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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 vou see and hear
in a Mark Levinson component is not the result of automated
mass production—rather, it is the result of painstaking atten-
tion to the detai’s of design, and of pride ir. the art of
craftsmanship.

display digital reczord
seiec:

intenstty

ot
evinson

SR AU LABORITORES

REFERENCE DIGITAL

poisrity copy protect asereby emphasis
invert 1 2 3 4 3 & 7 8

Mark Levinson compcnents 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 N2 30 Reference
Digital Processor. Five years of exhaustive
research into digital audio yielded a
processor worth waiting for, deserving of
the Levinson marque.

The N2 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 N® 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 N2 30, we recommend that you visit your

Mark Levinson dealer for a full audition.

=

=V a=an

Mark Levinson® products are designed and manufactured by
MADRIGAL AUDIO LABORATORIES G fol -1



FAST

get lots of press releases, as you might

well expect, and somewhere around

50% of them wind up in one of the

three circular files which grace my

office. Of the rest, almost all are

New Products announcements. We
currently have 10 five-drawer filing
cabinets of them, some of which date back
to this magazine’s residence on Long
Island. It's nothing new for me to get an
announcement that a speaker company
has been newly formed, and I usually just
pass along the item to our Annual
Equipment Directory crew, headed by the
able Ken Richardson.

However, once in a while I get a release

that makes me say, “Hey, that’s really
nice,” usually in appreciation of an
unusually well-done piece of equipment.
But I got one a couple of days ago that I
feel is extraordinary enough that it should
be shared, so let me selectively quote it:
Edgar Villchur, founding father of
Acoustic Research and inventor of the
acoustic suspension woofer and the dome
tweeter, has joined Roy Allison to form
RDL Acoustics. The pair had, of course,
collaborated at AR, and one of their
speakers, the classic AR-3, became so

FORE-WORD

famous that one is on display at the
Smithsonian Institution. Villchur decided
to finance the new firm when he heard
that Allison Acoustics had severe financial
problems primarily caused by a failed
relationship with its major investor.

RDL, an acronym for Room Designed
Loudspeakers, will be located in
Bellingham, Mass.

In other news, President Bush signed
the Audio Home Recording Act into law
on October 28th; I gave details about the
legislation last month. I learned of the
signing when U.S. Sony Software President
Michael Schulhof announced it in
dramatic fashion at the opening of a huge
new MiniDisc production facility in Terre
Haute, Ind. (see photo). Located just
across the road from Sony Music’s CD
plant, the new MD factory is even bigger,
which shows Sony’s confidence in the new
format. Billboard reports that most of the
MD titles now available in Japan are by
teen-queen pop idols, and the artists in the
20-unit group-pack for U.S. dealers are
rock or pop. Watch for a hardware review
in an issue or two, as [ am promised an
early production unit within two weeks.

Contrary to earlier rumors, PolyGram
says they will be shipping 180 DCC titles
by early December. David Blaine, Senior
Vice-President of PolyGram Group
Distribution, said in a press conference
(held jointly with Philips, who announced
the DCC900 recorder) that some 290,000
prerecorded tapes had been recalled due to
Seize the
opportunity,” I told him later. *Pass them

LLIYS

“compatibility problems.

out to journalists as proof of PolyGram’s
insistence on quality.” “Maybe,” he
responded. “They would make nice
paperweights!”
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History Repeats Itself

History shows that in 1973 the Nakamichi 1000 forever changed the
destiny of the audio cassette. Against all odds the world’s first true 3-head
cassette deck had transformed a medium designed for convenience
into a serious audio recordist's dream-come-true.

Now, the dream continues . . . Nakamichi’s new line for 1993 — consisting
. of four CD players, three cassette decks, three audio receivers and
two audio/video receivers—incorporates Nakamichi's latest technologies
and most refined build quality.

Developed through both extensive “live vs.reproduced” listening tests
and laboratory measurements, the new Nakamichi line combines outstanding
musical accuracy with the most advanced ergonomics and features.

For example, the new A/V receivers employ advanced DSP circuitry for both
ambience synthesis and Dolby” Pro Logic Surround decoding.

By performing signal processing entirely in the digital domain, Nakamichi can
create the most natural sounding effects . . . without noise or distortion.

The only aspect of the new Nakamichi line that you might find surprising
is its remarkable affordability. Audition the new Nakamichi line today,
and be a part of history in the making . . . again.

7 I Nakamichi

o Wacemanks of Nakamichi America Corparation 19701 S.Vermont Avenue, Torrance, CA 90502 Phone: (310) 538-8150
Nakamichi Canada 276 South West Marine Drive, Vancouver, B.C. V5X 2R4 Phone: (604) 324-7535




Letters? You're Standing in Them
Dear Editor:

Having read your “Fast Fore-Word” in
the September 1992 issue, I'd like to offer
my enthusiastic endorsement of CES-type
audio shows for consumers.

The turnouts this past year at the Chica-
go CES and the Stereophile Show in Los
Angeles should be sufficient indication to
manufacturers that there is a huge group of
consumers out here who would enjoy the
opportunity to review/sample/listen to a
broader range of hi- and mid-fi equipment
without being slave to the products that
one retailer happens to carry. Your sugges-
tion of three shows per year in varying lo-
cations is excellent.

I would further suggest that your maga-
zine initiate (perhaps reinstitute—I’ve sub-
scribed for only three years, so I'm not
aware of your past practices) a “Letters”
section not wholly devoted to technical
questions (as is “Audioclinic”). One of the
joys of Stereophile is the letters section. The
consumer learns a great deal from the
multiple points of view that the editors are
brave enough to print. However, it con-
cerns me that Stereophile has cornered the
market on reader response. I believe that
Audio’s readers could benefit as much from
such exchanges.

Kevin J. East
Herndon, Va.

Editor’s Note: Ahem. Perhaps our cute title
“Signals & Noise” is to blame for your con-
fusion, but the department you’re reading
right now is indeed our general letters
section and has appeared under this name
since February 1983. Granted, it has not
been published in every issue, but never let
it be said that Audio is not a tome of the
brave.—K.R.

“0, I.C.,” Ys 4N(sic) Xpert
Claims, “Lirpa Means 2B a Ts!”
Dear You Guys:

You just couldn’t resist, could you? First
you hit us with the Lirpa Labs Stealth
gizmo (April 1991), and now you’ve

sneaked the Lirpa Labs U8-IT ambience
and/or surround sound processor into the
35th Annual Equipment Directory (Octo-
ber 1992). “You ate it”? “Doo-wop’’? Delay
times listed as inbound and outbound?
Ambience presets for everything but the
echo in the showers at the gym? And that
price?

What are you trying to do? See if you can
get some potential buyers from the kinds of
folks who buy connecting wires at $25/
foot? Find out exactly what kind of nuts ac-
tually sit and read the equipment guide
(probably the same types who read diction-
aries or the entire Yellow Pages)? Or rather
did some junior, junior, junior editor on
your staff simply want to sneak in his own
Kilroy?

Whatever, it was fun finding it, and I'd
be really interested in knowing how many
other terminally bored and insomniac
readers contacted you about the thing.

Rd. Giarc Llerrem
Sallad, Xet.

Terminally Bored and Insomniac Reader
Contacts Us About the Thing
Dear Editor:

I was happy to see Lirpa Labs continues
to be represented in Audio, most recently
in your Annual Equipment Directory. Al-
though Lirpa’s catalog has been somewhat
reduced in recent years (to one ambience
device, apparently), your coverage has al-
lowed me to assemble a Lirpa-based system
that is unique, if not envied by my audio-
phile friends.

Donald F. Schmidt
Phoenix, Ariz.

P.D.Q. Lirpa’s Flying Diddle?
Dear Editor:

Your report on Hiram Diddle’s Congres-
sional Model Subwoofer (“‘Signals &
Noise,” April 1992) was very good and
worthy of Peter Schickele himself. Perhaps
there could be a P.D.Q. model in his honor,
one free from room-placement difficulties
(avoiding the diddle factors of so many
high-end speakers). I'm surprised that

AUDIO/JANUARY 1993

THE EQUIPMENT AUTHORIT

V.P./GROUP PUBLISHER
Nicholas Matarazzo
(212) 767-6035
V.P./ASSOCIATE PUBLISHER
Tony Catalano
(212) 767-6061

it

GENERAL MANAGER
Greg Roperti
PRODUCTION DIRECTOR
Silvia Coppola
PRODUCTION MANAGER
Kerry Tonning
RESEARCH MANAGER
Dru Ann Love
OFFICE MANAGER
Nadine Goody
OPERATIONS MANAGER
Sylvia Correa
AD COORDINATOR
Linda Neuweiler

ADVERTISING

REGIONAL V.P/AD DIRECTOR,
EAST COAST

Charles L. P. Watson (212) 767-6038
REGIONAL ACCOUNT MANAGER

Christine B. Forhez (212) 767-6025
REGIONAL V.PJAD DIRECTOR,
MIDWEST

R. Scott Constantine (212) 767-6346
REGIONAL V.P/AD DIRECTOR,
WEST COAST

Bob Meth
WESTERN MANAGER

Paula Mayeri (213) 954-4832
NATIONAL RECORD LABEL SALES

MAG Inc.

Mitch Herskowitz

Steve Gross

(213) 954-4831

(212) 490-1715
(212) 490-1895

H
UaHE LR
CHAIRMAN Daniel Filipacchi
PRESIDENT, CEQ, AND COO
David |. Pecker
EXEC. V.P. AND EDITORIAL
DIRECTOR Jean-Louis Ginibre
SR. V.P./DIR. CORP. MARKETING
Paul DuCharme
SR. V.P./DIR., CORP. SALES,
MAGAZINE NETWORK Jay Burzon
V.P./DIR. OF STRATEGIC
PLANNING, ADV. & CIRC.
Patrice Listfield
V.P., CHIEF FINANCIAL OFFICER
Paul De Benedictis
V.P., CORP. COMMUNICATIONS
Jolie Cross Doyle
V.P., GENERAL COUNSEL
Catherine Flickinger
V.P., MFG. & DISTRIBUTION
Anthony Romano
V.P., CIRCULATION Leon Rosenfield



.

AN

—

-aenesis—We Can't Dance. Title
Cut plus Jesus He Knows Me;

Michael Bolton—Timeless (The
Classics). Yesterday, Drif: Away:
plus more. (Columbia) 445494

Extreme—lll Sides To Every
Story. Rest In Peace; and more
(A&M) 447540

Bobby Brown—Bobby. Humpin®
Around; Two Can Play That Game;
more. (MCA) 445+403

Billy Ray Cyrus—Some Gave All. Pearl Jam-Ten. Even Flow,
Achy Breaky Heart; Couid've Been  Je Once; plus many more

= Kris Kross—Totally Krossed
Out. Warm It Up. Jump; eftc.
(Rufthouse/Columbia) 435+743

Eric Clapton—Unplugged. Layia;
Tears In Heaven; plus more

more. (Atlantic) 448936
“Boomerang“—Orig. Sndtrk.
Featuring Boyz Il Men; Johnny Gill,
4424335

Mariah Carey—MTV Unplugged.
I'll Be There; Emotions; others.

(Reprise/Duck) 446187 Me; more. (Mercury) 441+451 (Eprc/Assoc 428+433 (Columbia) 441790 others (LaFace)

Great White—Psycho City Alice In Chains—Din Travis Tritt- Damn Yankees—Don't Mary J. Blige—What's INXS—Welcome To

(Capitol) 4474565 {Columbia) 445833 T-R-0-U-B-L -E (Wamer Tread (Wamer Bros.) The 41172 {Uptowrv MCA) Wherever You Are

Randy Travis Greatest Suzanne Vega 99.9° F Bros.) 445767 4454759 a 445-197 {Atlantic) 445-023

Hits, Vol. 2 (Wamer Bros.) A&M) 447+516 Sonic Youth—Dirt Nirvana—Nevermind Lionel Richie—Back To Firehouse—Hold Your
448+662 Collin Raye—In This Lite (Geffen) da4-083 (DGC) 442046 Front (Motown)  441-063 Fire (Epic) 439+448

Randy Travis—Greatest (Epic) 447-268 Ricky Van Sheiton Kiss—Revenge tAary Chepin Carpenter Kathleen Battle &

Hits, Vol. 1 (Wamer Bros.) Greatest Hits Plus (Mercury) 4414436 —Come On, Come On Wynton Marsalis

4484654
Vince Gill—I Still Believe
in You {(MCA) 448571

Sinead O'Connor—Am |
Not Your Ginl? {(Chrysalis)
44753

David Bowie--David Live
(Rykodisc)438218/398+214

Marvin Gaye's Grt. Hits
{Motown} 367-565

Aretha Franklin—30
Greatest Hits (Atlantic)
350+793/390799

Van Morrison-
Moondance (Wamer
Bros.) 349-803

Jethro Tull—Aqualung
{Chrysalis) 3454157

John Lennon—Live in
New York City {Capitol)
342774

Motown's 25 #1 Hits
From 25 Years (Mo
town) 319-996/399-998

Best Of Carly Simon,
Vol. 1 (Elektra)  291+856

Eagles—Hotel California
{Asylum) 286948

Meat Loaf—Bat Out Of
Hell {Epic) 279-133

Boston (Epic) 269-209

Barbra Streisand—
Highlights from “Just For
The Record™ (Columbia)

444+372
r

“Honeymoon In Vegas™
Onginal Soundtrack {Epic)
444-919

Bad Company—Here
Comes Trouble (ATCO)
446-203
Branford Marsalis—I
Heard You Twice The First
Time (Columbia) 445460

Freddie Jackson—Time
For Love (Capitol) 445262

{Columbia) 444-067

{Columbia) 440-560

George Thorogood And
The Destroyers—The
Baddest Of The Bad (Hits
EMI) 444450
Megadeth—Countdown
To Extinction {Capitol)
444-489
Pat Metheny—Secret
Story (Geffen) 444422
Morrissey-—Your Arsenal
(Sire/Wamer Bros.) 444398
Hi-Five—Keep On Goin
On (Jive) 444+331
Stevie Wonder's Orig.
Musiquarium | (Tamla)
314-997/394-999
Guns N’ Roses—Use
Your Hlusion | {Getten) @
442+087

CLASSIC ROCK'’S GREATEST HITS

Foreigner—The Very
Best... And Beyond
{Atlantic) 447524

Yes—VYesstory (ATCO)
4460211/396+218

Steely Dan—Gold-Gn.
Hits (MCA 435693

Steppenwolf—Bom To
Be Wild (MCA)
430+678/390-674

The Aliman Brothers

Band—A Decade Of Hits

1969-79 (Polydor)
430439

Rod Stewart-Downtown
Train/Selections From

The Storyteiler Anthology
Wamer Br 425322
Rush—Chronicles (Mer-
cury) 423-780/393-785
Eric Clapton—Time
Pieces (Polydor) 423+467
Lynyrd Skynyrd Band
Skynyrd's Innyrds/Their
Gnt. Hits (MC, 381-129

Grateful Dead-Skeletons
From The Closet (Wamer
Bros 378+406
Roy Orbison—The All
Time Hits, Vols. 1& 2
(CSP) 377-945
Fleetwood Mac—Grt. Hits
(Wamer Bros) 375782
Journey’s Greatest Hits
(Columbia) 375-279
Best Of The Doors (El-
ekira)  357+616/397+612
The Police—Every Breath
You Take-The Singl

A&M) 348-318
The Beach Boys-Made In
The U.S.A. (Capitol)

346-445
Bad Company-10 From 6
Atlantic) 341313

Joe Cocker’s Grt. Hits
(A&M) 320-911
Creedence Clearwater
Revival—Chronicie- 20
Grt. Hits (Fantasy)308-049

James Taylor's Grt. Hits
Wamer Bros.) 291302
Best Of The Doobies
Wamer Bros.) 291-278
The Steve Miller Band
Gn. Hits 1974-78 (Capitol)
290171
Eagles—Gn. Hits. 1971-75
fum 287-003
Loggins & Messina
The Best Of Friends
Columbia 269-605
Santana’s Grt. Hits
244459
Janis Joplin's Grt. Hits
Columbia 231670
Simon & Garfunkel's
Greatest Hits
(Columbia 219+477
Bob Dylan’s Grt. Hits
(Columbia) 138586
The Very Best Of The
Rightecus Brothers—
Unchained Melody {(Verve
423772

Columina)

Trisha Yearwood—
Hearts In Armor (MCA
Nashville 444-042

Too Short—Shorty The
Player (Jive) 443788

“Mo’ Money —Orig
Sndtrk. (Perspective/
A&M) 443-739

Guns N’ Roses—Use
Your ltusion It (Geften) @
442038

Temple Of The Dog
{A&M) 442780
Marty Stuarti—This One's
Gonna Hurt You (MCA)
442+418

E P M D—Business Never
Personal (Ral/Det
Jam/Chaos) 4424244

Wilson Phillips- Shadows
And Light (SBK)  440-271

Lyle Lovett—Joshua
Judges Ruth (MCA)
_ 440-479
Neil Dismond—The Grt
Hits (Columbia)
439-778/399°774
ngon Marsalis Septet
lue Interlude
(Columbia) 439+463

Jon Secada (SBK)
438-184

Baroque Duet (Sony
Class.) 439-372

The B-52's—Good Stuff
{Reprise) 439-281

Al Jarreau—Heaven And
Earth {(Reprise)  439+240

Bob James & Eart
Klugh—Cool (Warner
Bros.) 439+232

Miles Davis—Doo-Bop
(Wamer Bros.)
439224

David Sanborn—Up-front
(Elektra) 438+9
The Cure—Wish

{Elektra) 438655
DAS EFX—Dead Serious
{eastwest) 438630

Beastie Boys—Check
Your Head

{Capitoh) @ 438499
Celine Dion
(Epic) 436-782

Sophie B. Hawkins
Tongues & Tails
{Columbia) 436+402
indigo Girls—Rites Ot
Passage (Epic) 436+394
Shabba Ranks--Rough &
Ready (Epic) 436-386
Tears For Fears—Tears
Roll Down (Hits 1982-92)
(Fontana 436-006

Tom Cochrane—Mad
Mad World (Capitol)
435+685

ZZ Top—Gnt. Hits (Wamer
Bros.) 438-010

Entertaining America...One Person at a Time [ MORE SELECTIONS )




PLUS ACHANCEX

TOGETEVEN MORE
MUSIC—FREE! ®

+TAKE ANY 8 CDs FOR I

PHILCOLLINS

Phil Collins—Serious Hits...Live. In
The Air Tonight; Sussudio; more
448944

(Atlantic)

Bruce Springsteen-

Bruce Springsteen

&

Eiton John—The One. Titie Cut plus
Runaway Train (with Clapton); and
more. (MCA)

4424772

Wynonna Judd-

En Vogue—Funky Divas. Giving Him
Something He Can Feel; plus more

{eastwest)

TLC-—Oooooochhh

ee defails below,

435750

‘Wayne's World"

Garth Brooks—Ropin® The Wind.
The River; Papa Loved Mama; and
more. (Liberly)

428862

Michael Jackson-

Lucky Town (Columbia) Human Touch {Columbia) Wynonna (MCA/Curb) {LaFace) 434621 {Sndtrk.) (Reprise)434-498 Dangerous (Epic} 433920
4365600 336=592 335809 Madonna—The Bob Marley & The Najee-—Just An lllusion

k.d. lang-—Ingenue Harry Connick, Jr.— Blue Amy Grant—Heart In Immaculate Collectior Wallers—Legend (island) (EMI) 4424251

{Warmer Bros /Sire) Light, Red Light Motion (A&M)  424+457 (Wamer Bros./Sire) 337857 George Strait-Holding
435-404  (Columbia) 429191 Tears For Fears—Songs e T— N"‘"557 Billy Jc;e;@::Gln Hits, My Own (MCA)  440-396

Grover Washington, Spin Doctors—Pocket From The Big Chair arth Brooks--No ols.1 (Columbia)

Jr.—Next Exit (Columbia) Full Of Kryptonite (Mercury) 423-848 Fences(Liberty) 411587 336+396/396-390 RodngyICrowgltlifc]ls

435396

Yanni-—Dare To Dream
(Private Music)  435+271

CeCe Peniston—Finally
(A&M) 433-805

Tina Turner—Simply The
Best (Capitol) 433-342

R. Kelty & Public

{Epic/A: 428-482

Soundgarden—Badmo
tortinger (A&M)

428250

'eatbuxs

Jon Bon Jovi—Blaze Of
Glory {Mercury) 423+400

Natalie Cole
Unforgettable (Elektra)
422279
Leonard Bernstein
Favorites—Orchestral
Showpieces (Sony Class.)

L.L. Cool J—Mama Said
Knock You Out (Def
Jam/Columbia) 411165

AC/DC—The Razors
Edge (ATCO) 410-662
Jane's Addiction-—Ritual
De Lo Habitual (Warmner
Bros.) 407-098

The Charlie Daniels

Band—A Decade Of Hits
321-067

{Epic)

Messy (Columbia)439-471
Keith Sweat—Keep It
Comin’ (Elektra) 4314130
Midori—Live At Camegie
Hall {(Sony Classical)
420570
Don Henley--The End Of
The Innocence (Geffen)
383-802

Announcement—8orn 421-6101391-615 Vladimir Horowitz-—The Traffic-—The Low Spark
Into The 90's (Jive) Spyro Gyra--Collection Last Recording {Sony Of High Heeled Boys

433250 &P 420+950 Class.) 4054985 (Island) 3514924
Hammer—Too Legit To - Van Halen—For Unlawful Kenny G Live (Ansta) Smokey Robinson & The
Quit (Capitol) 433-094 Carnal Knowledge 401+505 Miracles—Anthology

Yo-Yo Ma’/Bobby
McFerrin--Hush (Sony
Mast.) 432+930

Enya—Shepherd Moons

“Slngles”—Original
Soundtrack (Epic) 439+604

Ozzy Osbourne—No
More Tears (Epic/

(Wamer Bros.)  420-273

Paula Abdul—Spellbound
(Virgin 420-257

Rolling Stones-

The Best Of Luther
Vandross (Epic)
400+473/390-476

Janet Jackson  Rhytnm

Arrested Development-
3 Years,5 Months &

2 Days {Chrysalis)436-204

The Rippingtons-

(Motown)336-057/396051
Jackson Browne—The

Pretender (Asylum)
292-243

(Reprise) 431-718 Associated) 428128 Elash%oml (Roll.ngﬁ(g;e:sé Nation 1814 (A&M:)?SB-MB Véene;end In Monai:‘(;&_’.z96 Ef;ﬂpfé:'gg:ﬁ:é rr
Jodeci—Forever My Lady Color Me Bad B lecords) - ( ) (A&M)  262:311/392:316
(MCA) 430-959 (Giant/Rel rise") _04'26,916 R.E.M.—Out Of Time Patsy Cline  Grl Hiis warrant—Dog Eat Dog sime Phot h
Patti Labelle—Burnin e —ry {wamer Bros) 417.923  (MCA) 365:924  (Columbia) 444091 P O G e
MCA) 430-074 Vanessa Williams—The & C Music Fact Metallica—Kill 'Em All ‘ v

% Comfort Zone (Wing) gonv?a Muas:: Vgﬁ ggeal (Elektra) @ 4 363612 Red Hot Chlli Peppers (Sa,d! . o
Bryan Adams—Waking 426-510 (Columbia) ;116-933 -Blood Sugar Sex Mag:k Bonnie Raitt- -Luck Of The
Up The Neighbours = e {Lolumbia) George Michael- Fau(h2 (Warner Bros.) 3@ 428+367 Draw (Capitol) 423-186
L) 420779 a':gaebr_a‘:avg:;;ngﬁasav- ;I':r’\:’e‘s‘:Amadeus hﬁ?éfrzs {Columbia) 902228 A Contains explicit lyrics which may be objectionable to some members

Stevie Ray Vaughan &
Double Trouble—Sky
Is Crying (Epic) 429258

James Taylor- -New
Moon Shine (Columbia

4254470

Boyz i Men—Cooley
highharmony (Motown)
424+754

{Sony Master.)

Gloria Estetan—into The
Light {Epic) 415+943

Michael Bolton—Time
Love & Tenderness

Guns N' Roses—
AJ petite For Destruction
{Geffen) @ 359284

Jimmy Buffett—Songs

HERE'S HOW TO GET YOUR 8 CDs FOR 1¢
® Just mail the coupon together with check or money
order for $1.86 (that's t¢ for your first 8 CDs, plus $1.85

for shipping and handiing).

You Know By Hearl (MCA)
3

429209 Reba McEntire—For My {Columbia) 415-711 339-911 e You agree to buy just six more selections in the next
U2— Achtung Baby Broken Heart (MCA) Brooks & Dunn—Brand ‘The Commitments” three years, at regular Club prices, currently $12.98 to
(Island) 431213 430090 New Man (Arista) 429969 (Sndirk.) (MCA) 429753 $15.98—and you may cancel your membership at any

time after dolng so. (A shipping and handling charge will
be added to each shipment.)
1. Free Music Magazine sent every four weeks (up to 13
I times a year), describing the Regular Selection for your
- [ listening interest, plus hundreds of altemates. And Special
Selection mailings up to six times a year (total of up to 19
buying opportunities)
e Buy only what you want! If you want the Regular or
Special Selection, do nothing-it will be sent automatically
1 if you'd prefer an alternate selection, or none at all, just
I mail the response card always provided by the date

o 1993, The Columbia House Company

COLUMBIA HOUSE, 1400 N. Frui'ridge Ave.
P.O. Box 1129, Terre Haute, Indiana 47811-1129

Please accept my membership application under the terms outlined in this
advertisement. | am enclosing check or money order for $1.86 (that's t¢ for the 8
CDs indicated here, plus $1.85 for shipping and handling). | agree to buy six I
selections, at regular Club prices, in the next three years-and may cancel
membership anytime after doing so

Send these 8 CDs for 1¢

My main musical interest is (check one) J 3y % | specified
Hard Rock Soft Rock Modemn Rock Light Sounds [ | Rap * You always have 10 days to declde; if not, you may
Van Halen Michael Bolton.  The Cure Nerl Diarond. LL Co i retumn the Selection at our expense
Manah Carey Morrissey r iblic Enemy e New “Buy More-Pay Less"” Bonus Plan. if you con
Heavy Metal | R&B/Soul Easy Listening | | Jazz Dance/Pop Liinue your membership after fulfilling your obligation,
Megadeth Luther Vandross, Frank Sinatra Earl Kiugt C&C Music Factory I you'll be eligible for our generous bonus plan. It lets you get
Ozzy Osbourne Boyz I Men  Ray Connift Pat Metheny  En Vogue | a single CD for as little as $3.99 (or a single cassette free)
Country: Travis Tritt. Wynonna Judd Classical: V Horowitz. J. Rampal § for each CD you buy at regular Club price
e 10-Day Risk-Free Trial. We'll send details of the Club's
Mr. | Ioperatlon with your introductory package. If not satisfied,
Mrs. Age return everything within 10 days for a full refund and no
Miss in i ! [ ]Extra Bonus Offer: 1 turther obligation
also send one more CD o Extra Bonus Offer: you may take one additional CD
Address. Apt. now, for which | am enclosing | right now at the super-low price of only $6.95—and you are
an addttional $6.95. § then entitled to take an extra CD as a bonus FREE! And
) i you'll receive your discounted CD and your bonus CD with
City your 8 introductory selections—a total of 10 CDs in all!
B rrv— ® If the application is missing, write to: Columbia House,
_—— Zip N ektia eh FREE!Q :1400 N. Fruitridge Ave, Terre Haute, IN 47811-1129
Do you have a VCR? (04] Yes ' No — — r . .
Do you have a credit card? (03] Yes No 487/593 : g Entertammg Amenca...
ote: T e T MTC-8F-RN 1 e One Person at a Time.”
1
]




Diddle’s cousin, Clem K., didn’t develop a
hopper for expediting those factory orders
(apologies to Red Skelton) or that C.W. of
Dunkenfield isn’t a supplier of “shipping”
(sipping?) barrels.

One thing seems curious, though. In the
United States, humor always seems to be at
the expense of the hillbilly, or Southern
hick, whether sourced from verbal or writ-
ten comedy. I have met just as many
clowns and fools living in New England,
the Midwest, and the West (particularly
California) as in the South, but it’s the lat-
ter who are usually singled out for ridicule.

Paul Bodine, Associate Professor
School of Fine Arts

Eastern Illinois University
Charleston, Ill.

The South Has Risen Again!
Dear Editor:

While I am not the true audiophile your
publication reaches every month, [ did
have occasion to read a most entertaining
and enlightening article in the April 1992
issue pertaining to the Congressional Mod-
el Subwoofer. Dare I ask if Prof. Lirpa is a
real individual? My ear is not so discerning,
though I do enjoy building/tinkering with
unique projects—but really, guys, is this
bill of materials on the level? Before [ make
any capital outlay, I'd like some reassur-
ance from the pros as to this subwoofer’s
credibility.

A. J. Flye
Charleston, S.C.

Junior, Junior, Junior Editor’s Note: Prof.
Lirpa, currently overseeing construction of
his Hoarse Erase P.A. System for Bill Clin-
ton’s Inaugural Address, is not available to
defend himself or his associates. At press
time, us guys and gals at Audio could not
confirm the composition of the Congres-
sional Model Subwoofer, as we were still
awaiting returns (i.e., returned subwoofers,
sent to our care, from a number of buyers
who are complaining of noise and urging
the manufacturer to “Throw the hums
out!”).—K.R.

So Much for Lirpa Lager
Dear Editor:

Even though I'm a “‘beer budget” Stereo
Review person, | have renewed my sub-
scription to Audio magazine—because of

the July 1992 article “‘Recordable CD:
Promises & Problems, Part II”” by Michael
B. Martin.
The Prof. Lirpa articles are for me a real
turnoff.
James R. Reeves
Sacramento, Cal.

Your Check’s in the Mail .. .
Dear Editor:

The 45th Anniversary Issue of Audio
(May 1992) has moved me to write and let
you know why | have come to value your
magazine so highly.

The pages of Audio exhibit not only a
sense of history but also an element of hu-
manity that is unique among publications
in the field. Your features on pioneers in
music and high fidelity (John Hammond,
Henry Kloss, Leiber & Stoller, to name just
a few) are always interesting and some-
times priceless glimpses of larger-than-life
people who have enriched the lives of us all.
Audio’s practice of paying tribute to col-
leagues who have passed on is in itself testi-
mony to the essential humanity of the

IN THE EARLY DAYS
OF HIGH FIDELITY,

THERE WAS A FEELING
OF CAMARADERIE WITH
OTHER "“HI-FI NUTS."

magazine. Your policy of allowing your
authors to have their own voices—like Ed-
ward Tatnall Canby’s idiosyncratic writing
or Bert Whvte’s references to personal ex-
periences in the industry—makes Audio
stand out in a world of anonymous, gener-
ic-sounding publications.

