ed band; if you use this feature while travelling, you can
restore your home settings by pressing the button again.
Holding the button down for 3 S will load all 18 memories, a
feature largely used by dealers to preload the radio before
it's sold.

At night, when AM signals carry farther and can interfere
with one another, the seek circuit's sensitivity automatically
switches to local mode on AM. (How does it know it's
nighttime? It senses when you've turned the headlights on.)
If no stations are found, however, it will switch back to
distant mode and try again.

Two noise -reduction systems are included. In AM or FM,
DNR noise reduction will turn on when the signal is weak
and turn off when the signal becomes strong again: And for
tape, of course, there's Dolby B noise reduction.

In addition to the dedicated tape controls at the upper
right, some radio buttons also have tape functions. The
"Seek" rocker moves the tape forward or back to the start of
a selection, while pressing both "Scan Tune" and the
"Seek" rocker plays through the first 8 S of each track in the
indicated direction.

The tape can be loaded whenever the ignition is on but
only plays if the "Power" switch is on. Pressing the "AM/FM"
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The tuner is quite sensitive
on both frequency bands,
and AM reception was
especially impressive.
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button during tape play stops the tape without ejecting it
and turns on the radio. Fast forward and rewind can be
operated during radio play. The tape is automatically tight-
ened when a new cassette is inserted.

The tape controls also can be used to operate a CD
changer if that changer is factory -installed. For 1992, this
option is only available on the Lincoln Town Car, though it
will be available on the Lincoln Mark VIII and Ford Crown
Victoria for '93.

Tuner Measurements
Figure 1 shows the frequency response of the FM tuner

section of the head unit. Response is down about 1.0 dB at
20 Hz and exhibits a slight rise of no more than a dB or so at
the high end. Figure 2 is a plot of the FM section's quieting
characteristics. Unlike many car stereo tuners, this one
attains full audio output with dnly 20 dBf of signal applied. In
mono, 50 -dB quieting requires a signal level of about 17
dBf, while in stereo, 50 -dB quieting is attained with signal
inputs as low as 22 dBf. It should be noted that at such low
signal levels, a good deal of "blending" takes place, result-
ing in substantially reduced channel separation (as will be
seen shortly). Usable sensitivity, the signal level at which
THD + N reaches 3%, was about 15 dBf in mono and 22
dBf in stereo. (The 22-dBf figure for stereo 50 -dB quieting
just cited includes noise alone, not distortion.)

Figure 3 is a plot of THD +. N versus frequency for mono
and stereo FM reception -Over much of the frequency
range, THD + N is actually lower in stereo than in mono. At
1 kHz, THD + N measures 0.41% in stereo and 0.72% in
mono.

Figure 4, channel separation for input signal levels of 65
and 45 dBf, shows the effect of stereo blending. At the
stronger signal level, separation is slightly more than 30 dB
at 1 kHz, 100 Hz, and 10 kHz. At the weaker signal level,
separation decreases to around 7 dB -still enough to offer
some semblance of stereo imaging but reduced significant-
ly to cancel some of the background noise that would
otherwise be heard.

A spectrum analysis (not shown) disclosed high levels of
19 -kHz pilot tone, 38 -kHz subcarrier, and sidebands of 38
kHz. This is typical for car audio, but these components are
inaudible (even 19 kHz is inaudible under most car listening
conditions) and car stereo outputs are not fed into tape
recorders. (Home receivers must filter out these frequencies
so as not to interfere with the proper operation of Dolby
noise -reduction encoding circuits in tape decks connected
to them.)

I next measured the frequency response of the AM tuner
section, and results are shown in the top curve of Fig. 5.
Clearly, Ford Audio did not build this AM section in accor-
dance with recently adopted NRSC-1 voluntary standards
(which calls for response out to 7.5 kHz), but the attenuation
at high frequencies seems no worse than what I've found in
most home "hi-fi" tuners and receivers that do not have
improved bandwidths. Response between the -6 dB roll -
off points extends from 50 Hz to 3.3 kHz.

Since this tuner can receive Motorola C-QUAM AM ste-
reo, I went a bit further than usual and measured THD + N
over the AM tuner's useful frequency range, with modulation
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Cassette playback response
was better with Type I than
Type II tape, but even with
the latter, response was
only down 5 dB at 15 kHz.

AMPLITUDE (dB) VS. FREQUENCY (Hz)
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Fig. 7-Frequency
response of front and rear
amplifiers, showing
custom equalization;
see text.
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only at 1 kHz due to amps'
built-in equalization.
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levels of 30%. From 200 Hz to about 1.7 kHz, it was 2% or
less in mono and about 1.5% or less in stereo. Above 1.7
kHz, THD + N rose, until at 3 kHz it was nearly 6% in mono
and 5% in stereo. Typically, at mid -frequencies THD + N
was just under 3% for mono and about 2.5% for stereo. I

also measured channel separation and included that in Fig.
5. This is a strange curve indeed! Although separation at the
lower frequencies is minimal (less than 10 dB), it suddenly
increases at mid -frequencies to around 34 dB and then
decreases once again to around 16 dB at 3 kHz. Perhaps
Ford has found that this type of characteristic works best in
the AM band, taking into account the fact that localization of
sounds is minimal at low bass frequencies.

Tape Player Measurements
I measured the performance of the tape player section

using calibrated Type I (normal -bias) and Type II (high -bias)
test tapes supplied by TDK. These tapes contain frequen-
cies only up to 18 kHz and were recorded at a -20 dB level
referred to 250 nWb/m. Figure 6 shows the excellent fre-
quency response obtained with the Type I tape and the
somewhat poorer response obtained with the Type II sam-
ple. Even with the Type II cassette, however, response is
down approximately 5 dB at 15 kHz-not at all bad for a car
player!

A -weighted signal-to-noise ratio was 56.4 dB without
Dolby noise reduction (referred to a record level of 250
nWb/m) and 65.6 dB with Dolby NR turned on. The IEC peak
weighted wow and flutter measured around 0.2% on aver-
age, while weighted rms wow and flutter (the specification
most often listed by tape deck makers) was 0.12%, a very
respectable figure for a car tape player.

Amplifier Measurements
It really doesn't matter much whether the amplifiers of a

complete car audo system deliver 10 or 500 watts per
channel. What's important is how much clean sound power
you can achieve within the vehicle, given the chosen combi-
nation of amplifiers and speakers. Furthermore, in a system
such as the Ford JBL, amplifier response is generally equal-
ized to compensate for the unusual (and generally hostile)
listening environment. Despite this, I was still interested in
checking out the main four -channel amplifier, as it repre-
sents a major component of the overall system.

Figure 7 shows the frequency response of the front and
rear channels. Note the roll -off at the bass end, allowing the
separately powered bass driver mounted in the trunk of the
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Ford cleverly mixes button
shapes and surfaces for
easy operation by touch
alone, so the driver can
keep his eyes on the road.

vehicle to take over the job of amplifying any signals below
200 Hz.

At this point, I returned to the head unit of the system and
applied a signal directly to the inputs, where auxiliary equip-
ment such as Ford's optional CD changer signals would be
applied. This enabled me to plot the range of the bass and
treble tone controls, shown in Fig. 8. If you ignore the bass
roll -off when the bass control is set to its mid -point, the
range of the bass and treble controls is about what you
would expect from a well -designed tone -control circuit.

Ford has wisely added a limiting circuit to both the front
and rear channels of the main amplifier. As a result, once
inputs reach levels that attempt to produce more than the
rated 15 watts per channel, no further increase in power
output is obtained. More importantly, distortion barely rises,
even with double or triple the input level required to produce
a nominal 14 or 15 watts. This feature is not apparent from
Fig. 9, the usual plot of distortion as a function of output
power, but was quite obvious when I attempted to push the
amplifier into clipping. It would not, be pushed! Output
waveforms remained nicely sinusoidal rather than assuming
the appearance of clipped or square waves. At the lowest
signal level required to produce 14 watts per channel at 1
kHz, THD + N is 0.07%; doubling that input results in a
distortion level of just 0.23% and only a minute power
increase, to around 15 watts per channel. Much the same
holds true for the rear channels. Again, THD + N for an
output of 14 watts is around 0.07%, while doubling the input
signal level results in only a slight increase in power output
and a rise in THD to just above 0.3%.

To determine whether the readings taken from Fig. 9 were
actual distortion and not dominated by residual noise, I

analyzed the spectrum of a 1 -kHz signal adjusted to pro-
duce an output of just over 14 watts per channel. The
dominant distortion components were a second harmonic at
- 64 dB, a third harmonic at -67 dB, and a fifth harmonic at
- 68 dB, all referenced to the 14 -watt output. These levels
correspond to an overall THD figure of 0.087%.

At this point, I turn the reporting over to Ivan Berger. I'll be
interested to learn if the fine user-friendly features and the
better -than -average lab measurements of the Ford JBL
head unit translate to equally good sound on the road.

Leonard Feldman

Behind the Wheel
I'd expected to miss the outstanding ergonomics of

Ford's previous head unit (reviewed in the May 1988 issue),
sacrificed to the added crash safety and visual appeal of
this flat -faced design. But I didn't. While the tuning buttons
are now far off to the right, the resulting control grouping is
very logical. All is easy to see from either front seat, the
buttons are angled slightly upwards toward the user, and
Ford mixes button shapes, concave and convex button
surfaces, and raised identification dots to allow easy opera-
tion by touch alone. Station buttons are grouped in a 3 x 2
matrix rather than lined up in an endless row. As in Ford's
last unit, the volume -down control works much faster than
the volume -up, for quick muting. Night illumination is good,
with the tape slot outlined brightly.

Controller for
Ford JBL
digital signal
processor.

The digital signal processor, a dealer -installed option, is
operated by a small wired remote control. You can tell its
controls apart by touch, but yoU can't figure out their set-
tings without looking at the remote's tiny display or remem-
bering the current setting and counting button pushes until
you reach the one you want. On the other hand, most
people pick settings primarily by ear anyway. The remote is
easily concealed for security and can be placed anywhere
you find it handy.

If you have the optional trunk -mounted CD changer in-
stalled by your dealer, it will be operated by a similar small
remote. If factory -installed, it is controlled by the head unit.
For the most part, all CD functions use the analogous tape -
control buttons (e.g., "Rew" and "FF" to change discs,
"Seek" for track selection). Pressing the Dolby NR button
during CD play activates the compression circuit-hardly as
obvious as the other CD controls but logical nonetheless.

My one problem with the head unit was that, after press-
ing the "Audio" button to select such functions as balance,
bass, and treble, I tended to try varying those functions by
pressing the adjoining "Power" and "AM/FM" buttons rather
than the rocker down below. But this might be just my
idiosyncrasy rather than a glitch in Ford's ergonomics.

The radio's performance matched the level of the ergo-
nomics. The tuner is quite sensitive, on both AM and FM, but
blending on weak stereo signals seemed slow. For instance,
turning one rocky corner that I use as a reception test, I got
both more noise and greater separation than I'm used to in
that place-but once I'd gotten around the corner, reception
remained pretty good for a mile or two more than usual.
However, I did suffer from some unexpected station break-
through at one point, a deficiency in either adjacent -channel
selectivity or capture ratio.

I was especially impressed by the AM section. In my old
Connecticut stamping grounds, I heard New York AM sta-
tions as clearly as I had when I grew up there, despite the
decades of growing interference since then. When bridges
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These days "home theater" is a term

liberally applied and widely advertised.

But having defined the category in

the first place, we reserve the right to

redefine it. So here goes: True home theater must rival or

exceed the very best movie theaters.

Not just in the quality, of picture but in the quality of

Of course, no television can be better than the medi-

um it projects. So at the heart of our system is the Elite
We invented the
liquid -cooled, aspherical LD-S2 LaserDisc Player. The most accu-
lens to deliver the

highest resolution on the
widest screen.

rate device for the reproduction of a

moving picture and sound in the home. Any "home theater"

without a laser picture source is not a contender.

Which brings us to the receiver: The Elite VSX-95. It

[THE ELITE HOMETHEATER. IT STANDS AT THE

VERY PINNACLE OFTHE CATEGORYWE CREATED.

sound. As does the extraordinary system pictured here.

Dominating center stage is the Elite® PRO -96

Projection Television. It's the top of a new line which once

again sets the standard for projection television. The

liquid -cooled aspherical lens - our own invention - projects

an incredibly sharp picture of 830 -

line resolution. A new short focus

lens system creates a picture that is

25% brighter. And contrast

is dramatically improved

terminals. Hand -selected

components. And five amps

features the detail that is our hallmark. Gold-plated
Handpicked complementary
capacitors reduce cross ralk.
while improving
imaging and
transient response.

driving five discrete amplification channels.

In concert with Dolby® Pro Logic® circuitry, it powers

another essential of Home Theater-surround sound. To

celiver that sound, Elite TZ-9LTD speakers, notable

for their studio heritage, ceramic graphite tweeters

and midrange drivers, and urushi cabinetry.

e LD-S2 We invite you to visit your Elite dealer to seeAny LaserDisc outperforms any videotape. And th
outperforms all other LaserDisc players.

by its new black screen. Finally, a three -line digital comb

filter has significantly enhanced color accuracy.

The result is the brightest and most vivid colors ever

seen on an electronic screen.

Home Theater as intended by its maker. And discover

the ultimate way to watch a movie.

ELITE

%NO

For the name of a select El,te dealer in tour area. please call 800-421-1606. ext. 702. el I092 Iltotrer Electronics (USA)
Inc.. Long Scach, CA. Dolby and Pm logeare registered ft-adorn:1. of Dolby Lakratones lace:sung Corporation.
Actual on -screen Image.

Enter No. 15 on Reader Service Card



How good the DSP sounds
depends on how well you
match its ambience and
"Seat" settings to the music
and the recording.

and tunnels made the AM fade, it did so cleanly, without
crackles. The AM stereo image seemed to wander a bit in
late -night distant listening.

My test car, a Lincoln Town Car, was very quiet, which
made the sound easy to evaluate. Even so, the compression
circuit was a must to preserve low-level details in any music
that had wide dynamic range.

Bass extension was good, and the bass sound was rich
without being clunky. Using the Autosound 2000 test disc, I

could detect frequencies as low as 18 Hz but could not
clearly hear them until 51 Hz. Bass output became increas-
ingly loud and smooth between about 60 and 80 Hz, and
there were no audible peaks.

Overall, there seemed to be excessive warmth (common
in car stereo) that rounded off the corners of the sound, and
instruments generally seemed to lack dimensionality. The
sound was eminently listenable but didn't quite sing.

Ford's digital signal processor offers six ambience simu-
lation modes that are fairly self-explanatory ("Hall," "Orch,"
"Opera," "Church," "Club," and "Stadium") plus a "Talk"
setting. Ford says "Talk" eliminates spatial enhancement
and rolls off the bass and nonvocal harmonics, for greater
vocal clarity; it also seemed to lower level a bit, maybe 3 to 6
dB. "Talk" has its own pushbutton, and the "Mode" rocker is
used to cycle through all the rest. The "Seat" rocker does
not relate to listener positions within the car but to listening

position within the simulated ambience-in effect, it varies
the ratio of direct to reverberant sound.

How well the DSP works depends on how well you match
the setting to the music. The most welcome setting for me
was "Talk," as it kept announcers from sounding like they
were in a felt -lined cavern. As with other car DSP units, the
most extreme setting, "Stadium," was too muddy for any-
thing I listened to. (Users of car DSP systems should have
the chance to program out undesired settings, the way you
can program out TV channels you never watch.) Opera
sounded best on either "Church" or "Orch," depending on
the recording. A Judy Collins recording sounded muffled on
the "Club" setting, most natural on "Hall" and "Opera." Old
mono recordings sounded pretty good on "Opera" or
"Hall," again depending on the material. With the fader
centered, I found all DSP positions too muddy when listen-
ing to a duo -piano recording of music by Percy Grainger,
but when I changed the fader setting to full front, all DSP
settings (except "Stadium") improved the sound, with
"Orch" giving the best -centered image. "Hall" worked well
with a guitar quartet on an Opus 3 test disc.

Overall, I have unstinting praise for the head unit's ergo-
nomics and FM performance. The DSP system was a defi-
nite enhancement, though neither this nor any other car
stereo DSP I've heard has convinced me that ambience
processing has totally fulfilled its promise. Ivan Berger
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EQUIPMENT PROFILE

TANNOY
615
SPEAKER
Manufacturer's Specifications
System Type: Two -and -a -half -way

floor -standing system with passive -
radiator enclosure.

Drivers: Dual -concentric coaxial driv-
er with 8 -in. cone woofer and com-
pression -driver horn tweeter, 8 -in.
cone woofer, and 8 -in. passive radi-
ator.

Frequency Response: 41 Hz to 30
kHz, ±3 dB.

Sensitivity: 92 dB at 1 meter with
2.83 V applied.

Crossover Frequencies: 400 -Hz
low-pass on separate woofer, 2.5 -
kHz low-pass and high-pass be-
tween dual -concentric tweeter and
woofer.

Crossover Slopes: First -order, 6
dB/octave.

Impedance: 6 ohms nominal, 4
ohms minimum.

Recommended Amplifier Power:
10 to 175 watts per channel; maxi-
mum, 300 watts/channel peak.

Dimensions: 383/8 in. H x 121/2 in. W
x 93/4 in. D (97.5 cm x 31.8 cm x
24.8 cm).

Weight: 46.2 lbs. (21 kg) each.
Price: $1,599 per pair in black ash or

walnut; Model 6s1 base, $99 per
pair.

Company Address: c/o TGI North
America, 300 Gage Ave., Unit 1,
Kitchener, Ont. N2M 2C8, Canada.

For literature, circle No. 92

Tannoy, one of Britain's oldest loud-
speaker manufacturers, pioneered the
use of dual -concentric drivers back in
the 1930s. Most of the models in their
current "Sixes" line have dual -concen-
tric drivers whose woofer magnets
serve as horns for compression tweet-
er drivers, while their woofer cones
serve as horn extensions. The Model
615 is the top speaker in this line.

Tannoy's latest 8 -inch, dual -concen-
tric driver, used in the 615, has both an

improved horn design and a structure
the company calls a "Tulip" wave -

guide, said to produce truly spherical
wavefronts, just in front of the tweeter.
The horn is driven by a compression
driver with an aluminum -alloy dia-
phragm and a Ferrofluid-cooled voice-
coil. Coaxial or dual -concentric drivers
have excellent coverage of the listen-
ing area because of their inherently
coincident acoustic sources. The high
and low frequencies emanate from the
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The tonal balance of
coaxial or dual -concentric
drivers changes minimally
with different listening
locations and distances.

same point in space, thus providing
well -controlled symmetrical coverage,
that is, identical both vertically and hor-
izontally.

Coaxial drivers come quite close to
the acoustical -radiator ideal of con-
stant directivity over a substantial fre-
quency range. (I am intimately ac-
quainted with such radiators, having
designed constant -directivity horns for
several manufacturers, and I hold
three patents in this area.) A constant-
directivity source, which has the same
on- and off -axis frequency response,
also has the unique advantage of hav-
ing a power, or reverberant -field, re-
sponse that is identical to its axial fre-
quency response. This makes the
source behave much more uniformly in
different environments or locations in a
room, resulting in a sound whose tonal
balance changes minimally with differ-
ent listening locations and distances.

In addition to the dual -concentric
driver, the 615 includes an additional
8 -inch woofer and a passive radiator
that Tannoy calls a mass -tuned pas-
siVe cone. The low -frequency portion
of the system is a vented -box design
with a passive radiator taking the place
of the port. The passive radiator actual-
ly uses the same cone and suspension
as the 8 -inch woofers, but without a
magnet or voice -coil, and thus has the
same air -moving capabilities as either
woofer does. At low frequencies, the
two woofers operate in parallel, but
above 400 Hz, the separate woofer is
rolled off by the crossover. The cabinet
forms a single cavity in which both
drivers and the passive radiator oper-
ate. The cones of all three units are
injection -molded of a mineral -loaded
olefin copolymer plastic and are
thicker near the neck section for in-
creased rigidity at the driven point.

The enclosures are six -sided, which
increases the cabinet's strength and
minimizes wall vibration. This design
also improves lateral dispersion by re-
ducing edge diffraction. Identical
grilles cover each of the three sound
radiators on the front, and are attached
with projections that fit holes on the
cabinet front and hold the grille slightly
off the cabinet's surface. The systems
were supplied to me with optional
molded -plastic bases that increase the
footprint of the 615 to improve stability
and also serve as attachment points
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for either the mounting spikes or pads
provided. These pads and spikes can
also be screwed directly into the
speaker cabinets.

The inside of the low -frequency en-
closure is partially filled with a white
polyester absorptive material. Most of
the enclosure is constructed from 3/4-

inch -thick medium -density fiberboard.
The top and bottom panels (Tannoy
calls them end caps), and the portion
of the enclosure separating the dual
concentric's enclosure from the bottom
portion of the cabinet, are made from
injection -molded, mineral -filled poly-
propylene. The enclosure is reinforced
very well with an internal top -to -bottom
brace, which provides even greater
stiffness beyond the multi -panelled
construction. The drivers actually butt
up against this brace for support, with
a small amount of putty added be-
tween to eliminate vibrational contact.

The crossover of the 615 is of mini-
malist design and has only five parts:
Two inductors, two capacitors, and
one resistor. Parts quality is high, and
iron -dust core inductors and polypro-
pylene capacitors are employed. All
connections use heavy -gauge wire
and connect to the drivers with clips.
The crossover is wired on a p.c. board
attached to the rear -mounted input
connection panel.

The connection terminal panel at the
back of the system allows bi-wiring but
also includes a unique captive assem-
bly that slides out to connect the two
sets of input terminals when the system
is not bi-wired. The terminal wire holes
are even large enough to handle a
heavy cable in addition to the sliding
connection straps.

Measurements
Figure 1 shows the 615's anechoic

on -axis frequency response, along
with the effect of the dual -concentric
driver's grille. Measurements were tak-
en on the center axis of the dual -con-
centric driver, at 2 meters with 5.66 V
rms applied, and then referenced back
to 1 meter. The response below 300 Hz
was derived from 2 -meter ground -
plane measurements with the input re-
duced to 2.83 V rms to compensate for
the ground plane's 6 -dB boost.

The on -axis curve, although some-
what rough, is well extended and re-
veals a high sensitivity of 91.6 dB
(close to the 92 dB specified) aver-
aged over the four -octave range from
250 Hz to 4 kHz. A sharp, high -Q dip of
20 dB at 17.3 kHz is exhibited in the
on -axis curve, although the tenth -oc-
tave smoothing of the axial curve in
Fig. 1 partially masks the dip's severity.
Excluding this dip, the curve fits within
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The Tannoy 615's coaxial
configuration pays off in
vertical off -axis responses so
well behaved as to look just
like the horizontal curves.

a window of ±3.7 dB from 50 Hz to 16
kHz (referenced to 1 kHz) and there-
fore does not quite meet the manufac-
turer's specification. Below 40 Hz the
response rolls off at about 18 dB/oc-
tave and is 10 dB down at 35 Hz from
the 1 -kHz level. The notch in the re-
sponse at 110 Hz appears to be relat-
ed to some internal resonance mode,
because it was apparent even in a
near -field measurement of the coaxial
driver's woofer.

The right and left units matched
closely, within ±0.6 dB, below 16 kHz.
Because of the significant response
changes caused by the grille, these
and all subsequent measurements
were taken with the grilles off.