In the early days of high fidelity, there
was a feeling of camaraderie with other “hi-
fi nuts.” We were all discovering the joys of
assembling systems to make music sound
better, and each year saw quantum leaps in
our movement toward that goal. (I remem-
ber the excitement when my father hooked
up our first “real” amplifier, a 10-watt
Newcomb monaural amp. Later he and |
put together our first complete stereo sys-
tem, with an H. H. Scott amplifier, JBL
speakers in homemade enclosures, and the
venerable Garrard RC-88 record changer
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and Shure cartridge.) ! still have an irra-
tional attachment to glowing tubes, the
movement of the reels on open-reel tape
decks, and the look of home-built boxes for
loudspeakers.

Part of what makes Audio so valuable is
that to some extent it re-creates that feeling
of belonging to a fraternity of people who
love music, who appreciate advances in the
art of music reproduction, and who appre-
ciate one another.

I thank you for that.

Ron Hale
Santa Fe, N.M.

...and So Is Yours
Dear Editor:

Congratulations on the 45th anniversary
in 1992 of Audio, and on your long tenure
at the magazine (I remember applying for
the job of editor-in-chief myself back in
1973).

The September issue is one of the best
I've reac in years, probably because it re-
minded me of the time when I first got in-
terested in audio, and what fun it seemed
then. [ worked in a store much like the one
described in Bert Whyte’s “‘Behind the
Scenes” column. The feature on Columbia
producer Goddard Lieberson and the arti-
cle (in the anniversary-year supplement)
on loudspeaker designer Paul Klipsch were
pleasantly nostalgic as well as informative.

I reserve special praise, however, for
Richard ]. Kaufman, whose feature on
loudspeaker modifications (“With a Little
Help from My Friends”) made me long for
more articles of this type. [ tried the foam
on my own speakers, and not only does the
1mage seem more palpable, the soundstage
seems deeper. All for two bucks! Please
consider more articles of this kind, to en-
able readers to get involved more while
leaving less to the engineers, who seem to
have forgotten where equipment is used (in
the home) and what it is used for (listening
to music).

Bes: wishes for the next 45 years.

Preston Williamn Huey, Jr.
Puliman, Wash.

Erratum

In “The Audio Interview: Jack Pfeiffer”
(November 1992), the caption that appears
on page 48 is incorrect. The pianist is
Vladimir Horowitz.



© 1992 Lerus. A Dutsion Of Tovota Motor Sales, US.A., Inc. Lexus reminds vou to uear seat belts and obey all speed laus. For more information, call 800-872-5398 (800-1 SA-LEAUS). *Maxsmum pou .

o hear the hum of the Lexus SC400’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 S e e
active high- and low-pass crossovers feed =




D SYSTEM

Nokomlchl

specific frequencies that match the optimized operating range of every

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

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

In English,

this means phenomenal sound quality. “ The finest system vou can buy

in anew 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

real Sound Of e
ers \Werent Enough.

Enter No. 25 on Reader Service Card




WHATS NEW

Snell Acoustics
Loudspeaker

Smaller sibling to the
Type B, the Type B Minor
is a four-sided tower. In
addition to a 12-inch
woofer, it has two 5%-inch
polypropylene-cone
midrange drivers with

a l-inch titanium-dome
tweeter mounted between

them, to minimize off-axis
Quad FM Tuner stations can be stored, and " .
] ) coloration. Price: $3,390
How do you operate the other stations can be e
66FM tuner? From its . .
" ., searched for from the For literature, circle No. 101
remote control, which also remote. Sensitivity for

operates other components 50-dB quieting is 8 dBf in
in the Quad 66 system. The mono and 28 dBf in stereo,
FM-only tuner’s front panel  §/N is 76 dB in mono and

displays station strength, 70 dB in stereo, and
frequency, and preset frequency response is
number digitally plus the within —1 dB from 20 Hz to
preset’s place in memory in |5 kHz. Price: $999.

analog fashion. Nineteen For literature, circle No. 100

Sony Car CD Player

The tuner of the Sony
CDX-UB000 has a diversity
front-end, three sets of six

Hofler Tuner/Preamp

The AM/FM tuner

section of the Hafler 945 . .
. station memories for FM,
has IHF sensitivity of

S and one set of six for AM.
TR o i cny (, ( ( ;'lhe (()Ir;) :ect?()nlha:ra one-
requires 11 dBf of signal e IO T ""““ .

for 50-dB quieting i bit D/A converter. In
SRR addition, the unit includes

mono, 34.5 dBf in stereo; : -
! control facilities for an
alternate-channel : . .
s : optional external CD
selectivity is 63 dB, and
S$/N is 75 dB in mono,

changer and TV tuner, plus
an input for a Walkman or

70 dB in stereo. The audio section, and tape 0.02%, and $/N is — 100 similar portable stereo. The
preamp section uses )-FET loops with anti-feedback dB. The unit is available in front panel is detachable for
devices and C-MOS signal logic. Bandwidth is 10 Hz a silver, 19-inch rack- security. Price: $680.
switching. Other features to 150 kHz, +0, — 3 dB, mounting version or in a For literature, circle No. 103
include remote control, with no more than *+0.1 17-inch-wide black cabinet.

coordinated video dB variation between Price: $700.

switching separate from the 20 Hz and 20 kHz. THD is For literature, circle No. 102
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The Addams Famlly *1000900
Bugsy *0853408
The Sound Of Music *0003905
Backdraft *0559005
Alien 0000208
Aliens 0360909
The Abyss * 0881102
Die Hard *0367607
Dle Hard 2 * 0041806
Ghost *0826008
E.T.: The Extra-

Terrestrial * 0681106
The Slience Of The

Lambs 0805309
Batman (1989) * 0642504
The Godfather 0000802
The Godfather: Part i} 0842302
Back To The Future * 0211409
Back To The Future

Part i *0921304
Back To The Future

Part 1}l *0497008
Predator * (0364901
Predator 2 *0104307
Robin Hood:

Prince Of Thieves *0976803
Home Alone *0104208
Scarface (1983) 0216804
Goodfellas *0969808
The Blues Brothers 0211706
Dune 0211102
Kindergarten Cop 0523407
Lethai Weapon 0630806
Lethal Weapon 2 *0642702
National Lampoon's

Animal House 0211508
The Man Who Would

Be King *0085803
The Hunt For

Red October *0825000
The Bible * 0074708
Jaws 0100008
Edward Scissorhands 0104604
The African Queen 0051102
Beetlejuice 0633008
American Graffiti 0211300
Blue Velvet * 0515007
Hard To Kill 0953505
The Prince Of Tides *0847103
Wayne's World *0853705

Here's a great way to build a
collection of your favorite movies-on
laserdiscs! Just write in the numbers
of the 3 laserdiscs you want for
$1.00 each, plus shipping and
handling. In exchange, you simply
agree to buy two more laserdiscs in
the next year, at regular Club prices
(currently as low as $29.95, plus
shipping and handiing)-and you
may cancel membership at any time
after doing so

Free Magazine sent every tour
weeks (up to 13 times a year)
reviewing our Director's Selection—
plus scores of alternate choices,
including many lower-priced
laserdiscs. And you may also receive
Special Selection mailings up to four
times a year. (That's up to 17 buying
opportunities a year.)

Buy only what you want! It you
want the Director's Selection, do
nothing—it will be sent automatically. if
you'd prefer an altemate selection, or
none at all, just mail the response
card always provided by the date

[ —

PR

BATMAN

Batman Relurns
[

Relurn of the Jedi®

0354704
The Commitreents 0691303
Forbidden Planet *0844407

specified. And you'l always have 14
days to decide; if not, you may return
the selection at our expense
Money-Saving Bonus Plan. If you
continue your membership after
tulfilling your obligation, you'll be
eligible tor our generous bonus plan
It enables you to enjoy great savings
on the movies you want—for as long
as you decide to remain a member!
10-Day Risk-Free Trial. We'll send
details of the Club’s operation with
your introductory package. Hf not
satistied, return everything within 10
days for a tull refund and no further
obligation.
For fastest service, use a credit card
and call us toll free 24 hours a day:
Dept

1-800-538-2233 5
Y-

Entertaining
Amenca...

) One Person
ata Time.™

LASERDISC CLUB

\ Star Trek V:::
he Undiscovered Country®
29909 1001097 untry

LASERS Y00
DISCS

EA.

SEE DETAILS BELOW.

0805200

0056408

Fried Green Tomatoes
North By Northwest

Dances with Woives®

1005404

*(0844209

Hearts Of Darkness: A

Fllmmaker's Apocalypse 1002500 l

Hanr Connick, Jr.
n

Singin’ & Swingin' 0968107
Star Trek:

The Motion Plcture *0203505
Star Trek I:

The Wrath Of Khan * 0201301
Star Trek lil

The Search For Spock  # 0201608
Star Trek IV:

The Voyage Home *0430603
Star Trek V:

The Final Frontler *0448605
Superman: The Movie  *0001305
Superman il 0601500
Born On The Fourth

Of July *0489104
Fleld Of Dreams 0920306
Presumed Innocent * 0962100
Road Warrior 0602805
Chinatown *0202507
Bird On A Wire * 0497305
Beverly Hills Cop 0205302
Beverly Hills Cop I} 0431908
Henry V (1990) *0040303
Henry & June * 0499301

The Gritters 0383000
Bugs Bunny Classics 0297705
Conan The Barbarlan *0220509
The Empire Of The Sun  *0633206
Dangerous Lialsons * 0638700
Reversal Of Fortune 0969709
Always *0921502
Dirty Harry 0601708
Memphis Belle *0983502
Big 0367409
New Jack City 0971507

Fatal Attraction 0439307
Charlots Of Fire 0601401

Hook *0854307
It's A Wonderful Life

(45th Anniversary Ed.) 0392308
The Last Boy Scout *0779108

The Naked Gun 2'a:

The Smell Of Fear *0842609
Patton 0788703
2001: A Space Odyssey #0844308
The Wizard Of Oz 0001404

b
|Depl.3ND P.O. Box 1112, Terre Haute, Indiana 47811-1112 |

| Yes, please enroll me under the terms outlined in this advertisement. As o member,
I need buy only 2 more selections, at regular Club prices, within the coming year

| Send me these 3 laserdiscs for $1.08 each plus $1.50 eoch shipping ond handiing (rord $7.50

T I

Please Check How Paying

Charge my introductory laserdiscs and huture Club purchases to
Diners Club

MasterCard
Acct. No

My check is enclosed 2avieaz |

AMEX VISA Discover

Exp
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Adcum CD Chcmger

The GCD-600 accepts
five discs in a front-loading
carousel drawer, with
either clockwise or
counterclockwise disc
changing for faster access.
Four of the discs can be
removed and replaced
while one is playing. The
output section uses direct-
coupled Class-A circuitry
based on Adcom’s GFP-565
preamp, and the D/A
section is a dual 16-bit
design with four-times
oversampling. Both the
fixed and remotely variable
outputs have a low,
100-ohm impedance.

Price: $600.
For literature, circle No. 104

Clif Designs
Speaker System

The KP-800 system
includes a pair of K-200
two-way satellites that
measure only 7 inches high
and 5 inches deep and a
vented subwoofer with two
10-inch drivers. Available
finishes are black or white
lacquer. Price: $799 for

three-piece system.
For literature, circle No. 105

Niles Weatherized
Volume Controller

The Niles Audio WVC-1
volume controller can be
mounted to an outside wall
or even planted in the lawn
for convenient control of
outdoor speakers. Based on
Niles’ SCW-1 volume
control, the WVC-1 is built |
into a fully gasketed,
paintable gray plastic
enclosure with fittings for
connection to PVC
conduit. The WVC-1is |
rated at 60 watts per J

channel. Price: $109.
For literature, circle No. 106 ‘
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WHATS NEW

Per Madsen Design
Modular Media Rack

Depending on the
modules chosen, the Rackit
system from Per Madsen
Design can be used to hold
LPs, LaserDiscs, CDs, video
game cartridges, virtually
any type of video or audio
cassette, and even such
miscellany as books, files,
computer printers, and a

case of wine. The matching

Component Rack modules
are available in two sizes:
18 inches wide X 13%
inches deep, to stack with
Rackit modules, or 20% X
16 inches, to hold
components up to 19
inches wide. Drawer fronts
are available in birch or
oak. Prices: From $24.95 to
$199.95 for Rackit
modules, $24.95 to $79.95
for Rackit-sized
Component Rack modules,
and $34.95 to $94.95 for
Component Rack-19

modules.
For literature, circle No. 107



Remember the first time you heard a CD? It sounded
so good, you hoped the music would never stop.

Which is the whole idea behind the CD changer:

Unfortunately most companies, in their rush to produce
one, neglected to isolate the disc that's playing from the
changer platform. A big mistake. (Not as big as the Hubble
telescope, but pretty
darn serious.)

One that transfers
internal and external
vibrations to the playing
disc. Creates resonance.
Distorts the sound. And
defeats a primary rea-
son for buying a CD
player in the first place.

Fortunately Yamaha
avoided this common
problem by developing
an entire line of CD
changers that are
virtually vibration-free. A pretty amazing feat in itself.

How they do it is something called PlayXchange. A unique
design which not only
isolates the playing
disc from the
loading tray, providing
vibration-free play-
back, but also allows

you to change four CDs
without disturbing the

Yemuarha's PlayXchange Sestem. The only
carousel mechavism that doesit't transmit
ribration to the plaving dise. Ao important
featun that permits fimr dises to b changed
without disturbing the one plaving.

fifth one that's playing.
And because you're supposed to spend your time listening
to your CDs and not the machine that plays them, Yamaha's
developed a new changing mechanism that’s exceptionally
quiet, quick and reliable.
But you can't judge a superior CD player merely by its

changing mechanism. What makes the difference between a

good player and a great one has to do with attention to details.

Or buy one of Yamaha's new CD changers.

Take Yamaha's new CDC-835 for example. With Yamaha's
S-Bit Plus Technology, twin -
balanced D/A converters and S-Blt L Plus |
Class A amplification at every stage, the CDC-835 outperforms
most single disc CD players on the market.

Its fluorescent display can be dimmed or set to automatically
shut off during playback,
eliminating any chance of
interference.

And the CDC-835 is
equally impressive in the
convenience department.

Its TOC Memory
memorizes the contents
on each disc, speeding up
access to specific songs,
especially during random
disc-to-disc play.

And to give your
favorite kind of music
even more presence,
there’s a built-in equalizer with five digital presets.

I fact, the CDC-835 can remember your favorite songs on

up to 100 discs and play them back in any sequence. It even

The CODC-835, The only changer with
« fire-nude digital equalizer

remembers EQ settings.
Then there’s 5-Disc Tape
Edit. A useful recording fea-
ture that arranges the tracks you select so they fit neatly on
two sides of your tape
By now; if you're not quite sold on the CDC-835, you only
have two options, You can drop by your nearest Yamaha

dealer and let your ears make up your mind.

Or you can buy another changer. Which when you stop
to think about it, would be a total

shock to your systern.

YAMAHA

— I — "=
t 1992 Yamaha Electronics, Corporation USA < POL Box 66640, Buena Park, CA 90622




AudioSource Speaker

Designed as an add-on
for people expanding their
systems with surround, the
AudioSource VS Two
speaker has shielded
drivers for use near video
screens and a built-in
30-watt amplifier with
selectable line- or speaker-
level input. A signal-
sensing circuit
automatically turns the
system on and off, and
levels can be set with a
rear-panel control. The
driver complement
includes two 4-inch
woofers and a 1-inch dome
tweeter. Rated frequency
response is 70 Hz to
20 kHz. The impedance of
the speaker-level input is
8 ohms, and the line-level
input has a 47-kilohm
input impedance and a
sensitivity of 350 mV for
full output. A passive
version, the VS One, is also
available. Prices: VS Two,
$159.95 each; VS One,

$119.95 each.
For literature, circle No. 108

memories for presetting
18 FM and six AM stations,
up/down seek and manual

Clarion Car Stereo

Detachable for security,
the control panel of the
3680RC AM/FM/cassette
unit has large buttons at
each end for the most
commonly used functions.
The unit can also be used

tuning, preset scan, and
automatic storage of six
strong local stations. Tone
controls can be

bypassed,

to control a

or all audio

controls can be
CD changer— bypassed for systems
or up to four changers,

with an accessory switching

box. The auto-reverse tape

controlled by an external
preamp. The four-channel
amplifier section is rated at
section has dual azimuth 30 watts per channel,

Price: $299.99.
For literature, circle No. 109

adjustment and Dolby B
NR. Tuner features include

ECELL
| I

12-dB/octave crossover
Quart Car Speakers
Quart calls the 4-inch
QM 100KN-S, the 5%-inch
QM 130KN-S, and the 6'-
inch QM 160KN-S “Stealth
Coaxials” because they’re

separately and some by

the use of neodymium
magnets. Bass response
ranges from 38 Hz for the
QM 160 to 62 Hz for the
QM 100, with a rated upper
limit of 32 kHz for each.
Prices: QM 100, $219/pair;
QM 130, $239/pair;

QM 160, $269/pair.
For literature, circle No. 110

shallow enough to drop
into cars’ factory-cut
speaker holes. Some of that
compactness was gained

by mounting the 4-kHz,

AUDIO/JANUARY 1993
18

Philips Active Speaker
Digital signal processing
built into the Philips
DSS930 is designed to
extend and flatten the
speaker’s frequency
response, compensate for
the distance between
drivers, and eliminate
crossover errors. Frequency
response is rated at 40 Hz
to 20 kHz, =0.5dB. A
built-in, 80-watt amplifier
powers the low- and mid-
frequency drivers, and a
20-watt amplifier handles
the highs. For multi-room
applications, speakers can
be daisy-chained with a
single cable that carries
digital signals plus control
(source and volume)
information; an infrared
eye in the speakers allows
remote control. Price:

$1,200 each.
For literature, circle No, 111



COPIIPICY ISCS

FOR THE PRICE OF

ALSO AVAILABLE ON CASSETTES

with nothing more to buy...ever!

U2: Achtung Baby
(Island) 25174

Vince GHI:
1 Stilt Believe In You
(MCA.) 21063

Michaei Crawford:
Songs From Stage
And Screen
(Atlantic) 53704

Olivia Newton-John:
Back to Basics-The
Essentlal Coliection
1971-1992

(Geften) 25334

Two Rooms-
Celebrating The
Songs Of Elton John
& Bernie Taupin
(Polydor) 35407

The Baddest Of
George Thorogood
And The Destroyers
(EMI) 84002

Temple Of The Dog
(A&M) 31124

Clint Black; The Hard
Way (RCA) 35458

Barcelona Gold
{Warner Bros.) 63472

Carreras, Domingo,
Pavarotti: 3 Tenors
(London) 35078

Lindsey Buckingham:
Out Of The Cradle
(Reprise) 20483
Eagles: Greatest Hits
1971-1975

(Asylum ) 23481

Natalle Cole:
Unforgettable
(Elektra) 83452

The Very Best Of The
Righteous Brothers:
Unchalned Melody
(Verve) 44658

John Mellencamp:
Whenever We Wanted
(Mercury) 74582

Robert Paimer:
Addictions, Vol. 2
(island) 25277

Michael Penn: Free-
For-All (RCA} 20668

The Doors,/Sdtrk.
(Elektra) 54289

Mo’ Money/Sdtrk.
(A&M) 71593

Beastie Boys:
Check Your Head
{Capitol) 92473

Bela Fleck & The
Flecktones: Ufo Tofu
{Warner Bros.) 63589

Al B. Sure!:
Sexy Versus
(Warner Bros.) 24876

Joe Cocker: Night
Calls (Capitol) 60071

Wynonna Judd:
Wynonna
(MCA/Curb) 64540

Hammer: Too Legit To
Quit (Capitol) 25514

Wayne's World
Soundtrack
{Reprise) 63551

Tears For Fears: Tears
Roll Down (The Hits
1982-1992)

(Fontana) 80162

Amy Grant: Heart in
Motion (A&M) 25182

Jimi Hendrix Experience:
Live At Winteriand
(Rykodisc) 63650

Traffic: The Low Spark
Of High Heeled Boys
(Isiand) 25169

The Cars: Greatest Hits
(Elektra) 53702

Peter Gabriel: So
(Geften) 14764

Bob James
And Earl Klugh: Cool
(Warner Bros.) 63299

Talking Headss
Stop Making Sense
(Sire) 24560

Bell Biv DeVoe: Poison
(MCA) 00547

Yanni: Dare To Dream
(Private) 93703

Steppenwoll:
16 Greatest Hits
(MCA) 13453

Miles Davis: Doo-Bop
{(Warner Bros.) 71151

James Taylor: Greatest
Hits (Reprise) 23790

TLC: Oooooochhh. ..
On The TLC Tip
(LaFace) 50167

The Very Besl Of The
Boston Pops
(Phiiips) 15319

Megadeth: Countdown
To Extinction
(Capttol) 63340

Damn Yankees.
Don't Tread
(Warner Bros.) 53663

The Steve Miller Band:
Greatest Hits 1974-1978
(Capitol ) 33199

Tom Cochrane:
Mad Mad World
(Capitol) 11024

Eric Clapton: Rush-
Music From The Motion
Plcture Soundtrack
(Reprise) 05632

Bryan Adams: Waking
Up The Neighbours
(A&M) 35175

Rod Stewart:
Downtown Traln
{Wamer Bros.) 10708

k.d. lang: Ingénue
(Warner Bros./Ske) 44370
Frank Sinatra:

Sinatra Reprise The
Very Good Years
(Reprise) 80304

Styx: Paradise Theatre
(A&M) 25243

N.Y. Rock & Soul
Revue (Glant) 63189
U2: Rattle And Hum
(Island) 00596

Bon Jovi: New Jersey
(Mercury) 00516
Sttaeeze: Singles 45's
& Under (A&M) 35208
Prince & The N.P.G.:
Dlamonds And Pearls
(WB/Paisley Park) 63372
Supertramp:
Breakfast In America
(A&M) 25246

Garth Brooks:

Ropin’ The Wind
(Liberty) 25535

The Commitments/Sdtrk.
(MCA) 74016
Extreme: Pornogratfitti
(ABM) 43557

Best Of The Grateful
Dead/Skeletons From
The Closet

(Warner Bros.) 83892
Don Henley: The End
Of The Innocence
(Geften) 01064
R.E.M.: Out Of Time
{(Warner Bros.) 24762
Eric B. & Rakim: Dont
Sweat The Technique
(MCA) 43930

Mr. Big: Lean Into It
(Atantic) 24821

Yes: Classic Yes

(Atlantic) 50248 £
Jon Secada: 8
(SBK) 10742 o

The Cure: Wish
(Elektra/ Fiction) 11118

Starship: Greatest Hits
(RCA) 90270

Jethro Tull:
Thick As A Brick
(Chrysalis) 01023

Fleetwood Mac
(Reprise) 04897

Steely Dan: Gold
(MCA) 74339

Tom Petty & The
Heartbreakers: Into
The Great Wide Open
(MCA) 35409

Kronos Quartet;
Pieces Of Africa
{Nonesuch) 10472

Lethal Weapon & Sdtrk.
(Reprise) 73322

Gerry Mutligan:
Re-birth Of The Cool
(GRP) 64001

The Most Happy Fella/
New Broadway Cast
(RCA Victor) 10463

Al Jarreau: Heaven &
Earth (Reprise} 63697
XTC: Nonsuch

(Geften) 35406

Linda Ronstadt: Frenesi
(Eilektra) 24810

Randy Travis:
Greatest Hits Vol. |
{warner Bros.) 21091
Randy Travis:
Greatest Hits Vol. 2
(Warner Bros.) 11125
Robert Cray:

t Was Warned
(Mercury) 82335
Larry Carlton: Kid
Gloves (GRP) 02487
Patty Smyth

(MCA) 25090

The Best Of Jay & The
Americans: Come A
Little Bit Closer
(EMI) 72262
Suzanne Vega: 99.9 F
(A&M) 83406
Aerosmith: Pump
(Geften) 63678

Nirvana : Nevermind
{Geften} 15600

Dr. John: Goin’ Back
To New Orleans
{(Wamer Bros.) 53246

Ringo Starr:
Time Takes Time
(Private Music) 35088

Battle: The Bach
Album (DG) 73670

Anne Murray: Fifteen
Of The Best
(Liberty) 64657

Faith No More:
Angel Dust
{Reprise/Slash) 23736 t

GRP All-Star Blg Band
(GRP) 63298

Bob Marley: Legend
{Island) 53521

Moody Blues: Greatest
Hits (Threshoid) 34284

Lyle Lovett:
Joshua Judges Ruth
(MCA/Curb) 10508

Elvis Presley.
The Number One Hits
(RCA) 72180

Paul Simon:
Negotiations And Love
Songs 1971-86
{Warner Bros) 20461

Madonna: The
Immaculate Collection
{Sire) 54164

Peter Gabriel: Shaking
The Tree-16 Golden
Greats (Geften) 11089

Soundgarden:
Badmotorfinger
(ABM) 05637

Neil Diamond:

12 Greatest Hits
(MCA} 84050

A Tribe Called Quest:
The Low End Theory
(Jive) 24809

Sting: The Soul Cages
(ABM) 25218

Van Halen: For
Unlawful Camal
Knowledge

(Warner Bros.) 10016

Bonnie Raitt;
Luck Of The Draw
(Capitol) 15567

David Bowle:
Changesbowie
(Rykodisc) 43693

Sinéad O'Connor:

1 Do Not Want What
| Haven't Got
{Chrysalis) 33512

Enya:
Shepherd Moons
(Reprise) 53190

Bonnie Raitt: Nick Of
Time (Capitol) 54410

Daryl Hait & John
Oates: Rock ‘N Soul,
Part 1 (RCA) 13313

Michaei Crawford
Performs Andrew
Lioyd Webber
{Atlantic) 74128

The Police: Every
Breath You Take—The
Singles (A&M) 73924

Horowitz The Poet
(DG) 25258

Fleetwood Mac:
Greatest Hits
(Warner Bros.) 00796

Peter Frampton:
Classics (13 Greatest
Hits) (A&M) 04894

Carpenters: Lovelines
(A&M) 24763

The Who: Who's
Better, Who's Best
(MCA) 00790

Mike Oldfield:
Tubular Bells i1
(Reprise) 73515

Blues Brothers :
Compilation
(Atlantic) 43711

Arrested Development:
3 Years, 5 Months And
2 Days in The Lite Of...
(Chrysalis) 25357
Slaughter: The Wild
Life (Chrysaiis) 84072

Mauceri: Hollywood
Dreams (Philips) 25299
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INXS:
Welcome To

Erle Clapton:
Unplugged
(Warner Bros.)
53690

Elton John:
The One
(MCA) 35022

Boomerang/

dtrk,
| (LaFace) 53395

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES




COPIIC) FISCS

FOR THE PRICE O

ALSO AVAILABLE ON CASSETTES

with nothing more to buy...ever!

Red Hot Chili
P

(Warner Bros }
11127 ¢

BobbyBrown:
Bobby
(MCA) 11121

Pat Metheny:
Secret Story
(Geften) 82267

Hiusion 1
(Getfen) 25534 1

ZZ Top: Greatest Hits
(Warner Bros.) 83411

The Beach Boys:
Pet Sounds
(Capitol) 00513

Jodecl: Forever
Lady (MCA) 901

Chicago: Greatest Hits
1962-1969 (Reprise) 63363
DAS EFX :

Dead Serious
(Atco/EastWest) 25328
Motiey Crue: Decade
Of Decadence

(Elektra) 40298

Shirtey Horn:

Here's To Life

Shirley Horn w/Strings)
‘erve) 11134

Emerson, Lake &
Paimer: Brain Saiad
Surgery (Atlantic) 54608

Color Me Badd: C.M.B.
(Giant) 25479
Santana: Milagro
(Polydor) 24813

Janet Jackson's
Rhythm Nation 1814
(ABM) 72386

Kenny R:

20 Great Years
(Reprise) 25449

Art Porter: Pocket City
(Verve/ Forecast) 54357

Randy Crawford:

Throu h The Eyes Of
'amer Bros.) 10494

Anita Baker:

The Songstress

(Elektra) 40154

Blind Faith

(Polydor) 25073

Kenny G: Live

(Arista) 64505

Melissa Etherldge:
Never Enough

(island) 2

Norrington:
Beethoven, Symphony
No.9 (Choral)

{EMI Classics) 00467

Rush: Moving Pictures
(Mercury) 14681

Vangelis: Charlots Of
Fire (Polydor) 24869

The B-52's: Good Stutf
(Reprise) 53851

Pavarotti:
Pavarottl In Hyde Park
{London) 40230

Alabama: American
Pride (RCA) 20614

Eagles: Greatest Hits,
.2 (Asylum) 63318

Garth Brooks: No

Fences (Capitol) 73266

Best Of Dire Straits:
Money For Nothing
{(Wamer Bros. ) 00713

The Police:
Outiandos D'Amour
(ABM) 24159

The Benny Green Trio:
Testityin't
(Blue Note) 74312

Lorrle Morgan: Watch
Me (BNA) 03592

Bruce Hornsby And The
Rango: The Way it is
{RCA) 63918

The Best Of Don
McLean (EMI) 64550

Huey Lewis & The
News: Sports
(Chrysalis) 44448

Beauty and the Beast/
Sdtrk. (Disney) 10780

Chleftains:
The Bells Of Dublin
{RCA) 10943

Bryan Adams: Reckless
(ABM) 51540

Bing Crosby’s Greatest
Hits' (MCA) 04709

Roy Hargrove: The Vibe
{Novus) 54611

Moody Blues: A
Question Of Balance
(Threshold) 44588

The Mambo Kings/
Sdtrk. (Elekira) 80250

Serglo Mendes:
Brasilelro
(Elektra) 53869

Belinda Carliste:
Her Greatest Hits
(MCA) 35172

Galway: Greatest Hits,
Vol.2 (RCA) 10748

Guys And Dolls/
New Broadway Cast
(RCA Victor) 61964

Bill Haley & The
Comeu: From The
I Inal Master Tapes
MCA) 83879*
Enya. Watermark
(Reprise) 43249

Reba McEntire:
For My Broken Heart
(MCA) 73624

Jesus Jones: Doubt
(SBK) 44654

CeCe Peniston: Finally

(A&M) 53858

Marc Cohn

(Atlantic) 829683
Tracy Chapman:
Matters Of The Heart
(Elektra) 11050
Paula Abdul:
Spellbound

(Virgin) 73320

Joe Henderson:

Lush LHe (Verve) 05611

Whitney Houston:

I'm Your Baby Tonight
(Arista) 10663

Buddy Holly: From The
Original Master Tapes
(MCA) 20069*

Linda Ronstadt:
Greatest Hits, Vol. 1
(Elektra) 63905

Bryan Ferry/Roxy Music:
Street Life - 20%:0“0-1
Hits (Reprise) 10490
The Essentlal Canadian
Brass (Philips) 35043
Najee: Just An llluaion
(EMI) 73237

Stand By Me/Sdtrk
{Atlantic ) 34401

Butfalo Springfield:
Retrospective

(ATCO} 00844
Deee-Lite: Infinity
Within (Elektra) 73999

Lou Reed:
Magic & Loss
{(Wamer Bros./Sire) 15470

David Byrne: Uh-Oh
(Warner Bros.) 73214

> - - - - - —[ COMPLETE THE POSTAGE-PAID REPLY CARD AND START SAVING TODAY! |
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D R i Malt to: BMG Compact Disc Ctub, P.O. Box 91412 indianapolls, IN 46291

cQ O Please accept my membership in the BMG Compact Disc Ciub and send my four CDs as |

o @ € have indicated here under the terms of this offer. | need buy just one more CD at hatf price dur-
ing the next year. After that, | can choose 3 more CDs FREE! Shipping and handling charges
are added 1o all shipments. That's 8 for the price of 1/2, with nothing more to buy...ever!

© SEND MY SELECTIONS ON {check gne only): Ccompacr piscs CJCASSETTES()
@ RUSH ME THESE
HITS N L [ | l
(Indicate by numbev)

@ | am most Interested in the music category checked here — but | am atways free to
choose from any (check one only):

1 O LIGHT SOUNDS 2 [J COUNTRY 3 OJ HARD ROCK 4 J POP/SOFT ROCK
Bette Midler Reba McEntire V73 Bonnie Raitt
Frank Sinatra Hank Williams, Jr. Dire Straits Paula Abdul

5 ] CLASSICAL®) 6. O Jazz 7 OJ HEAVY METAL
Luciano Pavarotti Dave Grusin Métiey Crue
Vladimir Horowitz Yellowjackets Skid
O mr
® Owmrs

Owms First Name Initial Last Name {PLEASE PRINT)

Address Apt.

City — State 2Zip

Telephone, please

Afea code
® Signature

)
—— O last 6 m—ont_hs- O year o

We reserve the night to request any additional information of reject any application. Limited 10 new members, only one membership per family.
Local taxes. if any, will be added. ARternative offer availabie in Alaska and Hawai  Ofter not availabie in Puerto Rico, APO or FPQ. (1) Members
who choose casseftes will be serviced by the BMG Music Service Current Music Service members are not eligibie (2) Members who choose
CLASSICAL as therr listening interest will be serviced by the BMG Classical Music Service. Photocopies of this Coupon are

Have you bought anything else by mail in O never

INSTANT

50%
OFF

BONUS
DISCOUNTS

FOR MEMBERS WHO

CHOOSE CDs!

The BMG Music
Services Difference

You earn instant 50%-
off Bonus Discounts
every time you buy
a CD at regular Club
prices. Just buy one,

and 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 can get

savings like this.

House of Pain:
(Tommy Boy) 25416t

En Vogue:Funky Divas
(East West) 61717

Leon Russeli:
Anythlng Can Happen
(Virgin)

Asla: Then & Now
(Getten) 93358

The Best Of Mudd
Waters (Chess)
Morrissey:

Your Arsenal

{(Wamer Bros.) 63794

Travis Tritt: t-r-o-u-b-l-e
{Warner Bros.) 44828
Gipsy Klngs Live
{Elektra/ Musician) 73604
The Rippingtons:
Weekend in Monaco
(GRP) 35217

Michael W. Smith: Go
West Young Man
(Reunion/ Geffen) 73850

Billy Ray Cyrus:
Some Gave All
(Mercury) 41711

Heart: Dreamboat
Annie (Capitol) 64175

Styx: The Grand
lllusion (A&M) 252a5

Trisha Yearwood:
Hearts In Armor
(MCA) 21048

After 7: Takin' My Time
(Virgin) 14776

Hi-Five: Keep It Goin®
On (Jive) 92879

Belinda Carlisle:
Her Greatest Hits
{MCA) 35172

Arc Angeis
(MCA) 25385

Free Compact Discs or Cassattas now
Start with 4 Dlus shipping & handiing

Buy only 1 at hall-price within a year

more CDs or casseftes
Than get 3 of your choice, Free
Shipping and Handiing charges are added

Enjoy 8 CDs for the price ot 1/2

Nothing more to buy...EVER!
Here’s How the Club Works:

Get 8 for the Price of 1/2! The music lasts a
lifetime, but these savings won't last forever! For a
limited time, choose 4 free CDs or cassettes from this.
ad, buy just 1 more at half price (50%-off regular Clus
prices— currently $14.98 and up for CDs, $8.98 and
up for cassettes) within a year, and then get 3 more
Freel Shipping and handling charges are added to al
shipments. The BMG Compact Disc Club is unlike
other clubs which make you buy 6 CDs, or 8 cas-
settes at full price to complete your commitment.
Free 10-Day Triall Along with your 4 introductory
selections, you'll recelve a “Welcome Package” with
complete details of the Ciub. En]joy your introductory
selections for 10 days. If you are not completely
satisfied, you may return them without any further
obligation. Send no money now; we'll bill you later.

Club Music Mallings

- About every three weeks (19 times a year), you'll
receive our exclusive Club cataiog which contains
hundreds of selections from which to choose.

- Each issue highlights a Featured Selection from
your preferred music category. If you'd like the
Featured Selection, do nothing and it will be sent to
you automatically. Hf you prefer an alternate
selection, or none at all, simply return the
Notification Card, enclosed with each issue of your
magazine, by the date specified on the card.

- You have at least 10 days to retumn the Notification
Card. If you do not want the Featured Selection,
and do not have 10 days, you may return the
Featured Selection at our expense.

Stay a member as long as you like. After purchas-

ing your haif-price selection, you may cancel your

membership at any time simply by writing to us. If
you remain a member, you'll enjoy additional savings

01 CDs or cassettes with our special sales and

bonus discounts.

Save with Instant Bonus Discounts. Members who

choose CDs are entitied to instant sales or discounts

with every additional CD you buy. These Instant

Bonus Discounts begin with your very first Full Price

CD purchase. Also, the longer you remain a member,

the better the sales get. Other clubs make you buy 6

or more at full price before you "eam” savings like this.

Cassettes also avallable. Simply check the

“cassettes” box on the postage-paid reply card if you

prefer to recelve your setections on cassettes.

if the reply card Is missing, please write to:

BMG Music Services, P.0. Box 91001, Indianapolis. IN 46291

+ Parental advisory; explicit . “Not avallable on cassette.

Dgand horn are frademarks of General Electric Company,

U The BMG Logo is a trademark ot BMG Music.

€0 855BMG Music Services 6550 E. 30th St., Indianapolis IN

46219-1194. TRADEMARKS USED IN THE

ADVERTISEMENT ARE THE PROPERTY OF
@m VARIOUS TRADEMARK OWNERS.

© 1992 BMG Direct Marketing, Inc.



Pick the Right Alcohol

In the August 1992 issue, a reader asked
why the use of 91% isopropyl alcohol made
his tape deck’s rubber rollers dry out and
crack. I stated that cleaning my own decks
with this solution had never caused prob-
lems, but another reader has provided
more information:

As a chemist and an enthusiastic tape
recordist for many years, I would like to
throw a little light on the matter.

Actually, both you and your correspondent
are correct. The reason is that the isopropyl
alcohol purchased from your local drug store
is not just isopropyl alcohol and water; it is
denatured isopropyl alcohol. Denaturants
are added so that the alcohol will not be very
tasty if you try to drink it. That is done by
law. There are, however, a number of formu-
las that can be used to denature the alcohol,
and it is impossible to tell by looking at the
label or sniffing the alcohol just which has
been used. Some of the denaturants are pretty
nasty materials. I suspect that your reader
bought some alcohol containing denaturants
that didn’t agree with the rubber in his pinch
rollers and caused them to decay. On the
other hand, the drug store where you bought
your alcohol may have carried a variety with
“tame” denaturants that had no detrimental
effect on your recorders at all. I suspect the
problem is in the denaturants, not the alco-
hol itself.

There is a readily available cleaning agent
that, for some reason, is ignored: Vodka.
Vodka is simply grain neutral spirits (ethyl
alcohol) diluted to proof with distilled water.
It does not contain sugar or flavoring agents,
and should leave no residue of any kind.
Ethyl alcohol (ethanol) is also less likely to
penetrate rubber or cause any trouble, but it
is a very good solvent. In some cases, the
normal 86-proof vodka (43% alcohol) will
not be strong enough to do a good cleaning
job. If that is the case, it is possible to buy a
bottle of grain neutral spirits, which is usual-
ly 190 proof (95% alcohol). This can be used
directly, or you can slightly dilute it with
distilled water.

There are a couple of advantages of using
vodka or grain neutral spirits as a cleaning
agent. These liquids are relatively mild and
unlikely to damage most rubber or plastic,
certainly much less so than isopropyl alcohol.
Second, if it turns out you do need a stronger
solvent, you can always consume the remain-

TAPE KelSllsl3

HERMAN

der; you haven’t wasted any money. Most
important of all, however, there is no dena-
turant present and no chance of these nasty
and unidentified materials causing any prob-
lems.—Larry Morgenthaler, Chicago, 1ll.

MPX Filters and Response Limits

Q. My cassette deck does not have a
switch for a multiplex (MPX) filter. Al-
though this deck has a rated frequency re-
sponse of 20 Hz to 18 kHz, I have read that if
a deck has a nondefeatable MPX filter, its re-
sponse is lintited to 15 kHz. Is this really
true?—Danny Tse, San Lorenzo, Cal.

A. Your deck may have a nonswitchable
MPX filter, or its recording circuitry may
be designed to render a filter unnecessary

AN MPX FILTER PREVENTS
TONES IN FM STEREO

FROM DECEIVING DOLBY
NOISE REDUCTION.

by rolling off sharply above 18 kHz; check
with your dealer or look in your owner’s
manual. Without an MPX filter or with the
filter disengaged, a cassette deck’s response
can extend to 20 kHz or a bit higher. With
a filter, response can extend at most to 18
kHz or so.

The filter’s purpose is to cut out any 19-
kHz pilot tone and 38-kHz subcarrier in
the output signal from an FM stereo tuner.
Otherwise, these frequencies may beat with
the cassette deck’s bias frequency, produc-
ing audible noises, and may interfere with
proper operation of the Dolby noise-reduc-
tion system. Many tuners filter these com-
ponents out, but most cassette decks in-
clude multiplex filters in case a tuner
doesn’t. Usually, this filter is defeatable.

How Many Tracks for Mono?

Q. I record the sermons in my church on
a stereo cassette tape. When recording a
mono signal, is it better to record that signal
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onto both tracks A and B or to record it on ei-
ther track A or B>—Scott ]. Bergstedt, Pull-
man, Wash.

A. You probably can't record tracks A
and B at separate times, because a record-
er’s erase head operates when in record
mode, and most cassette recorders and
decks erase both tracks at once. So if you
recorded the second half of the sermon on
track B, you'd erase the material you'd
previoutly recorded on track A.

Recording each track individually would
save tape. But even if you could record
tracks individually, it would probably be
best to record the mono signal on both
tracks and combine them in playback. This
ensures that if one track suffers from drop-
outs or loses treble because of a grain of
dirt or magnetic coating that affects just
one gap, the other track will serve as a
backup.

If you wish to record on only one track,
it is best to record only on track B, the
right-hand track. This is because contact
between the tape and the heads is some-
times poorer toward the edge of the tape
than in the middle, and track A is nearer
the edge.

Hi-Fi VCRs and Dolby NR

Q. Can I use the Dolby NR system of my
Hi-Fi VCR for audio recording? The instruc-
tion manual isn’t clear on this. Also, is the
S/N ratio obtainable with my VCR compara-
ble to that which I can obtain with Dolby C
NR on a first-rate cassette deck when using
metal tape?—M. Grant, Gardena, Cal.

A. In a Hi-Fi VCR, Dolby noise reduc-
tion is used only for the linear (edge) track,
which is recorded in much the same way as
an audio Compact Cassette. Without
Dolby NR, the linear track would have a
signal-to-noise ratio of only about 45 to 55

If you have a problem or question on tape record-
ing, write to Mr. Herman Burstein at AUDIO,
1633 Broadway, New York, N.Y. 10019. All letters
are answered. In the event that your letter is
chosen by Mr. Burstein to appear in Tape Guide,
please indicate if your name and/or address
should be withheld. Please enclose a stamped, self-
addressed envelope.



In any endeavor there are individuals
and companies that come to exemplify
the spirit of an idea and a time. These
are the people and organizations that
have made a difference in history.
science, and music.

In high-fidelity. Acoustic Research
is one of these companies. The semi-
nal work of this company has actually
formed the cornerstone of an industry.
as much from a business standpoint
as a technological one.

AR’s approach to developing prod-

ucts has brought the world the acoustic

suspension loudspeaker. dome high
frequency and midrange drivers. the
three-point suspended subehassis
turntable and liquid cooled drivers.
Each of these has become an industry
standard bhecause each hettered
musical reproduction in a tangible,
practical way. These successes come

directly from two principles: First. the

products must set a standard not
previously achieved. or they must
perform far heyond similarly priced
competitors. And. second. no matter
how advanced the technology may be.
music is always the essential purpose
and ultimate measure.
CLASSIC
The AR Classic loudspeakers are
the first products 1o come from a new
AR engineering team. Their research
encompassed acousties, physies and
pure mathematics. They listened and
measured — in labs. in sound rooms
and in their own homes. The remark-
able londspeakers that they designed
are classic AR products in every
sense of musical performance and
honest value.

For middle and high frequencies.
the AR Classics employ a Symmetrical
Radiation Array (SRA) that acts as a

virtual point source. The SRA is made



up of an all-new soft cloth dome
tweeter, flanked above and below by
die-cast mid-bass drivers. A sophisti-
cated third-order erossover network,
derived by extensive computer model-
ing. seamlessly integrates the SRA
module with acoustic suspension
woofers optimized for bass reach

and dynamic definition.

With the AR Classic Series you
will find a difference. Thev don’t
cast their own shadow over the music.
Timbre. musical texture and air are
intact. The image has height. width
and depth. Dynamies appear to be
limitless.

Listening will tell vou far more
than reading can. When vou are con-
sidering and evaluating loudspeakers,
bring along music you care about. Ask
your dealer to play the AR Classics
and hear the difference between the

ordinary and the classic.

0

Tapered cabinets
[id

minimize frontal

areqa and diffraction

SR A, Svmmetrical
Radiation Array.
provides a virtual

point source

Acoustic suspension
woofers are placed to

control room interaction

All the Classies harve

bi-wiring capability

Acoustic Research

330 Turnpike Street
Canton MA 02021

1 800969 AR L (27 18)

© 1992 & division of International Jensen Inc



for a pertect musical connectio
kimber completes the score

Sure we could talk about exotic
materials, esoteric theories, or advanced
construction techniques —and we have.

This time we wanted to remind vou of the

one fundamental element that truly
matters— The Music!

n

Like finely crafted instruments in the right
hands, a connection with Kimber can mean

the difterence between mere ‘notes on a
page’ or a command performance. If the
Music maters to vou then insist on
Kimber 10 conduct pertection, right on
pitch—everytime.

\isit your nearest Kimber dealer and
re-discover the music for yourselt.

L4
}t&

KIMBER KABLE

Kimber Kable producis are available at
select audio stores. For the name of
our nearest dealer and an informative
brochure contact us at
(801) 621-5530
2752 S. 1900 W.

Ogden UT. 84401
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dB. Hi-Fi recording with a VCR employs
FM modulation and takes place on the
same tracks as the video recording, whether
or not video recording takes place.

With metal tape, most of the best audio
cassette decks achieve S/N ratios of roughly
75 to 78 dB. Some good Hi-Fi VCRs
achieve S/N ratios greater than 80 dB. The
difference is not apt 1o be profound to the
human ear, except perhaps at very loud lev-
els. The areas in which Hi-Fi videotape is
superior to audio cassette are low wow and
flutter, extended and flat frequency re-
sponse, and long recording time (six hours
or more with a VCR).

Vicissitudes of Temperature

Q. While attending school I live in a room
that used to be a porch, and at night it can
get mighty cold. What effect will such cold
have on miy tape collection? During the day,
though, my room warms to a reasonable
temperature. Will this fluctuation cause any
harm? Will playing the tapes while they're
cold cause harm? Is there any risk to the tape
deck from the cold temperatures>—Rob Car-
roll, Falmouth, Mass.

A. Generally, tapes should not be sub-
ject to temperatures lower than 30° F or
higher than 130° F. Rapid cycling between
very cold and very hot might be injurious
to tapes, but a fairly slow change from quite
cold to room temperature is tolerable. 1
suggest not playing the tapes when they are
still cold; their ability to withstand physical
stress improves as they warm up. [ doubt
that cold temperatures will harm your
deck, but to avoid physical stress it should
be brought up to room temperature before
operation.

DAT Life

In “Signals & Noise,” October 1991, an
Audio reader asked, “How long will a digi-
tal audio tape (DAT) last?” A substantial
answer given by Brian T. Karda, Engineer-
ing Manager of Loran Cassettes and Audio
Products, follows.

Metal-particle tape (MPT) is employed
for DAT, which is similar to the metal tape
employed for Compact Cassettes. Karda
states that MPT can degrade at tempera-
tures as low as 131° F, due to deterioration
of the binder and distortion of the base
film. Several brands of metal-particle DATs
have been tested by Loran; they were all
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able to withstand 113° but at 122°, “One
particular brand began to show audible
defects and excessive error rate,” defined as
more than one bad bit in 100 bits. He con-
cludes that “excessive environmental con-
ditions should not be of concern in the
studio or home; however, for portable or
automotive applications, care must be ex-
ercised in storing and playing DAT cas-
settes.”” For example, the temperature may
go well above 130° in a closed, standing
automobile on a sunny summer day.

DAT appears to perform “quite well” in
long-term storage. “In an ongoing test, we
are attempting to determine the shelf-life
of DAT . .. one-hour DATS were recorded
with a music program and tested immedi-
ately and every 12 months for error rate,
signal level, and audible defects. After three
years, none of the recorded DATs have
demonstrated any etfects or an excessive
error rate.”

Loran has tound DAT 1o display “excep-
tional performance” with respect to repeat-
ed-play capability. A number of 5-minute
sections were recorded with a test tone.
(Flaws are audibly more noticeable on test
tones than on program material.) Each
section was played and rewound 2,000
times, and after every 50 plays critical lis-
tening tests and a check of the error rate
were performed. “After 1,500 plays, some
of the tapes exceeded the allowable error
rate and demonstrated some slight audible
defects. However, more than half the tapes
were still within the error-rate spec [no
more than one bad bit in 100 bits, well
within the error-correction ability of a
DAT deck —H.B.| and audibly unaffected
even after 2,000 plays.” Thus, Karda con-
cludes, “Some tapes may be more durable
than others, but with proper handling of a
quality DAT, a quite acceptable life span
can be expected—longer than | have played
my favorite cassette or CD.”

While DAT may never extensively re-
place the Compact Cassette or CD at the
consumer level, Karda points out that DAT
has a distinct place in several areas: In the
recording studio, in the duplication house,
in broadcast stations, and in computer ap-
plications (“where there is constant battle
for more data in a smaller space™). Alto-
gether, “DAT is a very robust format

a
very useful tool for those using the format
within its niche.” A
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ne might think the last

thing the world needs

With 2,280"*

see: a series of

internal sub-

is just another line of loud-

speakers. But the six models

SPEAKER

chambers that

reduce unwanted

below are not just another line.

They're new from

MODELS

resonance and

coloration. In part-

Harman Kardon

Which explains

ALREADY

nership with the

driver array, the

why nearly every

aspect of these six

Out THERE,

enclosure provides

smoother power re-

speakers stands

in stark physical

THESE NEXT

sponse over a generous lis-

tening area. ® The result is a

and theoretical

contrast to the

Six BETTER

listening system that actually

complements room acoustics

other two thou:
sand plus. ® While

new speaker lines

often start life in
sales and marketing depart-
ments, the concept behind
Harman Kardon's speakers
originated on a higher plane: a
17 year Canadian government
scientific investigation into the
largely unexplored frontier between acoustical
measurement and listener response. The sum
total of that research went into more than a

white paper. Harman Kardon adapted

it to bring its first speakers as
close to perfection as present
technology allows. ® In speaker
engineering and crafting, the
commitment was uncompro-
mising, starting with a matched
set of competent drivers linked
with an equally refined
crossover network. This
array is housed in an innovative

structure the listener will never

* Audio magazine's 35th Annual Equipment Directory.,
October 1992

Be Goobp.

rather than compensating for

them. Finally, in appreciation of
the icea that perfection outside
the laboratory really should dress for dinner, the
Harman Kardon speakers are wrapped

in furniture finishes that

fittingly reflect their North
American heritage. ® Until

now, this kind of perform-

ance and appearance have
simply not been available at
prices within the reach of
the serious music lover
Regrettably there will still be
some people who think there
are already enough speakers
But Harman Kardon didn't build
its very first speakers for casual
listeners. We built them for you. In the pure
Harman Kardon tradition - architecturally and

sonically better.

harman kardon

THE AMERICAN REVOLUTION
IN AUDIO AND VIDEO

—
pay —
g

H A Harman Intemational Company
© 1992 Harman Kardon » 800-422-8027
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Subwoofer Crossover Considerations

Q. I have read that a weakness in a
subwoofer/satellite system could be a gap
between the upper frequency limit of the
woofer and the lower frequency limit of the
satellite speakers.

I have considered adding a 12-inch sub-
woofer to my existing loudspeakers. The fre-
quency response of the speakers that would
then become the satellite systems extends
down to 60 Hz. The subwoofer’s response is
29 to 180 Hz. Because its 180 Hz overlaps
the frequencies of the satellites, would these
speaker systems blend all right? Is there a
gap?—Richard Garcia, Commerce, Cal.

A. If your subwoofer could not handle
frequencies above, say, 40 Hz, there would
be a gap between its upper cutoff and the
60-Hz cutoff of your smailler speakers. But
you have an overlap, the opposite of a gap.

That’s not too good, either. The frequen-
cies in the overlapped region, 60 to 180 Hz,
may be overemphasized, because both
speakers are producing them. Or you may
get cancellations, due to phase differences
between the two speakers’ outputs in this
frequency range.

Luckily, overlaps are easier to cure than
gaps. Just add a crossover to channel low
frequencies to the woofer and everything
else to your satellites. In your case, the
crossover should be set to something like
100 Hz. This should permit both the satel-
lites and the subwoofer to operate over the
flattest portions of their response curves.

Playing Records Monophonically

Q. ! have a large collection of LPs dating
back to 1953. My new receiver, unlike previ-
ous units, does not have a button for mono. |
can’t play my monophonic discs monophoni-
cally, and I don’t get as good sound because
of this. Is there anything I can do to restore
this option?—Ralph Corbett, Fullerton, Cal.

A. Monophonic records usually do
sound better when played monophonically.
Any vertical information picked up by a
stereo cartridge playing mono records will
include only rumble (some of which may
be on the record itself), some distortion

caused by pinch effect (which drives the
stylus upward, especially at high frequen-
cies), and noise. Since this information
shows up as a difference between the chan-
nels, you need only cross-connect the
channels to eliminate it.

The easy way is to connect two shielded Y
adaptors in series between your turntable
and your preamp. You need one Y adaptor
with two female RCA jacks and one male
RCA plug (such as Radio Shack #42-2436)
and one with a female and two males (such
as Radio Shack #42-2435). If this hookup
gives you hum problems, try detaching
your turntable’s ground lead from your
preamp. If the problem persists, carefully
trim back the insulation from one of the
two RCA plugs that goes into your preamp
and then sever the shield surrounding its
center conductor—just be careful not to
cut into that conductor or the insulator
surrounding it.

EVEN IF YOUR SYSTEM
HAS NO MONO BUTTON,

YOU CAN STILL PLAY
MONO LPs MONAURALLY.

A more elegant way, which would save
you the trouble of plugging and unplug-
ging things, would be to install four RCA
jacks and a single-pole, single-throw switch
in a small metal box. Wire the left-channel
jack of one pair to the left jack of the other,
and do the same for the two right-channel
jacks. Wire the switch between the center
terminals of one pair’s left and right jacks.
With the switch open, signals pass through
the box unchanged. When you close the
switch, the two channels are shorted to-
gether, and the signal becomes monopho-
nic. Connect your turntable leads to one
pair of jacks, and run a cable from the
other to your preamp. It’s a good idea to
leave the box in plain sight when you set it
to mono to remind you to switch it back
again for normal stereo listening.
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CD Timing Accuracy

Q. 1 recently purchased a new CD player
and have a question about its timing accura-
cy. Considering all of my experiences with
open-reel tape decks and cassette decks, |
have noticed that few home units approach
professional recording and broadcast stan-
dards for timing accuracy: 0.1% speed accu-
racy, or 3.6 S per hour.

It was natural for me, therefore, to contin-
ue the practice of checking the accuracy of
CD players. Most of the players I have owned
have run just slightly under the times shown
on the CDs. You can imagine my surprise
when I checked the accuracy of my new
player and found it ran about 12' S per hour
faster than the expected timings!

You may not think this is a matter of any
concern, but this was an expensive purchase,
and I would think that it should offer better
timing accuracy. I would like your opinion in
this matter while [ await a responsc from the
manufacturer—rFrank W. Bailey, New
York, N.Y.

A. The timing of the data stream in a
CD player is controlled by its internal clock
circuits. If you can obtain a service manual
for your player, you may find a trimmer
that can be used to adjust the frequency of
the clock oscillator. If the player is still un-
der warranty, the maker should be willing
to adjust the clock.

(After I sent this advice to Mr. Bailey, he
replied: My faith is renewed! The manufac-
turer replaced the clock module with a high-
accuracy unit, and the player now times out

perfectly.)

Are My Loudspeakers Any Good?

Q. I recently purchased a pair of loud-
speakers based on how they sounded at my
dealer. I have no stereo components as such,
50 | connected these speakers to my wife’s
rack system.

At first I was very pleased with the sound,
but then the right speaker sounded very “bass
heavy.” I took the loudspeakers back to my
dealer, and he tested the loudspeakers by con-
necting them to a high-powered amplifier.

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. In the event that your letter
is chosen by Mr. Giovanelli to appear in Audio-
clinic, please indicate if your name and/or address
should be withheld. Please enclose a stamped, self-
addressed envelope.



These days “home theater” 1s a term

liberally applied and widely advertised.

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
But having defined the category in liguid-cooled, aspher LD-S2 LaserDisc Player. The most accu-
the first place, we reserve the right 1o 6 rate device fot the reproduction of a
VIdest scre

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

exceed the very best movie theaters.

Nor just in the quality of picture but in the quality of

moving picture and sound in the home. Any “home theater”

Wll’hOllt a l;lser PIC(U['C source 1s not a COI](CI'Id(’l‘.

Which brmgs us to the recetver: The Elite VSX-95. It

THE ELITE HOME THEATER. IT STANDS AT THE

VERY PINNACLE OF THE

sound. As does the extraordinary system pictured here.
Dominaung center stage 1s the Elite” PRO-96
Projection Television. Its 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 incedibly sharp picture of 830-
line resolution. A new short focus
lens system creates a picture that is

25% brighter. And contrast

y

is dramaucally improved 4 Discoutyerf -

by its new black screen. Finally, a three-line digital comb
filter has significantly enhanced color accutacy.
The result is the brightest and most vivid colors ever

s¢cn on an CICCEEOI'IIC screen.

CATEGORY WE CREATED.

features the detail that is our hallmark. Gold-plated

Handpicked compl

micntar

terminals. Hand- selected
components. And five amps %"
driving five discrete amplification channels.
In concert with Dolby™ Pro Logic™ circuitry, it powers
another essential of Home Theater —surround sound. To
deliver that sound, Elite TZ-9LTD speakers. notable
for their studio herttage, ceramic graphite tweeters
and nudrange drivers, and urushi cabinetry.

We mvite you to visit your Elite dealer to see
Home Theater as intended by its maker. And discover

the ultimate way to watch a movie.

ELITE
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TIPS FOR MAIL ORDER
PURCHASERS

It is impossible for us to verify all
of the claims of advertisers, in-
cluding product availability and
existence of warranties. There-
fore, the following information is
provided for your protection.

1. Confirm price and merchan-
dise information with the seller. in-
cluding 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 mer-
chandise.

3. Understand the product's war-
ranty. Is there a manufacturer’'s war-
ranty. and if so. is it from a U.S. or
foreign manutacturer? Does the seller
itself offer a warranty? In either case.
what is covered by warranty. how
long is the warranty period. where
will the product be serviced. what do
you have to do. and will the product
be repaired or 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. receipls
and correspondence. For phone or-
ders. make a note of the order includ-
ing 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 with-
Oul your express prior consent is not
allowed.

7. it 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 sat-
isfaction from the seller, contact
the consumer protection agency in
the seller's state or your local U.S.
Postal Service.

If, after following the above guide-
lines, you experience a problem
with a mail order advertiser that
you are unable to resoive, please
let us know. Write to Nick Mata-
razzo, Publisher of Audio Maga-
zine. Be sure to include copies of
all correspondence.

The dealer could not detect any problems
with the speakers and told me that my ampli-
fier was probably not powerful enough to
handle the dynamics of the music.

So, now what? What should I do if I invest
in a high-quality, high-power amplifier and
still have this bass problem?—Mark Catlett,
Rosenhayn, N.J.

A. Itis difficult to answer your question
without having been with you when you
were evaluating your loudspeakers. About
all I can say is that if these speakers sound-
ed as you expected at your dealer and if
they now sound poor at home, there may
be some problem in your wife’s rack sys-
tem. As I understand it, the sound was fine
at first, and then deteriorated. This may
indicate that something has gone wrong
with the rack system, though it’s difficult to
imagine what could go wrong that would
result in over-accentuated bass.

I really suspect that the bass problem was
there all along but that until you became
accustomed to the equipment, you failed to
notice it.

This bass heaviness may well be the
result of room acoustics. Experiment by
placing the loudspeakers in different parts
of the room and at various distances from
walls; you may well find a location that
solves the problem.

If you have not resolved this problem,
see if you can borrow a friend’s system and
connect it to your loudspeakers. If you
notice a marked improvement in audio
quality, you will know that you need better
components. If nothing helps, let’s hope
your dealer will exchange your loudspeak-
ers or refund your money.

More Hiss on CDs than LPs?

Q. My CDs of rock music from the 1960s
and early '70s contain much more tape hiss
than those same recordings on the original
LPs. This problem does not appear on my
jazz CDs, and many of these are from the late
'50s and early ’60s.

Can you explain why this should be so?
Also, at what frequency is this hiss occurring?
Would knowing this allow me to use my
equalizer to cut it down?>—]Joe Jarocki, Elm-
wood Park, 111

A. 1 don’t have a definite explanation.
Possibly, the rock material was so rich in
treble that the engineers had to roll the
treble off a bit when mastering the LPs, so
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as not to cause tracing distortion. This
would also roll off any hiss in the master
tape. As CDs have no treble saturation
problems, they’d require no such roll-off.