Figure 2 shows the phase and
group -delay responses, referenced to
the tweeter's arrival time. The phase
curve stays within a compact, 180° en-
velope from 200 Hz to 20 kHz. The
group delay is fairly flat above 1 kHz
but exhibits minimum -phase irregular-
ities at 105 and 650 Hz due to dips in
the axial response (and hence irregu-
larities in the phase response) in these
same areas. If these dips were equal-
ized flat with a minimum -phase equal-
izer, the phase and group -delay re-
sponses would become much better
behaved.

Figure 3 divulges the system's 1 -

meter, on -axis energy/time response
for 2.83-V signals in two frequency
ranges. For the left-hand curve, the
test parameters were chosen to accen-
tuate the system's response from 1 to
10 kHz. The main arrival, at 3 mS, is
well behaved but broadens at the
base, and there is a single significant
delayed arrival, at 3004, about 21 dB
down. The other curve, which has
been shifted to the right by 4 mS for
clarity, shows the results of the sweep
covering the range from 13 to 22 kHz,
where the tweeter exhibits severe
peaks and dips. The curve reveals two
sharp peaks of roughly equal level
separated by about 200 S. This be-
havior could be due to an internal
acoustic problem in the construction of
the tweeter's compression driver and/
or horn. Fortunately, the aberrations
are high enough in frequency so that
audible problems are minimal.

Figure 4 displays the normalized
horizontal off -axis responses of the
615. Normalization has been carried
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out only up to 16 kHz; normalizing the
on -axis dip above this frequency
would create a misleading hump in the
off -axis response, shown at the rear of
the graph. The horizontal coverage is
very well behaved.

The normalized vertical off -axis re-
sponses are shown in Fig. 5. In the
center of the graph (front to rear), the

on -axis response is in bold, and the
above -axis responses are in the front
of the display. The 615 exhibits excel-
lent vertical off -axis behavior, without
any aberrations in the crossover re-
gion. The curves are so well behaved
that they could be mistaken for the
horizontal off -axis curves. The coaxial
configuration of the Tannoy's mid- and
high -frequency drivers pays off abun-
dantly here.

Figure 6 shows the NRC-style mean
horizontal on- and off -axis responses.
The mean vertical responses are not
presented because they were essen-
tially the same as the horizontal re-
sponses (except for some greater di-
rectivity below 1.5 kHz), a very rare
trait. The mean axial (+ 15° to - 15°)
horizontal response is very close to the
on -axis response. The 30° to 45° mean
response is also close to the axial
curve but has reduced level above 7
kHz. The 60° to 75° mean response
rolls off relatively smoothly above 3
kHz, reflecting the smooth increase of
directivity of the dual -concentric driver
in this region. Neither the horizontal nor
the vertical mean curves had the sharp
peaks, varying with direction, that
speakers with spaced drivers exhibit at
crossover. The individual curves (not
shown) that were averaged to make
each mean curve were all quite closely
packed, also a rare characteristic.

A low -frequency, high-level sine-
wave sweep disclosed a solid enclo-
sure with minimal cabinet resonances.
Only a moderate top -panel resonance
at 300 Hz was evident. The woofers
did not exhibit any dynamic -offset ef-
fects up to their excursion limits of
about ± 0.25 inch. Below 400 Hz, the
excursions of the coax woofer cone
and the lower woofer were essentially
equal. With an input level of 5 V rms,
the coax and the lower woofer exhibit-
ed a sharp reduction in excursion at 29
Hz, which indicates the tuning point of
the passive -radiator vented box. At this
frequency, the passive radiator's ex-
cursion was quite large. However, at
higher levels below 35 Hz, the passive
radiator ran out of excursion at about
0.6 inch, peak to peak. At levels above
5.3 V rms, at and near 29 Hz, the
system's distortion increased suddenly
when the passive radiator reached its
excursion limit. Above this level, both
bass drivers also rose to their excur-
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"Krell... Threshold... Madrigal... Rowland...

Research... Coda... Parasound. What'll

RAVE REVIEW RAVE REVIEW RAVE REVIEW

Parasound?
How does Parasound manage a mention with

the above said heavy hitters of the transistor

amplifier world? Easy, the new 2200 power

amplifier from Parasound has the type of power

and performance that would be expected from

the big guys, were they to build an amplifier at

the two grand mark. The fact that the 2200 only

costs $1,585 certainly sweetens the deal,

making it a ridiculously great bargain.

But why Parasound?

Actually, this is the amplifier that I had been

expecting to see from PS Audio, Superphon or

Aragon; a real high calibre audio product that reeks

of power, engineering savvy, and bang for the

buck. Instead, a small firm from northern

California had the sense to recruit one of the best

minds in the business - John Curl - to design

for them a product capable of superior perfor-

mance without a typically prohibitive price tag to

go along with it. John brought with him a full

suitcase of engineering and design experience that

few others in the industry could match or even

dream of. Remember the "JC" designation on

some of the Mark Levinson designs of the 1970's

- that's John Curl. More recently, John has

enjoyed great critical success with his Vendetta

phono section electronics, it being declared "State

of the Art" by several of the glossy mags...

THE AMP. The 2200 weighs in at 58 lbs.,

that's 6 lbs. more than the Krell KST-100 ($2,700),

and only 2 lbs. less than the Madrigal No. 29

($2,800)... It has balanced and single ended inputs

(XLR & RCA), with a switch to convert to mono

operation. The rear of the amp also has two sets of

speaker terminals for those who desire to bi-wire...

Both sides of the amp are flanked by an impressive

array of "Rowland -like" heatsinks... to dissipate the

considerable heat generated by the 12 high -bias

(over 6 wpc in pure class A) bi-polar output

devices per channel. Considering that nearly all

listening is done at one or two watts per channel,

the 2200 delivers a lot of class A -biased power.

Inside you'll find two 1.2 kva toroidal transformers

(one per channel) and 100,000 mfd of filtered

power storage...bypassed by smaller film caps for

improved performance... the first amplifier I have

seen in a long time that goes so far as to even

bypass the larger filter caps in the power supply...

Parts quality throughout is good...

HCA-2200 Power Amplifier
Designed by John Curi

the transformers, filtering caps,

chassis, output devices and

resistors are just about as good as

you can get.

OPERATION. ...Preamps

that worked great with the amp

included the Cary SLP-70, the Muse

Model One and the Counterpoint

Solid 8... However, the 2200 was

quite capable of driving, with ease,

any speaker tied to its outputs. I have operated

this amplifier under grueling and strenuous

conditions for almost three months without so

much as a hint of trouble or breakdown....

THE SOUND. It sounds balanced. No aspect

of its operation unduly draws attention to itself.

The highs aren't grainy or smeared; the bass isn't

bloated; the midrange isn't recessed, or forward for

that matter; the stage isn't cramped; and dynamics

aren't compressed. What we have here is an

amplifier that flat out refuses to do much wrong,

while doing almost everything right. ...

The 2200 is one of the most powerful

amplifiers you will ever come across, controlling

loudspeakers with such aplomb so as to seem

effortless. Transients with the 2200 can be

awesome... Without seeming forward (remember

the balance referred to), the 2200 extends into the

bass region with incredible authority. Combining

this amp with the Chapman T-7 loudspeaker, I was

able to shake loose the neighbors fillings

and send the dog running for cover under

one of the kids beds... but the bass wasn't

there unless it was supposed to be...

Clarity and the sense of

space on a three dimensional

stage were very good.

Without effort I could pick out

the location of instruments

and vocals. Saxophone on

"Jazz at the Pawnshop" had an

excellent sense of presence, the

sax standing clearly apart from the

other instruments on the stage.

Drums at right rear had perfect placement,

and there was a nice feeling of left and

right, up and down, as the drummer

worked his way around the drum kit ...

this amp has some pretty remarkable

abilities when it comes to reproducing

the feeling of a live event in the listening room.

Resolution of inner detail was natural and very

revealing, without seeming hyped or exagger-

ated. Images at the back of the stage were crisp

and easy to locate

CONCLUSION. When I first listened to the

Parasound 2200 I got a funny feeling... regarding

how to evaluate it. I'm sitting here with the Allegro

Cantata and the Krell KST-100 thinking how they

defined high -end performance at prices that were

starting to be accessible to "Blue Collar Audio-

philes", even if it was still a stretch dollar -wise...

I will continue looking for and examining products

of quality and value so that we can talk about them

on these pages, and yes, I prefer talking about

Parasound and Fried products... because the

Parasound and Fried are not aimed at people with

mere money than brains.

So this is how I'm going to approach the

review of the Parasound 2200 power amplifier.

I want you to add it to the list of truly fine products

that have something special to offer in terms of

value regardless of what it's compared to or what

anyone else says about it. It stands on its own in

terms of build and performance, being basically

as good (accurate) as any amplifier that I am

aware of, and better (more accurate) than most...

- Martin DeWulf -
Excerpted with permission from
Bound For Sound, November, 1991.

Atter such praise, all we can say is...

Hear It Now.

mop

PARASOUND
affiodable anal o fir lb critical listener

Parasouna Products. Inc.. 950 Battery StreetCan Francisco, CA 94:11

800-8.22-8402 / 415-397-7100 /FAX 415-397-044



The 615's high sensitivity
and high efficiency were
apparent from the moment
I began my listening.

sion limits, because the loading effect
of the passive radiator is negligible
when it reaches its limit. Everything
was okay at 5.3 V rms, but the system
went bananas at 5.4 V rms, an in-
crease of just 0.2 dB! The level must
be reduced below 5 V rms to stop this
nonlinear behavior. At 25 Hz and be-
low, the input cannot be raised above
about 3.5 V rms (only 2 watts into the
rated 6 ohms) without the passive radi-
ator running out of gas!

The air -moving capability of the
615's passive radiator is actually quite
small in comparison to the capability of
the main woofers. A good rule of
thumb for system design of passive -
radiator vented boxes is to use a pas-
sive radiator that has at least two times
the air -moving capability of the main
radiators. Assuming equal excursion
capability, the size of the passive radi-
ator in this Tannoy system should be in
the range of four 8 -inch woofers, or
roughly the size of a single 15 -inch
woofer!

The crossover consists of all first -
order filters with a series RC imped-
ance -correcting network in parallel
with the separate woofer. Near -field
measurements of the lower woofer
showed that its acoustic output rolled
off above 400 Hz. Separate measure-
ments of the individual high and low
acoustic outputs of the coax (made by
separately driving the bi-wire inputs)
revealed that the upper crossover is at
1.75 kHz rather than the stated 2.5
kHz. These individual output measure-
ments (not shown) indicated that the
acoustic roll -off slopes of the coax are
about 12 dB/octave down to the -10
dB point. Beyond this, the outputs roll
off much faster. Phase measurements
indicated that the individual outputs
are essentially in phase at crossover
and are 6 dB down. Lobing does not
occur in a coax, no matter what the
phase relationships of the individual
drivers are, because the acoustic cen-
ters of the high and low sections are
essentially coincident.

The 615's impedance, plotted over
the extended range of 10 Hz to 20 kHz,
is shown in Fig. 7. Three low points are
evident, with the lowest a relatively low
2.8 ohms at 190 Hz. A minimum of 2.9
ohms at the 29 -Hz vented -box reso-
nance of the passive radiator system is
also noted. The impedance reaches a
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high maximum of 29 ohms at 3.25 kHz.
The total curve thus has a high max/
min variation of 10.4 to 1 (29 divided
by 2.8). The system will be quite sensi-
tive to cable resistance because of this
variation and the relatively low mini-
mum impedance. Cable series resis-
tance should be limited to a maximum
of about 0.036 ohm to keep cable -drop

effects from causing response peaks
and dips greater than 0.1 dB. For a
standard run of about 10 feet, wire of
12 gauge or larger should be used.

The 615's complex impedance, plot-
ted over the range from 5 Hz to 30 kHz,
is shown in Fig. 8. The phase of the
impedance (not shown) varied consid-
erably, reaching a maximum angle of
+50° (inductive) at 18 Hz and a mini-
mum angle of - 45° (capacitive) at 5.5
kHz. The Tannoy will be a moderately
challenging load for some amplifiers
because of its low and relatively reac-
tive impedance.

Figure 9 shows the 3 -meter room
response with both raw and sixth -oc-
tave smoothed curves. The 615 was in
the right-hand stereo position, aimed
at the listening location, and the test
microphone was placed at ear height
(36 inches, essentially on the dual -con-
centric driver's axis) at the listener's
position on the sofa. The system was
driven with a swept sine -wave signal of
2.83 V rms (corresponding to 1.33
watts into the rated 6 -ohm load). The
sweep's parameters were chosen to
include the direct sound plus 13 mS of
the room's reverberation. Between 2
and 16 kHz, the smoothed curve is well
behaved and fits within an envelope of
±2.5 dB. Excluding roughness from 1
to 2 kHz, above 500 Hz the smoothed
curve is actually quite close to the on -
axis response. This indicates that the
reverberant -field power response of
the speaker is close to its axial re-
sponse, a direct result of the smooth
on- and off -axis response of the dual -
concentric driver.

Figures 10 to 12 show single -fre-
quency harmonic distortion versus
power level for different musical notes.
The power levels were computed us-
ing the rated system impedance of 6
ohms and run from 0.05 to 50 watts in
30 steps of 1 dB each.

Figure 10 shows the El (41.2 -Hz)
harmonic distortion. At full power, the
second and third harmonics reach sig-
nificantly high levels of about 10% and
27%, respectively. Higher order har-
monics also reach significant levels.
Some compression above 20 watts is
noted in the fundamental and in the
second and third harmonics. Even in-
cluding compression effects, at 50
watts the Tannoy generates a fairly
loud 99 dB SPL at 1 meter at 41.2 Hz.
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Rule #23
All drivers

are not
created equal.

p

The speakeron the left is designed with Injection -Molded Polypropylene (IMPP') cone technology. The speaker on the right,
is paper. The speaker on the left offers cleaner, richer bass. The one on the right doesn't. The
one on the left can handle extraordinary amounts of power without distortion. The one on
the right can't. The one on the left is from a full line of new high-performance component speak-
ers from Pioneer.' The one on tie right isn't. To find out more, call 1-800-421-1604, ext. 441

ca PIONEER'
The Art of Entertainment

© 1992 Pioneer Electronics (USA) Inc.. Long Beach. CA.
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On vocals, the Tannoys
presented a very lifelike,
up -front sound that was
quite pleasing.

In Fig. 11, the A2 (110 -Hz) harmonic
distortion, the second harmonic
reaches a moderate 5% or so at 50
watts, with the third at only 1.3%. Curi-
ously, the third harmonic reaches an
intermediate peak, falls, and then rises
to its final value as power is increased.
At 110 Hz with an input of 50 watts, the
speaker generates a fairly loud 105 dB
SPL at 1 meter.

Figure 12 shows the A4 (440 -Hz)
harmonic -distortion data. The second
harmonic reaches only 2.6% at full
power and the third harmonic only
0.44%. At 440 Hz and 50 watts, the
system generates a loud 108 dB SPL.

Figure 13 shows the IM created by
mixing 440 -Hz (A4) and 41.2 -Hz (E1)
tones of equal input level. The IM dis-
tortion rises to a significant 22% at 40
watts. Interestingly, the IM distortion
does not drop very quickly with de-
creasing power, remaining at a fairly
high 6% even at 1 watt. Overall, the
615 exhibited substantially high distor-
tion in the El (41.2 -Hz) harmonic mea-
surement and in the IM test but reason-
able distortion at higher frequencies.

The Tannoy's short-term peak -power
input and output capabilities are
shown in Fig. 14. The measurements
were made by applying a 6.5 -cycle,
third -octave -bandwidth tone burst at
each third -octave frequency. The peak
electrical input power, seen in the low-
er curve, was calculated by assuming
that the measured peak voltage was
applied across the rated 6 -ohm imped-
ance. From a low of 2 watts at 20 Hz,
the peak input power rises with fre-
quency. It reaches a plateau of about
550 watts at 100 Hz, drops somewhat
to 350 watts, and then rises to 2,400
watts above 1 kHz (120 peak volts
across the rated 6 -ohm load). The de-
pression near 300 Hz was likely due to
inductor overload in the woofer portion
of the crossover.

The upper curve in Fig. 14 shows the
maximum peak sound pressure levels
the system can generate at 1 meter for
the input levels shown in the lower
curve. Also shown here is the "room
gain" of a typical listening room at low
frequencies, which adds about 3 dB to
the response at 80 Hz and 9 dB at 20
Hz. The peak acoustic output rises
rapidly with frequency up to 200 Hz,
where it reaches a level of about 120
dB. After a slight dip, the output rises
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to a maximum near 125 dB and essen-
tially follows the ups and downs of the
on -axis response. Although this speak-
er's peak power handling is on the low
side, its relatively high sensitivity (effi-
ciency) results in high peak outputs.

Quite usable levels of 100 dB SPL or
higher can be attained with one speak-
er at 35 Hz and above, with room gain,
and a stereo pair can reach even high-
er low -frequency levels with bass ma-
terial common to both channels.

Use and Listening Tests
The 615s are quite attractive. The

black ash finish of the samples I tested
fit in well with the furnishings of my
listening room, though I find the walnut
version even more attractive. For my
listening, I used the optional stands
(whose large footprint adds stability
and which can be filled with lead shot
or sand to lower the center of gravity)
and the supplied spikes.

Tannoy sent me several very exten-
sive, informative white papers describ-
ing many aspects of their "Sixes" line,
including such topics as industrial de-
sign, materials technology, dual -con-
centric features, and bi-wiring. The
four -page owner's manual, covering
the use and installation of the "Sixes"
line, suggests that the 615s be placed
away from walls and corners and
spaced 2 to 4 meters apart, and that
the listener sit a bit further from the
speakers than they are from each oth-
er. The company algo suggests remov-
ing the grilles for serious listening,
which I did. For the best stereo image,
the speakers should be pointed either
directly at you or with their axes cross-
ing in front of you.

I placed the 615s in my customary
locations: 10 feet from the sofa, sepa-
rated by 8 feet, and well away from the
rear and side walls. The speakers were
aimed towards my listening position
and not tilted back, which placed my
ears directly on the axis of the dual -
concentric drivers. The equipment
lineup consisted of my usual Jeff Row-
land amplification and Onkyo and Ro-
tel CD players. Listening was done
with and without bi-wiring, using
Straight Wire Maestro cables.

On first listening, the high sensitivity
and efficiency of the 615s were imme-
diately apparent. These speakers pre-
sented a wide, very realistic sound -
stage with an excellent uniformity of
coverage. The speaker's tonal quali-
ties are quite independent of listening
position. On the pink -noise stand-up/
sit-down test, the 615s actually had
slightly better vertical coverage than
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The Tannoy 615s deliver
excellent stereo imaging
and soundstaging plus
clean reproduction of
high-level transients.

my B & W 801 reference systems,
which are very good in their own right!

On pink noise, the Tannoys added a
tonal coloration that was not present
with the B & Ws. Because of the 615s'
evenness of coverage, however, the
coloration remained the same no mat-
ter where I listened from! Equalization
should work well here, because the
615s' unusually uniform directionality
would ensure that the equalized signal
would sound the same to all listeners. I

wish I had had the time to investigate
this further.

On program material with high-level
bass passages, the 615s tended to
muddy the higher ranges when the
bass was present. This effect was
quite evident on high-level pedal sec-
tions of The Organ Works of J. S. Bach,
Vol. 4 played by Jean Guillou (Dorian
DOR-90151). On most other program
material, the bass level and extension
were quite adequate. As long as the
frequency range of the program mate-
rial was limited to 35 Hz and above,
these speakers did quite well. On
band -limited third -octave pink noise,
they could not generate any usable low
end on the 20- and 25 -Hz bands if
driven at a level that did not overload
them. With the low -frequency band -
limited noise, the onset of overload oc-
curred quite suddenly as level was in-
creased. At higher frequencies, how-
ever, the Tannoys generated quite us-
able levels.

On vocals, such as soprano Julianne
Baird singing with Colin Tilney playing
harpsichord on Musica Dolce (Dorian
DOR-90123) or Linda Ronstadt on Mas
Canciones (excellent traditional maria-
chi music, Elektra 61239-2), the 615s
presented a very lifelike, up -front
sound that was quite pleasing.

The Tannoys' high efficiency and
sensitivity serve them well in reproduc-
ing program material that has high
crest factor (ratio of peak to continuous
power). This was demonstrated on the
recording of fireworks on the Pierre
Verany Digital Test CDs (PV.788031
and PV.788032). The aerial explosions
could be turned up to truly realistic
levels on the 615s, but my Rowland
amplifiers ran out of gas trying to get
the B & Ws up that loud! The 615s also
did extremely well on producing the
realistic levels and the "horn bite" typi-
cal of live trombones and trumpets on
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The Age of Swing, Vol. 1 by the BBC
Big Band (a super big -band recording,
Bainbridge BCD 2511).

To sum up, the Tannoy 615s present
quite a package of contrasts. On one
hand, they have excellent stereo imag-
ing and soundstage capabilities due to
their superb evenness of coverage,
and they also provide clean reproduc-
tion of high-level transients due to their
high sensitivity and efficiency. On the
other hand, they exhibit moderately
rough frequency response and are vul-
nerable to overload on high-level, low -
frequency program material. Yet on
balance, I feel the pluses far outweigh
the minuses. These speakers' good
looks and reasonable price make them
good competitors and quite worthy of
audition. D. B. Keele, Jr.
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With Picture In Picture this
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AURICLE

THIEL CS2.2
SPEAKER
Company Address: 1042 Nandino

Blvd., Lexington, Ky. 40511.
For literature, circle No. 93

The new Thiel CS2.2 is priced at
$2,250 a pair, making it very much a
high -end speaker, although it is priced
only midway in this company's line. In
fact, the Thiel CS2.2 costs only about a
quarter of the price of the Thiel CS5,
which I use as one of my reference
speakers, although I suspect that for
most audiophiles, the CS2.2 will be the
better loudspeaker as well as the bet-
ter buy.

The CS2.2 is a floor -standing speak-
er about 42 inches high, 121/4 inches
wide, and 13'/4 inches deep. It stands
high enough to deliver the midrange
and treble directly to the ear when the
listener is seated, but low enough so
that the speaker does not dominate the
room. The relatively narrow front, at-
tractive front slope, and excellent
woodwork also make the speaker easy
to place.

As for basic design features, the
CS2.2 uses a very rigid enclosure that
is solidly built to reduce energy stor-
age, and it weighs about 70 pounds.
Even at very high sound levels, the
enclosure is very well damped and un-
usually free of any sign of vibration.

The CS2.2 uses four drivers. The
three active ones include a 1 -inch
high -output metal -dome tweeter that
operates above 3 kHz, a 3 -inch mid-
range driver that operates from 800 Hz
to 3 kHz, an 8 -inch very -long -throw
woofer that operates up to 800 Hz, and
a 6 x 9 -inch passive radiator. The
tweeter and midrange are close to-
gether and are carefully integrated to
provide an apparent point source. The
CS2.2 uses a complex crossover net-
work, and in what is virtually a Thiel
trademark, it's designed for time and
phase coherence. The Thiel CS2.2 in-
cludes such a wide range of other
technical features that they all cannot
be covered in a short review, but they
are discussed in depth in a Thiel white
paper.

The frequency response specifica-
tion is set at a very demanding ±2 dB
from 35 Hz to 20 kHz, the phase re-
sponse specification is 5°, and time
response is 150 µS for -20 dB.

The tweeter is a metal -dome design
whose resonance is out at 26 kHz,
while the woofer is a completely new
two -cone design that reduces dia-
phragm resonance and low-level vi-
bration. The front baffle is curved to
reduce reflection and diffraction (thus
providing cleaner sound and more
precise imaging), and sloped to cut
time error to less than 0.5 mS.

Specifications are one thing, and ac-
tual sound is another. The Thiel CS2.2
shows that a cone speaker design can
compete with ribbons and electrostat-

ics for apparent speed and transpar-
ency. At the same time, properly posi-
tioned, the CS2.2 smoothly integrates
its outstanding treble and midrange
with a level of bass dynamics and
deep bass that few speakers any-
where near its price can touch.

Extended listening to the CS2.2's
midbass, midrange, and treble makes
it clear that this is a very flat design. It
sounds consistently natural with a very
wide range of well -recorded classical
music, and is also free of any tendency
to favor one type of voice over another
or one instrument over another. The
CS2.2 also blends the frequency ex-
tremes smoothly into the midrange. I

have criticized some past Thiel speak -
Continued on page 72
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Season tickets for a lifetime.

The season begins tonight. In the comfort of
your own home. No parking hassles. No babysitter.

No annoyances from the guy in the row behind you.

With the D400 stereo power amplifier coupled
to your speakers, your favorite performers will be right

there with you, as you've never heard them before.
Palpable. Holographic. Immediate. With the most

explosive dynamics heard cutside of a concert hall.

Simply put, the D400 will transport you.
Thanks to the enormous reserves of musical power
lurkng within the D400's classic, understated exterior.
And to sophisticated -_eading-edge circuitry that
focuses and clarifies instrumental timbres as only
a great seat or the finest tube amplifier could do
before. Without maintenance.
So, why not enjoy the best seats in the house?
Your house, every night of the year. Audition the D400
soon at your nearest Audio Research retail specialist.

audio research
HIGH DEFINITION*

5740 Green Circle Drive / Minnetonka, Minnesota 55343-4424 / Phone: 612-939-0600 FAX: 612-939-0604
Enter No. 2 on Reader Ser4ce Card



AURICLE

THETA
DSPro PRIME
D/A CONVERTER
Company Address: 5330 Derry Ave.,
Suite R, Agoura Hill, Cal. 91301.
For literature, circle No. 94

The Theta DSPro Prime, a $1,250
D/A converter, is basically a one -bit
system and is designed to correct four
sonic problems that have caused such
systems to disappoint many people.
The first of these problems is that the
image size one -bit systems present
seems constant, almost regardless of
the performance, which magnifies solo
instruments and singers. There is also
a tendency to center the image, com-
pressing its spread from right to left.
The soundstage is shallow, often two-
dimensional. And finally, there is a lack
of harmonic detail, or "air." Notes are
not harsh, yet they lack overtones and
subtle detail, especially with cymbal,

flute, and sometimes
voice. Occasionally the term MASH
seems all too appropriate.

According to Theta, all one -bit sys-
tems to date have used full, 16 -bit digi-
tal input filters, purchased as chips
from Philips, Sony, Yamaha, and oth-
ers. Such chips seem to be rede-
signed annually, but their improve-
ments are only incorporated into new
units, not those already in the field.

The Theta DSPro Prime is the first
audio product to combine true pro-
grammable digital signal processing
with one -bit D/A conversion. It uses a
ROM -driven Motorola DSP56001 mi-
croprocessor to provide the first 20 -bit,
four -times oversampling function. This
allows freedom from obsolescence by
allowing inexpensive software up-
grades. The "four -over" signal is sent
to a Signetic/Philips SAA7350 one -bit
D/A converter that provides the noise
shaping, the one-bit/64-times over -
sampling, and the conversion. Theta
believes the ROM -driven microproces-
sor provides a digital filter that allows
the time domain as well as the frequen-
cy domain to be optimized. The sonic
benefits Theta seeks from this ap-
proach are a fully extended high -fre-
quency response as well as superior
imaging, depth, detail, and sound -
stage realism.

The Prime has other important fea-
tures. It has large power supplies for

is
exceptionally well shielded and free of.
hum fields, and has a pilot light to
show that it is receiving a digital signal
(which may seem like a minor feature
until you try to trouble -shoot a unit with-
out one). It uses some 71 bypass ca-
pacitors per unit to reduce digital hash
and noise. The analog section has
been specially designed to match the
requirements of one -bit D/A convert-
ers, rather than adapted from other
players, and it has been isolated from
the r.f.-generating digital circuits.

While a mix of advanced design fea-
tures should be provided in an out-
board decoder in this price range, I

have seen a number of similar units
that are far less sophisticated and well
made. Several also generated memo-
rable hum fields and required place-
ment well away from phono units
and-in one case-from other digital
equipment.

We all have heard countless claims
about the technical merits of different
digital processors, but the real issue is
whether a given unit actually delivers
superior sound quality. The DSPro
Prime does, and this-not Theta's
technical claims-is why I have cho-
sen to review it.

The DSPro Prime does not eliminate
all of the problems in the other one -bit

and reduced -bit machines I have
heard to date, but it does provide sig-
nificant improvements in each area
where the others have fallen short:

 Image size is fully realistic. While
all CD players exhibit variations in im-
age size, and only the producer of a
given recording can know what image
size accurately reproduces the original'
sound, the DSPro Prime is both realis-
tic and exhibits the proper variation in
image. size to provide a credible illu-
sion of realism. Unlike other one -bit
and reduced -bit units I have heard, the
Prime also reproduces the kind of sub-
tle imaging characteristic of top -
priced, high-performance DACs.

 The overall soundstage and imag-
ing are still slightly centered, but not to
the unrealistic extent of many ma-
chines using one -bit technology.

 The depth is good to very good,
although it does not rival that of top -of -
the -line decoders from Krell, Wadia,
and even Theta.
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"There is an inherent quality of
ruggedness, reliability, and sonic integrity
that has always impressed me favorably
when I have had the opportunity to test and
listen to Soundcraftsmen products."

Leonard Feldman, Audio

SOUNDCRAFTSMEN UTILIZES ITS LEGENDARY

CRAFTSMANSHIP AND RELIABILITY TO PRODUCE THE

FINEST LINE OF AUDIO ELECTRONICS AVAILABLE.

MADE IN THE USA AND CRAFTED TO EXACTING

TOLERANCES, SOUNDCRAFTSMEN ELECTRONICS ARE

AMERICAN INGENUITY AT ITS HIGHEST LEVEL.

MODELS SHOWN ARE THE A400, P100, AND T100

MTX SOUNDCRAFTSMEN
Technical Assistance: 2200 S Ritchey, Santa Ana, Ca 92705,
Phone 714-556-6191
Sales Support: 555 W Lamm Rd, Freeport, IL 61032,
Phone 815-232-2000

MTX, 1992
Quote reprinted with permission hom Hatchette Magazine, 1989
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For the price, I've never
heard a processor combine
the DSPro Prime's level of
upper octave excitement
with these sound attributes.

 Harmonic detail, or "air," is also
very good. Once again, the more so-
phisticated decoders that cost well
over twice the price of the DSPro Prime
do better. The Prime is, however, fully
competitive with any of the other de-
coders in its price range that I have yet
heard in its ability to reproduce the
essential subtleties of music. It man-
ages to provide an exceptional degree
of upper midrange and treble detail
without hardness or a loss of harmonic
richness.

More generally, the Prime has a well-
balanced mix of sound characteristics.
Unlike some separate decoders that
seem to try to sound different, rather
than accurate, there is no exaggera-
tion of the size of the soundstage. Mu-
sical dynamics are very well handled,
at both low and high levels, and the
sound is consistently good with choral
music, grand opera, and symphonies
like Mahler's Eighth. There are many
Compact Disc players that produce
minor sonic oddities when playing
complex large-scale music.

If I were shaping the sonic palette of
the Prime, I would like a touch more
bass energy and musical depth. I also
might choose an upper midrange and
treble balance that is slightly softer and
that sounds a bit less forward. This,
however, is a matter of personal taste
rather than proper performance. I

should also note that I have yet to hear
a 'D/A converter anywhere near this
price range that could combine such a
mix of sound characteristics with the
level of upper octave excitement pro-
vided by the Prime.

The Theta DSPro Prime is one of a
handful of units I have heard in the
$1,000 to $2,000 price range that really
justifies its price. I have also been im-
pressed with the Sony CDP-X777ES
and the Proceed PDP-2 and PCD-2,
but there is no question that the Theta
DSPro Prime offers a unique mix of
sound attributes. Further, the Prime
makes a major improvement in the
sound of many LaserDisc players, and
its built-in upgrade capability is a tre-
mendous asset. Digital sound is con-
stantly improving, and any unit that can
already deliver outstanding sound-
and take advantage of the changes in
the state of the art-offers exceptional
value for the money.

Anthony H. Cordesman

THIELIcontinued from page 68

ers for providing a bit too much treble
energy and for appearing to tilt the
overall spectrum toward the upper fre-
quencies. This is not a complaint that
anyone is likely to make about the
CS2.2. Few speakers provide treble
this clean and extended.

Similarly, this really is a very different
kind of bass than I've heard from past
Thiel speakers. It measures very deep,
and the CS2.2 can move a great deal
of air in real -world listening rooms. Far
too many speakers cannot really deliv-
er deep or consistently tight bass at
musically realistic power levels. The
CS2.2 may not have the low -frequency
extension of the CS5 in this regard, but
its bass is both more realistic and bet-
ter integrated with the midrange. It also
adds a natural warmth lacking in
Thiel's previous small and mid -sized
speakers. The only caution I would
make is that this kind of bass requires
careful attention to placement. Putting
the CS2.2 near a room boundary will
produce too much bass, and experi-
mentation is needed to avoid room in-
teraction and standing -wave prob-
lems. As is the case with all speakers
with this kind of bass power, the CS2.2
is not suited for a boomy room. Further,
as a 4 -ohm speaker, it naturally puts
higher demands on the amplifier, and
both the bass and the dynamics bene-
fit a great deal from using a high -pow-
er high -current amplifier with excellent
damping.

The most impressive aspect of the
CS2.2 is its level of clarity and defini-
tion. I spend a great deal of time listen-
ing to ribbons and electrostatics, and,
prejudiced or not, I generally find they
provide more speed and detail than
conventional speakers, and do so with
more coherence and integration. I was
also listening to a well -regarded elec-
trostatic while I was auditioning the
Thiel, however, and the CS2.2 consis-
tently revealed more harmonic and
transient detail.

Although it may not be important to
the average user, I was also surprised
to find that the CS2.2 revealed some of
the differences between cartridges
and digital decoders better than its big
brother, the CS5. I was particularly
struck by its ability to resolve the finer
details in low-level passages with larg-
er midrange content and on solo gui-
tar. The acoustic guitar is an instru-

ment that virtually all good speakers
can reproduce reasonably well, but
few can reproduce very well. The Thiel
CS2.2 is in the latter category.

The speaker's soundstage and im-
aging are also very good, as they have
the normal characteristics of a mono-

polar speaker configured to provide an
apparent point source. With the speak-
ers positioned about 7 feet apart and
angled slightly toward the listening po-
sition, the soundstage was wide with-
out any tendency to leave a hole in the
middle or to cluster the sound around
the speaker. The apparent depth was
the apparent depth on the recording;
the CS2.2s do not add any depth of
their own or lack any of the CS5's abili-
ty to reproduce the depth that is actu-
ally on a recording.

The size of the soundstage was
moderate, at least compared to bipolar
and planar speakers. There also was
no extra hall effect of the kind you get
with speakers with rear radiation, al-
though the clarity of the CS2.2 benefit-
ed from the lack of extra reflections
and the apparent soundstage was very
natural.

The imaging was very precise, with
no exaggerations or subtractions, and
was stable over a relatively wide listen-
ing area. The arc of left -to -right imag-
ing was excellent, with instruments and
voices reproduced at the size appro-
priate to the recording. Back-to-front
imaging was good, although some oth-
er high -end speakers do a better job of
reproducing layers of depth.

Musical dynamics were very good
for a speaker of this size, and the
CS2.2 reproduces complex and de-
manding dynamic passages with no
apparent trade-offs of frequency range
or clarity. This is an outstanding speak-
er for romantic symphony, grand op-
era, jazz groups, and the increasing
amount of well -recorded power rock.
At the same time, it does equally well
with chamber music, solo voice, and
solo instruments.

If you give proper attention to room
placement and the choice of power
amplifier, the CS2.2 is a superb choice
for real -world audio systems-provid-
ing outstanding performance in a mod-
erate -sized speaker that only requires
a single amplifier per channel. This is
not only Thiel's best product yet, but a
best buy. Anthony H. Cordesman
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In 1986, Yamaha developed what many
industry experts consider the most significant
audio advancement since stereo. 'We're referring
to Digital Soundfield Processing.

Digital sampling of actual soundstages
to recreate the same acoustic environments you
once had to go out to enjoy.

Now this remarkable technology is available
in an audio/video receiver. The one you see
before you. Yamaha's new RX-V1050.

The RX-V1050 has four DSP settings, in
fact. Concert Video, Mono Movie, Rock Concert
and Concert Hall.

But what may ultimately be more exciting
is something no other receiver can offer. Dolby*
Pro Logic Enhanced. A technical feat which
combines DSP and Digital Dolby Pro Logic.

An incredible enhancement which allows
you to enjoy all the sonic information embedded
in the movie soundtrack, as well as the acoustics
of the theatre, all without leaving :he hot. se.

Under the hood, the RX-V1050 sports five
power amplifiers-HO-watt amplifiers for the
left, right and center front channels, and 1) -watt
amplifiers for each of the rear effects channels.

A high-powered center channel combined
with Yamaha's DSP and Digital DdLy Pm Logic
enables Yamaha's RX-V1050 receiver to recreate
the experience other receivers have promised,
but have never quite delivered.

Stop by your nearest Yamaha dealer and
hear the new RX-V1050 receiver. The best
argument for staying home
anyone's ever come up will. YAMAHA

The only receiver that can make your
home theatre sound as good as the original.
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CLASSICAL RECORDINGS

MILAN EASE

Vivaldi: Concerti da Camera, Vol. 1. II
Giardino Armonico; Giovanni Antonini,
recorder.
Teldec/Das Alte Werk 9031-73267-2,
CD; 47:36.

Sound: A Performance: A+
You're due for a shock on first hear-

ing if you expect more "cookie -cutter"
Vivaldi from this CD. The first thing to
grab your attention is the breakneck
tempi of the fast movements; wide con-
trasts in dynamic level are next. There
is an overwhelming energy and
bouncy optimism about these perfor-
mances that lift them into a whole dif-
ferent area of early -music interpretive
style, because this is an original instru-
ment ensemble based in Milan of
about 11 players-the only such group
in Italy.

Elements that may seem excessive
are the exaggerated crescendos and
decrescendos, similar to the perfor-
mance style of the Mannheim School,
which came a bit later and in another
place. The idea of "terraced dynam-
ics" central to performance practice of
baroque music is thrown in the canal
by II Giardino Armonico, and the ex-
citement of the music is tremendously
raised by that. Also ditched is the idea
that the ensemble sound of these origi-

nal instruments must be thin, wiry, na-
sal, anemic, and without any founda-
tion in the bass end of the spectrum.
Here, the bass will knock you on your
hiney. The recording acoustic is very
close up, but the instruments' "sound
effects" are not intrusive. There is depth
and width to the stereo stage and a
feeling for the venue's ambience.

Several of the concerti indulge in
"sound painting." Opus 10 is often
identified (as it is on the cover of the
CD booklet) as "La Tempesta di Mare"
concerti, and the storm at sea happens
quite visually in the Concerto No. 1.
Soloist Giovanni Antonini is superb
throughout, and he makes a convinc-
ing case for the recorder versus other
types of flutes used in competing ver-
sions. His sweeping "whoops" on the
final movement of the first concerto
must be heard. If that's historial perfor-
mance practice, they had more of a
sense of humor about the music back
then than we do now! John Sunier

20th Century Harpsichord Music,
Vol. III. Barbara Harbach, harpsi-
chord.
Gasparo GSCD 280, CD; 66:18.

Contemporary music on the harpsi-
chord? Unlikely. But here is Barbara

Harbach, a fetching young lady who
can play anything on her keyboards,
no matter what. Not surprisingly, then,
some of the music here was composed
for her fingers. It often happens.

Which does not mean that the vari-
ous composers really know the harpsi-
chord, or what it can do, or could do
for a contemporary idiom. It is as yet
unwise to judge most contemporary
music as to quality. But I was a bit
distressed at the prevailingly harsh
sounds (not helped by a somewhat
close-up mike position) that seemed to
me more for show, enormously fast
and complex, than for a real use of the
peculiar sound of the plucked string
instrument. Just an impression. The
composers will violently disagree, of
course.

No use describing the quite different
contributions, ranging from longish
and effusive in title-"Expansive, Re-
flective, Frantic"-to short and con-
cise. The important composers are
Daniel Pinkham, the Boston celebrity
who writes learned and very neoclas-
sic counterpoint out of Bach, and the
veteran Samuel Adler, whose two tiny
pieces are a refreshing conclusion.

No question that Harbach is a fan-
tastic technician. Maybe it's good just
to hear how fast she really can make
her harpsichord go.

Edward Tatnall Canby

Victoria de los Angeles, Recorded
Live at the Wigmore Hall. Victoria de
los Angeles, soprano; Geoffrey Par-
sons, piano.
Collins 12472, CD; DDD; 61:41.

Victoria de los Angeles is amazing.
All voices, however well maintained,
become increasingly intransigent with
age. De los Angeles obviously has tak-
en care of hers, but time is inexorable.
What makes this recording so over-
whelming is, in fact, the wit and artifice
with which she triumphs over the inev-
itable. She is utterly the mistress of
both her voice and the occasion, a
London recital in May 1990.

On the disc (which may omit some
numbers of the concert) she begins
with five Italian art songs, then sings
seven Brahms Lieder. Four Catalan
songs are followed by Granados
(three), Obradors (three), and De la
Torre (one). I suspect that the recital
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proper ended with this Spanish group.
It is followed by "Clavelitos," "Blow the
Wind Southerly," and the "Seguedille"
from Carmen-all of which appear to
be encores. Texts and English transla-
tions are included.

There is an earthiness to De los An-
geles' singing now that may jar those
who remember her for the relative
chastity of her style 30 or more years
ago. If she can no longer sustain the
tonal purity that was her hallmark, she
has substituted for it something that
may be even more remarkable. Her
present style makes one yearn to hear
her do Falla's Seven Popular Spanish
Songs, for instance.

Her management of the audience is
equally remarkable. The decorous
warmth of the applause that greets her
entrance is built into visceral howls of
approval by the end of the final encore.
Greater focus might have been

achieved in the otherwise admirable
stereo sound had Collins recorded her
in the studio, but it would not have
been worth the loss of the audience
reaction.

If this CD is not an object lesson in
masterful singing, then none exists. It

is mesmerizing. Robert Long

Bell' Italia: Four Centuries of Italian
Music. Eliot Fisk, guitar.
Musicmasters Classics 01612-
67079-2, CD DDD; 66:55.
Sound: A Performance: A +

Eliot Fisk untiringly champions new
repertoire and generally shines an in-
telligent light on the too often staid and
stuffy world of classical guitar. Now
you can get a taste of this on Bell'
Italia: Four Centuries of Italian Music,
undoubtedly Fisk's most mature and
stimulating recording to date. Others
have tackled Italian repertoire, but
none with such a spirited command
spiced with mildly iconoclastic wit.

Unlike typical guitar programs, in
this one Fisk juxtaposes transcriptions
with guitar originals, a piece from one
century with one from another. He be-
gins with a set of sonatas by Domenico
Scarlatti, delightfully buoyant miniature
symphonies that sound difficult and
really are. Fisk moves on to a sweep-
ing, moody aria by Girolamo Fresco-
baldi that unfolds with an increasing
complexity and power. After two wild
caprices by Locatelli, he pauses for a
darkly colored, introspective reading
of Goffredo Petrassi's very modern
Suoni Notturni, then leaps into Pagani-
ni's exhilarating Sonata No. 4 in D Ma-
jor, followed by Mario Castelnuovo-
Tedesco's bubbling "omaggio a Paga-
nini," the "Capriccio Diabolico," Op.
85. After another modern psychodra-
ma by Petrassi, Fisk concludes with
the exciting, lushly melodramatic 17 -
minute "Le Rossiniane," Op. 119 by
one of the guitar's great Romantic
composers, Mauro Giuliani.

Fisk's execution is consistently in-
spired as he balances dynamic flair
and expressive rubato with precise
tonal clarity. Too many recent classic
guitar recordings have regressed into
safe rehashes of familiar chestnuts. On
Bell' Italia Eliot Fisk has taken risks that
have paid off in a superb work of reve-
latory art. Michael Wright

William Lawes: Consort Setts for 5 &
6 Viols and Organ. Fretwork; Paul
Nicholson, organ.
Virgin Classics VC 7567-91187-2,
CD; DDD; 69:30.

William Lawes (1602 to 1645) was
one of those "lost" composers stuck in
an in-between period of change,
quickly forgotten yet clearly a first-rate
musical mind. He composed very eso-
teric and complex contrapuntal music
for the last of the old absolute mon-
archs in England, the unfortunate
Charles I, who was too absolute for his
nation-he lost his head, literally
speaking. Yet that king was a remark-
able connoisseur of the arts and espe-
cially of music, like so many of the
English royalty, and the handsome and
well-disposed Lawes wrote for the
king's inner court circle. When the king
was gone, Lawes was out. A minor
tragedy in the midst of a far greater
turmoil. When music returned to favor
with Charles II, out of France, it was a
new sort altogether, very French.

What can we, the general classical
listeners, make of this heretofore very
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private court music for a despotic mu-
sical king? It isn't easy. But those who
know a bit of Elizabethan music, and on
perhaps to Orlando Gibbons, will find it
tasty. The "consort" is our "chamber
group" and a nicer name, too. Similar
instruments of different sizes and
ranges. The viols, except for the bass.
also went out of style when the more
popular violin came in. But today, the
relatively chaste, nonvibrato sound of
the consort of viols has come back and
is unique, a kind of humming accor-
dion sound, very blended and smooth.

These are excellent players-Fret-
work-and lively enough for the lighter
parts of these works, which are "sets"
of dance pieces like the later suite.
One work, that for two basses, in-
cludes the organ, rather incongruous-
ly. Lots of breathy sounds, the so-
called chiff. Edward Tatnall Canby

Weill: Street Scene. Josephine Bar-
stow, Jerry Hadley, Samuel Ramey,
Angelina Reaux, et al., vocals; Scottish
Opera Chorus and Orchestra; John
Mauceri.
London 4333712, two CDs; DDD;
2:28:26.

His Berlin masters, Engelbert Hum-
perdinck and Ferrucio Busoni, had
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Top opera houses would
covet the cast of superb
artists on this recording
of Weill's Street Scene.

made Kwit Weill a consummate crafts-
man, so it was entirely in character for
him to make a wrenching stylistic ad-
justment when he immigrated to this
country. Less than 10 years earlier, Die
Dreigroschenoper (a.k.a. The Three -
Penny Opera), to Bertolt Brecht's gritty
text, had made Weill world-famous,
and the works following it had contin-
ued in a sardonic, almost cynical vein.
Never again would he enjoy a genius
as a collaborator, but his new, less
world-weary, infinitely more optimistic
environment itself made a different mu-
sical style advisable. As his American
years passed, Weill yearned to create
true American opera, and in Street
Scene, with Broadway's Elmer Rice as
librettist and Harlem's Langston
Hughes as lyricist, he came closest to
it.