Many of the master tapes of these re-
cordings were doubtless made before
Dolby noise reduction became popular, so
they’ll have audible tape hiss. Overdubbing
through multiple generations would raise
the hiss still higher. Such overdubbing was
and is more common with rock than jazz,
which might account for the difference.
Also, acoustical instruments are more used

HISS IS NOT A SINGLE
FREQUENCY, SO YOU
CAN'T EQUALIZE IT OUT

WITHOUT LOSING
MUSICAL OVERTONES.

in jazz than rock, and such instruments
don’t have enough highs to force the engi-
neer to cut back the treble when cutting the
LP master. Hiss is usually not a single
frequency but a wide band of frequencies
that overlap the music, so it’s impossible to
equalize it out without losing some musical
overtones as well.

I'd suggest you experiment by rolling off
frequencies in the range from 3 to 5 kHz,
where the ear is most sensitive to hiss. At-
tenuate these frequencies as little as possi-
ble, because the sonic quality of the music
will also be affected. Try listening to an
equalized signal from the CD player and an
unequalized signal from LPs, and adjust
your equalizer until the two sounds match.

Editor’s Note: Extra hiss can also occur
on CDs that are made from later tape
generations than the master used for the
LP, or from tapes that have been improper-
ly stored in the decades between LP and
CD mastering. When trying to get rid of
hiss, I've found it helpful to cut the top-
most equalizer band or two to reduce se-
vere hiss; this works best on recordings that
don’t have much tonal content above 10 or
12 kHz. And the Autocorrelator circuit on
some older Carver preamplifiers (it’s not
on the current ones) does a decent job of
reducing hiss but has minimal effect on the
music.—LB.
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Admittedly, it’s a pretty tall order to apply
the moniker of “more amazing” to Carver's
new AL-II speakers, considering that their
predecessors are the Carver Amazing
Loudspeakers themselves.

Recall the critical acclaim:

“I have never heard better
sound. Period.”

“Their imaging is truly
amazing... I am loathe to let
them out of my listening room.”

“..absolutely majestic... a
boon for audiophiles.”

“..clean percussion,
authoritative bass and a gen-
eral sense of ease and open-
ness that I cannot quite get
from other fine speakers.”

We could go on. And we will.

“The image on these speakers is deep, wide,
coherent, and precise.”

“These are great speakers and I cannot be
dispassionate about them for they have affect-
ed me deeply... my eyes turn to the ceiling in
audiophile ecstasy.”

Except now the “majestic” sound
emanates from a more compact, more versa-
tile, more efficient design.

For example: the AL-III’s 10 inch woofers
are housed in a vented enclosure so they can
be placed anywhere; adjustable frequency
controls let you compensate for variations in
listening environment; and
these gorgeous loudspeakers
can easily handle a good 400
watts (with pleasure).

Yet, they’ll perform with
as little as 35 watts per chan-
nel. Like we said - efficient.

Not least, the Carver

AL-IT's are a rare and extra-
ordinary value. Audiophile-
heaven for a comparatively
earthly price.

Contact us today for
more AL-II info, or amaze yourself at your
Carver dealer.

Carver AL-III's are beautiful, with hand matched solid oak
panels. And a nice fit. 48" full-range dipole driver ribbons and
new 10" woafers are only 14.5"Wx 725" Hx 16.5" D. (Hot
tip: Pair the AL-IIl's with Carver's TFM-35 Power Amp and
CT-3 Preamp/Tuner for an awfully sweet package!)
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who do not have advanced training

THE BOOK pEigl¥3

SKETCIY ON CDs?
GET A GRIP

in digital numerics, digital coding,
and the like. That is not to say the
explanations presented will com-
pletely satisfy everyone, especially
those insisting on absolute mathe-
matical, scientific, and engineering
precision. Nevertheless, the explana-

tions are quite accurate and often by

analogy give the reader an under-
THE

COMPACT

DISC

THND EDITION |

standing of the basis for the “true
facts” about these processes. The
discussions are never embarrassingly
simplified. 1 found them not only
quite satisfactory but in some cases
enlightening.

A brief summary of the contents
is vital to any book review, so here
goes. Chapter 1 (only 12 pages) is a
very brief introduction to the Com-
pact Disc. Chapter 2, “Fundamentals
of Digital Audio™ (30 pages), is writ-

The new edition ten at a modest technical level but

offers expanded should convince readers that digital
discussion of signal processing does “work.” The
diverse c!isc POHLMANN basics theorems of sampling and
formats coming quantization are described. Chapter
into the market. 3, “The Compact Disc System” (54
pages), is as good and complete a

The Compact Disc Handbook, find it a nice review of their under-  description as I have seen anywhere.

Second Edition

Ken C. Pohlmann
A-R EDITIONS, 349 pp.;
hardcover, $49.95; softcover, $34.95

had the pleasure of reviewing
the first edition of this book for
the October 1989 issue of Audio.
At that time, I wrote in summa-
ry that it was a very good book. I
can with confidence now up-
grade the evaluation to excellent. !
had several rather minor complaints
about the first edition, and all of
these have been eliminated or fixed
very nicely. Additionally, there has
been some rearranging of the mate-
rial, and several sections have been
expanded. This might be expected in
a book about a rapidly changing
topic such as the Compact Disc and
its immediate derivatives in optical
recording.
Anyone with an interest in CD
technology will want this edition.
Those with in-depth knowledge will
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standing and, because of the clarity
of the presentation, will take with
them some ways of descriting digital
processes that make it easier to ex-
plain CDs to others. (I have found
much of this material useful in the
classroom.) Those who are relatively
new to this technology will find the
book a good first exposure to the
magic of digital sound reproduction.
Even those who already have the
first edition will want this version:
Besides revisions and rearrangement
in the text, many of the figures are
considerably improved, and the ex-
panded sections include discussions
on noise shaping, data transmission,
and the diverse disc formats that are
rapidly coming into the market-
place. The second edition is about
20% longer than the first.

Ken C. Pohlmann, as usual in his
extensive, popular writing, does an
amazingly good job of bringing
complex technological concepts
within the understanding of those

1993
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It is suitable for the technically
minded reader, even to the point of
being quite challenging in some sec-
tions. The serious student of digital
signal processing will want to pursue
some of the more advanced refer-
ences given, There is a good amount
of discussion concerning the details

BOTH NEWCOMERS
AND AUDIOPHILES

WILL WELCOME THE
BOOK'S CLARITY.

of data coding and error correction,
and the structure of the information
in the data channel is given. Chapter
4, “CD Player Design™ (63 pages),
really gets to the heart of its subject.
All important aspects are covered,
such as the transport mechanism,
servo controls, optical pickups,
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tracking systems, data retrieval, digital fil-
ters, and analog-to-digital conversion; also
included are the newer techniques of noise
shaping and low-bit conversion. Several of
the figures in this chapter have been im-
proved and explanations clarified, expand-
ed, or in a few cases contracted in a very ap-
propriate way.

Chapter 5, “Practical Concerns” (45
pages), is a rather nontechnical discussion
of possible differences among CD players
that are the result of the precise digital pro-
cess used in a design and the details of how
the machinery of a player is put together.
This section will help place test reports,
such as those found in Audio, in proper
technical perspective. Described are the
tiny amounts of distortion and other resid-
ual defects in the reproduction process, as
well as the tests needed to define them. The
chapter carefully, and correctly, sorts out
the real, though slight, imperfections of the
digital process from the anecdotal pseudo-
science that surrounds so many high-level
technologies. Luddites, beware!

Chapter 6, “Diverse Disc Formats” (62
pages), is a tremendously interesting sec-
tion on derivatives of the CD—or more
generically, optical storage—that are be-
coming important for computer data, in-
teractive audio/video, multimedia materi-
als, television, and even still photography.
While this chapter is not of immediate
concern to the fan of pure audio reproduc-
tion, it is fascinating. At some point it will
be hard to decide if the optical information
carrier is a “disc” or a “disk.”

I have never been able to get very warm
about Chapter 7, “Disc Manufacturing”
(38 pages), but many readers will be fasci-
nated to learn how relatively easy it is to
digitally process audio signals because of
the robust nature of digitized information.
Equally impressive is the ability to mass-
produce tiny physical structures: You can
barely see the pits of a CD with a good mi-
croscope, but they are there—and very
accurately sized and placed at that.

All in all, a very nice book, complete
with improved glossary and index. 1 will
recommend it to my students, and | highly
recommend it to readers of Audio as well as
others with interest in digital sound repro-
duction, particularly that of the Compact
Disc. (A-R Editions, 801 Deming Way,
Madison, Wisc. 53717.) R. A. Greiner
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Music Speech Audio

William ]. Strong and George R. Plitnik
SOUNDPRINT, softcover, 521 pp., $35

This is a large-format softcover book
intended as a broad-based “student friend-
ly” text on acoustics, aimed at the college
underclassman level. William J. Strong and
George R. Plitnik have had more than 25
years experience teaching what they aptly
call descriptive acoustics at Brigham Young
University, and this book is their basic
teaching guide. The current version is the
third since 1977.

The book is essentially nonmathemati-
cal, but it abounds in graphics. Covered in
the text are six broad areas:

Science and Acoustics. Here the authors
discuss the basic physical quantities and
their associated derived quantities. This
serves as a primer on energy, power, and
intensity—information so necessary for de-
veloping an intuitive feel for acoustics. Ba-
sic vibration is covered, as is compound
vibration, a subject that helps our under-
standing of many musical instruments.
Wave phenomena and propagation are
then discussed, along with aspects of reflec-
tion, refraction, and diffraction. The au-
thors give a clear exposition of the tricky
subject of sound level and the decibel.

The Ear and Hearing. This section begins
with the anatomy and basic characteristics
of the ear, including aspects of critical band
theory and masking. Threshold, loudness,
pitch, and tone color are discussed, along
with additional aspects of sound percep-
tion such as temporal and spatial judg-
ments and nonlinear action of the ear.
Musical scales and basic harmonic relation-
ships are covered, and the section ends with
the topics of hearing impairment and noise
problems in the environment.
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Listening Environments. Strong and Plit-
nik explain how sound behaves in and out
of doors and how it can be isolated. Interi-
or sound control is covered, with emphasis
on absorption and the control of reverbera-
tions. The authors then move on to the
elements of auditorium design, relating
some of the subjective judgments of hall
acoustics to the physical phenomena re-
sponsible for them. Finally, a primer on
sound reinforcement is provided.

The Human Voice and Speech. Normally
given cursory treatment in basic acoustics
courses, this subject receives special focus
here. Physiological aspects are treated in
detail, as are speech perception, defects in
speech production, and electronic process-
ing of speech. The section ends with a dis-
cussion of the singing voice.

Musical Acoustics. After introducing the
musical envelope and its spectral character-
istics, Strong and Plitnik discuss the entire
array of traditional musical instrument
types. The authors go on to cover electron-
ic instruments and synthesizers, as well as
modern principles of sampling musical
waveforms for subsequent manipulation.

Electronic Reproduction of Music. This
section is devoted to high fidelity and its as-

THE AUTHORS INCLUDE
AN EXPOSITION OF

THE TRICKY SUBJECT
OF SOUND LEVEL
AND THE DECIBEL.

sociated control systems, media, and trans-
ducers. Readers are given helpful hints on
selecting audio systems and coming to
grips with problems in the listening room.

The book’s supplementary material in-
cludes reviews of basic math, symbols,
quantities, units, prefixes, formulas, and
functions, as well as brief discussion of
ultrasound and infrasound. Also provided
are a bibliography (including audio-visual
resources) and an index.

I believe that many readers of Audio will
find this a very informative book to be re-
ferred to time and again. (Soundprint,
2250 North 800 East, Provo, Utah 84604.)

John Eargle
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Handbook of Acoustical Measurements
and Noise Control, Third Edition

Edited by Cyril M. Harris
McGRAW-HILL, hardcover,
1,024 pp., $89.50

This is the latest version of the classic
Handbook of Noise Control (the first edition
was published in 1957, the second in 1979).
Dr. Cyril M. Harris wrote or co-wrote six
of the 54 chapters. In the Preface, he indi-
cates that recent developments in digital
instrumentation led to the change in the
book’s title. 1 did indeed find a lot of
information here on acoustical measure-
ments—yet Chapter 5, for instance, de-
scribes manually operated sound level me-
ters but does not tell about newer digital
instruments that have computing and stor-
age features. I saw nothing in the book
about music as an intrusive noise, which
was the topic of two relatively recent arti-
cles in Audio (“Muffling the Neighbors:
Ten Tips to Reduce Noise,” November
1990, and “Good Walls Make Good Neigh-
bors,” December 1990). I saw no informa-
tion on applications of microcomputers to
acoustical measurements and calculations.
Also missing is information on analysis of
room acoustics based on time-energy fre-
quency (TEF) and time-delay spectrometry
(TDS).

Generally, the chapters written or co-
written by Harris are a little more clear
than those of his colleagues; he explains
basic principles very well. Nevertheless, the
other authors—a mix of professors, con-
sultants, and industry professionals—are
all recognized experts in their subject areas.
This review focuses on chapters | thought
would interest readers of Audio.

Chapter 1 is a good primer on acoustics,
without too much math. (Both metric and
“U.S. customary” units are used here and
throughout the book.) Table 1.1 could in-
clude the sound power level of normal
speech, and Figure 1.1 needs something at
the top of the decibel scale, such as jet
aircraft noise. 1 disagree that the “fast”
setting of a sound level meter is the basic
setting (page 1.18); most noise regulations
require the “slow” setting. The addition of
decibel levels is treated in great detail—not
with math, but by means of nomographs.
However, today this addition is easy with a
scientific calculator, and computation of
the overall A-weighted sum of a set of oc-
tave band levels is quickly done on a com-
puter with a spreadsheet program. These
modern methods should have been men-
tioned as alternatives to the cumbersome
and inherently imprecise nomographs.

CHAPTERS ON HEARING
ARE OF VITAL INTEREST

TO THOSE WHO VALUE
THEIR EARS.

Chapter 2 lists many descriptors for
noise level. But while acousticians most
often use Leq (the A-weighted, long-term
average energy level) to describe noise, its
definition here is well hidden under
“time.” Chapter 4, on indoor sound, is
clear, though the acoustical noise-reduc-
tion calculation on page 4.11 could be done
more efficiently on a computer with a
spreadsheet. Chapter 5, covering acoustical
measuring instruments, is excellent. (Small
defects: On page 5.6-2, “electronic amplifi-
cation” should read “equalization.” And
contrary to a statement on page 5.17, a
sound level calibrator can’t work at 4 to 16
kHz because of wave motion in the cavity;
typically, the highest frequency is 2 kHz.)

Though Chapter 8 tells all about FFT an-
alyzers, it shows examples of vibration
rather than sound analysis (and I have
often wondered whether an FFT analyzer is
a good buy if used only for sound testing).
Chapter 9, on noise measurement, is clear;
Chapter 12, on human noise exposure, is a
must for all who listen to loud music.

Sound power and intensity testing, cov-
ered in Chapters 13 and 14, is applicable to
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loudspeakers, though only machinery test-
ing is discussed. Chapter 15 contains im-
portant basic information on the effects of
noise and reverberation on speech, while
Chapters 16, 17, and 18—on hearing, hear-
ing loss, and testing—give all the funda-
mentals, written by the top experts, and
will be of vital interest to those who value
their ears. (Perhaps some nonbelievers will
be convinced that loud sounds do cause
hearing loss.) Consequently, Chapter 21,
on hearing protection, will be important to
you if you attend concerts with amplified
sound or if you use machinery. The actual
effects of noise on humans—annoyance,
poor performance of tasks, etc.—are de-
tailed in Chapters 23, 24, and 25 (unfortu-
nately, as mentioned before, music as an
intrusive noise is not singled out). Chapter
26 shows the related criteria for noise and
vibration exposure (nothing on music).

Chapters 27, 28, and 29 include more
than you need to know about vibration
control—information that nevertheless will
be of great value if you want to add vibra-
tion isolators to speakers or electronics.
Chapter 30, on sound-absorbing material,
is simple and practical; a section on Helm-
holtz resonator absorbers is tacked onto
the end, but sound-absorbing concrete
blocks that utilize this effect are, strangely,
not mentioned. Chapter 31 presents good
explanations on how walls, doors, and win-
dows block airborne sound. It is a complete
cookbook, except that one would have to
obtain copies of standards to learn how to
determine a Sound Transmission Class
from a set of measured data; the basics on
this could have been included.

The topics of structure-borne sound and
noise control in buildings will be of interest
to those who live in apartment buildings.
Many fixes are described in Chapters 32
and 33. Cures for noise from power trans-
formers, fluorescent lamps, and HVAC sys-
tems are discussed in subsequent chapters.
And Chapter 45—on plumbing noise—will
be of interest if you have a problem, but
sadly the author indicates that most do-
mestic systems are inherently noisy because
of economies in design.

The amount of useful information in
this book more than makes up for any defi-
ciencies. I'm glad to have it in my library,
and I recommend it to readers of Audio.

Jon R. Sank
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AudioQuest Total Centers stock, demonstrate and loan virtually the
entire range of AudioQuest cables and accessories. These dealers have
made a total commitment to satisfy your cable and accessory needs.

AZ, Phoenlix
Sounds Like Music
(602) 993-3351

FL, Gainesville
Sound Ideas
(904) 378-0192

FL, Tampa
Audio Visions
(813 871-2989

KS, Overland Park
Audioport Ltd.
(913 341-2222

MI, Dearborn
Almas Stereo
(313) 584-1860

NE, Omaha
Sound Environment
(402) 391-3842

NY, New York
Steren Exchange
(212) 505-11°1

NY, New York
Sound by Singer
(212) 924-8600

OH, Columbus
Progressive Audio
(614) 299-0565

OH, Fairborn
Audio Etc.
513) 429-4434

PA, Willow Grove
Soundex Electronics
{215) 659-8815

audioquest

AudioQuest Key Centers stock, demonstrate and loan AudioQuest
cables up through Cobalt speaker cable and Emerald interconnect. Many
Key Centers also offer other AudioQuest products.

CA, Beverly Hills
Systems Design Group
(310) 205-0166

CA, Huntington Beach
Havens & Hardesty
(714) 897-0166

CA, Monterey
Monterey Stereo
(408) 649-6303

CA, Oakland
Pro Audio Electronics
(510) 654-6630

CA, Redondo Beach
Systems Design Group
(310) 370-8575

CA, San Francisco
Performance Audio
(415) 441-8412

CA, Santa Monica
Optimal Enchantment
(310) 393-4434

CA, Tustin
Digital Ear
(714) 544-7903

CO, Denver
Listen Up
(303) 778-0780

CT, Rocky Hill
The Audio Store
(203) 257-3232

FL, Miaml
Sound Components
(305) 232-8848

GA, Marietta
Audio Atlanta
404) 499-0145

IA, Des Moines
Audio Logic
(515) 254-0265

IL, Chicago
Superior Audio Systems
(312) 226-4848

KS, Lawrence
Kief's Audio Video
(913) 842-1811

LA, Metairie
Audio Resource
(504) 885-6988

MA, Arlington
Audio Vision
{617) 648-4434

MD, Kensington
Soundworks
(301) 929-8600

ME, Scarborough
New England Music
(207) 883-4173

MI, Farmington Hills
Almas Stereo
(313) 553-4360

MI, Grand Rapids
Classic Stereo Ltd
{616) 957-2130

MI, Katamazoo
Classic Stereo Ltd.
(616) 324-0665

MI, Rochester
Almas Stereo
{313) 650-1700

MI, Royal Oak
Almas Stereo
{313) 549-8090

MO, St. Louis
Flip's Sterea
(314) 842-16.00

NC, Raleigh
Audio Advice
(919) 881-2005

NJ, Lawrenceville
Hal's Sterea
(609) 883-6339

NM, Albuquerque
Absolute Audio Store
(505) 293-9D92

NY, Buftalo
Speaker Srop
(716) 837-1557

NY. Rochester
Fairport Sound Works
(716) 264-0410

NY Scarsdale
Listening Room

(914) 472-4558

PA, Camp Hill

Hi Fi House

(717) 737-7775

PA, Wexford
Better Sound Concepts
(412) 935-5800

SC, Columbia
Upstairs Audio
(803) 256-3277

TN, Knoxville
Statement Audio
(615) 693-0084

TN, Memphis
Opus 2
901) 684-5461

TN, Nashville
Nicholson's Stereo
615) 327-4312

TX, El Paso
Soundquest
{915) 779-5421

WA, Seattle
Definitive Audio
206) 524-6633

WV, Wheeling
Sterling Sound
304) 243-1033
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AudioQuest Basic Centers stock, demonstrate and loan AudioQuest
cables up through Crystal speaker cable and Ruby interconnect. Many
Basic Centers also offer other AudioQuest products.

AZ, Tucson
Tucson Stereo
(602) 795-5405

CA, Culver City
Audio Video City
(310) 838-8889

CA, El Toro
Genesis Audio
(714) 830-5000

CA, Sacramento
Paradyme
(916) 481-3900

CA, Santa Barbara
Mission Audio
(805) 682-7575

CA, Santa Monica
Audio Video City
(310) 453-5355

CO, Boulder
Listen Up
(303) 444-0479

CO, Colorado Springs
Listen Up
(719) 633-2600

FL, Clearwater
Sounds Terrific
(813) 538-2266

FL, Winter Park
Absolute Sound
(407) 629-0230

IA, Des Moines
Stereo Sound Studios
(515) 225-8369

1A, lowa City
Hawkeye Audio
(319) 337-4878

IL, Hoftman Estates
Simply Stereo
{708) 882-2885

IL, Kankakee
The Shoppe
(815) 939-4014

IL, Orland Park
Simply Stereo
(708) 403-2500

IL, Schaumburg
Hi Fi Hutch
(708) 351-9351

IL, villa Park
Simply Stereo
(708) 629-0464

IN, Lafayette
Sound Lab. Ltd
(317) 449-4211

MA . Boston
Tweeter Efc.
(617) 738-4411

MA, Cambridge
Tweeter Etc
(617) 492-4411

MA, Framingham
Tweeter Etc
(508) 879-1500

MA, Worcester
O'Coins

(508) 791-3411

MI, Flint

The Stereo Center. Inc
(313) 239-9474

MN, Rochester
Amalgamated Audio
(507) 286-1328

MO, Columbia
Columbia Photo & Video
(314) 443-0503

MO, St. Louls
Best Sound Co
(314) 997 7644

MS, Starkville
Ideal Acoustics
{601) 324-1020

NY, Flushing
Lodestar Audio
(718) 321-1500

PA, Erie
Custom Audio
(814) 455-6228

Rl, Warwick
Tweeter Etc
(401) 821-7600
TX, Austin
Music by Design
(512) 458-1667
TX, Bryan
Soundwaves
(409) 779-0065
TX, Dallas

Accurate Audio Video
(214) 692-6597

AudioQuest products are also available at hundreds of other quality

audio stores who will also be pleased to help you.

TX, Dallas
Audio Insight
(214) 437-4167

TX, Houston
All Star Audio
713) 464-8203

VA, Balley's X-Roads
Audio Buys
(703) 578-3033

VA, Manassas
Audio Buys
(703) 968-7514

VA, Richmond
Audio Exchange
(804) 282-0438

VA, Roanoke
Sound Decision
(703) 772-3873

VT, S. Burlington
Audio Den
802) 863-4398

WA, Tacoma
Advanced Audio
(206) 472-3133

WI, Appleton
Sound World
(414) 733-8539




The laws of physics dictate that deep
bass can only be produced by larger loud-
speakers or by inefficient, smaller designs
While the laws of physics can't be broken,
they can be bent a little

KEF's loudspeaker science has devel
oped the Coupled Cavity Bass system, which
combines the deep bass extension of sealed
enclosures with the high efficiency of ported
designs. The result? Speakers capable of full
concert volume with deep, tight bass and
crisp transients.. without requiring excess
pOWer Or space.

Realistic deep
bass and audio/video
compatible magnetic
shielding make KEF
Reference loudspeakers

ideal for home theater

applications.
The Coupled
THE KEF COUPLED
Cavity Bass System, CAVITY BASS SYSTEM
COMBINES DEEP BASS
joins such other KEF WITH HIGH EFFICIENCY

scientific advances as the Uni-Q Driver,
which helps eliminate the adverse effects
of room acoustics; and Conjugate Load
Matching, which makes it less strenuous
for your amplifier to drive your speakers.
Together, these advances have eamned KEF
its international reputation for real-world
performance.

For KEF, the world's finest speakers
are those that sound best in your home.

The Science of Loudspeakers
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Canyou get
deep, accurate
bass from small
loudspeakers?
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Dynamat's
under-hood
sound damper:
“Open wide and
say ‘sssh.’

ROAD BEUELIS

IVAN BERGER

NOISEBUSTIERS

n many modern cars, you

can set the climate control’s
thermostat to the tempera-
ture you want, then leave it
alone regardless of how hot
or cold the weather gets.
Your sound system, though, needs
readjustment all the time.

The villain is road noise. Set the
tone and level as you pull away from
the curb, and the music will be
downed out once you hit the high-
way; set it when you're doing 55 in
traffic, and it blasts your eardrums
when you stop to pay a toll. Between
times, you readjust the volume con-
trol as you move betweeen smooth
and rough road surfaces or as you
pass from a truck-clogged highway
to a quiet country road. The greater
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dynamic range of Compact Discs
has only added to the problem.
From time to time, car stereo
manufacturers have added circuits
that adjust overall volume level to
match changes in ambient noise. I've
tried some, and they help a bit—
“but not enough,” adds Editor Gene
Pitts, who has such a system in his
'85 Nissan Maxima. One reason they
don’t help more is that the frequen
cy spectrum of road noise is un-
even—heavy in the bass and some-
times with subsidiary peaks in other
areas. So, simple volume changes
can make some frequencies too loud
while letting others remain masked.
I've long advocated a three-point
approach, combining volume
changes, bass control, and very mild
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compression to bring up those soft
tones that would otherwise be
masked by noise. (Other audio-
philes, including Pitts, feel that any
compression is anathema and that
you get the same results by turning
up the volume. But in my experi-
ence, when all the soft sounds be-
come clearly audible, the loud ones
become overwhelming; maybe those
other guys have quieter cars.)

Both Alpine’s 7525 head unit and
Harman Kardon’s CSP-1 analog
sound processor have both level and
bass compensation but no compres-
sion. And Jensen now has a proto-
type Dynamic Sound Optimization
(DSO) system that uses all three,
plus artificial intelligence. According
to Jensen, listeners with DSO in
their cars will simply set the volume
and tone effects they want, like set-
ting a thermostat. After that, DSO’s
computing circuits will monitor the
level and spectrum of ambient noise
and readjust the sound system to
compensate. According to Ken Kan-
tor, Jensen’s Vice President for
Technology, “DSO wuses psycho-
acoustic masking thresholds in real
time to add compensation to the
music so that perceived loudness
will stay constant with changes in
ambient noise. There is compres-
sion, of a sort, but it’s an artifact, be-
cause the system is adjusting to the
instantaneous noise level tens of
thousands of times per second. So
it's sort of a cross between active
noise cancellation and dynamic

METHODS TO KILL OR
COMPENSATE FOR

ROAD NOISE ARE
IN THE WORKS.

compression. ‘Compression’ nor-
mally implies some sort of average
behavior, which gives more psycho-
acoustic artifacts, as opposed to a
situation where you're trying to
make the music and noise comple-
ment each other perceptually, as we
are here.”



Rule #23
Alldrivers
are not

created equal.

The speakeron the left is designed with injecdon-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 doesr't. The

one on the left can handle extraordinary amounts of power without distortion. The one on QD plONEEl‘
the right can’t. The one on the left is from a full ine of new high-performance component speak- i
ers from Pioneer." The one on the right isn't. To find out more, call 1-800-421-1604, ext. 441

The Art of Entertainment

L Pioneer Elec 'c.. Long Bea A Enter No. 41 on Reader Service Card



There is, of course, another way to deal
with the effect of road noise on listening:
Cut it instead of compensating for it. Brit-

ish car magazines have long carried ads for
kits of sound-absorbing mats precut to
attach inside the body panels of various Eu

ropean cars. Dynamic Control, of Fairfield,
Ohio, now offers Dynamat, a self-adhesive
vibration-damping mat available in sheets
of various sizes and densities. It should not

Stones.

Even though it’s only rock n'roll, you'll like it better and
your records will last longer with a new Shure phono
cartridge and stylus. & For the name of the Shure dealer
nearest you, or for a free catalog, call 1-800-25-SHURE.

& “Satisfaction”guaranteed. SHURE®
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Alpine’s 7525 car stereo pits
both bass and volume boost
against road noise.

only help block engine and outside noises

but also kill annoying buzzes and reso-
nances in the body panels themselves.

Another approach, noise cancellation, is
now standard in Nissan Bluebird ARX-Z
models sold in Japan. The Nissan system
analyzes input from four microphones in
the car’s ceiling and data on engine speed.
Based on this information, signals are fed
10 speakers under the front seats; those sig-
nals should reach the passengers’ ears at the
same time as, but in opposite polarity
from, selected engine sounds. In practice,
according to Nissan, the system cuts engine
noise by about 10 dB at engine speeds of
about 4,000 to 5,000 rpm (which means its
effects will be most noticeable under hard
acceleration), but it has no effect on road
and wind noise.

For the ultimate in mobile music listen-
ing, you'd probably have to combine all
these approaches, and more. First, the car’s

e e e - —_— structure should be optimized to minimize
All JERROLD, OAK, HAMLIN, ZENITH, SCIENTIFIC ATLANTA, PIONEER and all spe-

cialized cable equipment available for shipment within 24 hours. 60 Day Guarantee. . . . . .
QUANTITY DISCOUNTS AVAILABLE. MC/VISA or C.0.D. telephone orders accepted. | | sion and its engine made as quiet as possi-
ble. Add panel dampers, noise cancellation,

vibration, resonance, and sound transmis-

Send self-addressed stamped envelope (60C postage) for FREE CATALOG

—— and a signal processor like DSO, and you
Y | INFORMATION/ORDERS might wind up with the same sense of dy
MIDWEST P.0. Box 5000

Suite 311K - namic range you get in your home listen
€LECTRONICS INC. vt | 1-800

; | ing—albeit at a louder level. After all, some
lllinois 60110 - . . . .
648 3030 | road noise will still be getting through. A
Note: Decoders and Descramblers must not be used - :
without authorization by your locai cable operator. NO ILLINOIS ORDERS ACCEPTED AUDIO/JANUARY 1993
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TurnYour Stereo Into
An All-Out Dolby Surround
Pro-Logic System

Until now, adding Dolby Surround to a
stereo System has been complex and expensive.
Add-on decoders were inadequate, costly, and
often required separate amplifiers. We've changed
all that with our affordable, high performance
Pro Logjc Add-On Systems.