Top opera houses would covet this
cast; two superb artists, Arleen Auger
and Della Jones, drop by for one num-
ber lasting a mere 4:10. When such
major stars as Josephine Barstow, Jer-
ry Hadley, Samuel Ramey, and Ange-
lina Reaux start singing, they do bril-
liantly. When they speak the copious
dialog included here, it reminds you of
the gap between dramatic and operat-
ic realism. But the singing itself, from
such superlative voices, compensates
for a lot. John Mauceri conducts ex-
pertly, and Decca/London has record-
ed it with its customary radiant sheen.

Paul Moor

Beethoven: Symphonies Nos. 6 and
8. Royal Philharmonic Orchestra; Rene
Leibowitz.
Chesky CD 69, CD; 67:09.

I remember Rene Leibowitz, back in
the early '60s, as one of those up-and-
coming modern younger conductors
who often took over recordings and
concerts from the famous veterans,
and the orchestra on this CD is the one
that belonged to Sir Thomas Beecham.
Today, Leibowitz's sound in Beethoven
is exactly what I would expect, the very
essence of the neoclassic approach in
its final period. Which means always a
bit dry, concise, and minimal, playing
down the Romantic "excesses" as they
saw them in those days. Yes, Beetho-
ven's instructions are followed; there
are no flamboyant eccentricities. (The
older conductors indulged in those,
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Ultimate
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Happy Birthday
Compact Disc.

To celebrate 10 remarkable years,
Ken Pohlmann has completely
updated his popular guide to
the wonders of CD technology.
The Compact Disc Handbook
makes the abstruse simple.
This revised edition adds new
sections on optical and electronic
principles underlying the CD-
not to mention the latest details
on new CD player designs.

"Ken Pohlmann elevates the science,
physics, and engineering of digital audio
into something as fun to read and as
fascinating as a top-flight mystery novel."

-Bob Carver
Carver Corporation

"The new edition improves,en the original in
almost every respect and brings it thoroughly
up-to-date-I wouldn't be without it."

-Michael Riggs
Executive Editor,
Stereo Review

The Compact Disc Handbook
2nd Edition Ken C. Pohlmann

Hardcover $49.95; Paper $34.95
Charge by phone

1-800-736-0070 or fax (608) 831-8200
Or mail check or charge info to:

A -R Editions, Inc.
Dept. SR, 801 Deming Way, Madison, WI 53717

NAME

out of an earlier time.) But instructions
followed with the least possible "free-
dom." Small crescendos, minimal
slowings-down, very brief pauses, a
general and intentional lack of dramat-
ics. Nothing that can be called
"wrong." But this is a very emphatic
and noticeable manner of perfor-
mance, 1961 style. If you buy the CD,
you buy this approach too.

Interesting. Our young neo-Roman-
tic classical fans will undoubtedly dis-
like the play -down, the un-Romantic
feel, the somewhat chilly beat, the hur-
ried tempi throughout. But the very
young may like it, as minimalism-sort
of. Those who still go for Vivaldi and
Bach and early rock and jazz will ap-
prove. They enjoy the big beat, even
when it is a little beat. As for us older
listeners who have lived through it all,
we can understand what we hear, and
probably remember it with nostalgia.
That's my viewpoint. But indeed I have
changed-I really prefer a bit more ex-
pressive playing, even Romantic!

Edward Tatnall Canby

Prokofiev: Piano Music, Vol. 1. Boris
Berman, piano.
Chandos CHAN 8851, CD; DDD;
65:59.

Volume 1 of Chandos' projected
complete Prokofiev piano music con-
tains his Piano Sonata No. 5 (Op. 38 in
its revised form, as Op. 135); Four
Pieces, Op. 32; piano versions of the
Scherzo and March from the opera
Love for Three Oranges, and a suite of
10 numbers derived from his Romeo
and Juliet ballet. To place one major
work with several lesser ones on each

The fifth piano sonata
by Sergei Prokofiev might
be described as classicism
seen through a kaleidoscope
of polytonality.

volume of such a complete set makes
eminent sense, though it sometimes
causes pieces to sit somewhat awk-
wardly together.

The suite and the opera are near
contemporaries of the original version
of the sonata, but the version recorded
here is considerably later than even
the ballet. The sonata also is consider-
ably more "serious" than anything else
on the disc. It might be described as
classicism seen through the kaleido-
scope of polytonality. It certainly has
more facets and structural complex-
ities than any of the other selections on
the disc, whose simple dance forms
allow them to be a great deal more
accessible.

Because of this, it's a shock to be
dumped into the familiar extroverted-
ness of the Love for Three Oranges
Scherzo at the end of the sonata's fina-
le. This is a recording that could have
profited materially from the original CD
random-access plan: Banding for the
overall works and indexing for their
constituent movements. Failing that,
Chandos might have placed the sona-
ta last, so that it could more easily be
played all by itself. The only way to do
so with the present, fairly standard lay-
out is to program its three movements
in sequence.

Boris Berman is an excellent choice
for a complete Prokofiev piano discog-
raphy. There is a certain robustness or
directness to his playing that suits the
composer admirably, and Berman's
command of tonal color is exceptional.
This is particularly evident in the opera
and ballet pieces, where Prokofiev's
orchestral scoring rings in our ears. All
in all, this is an auspicious beginning
for the series. Robert Long

J. S. Bach: The Works for Lute. Lutz
Kirchhof.
Sony Classical (Vivarte) S2K 45858,
two CDs; DDD; 1:41:22.

Bach for the lute? Not many Bach
listeners (or performers) are aware of
this surprisingly large literature, in
many familiar formats including no less
than four suites, a partita, and a pre-
lude, fugue, and allegro. Not far from
two hours of lute music, here per-
formed on two different lutes.

Your surprise will be less (if you are
into the whole range of standard Bach)

ADDRESS

CITY. STATE. ZIP
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Will Ackerman
In his first new album in four years, Windham
Hill guitarist/co-founder Will Ackerman
charts new musical territory with a record full
of diversity, beauty, and musical exploration.
Complementing his strong signature guitar
sound is a diverse cast of supporting players
that includes:

Paul McCandless-English Horn, Oboe
Michael Manring-Fretless Bass
Buckethead-Electric Guitar
Philip Aaberg-Piano
Tim Story-Keyboards
Michael Spiro-Percussion

The Opening of Doors

01992 Wimiham Hill

The latest disc from world music
master Andy Narell successfully

serves up jazz, Afro -Caribbean,

and symphonic steel pan music

in a rhythmic soufflé that includes
a new composition by noted
arranger Vince Mendoza.
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The Cleveland Orchestra and
Vladimir Ashkenazy balance
incisive rhythmic vitality
and the sensual lyrical
elements of Ravel's music.

when movement after movement,
whole suites, turn out to be familiar
from other formats, the works for violin
or cello solo, for example. Bach, the
great transcriber! He could turn any-
thing into anything else, and did so
almost daily, to meet the demand for
his services. No loss, either. Each tran-
scription, no matter how far-fetched, is
musically better than its model. Much
of the B -Minor Mass, you may know, is
"borrowed" from earlier works with en-
tirely different texts.

There is much accounting in the
booklet's notes, written by this lutenist,
of the incredible difficulties in playing
lute Bach, which Lutz Kirchhof is the
first to say is NOT idiomatic. Bach was
no lutenist. Much of what he wrote (in
ordinary notation, not in the special lute
tablature) is extremely difficult for the
fingers, sometimes impossible. He was
even caught (so to speak) writing two
notes at once for the same string! Tun-
ings must be changed in all sorts of
tortured ways, pitch and key altered-
a music nightmare. No wonder we do
not often hear these works in their lute
form.

After all the talk, Kirchhof's perfor-
mance is almost an anticlimax, gratify-
ing withal. Not a trace of difficulty ap-
pears anywhere: The music is steady,
sharp, ultra clear. And more communi-
cative (if less colorful) than guitar
Bach, due to the solid lute bass strings
and the much greater flexibility in com-
plex passages -10 courses, two strings
apiece, with frets. Classical guitarists
will find this CD set fascinating. Might
even go out and buy a lute.

Edward Tatnall Canby

Ravel: Ma Mere L'Oye; Rapsodie
Espagnole; other works. The Cleve-
land Orchestra, Vladimir Ashkenazy,
conductor.
London 430 413-2, CD; 67:12.

The enduring popularity of Ravel's
music is evident in the number of CDs
available. Many of these are quite sat-
isfactory both sonically and musically,
but this London Compact Disc issue
has special virtues. The world -class
playing of the great Cleveland Orches-
tra along with Vladimir Ashkenazy's
fine performance balance the sensual
lyrical elements with incisive rhythmic
vitality. Above all, there are the splen-

didly luminous, rich tonal palette of the
recording itself and the wonderfully ex-
pressive dynamics.

The London engineers have truly
mastered just the right placement of
the orchestra in the warm acoustics of
Cleveland's Masonic Auditorium. The
internal orchestral balances reveal ev-
ery strand of Ravel's colorful orchestra-
tion, and the high definition delineates
even the most complex orchestral tex-
tures. If these pieces are not yet in your
CD library, this is the recording of
choice. Bert Whyte

Dvorak: Piano Trios Nos. 2 & 4. Trio
Fontenay. Teldec 2292-46451-2.

Dvorak: Piano Trio No. 4; Brahms:
Piano Trio No. 1. Rembrandt Trio. Do-
rian DOR-90160.

A difficult choice! DvoraK's last trio,
No. 4, "Dumky," gets sensitive, appro-
priately reflective readings in both re-
leases here, though the Fontenay's
supple and touching wistfulness gives
Teldec an edge. Its fine studio pickup
successfully suggests a good cham-
ber music venue but lacks the ripe
bloom of Dorian's Troy (N.Y.) hall. The
earlier Dvofek's trios are underrecord-
ed, but even as played by the Fon-
tenay, No. 2 is no match for the rich-
ness and fervor of the Brahms as real-
ized by the Rembrandt, which is utterly
in its element here. The Trio Fontenay
has recorded all the Brahms (and,
now, Dvotak) piano trios. Let's hope
the Rembrandt Trio will follow the Fon-
tenay's musical lead. Robert Long

Jan DeGaetani in Concert, Vols. 1

and 2. Bridge BCD 9023 and 9025.

These live Aspen recordings will be
cherished by the late soprano's host of
admirers. Her outstanding musician-
ship shines through best, perhaps, in
Volume 1's Faure cycle (La Chanson
d'Eve, coupled with Jacob Druckman's
Dark upon the Harp cycle), but her
warmth and humanity were never more
telling than in Schumann's Frauenfiebe

and Leben in Volume 2 (with "Mond-
nacht" and a Brahms group). The as-
sisting artists, superbly led by pianist
Lee Luvisi, are all first-rate. The pick-
ups are good but not quite up to studio
standards, even ignoring the occa-
sional intrusion from the audience.
Texts and English translations are in-
cluded. Robert Long

AUDIO/AUGUST 1992 81

"1)thbOT

O MKII
TWO -WAY

°

The Celestion 3000 MKII is admit-
tedly not for everybody. It's for
the Audiophile who seeks the
clarity, haft. and non -colored
sound of Celestion's patented
ribbon mid -raw tweeter. The 8"
woofer in its own sub -enclosure
provides stsou& well activated
bass.

Suggested List '1499

Celestion 5000 SL.AX/alnt it and
Cpplional 6tliflaBAvailable



ROCK/POP RECORDINGS

SOUL SURVIVOR

Diva: Annie Lennox
Arista 18704-2, CD; 50:04.
Sound: A Performance: B

Titled with as humorous an attempt
at self -definition as John Lennon and
Yoko Ono's Two Virgins, this first solo
album by Eurythmics' former better
half is a paradox-intensely soulful vo-
cals but somewhat soulless produc-
tion. With her slightly reedy yet pan-
ther -slick voice and a quite haunting
musicality, Lennox weaves and insinu-
ates like the bluesiest of torch singers:
The dark and plaintive "Cold" will be
sung in champagne -filled rooms for
years to come, and the crystalline ten-
sion of "Why" could push a broken-
hearted lover to suicide (or therapy, at
least). As phenomenally as Lennox
sings, the production isn't warm
enough to complement her.

Swaddled in synth that constructs a
sterile world at odds with her smoky
voice, Diva posits Lennox as an other-
worldly queen whose pain and comfort
play out on a different, grander scale
than ours. Lennox is both lead singer
and background singer, majestically
overdubbing herself from song to
song. Sometimes this heroic design
washes over you magnificently, as in
"Why" and the utterly beautiful, con-
templative "Primitive." When it fails, the
dissonance between the power of the
expression and the banality of the ex -
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pressed is disheartening. Immensely
talented, Lennox occasionally seems
as removed from the common man as
George Bush does: She claims in a
press release that the title Diva is
meant to be ironic, but she also be-
lieves the gorgeous cover shot of her is
meant to depict faded beauty. Yeah,
right. See for yourself.

Lennox wrote eight of the 11 songs
here, co -writing two of the others and
covering the old Al Dubin-Harry War-
ren tune "Keep Young and Beautiful"

with a scratchy old -record sound. She
sounds delighted and delightful on it-
the most human thing on a powerfully
sung album. Frank Lovece

Little Village
Reprise 26713-2, CD; 46:24.
Sound: A Performance: A

Little Village is comprised of John
Hiatt on guitar and occasional piano,
Ry Cooder on guitars, Nick Lowe on
bass, and Jim Keltner on percussion.
The band played together before when
they recorded Hiatt's excellent Bring
the Family in an intense four -day blitz
in 1987. Everyone wanted to play
again, but business got in the way and
it took a few years to happen. Once the
contractual wrinkles were ironed out
and the guys finally got down to their
real business of making music, they
did a sparkling job.

The 11 songs here are all co -written
by the four Villagers. Hiatt sings lead
on six, Lowe on two, Cooder on one,
and the three singers share the re-
maining two. This allows a healthy di-
versity, as each has a distinctive style
that complements the others.

"Solar Sex Panel" is a slinky rocker
running over a sinewy Cooder riff,
while "She Runs Hot," the most upbeat
song here, features Cooder's signature
slides. "Take Another Look," with a
smart Nick Lowe vocal and some swell
wide-angle stereo, has a shimmery feel



and fun, quirky time -figures. "Don't
Bug Me When I'm Working" is a hoot. It
features one of Cooder's best solos,
some tricky vocal trade-offs, and a
cameo "appearance" by Sonny Boy
Williamson, whose sampled voice acts
as "preacher."

"The Action," with Cooder singing,
faintly echoes Huey "Piano" Smith's
"Don't You Just Know It" in melody and
Captain Beefheart (who Cooder
played with early on) in feel. Hiatt's
most soulful vocals illuminate the al-
bum's three slow songs-the tender
"Don't Think About Her When You're
Trying to Drive," "Do You Want My
Job," with its subtly Hawaiian melody
and guitar style, and the six -minute
burner "Big Love."

Little Village is an album that gets
better with each listen, as its depth and
subtlety are revealed bit by bit. The
recorded sound is excellent (with
some fun stereo effects) and the play-
ing is first-rate, as it should be with
these four. The mutual admiration that
they have for each other is obvious,
and it brings out the best in each. Best
of all, the material here is terrific, by
turns funny and touching, sweetly sad
and tartly rocking. Michael Tearson

Deserters: Oyster Band. Rykodisc
RCD 10237.

With its distinctly Northern England
sound-fierce, ancient, drivingly per-
cussive-plus harmonies that would
do The Everly Brothers proud, the six -
year -old Oyster Band is as glorious
and largely undiscovered as Antarcti-
ca. Deserters' songs of figurative and
literal escapees from political and per-
sonal persecution ring with a chilling
moral conviction. "What we wanted
was: To be sure no friends were lost in
vain" goes one song about democracy
turned banal and horrible-played re-
gretfully yet rocking like thunder. The
band's 1987 release, Wide Blue Yon-
der, is even better. Check that out
as well. Frank Lovece

Dark Sneak Love Action: Tom Tom
Club. Sire/Reprise 9 26951-2.

The musical lovechild of Chris Frantz
and Tina Weymouth (Talking Heads'
rhythm section) returns with more
songs about being cute and clever.
Since album one (1981's Tom Tom
Club), they've functioned according to

blueprint of innocuous kitsch that
-ounds all too much like Japanese
sop. In fact, if the Tom Tom Club were

place, it would be in Tokyo. But
-omehow, this stuff seems to work, as
ong as it remains lighthearted and
arefree. A song about a "sex kiss" is

 iven a disclaimer in its title that it's an
'Innocent Sex Kiss," while something
s inane as party dip takes on new
eaning after being honored by Frantz

nd Weymouth in "Irresistible Party
Dip." To the listener's relief, excess
utesiness on any Tom Tom Club rec-

rd (there's always some) is balanced
y the fact that Frantz and Weymouth
eem to always have fun with the proj-

-ct-and the fun is contagious.
Michael Bieber

-olace: Sarah McLachlan. Arista
8931-2.

Nova Scotia native Sarah McLachlan
reads demanding territory, not too far
rom the likes of Peter Gabriel and Kate
:ush. Her songs are passionate-in-
ensely so. You feel her heart is about
o burst, and this leads her into mo-

ments of arch preciousness. Yet
they're overshadowed by the glories of
her accomplishments. Solace is
McLachlan's follow-up to her striking
1989 debut, Touch. Opening with its
most direct and best songs, the new
album gradually becomes more intro-
spective and nearly opaque before re-
solving into a celebrative finale of Don-
ovan's "Wear Your Love Like Heaven,"
which serves as a welcome release.
So/ace is not an easy album, but it's a
rewarding one. If you're willing to meet
it on its own terms, there are wonderful
songs and moments to be savored.

Michael Tearson

Five Guys Named Moe (Original Lon-
don Cast Recording). Relativity/First
Night 88561-1104-2.

I once saw that rascal Louis Jordan
a couple of years before his death, and
it was a wonderful entertainment expe-
rience. So, too, is the show that Clarke
Peters has assembled to celebrate
Jordan's music and wit. The humor
and musicality of his songs are empha-
sized by the energetic performances
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of the six -man cast, ad captured in this
thoroughly enjoyable recording.

Michael Tearson

Nonsuch: XTC. Geffen GEFC/D-
24474.

With Nonsuch, XTC demonstrates
that experience does indeed count for
something. One of the best and oldest
post-punk/New Wave bands still ac-
tive, XTC has created an album that
qualifies as the group's definitive work.
Nonsuch features quality and quanti-
ty -17 songs, to be exact-with the
use of harmonies a pronounced plus.
There are several nods to The Beach
Boys' Surf's Up period (approximate-
ly), and primary songwriter Andy Par-
tridge's enthusiasm for this genre is
highly contagious. Producer Gus Dud-
geon has done a fine job of bringing
out the most tuneful and commercial
aspects of the band without abandon-
ing its artistry. Jon & Sally Tiven

Down in the Shacks Where the Satel-
lite Dishes Grow: The Judybats. Sire
26801-2.

For their sophomore effort, The
Judybats have assembled a dozen
bright, bouncy songs about enigmatic
women, mistakes with lost lovers, and
ambivalence about the ones they've
got. Though the band includes a fe-
ma'e (Peg Hambright), women remain
a mystery on Down in the Shacks. The
Judybats' biggest enemy may be the
elegance in lead singer/lyricist Jeff
Heiskell's voice: It doesn't match their
puckish wit and cozy, strummy music,
and it hints that observant men are
hiding inside indecisive boys. The
Judybats do get points for honesty,
though On "Our Story," Heiskell con-
fesses, "I want you/I know it's crazy but
I rea ly want to leave you, too." He
further reasons, "Though I hale it when
you wake, I still love to watch you
sleep." Toby Haber

1U0%
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One: Me Phi Me. RCA 61036-2.
Don't think of Me Phi Me as a rapper.

He's more like a dub poet who sur-
rounds himself with a wall of funk
grooves, 12 -string guitar, and sound
bites. His music is laden with serious
messages, especially that of attaining
one's full potential as an individual

Me Phi Me comes across
like a dub poet surrounded
by funk grooves, 12 -string
guitar, and sound bites,
carrying serious messages.

while contribut.ng to the macrocosm of
the human race. Yet as a young Afri-
can -American, Me Phi Me isn't unreal-
istic about the questions we're facing
in society, since African -American uni-
ty and issues of race receive equal
time on this album as well.

Michael Bieber

Discover Incredible Value!

VA\DERSTE
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speakers in the world are multi -
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So is our least expensive speaker.

One listen to the astonishing
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will show you why "boxless" is

definitely better.

The Model 18 features:

 A superior -quality,

cast -basket woofer.

 A dual -chamber,

metal -dome tweeter.

 An aligned dynamic design.

 A slim elegant appearance.

 Unrivaled quality control.
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116 West Fourth Street, Hanford, California 93230
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For more than 15 years, VANDERSTEEN AUDIO has built affordable loudspeakers true to both

science and music. If you're looking for speakers that accurately reproduce the entire Inguency

range of music and recreate the full dimensions of the original performance, we can &fact you

to your nearest carefully selected Vandersteen dealer.

King of Hearts: Rick Vito. Modern/
Atlantic 91789-2.

Rick Vito, the newest member of the
Fleetwood Mac Alumni Society,
checks in with a solo album that packs
more punch and wit than expected. A
good portion is midtempo rock a la the
Big Mac ("Desiree," a duet with Stevie
Nicks, is particularly strong), but there
is some tasty blues in "I Still Have My
Guitar" and a lot of very fine guitar
playing, especially in the instrumental
shuffle "Walking with the Deco Man."

Michael Tearson

Charcoal Lane: Archie Roach. High -
tone HCD 8037.

Archie Roach's songs translate a
hopeful optimism amidst the appalling
despair and misery suffered by his
people, the Australian aborigines.
There is a rich and subtle eloquence in
his mournful voice. Produced in a
folksy style by Paul Kelly, himself a
terrific songwriter, and Kelly's guitarist
Steve Connolly, Roach paints vividly
haunting stories and portraits in song.
Charcoal Lane is a most auspicious
debut. Michael Tearson

Live at the Hollywood Palladium:
Keith Richards and The X -Pensive Win-
os. Virgin 2-91808.

This live recording offers a stripped-
down and off-the-cuff performance full
of charm and personality. Keith's vo-
cals are -surprisingly on, and there is a
consistency to the band's grooves that
was lacking on Talk Is Cheap. Al-
though The Stones' guitarist and back-
bone doesn't play with the muscularity
that he once did, his Fender -isms still
have an unmistakable voice. Guitarists
and rockologists may look to this al-
bum as a definitive study of where ag-
ing guitar heroes go when they can't
trash themselves or their equipment
anymore. Jon & Sally Tiven

The Vandersteen Model 1B is priced from under 5706 per pair.

Enter No. 20 on Reader Service Card
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guarantee you access to all AudioQues* cables.

AQ Full Line Centers stock, demonstrate, and loan virtually
the entire AudioQuest cable range. These dealers have made a very serious com-
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JAZZ & BLUES

BOSSA NUEVA
Brasileiro: Sergio Mendes
Elektra 61315-2, CD; 52:41.
Sound: A+ Performance: A+

Brasileiro is a stunning achievement
in every possible way-from its cover
artwork and recording quality to its mu-
sical documentation -cum -fusion of var-

ious Brazilian styles, composers, play-
ers, singers, and percussionists. The
album defines a new high point in Ser-
gio Mendes' career and is a summa-
tion of America's 30 -year love affair
with the music and culture of Brazil.

Mendes spent over a year assem-
bling this album, with five months de-
voted to finding and recording some of
the most powerful and musical percus-
sionists ever documented. This is im-
mediately evident in the opening and
closing "Fanfarra," a dialog between
an individual percussionist and a 100 -
strong group of drummers playing a
variety of instruments. The dialog con-
tinues with the addition of a choir, sing-
ing in a circle samba. The call and
response of this magnificent choir, as-
sembled by Mendes and heard
throughout the album, is splendidly
juxtaposed with Vai Quem Vem, a 15 -
piece Bahian percussion ensemble
that seems to have as many tonal col-
ors as a pianist with an extra 88 keys at
each end of a Steinway.

88

Brazilians seem to share a charac-
teristic with jazz musicians in their abili-
ty to take other musical forms and
completely make them their own. One
cut, "What Is This," written and sung
by Vai Quem Vem member Carmen
Alice, fuses South American rhythms, a
flute synth sound, and the traditional
berimbau with a beat box for a Bahian
rap song, in English nonetheless.

If you're a fan of Quincy Jones, you
may be aware that he's a fan of the
great Brazilian composer Ivan Lins.
Along with his lyricist Victor Martins,
Lins contributes the most beautiful
piece on the album, "Lua Soberana."
Here is a perfect marriage of Mendes'
style of North -South American arrang-
ing, top L.A. session players, and the
Lins/Martins songwriting team.

Other contributions come from Car-
linhos Brown, whose "Magalenha" is
driven by a triangle played in the hold -
release style reminiscent of northeast-
ern Brazilian folk music. Brown's other
compositions, "Barabare" and "Ma-
gano," both exemplify the strong Bra-
zilian vocal tradition; the former is
based on the Bahian "ijexa" rhythm
and the latter on a Yoruban chant.
"Magano" is especially uplifting, with
its rising choral exhortations. The clas-
sically oriented composer Guinga con-

tributes "Esconjuros , its Portuguese
lyrics convey a power and majesty that
transcend linguistic barriers. So, too,
Guinga's "Chorado," sung in the ex-
traordinary tenor of Claudio Nucci.

Mendes' final masterstroke was to
include a contribution from the great
multi -instrumentalist and somewhat id-
iosyncratic composer -performer Her-
meto Pascoal. On "Pipoca," the samba
that Mendes commissioned from Pas -
coal, singer Joe Pizzulo's voice nicely
underlines the female voices.

With Brasileiro, Sergio Mendes has
created one of the most important rec-
ords of the year. It's not only a summa-
tion of his career but a high point in our
enchantment with Brazil. Al Pryor

Watcha Gonna Do for the Rest of
Your Life: Dirty Dozen Brass Band
Columbia CK 47383-2, CD; AAD;
55:08.

Sound: A Performance: B

New Orleans' Dirty Dozen Brass
Band manages to combine some of
the strengths of groups like Lester
Bowie's Brass Fantasy and The World
Saxophone Quartet into a Crescent
City wind and horn ensemble without
peer. Initially they were part of a wave
of off -center artists pushed into the
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limelight during the early '80s by crafty
independent labels. Watcha Gonna Do
for the Rest of Your Life, their third
record for Columbia, is a sassy collec-
tion of mostly originals composed and
arranged by the group's members.

Because their music is not per-
formed with a conventional rhythm
section, the Dirty Dozen Brass Band
seems to be better at creating vehicles
that showcase the artistry of its mem-
bers, who play what we normally think
of as non -soloing instruments. Sousa-
phonist Kirk Joseph is remarkable. In
one moment, lines are whimsi-
cal echoes of something between Mo-
town and Tower of Power. Elsewhere,
he seems to defy the limitations of the
sousaphone by using his embouchure
to conjure up an endless variation of
sounds.

The Dirty Dozen Brass Band's sound
is jampacked with African, Central
American, and South American cul-
ture. Bearing testimony to the historical
legacy of New Orleans itself, this diver-
sity is wonderfully reflected in the mu-
sic that the ensemble has chosen to
record. "Eyomzi" and "Use Your
Brain," written by the late South African
bassist Johnny Dyani, are the only
compositions contributed from outside
the band. They demonstrate the Dirty
Dozen's ability to bump, grind, and
rock with the best bands of the New
Orleans tradition. "The Lost Souls (of
Southern Louisiana)," written by trum-
peter Gregory Davis, is a six -part suite
whose movements flow from a dirge -
like overture to spiritual elements that
evolve into the more rambunctious Lat-
in -tinged section.

Another piece that comes to mind is
"Charlie Dozen," a radio -ready con-
temporary track written by trombonist
Charles Joseph. It opens with a funky,
second -line back beat and follows with
the horns quickly moving from a unison

statement to an ever-growing crescen-
do of counter melodies. These melo-
dies reach their zenith as a collectively
improvised statement, only to return to
the original ensemble melody line.

Watcha Gonna Do for the Rest of
Your Life is another excellent contribu-
tion from an ensemble that has man-
aged to instill a sense of joy and revel-
ry into their music. It took some cour-
age for the group to step away from
using well-known guest soloists and
crowd -pleasing standards, as they
have done on previous records. How-
ever, they and we are
with a fresh and engaging contributior
to the jazz idiom. Al Pryor

44th Street Suite: McCoy Tyner
Red Baron AK 48630, CD; ADD;
37:29.

Sound: B+ Performance: B+

Sunrise Sunset: The Bob Thiele Col-
lective featuring David Murray, John
Hicks, Cecil McBee, and Andrew Cyr-
ille
Red Baron AK 48632, CD; ADD;
60:53.

Sound: B+ Performance: A -

McCoy Tyner has been rather prolif-
ic the last 18 months, and additional
sessions are scheduled to be released
this year. Although saturation may
catch up with "John Coltrane's pian-
ist," his continued intensity and floral -
like approach make his work seduc-
tive. It's difficult not to relish delving
into 44th Street Suite, one of four rec-
ords veteran producer Bob Thiele has
issued simultaneously in launching his
newest label, Red Baron.

44th Street Suite is a quintet record,
with Tyner joined by tenorman David
Murray and altoist Arthur Blythe (both
of The World Saxophone Quartet).
bassist Ron Carter, and Tyner's regular

McCoy Tyner's intensity
and floral -like approach
continue to make his work
seductive on the quintet
date 44th Street Suite.

drummer, Aaron Scott. The date is a
mixture of structure and improvisation,
covering the likes of Coltrane's "Bes-
sie's Blues," Duke Ellington's "Blue Pi-
ano," Rodgers and Hart's "Falling in
Love with Love" and the 12 -minute,
two-part title suite, written by Tyner,
Blythe, and Carter. What's here is terrif-
ic, save a few end -of -song fade-outs-
an outdated technique if ever there
was one. The CD, however, runs a
scant 37 minutes, which is hardly
enough time for this formidable ensem-
ble to get its engine motoring.

Thiele's initial release schedule also
includes Sunrise Sunset, delivered by
a group that goes by the name of The
Bob Thiele Collective." This appella-
tion arguably overextends the produc-
er's prerogative, particularly when the
session fuses the talents of the afore-
mentioned Murray, pianist John Hicks,
bassist Cecil McBee, and drummer
Andrew Cyrille. This quartet has
worked together and in sections previ-
ously; musically, each owns equal stat-
ure. In that sense, this is a collective.

The fearsome foursome latches on
to "Body and Soul," which allows Mur-
ray to interpret Coleman Hawkins, one
of his mentors, and " 'Round Mid-
night," where, thankfully, the group
takes the " 'Misty' of the '80s" to higher
ground rather than allowing it to wad-
dle amidst the all -too -many hackneyed
renditions preserved to date. With the
title track, the Fiddler on the Roof stan-
dard, Murray and Hicks respectfully
bend tradition. Regardless of material,
this quartet always offers the real deal.

Jon W. Poses

In Walked Thelonious: Walter Davis,
Jr. Mapleshade MHS 51263H. (Avail-
able from Mapleshade Productions,
2301 Crain Hwy., Upper Marlboro, Md.
20772.)

The late Walter Davis, Jr. (who died
tragically of untreated diabetes), was a
protégé of Thelonious Monk. Here he
reinterprets 14 of his favorite Monk
tunes, recorded using Mapleshade's
purist analog approach on a restored
although rather tinny sounding 1911
Steinway. In his treatment of titles such
as "Crepuscule with Nellie," Davis nev-
er smooths over the jagged -edged
Monkisms, while in hard -driving num-
bers like "Bye-Ya" and "Off Minor," he
lets every note stand in sharp relief.
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Davis' pregnant little pauses before
some of the more unexpected harmo-
nies sound so exactly like Monk him-
self it's almost eerie. John Sunier

Rhythm in Mind: Steve Coleman.
RCA,'Novus 63125-2.

On Rhythm in Mind, Steve Coleman
methodically melds old and new com-
positions as well as veteran musicians
and relative newcomers-Ed Black-
well, Von Freeman, Tommy Flanagan,
Kevin Eubanks, and Marvin "Smitty"
Smith, to name a few. His conception
is praiseworthy, but the music is even
better. There are orchestral -sounding
readings of two Thad Jones pieces
("Slipped Again" and "Zeo") and Cole-
man's own gorgeously rich yet intro-
spective small -group entry "Sweet
Dawn," seemingly written with Flana-
gan in mind. Bassist Dave Holland
contributes the semi -raucous groove
"Pass It On," which allows Freeman to
sound ultra -modern despite his near
70 years and also gives us the enjoy-
ably incorrigible Smith, who bowls a
strike. Jon W. Poses

Straight Street: Harold Mabern. DIW/
Columbia CK 48961.

Harold Mabern is an often underap-
preciated pianist who's been playing
jazz for more than 30 years. Born and
reared in Memphis (as was his mentor,
Phineas Newborn, Jr.), Mabern has
greatly influenced a trio of established,
home-grown pianists who are a gener-
ation younger than he: Donald Brown,
Mulgrew Miller, and James Williams. It
was Williams who took it upon himself
to produce Straight Street.

Mabern is a powerful but delicate
keyboardist, falling on the right side of
bombastic, for instance, in his reading

of Coltrane's "Crescent." His fluidity is
exceptional, and at times he can be
lightning quick. But his building of
chordal structures centered on octave
intervals-a la Wes Montgomery-re-
mains his calling card. The session
places Mabern with bassist Ron Carter
and drummer Jack DeJohnette and is
exceptionally tasteful throughout. It

also serves as a fine example of Ma-
bern's succulent, blues -drenched jazz.

Jon W. Poses

Kenny Drew, Jr. Antilles 314-510-2.
Jazz fans will immediately be drawn

to the name of pianist Kenny Drew, Jr.,
whose father played piano with every-
one from Dinah Washington to Buddy
Rich. On Drew's American label debut,
after a couple of records for a Japa-
nese label, legendary procucer Jerry
Wexler and John Snyder successfully
showcase the breadth of his musical
eloquence. This album is typical in
some respects-a mixture of stan-
dards and originals, ballads and up -
tempos, and solo, trio, and group set-
tings. As a composer, though, Drew
displays a wonderful penchant for full
melodic development, with lines that
are always fluid and complete and with
ideas that flow throughout the
changes. As a pianist, he has the re-
laxed self-assurance of a gifted jazz
player and the kind of sublime virtuosi-
ty and aplomb most often associated
with classical players. Al Pryor

Open Letter: Ralph Towner. ECM 314
511 980-2.

Departing from some of his more
ethereal inclinations, guitarist Ralph
Towner delves into a more melodic vo-
cabulary. Playing classical and 12 -
string guitars and synth, and accom-
panied only by drummer Peter Erskine,
Towner ranges from cool jazz intro-
spection to neo-Romantic contempo-
rary classical composition and lighter,
Latin -inflected expressionism. On "In-
fection," ripe with deft interplay be-
tween guitar and percussion, Towner
even gets down with some fairly pro-
gressive polyrhythmic improvisation.
Lyrical fingerstyle jazz arrangements
of Bill Evans' "Waltz for Debby" and
Sammy Cahn's "I Fall in Love Too Easi-
ly" round out Towner's most relaxed
and genuinely entertaining set in quite
a while. Michael Wright
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AUDIO ON -SALE AT THESE FINE STORES

ARIZONA

Phoenix
Sounds Like Music
2734 W. Bell Road - Suite 1306

CALIFORNIA

Los Angeles
Good News Etc.
2830 S. Robertson Drive

LA Audio Video Inc.
101 S. Western Ave.

San Diego
Stereo Design
9353 Clairmont Mesa Blvd.

COLORADO

Boulder
Listen Up Inc.
2034 Arapahoe Street

AUDIO DEALER LISTING

MASSACHUSETTS

Northampton
Sound & Music Inc.
Millbank Place 351
Pleasant St.

Orchard Park
Stereo Chamber Inc.
Union & Orchard Pk. Rds

Walton
Audio Classics
US Post Office Bldg., P.O.B. 176

Otis
Custom Audio Works
Route 8 NORTH CAROLINA

Bollington
MICHIGAN America Multimedia

P.O. Box 215 A
Dearborn
Little Professor
22174 Michigan Ave.

Rochester
Rochester Book Center
1410 Walton Blvd.
Rochester Hills Plaza

NEW JERSEY

Morris Plains
J.S. Audio
643 Speedwell

Colorado Springs
The Sound Stop
528 South Tejon Verona

Audio Connection
615 Bloomfield Ave.

DELAWARE

Newark
Hale Corp.
70 E. Main Street

FLORIDA

Miami
Joe's News
1549 Sunset Drive

INDIANA

Portage
Who's Your Entertainment
P.O. Box 22

LOUISIANA

OHIO

Toledo
Leo's Book & Wine Shop
330 N. Superior Street

Warrensville Hts.
Hoffmans House of Stereo
23031 Emery Road

OKLAHOMA

Oklahoma City
Contemporary Sounds
10327 North May Ave.

TEXAS

NEW MEXICO Houston
Home Entertainment

Albuquerque 5310 Kirby St.
Page One
11200 Montgomery NE

WASHINGTON

NEW YORK Seattle
Definitive Audio

Hicksville 6017 Roosevelt Way N.E.
Avtronics Ltd.
260 Old Country Road Olympia

Bull Dog News
116 E. 4th

Lake Grove
Audio Den Ltd.
Smith Haven Plaza
2021 Nesconset Hwy MANITOBA

Winnipeg
Manhasset Brian Reimer Audio
Auto Performance Public 1053 C Street Mary's Road
2 Shortdale Dr.

Baton Rouge
Art Colley's Audio Specialists
711 Jefferson Hwy Merrick

Performance Audio Service

MARYLAND 2064 Sunrise Highway

Stereo Master Ltd.
1793 Portage Avenue

ONTARIO

Lutherville New York Keewatin
Gramaphone Ltd. Stereo Exchange R&S Video
10801 Tony Drive 194 Mercer Street 613 Ottawa St.

Dealers interested in Audio should call 1-800-221-3148



Visit these specialty retailers
for professional consultation DEALER SHOWCASE

CALIFORNIA

SYNERGY
Def: That phenomenon whereby the end

result is greater than the sum of the parts:
i.e. a home entertainment system created

by The Systems Design Group.

Purveyors of:
Adcom  Audioquest  Audiostatic  B&W 
B&O  Carver  Selestion  Counterpoint 
Definitive Technology  Denon  Fosgate 

Grado  Klipsch  Lexicon  Marantz 
McCormack  Mod Squad  M&K  NAD 
Paradigm  Proton  Rock Solid  Rotel 

Sci-Fi Tesla  Terk  Theta

r

(310) 370-8575
1310 Kingsdale Ave

Systems Redondo Beach, CA 90278

Design

Mon -Fri 11am-7pm

Sat 11am-6pm

Group Sun 11am-5pm

Demonstrations Every Day!

ILLINOIS

Reel to Real Designs
Authorized Dealer:
 CODA
 Counterpoint
 Cary
 Sumo
 Soundcraftsmen
 Thorens
 Parasound
 Fosgate
 Simply Physics
 Sumiko
 Quicksilver
 Room Tunes

New FOCUS Speaker

800-283-4644
call for literature

Visit our SPEAKER FACTORY SHOWROOM
at 3021 Sangamon Ave., Springfield, IL 62702

MISSISSIPPI

THE FINEST SELECTION
of equipment available for audition

in the Southeast

LOUDSPEAKERS: KLIPSCHORN
DUNTECH-SOVEREIGN, PRINCESS,

REGENT, MARQUIS
B&W-801 LIMITED, 802 MATRIX
ELECTRONICS: AUDIO RESEARCH
CROWN MACRO REFERENCE AMPS
NAKAMICHI 1000 MUSICBANK
WADIA, DENON, NAD & MORE

IDEAL ACOUSTICS
100 RUSSELL STREET

STARKVILLE, MS 39759

601-324-1020
EVENINGS: 601-323-4001

Free delivery and installation within a 300 mile radius

CALIFORNIA

[FORE YOU INVEST YOUR MONEY,

SPEND SOME TIME WITH US.

Be well informed before you make a major
purchase.

Our staff of knowledgeable professionals will
guide you through today's maze of state-of-
the-art components, as we help you design a
system that is perfect for your environment
and lifestyle.

We feature the latest in audio & video
technology at affordable prices. We offer fast,
convenient shipping and provide unparalleled
service after the sale to make your investment
a sound cne

E:11 RE F E RE N C
A

(310) 517
U

-l700 'Fax° 1 V3 I ) i-1732
1841- Dalton Ameuc  Dept. S  Gardena, CA 902443

ACOUSTAT  AKGiARCIC I  AUDIBLE ILLUSIONS  AUDIO CONTROL  AUDIO PRO

ClElER DYNAMO.  BOSE  CAL AUDIO LABS  C RESTION. COUNTERPOINT

CND  DA111.1211ST  KM  FOSGATE  HAILER  GRAD°  SIGNATURE

HARMAN HARDIN  HUGHES  JAMO  JED  JS INGINEIRING  LEXICON

MAGNUM/ DYNAL08  MEWS  MOO  MOD SQUAD (MONO)  NAD  NHT

NILES. OHM  ON:YO PARASOUND *PHILIPS  PIONEER  PRECISE  PROTON

PROA:  PS AUDIO  ROOMTUNE  RYAN  Me  SONArICE  SONY  STAX

TARGET  TDK 'MOMS  TICE  YELODYNE  VPI Atli MANY MORE I

MAINE

Acurus . . . Aragon . . . Ariston
. Audible Illusions Audioquest

Audio Research .. . Bryston ... Canon ...
Compact Discs . . . Creek .. . CWD
Denon . Dynavector Grado lamo

... Lexicon . Livewire . Magneplaner

... Magnum Dynalab . Mariah .
Mark Levinson ... Mission . NAD .

Near ... Nova ... Pinnacle ... PSB
Pulsar ... Revolver ... Rotel ... SME .

Sota Stax . . . Stewart ... Sumiko .

Sumo ... Symdex Thoren Tiffany
VPI ... And Much More!

Hi Fi ExchaNgE
FORESIDE MALL  ROUTE ONE

FALMOUTH, ME 04105

(207) 781-2326
NEW YORK
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CONNECTICUT

Audiocom
high technology audio

AUja2: Adcom, ADS, Beyer, BostonAcoust,cs, B&W. CWD,
Celestion, Denon, Grado, Jamo, KEF, Niles, Lexicon, Luxman,
McIntosh, Nakamichi, Parasound, Revox, Rockustics, Velodyne

MOBILE AUDIO: ADS, Alpine, Blaupunkt, B&W, Boston
Acoustics, KEF, Zapco, ZBox

VIDED:CWD, Draper, Denon, JBL, Luxman, Pulsar, Stewart,
Sharpvision, Sony, Sony Pro, Ultravision

 Audio/video systems from the Industrys leaders
 Hoene video theaters/media rooms.
 Surround system specialists
 Mufti -room remote control systems.
 Delivery, installation and in -home service.
 Our own on -premises service department.
 Custom mobile audio installation
 Serving our customers since 1968.

10-6 Monday -Saturday
2 rights off of exit #5 on US#95 in CT.

203 637-3621
177 Sound Beach Ave.. Old Greenwich. CT 06870

MASSACHUSETTS

The Best Values In Hi End Hi-Fi.

audio studio
AJthorized sales and service for:

Adcom, Advent, AR, Audible
Illusions, Audioquest, B&K, Bedini,
Beyerdynamic, Cardas, Celsestion,
Counterpoint, Dual, Hafler, Harman/
Kardon, KEF, KLH, Klyne, Maplenoll,

Marantz, Mirage, Monster Cable,
Morel, NAD, Nakamichi, Ortofon,

Proton, QUAD, Revox, Sennheiser,
SME, Shure, Sony ES, Stax,
Straight Wire, Teac, Technics,

Thorens, Velodyne, VPI,
and many more.

303 Newbury St., Boston, MA 02115
(617) 267-1001

414 Harvard St., Brookline, MA 02146
(617) 277-0111

INTERNATIONAL BUSINESS ACCEPTED

NEW YORK

60 Years in Business...
We Must be Doing
Something Right!
Apogee  Audio Quest  C.A.L.  Classe

 Magnum  Monster Cable  B&W
 NAD  Nakamichi  Straightwire 
Sumo  Velodyne  Carver  Rotel 

Signet  Genesis  Kinergetics  Target
 B&O  Arcici  Fosgate  Lexicon
 Listen Up  Sonographe  Sony ES
 Tice  B&K  Boston Acoustics 

Thorens  Denon  Dahlquist

Consult a Quiet Expert

Square Deal
456 Waverly Ave., Patchogue, NY 11772

Local: (516) 475-1857
Others: I 800 DEAL -441



DEALER SHOWCASE AD INDEX
NEW YORK

SAVANT
AUDIO

Providing the Ultimate
In Products & Services

Consultancy  Custom Systems
Acoustic Treatment  Installation

Home Theater  Retail  1Vorldwide

Air Tangent  Allego  Apex
Arcici  Athena  Air Tight
Audio Prism  AudioQuest
Audiostatic  Basis  Benz
Bitwise  Cardas  Chesky

Clarity Audio  Creek  CWD
Delos  Dorian  EAD

EKSC  Electron Kinetics
Eminent Technology  Ensemble

Epos  Essence  First Sound

Fosgate  Geman Acoustics
Harman Video  Harmonia Mundi

Kinergetics  Klyne  Last
Magnan  Merrill

Mod Squad  Mogami  Morch
Nestorovic  Neutrik  Nimbus

Opus3  Power Wedge
Presence Audio  Pro Ac
Proprius  QED  Rega

Reference Recordings  Roksan
RoomTune  Rotel  Sequerra
Sheffield Labs  Sims  Sumiko
Symphonic Line  Tara Labs
Target  Tice Audio  Wadia

Water Lily  WBT
and More

In New York & New Jersey
800-628-0627 609-799-9664

PENNSYLVANIA

PHILADELPHIA
AUDIOPHILES

Acoustic Energy
Allis Audio
Audible Illusions
Audio Alchemy
Audiolab
Audioquest
B itwise

B EA Components

Celestion
Class6

Counterpoint
Duntech
Dynavector

Eminent Tech.