Both systems are centered around our new
PL100-a Dolby Pro Logjc decoder with three
channels of amplification (40 watts to the center
channel, 15 watts to the suround channels) and
awireless remote. Its built-in signal generator
enables precise balancing of the left, center, right
and surround speakers. The signal delay applied
to the surround channel is selectable for room
size. Other controls include master volume, rear

p

Owr new PL 100 Dolby Pro Logic decoder with 3channel amplifier; low profile
Center Channel Plus speaker: The Surround dipole radiating surround speakers.

Rzao(ymm price, $999.

and center level, and a Phantom mode enablmg
the use of the PL100 without a center speaker.
Purchased separately, the factory-direct price of
the PL100 is $399.

OwnewPLlDollvaLogxdecodermthJ{harmelmzplgﬁer
magnetically shielded Center Channel speaker; The Surround If
dipole radiating surround speakers. Factorydirect price, $799.

$799 Dolby Pro Logic
Add-On System.

The center channel speaker in our $799
Dolby Pro Logic Add-On System is our new
magnetically shielded Center Channel (see ad
on following page). The rear/side speakers
are a pair of The Surround™ II. Urlike any
other surround speaker in its price range, The
Surround 1 uses advanced dipole radiator tech-
nology. Properly mounted on the side walls of
a listening room, their high frequency drivers
direct out-of-phase sound signals rowards the
front and rear of the room. The sound then
reflects off the surfaces in the room, finally reach-

ing listeners from all directions,
“surrounding™ them with sound.

Because the drivers are out

of phase with each other, they

create a null area directly in

front of the speakers, so listeners

can't pinpoint the source of the

sound. The result is surround

sound the way it was meant

to be heard.

$999 Dolby Pro Logic
Add-On System.

Our $999 Dolby Pro Logic
Add-On Systerr. combines

* the PL100 with our new low-profile Center

Channel Plus speaker and our highly acclaim-
ed surround speaker, The Surround. Center
Channel Plus is a magnetically shielded

speaker with four 3" long-throw woofers and
aring radiator tweeter. Because of its wide, low
profile (25" wide, 4" high, 6%" deep), itis ideal
for placement directly on top of, or, with optional
support unit, beneath a TV. The frequency range
of the outer pair of 3" woofers is intentionally
limited to maintain proper dispersion. We don't
know of any speaker, at any price, that outper-
forms Center Channel Plus.

The surround speakers in this system
are The Surround, a dipole radiating speaker
with higher volume level capability than The
Surround 1. We feel The Surround is one of the
very best surround speakers made, despite
the fact that it costs hundreds less than
competing models.

So if you already own a fine stereo system,
TV and VCR, why not create an all-out home
theater with one of our Dolby Pro Logic
Add-On Systems?

1-800-FOR-HIFI

We Know How
16 Make Loudspeakers.

CAMBRIDGE
SOUNDWORKS

1-800-367-4434 Fax: 617-332-9229
Canada: 1-800-525-4434
Outside U.S. or Canada: 617-332-5936
SoundWbrks The Surround is a rademark of Cambndge SoundWorks
mwmmwmmammm
to change without notice
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Loose-leaf
binders can
display CD
booklets and
double as
catalogs for
the NSM's
Disc Library.

BEHIND

THE SCENES

BERT WHYTE

INTO A CHANGER
OF DISCS,
LOAD THE 100

ack in the dark ages of the
78-rpm shellac record, its
four-minute playing time
per side made a record
changer an absolute necessi-
ty. Whirring and clanking,
the Webcor and Garrard changers of
those days played back the record-
ings at a “lightweight” tracking force
of 1%z ounces! Even with the advent
of the vinyl LP, changers

The NSM 3101 FPS
comprises the Disc
Library changer
(rear), a controller
(which includes a
single-disc drive),
and a remote,

were widely used, albeit considerably
refined from their predecessors.

Frankly, record changers always
were anathema to me and to many
other audiophiles. As soon as high-
quality single-play turntables like the
Rek-O-Kut were available, we fitted
them with separately purchased
tonearms and cartridges—and as far
as most audiophiles were concerned,
changers instantly went the way of
the dinosaur.

Today, the state of the vinyl LP is
best described as moribund, for we
now have digital CDs that often pro-
vide 75 minutes of music. Oddly
enough, in spite of such extended
playing time, the changer has made
somewhat of a comeback. Manufac-
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turers now offer many models of the
ubiquitous carousel changer, with a
capacity of five or six CDs. A few
changers can handle as many as 10
CDs (one even accommodates 18).

There is an inclination among au-
diophiles to consider CD changers as
mass-market products that cannot
provide the ultra-refined sound of
the best single-disc machines. For
those who can afford such indul-
gences, dedicated CD transports and
D/A converters together can cost
more than $20,000! [ have been ada-
mant in my support of the high-
quality single-disc player.

Nonetheless, for the past several
months | have been using a CD
changer that, with its 100-disc ca-
pacity, surely represents the near ul-
timate expression of the changer
concept. The NSM Model 3101 FPS
is actually a changer system, com-
prising a 100-disc library/changer
and a control unit. The changer itself
is derived from a German-made CD
jukebox mechanism, currently in
wide use in the U.S. and throughout
the world. Industry veteran Kevin
Byrne—formerly of Tandberg and
Ortofon, now president of EuroSon,
the American distributor of the 3101
FPS—became familiar with the
mechanism while on a trip to Ger-
many, and he saw the possibilities
for a specialized CD changer for
both home audio and commercial
entertainment use. What was needed
were various refinements to the ba-
sic changer and the development of
an elaborate control unit.

The NSM’s Disc Library is in a
heavy black steel enclosure measur-
ing 18" inches wide X 13% inches
high X 8% inches deep. It has a
lockable, hinged, tinted-glass front
panel, and the changer will not oper-
ate when the panel is open. Inside
are two disc magazines, each about
8'2 inches high and 5% inches
square and holding up to 50 discs in
numbered, thin plastic slots. The
magazines pivot outward so the slots
face you for loading, and both maga-
zines are removable (extras can be
purchased for $145 each).



The Powered Subwoofer

That Has The Audio And Video Press
Jumping Out Of Their Seats.

ki Ao il NEW FROM CAMBRIDGE SOUNDWORKS

footed killer robot in Robocop. A se
hitting concrete after a 20 foot
fall in Z2rminator 2. These are
examples of the substantial,
very low-frequency effects on
the soundtracks of today’s
movies. Such frequencies are
rare in music, and are beyond
the capabilities of most speak-
ers designed for music.

The new Cambridge
SoundWorks Powered Sub-
woofer by Henry Kloss was
created to reproduce those
ultra-low, ultra-strong bass
signals with the power and
impact you would experience in
movie theaters with the very
best sound systems. It's designed to
afz,vplement (not replace) the subwoofer(s)

Ensemble or Ensemble I1. It will also
work with speakers from other companies.

Remarkable bass performance.

The Powered Subwoofer consists of a
heavy duty, 12 inch long-throw acoustic
suspension woofer integrated with a 140

watt amplifier-all in a high-pressure black
laminate cabinet. Its control panel includes a
bass level control and an 18dB per octave,
four-position electronic crossover frequency
selector (to match the subwoofer to your
other speakers).

Additionally, an o dpuonal electronic
crossover* will provide 18 dB per octave,

Powered Subwoofer

high-pass, line-level filters for the main and
center amplifiers. These filters allow you to
keep strong, low frequencies of sound effects
out of the front speakers. These signals can
cause distortion, even in speakers designed
for full-range music.

The Powered Subwoofer's bass perfor-
mance is simply awesome. It reproduces
accurate bass to below 30 Hz. You'll hear
soundtracks the way they were meant to be
heard. In fact the bass is better than most

oo e e e s e
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theaters! At the press event when we intro-
auced our Powered Subwoofer, we had
startled members of the audio and video
press literally “jumping out of their seats™
during demonstrations of movie sound-
tracks. The factory-direct price of the Pow-
ered Subwoofer is $599.

Enter No. 10 on Reader Service Card

Optional “‘slave” subwoofer.

For all-out home theater performance,

you can add our optional Slave Sub-
woofer, which is identical to our
Powered Subwoofer except that it
lacks the amplifier and controls. It
uses the amplifier and controls

built into the Powered Subwoofer.
Amplifier output jumps from 140

t0 200 watts when the Slave
Subwoofer is connected.

The combination of the two
speakers can reproduce a 30 Hz
signal cleanly to a sound pressure
level of over 100 dB in a 3,000 cubic
foot room! That's enough clean,
deep bass for the largest home
theaters, and the most demand-
ing listeners. The factory-direct

Shave Subwoofer price of the Slave Subwoofer is $299.

No compromises. No apologies.

Tne combination of our Ensemble
speaker system, Center Channel Plus
speaker, The Surround rear/side s
Powered Subwoofer and Slave Subwoofer
(see photo at left) creates a home theater
speaxer system that we believe is the best of
its kind.

Although you can spend thousands
more on compemkg systems, we don't know
of any that outpertorm this $1,999 package.
Ifyoud like more mfonnanon a free catalog
oronr new booklet, “Getting The Most From
Your Dolby Surround System.” call our toll-
free number any time.

1-800-FOR-HIFI

We Know How
10 Make Loudspeakers.

CAMBRIDGE
SOUNDWORKS

154 California St., Suite 104JAN , Newton, MA 02158
1-800-367-4434 Fax: 617-332-9229
Canada: 1-800-525-4434
Outside U.S. or Canada: 617-332-5936
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No Other Loudspeaker
Company Can Run This Ad.

Cambridge SoundWorks is a new 4ind of audio company;
with factory-direct savings, and much, much more...

MANUFACTURER
CUSTOMER

el
We eliminated the expensive middle-men.
By selling factory-direct to the public, we eliminate huge
distribution expenses. Don't be fooled by our reasonable
prices. Our products are very well designed and made.

AL S FINTRU AN oy
| Audio Hall of Fame member Henry Kloss.
| Cambridge SoundWorks products are designed by our
co-founder, Henry Kloss, who created the dominant
r speakers of the *50s (AR), '60s (KLH) and *70s (Advent).

N pk

r

| Five year limited parts and labor speaker warranty.
All of our speakers are backed by a five year parts and labor
warranty. In some cases. we'll even send you a replacement
speaker before we've received your defective unit.

| . .
- — 1

High performance dipole radiating surround speakers.
| The Surround ($399 pr) & The Surround 11 ($249 pr) use

dipole radiator technology for suround sound the way it was
| 'meant to be heard. Hundreds less than competing speakers.

|
‘e

| Ambiance ultra-<compact speaker system.

We think Ambiance is the best “mini” speaker available.
regardless of price. Bass and high-frequency dispersion are
unmatched in its category. $175-$200 each.

NEW: Center Channel Plus center channel speaker. The
wide, low profile (25”x4"x6.5") of our magnetically shielded
Center Channel Plus makes it ideal for placement directly on
top of or. with optional suppon unit. beneath a TV. $219.

i. |

NEW: Model Eleven A transportable component system.
The same high performance of the original, in a smaller
package. Camying case doubles as system subwoofer. Works I
on 110. 220 & 12 volts. Introductory price $599.

Ambiance In-wall high performance speaker system.

We don't know of any other in-wall speakers that match its

performance. value and ease of installation. Includes acoustic |
|| suspension cabinet, gold plated speaker terminals. $329 pr.

| B

Call 1-800-FOR-HIFI for a free 64-page catalog with components and systems
from Cambridge SoundWorks, Pioneer, Philips, Sony, Denon and others.

e Know How B Make Loudspeakers. '

CAMBRIDGE SOUNDWORKS |

154 Californla St... Suite 104). Newton, MA 02158
1-800-367-4434 Fax: 617-332-9229 Canada: 1-800-525-4434 Outside U.S. or Canada: 617-332-5936 l

€ 1992 Cambndee SoundWorks.
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At the center of the Disc Library is a
vertical metal rod, under which rests the
actual player, which employs the same
kind of Philips single-beam mechanism
that is used in well-regarded CD transports
from Naim Audio and Meridian. An inge-
nious servo-controlled elevator mecha-
nism slides up and down the metal rod,
and mechanical fingers extract a CD from
its slot and then place it on the player.
After playback, the elevator returns the CD
to its slot.

Each of the two magazines is supplied
with a loose-leaf binder that has 50 plastic
pockets for CD booklets. Adhesive num-
bers are provided to affix to the pockets.
This is a very simple cataloging system to
keep track of the CDs in each magazine,
and it works well in practice. Extra binders
are available for $50 each.

The NSM’s controller is essentially a
specially modified Philips CD player. It
connects to the Disc Library through
standard RS-232 cable (to carry the control
signals) and a Toslink optical cable (to
carry the digital playback signal). The con
troller employs Philips bitstream D/A con-
verters, and the analog signal is output
from pin jacks on the rear panel. In addi-
tion to the fixed analog output, there is a
variable analog output operated from the
wireless remote control. If you choose to
bypass the converters in the controller, you
can hook up an outboard D/A converter to
the Disc Library’s coaxial digital output or
its Toslink output.

The controller includes a single-disc CD
transport with all the usual features, afford
ing performance typical of the better quali-
ty Philips players. The control unit also has
a headphone jack with volume control.

As you might expect with 100 CDs, pro-
gramming can be very elaborate indeed.
The controller’s Favorite Program System
can handle a mind-boggling maximum of
4,000 music selections, partitioned into as
many as 99 separate programs. (A program
has a capacity of up to 100 tracks or discs.)
The Favorite Program System has a non
volatile memory, so when the NSM is
turned off, all programming is retained.
You can play all 99 programs consecutively;
if used for background music, that would
make for one helluva party! You can also
play them in random order and repeat any
or all programs.



For endless possibilities in special pro-
gramming, you can hook up the Disc Li-
brary to any computer’s RS-232 serial port
and use the optional NSM Sound software
($600) for PC-compatible computers. A
menu-driven library-management pack-
age, NSM Sound can sort CDs by title, art-
ist, and type of music—so you can set the
3101 FPS to play music of the French
Impressionists, or baroque works featuring
harpsichord or viola da gamba, etc. In this
context, Bill Gates, the head of Microsoft
and reportedly the richest man in America,
is installing a number of the NSM changer
systems in his home.

The 3101 FPS can also play all 100 CDs
consecutively, a process that would require
almost five days! (The machine can then
repeat all 100, for those who just can't get
enough.) Playback options for both indi-
vidual tracks and discs include intro scan,
random play, and repeat (you can also
repeat A-B passages). For recording CDs
onto analog cassette, DAT, DCC, or MD,
there is an automatic pause of up to 5 S
between tracks and automatic fade-in and
fade-out of up to 20 S. All of the program-
ming and other functions can be accessed
from the remote.

[ found the changer unfailingly reliable
and incredibly fast: Moving from the first
to the 50th disc, at opposite ends of one
magazine, took less than 10 S. The machine
is a bit noisy in changing CDs, but optional
longer cables permit location of the Disc
Library away from the listening area. In
spite of the elaborate programming and
other features, the NSM is ergonomically
comfortable, and all functions can easily be
followed on the comprehensive illuminated
display.

I first operated the 3101 FPS in its most
basic fashion, with the CDs in the Disc
Library processed through the bitstream
D/A converters in the control unit and the
analog output connected to my preamplifi-
er. Performance was quite good, a typical
bitstream sound that was considerably aug-
mented by my high-end electronics and
loudspeakers.

Kevin Byrne stopped by with the intent
of hearing the changer hooked up in what
he calls the “optimum audiophile mode.”
Thus, I connected the digital coaxial output
of the Disc Library to a Wadia Digital
DigiLink, which fed the signal through
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AT&T glass fiber-optic cable to the Wadia
2000 D/A converter. The balanced output
of the D/A converter was fed to the bal-
anced input on the FM Acoustics Resolu-
tion Series 266 preamplifier, which in turn
fed balanced signals to the FM Acoustics
Resolution Series 811 power amplifier driv-
ing Duntech Sovereign loudspeakers. With
this setup, the sound quality was of a very
high order indeed—exceeded only by using
the Wadia WT2000 CD transport in place
of the Disc Library itself. Kevin was quite
amazed, and very pleased that the changer
was capable of such exemplary musical
sound.

I had heard that NSM’s refinements to
the CD transport in the Disc Library had
resulted in extraordinary tracking abilities,
so [ subjected it to the simulated dropouts
on the Pierre Verany test disc (PV 788031/
32). Impressively, the player was able to
cope with every dropout, all the way up to
4.0 mm (3.08 mS!). There were momentary
glitches, but correction and stable tracking
were virtually instantancous. Very few CD
players, even high-priced separate CD
transports, have been able to achieve this
level of performance.

People with extensive CD) collections of
1,000 or more discs are always trying to
find ways of storing them. Consider that a
rack 60 inches wide and 70 inches high
with seven shelves could accommodate 84
magazines for the NSM’s Disc Library. At
50 discs per magazine, this would amount
to 4,200 CDs! (Admittedly, 84 magazines
would cost more than $12,000.) Another
nice thing about the magazines is that you
can load them with discs of favorite com-
posers—one magazine devoted exclusively
to Mahler, or Beethoven, or Stravinsky, etc.
You could also devote magazines to piano
or violin concertos or to Italian, French, or
German operas.

The Disc Library gives away very little in
sheer performance, when connected to an
external /A converter and other top
equipment, and 1 greatly enjoyed all of the
changer’s facilities and reliable operation.
The NSM 3101 FPS costs $4,000, and for
dyed-in-the-wool CD collectors (or party
animals) it is a good value. For such spe-
cialized uses as automated radio stations,
skating rinks, or any other situation requir-
ing continuous CD playback, the 3101 FPS
is indispensable. A
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Audio Catalog

Our 54-page catalog is loaded with components
and music systems from Cambridge SoundWorks,
Pioneer, Philips, Denon, Sorty and others.
Because you buy factory-direct, with no expen-
sive middle-men, you can save hundreds of
dollars. For example, a Dolby Surround system
with Ensemble [l speakers, rear speakers, Philips
Dolby Surround receiver, D player and system
remote is less than $1,000. Call today and find out
why Audiio magazine said we “may have the best
vale in the world.”

+ Call toll-free for factory-direct savings.

+ Save hundreds on components and systems
from Cambridge SoundWorks, Pioneer,
Philips, Denon, Sony and more.

+ Audio experts will answer your questions
before and after you buy. 8AM-midnight,
365 days a year—even holidays.

* 30 Day Total Satisfaction Guarantee on all
Cambridge Soundworks products.

The critically acclaimed
Ensemble Il
speaker
system
by
Henry
Kloss.
$399

1-800-FOR-HIFI

We Know How T Make Loudspeakers.

CAMBRIDGE
SOUNDWORKS

154 California St.. Suite 104], Newion, MA 02158
1-800-367-4434 Fax: €17-332-9229
Canada: 1-800-525-4434 Outside U.S. or Canada: 617-332-5936
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IVAN BERGER

DIGITAL:
UP IN THIE AIR?

hysics, frequency
allocations, and
competition from TV have
made radio a local medium.
With the exception of a few
clear-channel stations,

broadcast-band AM doesn’t carry
very far, and FM signals have an

even shorter range. The radio

WILL CD-QUALITY RADIO
SOUND COME FROM

LOCAL FM STATIONS OR
FROM SATELLITES?
STAY TUNED.

networks that used
to let everyone in
a given time zone
hear the same
program at once
have largely been
supplanted by
network TV.
Short-wave
radio covers broad

areas, but it has limited fidelity.
And even FM’s fidelity, once the
standard by which hi-fi was judged,

now plays second fiddle to newer

digital media.

All this could change in the next
few years. Last October, the FCC
proposed that a block of frequencies
be assigned for digital broadcasting
by satellite. If the proposal goes
through, U.S. listeners will

eventually be able to receive

CD-quality sound from 30 or 40
stations whose signals will blanket
the country. The satellite sigrals will
even reach areas so remote that they
get few radio signals now.

Radio broadcasters are up in
arms against the proposal,
justifiably fearing competition from
sky stations that will offer the high-
budget slickness of a national
medium plus improved sound.
Stations have already been hit by
competition from cable TV and
a growing number of new radio
stations. (More than a thousand
new stations have been authorized
by the FCC in the past decade.) The
FM broadcasters hope there will be
ways to broadcast digital sound on
their band, but since such systems
probably won’t work on the AM
band, owners of AM stations are
sure to oppose even that idea.

Satellite CD Radio, a startup
company that first proposed a
system to the FCC, says that it will
not compete for advertising but will
raise money from subscribers.
There’s no assurance, though, that
advertising-supported services
won'’t use the new band.
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In Japan, the subscriber approach
has already been tried, and run into
trouble. The St. Giga channel
opened up a digital channel in
September 1991, but there were so
few subscribers that it will probably
switch from a paid service to an
ad-supported one. By last summer,
at least eight other channels were on
the air in Japan, and about 10 more
were preparing to open. These
services all claim CD-quality sound
or better, but not all their program
material is music. One company
broadcasts horse races, live.
Another, which operates three
channels, plans to link up with
special-interest magazines to
produce shows on such topics as
computer games and Japanese
comic books.

The digital satellite services offer
clear sound coverage throughout
Japan. However, the receiving
antenna and decoder/tuner cost
about $1,700, and listeners are
charged about $5 per month for

Hlustrations: Carolyn Fisher

each channel they receive.

Name Dropping

Watching Cathy Cacchione, our
Art Director, lay out some classical
reviews recently, I began musing on
a singer named Katherine Ciesinski,
whom I'd heard (and found
convincing and delightful) but
whom I had not heard much about.

“Maybe her name won't fit on
the CD,” said Cathy.

This got me wondering about
MiniDiscs. Will the names of Bruce
Springsteen, Engelbert Humperdinck
(either one), or Leopold Stokowski
have to be shortened to fit? Will John
Mellencamp find it wasn’t enough
that he dropped the “Cougar™?



Bryston's new 3B NRB amplifier is a companion piece to
the 4B NRB and 7B NRB, with a similarly optimized

interface between power supply and signal circuitry, and
the same ultra-linear amplification as its larger counter-
parts. Its 120 watts per channel is a popular size for a wide
range of music systems requiring the highest quality source
of power. The 3B NRB uses Bryston’s proprietary Quad-
Complementary output section, which improves linearity
to a new standard of accuracy, while virtually eliminating
aggressive higher harmonic distortion products. From
input to output, all the circuitry in the NRB series of amps
has been optimized for the most musical amplification pos-
sible, with dual power supplies to provide precise and
focused imaging. New, three-colour LEDs glow green for
power-on, yellow for transient clipping, and red to indicate
longer-term overload or any other departure from linearity,
including shorted outputs, or strong out-of-band informa-

tion, like RF or DC. Gold plated RCA and XLR input

Amplifier

connectors allow unbalanced or balanced operation at the
flick of a rear mounted switch. A ground lift switch sepa-
rates system ground from audio ground to reduce annoy-
ing ground loops and system hum. Finally, switchable
monaural operation is available if higher power require-
ments become necessary. Although the description of
circuit innovations can indicate the research and commit-
ment we bring to the design of the finest audio products,
only in the listening does the result of that dedication
become clear. Bryston’s 3B

NRB is capable of doing
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sound system, with the subtlest details of the musical fab-

justice to the most refined

ric revealed in their ariginal form. e invite you to
experience the musical accuracy, long term reliability and

excellent value the Bryston 3B NRB represents.
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Hushing Hotels

With enough loudspeakers, you can
make a hotel dinner dance acceptably
quiet—at least according to patent
applications by Jan Naslund of Sweden.
Normally, music that’s loud enough for
dancing is too loud for dining. Naslund’s
idea is to blanket the ceiling above the
dance floor with speakers, 10 of them per
square meter, hidden behind a false
ceiling. According to the inventor, the
sound projects directly downward, with
destructive interference cancelling any
sound leakage 10 the sides. Nearby diners

will hear only a murmur. Presumably,
however, the system would work only with
amplified dance music, not with live
acoustic bands.

Volume Losses

Residents of an apartment house in
Liverpool, England complained repeatedly
about a 16-year-old woman who played
her stereo system until 2:30 a.m. and left it
playing while she was out of the house.
After 32 warning visits from local police,
environmental health officials stepped in

and solved the problem—by confiscating
her stereo. Officials in at least one part of

London have since confiscated other
noisemakers’ stereos. Fines for noise
nuisances by individuals can run around
£2,000 (nearly $4,000), with businesses
paying 10 times that. After such fines, few
people will have the heart or the
wherewithal to replace their confiscated
stereos with bigger and louder systems.

Material Progress

Tomorrow’s submarines may have
active acoustic coatings that keep them
from reflecting sonar pulses. Day after
tomorrow, the same technology may help
us get better sound in quieter homes.

The coatings, developed by Prof. Vijay
Varadan of Pennsylvania State University,
use two layers of a special polymer to
sense incoming acoustic waves and inform
a feedback controller about them. The
controller registers the arrival times of the
waves at each layer, gauges their phase and
direction from that data, and uses
a piezoelectric cell to generate waves 180°
out of phase with the incoming signal.
With sonar beams cancelled out rather
than reflected, the sub becomes invisible
to enemy screens.

According to New Scientist, a British
scientific weekly, Varadan says the same
technology could be used to reduce noise
from car engines (making the cars quieter

Soothing Rock Music

Those who walk between City Hall and
Tokiwa Park in the Japanese city of
Shizouka will be soothed by soft rock
music—that is, by soft music from the
rocks that decorate the path. The artificial
rocks incorporate weatherproof lighting
equipment and speakers, linked by
underground cables to a music system.
Four of the eight rocks play “mineral
music,” made up of sounds produced
when rocks and pebbles are rolled; the
other four play New Age music. The sonic
mix of the two depends on where you
stand, so those who tread the path are
treated to a changing soundscape.

both inside and out), to reduce
reverberation in rooms and auditoriums,
and even to minimize the nuisance of
noisy neighbors. And by manipulating the
return signal the system generates, there
could be additional acoustical effects:

Delayed returns would make the room
sound bigger, shaped-frequency returns
could simulate different wall-covering

materials, and changes in return-signal
phase could also alter the direction of
reflections.

Blinded By Science

Sometimes, the reasons for a product’s
design sound better than the product itself
does. That’s why, back in the days when |
wrote advertising copy, | made it a rule to
write the ad before | heard the product,
lest the reality be too disillusioning. (If the
product really did sound good, however, |
would rewrite the ad to take that into
account.)

There are a number of reasons why
a product can sound scientifically
impeccable but musically peccable as all
get-out. A designer may proceed logically
from flawed premises or draw illogical
conclusions from premises that are
correct. Designers have been known to get
stuck so firmly to one perfectly good idea
that they lose sight of the trade-offs it
entails. This is not good science, but it

often passes for such—at first.

When the science is good but the
products are bad, the engineering is often
at fault. Perhaps the designer got his
numbers wrong or misapplied them.
Perhaps the cost of the pioneering new
technique was so high that the designer
had to penny-pinch in other areas.

In all these cases, the results can be
disasters from the listener’s standpoint.
But as long as the reasoning sounds right,
it’s still a godsend to the ad copywriters.
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A rose is just a rose. And a speaker is just a speaker.
Right? Get a grip.

These are Martin Logan Speakers. Unlike any others.

Gone are the components of a traditional speaker. It
looks like we put nothing behind the grill. That's
our electrostatic driver, incorporating an
incredibly advanced Vapor Deposited Membrane
that you can see right through. With less mass
than the air it's moving. Capable of cleanly
reproducing the exquisite texture of a
Stradavarious violin, yet able to unleash the
awesome power of a Fender® bass.

T

New Aerius

$1,995.00 pr.

Martin Logan invented Curvilinear Electrostatic
Technology. And we packed it all into a line of very
remarkable loudspeaker designs. From the new Aerius
starting at $1,995 a pair to the $60,000 Statement
System.

All this is something you'll have a difficult time
seeing. But you will hear it. Clearly.

MARTIN-LOGAN,LTD.

THE ELECTROSTATIC TECHNOLOGY

913-749-0133
P.O. Box 707 Lawrence, Kansas 66044



THE AuDIO INTERVIEW

A GRAND TRADITION

D. W. FosTLE

Henry Ziegler Steinway is the great-grandson of Heinrich
(Henry) Engelhard Steinway, who founded the house of Stein-
way & Sons in 1853. After completing his education, Henry
Ziegler joined the family business in 1937. From 1955 until
1977 he was its president, and since then has been a consultant
to the firm. Steinway & Sons became a part of CBS in 1972,
which held the firm until 1985, when it was acquired by a
group of Boston investors. Here Steinway discusses his family’s
contributions to the art and science of pianomaking, the na-
ture and evolution of the “Steinway sound,” the artists who
have performed on the family’s instruments, the character of
recorded piano performance, and his views on the future of the

grand piano in an age of electronic instruments. D.W.F.

D. W. Fostle is the author of Steinway Saga,
a history of the firm and the family to be
published by Charles Scribner’s Sons.
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The Steinway
family was
obsessed with the
idea of perfecting
the piano using al
dvailable
technology.

Rachmaninofl '

with one of his
daughters,
(irca 1918.
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Your family has been involved in piano-
making for more than 150 years. Could you
tell us something about the influences your
ancestors have had on music and pianos?
You have to really go into the history of the
house. The family left a small town in
Germany and moved to the U.S. in 1850 be-
cause of the possibilities here. One of the
sons, Charles, had come over a year earlier
and had written to the family about Ameri-
ca. Business conditions in Germany were
very bad, let alone the political conditions,
so the family pulled up stakes and moved to
New York. They worked for other piano-
makers, observed what was going on in the
trade, and adopted good ideas of one kind
or another. Since there were four Steinways,
they could discuss things, think them over,
experiment, and take what was good.

They also introduced certain new ideas
of their own. One of these ideas was the
overstrung grand. They ran the bass strings
over the treble strings and spread them in a
fan shape. This allowed the moving of the
bridge into the center of the soundboard
for more volume and more powerful bass.
They also developed a downward-project-
ing flange, which improved the geometry
and fastening of the strings. These Steinway
innovations were added to the existing idea
of a cast-iron plate. Over the years, there
were many other technical changes. What
the Steinways came up with was a better pi-
ano. It actually sounded better, and they
continued to experiment.

Many authorities say that Steinway & Sons
pioneered the modern piano more than 100
years ago. How were Steinways different
from other pianos?

The family was obsessed with the idea of
perfecting the instrument and using what-
ever technology was available. There was a
period of about 35 years—ending just be-
fore 1889, when Theodore Steinway, the el-
dest of Heinrich’s sons, died—when there
was immense creativity in pianomaking.
Basically the modern piano was developed
during this time.