Ensemble

Genesis
Jadis
J.A. Michell

Kimber Kable
Kinergetics
Klyne

Koetsu

Maplenoll

Meridian
Micromega
Mission/Cyrus
MIT

SAME Sound

Monitor Audio
Muse

Music Reference
NAD

Oracle

Parasound

PS Audio
PSB

Rega Planar

Roksan

Rotel

Snell
SOTA

Soundcraftsmen
Sound Lab
Stan

Straightwire
Sumiko SME

Target

Unity Audio
VAC

Van Den Hul

VPI

Well Tempered

Wheaton

XLO Electric

DAVID SEROTA AUDIO
At Sound Service Company

8010 Bustleton Ave. Philadelphia, PA 19152
(215) 725-1177 Bank Cards Accepted

Wr

NEW YORK

4+3
audiotechnica

YOUR SEARCH IS OVER!

eic11c0
We specialize in hard to find
phono cartridges and orig-
inal replacement styli only!!

sf (800) 221-0906
CALL TOLL.FREE FOR
FREE PRICE QUOTES
AND VISAIMC ORDERS
N.Y. STATE (5111)5611.1112

SEND SELF ADDRESSED
STAMPED ENVELOPE FOR
OUR FREE CATALOG.

VISA

9.:±1

LYLE CARTRIDGES
115 South Corona Avenue
Valley Stream, N.Y. 11582

Phones Open Mon .Sat 9 am -8 pm

O

40

A

01101-0n SHURE STaNTOn

NEW YORK

ALPHA STEREO
Quality Components, Professional Installation & Service

OEM NAD

"We are known for the
companies we keep"

Adcom, NAD, Rotel, Onkyo, Denon,
Mission, B&W, Soundstream, Audioquest,
Paradigm, Monster Cable, M&K, Ortofon,
AKG, Stax, Polk Audio, Sharp Vision,
Sony ES, Target, Atlantic Technologies,
Audio Alchemy, Beyerdyamic

Northern NY's oldest & most renowned dealer.

345 Cornelia St., Plattsburgh, NY 12901

518-561-2822
Fax: 518-561.2961

Monday Friday 10am-8pm Saturday 10am-6pm
Mastercard. Visa. Discover. Amex

VERMONT

HERE IN VERMONT, PEOPLE DEMAND VALUE.

WE Doter WASTE CUSTOMERS' MONEY,
AND NEITHER Do THESE FOLKS:

ADCOM AUDIOQUEST Bat) DUAL
GRADO HAFLER LUXMAN MIT

ODSCIOAD llorisrER CABLE ON K YO

ORACLE ROTE L SIGNET SChmi NO

SA1E TAHNOY THORENS WHARFEDALE

F IY  YEAR WARRANTIES ON ALL NEW EOUIPAENT

.inns

F NANG ('NG ANA, LAIN

q0 L1.75 SANE AS CASH

FREE INSTALLATION IN CONNECTICUT RIVER YALLFY f NYC.

SCIENTIFIC STEREO

800- 156 - 443 4
802- 257- 5855

126 /MAN Sr BRAmtHoRoYT 053o1

Firm (Reader Service No.) Page
Adcom (1) Cover II
Audio Research (2) 64
AudioQuost 87, Cover IV
B & W Loudspeakers (3) 1

BMG 17 & 18
Cambridge Soundworks (4, 5) 20, 21
Carver 23, 25
Columbia House 5
Counterpoint (6) 84
Denon (7) 59
Geffen Records (22) 15
Jamo (8) 76
JVC (9) 7
Levinson . 8
Lexus (10) 30 & 31
Martin -Logan 80
Maxell (11) 10 & 11
Midwest Electronics 24
Mobile Fidelity (12) 52 & 53
MTX 61
MTX/Soundcraftsmen (23) 71
Nordic Track (13) 24
Paradigm (14) 27 & 28
Parasound 63
Pioneer (15, 16) 55, 65
Polk (17) 46 & 47
Reel to Real (18) 57
Seagram's Gin 13
Sixth Avenue Electronics 9, 67, 77, 81, 85, 91
Sound City (19) 89
Vandersteen (20) 86
Velodyne (21) Cover III
Windham Hill 3, 79
Yamaha ... 73
Touch Tone Participant

It keeps
more than
memories

alive.

THE AMERICAN HEART
ASSOCIATION

MEMORIAL PROGRAM

64,VAPIP,'01"." * 14.1"::6111

1-800-242-8721

American Heart 110
Association

This space provided as a public service.
© 1992, American Heart Association



CLASSIFIED ADVERTISING

For advertising rates -please call 800-445-6066 (9am-5pm e.s.t.).

LOUDSPEAKERS
LOUDSPEAKER COMPONENTS -KITS. Dynaudio, Morel,
Eclipse, Focal, Peerless, Eton, Vifa, more! Crossover parts --
design books also. Catalog $2. Meniscus, 257528th St, SW,
UNIT 2, Wyoming, MI 49509. (616) 534-9121.

CUSTOM ELECTRONIC CROSSOVERS, 6 to 36 dB/Oct.
Also Snell, Magnepan versions. DB SYSTEMS, POB 460,
RINDGE, NH 03461. (603) 899-5121.

VMPS factory assembled speakers. All models, low
prices, shipped direct to you. Free price sheet. Arthur Mor-
gan, 886 East Charing Cross CR., Lake Mary, FL 32746.

BOSE, JBL REFOAMING
QUALITY SERVICE ON ALL BRANDS SINCE 1977. CALL
ABOUTOUR BOSE 901 UPGRADE/MOD., REFOAMING,
REPLACEMENT PARTS, FAST SERVICE. SPEAKER -
WORLD. 813-544-3511. 800-359-0366. MC -VISA -AMEX.

ABSOLUTE SATISFACTION guaranteed. We sell more
high end speaker kits than anyone in the U.S. Eleven kits
from $119/pr. Free catalog. 1-800-346-9183. Audio Con-
cepts, Inc., 901 So. 4th St., La Crosse, WI 54601.

A & S SPEAKERS imports the world's finest speaker
components, crossovers, and kits: Dynaudio, Scan Speak,
Focal, Morel, MB Electronics, Peerless, Polydax, SEAS,
LPG, Eton. We also ship VMPS systems and kits and
Parasound Amplifiers. Free literature. 3170 23rd Street, San
Francisco, CA 94110. (415) 641-4573; Fax (415) 648-5306.

BEST SELECTION & GUARANTY. 50 SPEAKERKITS for
HOMES, SURROUND SOUND, CARS, PROS & SUB -
WOOFERS. JBL, DYNAUDIO, POLYDAX, MOREL, SEAS,
ELECTROVOICE & VIFA. NEW & USED ELECTRONICS;
AWARD -WINNING CROSSOVERS, ANALYZERS. 64p.
CATALOG, $2. GOLD SOUND, 4285 S. BROADWAY,
ENGLEWOOD, CO 80110.

CROSSOVER NETWORKS, PASSIVE. CUSTOM, STAN-
DARD, WHOLESALE PRICES. FREE BROCHURE, DE-
SIGN ASSISTANCE. DEALERS WELCOME. FERGITRON
ELECTRONICS, BOX 674, LEVITTOWN, NY 11756. (516)
735-2019.

ROTTEN FOAM EDGES? Speaker refoaming special-
ists, any size. We also sell upgrade parts and surround
sound kits. 7 year warranty. SIMPLY SPEAKERS:
1-800-767-4041.

NEAR - SON IS THE MOST MUSICALLY ACCURATE
LOUDSPEAKER REVIEWED BY THIS NEWSLETTER -
BOUND FOR SOUND. Complete review from THE ABSO-
LUTE SOUND also. NEAR 207-353-7307.

LOUDSPEAKER COMPONENTS: North Creek Music Sys-
tems proudly presents the latest technology in crossover
components from Ohmite, Sprague, ASC and other highly
respected U.S. Manufacturers. Please call or write for a
complimentary issue of our quarterly catalog. North Creek
Music Systems, 500A Route 8, Speculator, NY 12164. (518)
548-3623.

MINI -SUB SYSTEM PHENOMENAL
LOW FRED RESP! 10" DUAL COIL VENTED DESIGN.
ENCLOSURE 6" X 17" X 30", 55LBS! AVAILABLE IN STER-
EO OR DUAL MONO. CLEAN TIGHT BASS TO 34HZ
X -OVER 120HZ, 7 YR. WARR. DEALERS WELCOME, $299
EA. MC/VISA/AMEX. SPEAKERWORLD 813-544-3511.
800-359-0366.

PYLE DRIVERS - 65 NEW woofer models. Also PIONEER
OEM woofers, mids, tweeters & MCKENZIE prosound
speakers. BEST HOBBYIST PRICES. Dealer inquiries?
MCNISA. SRS, 318 South Wahsatch, Colorado Springs,
CO 80903. (719) 475-2545.

DISCOVER WHY SO MANY
audiophiles are saying that the Reference 1c outperforms
every loudspeaker in it's class! Free literature. ARIEL
ACOUSTICS, P.O. Box 87261, Canton, MI 48187. (313)
981-7220.

LOUDSPEAKERS

BOSE 901 FOAM ROT!? $200 a
Pair to Rebuild 18 Drivers. $120 for Do-lt-Yourself Kit! Re-
placement of Woofer Surrounds. Any Size. Any Brand. Call
for FREE Estimates (404) 933-0101.

SPEAKER CLINIC.
BOZAK SPEAKER REPAIRS, using original manufacturer's
machinery, specifications, techniques and dies. Quality
workmanship. NEAR 207-353-7308.

SPEAKER RECONING; Refoaming Kits; Crossover Kits, &
Mods By "Van Evers"; Grills Made To Specs; Diaphragms,
Mids & Tweets; New Speaker Test Lab Using L.E.A.P.-L.M.S.
THE SPEAKER EXCHANGE, 1242 E. Hillsborough Avenue,
Tampa, Florida 33604. (813) 237-4800.

WESCOTT AUDIO- ACOUSTAT Speak-
er mods, XLO, Discovery, VAC, Sumiko, Room Tune, Bit -
wise, Ensemble, Muse, Power Wedge, Benz -Micro & the
incredible EAD DSP-7000 Digital Processor & T-7000 Uni-
versal Disc Transport. Call 800-669-7574 to order or
814-692-7474 for info & expert consultation.

BANG & OLUFSEN, B&W, CARVER, REVOX,
NAKAMICHI, ADCOM, DENON, H/K,
YAMAHA, CELESTION, KEF, ADS, POLK,
INFINITY, JBL, KLIPSCH, ETC. MANUFAC-
TURER'S WARRANTIES. AUTOMATED
PRICING 24 HRS, LIVE ASSISTANCE 10-6
EST. AMERISOUND SALES, INC. (904)
262-4000.

MUSICAL Nees

"The Musical Design D-140
deserves classic status!"
"It doesn't sound like an

amplifier, it just sounds
like music!' "A true

classic." Isn't it time
you auditioned the

D-140?

MUSICAL DESIGN
1832 Borman Ct., Suite 1, St. Louis. MO63146. (314) 275-7162

 KRELL STUDIO DAC

 KRELL KSA-5
HEADPHONE AMP

 KRELL KRC
REMOTE PREAMP

 SONY CDP-X779ES

 PIONEER ELITE

 PD -S95 CD
TRANSPORT

 PS AUDIO
ULTRALINK

 B8W 800

 MIRAGE M-lsi

2181 S. ONEIDA ST.

GREEN BAY, WI 54304

(414) 494-8I99

Put some POWER in your portables!
The Personal Amplifier pc -16 delivers 40W/ch
max into 8 ohms @<.005%THD, all from a classy
7"x6"x1.75" black aluminum box. This unique
integrated amp has a built-in portable audio power
supply and nicad battery recharger. Top quality
with 5 gold-plated stereo inputs. List price: $349. Your price
only $299 with free shipping and Frontier Audio T-shirt.

CALLebout our new Personal Sobwoofers-perfectfor email system.
Products quality -made in Michigan with a 3 -year warranty on parts and labor.

Frontier Audio ult-'Pa Sea 211
Hancock. MI 119313

PowerComponontsfor Personal Stereos reee)33.AUCHO

ALPINE'

(800) 736-5533

BOSTON' PPI*
7915 $439 5.2 $279 Fe. 2050AM $275
7914 399 6.2 299 pr. 2075 AM 375

7294 439 851 185 M 2150AM 489
3331 199 861 175 pr. 4200 AM 410
3555 395 10.0LF 160 ea.

7292S .. 299
5957 469 Eqx $239

7803 469 XLG2000 $229 Epicenter 109

7802 379 KSRG4 239 egi_ 169
XLMG500 279
XLG3500 299

XTR 12 $99 ea. KSRG8 Cd
115 ea.

XTR 12DVC 109 ea.

ORION*

JVC

RADARS

AUDIO CTRL'

KICKER'
C15 $110 ea.
C12 80 ea.
CIO .......... 79 ea.

NAKAMICHI' PA RASOUND' INFINITY'
CD 2 $645 HCA-1100 II $339 Sir 112 $429 pr

CD 3 485 HCA-1200 649 R.12 239 pe

REC I 765 HCA-2200 .... ..... 1245 Ref 5 529 pr

CASS I 685 P/Fet-90011 ..........350 Ref 6 659 pr

CASS 2 325 C/PT-1000R 459 Sal 82 249 pr

PARADIGM' NAD' JVC
3re $239 pr. 1600 $319 RX707 __Authorized
9ter II 535p.2400 TrIX 479 F0(1050 Dealer

See II ..............349 pr 5000 399 AVX1050 Cal
7,811 ..............389 pr. 7240PE 385 XLZ 1050 Cal
11es II 639 pr 2100X 345 FOC 807 VTN ....Cal
Titan....._160 pr. 7225PE 265 TDV 541.........Today

YAMAHA' PINNACLE CARVER'
RXV 850............$649 PN8. $296 p r . CT -6 $450

RXV 1050 ............969 PN5. 146 pr. CT -17 . .. 629

DSPA 1000 1199 PN2* 119 pr. TFM25 559

PN Sub 225 ea. TFM 45 679
SDA 4901...... 559CELEST ION

Model 3 .... Authorized
Model 7 Cal
SL 6 SI Cd

AUDIO SRC

RTA-11TL $779 pr.
RIttl 3000 569 Bela IV Aulhorized
CS 100 040 R(4 Dealer
M 12 769 pr. A/3a Cirall

SS 3 $219 M 10 579 pr. Cl/4 Crelll
AMP 1 . ..... ...... ..... 239 m 3 149 pl.
TUNER I 185 M501 280 pr.
V S one 89 ea. DDE ..
Pre one 199

'Pro:loci ',upend by B.J Audio§ exclusive limited warranty only 10 day alum
policy - anima maga to restocking charge. (Non-Aullwanzed Dealer)

POLK'
FRIED

UDIO ALC HEM

Cd

--r - "The Quick Connection"

B.J. AUDIO
991 Beachmeadow

Cincinnati. 01-I 45236
;5131451-0112
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ANNOUNCEMENTSANNOUNCEMENTS
ACT AUDIO gives good sound!

A professionally designed listening room costs less than
some CD's. Send SASE for details. ACT AUDIO, 619 Moon
Clinton Rd., Coraopolis, PA 15108.

AUDIO CLASSICS
Buys -Sells -Trades -Repairs -Modifies. AMPLIFIERS: Ar-
agon 200411$1099; Audio -Research D40 $795, D52B $449,
D115 $1395; Berning EA230 $399, EA2100 $1999; Cary
SLA7ODLH $1075; Classe DR8 $1825; conrad-johnson
MF80 $899, MF200 $1399, MV50 $1099; Counterpoint
SA12 $899, SA220 $2549; Dynaco Mark Ills $699, 120
$199; Forte 3 $899; Hafler XL280 $349, XL600 $1099;
Heath W4AM $199; Jadis Defy 7 $4575; Krell KSA80 $2545,
KSA250 $4699; Lazarus H1 $499, H1A $1050; Marantz 8
$999; McIntosh MC2125 $1299, MC2150 $1299, MC2250
$1099, MC240 $1199, MC250 $429, MC2500 $2500,
MC2600 $3995; MC275 $3-5000, MC4Os $999, MC5Os
$559, MC75s $2499, MC754 $699; Motif MS100 $1999;
Precision Fidelity M7A $399; PS Audio 200C $1199; Quad

$599;306 SAE 2205 $499; Sonograph SA120 $599 ; Sound-
craftsman ProPower 10 $799; Sumo 9+ $499. CD PLAY -
ERS: Adcom GCD575 $359; Arcarn Delta Black Box $299;
B&O 4500 $499; conrad-johnson DF1 $699; Denon
DCD1500 $230, DCD3520 $899; Kinergetics KCD40
$1499; Krell MD2A $2375, SBP32X $2395; McIntosh
MCD7000 $749, MCD7005 $1099; NAD 5240 $249, 5300
$ Philips DAC960 $499, LHH1002 $699; Wavetrace540;
Technologies CD50 $399. CROSSOVERS: Kinergetics
SW200 $499. EQUALIZERS: McIntosh M0101 $149,
M0104 $199; SAE DC2215 $199. HEADPHONES: Sfax
Demos ED1 $475, Lambda $199, Lambda Pro 3 $839,
Sigma $379; Signature $1499, SR34 Pro $149, SR84 $149.
INTEGRATED AMPUFIERS: Amber 50b $249; McIntosh
MA6100 $499, MA6200 $1099; Soundstream RA100 $349.
UNE CONDITIONERS: Tripp

Life
LC1200a $129, LC1800

$149-249, LC2400 $199, LCR2400 $399, LX600b $75,
LX600 $95. PREAMPUFIERS: Amber FF17 $199; audio
research SP9 II $1395; Carver C1 $299; Classe DR5 $1499;
conrad-Johnson DF1 $699; PF1 $999; Counterpoint SA2000
$1195; Denon DAP2500 $599; Dynaco PAT4 $149; Hafler
SE100 $287; Jadis JPL $4499; Levinson 26 $3499; Marantz
7T $495; McIntosh C11 $699, C20 $799, C22 $1900, C24
$335, C26 $299, C27 $599. C28 $499, C31V $1199, C32
$999, C504 $550; Mod Squad Line Drive Deluxe $699; Motif
MC9 $799; Precision Fidelity CA711 $380; Reference Line
1000 $249. PROCESSORS: ads 10 $399; Burwen
DNF1201A $169; dbx 117 $99; RECEIVERS: McIntosh
MAC1900 $549, MAC4100 $999; Nakamichi SR3A $449,
TA3A $599; Luxman R1050 $249. RECORD CLEANERS:
VPI HW16.5 $375. SPEAKERS: Apogee Centaurus $999
Diva $6666, Majors $2999, Minors $899, Stage $1499; B&O
5000 $999; B&W 802 $3499, 804 $1775; Infinity Kappa 5
$399. Kappa 6 $559, RSIIB $1499; JBL 4406 $369, 4408
$499: JSE 1.8A $1499; KEF C85 $599, 103/3 $999, 103/4
$1199, 105/3 $2399, 107/2 $4195; Magnepan MG2.5R
$1099; Martin Logan CLS11a $2200; McIntosh ML1C $550,
ML2C $800, XR3 $449, XR5 $499; Proac Minitower $1299,
Studio 111 $899; Quad ESL63 $2900; Ryan MCL3 $899; TGL
Studio 1 $999, 3 $1095; Velodyne VLD15I1 $1495. TAPE
DECKS: B&O 2000 $249, 3300 $299; Nakamichi 100011
$599. TEST EQUIPMENT: McIntosh AA2 $749, MI3 $749,

$1399; Sound Technology 1000A $600, 1400A $500,
1700B $1999. TUNER PRE MPS McIntosh MX110 $499,
MX112 $449, MX113 $550, MX117 $1199. TUNERS: Am -
ber 7 $125; Carver TX11 $288; Creek T40 $299; SE130
$264; Magnum Dynalab Fit 1 $375, FT101 $465; Marantz
10B $1699; McIntosh MR500 $699, MR510 $839, MR55
$199, MR65B $299, MR67 $599, MR7082 $1199, MR74
$549, MR77 $749, MR78 $1199, MR80 $1299; Phase Lin -
ear 5000 $199; Sansui TUX701 $299; Yamaha TX400U $75.
TURNTABLES: VPI HW19 JR + PT6 $895, HW1911 $695,
HW19111$889. FREE Catalogue. 8AM-5PM EST Mon.-FrI.,
AUDIO CLASSICS, POB 176 AAA, Walton, NY. 13856.

607-8657200

UNIVERSITY AUDIO SHOP, MADISON, WI... Best sound
for dollars? We have many solutions! Dealer: B&K, KEF,
Paradigm, Vandersteen, Parasound, Micromega, Audi-
oAlchemy, Rega, Roksan, AudioQuest, Symphonic Line,
Modsquad & others. (608) 284-0001.

THE LNPA 150 MONOBLOCK POWER AMPLIFIER; clari-
ty, immediacy, and accurate harmonic content never before
heard in high end audio. Designed to please a musician's
ears and built for longevity: "Some of the best solid state I
have ever heard." Brian Cheney; 'VMPS Audio Products.
R.E. DESIGNS, 510 Western Avenue, Lynn, MA 01904.
(617) 592-7862. Available to audition at The Listening Stu -
dio, Boston, MA.

ELECTROSTATIC
SPEAKERS

Latest technology, full range design. "Risk free" thirty
day home trial. Uncompromised performance at factory
direct pricing. West coast dealer inquiries invited.
DAVID LUCAS, INC., 924 HULTON ROAD, OAKMONT,
PA 15139. (412) 828-1967.

Hardbound AUDIO, annual bound volume editions, just
like the ones in the Editor -in -Chiefs office. Various years
available in limited quantities, $30.00 each. Also available:
Hardbound October Annual Equipment Directories. Years 
1 1989, 1987, 1985, $15.0 each, and hardbound M
C990,ar Stereo Directories for years 1991, 1990, 1989 and 1985,ay
$8.00 each. All prices include postage and handling. All
orders postpaid. Check or money order only payable to
AUDIO MAGAZINE. Send orders to AUDIO, 1633 Broadway,
New York, NY 10019. Attn: Michael Bieber, Or call
212/767-6301 for further information.

CALL US
FOR QUALITY AUDIO

AT THE LOWEST PRICES
WITH FAST SERVICE,

EVEN ON ESOTERIC ITEMS

SOUND ADVICE ... without the price

UDIO (914) 666.0550--
UTLET PO Box 673

Bedford Hills. New York 10507-0673
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THE ABSOLUTE POWER Series
of wholly transparent Power Line Purifiers will absolutely
give your greatest improvement in sound quality per dollar
invested. The finest consummate, technologically refined
power conditioning products ever conceived. The audible
improvements are simply breathtaking, not subtle. Will not
degrade your sound or limit your dynamics like other prod -
ucts will. Hear what you have been missing, your system
sounding its absolute best! Many affordable models avail-

all system sizes, from $299 to $1559. Five-yearableforwith
a lifetime design. Call now, and order, orwarranty

receive detailed educational information, by phone, fax or
mail. Guaranteed performance. Buyers, representatives &
dealers may inquire. Call 24 hours: 1-800-321-6512 or (708)
369-2113.

CA$H PAID FOR AUDIO & VIDEO EQUIP -
MENT. AUTHORIZED: DENON, HARMON KARDON, RO-
TEL, SUMO, ACURUS, ROGERS, CELESTION, ENERGY,
SIGNET, ETC. STEREO CLASSICS, 75 CHURCH ST.,
NEW BRUNSWICK, NJ 08901. (908) 220-1144, FAX: (908)
220-1284.

. . audible results with the finest
in connecting components

SOUND CONNECTIONS INTERNATIONAL, INC.
203 Flagship Dr., Lutz, FL 33549 PH: (813)948-2707
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ANNOUNCEMENTS
THE STEREO TRADING OUTLET

WE BUY SELL AND TRADE QUALITY USED AUDIO
COMPONENTS. AMPLIFIERS: ADCOM GFA-565 MONO -
BLOCKS $1195, B&K ST140 $419, B&K ST202 + $619,
B&K M200 $1695 DEMO, CARVER M1.51- $459, CARVER
TFM-6C $279, CARVER TFM-15 $445, COUNTERPOINT
SA -20 $1399, CROWN 0150 $279, ELECTROCOMPAIENT
AW-75 BAL $1595, 2CH AMP 395, SON OF AMPZILLA
$279, KRELL KSA50 MKII $1795, HAFLER XL600 $849,
MOSCODE 60011$1249, NAD 2600PE $479, PARASOUND
HCA2200 $1195, PIONEER M90 $495, ROTEL RB-960
$289, ROTEL RB980 $519(B), ROWLAND #5 $3259,
THETA MONO AMPS $859. PRE/AMPS: ADCOM GFP-565
$495, ARC SP-15MKII $3895, B&K CS115 $265, B&K
CS117 $309, B&K PRO1OMC $629, CARVER C3 $309,
CARVER C1 $225, CITIATION II $129, CJ PV7 MC $495, CJ
PV8 $995, LEVISON ML1 $989, CAT SL1 $2249, LUX C12
$169, MAC C26 $225, MAC C24 $195, MODSQUAD LINE -
DRIVE $299, NAIM 32 W/HICAP PWR SUPPLY $895, SO-
NOGRAPH SC1 $389, NAD 1300PE $229, PIONEER
SPEC -1 $295, ROWLAND COHERENCE 1 $1795, SONY
TA100ESD $669, YAMAHA Cl $495. CD/PLAYERS: CAR-
VER SDA-410 $249, CARVER SDA-490t $625, DENON
DCD-610 $179, DCD-810 $159, DCD 1500 $199, MCOR-
MICK SIG $1995, NAD 5000 $339, NAK CDP2A $215,
PIONEER PD91 $525, ROTEL RCD865 1 BIT $379 (b) 5
YEAR WARR LIMITED OTY!, ROTEL RCD955 $395, SONY
CDP-C715 $315, YAMAHA C DX820 $269, YAMAHA C D910
$225. SPEAKERS: ALTEC LANSING 511 $1949, AUDI-
OSOURCE VS1 $85, B&O S45 $149, CELESTION SL3000
$995, DALQUIST DO -10 $475, DQ-12 $649, GEOSTAT
G120 $249, INFINITY RS 2.5 $849, INFINITY KAPPA 8
$995, KEF C80 $595, KEF 104/2 $1469, MARTINLOGAN
CLS-MKII $2495, OHM WALSH 4 $699, TDL MONITOR
$2095. PROCESSORS/MISC: ARAGON D2A W/IPS $595,
AUDIOALCHEMY $399, WADIA X32 $1495, DBX NX40 $29,
FOSGATE DSM36OB $495, HUGHS AK100 $249, PI-
ONEER RG1 $79, PIONEER SP700D $375, YAMAHA
DSR100 $369, AUDIOSOURCE SS -FOUR $289. TUNERS:
ADCOM GFT2 $195, CARVER TX12 $395, TX11 $249,
DENON 460 $169, LUX T12 $165, ROTEL 860 $190,
YAMAHA T700 $169. WE OFFER THE LARGEST SELEC-
TION OF PRE -OWNED AUDIO COMPONENTS, FULLY
GUARANTEED. HIGHEST PRICES PAIDSS FOR YOUR
USED AUDIO GEAR. ALSO, CALL ABOUT SPECIAL
DISCOUNT ON OUR FULL LINE OF NEW AUDIO COM-
PONENTS & ACCESSORIES. Come see the largest selec-
tion of audio at our three upper level show rooms: 320 Old
York Road Jenkintown, PA 19046. Send name & address for
Free Mail list. Layaway credit cards welcome. Authorized
Dealer For: AR, B&K/SONATA, EMINENT TECHNOLOGY,
PARASOUND, PARADIGM, PHILIPS, ROTEL, STRAIGHT -
WIRE, TARA LABS, SUMIKO ETC..

CASH PAID FOR AUDIO & VIDEO EQUIPMENT

CALL (215) 886-1650
Best prices! Featuring: Forsell turntables
and CD transports, L.A. Audio, and Sym-
phonic Line. AUDIO AMERICA (Virginia).
Call 1-703-745-2223.
AUDIO UNLIMITED In Colorado offers Acoustic Energy,
Acrotec, AirTight, Audio Note, Aural Symphonics, Benz -
Micro, Bitwise, Chario, CODA, Dynavector, Ensemble,
Ikeda, JM Labs, Lazarus, Magnum Dynalab, Musical De-
sign, ORACLE, Muse, Roksan, Roomtunes, SOTA, Tice,
Unity Audio, Wheaton Triplanar, & more... Call John Barnes
at (303) 698-0138 or Fax (303) 922-0522. 2341 West Yale
Ave., Englewood, CO 80110.

FOR SALE
CALL TOLL FREE! 1{800) 826-0520. NAD * ONKYO *
HARMAN KARDON * CARVER * VELODYNE * HAFLER
* M&K  LEXICON * CELESTION  AUDIOCONTROL *
TARGET * ATLANTIC TECHNOLOGY * PROAC *
ACOUSTAT  CWD* FRIED  MONSTER CABLE * NILES
AUDIO  THORENS * STAX * GRADO  DAHLOUIST *
KINERGETICS * NITTY GRITTY  PROTON * APATURE 
TERK *. SOUND SELLER, 2808 CAHILL RD., MARINET
TE, WI 54143. FAX (715) 735-5838, PHONE (715)
735-9002.

AUDIO NEXUS = QUALITY
Featuring legendary VANDERSTEEN loudspeakers &
ROTEL CD Players.

Altis  Apogee  Audio Alchemy  Audioquest  B&K 
Cary  Celestion  Counterpoint  Dynaco  Esoteric 
Forte  Fried  Magnum Dynalab  Melos  PS Audio 
Rotel -Jeff Rowland  Scientific Fidelity  SME  Sony ES
 Sota  Stax  Target  Vandersteen  Vendetta  VPI 
Wadia. SUMMIT, NJ (908) 277-0333.

FOR SALE
BEST TRADES OFFERED! WE BUY, SELL, TRADE, CON-
SIGN MOST HIGH -END PRODUCTS. AUDIO DOCTOR,
1518 W. COMMERCIAL, BUFFALO, MO 65622. (417)
345-7245. CODA/ISA/MC.

AUDIO BY VAN ALSTINE = AUDIOPHILE QUALITY at
affordable prices because we sell direct to you. Our new
500V/US slew -rate Omega amplifier circuits, our patented
FET-Valve hybrid tube-mosfet components, and our com-
plete new Super Pas Four hybrid preamplifier kits are
original engineering designs that eliminate transient distor-
tion, are durable and rugged, and sound closer to live than
anything else al a rational price. Our B&W crossover up-
grades are famous -check with us if you want a much better
801 Matrix, 803 Matrix, or DM640. Complete wonderfully -
musical factory wired amplifiers, preamplifiers, tuners, and
CD players. Dynaco owners - our rebuild kits for all Dyna
preamps and the St -70 are $195 each, including all new PC
cards. Check our ratings in Stereophile, The Absolute
Sound, and Sensible Sound. We design new circuits for
most Dyna and Hafler solid-state components too. Now
ultimate musical enjoyment is much less expensive. Write or
call for our new illustrated catalog. Audio by Van Alstine,
2202 River Hills Drive, Burnsville, MN 55337. (612)
890-3517.

VMPS SPEAKER KITS/ASSEMBLED - Former VMPS em-
ployee - quality audio components/accessories also, irresist-
able prices, personal service, modifications. CUSTOM
AUDIO (707) 765-1992.

REPLICA WATCHES & ORIGINALS PREOWNED: Lowest
Prices Nationwide! Exact Weight & Color! 18K Goldplated!
Moneyback Guaranteed! (404) 963-3872.

AAA -CALL US NOW!!! Luxman, Carver, ADS, Na-
kamichi, Denon, Boston, NAD, KEF, B&W, Adcom, Polk,
Hafler, B&K, Onkyo, Snell, DCM, Counterpoint, Spica,
M&K, VPI, Nitty Gritty, Sumiko, Thorens, Velodyne.
414-836-2942. FOR THE LOWEST PRICES!

FULL WARRANTY!!
MOST ITEMS IN STOCK!!

OPEN SUNDAYS!!

ABARGAIN: STAX SIGN/LAMBDA $1,395; SIGN/SRM1 -II
$859, PRO/LAMBDA(#1) $459, SIGN/LAMBDA SRD/7
$599; GRACE F9ERUBY $199; F9E $125; FR1MK3F $169;
ALL UNUSED (212) 966-1355.

NITTY GRITTY& LAST RECORD CLEANING MACHINES
& SUPPLIES IN STOCK AT LOW PRICES! HCM AUDIO,
1-800.222-3465,1-916-345-1341.

Premium Parts & Accessories
The largest selection of audiophile capacitors,
resistors, connectors, chassis wires in North
America. MIT MultiCaps, Wonder Caps -solder -
wire, Solen cap, Rel-Cap: Vishay, Holco, Caddock,
Resista resistors: MIT, Cardas, XLO, & silver
chassis wires, custom cables & terminations: all
types of audio connectors and adaptors: silver
contact toggle, rotary switches & attenuator kits.
Tubes, feet, damping sheets & compounds, tools
and many accessories. Best prices & best service!
Phone 415 669-7181 or fax 669-7558 for a catalog.
Michael Percy, Box 526, Inverness, CA 94937

Save

Hundreds

Of Dollars
On Your

Speaker
Repairs.

A highly innovative speaker surround system designed
for you is now available. All sizes. Easily installed &
affordably priced at $27.95/pr. (incl. s/h). No more costly
repairs/freight. Replace ruined speaker surrounds !outwit
with the SAT system.

ORDER NOW. TOLL FREE 1-8004474092
STEPP AUDIO TECHNOLOGIES/Dept. AU,

P.O. fox 1088, flat Rock, NC 28731  VISA/MC/Check/M.O.

SINGERS' REMOVE
B VOCAI=S:

Unlimited Backgrounds'"
From Standard Records & _CD's with the

Thompson Vocal Eliminator.. Call for Free
Catalog & Demo 'Record.
Phone: (404)482-4489 Fit 52
Singer's Supply, Dept AU -1

7985 Hightower Trail
lithonia, GA 30058

24 Hour Demo/Info Request
Lino (404)482-2485 Est 52 411)ftinsiN
=ogees Supply -We Have Webehing FarSIngers

SAVE ON AUDIO!!
THE BEST NAMES AT THE BEST VALUE!

AUDIO RESEARCH  ACURUS  ARAGON  KRELL
AL6N  B&W  CAL  VIMAK  SIL-EC  JADIS
LUXMAN  MEITNER  NAD  POLK  MARANTZ
CARCAS  MARTIN-LOGAN  DAY-SEQUERRA  BASIS
WADIA  GRAHAM  KOETSU  PROAC  ENSEMBLE

Cal Aix) UPPER MONTCLAIR, NJ 201/7444800

BUY
DIRECT

from the owner
Save $ money

and time.
BOB

Use my 22 years of experience to provide you with
the best equipment at the lowest cost possible.

When in boston, please visit the world's
smallest HiFi shop, featuring products by:

ALCHEMY
AUDIOQUEST
BOSE
HAFLER
HARMAN KARDON
LEXICON
MARANTZ

NAD
PARADIGM
PHILIPS
PS AUDIO
SONY
STAX
THORENS

SCPNTYIE aCie6kr7°

95 Vassar Street
Cambridge, MA

02139

(617) 547 2727

STORE HOURS:
M -F 10-7
SAT 10-6

mCNISA/DISC AMEX

MATCHED SYSTEMS REPRODUCE MUSIC ACCURATELY!

High End Components For The Audio Perfectionist
SOUND SYSTEMS LTD.
COVENTRY COMMONS Rte 347
STONYBROOK, N.Y. 11790
516/689-7444 FAX: (516) 689-7457

AUDIO ALCHEMY  AUDIO STATIC  CHAPMAN
COUNTERPOINT  ENLIGHTENED AUDIO  HARTLEY

JBL-XPL  LEXICON  MELOS  ROTEL  JEFF ROWLAND
SHAHINIAN  SUMO  VAC  WADIA AND MORE
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FOR SALE FOR SALECD STORAGE -F
Store 300 CD's behind
glass doors. Five adjustable
shelves with brass bookends
hold single & multiple CD's,
Videos and Cassettes - in any
combination. Comes in Solid
Oak, Walnut, Teak or Cherry.
Can stack or wall mount.

No. A300

SORICA

Nutley, NJ 07110
P.O. Box 747-1

FREE Literature and Prices:
Call 1-800432.8005
FAX 1-201448-2592

Patent pending

STORADISC"
Fine -furniture quality CD storage systems with
angled shelves & non -slip surface that holds a
single CD upright. Solid hardwoods & textured
finishes. 360 & 576 capacity shown. Smaller sizes
available. Write or call 1 - 8 0 0 - 8 4 8 - 9 8 1 1.

Davidson -Whitehall Company
555 Whitehall Street Atlanta, Georgia 30303

AUDIO BEST: LA, ORANGE, SAN BERNADINO, CALI-
FORNIA. HOT COMPONENTS: CELESTION 100, COUN-
TERPOINT, TARALAB, PS DIGITLINK; AUDIBLE ILLU-
SIONS; MODSQUAD; ACOUSTAT; SPICA; VMPS;
MAGNUM; FOSGATE; B&K, SUPERPHON, MUSIC REF
ERENCE, SOUNDLAB, MAPLENOLL, SYSTEMDEK,
GRADO, MONSTER, STRAIGHTWIRE, MUSIC CON-
CEPTS, (714) 861-5413, APPOINTMENT.

AAA -LOW PRICES -HIGH END EQUIPMENT!!!
PS AUDIO, HAFLER, B&K, CARVER, NAKAMICHI, LUX -
MAN, THORENS, M&K, SNELL, ONKYO, GRADO, FRIED,
SUMIKO, DCM, VELODYNE, ADS, VPI, and many others.
AUDIO ELITE, Menasha, WI. (414) 725-4431.

OUR PRICES CAN'T BE BEAT!!!

CALL 1-800-222-3465 FOR: AUDIO ALCHEMY  ARCICI
&sb ACURUS  ARAGON  AUDIOQUEST  B & K  NAD -
CELESTION  COUNTERPOINT  DAHLQUIST  E.A.D. 
FRIED  GRADO  LAST  LEXICON  LYRA  MONSTER 
MUSICAL DESIGN  MUSIC REFERENCE  NITTY GRITTY
 OCOS  PARASOUND POWER WEDGE  SIGNET  SME 
SOTA  STAX  STRAIGHTWIRE  SUMIKO  TARA LABS 
VMPS  FREE SPECIALS LIST, HCM AUDIO
1-916-345-1341.

TARA LABS CABLES & ELECTRONICS IN STOCK. CALL
FOR PRICING & MONTHLY SPECIALS. HCM AUDIO,
1-800-222-3465, 1-916-345-1341.

STRAIGHTWIRE CABLE CLOSEOUT! LSI 1 -METER IN-
TERCONNECT $39.95pr. ALSO STOCKING MAESTRO,
RHAPSODY & ENCORE. I-1CM AUDIO, 1-800-222-3465,
1-916-345-1341.

DYNACO ST70 UPGRADES: Gold EL34 Sockets, 1215
Microfarad on -board solid state B+, triode output, more.
DoReTech Audio Services, Box 6054, South Hackensack,
NJ 07606-4354. Phone/Fax: (201) 843-0488.

Cable TV Descramblers, Converters, Accessories. Name
Brands. Lowest prices. Best service. Call CABLE READY
COMPANY, (800) 234-1006 for FREE 16 -page color catalog

UPGRADE FOR LESS! ROGERS' AUDIO IS OFFERING
BEST PRICES ON USED AUDIO COMPONENTS. BUY -
SELL -TRADE. CALL (509) 966-4431.

HIGH QUALITY AUDIO CABLES AT HALF THE COST OF
COMPARABLE CABLES. 3 FT. PAIR FOR $50. EACH
ADDITIONAL FOOT $5 PER PAIR. SATISFACTION GUAR-
ANTEED. SEND CHECK/MO TO: DES, 6108 SPRING-
BORO PIKE. DAYTON, OH 45449.

SPEAKER COMPONENTS

MAVIS
A

MAUDIO

Warm

) 1

morel

*Hess
p- ,-Ayclax

scanspeaK

(seas)

CROSSOVER COMPONENTS

FAST CAPACITORS
Metallized Polypropylene (Non -Polarized)
Values from 1.0 mfd to 200 mfd.
Voltage Rating: 250 VDC / 150 VAC

SOLEN INDUCTORS
Perfect Lay Hexagonal Winding Air Cored
Values from .10 mH to 30 mH,
Wire Sizes from #20 AWG to #10 AWG

HEPTA-LITZ INDUCTORS
Seven Strands Litz -Wire Constructions
Values from .10 mH to 30 mH
Wire sizes from #16 AWG to #12 AWG

SOLEN CROSSOVERS
Custom Computer Design
Passive Crossover for Professional, Hi-Fi and

p,

Car Hi-Fi, Power up to 1000 Watt.

oi Le CROSSOVER, SPEAKER PARTS
Gold Speaker Terminals, Gold Banana Plugs
Gold Binding Posts, Crossover Terminals,
Power Resistors, Mylar Capacitors,
Plastic Grill Fasteners, Nylon Ty -Wraps
Grill Cloth, Car Speaker Grills, Misc. Parts.

SOLEN INC.
4470 Thibault Ave
St -Hubert, OC J3Y 7T9
Canada

Tel.: (514) 656-2759
Fax: (514) 443-4949

COMPUTER AIDED DESIGN FOR
ENCLOSURE AND CROSSOVER

AVAILABLE TO CUSTOMER
Product specifications and prices

available upon request.

B & K AMPUFIERS & PREAMPS.THE FINEST VALUE IN
LOW-PRICED AMERICAN MADE ELECTRONICS! WE
STOCK ALL MODELS. HCM AUDIO 1-800-222-3465,
1-916-345-1341.

AUDIO DEN Authorized Sales and Service. ADCOM,
ARAGON, ARCAM, B&K, CAL, CELESTION,
CONRAD-JOHNSON, KINERGETICS, KLIPSCH,
MAGNEPAN, MIRAGE, MIT, MONSTER CABLE, NAD,
NAKAMICHI, PARADIGM, ROGERS, SHURE ULTRA,
SONOGRAPHE, SOTA, STAX, THETA DIGITAL, VE-
LODYNE, VTL & YAMAHA. Audio Den, 2021 Smith
Haven Plaza, Lake Grove, NY 11755. (516) 360-1990.

FOR TWENTY YEARS WE HAVE BEEN THE SOURCE
FOR ALL OF YOUR BLANK AUDIO VIDEO TAPES AND
ACCESSORIES, EVEN REEL-TO-REEL TAPES FOR STU-
DIOS, AT DISCOUNTED PRICES. CATALOG AVAILABLE.
SOUNDD INVESTMENT CORPORATION, 3586 PIERCE
DRIVE, CHAMBLEE, GA 30341. (800) 659 -TAPE (8273), IN
GA (404) 458-1679. FAX: (404) 458-0276.

AUDIO SOLUTIONS is Atlanta's Hi -End
source for Audio Research, McCormack,
Theta, Vandersteen, CODA, Straight Wire,
Acurus, Snell, Music Metre, Classe, Musi-
cal Design, B&K, Magnum Dynalab, Rotel,
& VPI. 4880 Lawrenceville Highway. (404)
381-0778.

DESIGN & INSTALL
YOUR OWN CUSTOM AN or MULTIROOM SYSTEM with
our informative cataloge of installation supplies. Complete
Systems, Parts, Text, Diagrams, & Full Technical Support. -
Cataloge $3.00. R. Gladwin, P.O. Box 221666, Carmel, CA
93922 or Call: 510-655-6653.

INFINITY BETAS, $6895; MAC MR80, $1395; COUNTER-
POINT 5.1, $895; DYNA ST70, $125; FOSGATE 3602 SUR-
ROUND, $395; ADS -10 SURROUND, $125. (801)
224-4809.

MCINTOSH Bought -Sold -Traded -Repaired. FREE Cata-
logue. See our ad at the beginning of the classifieds. AUDIO
CLASSICS, POB 176MB, Walton, NY 13856.
607-865-7200. 8AM-5PM EST Mon. -Fri.

-Audio Advertiser for over a Decade -

PAUL HEATH AUDIO
VIMAK, UNITY, AUDIOSTATIC, CONVERGENT AU-
DIO, PS AUDIO, MUSE, VAC, GENESIS, B&K, STAX,
MERLIN, AUDIBLE ILLUSION, NEAR, MAPLENOLL,
CROWN MACRO, MUSIC REFERENCE, QUICK-
SILVER, XLO, CARDAS, ENLIGHTENED AUDIO, SIM-
PLY PHYSICS, MFA, MAGNUM DYNALAB & MEN-
TMOR. 217 ALEXANDER ST., ROCHESTER, NY
14607. (716) 262-4310.

STEVE'S AUDIO ADVICE &
HI-FI FARM

Thanks to our customers we're setting records! Special
summer pricing on VMPS, McCormack, B&K, Quad, &
introducing the incredible tube sound of Woodside Ra-
dford. Always great buys on our other products - used
equipment also available. ONE PAIR ONLY: SNELL
TYPE -A3. Considered Class -A by many reviewers &
audiophiles. Call Tollfree Nationwide: 1-800-752-4018.

AA/SOUND ADVICE
LOW PRICES/FAST DELIVERY! DENON, NAD, KEF,
B&W, ADCOM, CARVER, NAKAMICHI, BOSTON,
WXMAN, HAFLER, ADS, M&K, ONKYO, B&K, DCM,
SNELL, FRIED, VELODYNE, POLK, SPICA, COUN-
TERPOINT, AND MORE! 414-836-2942.

FULL WARRANTY!!
MOST ITEMS IN STOCK!!

OPEN SUNDAYS!!

CALL US!!
WARNING! BUY NO AUDIO EQUIPMENT until you give us
a call! Special prices on demo units from Coda, Cary,
Symphonic Line, Parasound, Muse, Creek, Superphon, Lin-
aeum, Ryan, Museatex, Spectrum, MIT, & More! Simply
Physics Darkstar Signature Turntable w/stand ($5000), now
$2250. MIT 10ft. 750 CVT Terminator cables ($4700), now
$2350. SOUND CONSULTANT, Albuquerque, NM (505)
821-9626.
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FOR SALE FOR SALE
"ANALOG RAINBOW" The affordable spectrum of sound.
Hybrid stranded and solid core interconnects. Designed by
Senior Audio Tech/Sound Engineer. Equivalent to high
priced brands. Fully burned -in. 30 -Day Money Back Guaran-
tee. 3 Ft./Pair. Only $89.95 Complete. The Westwood Group,
1115 Inman Avenue, Suite 330A, Edison, NJ 08820. (908)
548-6700.