Courtesy of Henry Steinway Collection



Susanne Suba

Spot Hlustrations by

You'll notice some of our early patents

by Henry Steinway, Jr., who was sort of the
engineer until he died in 1865, are action
patents—improvements on the basic Erard
piano action. Sébastien Erard [1752 to
1831] of France, who was originally from
Alsace, invented the double escapement
action. It was improved by Henry Steinway
in several ways and continued to be devel-
oped by Theodore Steinway into what we
think of as the best way of transmitting the
player’s touch to a hammer being thrown
against the string.

When did that action development reach its
maturity?

I would say it reached its maturity some-
where in the 1880s with the development of
what we call the Tubular Metallic Action
Frame. The whole wooden action sits on a
frame with what was at that time the latest
technology: A seamless brass tube into
which a hard maple dowel was inserted.
The tube was soldered onto a bronze
frame, and then the action parts were
mounted on that. This system stands the
test of time. You can take an 1875 Steinway
with this metallic action frame, mount new
parts on it, and it will work fine.

What was the advantage of having the com-
posite construction of the brass in addition to
the metal?

It was to keep the wood from moving,
Wood always moves; it swells and shrinks
with the season. The brass tube seems to
hold it so that the dimensions stay fairly
close; the whole idea, when | say “best” and
“quality,” is to make the thing stand. A
Steinway piano must be durable; it must
last and last and last. It must also be easy to
fix, easy for the workmen to service for
those who really want to keep the piano up
to standards.

So 120 years ago Theodore Steinway was de-
signing for easy maintenance?

Absolutely. I think that was true through-
out the instrument. You can see it in the
design of the bent rim, which again was an
example of innovative technology. Every-
body could bend wood, but they didn't
know they could bend things the size of a
piano rim. Theodore developed a system to
bend thin, Y-inch-thick strips of wood
around in the shape that is now considered
the standard shape for pianos. Before then,
the pianos had jointed corners in them, like

furniture. This made the whole structure
different. Instead of having a thick bed like
the square pianos had, a 2- or 3-inch bed of
spruce, the new pianos could just use brac-
ing; then the iron plate goes in, and it
makes a “form follows function™ kind of
structure. Theodore developed the design,
and almost everyone builds grand pianos
that way now.

In the front of the piano is a big, solid
keybed. Theodore went to great lengths to
try to keep it from swelling and shrinking,
because the grand action not only has to go

Sold in 1853, these “square” instruments
made up 95% of Steinway's early output

An early Steinway square, showing the
overstringing of the bass and the string fanning.
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The modern grand piano, as shown in a

Steinway calalog of 1888,

in and out to be serviced, but when you hit
the soft pedal, it has to slide enough so that
the hammers hit two strings instead of
three. The soft pedal can get in bad shape if
you don’t have a real solid structure. Theo-
dore worked out a way to do that too.

Looking at the history, it becomes very clear
that Steinway had close relationships with fa-
mous artists—Paderewski, Rubinstein, Hof-
mann, Horowitz, and many others. It’s also
been said that about 90% of all piano con-

Overstrung scale as
used in upright
pianos in 1862

certs today are played on Steinways. What is
the company’s relationship with artists, how
does each benefit, and how has the relation-
ship changed over the years?

Well, it all started, I believe, with the fact
that we called on artists for help in the
design of the piano, and still do in many
ways. If there is some little refinement or
improvement, it’s put in a concert grand
and used in our concert department. We
see whether artists pick it or not and what
comments they make when they try it out.
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More than 130 years ago, William Stein-
way saw that there was tremendous advan-
tage in having the Steinway played on stage
by an artist. So he started to furnish pianos
to artists and to compete with Chickering,
which was then the big name. What actual-
ly happened was that between Chickering’s
efforts and Steinway’s, pianists no longer
had to bring European instruments with
them when they played in America, as they
had done in the 1830s and ’40s.

This became a very important promo-
tion for Steinway and created an acknowl-
edgment in the public mind that Steinway
was equated with “best” when it was played
on the stage. In those days they had a large
“Steinway” painted on the side of the pi-
ano, and the other makers put their names
on the side too. Pianos were furnished to
opera companies, symphonies, halls, ho-
tels, and artists.

I have to mention people not named
Steinway who were important. There was a
man named Charles F. Tretbar who was
hired in 1865 as a confidential assistant to
William. He really had a lot to do with
developing the shape of the concert busi-
ness later on. Steinway & Sons built Stein-
way Hall in 1866, a large concert hall on
14th Street with 2,500 seats. It soon became
a center for music in New York. The Phil-
harmonic performed; there were vocal con-
certs, organ concerts, chamber music per-
formances, all kinds of things.

There were other cultural events also—
readings by Charles Dickens, speeches, and
scientific lectures. The first performance of
music over wire was heard in Steinway
Hall. Somebody played a special instru-
ment in Philadelphia, and you could hear it
in New York. This was in 1877. The instru-
ment was invented by Elisha Gray, who was
Alexander Graham Bell’s big competitor. It
used organ reeds and electromagnets, and
to make it louder they set the instrument
on a Steinway.

Musical life in America was not very
great. To have a few pianists come from
Europe once in a while and play was not
good enough, so Steinway started support-

Courtesy of Henry Steinway Collection



ing artists, mostly European although some
American, sponsoring their tours in the
United States.

There were two “biggies,” as far as Stein-
way sponsorship was concerned. One was
the decision to bring Anton Rubinstein
over here in the season of 1872 to ’73, when
he played something like 218 concerts all
across the country. It wasn’t, of course, just
large cities they played in those days. They
played in places like Deadwood, South Da-
kota, because it was a big mining town with
a big audience. Rubinstein was brought
over with Henri Wieniawski, the violinist,
because the country was not yet ready for
solo recitals. Rubinstein brought good pi-
ano playing to this country. He was one of
the first who played all kinds of reper-
tory—not just works he composed—and
he showed what the piano could do and
how it could sound.

The next big one was Ignace J. Paderew-
ski in 1891. In between there were a lot of
people who have been forgotten, like Meh-
lig, Essipoff, and Joseffy. We don’t have
complete records of this. William Steinway
decided to bring Paderewski over for the
1891 to '92 season, and he was an enor-
mous success. He is the Babe Ruth of piano
players. Suddenly something took fire. He
was handsome. He had a head of blond
hair, and all the ladies were crazy for him.
By then Steinway had a good network of
dealers who knew how to popularize this.
Of course, Paderewski ultimately travelled
in his own railroad car. Steinway would
provide three or four pianos that would be
shipped American Express, leapfrogging
pianos from one city to another. Paderew-
ski was just remarkable.

How do things work now?

Today’s Steinway artist is someone who
chooses to play a Steinway wherever his or
her concerts are. At the beginning of the
season, the manager will give Steinway a list
of the locations where the artist is going to
play. Steinway will inform its dealers. Each
dealer has in his store at least one Steinway
concert grand that belongs to Steinway,
that the dealer will service the artist on this
date. (That means in places like Chicago

and Los Angeles, there are several Steinway
concert pianos.) At other times the dealer
can use the piano for local artists. The artist
or the sponsor, depending on how his
contract with the management reads, is
charged for the transportation to the hall
and back again and for the tuning. That's
the relationship between Steinway and the
artist, and it’s something that we’re very
proud of.

Another important artist was Josef Hof-
mann, who in many ways is the ideal. He
was a pianist’s pianist. Not that he wasn’t
popular, but he didn’t promote himself like
Paderewski did. But Hofmann could play
the piano, in the opinion of several people,
like nobody else could. He brought the
tone out of the piano.

Had you heard him?

Oh, yes. I heard him when he was old and 1
was young, and he was remarkable, no
question about it. There were others,

though People like Rachmaninoft, another
Steinway artist, who was really a composer
but also an extraordinary pianist who had
to support himself by piano playing. That’s
why he did it.

You mean that he couldn’t make enough
money from his compositions?

That’s right, composing couldn’t support
him; he had two daughters. He could
make a lot of money playing piano, so he’d
regularly tour. In fact, he died while he was
on tour in California in 1943.

Peaple always ask, “What was Rachma-
ninof?’s favorite piano?” He didn’t have a
favorite piano. None of these guys did.
They expected Steinway to have pianos that
were ready for them to try. They came to
our famous—or infamous—concert base-
ment where we had 20 or 25 pianos. They
would try them and say, “I like this one and
this ane and this one.” If it was an impor-
tant guy, like Artur Rubinstein or Vladimir
Horowitz, we'd set the piano aside for him
for the season.

When they were younger, they would all
say, 'l can play anvthing, | can adjust,” but
as they get older they want the piano
they re used to. Horowitz is the extreme
case. He insisted on taking his own piano
with him everywhere, including to Russia
on his last tour. We had to take his piano
and send Franz Mohr, our chief technician,
alorg with him and make sure that he felt
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Cross section of a Ste.nway grand.
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We ask artists for help and comments on our designs.
dnd then we add the improvements lo he
concert grand
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happy when he got to Russia. But that’s
more or less an exception.

The journeyman artist (like Leonard
Pennario, whom [ happened to see the
other day), has been playing for 50 years in
concerts all over the world. His manager
gives him the standard arrangement, and
he’s happy with it. But he’s not always hap-
py; sometimes an artist hits a bad piano.
Then it’s up to our people to do something
about it.

Could you tell us a little more about that fa-
mious basement in the second Steinway Hall,
on 57th Street?

Well, Steinway’s concert department as it is
now constituted has around 200 concert
grands that are our property, which in
dollars is a rather large investment. Again, a
Steinway dealer must have at least one
concert grand available, for which he pays
us an annual fee. While they have to main-
tain that piano, they can and should use it
for all kinds of local events. We want our
dealers to be involved with the musical life
of the community. To use an example, here
in New York our concert department ser-
vices about 2,500 events a year. That’s not
all Pennario at Carnegie Hall; that’s anyone
who wants a 9- or 7-foot grand. They can
call and Steinway will furnish it for an
event.

There are 2,500 events a year in New York

alone?

Yes, individual services. The piano goes out
of here, has the legs knocked off and goes
into the truck, is hauled somewhere, and is
set up. The technician goes and tunes it,
and the next day it comes back again.
That’s the basics of concert service.

At the same time, a Steinway piano is
stationed, as it’s called, at each of the major
halls here in New York. And the dealers sta-
tion pianos in some of their major halls
around the country so that the artist does
not have to call Steinway. Here, we suggest
that an artist go to Carnegie and play the
piano. “If you like it, play; if you don't,
come to the basement.” A younger artist
who isn’t making that much can save a lot
of money by using the piano that is already
in the hall where he is playing.

FIGURE K
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Steinway's new repetition action, with patent
tubular metal frame and melal standards.
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I haven’t really come back to the base-
ment. When we moved here to 57th Street
from 14th Street about 1925, the original
conception was to have a concert depart-
ment on the mezzanine. But for some
reason, they decided to do the concert
work out of the basement. And indeed they
have since 1925 or ’26. It’s a really nice-
looking floor. It’s a cellar, all right. There
are shops there for the retail service, and
when we had our own trucking, we had
locker rooms for the truck drivers. The
concert basement itself has the 20 to 25
Steinways constantly ready for selection by
anyone who wishes to come in, any artist,
unless he has an affiliation with another
manufacturer, because that’s just plain
commercially silly.

What are some of the things an artist will
look for in an instrument?

They look for a piano that they feel com-
fortable with and can use. All their fingers
and hands are different; their musculature
is different. I'm told that the way they play
the piano is different. As an example, Ru-
binstein could not and would not play a pi-
ano that Horowitz liked and vice versa, be-
cause the way they played was different.
And they could tell. Rubinstein would sit
down and say, “No, this is a Horowitz pi-
ano. [ don’t like this one.” It has something
to do with the way they produced tone—
how the key is pushed down, how it is
released, and how much effort is needed.
First, the action has to be even. Horowitz
was a bug on having it absolutely even, and
he could tell. I'd seen him 20 years ago
when pianos were prepared for him, and
he’d say, “No, this G is a little slow.” “Oh
no, master, this can’t be so.” “Bring out the
weights.” It was off, just a shade, and he
could feel that.

So he was sensitive to action regulating?
Very sensitive to action regulating. Then,
on the other hand, tone is important.
When you had pianos set aside, there
would be one piano to play with orchestra
and one that was better for solo. Why? Be-
cause you need a little brighter piano to

Courtesy of Henry Steinway Collection



“cut through the orchestra,” as they put it.
But in solo recitals, when the artists are in
total command, they can have a piano to
evoke the tone that they want. Pianists are
really fascinated by that.

I should mention that the concert
grands, although a Steinway is built as
durably as possible, have a normal life of
somewhere around 10 years. The problem
is due mostly to temperature changes. They
have to go in a truck whether it’s hot or
cold. Then the piano goes into the hall. The
halls are pretty good now, but in the old
days, sometimes they were freezing cold.
The heat was turned on two hours before
the concert. The change in temperature is
not good for pianos. They get worn out,
and we then replace them.

This means that an instrument might spend
a decade being trucked around to various
venues in New York City?

Yes. Sometimes they get dropped. We had
some that were ruined at rock concerts. A
couple of times they've shoved the piano
off the stage, and it was broken. Once you
break the plate, it’s just junk.

I'm fascinated with your comments on the
distinction between a piano that Horowitz
would choose and one Rubinstein might
choose. Could a mere mortal actually hear
the difference?

It’s very hard to separate out the touch and
the sound in my mind. They have to find a
piano they’re happy with. I don’t know
whether it's a hearing thing, a touching
thing, or both. It’s got to feel right to the
person. It’s not only the great pianist; most
of our customers are people who play pretty
well, and we hear some mighty good piano
playing around here in Steinway Hall.

It's a mystery, this touch/tone thing. You
produce tone by pushing down the key and
throwing that hammer the last eighth of an
inch against the string. People say it's me-
chanical, but it isn’t, because you can hear
the same piano played by persons A, B, and
C and it will sound different. Each pro-
duces a different kind of tone. Whether
that’s the silences between the notes, which
certainly have an importance, 1 don't
know, but it’s there.

The first public transmission of music by
wire was in I877, from Philedelphia (4)
o Steinway Hall (B).
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William Steinway

When you listen to a recording of a Steinway
and listen to a Steinway in a hall, what
differences do you notice?

The performance on a record is always
note-perfect because they edit. When
you're in a concert hall, there are some-
times mistakes and extraneous noises; an
artist might hit part of the piano. Not really
being a musical expert, when I go to con-
certs, the one thing I listen for is noises, the
pedal squeaks. I remember going to a con-
cert where the bench was squeaking. It
drove me crazy. If that was on a recording,
they’d stop the recording right away and
get a new bench. So the recording is always
perfect, maybe too perfect.

In today’s world, it’s the recording that
sets the standard. Everybody learns music
from records. The critics who write for The
New York Times, the engineers, and people
who are attracted to music, 1 bet most came
from some small town and never heard a
live concert until they were 15. 1 remember
someone from The Times writing about
that. He’d never been to a concert until he
was 15 but had heard all the recordings.
The generations before learned it from live
performances. I'm not good at saying
whether live or recorded piano is better or
how they compare.

But you seem to conclude that there’s an
unnatural perfection to recordings.

I wouldn’t say it’s unnatural. That’s the
thing to do. Glenn Gould, one of the more

fascinating artists in the world, was con-
vinced that the solo concert was doomed.
He may have been right, that recordings
and electronics are the wave of the future.
Earlier we talked about the differences in art-
ists> preferences for pianos. I get the impres-
sion that each instrument has a personality of
is own.

Yes, that’s true. I would say that’s the result
of the handcrafted manufacturing. What
makes it is hard to say. The final regulation
brings out the tone, which they try to make
as even as possible so that this note and
that note at either end of the scale have the
same sort of quality, but some pianos will
be a little softer or harder in tone overall.
More than that, the action of the keys
varies as they are fitted to each other and
inside the frame. There can be slight touch
differences. The touch and tone interrela-
tion is very hard to take apart. You have to
get a piano that satisfies.

Then there’s the whole area of the
soundboard and how it’s installed, whick,
in my opinion, has a lot to do with the big-
ness of tone and the room you’re going to
fill. How the board acts must in some way
help determine the volume and quality of
sound that comes out. Pianos have certain
innate differences, and that’s good. Noth-
ing in pianos is an exact science. You're
dealing with wood, where nothing is abso-
lutely square. We try to build a standard pi-
ano, but everybody must pick out the one
that best suits them. All the hand-fitting
tends to make each one an individual in-
strument.

People talk about the “Steinway sound.”
What do you think that is?

It’s a curious thing. It seems to me that
from the start, Steinway seemed to get a
unique sound. This is mostly a resounding-
ness or bigness, a sound that has a bass that
rings out and a treble that is pure and artic-
ulate. That is the Steinway sound. As op-
posed to many other things in the music
business, it became early on the standard
by which all other pianos were judged, and
it still remains so. One of our earliest
trademarks, in an old Gothic script, was
“Steinway, the standard piano of the
world.”
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Theodore Steinway

If you look at the organ business, there’s
no such thing. There is no ultimate pipe or-
gan. In violins, there are the Stradivarius
aficionados and the people who like Guar-
nerius. How much of Steinway’s reputation
is in the eye and ear of the beholder, and
how much is fact, is a little hard to say. But
I think Steinway does have a certain unique
tone quality.

We’ve been talking about regulation quite a
bit. It’s clear that’s a key determinant in the
way the piano sounds. Could you describe
what’s involved in regulation?

What I'm talking about is what we call
“tone regulating” and the English call
“voicing” or “toning,” which is the final
thing. But the first thing that has to happen
is that a set of keys comes, and an action ar-
rives from the action department. They
have to be fitted to each other and to that
individual piano. That’s the first of the
steps and the first of the quality difference.
When the first guy does his operation,
known as fore-finishing, he’ll do, let’s say, a
total of eight operations. Then the next guy
will go over number five, six, seven, and
eight and carry it on to nine, 10, 11, and 12.
And then the next guy goes a little further.
But they always are refining what’s been
done before. That’s the process of action
regulating.

Part of that is the fitting of the dampers,
which is very important. The dampers are
the gadgets above the strings. The way the
dampers move affects sound and silence.

Courtesy of Henry Steinway Collection



Silence is almost as important as sound in a
piano performance. When the damper
comes down, the tone has to stop, not ring
or make funny noises. Then, when the
piano is completely action-regulated and
it's been tuned three or four times, it goes
to the tone regulator. His job is to then
work principally on the hammers, which,
up to then, are completely raw from the
press. Usually the first thing he does is
“skin it off,” as they call it. The tone
regulator takes a piece of sandpaper glued
to wood and pulls it gently over the tops of
the hammers. He starts at the far side away
from him—the back of the piano—goes up
toward the front, and gets a clean felt
surface. And the shape is important. It
should be pear-shaped. All of this is done
while the fallboard is out, so you have the
keys and action exposed. The regulators
make marks that indicate which notes are
too loud, too soft, too high, too low. The
keys by this time are all supposedly nice
and even and weighted correctly. The regu-
lators have to do this again and again, in
and out, in and out. If the piano is too
bright, they have to take it apart and stick
the felt with needles, which releases the ten-
sion that’s built into the hammer when the
hammer is glued together. That is the es-
sence of the voicing and toning job that
makes the sound nice and even.
Incidentally, that’s why somebody who
plays the piano fairly well should have a
voicing done every fifth or sixth year, de-
pending on how much they play. After a
time, the hammers get little grooves in
them from banging against the strings. You
really should have a good regulator—not a
so-called tuner, but somebody who knows
that branch of the business—come to give
a regulating.
Does a Steinway ever wear out? And besides
regulation, what are some of the other basic
things owners should do to take care of it?
Most of the 500,000 Steinways built are still
around somewhere, unless they were de-
stroyed by fire or something. Like any
mechanical device, a piano does get old,
but it’s true—you can do remarkable
things by the installation of new action
parts and new felts and hammers. My opin-

Heinrich Engelhard Steinway

ion is that a lot has to do with how often
the piano is moved. It’s really strange that a
piano that goes into a home and stays there
for 40 or 50 years may sometimes hardly
need tuning. It’s really adapted to the envi-
ronment it’s in.

You can't generalize about how long a
piano lasts. It does have tremendous stay-
ing power, but, after all, it’s a mechanical
thing. Over 100 years old, you're taking a
chance. You're getting into a museum
piece. That's fine if you want to restore an
1870 Steinway. There’s one in the Smithso-
nian from 1870 that they have restored.
It’s used in performances to show what an
1870 Steinway supposedly sounded like.

For maintaining a piano, it’s good to
tune it. The answer to how often it should
be tuned is the question “How good is your
ear?” Some people don’t mind if a piano
sinks down in pitch if it does it evenly.
Who can tell A-440 from A-338? If you
can’t, you don’t need a tune.

Steinway officially recommends tuning
at least twice a year. When the heat goes on,

give it a tuning; in the spring when the heat
goes off, give it a tuning. But it really
depends on people with very acute ears
who play well. I don’t mean artists, I mean
customers. Some will have it tuned every
four to six weeks because it annoys them
when it’s not at the right pitch.

But no damage is being done if the instru-
ment is allowed to go flat?

No, in a way it’s almost good for it because
no one has tightened up the pins or fooled
arouna with it. As for other recommenda-
tions, depending on what people like, you
can wipe off the finish. You don’t need any
elaborate polishes. You should do what you
want to; if you want to put Grandpa's
picture on it, go ahead. So it gets scratched,
what the hell. It’s your piano.

We recommend owners place it in a
room away from the air conditioner or
heater, but in modern houses the circula-
tion is usually so good you don’t have to
worry about it.

There are people who will say that the old
Steinways are better than the new ones. Some
believe they’re easier to play or the tone is
better. Are there real differences?

Of course, there must be differences. Over
the years we have made certain improve-
ments and changes in materials. But I think
there is a large emotional content in this. |
started in the business over 50 years ago.
Then, the “vintage” period for fine old
Steinways was from around 1908 and 1909.
As [ got older, the period mysteriously
moved up. It seems to be just like with the
hot cars now; they’re the cars the 40-year-
olds remember as kids. It’s the same with
the pianos. The vintage period seems to
move up to 40 years. | think this makes
sense because people get fond of pianos.
They're a part of the family.

i.!:

Provided a concer! grand piano doesn' get
shoved off a stage, it should have a normal life span
of about 10 vears.
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A young
Vladimir Horowitz.

Today, recordings
sel the standard:
eatlier generations
usually learned
(helr music
from live
performances.

=

The voicing, or
“lone regulating,” of
a grand. from a 1948

Steinway & Sons
(dlalog illustrated by
Susanne Suba.
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So you take the view that it's a changing
fashion?

Yes, I think it's an emotional attachment to
old pianos. When we used to do repair
work, sometimes we’d get an old piano in
with those ugly legs and we’d say, “Don’t
you want to modernize it a little?” They'd
say, “Don’t touch it. We want Grandma’s
piano just the way we remember it.” There
is an emotional content in piano owning.
It's an important purchase for any family.

Another factor is that there is a large
used-piano business—an enormous one.
There probably isn’t a piano store in the
United States that doesn’t have a used
Steinway. The way to sell that old piano is
to say, ‘“This is from the vintage period.”
The vintage period happens to be the age of
the piano the salesman is trying to sell. It's
part of the mystique that people like, that
it's better if it’s old.

You mentioned Horowitz as having an influ-
ence on the fashion in piano tone. Could we
talk a little more about that?

Horowitz came out of Russia in 1925 and
played in Berlin first, I think. Berlin was a
lot more important musically then than it’s
been lately. It was, at that time, a music
capital. He was a sensation because of his
enormous digital skill and his brilliant
tone.

This brought in what was then a new
style of playing, and many of the younger
people tried to emulate that. Now, from
what | hear, it's going back again, and
many of the younger pianists are seéking
tone production again rather than bril-
liance.

Someone mentioned to ine, as a passing
recollection, that just a year or two before
Horowitz’s death, he himself was backing
away from that brilliant, high-treble-energy
tone. Do you know if that's true?

No, our regulator used to go up there all
the time and do exactly what Horowitz
wanted. | don’t know if his tone was chang-
ing. I don't really see how it could. He was
getting deep into his 80s and had this
ability with his fingers all those years. |
think his fingers were so strong that when
he let the keys up and got beyond that little

Courtesy of Henry Steinway Collection
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point where the hammer kicks back in
again, he could give a full blow when the
key was only halfway down. Not many
could do that. He had a very quick up.
Other people come up slower and bang it
down again.

Horowitz altered the fashion in piano tone?
That’s the impression | get, but he wasn’t
the only one. Rudolf Serkin burst on the
scene about the same time as Rubinstein.
Rubinstein really didn’t make a success in
the United States until the middle *30s.
He’d been here several times before, then
he came back under the management of Sol
Hurok, who is now no longer with us.
Hurok was an old-time manager who really
knew how to build careers. He told Rubin-
stein he had to play a Steinway and record
with RCA Victor, which was a big thing at
that time. Of course, they made this great
success.

Serkin had his own way of playing that
was more like the old times, except that it
was more musically deep, and some of his
tone was terrible. He used to grunt and
groan, and sometimes you could hear this.
He had fat fingers, and he would play in a
way I can’t describe. Horowitz, Rubinstein,
and Serkin were all different. The younger
people wanted to emulate them, and so we
had more demand for brighter and brighter
pianos.

So the contemporary sound of the Steinway
dates from Horowitz and that period?

Yes, pretty much. They'd say, “Can’t you
make it brighter?” and we'd make it
brighter.

There's no question that electronic technology
has invaded the world of the piano. There are
computer-operated acoustic pianos, the Ya-
maha Disklavier, the Bésendorfer SE. There

are fully electronic instruments for the home,
much smaller than the standard piano and
cheaper and maintenance-free, more or less.
These nearly have demolished the market for
inexpensive traditional instruments. Stein-
way, though, seems to be above this electronic
invasion. What do you see as the future of the
traditional piano in general and Steinway in
particular?

That’s a very interesting thing. I've watched
the electronics grow from nothing. The
first ones appeared way back in the early
1930s. Thev experimented by putting a
little pickup under the piano strings and
amplifying them.

The first experiments were done by Sie-
mens in Germany, both with Bechstein and
Steinway. I've seen an electrical Bechstein
in the Berlin Music Museum. That was the
first one. In the late 1930s, Story & Clark
made an upright piano without a sound-
board and with a pickup behind the strings
called Storytone, together with RCA.

1993
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Do you know if that would have been a
magnetic pickup?

Must have been. A little square gadget of
some kind. Everyone in the business
laughed at this. Then the war came and
nothing happened. After the war, the seri-
ous stuff started to happen. We now have
to acknowledge that the electronic sourcing
of music is here to stay, and there’s no
question that it is the wave of the future.
However, it would seem to me that there
will always be a place for the acoustic piano
among the aficionados who like to play
music on it. Those people won't be satisfied
with the electronic piano, although it cer-
tainly has advantages. The most obvious
for New York City is that you can use ear-
phones and not bother neighbors. And
they're reasonably maintenance-free; they
don’t need tuning or servicing. But for
Steinway, I feel, and I guess the new owners
do, if they stick to their knitting and make a
good piano, there will be a market. A



MECHANICS
HALL

Long laboring in the shadow of the
famed Boston Symphony Hall, Mechanics
Hall, in nearby Worcester, Massachusetts,
quietly continues to provide musicians and
recording engineers a sonic preeminence
that stretches over 135 years. Once an ante-
bellum showcase whose stage was shared
not only by the symphonies and ensembles
of its age, but also by such notables as
Charles Dickens and Mark Twain, and
whose walls echoed early antislavery rhet-

Reminiscent of the

great concert halls

»
of Europe, Mechanics - I
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Hall was restored in
the mid-1970s to

its original antebellum

oric, Mechanics Hall is sought out in the
1990s as a venue for making high-tech
digital recordings.

In the past few years since its “rediscov-
ery,” Mechanics Hall has been the site of
several top CD recordings on such labels as
Sony Classical and Telarc. They, in turn,
have been able to lure the talents of Yo-Yo
Ma, Emanuel Ax, and John O’Conor, part-
ly because of the quality of the hall’s sound.
Indeed, Yo-Yo Ma has called it “the ideal
concert hall,” and pianist Anton Kuerti
wrote in the guest book, “Just as the hall is
so beautiful, one fears to wound it with a
single wrong note.”

Architectural historians have not been
faint with their praise of Mechanics Hall,
terming this jewel in the heart of a post-
industrial New England city one of the
finest remaining examples of pre-Civil War

e

concert halls. Built during the opening
shots of the Industrial Revolution, Me-
chanics Hall was meant to house the activi-
ties of the Worcester County Mechanics
Association and to function as a living
showcase for their talents as artisans. That
was no mean feat, for these “mechanics”
were promoting themselves in a recession
ary climate of their own—Industrial Revo-
lution notwithstanding. Through sheer de-
termination and some local sponsorship,

splendor. Today,

Mechanics Hall is

| | known as much for

its audio qualities
as for its historic

significance.

the hall was finished, but there was not
enough money for an organ, a necessity of
the day. That came seven years later, and
today the organ is historically important in
its own right.

Restored to its original elegance in the
mid-1970s, it is now easy to see why Me-
chanics Hall evolved into a focal point for
the greater Worcester community. The list
of notables to grace its stage reads like a
cultural and political Who’s Who of the
19th and 20th centuries: Thoreau, Teddy
Roosevelt, Caruso, Dvotdk, and lately, pop
musicians such as Judy Collins, who signed
the guest book and added, “This is truly
one of the best halls in the world. I always
love performing here.”

Left to decay in the rush of the mid-20th
century, Mechanics Hall nonetheless re-
tained its quality of sound, despite being
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relegated to such unhappy uses as a market
and even a roller-derby rink. Amid neglect
and tasteless attempts to “modernize” the
hall, eccasional social, musical, and cultur-
al events were staged. Despite the recon-
structions and industrial paint schemes,
however, the hall rang true.

Local pressure and the 1970s’ push for
historic preservation helped spare the
building from the wrecker’s ball and the
worst of all American architectural fates—
the indignity of giving way to a parking lot.
Restoration of Mechanics Hall began about
the time of the nation’s Bicentennial cele-
bration and presaged a renaissance in this
working-class city some 50 miles west of
Boston. The restoration now includes a
cast-iron facade, exposure of true Early
American graffiti dating to 1869, a wooden
ticket kiosk, and the refurbishing of “the
Waorcester organ.” (The organ is a 52-stop

instrument built in 1864 by the Hook
\\‘“.'!.’

-
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Nearly camouflaged by
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the city itself, Mechanics Hall
(with its new rear entrance)
has become a symbol of
the renaissance of the industrial
city of Worcester, Massachusetts,

some 50 miles west of Boston.
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Brothers of Boston and remains steeped in
Worcester’s cultural competition with that
“other city” to the east. Today, it is the old-
est unaltered four-keyboard organ in the
Western Hemisphere.)