DYNACO TUBE
AMPLIFIERS

We offer an entire upgrade of the venerable 5170 to an
exceptional 35W pure tube based amplifier. The kit includes
totally redesigned power supply and a triode based driver
board. We also offer Peerless/MagneQuest hand wound
high performance output transformers for all Dynaco tube
amplifiers. WAVELENGTH AUDIO, 4539 Plainville Road,
Cincinnati, OH 45227. (513) 271-4186.

EXPERIENCED, FRIENDLY ADVICE! FREE SHIPPING!
MIRAGE, PS, CWD, STAX, KINERGETICS, KEF, PHIUPS,
AUDI °QUEST, FRIED, MONSTER, QUAD, SPICA,
STRAIGHTWIRE, MORE!! READ BROTHERS, 593 KING,
CHARLESTON, SOUTH CAROLINA 29403. (803)
723-7276.

YAMAHA B2X-$600. DENON2400-$400. ACCUPHASE-
E202, T100-$500. TAN DBERG3008 PREAMP-$295.
GSI5TP, TUBE -$450. ARAGON -24K $600. LINN AXIS
$500. YAMAHA BX-1 MONOBLOCKS-$1200. TRADES
CONSIDERED. MUST MAN BE BORN AGAIN? JOHN
3:1-18. HOSANNA AUDIO. (313) 471-1223.

AUDIO CABLES & MORE
DON'T PAY EXORBITANT PRICES FOR TOP QUALITY.
WE HAVE YEARS OF EXPERIENCE IN WIRE MANUFAC-
TURING AND HAVE SIMULATED THE HIGH PRICED
BRANDS. HIGH PRICED EQUIVALENTS AS LOW AS .35/
FT. WE DEMYSTIFY WIRE TECHNOLOGY, SEND FOR
EXPLANATION LITERATURE WHICH ALSO INCLUDES
ALL OUR AUDIO PRODUCTS PRICE LIST OR CALL OUR
LITERATURE REQUEST # (800) 321-2108, 24 HRS/DAY.
L A T INTERNATIONAL, DEPT A, 317 PROVINCETOWN
RD., CHERRY HILL, NJ 08034.

ARIEL...SPECIALIZING IN COST EFFECTIVE HIGH -
END: B&K, NEAR, Musical Design/Concepts, Straightwire &
Many More. Authorized Dealer. Carmel, IN. Visa/MC. (317)
846-9766, 5-10PM.

HI Fl CLASSICS- USED HI END- HUGE SELECTION of
components, cables, etc. Competent & helpful salespeople
& the best prices around. WE BUY SELL & TRADE, INVEN
TORY LIST AVAILABLE. TEL: (718) 318-9618, FAX: (718)
318-9623.

ATTENTION MUSIC LOVERS! Alon, Altis, Arcici, Audio
Static, Boulder, Coda, Clavis, Crown, EAD, IDOS, Jadis,
NBS, Power Wedge, PS Audio, Roksan, SimplyPhysics,
Sound Labs, Soundwave Fidelity. Straight wire, VMPS, XLO,
& more! Trade-in accepted. Call (313) 342-2475 or (313)
459-5454 for prices & info. Gil Morrison.

CLOSEOUT SPECIALS!! CALL FOR LISTING OF NEW
AND DEMO SPECIALS ON OVER 100 BRANDS OF HIGH
END AUDIO EQUIPMENT AND ACCESSORIES. ORDER
LINE: 800-438-6040. INFORMATION LINE: 704-889-9223

ATTENTION AUDIO BUYERS!!!
AUTHORIZED DEALER FOR ADS, ALPHASONIK, BA-
ZOOKA, BOSE, CARVER, DENON, HAFLER, INFINITY,
KICKER, KENWOOD, JVC, NHT, NILES, ONKYO, PI-
ONEER, POLK, SONANCE, AND OTHERS. THE SOUND
APPROACH, 6067 JERICHO TPKE, COMMACK, NY
11725. (800) 368-2344.

BEST $1,000 SPEAKER Plus B&W
+ BANG & OLUFSEN + NAKAMICHI r DENON + ON-
KYO + VMPS + TRIAD + REVOX & Many More High End
Lines -BARGAINS -HONESTY! TECH ELECTRONICS
904-376-8080.

ADCOM, B&K, HAFLER and CD MODS
...by MUSICAL CONCEPTS deliver elegant sound. Ba-
sic circuit redesigns for preamps and amps, inexpensive
or "all-out"-Toroids, huge filter caps, Dual -Mono con-
versions. MC -3T (Teflon") drop -in replacement preamp
board for most Adcom, B&K, and Haller! NEW! PA -1
front-end boards for HAFLER amps -incredible musi-
cality on a budget (kit available)! SuperConnect IV
interconnect and DlglConnect-the best or your
money back! We modify most PHIUPS, ROTEL, MAG-
NAVOX, PIONEER CDs, also AUDIO ALCHEMY, AL-
TIS DACS. MUSICAL CONCEPTS, 1832 BORMAN
CT., SUITE ONE, ST. LOUIS, MO 63146. (314)
275-4925.

BANG & OLUFSEN, B&W, CARVER, REVOX,
NAKAMICHI, ADCOM, DENON, H/K,
YAMAHA, CELESTION, KEF, ADS, POLK,
INFINITY, JBL, KLIPSCH, ETC. MANUFAC-
TURER'S WARRANTIES. AUTOMATED
PRICING 24 HRS, LIVE ASSISTANCE 10-6
EST. AMERISOUND SALES, INC. (904)
262-4000.

CD PLAYERS

MUSICAL CONCEPTS = CD MUSICALITY
"The Musical Concepts players are not about fancy
facepiates, nor unsupportable hype, they're about satis-
fying musicality!" -ENIGMA IV, "The best CD value,
period, outperforming $3000-$4000 transporVDACs",
for only $595, ERA IV, "Rich, warm, delicate, tube -like
liquidity" $795, EPOCH IV, "More musicallynatural than
any transport/DAC combination -breakthrough natu-
ralness and musicality!", $995. All players use 384X
oversampling! Try our CDT -hear the difference a
transport can make($595)1We modify most Rotel, Phi-
lips, Magnavox, Pioneer -plus Allis and Audio Al-
chemy DACs. MUSICAL CONCEPTS, 1832 Borman
Ct., Suite One, St. Louis, MO 63146. (314) 275-4925.

COMPACT DISCS

DISCOUNT COMPACT
DISCS

Telarc $11.99/cd; Chesky $10.99/cd; DMP, Reference &
Sheffield $11.99/cd! Hundreds of other labels at low
prices. Send SASE for catalog or your order with Visa /
MC / Disc / Check + $4 shipping to: THE ACME
COMPACT DISC COMPANY, P.O. BOX 7004, EVAN-
STON, IL 60204.

Compact Discs! Superb Service! Large Selection! Corn
petitive Prices! Invoiced Accounts! Order: (9am-5pm E.S.T.).
(800) 843-3472. NATURAL SOUNDS; 250 Beverly Boule-
vard; Suite A-106; Upper Darby, PA 19082-4506.

LATIN MUSIC LOVERS. Your 1 stop source. CD's & videos
from Latin Countries. JPR LATIN RECORDS, P.O. Box,
4155-B, WP, FL 32793.

RECORDS

ACTIVE ELECTRONIC
CROSSOVERS

MODEL 120 CABINET & NEW 120-R
"RACK AND PANEL" DESIGNS

Made to order in Butterworth bi-amp,
tri-amp, or quad -amp configurations
with optional level controls, subsonic
filters, or summers. Filters, regulated
power supplies, equalizers, are also
evadable
New catalog and price sheet. Free!

neotetau, Eng. Lab.
11823 Jefferson BI., Culver City, CA 90230

PHONE (310) 397-9668

Sometimes Great Sonics Come in
Small Packages!

The MulliCap Son, Music Interface Technologies &re.

 The lowest ESR & ESL  Lowest dlelechfc absaption  Lowest phase
aevlatIons  Most stable phase cbaracterlsitcs  Greatest haradent
performame  Reliable a consistent bug -lean performance ona .. 

MORE USABLE BANDWIDTH

Musical Translation?
The greatest dotty across the frequency range.

41111

. NE MIT MuMCcip
The most at capacitor In the world.

US InquIriew CVTL Inc. MN Grcm Voir, lichwoy. /Album CA E1603
Tel: (916)823-1186 Fax: (916)823-0810

lnrl Inqukka: MIT Components 760 wane Read. UV 19. GAMY. Ort.
CANADA EAE dA6 Tel: (416)847-3277 Far (416)8475471

CAA
Rare Records Ltd.

We buy and sell

LP vinyl records
Over 100,000 titles in stock

139 West 72nd Street
New York, NY 10023
212 877-5020

LV/CD/RECORD COLLECTOR'S SUPPLIES. Jewel boxes,
record jackets, sleeves, storage boxes, 78 sleeves, dividers,
much more! Free brochure: CABCO PRODUCTS, ROOM
663, ROB 8212, COLUMBUS, OH 43201. (614) 267-8468.

GLIDING PLATTER'" +. Fits Nifty -Gritty & Record Doctor
for effortless record turning! New Vac -aligned platter. $15
PPD.
78 -RPM DISC SWEEP. "Stylus -sized" filaments uncover
groove -floor for optimum stylus clearance & superior sound!
$17.95 PPD.
STYLUS SWEEP. Soft, bushy Nylon gently removes dust.
$3.00 PPD.

CAIGNITTY-GRITTYSTANTONCATALOG!
Send CHK/MO: KAB Electra -Acoustics, Box 2922A-08,
Plainfield, N.J. 07062-0922 (908) 754-1479.

RECORDS BY MAIL! LP/CD BARGAINS. DELETIONS/
SURPLUS. ALL STYLES EXCEPT CLASSICAL. GREAT
PRICES/GREAT SELECTION. FREE CATALOG -LP OR
CD. RPM SALES, DEPT SRC, P.O. BOX 1348, SOMER-
VILLE, MA 02144.1-800-388-1386/FAX 1-617-776-2514.

WANTED TO BUY
MARANTZ, MCINTOSH, HARTSFIELDS, WE., PATRI-
CIANS, TANNOY, KRELL, LEVINSON, ARC, ETC. Call
LAST for absolutely highest collector prices on mint equip-
ment. Act before market weakens. N.Y.S.I. (718) 377-7282,
2-6P.M., WEEKDAYS.

To get a good idea

of what a great

idea we have
in Image

Watches,

paste your

color logo
here.

IMAGE WATCH'
is a registered trademark.

OR EVEN BETTER. . .

SEND US YOUR
COLOR LOGO

(Any size letterhead, business card or finished logo design
which need not be returned.)

along with $14.50* each
(Special 1/, Price Introductory Offer)

and we'll rush you a personalized working
quartz watch sample as our convincer!

Your company logo in full color on the dial of a
deluxe, water-resistant wristwatch. 18K Goldplated
case, water-resistant leather strap, battery powered
quartz movement with a 3 -year limited warranty.
Other models as low as $10 per watch.
'Tax and shipping included (Limit 2 samples per company 5 814.W each)

IMAGE WATCHES,' INC.
Attn: Mr. Tader

9095 Telstar Ave., El Monte, CA 91731-2809

(213) 726-8050  (800) 344-8050

LOGO WATCH LEADER FOR OVER 10 YEARS
IMAGE WATCHECIMG. All Rots Reserved

4mim Unconditional Money Back Guarantee aiiL
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STOP CHOKING YOUR EQUIPMENT. Cheap recepticles
limit power! We carry the finest hospital grade outlet in the
world. Stainless -steel, bronze/nickel contacts. The ultimate
connection. Better power, tighter bass, increased definition.
$27.95 CKA40. REVELATION AUDIO ACCESSORIES, 209
McTavish Lane, Winston-Salem, NC 27103. (919)
659_8591.

TOP PAYING FOR MCINTOSH, MARANTZ TUBE AMP
McIntosh Solid state, Western, JBL, Altec, Tannoy, EV,
Jensen, Speakers & Horn, EMT Turntable, Ortofon Arm,
Temma--(516) 942-1212, (516) 496-2973.

tin in MHO In
MOO TAPE 1 ....., .,..In TIM inJ=1« tz OM lin In 7.10

Ninn i n
...CO i T. WORLDA ma in.= 80M0,1300. t.20
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HI-FI SUPPLIES --PAYS CASH FOR LEVINSON, ARC, C.J.,
KRELL, SPECTRAL, ROWLAND, THRESHOLD & OLD
MARANTZ, MCINTOSH TUBE EQUIP. (212) 219-3352
7 DAYS 10AM-6PM (NY).

DISC VISA LIc
OiNO EXTRA :"=;7r,,17,.,,........

CHARGE c c v N. titrwtrmc:...7.7., '''''
in. WORLD 228 Man In 01 ni. MIER, ii nonain

Cam 1 onun Minna [Inn 0.00,o0 ° AUDIOPHILE RECORDS
WANTED: WESTERN ELECTRIC, JBL, MARANTZ OLD
EQUIPMENT. SUNLIGHT ENGINEERING COMPANY:
213-320-7020, 22130 SOUTH VERMONT AVENUE, #A,
TORRANCE, CA 90502.

AUDIOPHILE RECORD WAREHOUSE! Out -Of -Print
Direct -To -Disc, Halfspeed, Ouiex II & Import Pressings.
Great selection of In -Print Records & CDS. Quantity Dis-
counts! Call for Free Catalog. Elusive Disc, 5346 N. Guilford
Ave., Indianapolis, IN 46220. (317) 255-3446.

t. Analoue Productions

ON- Mobile Fidelity- Wilson
Reference Recording - ClleskY

Ji)Nov Sheffield Lab - Harmonia Mundi
cl Proprius - RCA Living Stereo Klavtar

Mercury Living Presence - plus many more
in and out of print recordings!

Catalog S3 In USA, S5 elsewhere - refundable

ACOUSTIC SOUNDS 1-800-525-1630
Visa P. O. BOX 2043  SALINA, KS 67402-2043

MasterCard 1-913-825-8609  FAX: 1-913-825-0156

Audio City Always Paying top for: Studer, Levinson, Mcin-
tosh, Marantz, CJ, ARC, Quad, Leak, Western Electric
Telefunken, Siemens, Neuman. Vintage speaker systems.
raw units by Tannoy, WE., EV, JBL, Altec, Jensen. Audio
tubes by Telefunken, Genalax, etc. P.O. Box 802, North -
ridge, CA 91328-0802. Tel: 818-701-5633. David Yo. CLASSIFIED

ADVERTISERS:
You can reach millions of prime
prospects for your mail order products
or services through low-cost Market-
place Classified advertising in this
or other titles of the

H AC H ETTE
MAGAZINES,
INC.
CLASSIFIED
MAGNET
To place an ad, or for further infor-
mation including rates, ad styles, sizes
and multititle discounts, call Toll -Free:

(800) 445-6066
9 am to 5 pm EST

WANT -JBL Mansfield, EV Patrician, Singles OK, Mcln-
tosh, Marantz & other tube equipment. Larry Dupon, 2638 W
Albion, Chicago, IL 60645. (312) 338-1042, evenings.

INVENTIONS WANTED

SPEAKER
CATALOG

ttParts Express is a full -line
distributor of electronic parts
and accessories, geared toward .
the consumer electronics
industry, and the technicalhobbyrst.Ken-Stocking an extensive
line of speaker drivers and e.

accessories for home and car.
Send for your FREE 148 page
catalog today. -

Parts Express EtrAilss
340 East First Street

, ' 4. -: 11R/CM[81. rilll

INVENTIONS / NEW PRODUCTS / IDEAS WANTED: Call
TLCI for free information & Inventors Newsletter,
1-800-468-7200, 24 hours/day--USA/CANADA.

CAR STEREO

"STEREO WORLD" is your discount sound source
with great deals on car and home stereo: Panasonic,
JVC, Sony, Uftimate, Phillipssound Labs, Pioneer, Sher -
wood, Hi-Fonics, Blaupunkt, MTX, Pyle, Orion,
wood, Scosche EFX, Autotek, JBL-Car, Clarion and
many others. We Carry alarms and a full line of installa-
tion kits. Please call or write for FREE catalog. FREE
UPS in 48 states. Visa/MC; COD accepted. P.O. Box
596, Monroe, NY 10950. (914) 782-6044.

SERVICES

This publication i S
available in
microform from UMl.

ACCUPHASE (KENSONIC) REPAIR. We do repair for all
Accuphase (kensonic) equipment. Amplifier, Tuner, CD Play-

e
r, etc. 9am-4pm. Mon -Fri. ACCUTECH, 206 E. Star of India

Lane, Carson, California 90746. Tel(310) 324-7406,
Fax(310) 324-7422.

AUDIOPHILE GRADE
PARTS

For the last 4 years, SONIC FRONTIERS INC. has been
offering audiophile hobbyists from Ground the world, the
highest quality electronic ports for their audio electronic
projects. We have continued to expand our brie of ports
and components to satisfy the needs of our demanding
clientele. We are pleased to feature the following lines:

CAPACITORS:

MIT MulliCap - Film /Foil or Metallized.
World's best FILM CAPACITORS!

WONDER CAP - new Seam IT. wonder wYtt Mods.
REL. CAP  11M1/ ICI PC.nlnine. add leas.
MINA - compoct matt:906d and filrn/toll polypropylene. radiol lead.
SOLE

ENS rn
N - metallted

etollded
oo ratYPtoPYMtm. Va 10 MOO

5
Cd 'CM°

DC.SIEM - PalYPcrlena horn 1pf to .01of at 030V

RESISTORS:

VISHAY  utilizing a gatoprlototy BULK FOIL technotogy. these high
pteclalOn resistces arty the best available! We havea IMIted tong. of
VIA series (axial lei:M.0.5%) values In stock. Ahowe ore pleased to
Introduce the StO2K Seam Dada! lead. 0.25%) resaton which ore
./I:Noble In any value 67 to 2513k. in any quantity. in under 2 weeks)
HOLCO - 0.696 6Optarn metal 1111, reM1011.10C41-ningnenC
constnictIon.W9 stock a cornpreheroNe tango ol value. In 1/4. 1/2
and 1 wort ratings.

ADDITIONAL PRODUCTS:

GOLD AIRO - of I ering tested and selected tubes in 3 grades (Standard,
Gold and Platinum) for the dtscrlranatIng tubeophlte. 4 month war-
rontyl; RAM TubeWceks, CARDAS RCA Mcks. plugs. hookup wire and
theelded Cobb.. WRY TIFFANY, EDISON PRICE Music Posts. ALPS, BURNS
Vann. and Balance Controls; NEUIME KIR plugs, GRAYH1LL rotary
switches, TEFLON hke (many gauges and `°b ANALOG IXVICES
AD8271N. A13847JN: PEARL Tube Coolers. Colo s). CAE (Curcio
Audio Engineering) DANIEL PreAmp Ms (MIS and MKID and DYNACO
Rebuild Kitt SONIC FRONTIERS (nano ladder alienuata Ms (MC SOK.
10Ck. 2SCK). best volune control ow:Rabbi plus tube sockets, sernecon-
ductors. electioNtic capacitors eta.

SPECIALIZING IN INTERNATIONAL SHIPMENTS

DISCOUNTS UP TO 30% AVAILABLE!
Please CALL. WRITE or FAX for out FREE 1992 PRODUCT CATALOGUE!

DON'T DEGRADE, UPGRADE! Make Your Old Equipment
Sound Better Than New. Call For Pricing After 6PM CDT.
MUSICAL INTEGRITY DESIGN. (204) 339-9889.

gpi

rub. 1
11

VA kb gi

1,rii hi. .r et.
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11111 ULM .99 y..
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fa w E .It EMU II i ,1-...e..all .r.i: ,

4.91, ely .....

MSC/ im 4..
ii ly ..I g RR.
11.6 et
Ilh  IM 9..it, r s..L n .

Specialist, Tube Equipment Customization. Repair Ser-
vices. Vintage military tubes & parts available. Service esti-
mates for audio equipment, old or new. BWS Consulting,
5609 N. 23rd Street, Arlington, VA 22205. (703) 536-3910.

Audio Repairs and Restorations by Clif Ramsey, former
Senior Service Technician at McIntosh and Ron Olsen,
Electrical Engineer. Tuner Modifications by Richard Mod -
afferi, independent consultant to Audio Classics, inventor,
and former Senior Engineer at McIntosh. Over 70 years
combined experience. AUDIO CLASSICS. 8AM-5PM EST
Mon. -Fri., POB 176SAR, Walton, NY 13856.607-865-7200.

Please send me information about the titles I've
listed below:PUBLICATIONS

STOP OVERPAYING! Lowest prices, any magazine sub-
scription. Business/Professional/Student discounts. Free
quote/list. 1-800-SAVE-SAV(E).

NameMOVIESOUND NEWSLETTER. The state of film audio
tracks in theaters and at home. $8/year (4 -issues} Send $2
for two sample issues. P.O. Box 7304, Suite269A, No.
Hollywood, CA 91603.

Title

Company/Institution

Address

City/State/ZipBUSINESS OPPORTUNITIES
Phone ( )LET THE GOVERNMENT FINANCE your new or existing

small business. Grants/loans to $500,000. Free recorded
message: 707-448-0270. (KF1)

U.M.I
A Bell & Howell Company
300 North Zeeb Road, Ann Arbor, MI 48106 USA
800-521-0600 toll -free
313-761-4700 collect from Alaska and Michigan
800-343-5299 toll -free from Canada

MAIL ORDER
5- SONIC FRONTIERS THE BEST DISC AND TAPE STORAGE SYSTEM IN

AMERICA. Stackable, portable oak units hold all recording
formats. FREE Mailorder Brochure (please mention Audio).
Per Madsen Design: (415) 928-4509. P.O. Box 330101, San.
Francisco, CA 94133.

I N C 0 R P 0 R A T E D

760 PACIFIC ROAD, UNIT 919, OAKVILLE, °MARJO, CANADA L61.6915
TEL (416) 847-3245 FAX (416) 847-5471

100 AUDIO/AUGUST 1992



Call 1-800-451-2248 Enter No 21 on Reader Service

when owning a

Velodyne subwoofer

Velodyne Acoustics, Inc.
1070 Commercial St., Suite 101

San Jose, CA 95112
408/436-7270 800/835-6396

h Canada: 416/671-8930



LAPIS

DIAMOND.

State-of-the-art jewels from AudioQuest.
AudioQuest. cables and plugs are distinguished by intelligent aesigns, the finest metals

and superior insulation. Emerald" uses 99.99997% pure copper, Lapis" and Diamond" use pure
solid silver. All three are resistance welded to direct -gold plated FPC copper plugs (RCAor XLR).
From Turquoise" through Diamond, AudioQuest makes seven jewels you will appreciate and
enjoy everyday - not just on special occasions

aucliociuest.
PO Box 3060, San Clemente, CA 92674 USA Tel 714/498-2770 Fax: 714/498-5112

For your nearest dealer, see page 87.