The Modern Era

‘As one steps off the concrete and asphalt
of 1990 Worcester and into the hall, there is
an immediate psychic shift back in time,
perhaps to a fine European concert hall. A

C_\" '4\

The hall’s size, "

volume, and
sfoebox sﬁape

L\

grand staircase sweeps to the Great Hall,
embellished with an authentically restored
coffered ceiling, original fresco paintings,
Corinthian pilasters, and a balustraded bal-
cony. And all this was effected by a self-
taught local architect who borrowed heavi-
ly from local meeting halls and churches as
well as from European performance halls.
What modern-day artists and recording
engineers have discovered at Mechanics
Hall is the very sound quality architect
Elbridge Boyden created in Worcester so
long ago. Whether it was intentional on his
part or not, we will likely never know.
Having trained as a meetinghouse build-
er, Boyden was a product of the early 19th-
century apprenticeship system. There are
obvious design similarities between Me-
chanics Hall and several great European
halls, and some have suggested that Boyden

copied the design of the then-celebrated
Miller’s Assembly Hall in New York City.
Be that as it may, within the environs of
Worcester, there are numerous meeting-
houses, some built as churches, that bear
the stamp of Boyden'’s skills. Thus, histori-
ans are convinced that Boyden did draw
heavily on meetinghouse design, however
much he was influenced by European de-
sign. In early New England, meetinghouses
were places where citizens met and voted;

this required that orators be heard at the
back of the hall. In the final analysis, Boy-

den kept faith with the promise that every
word spoken, every song sung, and every
note played would be heard and reverber-
ate throughout the hall. Many speakers and
musicians today note how well Boyden
practiced a science that didn’t even have a
name when Mechanics Hall was designed
some 140 years ago.

Says the hall's technical director, Joseph
Chilorio, “What recording engineers are
looking for primarily in such a venue is the
so-called sound of the hall and the appro-
priateness of the hall for the kind of music
they are going to record.

“The sound of the hall is its reverbera-
tion time. And that reverberation time has
to be appropriate to the kind of music be-
ing performed.” Chilorio gives an example:
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An organ recording in a room too small
doesn’t have enough reverberation time,
and the sound will just not be correct. It
will sound dry and will be criticized for not
having a fullness of tone. “Engineers know
what they want,” he says. “That special
sound. They know that Mechanics Hall
makes a certain sound. Part of that is the
reverberation, part is the way the sound
decays, and part is the frequency content of
the reverberation.”

are the main
reasons for its

acoustic quality.

At Mechanics Hall, low frequencies re-
verberate a bit longer than the high fre-
quencies. This tends to give the hall
“warmth,” Chilorio says, yet the high fre-
quencies reverberate long enough to give
the hall enough brilliance so the music
doesn’t sound dead. Upon walking into the
hall and speaking in low conversational
tones, one can immediately feel the rever-
beration he’s been talking about. Chilorio
halts his presentation and claps his hands.
“Note the crisp decay,” he says. “That
comes as much from the materials used in
construction as the ‘shoebox’ design.

“In the days of 1857, you could use
wood, brick, and plaster as primary build-
ing materials,” says Chilorio, and those
halls that used wood and plaster “seem to
have the best reverberation characteristics.
Plaster, especially plaster on brick, gives a




brilliant reverberation and high-frequency
sustain. It is a very hard surface which re-
flects sound in many different directions.
The plaster is not smooth and is full of ar-
chitectural ornamentation. So, when sound
hits it, the sound scatters in many direc-
tions, giving it diffuse characteristics and
allowing the sound to decay uniformly.”

In a quiet, empty Mechanics Hall, sound
decay is just over 2 seconds. “On a particu-
larly humid day with everything possible
removed from the hall, and if the hall’s
historic organ were to be recorded,” Chilo-
rio said that he expects decay time of 22 to
as much as 3 seconds. “One thing engineers
have to consider is the time of year they are
recording.” Since reverb time varies with
the season and with humidity, and if you
want to record on CD, you have to record
all tracks at the same time of the year. He
noted Telarc began recording Cleveland
String Quartet tracks last May and will
come back this May to do the remainder—
it just wouldn’t sound the same if they
came back in February.

Scientific Soundings

About the time of its refurbishment,
acoustical studies of the hall were per-
formed. Consultants were, once they got
past their excitement over this “‘find,” lav-
ish in their praise of Mechanics Hall. Wil-
liam Cavanaugh, senior partner in Cavan-
augh Tocci Associates, studied the sound
quality of the hall and investigated ways to
restore and upgrade the facility to late
20th-century standards without sacrificing
the “‘quality of sound” to such urban prob-
lems as traffic or to the building’s mechani-
cal structure.

Hailing the hall for its “classic propor-
tions” and lack of echo from Day 1, Cavan-
augh concluded that the intimate size (only
1,500 seats), volume, distance from stage to
listeners, and its shoebox shape were the
predominant factors in the hall’s acoustic
quality. The fact that the hall is on the third
floor of the structure (saving more lucra-
tive rental space below for offices and
shops) further added to sound quality by
isolating the Great Hall from ambient
sound, which is critical for sensitive digital

MECHANICS
HALL

‘Recent C'Ds
Recorded at Mechanics Hall

Rachmaninoff and Prokofiev:
Cello Sonatas
Yo-Yo Ma and Emanuel Ax
Sony Classical SK 46486
June 25 to 27, 1990

Mozart:

String Quartets, No. 14 (K. 387)
and No. 15 (K. 421)
Cleveland Quartet

January 10 and January 15 to 17, 1991

Handel:
Concerti Grossi, Op. 6, Nos. | to 6
Boston Baroque;
Martin Pearlman, Director
Telarc CD-80253
January 5 to 7, 1992
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recording technologies. Both engineers and
artists like the hall for that reason—they
can use it during the day, unlike some sec-
tions of New York City where sessions
must take place in the wee hours of the
morning.

Intimacy, for 30 years since the “Music
Acoustics and Architecture” study by Leo
Beranek, has been considered the foremost
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attribute for sound quality. Cavanaugh’s
study rated Mechanics Hall high for inti-
macy, an element not lost on today’s tech-
nically minded recording engineer. Liveli-
ness and warmth, second and third in
Beranek’s ““Subjective Attributes in Music
Acouszics,” remained intact during and af-
ter rerovation. No sound-absorbing mate-
rials were added, and such subtleties as up-
holstery material were specified to ensure
uniform reverberation and faithfulness to
the original construction. Cavanaugh mea-
sures a mid-frequency reverberation time
(average of values at 500 and 1,000 Hz) of
1.6 seconds when the hall is fully occupied.

With all of this good old-fashioned
sourd around, what more would an histor-
ic hall like this need to offer? Early in the
hall’s renaissance, Chilorio recognized the
world-class value of Mechanics Hall and
invested his time, skills, and his own mon-
ey in a cooperative venture to ensure that a
studio as state of the art as any in America
would be available for recording. Record-
ing companies bring their own basic equip-
ment, and Chilorio supplies speakers,
amps, video monitors, and a two-way com-
munications system between the hall and
the studio. The facility was good enough to
earn the local National Public Radio sta-
tion, WICN, two prestigious Lucien Wul-
sin Pertormance Today Music Awards for
recordings engineered and produced by
Chilorio. The local production was later
nat:onally syndicated.

With as much history and sound as there
is about Mechanics Hall, there is also a
19th-century beauty that can’t be captured
on audio tape, though it was captured on

videotape
by Broadway stars Michael Crawford and

a music video of “Only You”

Frances Ruffele. The one continuous ses-
sion, from 5:00 a.m. one day to 9:00 p.m.
the next, was certainly the longest in Chi-
lorio’s career.

But to him, that was an historic footnote.
Audio is the thing. Mechanics Hall has be-
come part of the music mix, a sounding
board with “that special sound.” Listed on
the National Register of Historic Places,
Mechanics Hall is a “Preservation Hall” of
another kind. A
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MARK LEVINSON
REFERENCE DIGITAL
PROCESSOR NO. 30

The No. 30 is in two pieces. The main
unit has the digital circuitry and controls in
the center, cradled between towers that
each hold one channel’s D/A and analog
circuitry. The other unit contains separate
power supplies for the main unit’s digital

center section and its two analog towers,
each connected by a separate cable. My
only complaint about the ergonomics is
that the No. 30 is big and takes up a lot of
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oth the transistor and CD, despite
offering many technical advan-
tages, often sounded worse at first

30 combines a wide range of advances in  space—though no more so than some
preamps with separate power supplies.

The No. 30 also has as many inputs and

D/A converter technology and sound qual
ity. It is superbly built, beautifully finished,

than the technologies preceding
them. In each case, subjective crit-
ics overreacted by condemning the

new technology. Technical critics overre-
acted by claiming that the new technology’s
measured performance was superior and
that the subjective critics had to be wrong.
The resulting dialectic led to improvements
that proved both sides right.

In the case of CD, this process has led to
the discovery of digital distortions, the de-
sign of D/A converters which provide ma-
jor advances in both sound and technology,
and a steadily improving level of perfor
mance which has gradually allowed the
Compact Disc to live up to its inherent
promise.

The Mark Levinson Reference Digital
Processor No. 30 is clearly intended to
embody this new state of the art. The No.

and has some very unusual features.

outputs as many preamps. There are eight

SPECS

Frequency Response: 10 Hz to 20
kHz, +0, -0.2 dB.

THD: 0.003% at 1 kHz and 0 dB, A-
weighted.

Dynamic Range: 98 dB.

S/N: 105 dB.

Channel Separation: Greater than
110 dB.

SMPTE-IM Distortion: Less than
0.005%.
Digital-to-Analog Conversion: Two
custom 20-bit D/A converters.
Digital Filter: Eight-times oversam-
pling.

Analog Filter: Bessel-tuned, linear
phase to 40 kHz.

Low-Level Linearity: To —70 dB, de-
viation unmeasurable; below —90

dB, approximately +1.7 dB (un-
dithered, referenced to 0 dB at |
kHz).

Output Impedance: Less than 6
ohms.

Dimensions: Processor, 19% in. W
X 7% in. H X 15%s in. D (49.2
cm X 18.4 cm X 39.2 cm); pow-
er supply, 15% in. W X 5% in. H
X 14%in. D (399 cm X 133 cm
X 37.8 cm).

Weight: Processor, 34 Ibs. (15.4 kg),
power supply, 25 lbs. (11.4 kg).

Price: $13,950.

Company Address: Madrigal Audio
Laboratories, P.O. Box 781, Mid-
dletown, Conn. 06457.

For literature, circle No. 90
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The new B&W DM-600 and DM-
610 monitors have received the
highest accolades and rave
reviews from the demanding
British audio press.
Their sound is unmistakably
B&W. Your B&W dealer can show
you the reviews. Better yet, listen
and you'll see.

ervice Card —




digital inputs—five balanced female XLR
connectors, one ST (AT&T) optical con-
nector, and two EIA] Toslink optical con-
nectors—enough for most professionals.
The Levinson Reference Digital Processor
No. 30 also has three digital outputs, two
male XLRs for listening and recording plus
one EIA] optical output. The analog out-
puts include two balanced XLR male con-
nectors and one unbalanced RCA jack per

AMPLITUDE (a8) ¥S FREQUENMCY (Mz] MAM LEVINGOM WO 30

“DAT,” “VCR,” or “AUX" to match your
system’s setup.

The input switching is highly sophisti-
cated, using a crosspoint switch on the DSP
board, the uppermost of the three boards
in the main unit’s center section. The digi-
tal input module, on the same board, has
individual active termination, retriggering,
and balanced driver circuitry for each in-
put. This was done to avoid possible degra-

dation of input signals, especially
from unbalanced outputs. To pre-
vent transient noise when switch-

w? 405
= ing between inputs, the first input
56’1 0 117 1T T 'ng puis, . p
22 -05 is gently muted, and the signal
- 10 100 Ik 10k 30k only returns when the No. 30 has
FREQUENCY — Hz locked onto the new signal.
A The No. 30 has clearly been de-
signed for updating. The circuit
B boards are modular for effective
© FREQUENCY RESPONSE. MARK LEVINSON WO 30 USING AUDID PRECISION DSP |WPUTS upgrades through board_swap
wS .05 T 1T m = , , ,
E.L . | ping, and key solid-state devices
QE e (including the EPROM that holds
- 10 100 Ik 10k 30k the No. 30’s software routines) can

FREQUENCY — Hz
Fig. 1—Frequency
response, both channels,
using signals from
CD player {A) and from
test generator (B).

channel. Two “Communication Ports”
(“Master” and “Slave) hint at system ex-
tensions to come. All of the electrical con-
nectors are gold-plated.

Besides input switching, the front panel
has buttons for “Standby” (the unit is
never turned completely off), “Digital Re-
cord Select” (which allows you to record
any digital input while listening to another,
effectively providing a digital tape moni-
tor), polarity inversion, and display dim-
ming. Indicator LEDs show status, blinking
when the unit is in standby mode and
glowing when the No. 30 detects copy- pro-
tection codes in the digital bitstream and
when the digital input signal conforms to
the AES/EBU standard. A large dot-matrix
display offers a choice of four intensity lev-
els; it also shows when signals are muted,
locked, or absent and identifies the selected
input and its sampling frequency. Internal
switches allow you to rename any of the
eight inputs as “CD,” “LD,” “DBS,”

be easily replaced.

Madrigal Audio Laboratories,
which makes Levinson compo-
nents, believes that purity and reg-
ulation of the power supply are
critical to superior digital perfor-
mance, and has put at least as
much emphasis on the design of
the power supply as on the digital

and analog signal circuitry. A switching
power supply is used for the digital section,
providing the high power, freedom from
variations in input power, isolation, and
thermal stability that digital circuits re-
quire. The output of this supply is filtered
and also has seven separate regulators to
reduce noise on the d.c. line. The left and
right analog power supplies begin with a.c.
filtering and are said to be improvements
of the designs in the latest Mark Levinson
preamps. These power supplies also have
an extremely low rejection ratio, which is
rated at —80 dB in the power supply and
another —40 dB in the main unit.
Madrigal contends that the data jitter
caused at the digital interface receiver
(DIR) that locks onto the incoming digital
signal is more important in limiting sound
quality than the problems dealt with by
digital filtering. The company claims that
most existing [D/A converters have too
much jitter to let the rest of the system
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resolve at 16 bits, much less the higher bit
resolutions used by some DD/A converters.
Some DIRs, for example, are accurate to
approximately 200 nS; the No. 30 has a
rated accuracy of better than 100 pS.

The Levinson version of the DIR, called
a Digital Audio Interface Receiver (DAIR),
uses three separate narrow-aperture phase-
locked loops (PLLs), each optimized for a
single sample frequency (32, 44.1, or 48
kHz), instead of a single wide-aperture PLL
that can cover all three sampling rates. The
DAIR’s jitter is said to be more than low
enough for the No. 30’s 20-bit resolution at
eight-times oversampling.

Madrigal believes that the theoretical ad-
vantages of using general-purpose DSP
chip sets with proprietary algorithms and
high sampling rates are offset by the result-
ing requirement for much more critical
jitter specifications. They also feel that ex-
isting transports and circuitry cannot use
more than eight-times oversampling with-
out a loss of sound quality because of jitter-
related distortion and that, in any case,
there is no practical advantage to oversam-
pling rates higher than eight-times.

According to Madrigal, application-spe-
cific ICs (ASICs) are more desirable than
general-purpose DSP computers because
integrating the software into the silicon lets
the ASICs run faster. Thus, from their
point of view, only if the desired algorithms
aren’t available in an ASIC is a general-
purpose chip set needed. An added benefit
is that the best custom silicon devices have

THE NO. 30 MEASURED
BETTER, IN NEARLY ALL
THE MAIN PARAMETERS,

THAN ANY D/A UNIT
SO FAR TESTED.

more accurate digital filters than have yet
been implemented with general-purpose
DSP circuits. After testing a number of de-
vices and algorithms, the company found
an application-specific DSP chip from Nip-
pon Precision Circuits that met their re-
quirements.

Each channel module of the No. 30
holds two linear 20-bit D/A converters, one
for each polarity of the balanced digital sig-
nal. The positive and negative digital audio
signals are processed separately, maintain-



THE POWER
AND THE GLORY!

w AT EC T A
higt-end speaker in the digital age?

1 ‘s not easy. Today’s finest speakers
must be able to reproduce not just the
subtle detail of music but also its size
be it a grand symphony, intimate jazz
or frogressive rock. Even few expensive
speakers are up to the task

But, with the STUDIO MONITOR,
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capured high-end speaker performance
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Designing this fine an audiophile
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INTRODUCING

A new digital

future. Take a good

look at the letters DCC. Because if

you love music, they'll soon be as

common as the letters CD. Created by

Philips — the inventor of Compact Disc

- the Digital Compact Cassette gives

you crystal clear CD quality, along with

all the advantages of a cassette.

You're the recording artist.

Even better than playing music with

CD clarity, DCC records with the

same digital sound quality. That means

you can make a digital copy of your

favorite CD. There's no loss of sound.

Zero hiss.  After all, it's fully digital.

YOUR MUSIC WILL N

Music on command. W.ith

DCC, you can directly access your

favorite tracks. All you have to do s

enter the track number, and the player

automatically locates and plays it

for you. But Philips DCC also has

features even a CD player can't match.

See what you hear. Beyond

track numbers and elapsed track time,

prerecorded DCCs show the song

title, album title and the artist's

name. Searching for your favorite

selection has never been easier,

Built to survive. Just look at
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PHILIPS

the cassette and you can see

the future in it. It's beautifully sleek,

with the entire top side devoted

to album art. All of the openings are

concealed under a metal shder to

keep it free of dirt and dust. Best

of all. both the cassette and

its case are built to survive.

Your favorite artists are

here. Already there are Iiterally

hundreds of titles available on DCC.

From all your favorite artists, in every

style, f-om metal, pop. rap and jazz to

country, oldies, classical and swing

DCC

And there are more coming every day.
Don't throw it all away.
Because you weren't born yesterday,
you probably have hundreds of
conventional cassettes — the ones
we invented over twenty years ago —
so Philips designed the DCC900 to
play them as well. Imagine —
a system that doesn't expect
you to simply dismiss the past.
Get in touch with the future.
Call 1-800-982-3737 for the
Philips Dealer near you, because

the DCC900 s here, now.

Another First From Philips

P PHILIPS
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ing differential operation in the digital do-
main and providing differential analog sig-
nals to the: analog output buffers. This
eliminates the need for inversion circuits in
the analog domain.

The final analog filter in the No. 30 uses
a Bessel-tuned active filter in the output
stage for maximum phase linearity. Instead
of the voltage op-amps used in the feed-
back loops of most such circuits, Madrigal
uses new and faster current op-amps that
are said not to be affected by musical

THO « WOISE (M VS FREQUENCT [zl 4T 0 6B LEVEL M-L %0 30

over the design in any of its preamps and
amplifiers, partly due to the use of Teflon
boards {whose dielectric constant is low
and doesn’t change with frequency) for the
analog circuits.

The instruction manual is well written,
fun to read, and easy to follow—a com-
ment that rarely applies to high-end litera-
ture. But despite its sophistication, 1 was
able to hook up the No. 30 before I read the
manual; both connections and operation
are straightforward and intuitive,

My subjective impressions of
the No. 30’s sound are in the usual

ool fi EEiill place, at the end of this review. But
‘T to see how this technology mea-
Z 5001 G il AR sures on‘ the. test.bench, as well as
o - _’,'F;;h‘n stnenaron ELETHE for a brief listening report, | turn
- T you over to Len Feldman.
0.0001 Anthony H. Cordesman
20 100 Ik 10k 20k
FREQUENCY — Hz Measurements
Fig. 2—THD + N vs. While 1 will also have a few
freqtfency, bolh channels, words to say about the superb
Ireel::l.ve LU C G L sound quality of this incredible
processor, my main task is to dis-
cuss its electrical performance. 1
g st e e e vt did not see Mr. Cordesman’s eval-
; -95 uation before writing this, but I
t -i00 must state, unequivocally, that the
T © No. 30 performed better, in nearly
. SIGNAL LEVEL = dB all important parameters, than any
Fig. 3—THD + N vs. signal ..
amplitude, both channels. D/A converter or digital processor
I have yet evaluated—and that the
measurements were consistent
- with what I heard in my abbreviat-
! ed listening tests.
E -120 T~ As I've done with other stand-
; o "»?"‘”‘"‘ng Sumiis alone D/A converters, | measured
c A | the No. 30 with digital signals from
E 30 100 Ik IOk 20k both a CD transport and my Audio

FREQUENCY — Hz
Fig. 4—Spectrum analysis
of residual noise when
playing “no-signal” track
of test CD; both channels
shown,

dynamics. Their output buffer has discrete
components, with a d.c. servo—rather than
coupling capacitors—to improve harmonic
accuracy.

The No. 30 has two separate signal paths
to enhance channel separation. Madrigal
claims that the analog circuitry in each
tower of the No. 30 represents an advance

Precision test equipment. The AP
equipment generates 24-bit data
words, then sets the dither levels
and assumes that the device under
test will simply truncate at the set
level.

Figure 1A confirms that the fre-
quency response of the processor, when fed
from the digital output of a CD player, is
flat within the -0.2 dB claimed by Madri-
gal, from 10 Hz to 20 kHz. Results are
substantially the same for signals generated
by the AP equipment (Fig. 1B).

The first difference to show up between
CD player-fed signals and signals generated
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by the Audio Precision test gear occurred
when I measured THD + N versus frequen-
cy (Fig. 2). While the results shown for
signals fed from a CD player’s digital out-
put are the best I have ever obtained (ap-
proximately 0.0015% at mid-frequencies),
results for the signals generated by the AP
test equipment are even better, an incredi-
bly low 0.0008% or so at mid-frequencies.
In fact, my usual scale had to be expanded
downward to “capture” this plot. Notice,
too, that even at the treble extreme of
either sweep, the increase usually seen in
THD + N is present but minimal, never ris-
ing above 0.0025%.

Figure 3 shows how THD + N varies
with signal amplitude. For practical rea-
sons, this test was conducted using only the
digital output from the reference CD play-
er, with signals that ranged in amplitude
from 0 dB {maximum recorded level) to
-90 dB. Even at maximum recorded level,
the reading is only about —97.5 dB, corre-
sponding to an equivalent THD + N of
0.00133%. At levels below -20 dB, the

THIS IS THE FIRST
D/A CONVERTER THAT HAD

NO TRACE OF A.C. HUM
OR HARMONICS.

readings (referred to maximum recorded
level) are even lower, —98.5 dB or better.

To isolate the actual THD from the
residual noise of the system, I used the FFT
spectrum-analysis capabilities of the Audio
Precision DSP circuitry while the CD play-
er fed the No. 30 a 1-kHz steady-state tone.
By “capturing” the results 16 times, the
noise peaks were effectively averaged out,
and only two significant actual harmonics
of the 1-kHz tone were discernible, at 3 and
5 kHz. Their dB values, when calculated as
a percentage of THD, worked out to only
0.00107%.

Channel separation exceeded the pub-
lished specification by far and was greater
than I have measured for any previous CD
player or D/A converter. Separation was
nearly 137 dB at 1 kHz and was still greater
than 124 dB at 16 kHz. What’s more, it was
virtually identical for both channels.

Signal-to-noise ratio was the same
whether I used the “no-signal’ track from
my CD-1 test disc or a “no-signal” digital
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output from the Audio Precision gear. In
both cases, S/N was 117.8 dB for the left
channel and 117.9 dB for the right channel.
While these results are remarkable, the real
surprise came when [ ran a spectrum analy-
sis of the residual noise (Fig. 4) and found
absolutely no noise peaks at 60, 120, or 180
Hz from the 60-Hz line frequency. This is
the only D/A converter | have ever tested
that showed no measurable hum-related
components. Of course, part of this “mir-
acle” arises from the fact that the Mark
Levinson No. 30’s power supply is a sepa-
rate component, connected to the proces-
sor via cables; no a.c. voltages ever reach
the processor itself.

Figure 5 shows deviation from linearity,
using undithered signals from 0 to -90 dB
and dithered signals from -70 to —100 dB.
The slight deviation of less than 1 dB for an
undithered signal at =90 dB is better than
claimed by the manufacturer and about as
good as I have seen with any CD player or
D/A converter. Bear in mind that the D/A
converters used in this processor are not
the increasingly popular one-bit variety
that boast near-perfect linearity at the ex-
pense of some added noise (when improp-
er noise-shaping is employed, as it some-
times is). Here we are dealing with 20-bit
converters, which means that the convert-
ers used in the Mark Levinson No. 30
either have near-perfect low-level linearity
or have been carefully calibrated externally
during production.

In any case, when [ used dithered signals
in the range from -70 dB to -100 dB to

| ATTRIBUTE THE OPEN,
AIRY SOUND TO THE

NO. 30'S SUPERB
LOW-LEVEL LINEARITY.

check out linearity at low levels, results
were even better. As seen in Fig. 5, I could
detect no deviation from perfect linearity
whatsoever! My usual fade-to-noise test re-
sults, shown in Fig. 6, further confirm the
No. 30’s excellent low-level linearity as well
as its low residual noise level and high EIA
dynamic range (which I calculated as just
over 100 dB). The EIA] dynamic range ex-
ceeded the published claim, measuring
99.95 dB for the left channel and 99.91 dB
for the right channel.

For further confirmation of the superb
linearity of this processor, I plotted output
versus input, using progressively lower dig-
ital input signals generated by the Audio
Precision (Fig. 7). I could not easily trans-
late this plot into deviation from perfect
linearity, but close examination of the
graph reveals that even at -100 dB, output
matched the input perfectly. What little
deviation there is occurs at levels below
-110 dB, where the deviation from perfect
linearity is still less than 1.0 dB!

At this point, eager to get the
processor off the test bench and
into my music system, [ made but
one additional measurement; A

DEVIATION — dB

check of frequency (or pitch) accu-
racy determined by the crystal
clock in the processor. That accu-

the Levinson in my listening setup, I real-
ized yet again that when the digital circuit-
ry of an audio system is as perfect as this,
the limiting factor becomes the source ma-
terial. Comparing some of my earliest CDs
with late releases proved highly revealing.
Where software flaws were previously
masked by hardware imperfections, sud-
denly they were easily identified. By the
same token, well-produced recent CDs de-
livered the kind of superb sound that digi-
tal naysayers have maintained is inherently

DEVIATION FROM PERFECT LINEARITY, W-L w0 30

+(2) j.y UNDITHERED %

 — ——— L L L

_2 - i

-100 -80 -60 -40 -20 0

SIGNAL LEVEL —dB

Fig. 5—Deviation from

racy was within —0.0003%, which |ineori|’y.
means that a middle A musical
note recorded at the standard 440 @ FAETOWOISE TEST, Wi LEVINSON M0 30 NI CD TRMPORT
Hz would be reproduced as a fre- T +4 i ' T ]
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likely to be upset by this minuscule
“discrepancy.”
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SIGNAL LEVEL — dB

Fig. 6—Fade-to-noise fest,

Use and Listening Tests
Listening tests were conducted
with a minimum amount of elec-
tronic equipment in the signal
path. The digital output of my ref-
erence CD player was fed directly
to one of the balanced digital in-
puts of the Mark Levinson No. 30
processor. The No. 30’s analog

OUTPUT — dB

outputs were fed directly to an
amplifier equipped with its own
input level control. The amplifier,
in turn, fed my reference KEF
105.2 speakers. To be completely
honest about it, 1 did not conduct
any comparison tests against other
state-of-the-art digital reproducing
equipment. I did, however, listen
to a fairly wide selection of my fa-
vorite CDs and can attest to the fact that
they never sounded better. [ attribute the
open, airy sound quality of this setup to the
No. 30’s superb low-level linearity and to
its ultra-low levels of noise and distortion.

Of course, I would not have expected a
processor costing some $14,000 to deliver
sound that was in any way flawed. Using
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using dithered signals from
-60 to -120 dB.

LINEARITY OF WaRe LEYINSOW NO )0 OTGITAL PROCESSOR USING aP DIGITAL SIGNALS
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Fig. 7—Output vs. input
linearity ot 500 Hz, for test

generator signals fed via
AES/EBU digital input.

impossible in a 16-bit digital audio system
with a 44.1-kHz sampling rate. If the claim
for CD of “perfect sound, now and forev-
er” was an overstatement back in 1983, it’s
closer to the truth when playing CDs and
DATs using a processor such as the No. 30.
I'm interested to see if Tony Cordesman
agrees! Leonard Feldman
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The No. 30 is a truly outstanding refer-
ence unit that has led me to reappraise
some of my initial judgments of CD sound
quality. Many discs sounded far better with
the No. 30 than they had with other units.

I evaluated the sound of the No. 30 by
comparing it to other top D/A converters
like the Theta Digital DS Pro Generation
111, the D/A section of a Sony DTC-77ES
DAT deck, and to some good CD players
such as the Sony CDP-X777ES and Philips
LHHS500.

WITH THE NO. 30,
DIGITAL CAN NOW BEAT
ANALOG FOR LEVEL OF

INFORMATION AND
MUSICALITY.

I used two different reference systems for
these comparisons. The first used a Classé
Audio DR-6 preamplifier and DR-25 pow-
er amplifiers with Apogee Diva speakers,
and the second used a Krell KBL preampli-
fier, Krell MDA-300 power amplifiers, and
Thiel CS5 speakers. As the two systems are
in different rooms, with different acoustics,
they help me avoid judgments based on a
single set of room interactions and listen-
ing conditions.

While the Theta did compete with the
No. 30 in many ways, the No. 30 outper-
formed it as well as any competing D/A
converter that I could beg or borrow, in
three critical respects: The ability to resolve
low-level musical and harmonic informa-
tion, to handle subtle and complex dynam-
ics and musical changes, and to preserve
the overall coherence of the music.

The No. 30 manages to combine very flat
and extended upper octaves with bass and
midrange that do not reveal any special col-
oration or anomalies. You can check this
for yourself by playing back any voice re-
cording where the singer’s voice has not
been heavily processed, such as Victor
Braun’s baritone in Schubert’s Winterreise
(Dorian DOR-90145) or Jan DeGaetani’s
mezzo-soprano on a recording of Schu-
bert’s songs (Elektra Nonesuch 9-79263-2).

The bass is tight and controlled, superbly
defining and revealing differences in bass
frequency, and the mid-bass is equally su-
perb. I noted this especially on the bass

drum on a recording of the Holst Suite No.
1 in E Flat (Reference Recordings RR-
39CDY); the amazing mix of bass drum and
orchestra on “Olympic Fanfare,” in the
National Symphonic Winds' Center Stage
(Wilson Audio WCD-8824), and the mix
of bass drum, soprano voice, chorus, and
full orchestra on Mahler’s Eighth Sympho-
ny by Robert Shaw and the Atlanta Sym-
phony Chorus and Orchestra (Telarc CD-
80267). The No. 30 is equally impressive
with all the usual organ spectaculars, and is
particularly revealing with the final pas-
sages of Eugene Ormandy’s recording of
the Saint-Saéns Symphony No. 3, “Organ”
(Telarc CD-80051).

The No. 30 may lack a certain richness
or warmth found in some competing units,
but it is yet another advance in terms of
accurate timbre, low-level detail, transpar-
ency, and coherence. For accurate rather
than emphasized upper bass and lower
midrange, I have yet to hear an equal.

The midrange is not only flat and de-
tailed, it is richly harmonic and musical.
One of my favorite CDs for testing this is
the Scott Reiss and Hesperus recording on
Golden Apple (GACD 7750) for recorder,
violin, viola, and harpsichord. These are
very demanding instruments, and playback
with most digital processors can be very
fatiguing. The Theta Generation III is the
only other unit 1 have found that makes
this recording equally listenable, but it does
not provide equal resolution of midrange
detail in the softer passages.

The upper midrange and treble of the
No. 30 are very flat and extended. This can
present a slight problem with mediocre
recordings, particularly those made with
microphones placed too close to the per-
formers or with older digital equipment.
Some listeners may prefer sweeter and
warmer sound over detail and accuracy.
Any serious audiophile, however, is going
to want that detail with good recordings,
and particularly the recent recordings
made with 20-bit equipment. Here the No.
30 is clearly the state of the art.

The Levinson provided the best perfor-
mance to date with two recordings I use to
evaluate the upper midrange and treble in
digital processors: The soprano voice in the
Julianne Baird/Ronn McFarlane disc The
English Lute Song (Dorian DOR-90109)
and the sound of the harpsichord in Colin
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Tilney’s recording of Bach toccatas for
harpsichord (Dorian DOR-90115).

The No. 30 reproduces the spatial infor-
mation on the recording and not some ide-
al in the designer’s mind. To hear this,
compare the soundstage of virtually any
close-miked or multitrack CD—Jennifer
Warnes’ Famous Blue Raincoat (Cypress
661 111-2) or Willie Nelson’s Always on My
Mind (CBS CK-7464-37951-2) are particu-
larly good CDs to try—with the more natu-
ral soundstage on a Telarc or Dorian re-
cording. The No. 30 lets the differences
come through clearly without changing the
apparent size of the soundstage.

Similarly, the No. 30 makes no attempt
to provide sharper imaging than is heard in
live performance, since that often trades an
apparent improvement in left/right defini-
tion for an artificial narrowing of individ-
ual images and/or loss of depth, The overall
merits of accuracy over artificiality are par-
ticularly striking in a CD with natural or-
chestral sound, like the Malcolm Arnold
recording of Arnold: Overtures (Reference
Recordings RR-48CD), as well as in Dori-
an, Telarc, and Wilson CDs recorded in
concert halls or churches. I also prefer the
No. 30’s natural imaging with recordings
that were produced with more defined im-
aging, such as the guitar and percussion in
Bruce Dunlap’s About Home (Chesky JD-
59); the mix of voice, instruments, and rain
sounds on “I Get the Blues When It Rains”
from Eileen Farrell’s It’s Over (Reference
Recordings RR-46CD), and the complex
percussion imaging in Jonathan Haas’ Vir-
tuoso Timpanist (CRD 3449).

Depth is neither enhanced nor restricted
by the No. 30. If you listen to the latest
Telarc symphony recordings (try track 1 on
Mahler’s Eighth Symphony), the Dorian
recordings in the Troy Music Hall, or a
good baroque recording like Ton Koop-
man'’s version of the Handel concertos for
orchestra (Erato 4528-2), you will hear all
of the depth that you expect to hear and a
remarkably lifelike performance.

The No. 30 brought a new degree of har-
monic coherence to the individual notes of
guitar, harpsichord, and violin and to the
upper frequencies in piano and cymbals,
particularly in low-level passages. I believe
this superior performance is traceable to
two specific advances in sound quality.
One is sheer resolving power; the other is
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transient speed and detail that are excellent
at any level of dynamic energy.

The Mark Levinson No. 30 combines ex-
cellent transparency with musical credibil-
ity and coherence. It also has a remarkable
ability to separate and define instruments
and voices in complex pieces of music. This
ability became clear with every decent re-
cording I have of grand opera or massive
orchestral music. It came through beauti-
fully on the Telarc recording of Mabhler’s
Eighth Symphony, in the much lighter fare
on the Mackerras and Welsh National
Symphony Orchestra recording of The Mi-
kado (Telarc CD-80284), and on good or-
gan and choir recordings such as the Pro-
prius label’s classic Cantare Domino (PROP
CDP 7762) or the Bach Choir of Bethle-
hem’s recording of Bach’s Cantata-No. 140,
“Wachet Auf” (Dorian DOR-90127).

As might be expected from its superior
ability to reproduce low-level passages, the
No. 30 has the lowest apparent noise I have
heard in a digital processor. It extends the
noise floor you hear in good recordings by
removing an additional layer of haze from
low-level passages.

The No. 30 performed best with the
Madrigal MDC-1 Pro digital interconnect,
a three-conductor balanced cable for AES/
EBU connections. It performed nearly as
well when connected via a version of the
MDC-1 Pro cable with an RCA plug at the
source end, although I would advise using
the AES/EBU connection on those many
high-end CD transports and professional
DAT decks that have them. Optical cables
are a definite second best.

Outstanding resolution in the upper
midrange makes this unit more revealing
of problems in recordings that relied on
poor production values, some of the older
and harsher analog-to-digital recording
equipment, and aggressively close miking.
There is nothing sweet or forgiving about
the No. 30.

As is the case with every digital processor
I have heard to date, the No. 30 also
sounded better with some good recordings
than other good ones, and there were a few
odd cases where it did not perform as well

IF YOU HAVEN'T HEARD
THE MARK LEVINSON

NO. 30, YOU DON'T
KNOW WHAT DIGITAL
SOUND CAN ACHIEVE.

as | expected with a good recording. No au-
dio component is ever all things to all
recordings. There also were a few moments
where [ would have liked just a touch more
bass energy, particularly in the deep bass,
and felt other units provided a preferable
amount of musicality—although always at
the cost of low-level detail.

1 believe that the No. 30 really does
achieve a level of natural resolution and
detail that is more faithful to the original
recording than any competing D/A con-
verter, CD player, or digital tape unit I
know of. I do not want, however, to leave
the impression that it is absolutely without
competition. At the very top, the balanced
version of the Theta DS Pro Generation I1I

competes in musicality, being warmer and
more dynamic.

Madrigal Audio Laboratories would be
among the first to agree that it is not
necessary to pay $13,950 to have many of
the advances in digital sound quality pro-
vided by the No. 30. The company now
offers a No. 35 processor, and it costs just
under $8,000. Madrigal's less expensive
Proceed line offers a less sophisticated mix
of products with many of these advances.
Firms like Audio Research, Krell Digital,
Theta Digital, and Wadia Digital offer ex-
cellent mid-priced units. Many mainstream
manufacturers have top-of-the-line digital
products that sound far better than their
offerings of one or two years ago, and many
of the lesser known high-end companies,
such as Audio Alchemy or PS Audio, offer
products with outstanding performance.

My subjective comments have tended to
focus on recent recordings, including a
number made with 20-bit mastering. How-
ever, you do not have to listen to audio-
phile recordings to benefit from units like
the No. 30; you will get a similar improve-
ment in listening pleasure with virtually
any good recording. While 1 still do about
half of my listening to LP records, 1 believe
that unbiased listening to the Mark Levin-
son Reference Digital Processor No. 30
reveals that digital sound can now provide
a level of information and musicality that
analog almost always cannot. If you haven’t
heard this unit in a state-of-the-art system,
playing the very best in recent CDs, you do
not know what the state of the art is or

what digital sound can achieve.  A.H.C.
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Drawing courtesy of Steinway & Sons.

At Transparent Audio, laboratory testing is a very important part of cable design
and development. We also use listening tests to help us interpret laboratory tests at
every step of the design and development process. With over 200 years of combined
experience playing musical instruments and listening to live and recorded music,
music is naturally our highest priority. For nearly a decade, we made audio cables
for another company that were based primarily on laboratory test results. Test
instruments can't reveal whether the test is valid or how materials, design, and

construction techniques impact sound quality. That's why we decided to make
Transparent Cables — world class audio cables designed with the benefits of
laboratory testing and our many years of musical experience.

< Audition Transparent Cables at a dealer near you.

" Call or write Transparent Audio for more technical information.

Transparent Cable

A Division of Transparent Audio, Inc. -
(207)929-4553 - FAX (207)929-4271

the transparent cable
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Rt. 202 - Hollis, ME 04042

Enter No. 49 on Reader Service Card




After gomng round
and round about

howto1
it

Y g =
Wl ¥ :
|;"‘ ‘:—
\
!

VC OUl

“This is it!” cried Fhil, “Now all we reed is a laser bear:!”



EQUIPMENT [[EReIHINa

MASTON AUDIO
DELUXE REFERENCE
SPEAKER SYSTEM

aston Audio, a relatively new
loudspeaker company, was
founded by Don Maston in
1988. Maston, an electrical en-
gineer, has been professionally

involved in the electronics in-
dustry since 1970, and for 15 years prior to
1988, he designed loudspeakers for fun. His
company offers a line of five speaker sys-
tems, costing from $949 to $4,975 per pair,
sold to the upscale and high-end audio
market.

The Deluxe Reference System, the sub-
ject of this review, is at the top of Maston
Audio’s speaker line. It is a modular sys-
tem, composed of a closed-box woofer
module with external passive crossover
plus a satellite module with a 7-inch sealed-

box woofer, a 1-inch dome tweeter, and a
built-in crossover. The next speaker down
in the company’s line, the Reference Sys-
tem, is essentially the same but does not in-
clude high-end cabling and connectors and
has no bi-wiring facilities.

In normal operation, the satellite is posi-
tioned on top of the woofer module (taking
the place of a stand), and the external
crossover is placed behind the woofer, on
the floor. The external crossover is con-
nected to the speaker modules with Cardas
Hexlink speaker cable and connectors. The
external crossover is actually bi-wired to
the satellite and includes bi-wire capabili-
ties at its own input.

The upper portion of the system is a self-
contained two-way vented box in a trun-
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cated pyramid enclosure whose nonparallel
sides are said to minimize internal standing
waves. To reduce vibration, the enclosure is
constructed of high-density particleboard,
a massive 1% inches thick. This system is
also available separately as the Full Range
Satellite, which falls in the middle of the
Maston Audio line.

According to Maston, satellite design
goals included: Maximizing transparency
and clarity, and paying attention to those
details that influence tonal balance, imag-
ing, and low-level detail retrieval. To
achieve these goals, listening tests were
given the highest emphasis in the design
process, and particular attention was paid
to minimizing changes in group delay
across the critical midrange and high-fre-
quency bands. The sloping front panel of
the satellite’s cabinet (which aligns the
acoustic centers of the mid/bass and tweet-
er drivers) and the first-order crossover
arrangement minimize group-delay
changes. The satellite’s front panel is cov-
ered with acoustically absorbent foam.

The satellite includes a 1-inch titanium-
dome tweeter (from MB Electronics of
Germany) that is said to have a break-up
frequency above 24 kHz. The bass/mid-
range driver is a 7-inch unit (the Dynaudio

SPECS

System Type: Modular; three-way,
floor-standing, sealed system.

Drivers: 12-in. cone woofer, 7-in.
cone bass/midrange, and 1l-in. ti-
tanium-dome tweeter.

Frequency Response: 32 Hz to 20
kHz, +3 dB.

Sensitivity: 87 dB at 1 meter with
2.83 V rms applied.

Crossover Frequencies: 115 Hz and
2.25 kHz.

Impedance: 8 ohms, *2 ohms.

Recommended Amplifier Power: 50
watts per channel, minimum.

Dimensions: 48 in. H X 14in. W X
14in. D (121.9cm X 35.6 cm X
35.6 cm).

Weight: 140 Ibs. (63.6 kg) each.

Price: $4,975 per pair in oak or wal-
nut veneer with lacquer finish;
upper two-way module of system
available as full-range satellite,
$1,975 per pair.

Company Address: 6416 Via Ami-
gos, San Jose, Cal. 95120.

For literature, circle No. 91




t has been, perhaps, Adcom’s toughest act to

follow. The GCD-575 CD Player achieved

breakthroughs in musicality unsurpassed by

CD players at almost any price. Stereophile

writes, “...in the under $1000 class the Adcom
is the player to beat — or, more to the point, the play-
er to buy.”* Stereo Review credits the GCD-575 with
“in general pushing the state of the art in
digital-disc playback.™

So when the engineers at Adcom went back to the

drawing board to try to top their latest success. they
were hard-pressed to find areas for improvement.
The electronics and sound reproduction were already
near perfect. And then,Voila! The idea: add a
carousel changer.

Round and round she goes.

One disc, superbly reproduced, was a magnificent
accomplishment...but five discs mean five times the
enjoyment. In typical user-friendly fashion, the
Adcom GCD-600 lets you change four discs while
one is playing, offers true random capability for one
disc or all five, allows direct clockwise or counter-
clockwise access for faster searches, and plays 3"
discs without an adapter. The standard remote control
gives you complete access to all playback features—
including variable volume control—from the comfort
of your favorite chair.

Class “A” without compromise.
The GCD-600's Class “*A™ analog audio amplifier
section uses very fast. low noise, linear gain semi-

conductors. These no-compromise audio circuits —
based on the proprietary amps used in Adcom’s

11 Elkins Road. East Brunswick. NJ 08816 U.S.A. (908) 390-1130. Distributed in Canada by PRO ACOUSTICS INC. Pointe Claire. Québec H9R 4X35

GFP-565 preamplifier — more clearly define
low-level information for superior resolution and
dramatically more musical CD reproduction.You will
not find such superb component parts in any other
CD player at any price.

The cure for “digititis”.

The GCD-600's technically advanced analog and
digital circuits and the user-selectable polarity inver-
sion switch are designed to overcome the problems
inherent in CD sound. Midrange harshness and glare
are dramatically reduced. Sound stage imaging is
deeper, more focusea, more musically natural.

The benefits of digital sound are realized, without the
accompanying drawbacks.

Take the GCD-600 for a spin.

If you've been searching for a CD player that
offers the convenience of a carousel changer and the
sonic superiority of high-end single-disc models, take
the GCD-600 for a spin at your authorized Adcom
dealer. You won't have to go round and round to
decide which CD changer gives you the most sound
for your money.

*Peter W. Mitchell, Stereophile. Vol. 12 No. 6. June 1989
** Sterco Review, 1989

ADCOM

deftails you can hear

© 1992 ADCOM
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17W75XL) with a voice-coil whose large
diameter (3 inches) is claimed to minimize
distortion by reducing cone flexure. The
satellite’s crossover is constructed on a bot-
tom-mounted p.c. board and contains six
parts: Three resistors, two capacitors, and

one air-core inductor. Both capacitors are
high-quality Solens metallized polypropyl-
ene units. The crossover is a 6-dB/octave
first-order design with a series-RC imped-
ance-compensating network across the
bass/midrange. The satellite’s woofer en-
closure is tuned to about 32 Hz with a rear-
mounted tube, 2 inches in diameter and 7
inches long. The cabinet is filled with
acoustic-damping material to increase its
effective volume, as is the woofer cabinet.

That cabinet is a closed box whose inter-
nal volume is about 2 cubic feet and which
holds an Eminence long-throw 12-inch
woofer. The cabinet is constructed of high-
density particleboard, % inch thick. The
woofer module’s rated frequency response
is 3 dB down at 32 Hz, and a low Q of 0.62
is claimed. Maston Audio states that this
low Q contributes to tight bass with no
added ringing.

The woofer module crosses over to the
satellite at 115 Hz via the external passive
crossover. According to Maston, if the
crossover were mounted inside the woofer
cabinet, its components would tend to vi-
brate with the bass notes, potentially mud-
dying the satellite’s acoustic output;
mounting it externally minimizes this
intermodulation.

The external crossover network, like the
satellite’s internal one, contains six parts:
One resistor, three capacitors, and two in-
ductors. The woofer is driven via a low-
pass filter whose schematic suggests a sec-
ond-order design but whose output rolled

off in my tests at 6 dB/octave from 80 to
500 Hz, only reaching 12 dB/octave above
500 Hz. The satellite is driven by a 6-dB/oc-
tave high-pass filter and is bypassed by a se-
ries-LC impedance-correcting network.
The series capacitor in the satellite leg is a
metallized polypropylene unit, while the
two remaining shunt capacitors are non-
polarized electrolytics, which are not by-
passed. An iron-core inductor wound with
14-gauge wire is used in the woofer
leg. The external crossover’s cabi-
net is finished in the same attrac-
tive wood veneer as the main cabi-

100

shown), the response was flat to about 22
kHz and then rose rapidly to a dome-
resonance peak of about 12 dB at 25.5 kHz,
with a high Q of about 20.

The satellite’s cloth-covered grille causes
some fairly severe interference effects in the
on-axis response. The small metal-screen
tweeter grille causes an increase in output
from 4 to 12 kHz and a reduction in
response at higher frequencies. I agree with

GRILLES OFF ‘

m
b
nets. The crossover box has three 1
-
cone feet mounted on the bottom a ARG
for support. 70
M 60— 1
easurements 20 100 1K 10k 20k
The on-axis anechoic frequency FREQUENCY - Hz
response of the Deluxe Reference Fig. 1—One-meter, on-axis
System is shown in Fig. 1. Mea-  frequency response.
surements were taken at 2 meters
from a point even with the top of
the midrange frame, 38 inches Q 0 T el
. e . @
from the floor. This position is & -90 (AN +0.5 E
K . i GROUP DELAY !
below the axis of the midrangeand ;40 \ AN ~— 0.0 X
. -
tweeter on the satellite’s sloping 3 270 V o5 a8
front panel, but it’s fairly typical g %
for the ears of a seated listener. A 4 369 ) SURURES
& 20 100 1K 10k 20k

signal voltage of 5.66 V rms was
applied, and the measurement ref-
erenced back to 1 meter. The re-
sponse below 250 Hz was derived
from 2-meter ground-plane mea-
surements for which the input was reduced
to 2.83 V rms to compensate for the
ground plane’s 6-dB boost. Separate grille-
on curves are shown for the metal-screen
tweeter grille and for the cloth-covered
wood-frame grille of the satellite.

WITH THE GRILLES OFF,
FREQUENCY RESPONSE

FITS WITHIN A 4.8-dB
WINDOW ABOVE 650 Hz.

Overall, the response without the grilles
fits a window of 7.7 dB between 40 Hz and
20 kHz, with the response above 800 Hz
shelved down by about 3 to 4 dB as com-
pared to the response below 600 Hz. Above
650 Hz, the response fits an even tighter
window of 4.8 dB. Above 20 kHz (not
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FREQUENCY - Hz

Fig. 2—On-axis phase
response and group delay.

Maston Audio’s recommendation that all
of the grilles be removed for most serious
listening. Above 100 Hz, the right and left
systems matched within an acceptably close
+1 dB.

Two minor peaks are exhibited in the
tweeter’s range, at 2.9 and 5.4 kHz. A 1%-
octave response trough is seen between
about 750 Hz and 2.2 kHz, where the curve
hits the bottom of the response window.
The reason for this trough was evident
when I measured the individual outputs of
the satellite’s bass/midrange and tweeter by
driving the system through the bi-wire in-
puts (with the jumper straps removed). In
this range, the drivers’ acoustic outputs
were of roughly equal level and more or
less out of phase with each other to varying
degrees, rather than being approximately
90° out of phase, the condition that a pure
first-order crossover would exhibit.









Butaows doas 1213u oym 3doad 10§ uawueranua disnus euosiad un 324 dass 1sa3diq

2 s3] Auog wiozy sl dqeriod dqespoysun Ajeniaa dyqissadde Apueisur
‘3jqepaoda1 ‘[endip ay1 323 ‘paardnuisauium moy sisnur oA asey pue o3 nod 1aaasym
03 ue> nof os ‘uoneiqia pue spoys woy Surddiys sareunua Aferana sey | Kmq
-emp 10 33pLured 2a113101d UMO $11 U SIWOD ey | Pu0d3Is e Ut uos Aue puy no
$19] pue punos [eZ1p jo saanunu §7 01 dn saz0s 1ey | Arpenb pumos jo ssoj 10 ream

ou —_-.;) saung :OMEE € 13A0 UO ﬁuOuuh ued JONA umaﬁ UWJU r—us XN‘ YV (SMIU ST STIT MON]




SONY
YOU'LL LOVE HOW MUCH You CAN HEAR. Mty o ot g s sy o i

Get into Sony MiniDise. It’s a e volutionaty tiew waty t play. (And record.)

—. AUTOMATIC ,_ :‘EE < ﬁnx \“.._:M.V“ _P a. 3 N.Q ‘ P
/ . o bt ' - ...' J_ e
b _a‘m M. ‘ R ~ / - ......w.-,\‘..,. ) H - b ; :_\

»

[T

il >
3
Ra\E 2

LUTHER

R S L

"

o, 4% T
)
%
g
A

niDisc logos ks vl Suty.

€ 1992 Sony Carporation of America. Al rights reserved. S




The overall phase response shown in Fig.
2, however, nicely exhibits the desired
minimum-phase condition above 1 kHz,
with very little group-delay variation (both
referenced to the tweeter’s arrival time).
This indicates that the tweeter polarity is
correct for this type of crossover, the phase
performance of the crossover itself is cor-
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Fig. 3—Energy/fime
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Fig. 4—Horizontal off-axis

frequency responses.
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Fig. 5—Vertical off-axis
frequency responses.

rect, and the system’s drivers are closely
aligned. Reversing the tweeter’s polarity by
reversing its connections replaced the
trough of Fig. 1 with a peak centered
around 1 kHz, which added an additional
180° of phase rotation. The individual re-
sponse of the tweeter when driven by its
crossover was quite flat from 800 Hz to 20

DEGREES

kHz, with a roll-off of 24 dB/octave below
800 Hz rather than the expected 6-dB/
octave roll-off below 2.25 kHz. This devi-
ation from the desired first-order tweeter
response was the main cause of the depres-
sion in the on-axis response.

Getting back to Fig. 2, you can see that
above 600 Hz the phase response stays
close to —360°, which indicates an in-phase
condition with the input (any multiple of
360° is in phase with the input). Above 1
kHz, the group delay is essentially zero. The
remaining peaks and dips in the curve
mostly coincide with aberrations in the on-
axis frequency response, which indicates an
essentially minimum-phase condition. If
the response were equalized flat above 1
kHz, the group delay would also be much
smoother.

The Deluxe Reference’s energy/time re-
sponse is shown in Fig. 3. Also shown is
performance with the polarity of the tweet-
er reversed. (This curve was shifted to the
right by 3 mS for clarity.) The test
parameters were chosen to accen-
tuate the system’s response from 1
to 10 kHz, which includes the sat-
ellite’s crossover region. The curve
taxen with the tweeter connected
normally exhibits a fairly coinci-
dent response but has a lower level
peak, some 16 dB down from the
main peak and following the main
arrival by about 400 p.S. Reversing
the tweeter's polarity essentially
causes the secondary peak to dis-
appear, which indicates that the
acoustic outputs of the midrange
and tweeter are out of phase with
each other in a part of the range.

Figures 4 and 5 show the off-axis
response of the satellite alone. This
module’s horizontal coverage (Fig.
4) is quite uniform, as seen by the
way the ripples in the on-axis
carve at the rear of the plot carry
over into the off-axis curves.

Figure 5 shows the satellite’s
vertical off-axis response with the tweeter
connected normally. The bold 0° curve
halfway back in the plot is the direct on-
axis response. The main feature of these
curves is a depression at and near on-axis
between about 800 Hz and 2 kHz. A pair of
roughly symmetrical off-axis peaks in the
same range are evident beyond 20° off axis.
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This means that the satellite exhibits a pair
of directional lobes above and below the
axis in the frequency range from 800 Hz to
2 kHz. Reversing the tweeter connections
replaced these two off-axis lobes with a sin-
gle labe (not shown) aimed more or less
straight ahead. However, [ am not suggest-
ing that you reverse the tweeter connec-
tions, because this would cause decidedly
rougher on-axis response and nonmini-
mum-phase time behavior. These are mat-
ters that a loudspeaker designer needs to
consider.

When the system was subjected to a
high-level, low-frequency sine-wave sweep,
only one significant cabinet resonance was
evident. This consisted of a front-panel
resonance of the satellite at about 270 to
290 Hz. The woofer did not exhibit any
dynamic offset effects and overloaded
gracefully.

The impedance of the Deluxe Reference
is shown in Fig. 6. The minimum imped-
ance of 5.1 ohms occurs at 700 Hz, and a
maximum of 10.9 ohms occurs at both 100
Hz and 20 kHz. The system should be an
easy load for any amplifier. The curve has a
max/min variation of only 2.1 to 1, so the

THE DISTORTION IS
QUITE MODERATE FOR

INPUT POWER LEVELS
OF 50 WATTS OR LESS.

speaker will be only moderately sensitive to
cable resistance. Cable series resistance
should be limited to a maximum of about
0.11 ohm to keep cable-drop effects from
causing response peaks and dips greater
than 0.1 dB. For a typical run of about 10
feet, I suggest that 16-gauge or larger cable
be used.

Figure 7 shows the complex impedance.
The impedance phase (not shown) reached
a maximum angle of +34° (inductive) at 26
Hz and a minimum angle of —15° (capaci-
tive} at 230 Hz. As stated, the Deluxe
Reference is an easy load for any amplifier.
Interestingly, the 280-Hz front-panel reso-
nance of the satellite module shows up as a
slight wiggling of the impedance curves in
both Figs. 6 and 7, though this may not be
visible because of the small scale of our
published graphs.



The 3-meter room response of the De-
luxe Reference System, with both raw and
sixth-octave smoothed data, is shown in
Fig. 8. The Deluxe Reference was in the
right-hand stereo position, aimed at the lis-
tening location, and the test microphone
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was at ear height (38 inches) at the listen-
er’s sofa position. The system was driven
with a swept sine-wave signal of 2.83 V rms
(corresponding to 1 watt into the rated 8-
ohm load), and the direct sound plus 13
mS of the room’s reverberation are includ-
ed. Although somewhat rough, the
overall curve fits a 10-dB window
from 100 Hz to 20 kHz. Distin-
~uishing features include a slight

igh-frequency roll-off and peaks

550 Hz, 900 Hz, 1.3 kHz, and 5
kHz. The depression in the on-axis
response between 800 Hz and 2
kHz does not show up here, due to
the fill-in effects of the reflected
energy included in the first 13 mS
of sound.

Figures 9 and 10 show the sin-
gle-frequency harmonic distortion
spectra versus power for the musi-
cal notes of E; (41.2 Hz) and A,
(110 Hz). Results for a 440-Hz
tone are not presented because the
only distortion rising above the
floor of my measuring gear con-
sisted of about 0.7% second har-
monic at full power. The power
levels were computed using the
rated system impedance of 8 ohms.

Figure 9 shows the E, (41.2-Hz)
harmonic distortion data. At maxi-
mum power, the highest peaks
reach moderate levels of 13% third
harmonic and 10% fifth harmonic.
Below 50 watts, the distortion is
quite low but increases rapidly for
higher power levels, particularly
the higher order harmonics. At 100
watts the Maston Audio generates
a fairly loud 102 dB SPL at | meter
at 41.2 Hz.

The A, (110-Hz) data is shown
in Fig. 10. At full power, the third
harmonic reaches a significant
20% at 100 watts; the next highest
harmonic is the fifth, at 7.5%. As
with the 41.2-Hz data, the distor-
'an  tion increases rapidly above the

¥ 50-watt level. At 110 Hz with an

input of 100 watts, the system gen-
| erates a loud 108 dB SPL at 1
250 meter.

Figure 11 displays the IM creat-
ed by tones of 440 Hz (A,) and
41.2 Hz (E,) at equal input power.
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The IM distortion rises to a quite signifi-
cant 25% at full power. Up to 50 watts,
however, the IM remains below 7.5%. By
driving the woofer and satellites indepen-
dently through the bi-wire inputs, 1 identi-
fied the woofer as the source of the IM
distortion. Apparently, the crossover allows
a significant amount of the 440-Hz tone to
reach the woofer and thus be modulated by
that driver’s nonlinearities. Rolling off the
woofer faster would decrease the IM.
Figure 12 displays the system’s short-
term peak-power input and output capa-
bilities as functions of frequency, measured
using a 6.5-cycle tone burst with third-oc-
tave bandwidth. The peak input power was
calculated by assuming that the measured
peak voltage was applied across the rated 8-
ohm impedance. The peak input power
starts at 25 watts at 20 Hz, rises to about
100 watts at 40 Hz, and then decreases

ON BRASILEIRO,
BY SERGIO MENDES,

THE SPEAKERS SHOWED
THEIR EXCELLENT
DYNAMIC RANGE.

slightly to 80 watts at 80 Hz. It then rises
rapidly to about 4 kW at 550 Hz, falls to
about 1 kW at 1 kHz, and then reaches a
plateau above 3 kHz of about 4 kw.

Between 50 and 250 Hz, the output
waveshape changed to a triangle at higher
power levels, presumably due to inductor
saturation in the woofer leg of the cross-
over. This crossover limitation was con-
firmed by driving the woofer directly
(shown in Fig. 12). This resulted in much
greater input and output power, reaching
10 dB higher (10 times the power!) in the
vicinity of 100 Hz. The decreased input
power in the vicinity of 1 kHz is presum-
ably due to excursion limitations in the
bottom of the tweeter’s range. As noted
earlier, the tweeter is essentially operating
at full level down to 800 Hz.

The upper curve in Fig. 12 shows the
maximum peak sound pressure levels the
Maston Audio can generate, at a distance of
1 meter on axis, for the input levels shown
in the lower curve. Also shown is the
“room gain” of a typical listening room at
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WARNING: The Acurus Direct Input Amplifier™ (DIA)
contains no preamplifier or integrated circuits
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low frequencies, which adds about 3 dB to
the response at 80 Hz and 9 dB at 20 Hz.

The peak acoustic output exhibits a de-
pression between 60 and 300 Hz and an oc-
tave-wide dip between 700 Hz and 2 kHz.
Even with these limitations, with room
gain the output exceeds a very usable 110
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Fig. 10—Harmonic distortion
for A; (110 Hz).
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Fig. 12—Maximum peak
input power and sound
oufput; see text.

dB above about 40 Hz. The maximum
output does not reach 120 dB, however,
until about 300 Hz, because of crossover
limitations. In a typical room, a stereo pair
of Deluxe References can reach much high-
er low-frequency levels with bass material
common to both channels.

850

Use and Listening Tests

Even though the Deluxe References are
large and, at 140 pounds each, the second
heaviest systems that I have evaluated, their
modularity saves the day when they must
be moved around. Each of the three mod-
ules can be lifted and handled easily by one
person. (They also can be packed
nicely in separate cartons and
don’t exceed the UPS limit for
shipping weight.)

The woofer cabinets are sup-
plied with sharp-pointed cones
that screw into the bottom of the
cabinet for firm mounting on car-

4

12d8

T

peted surfaces. Locating the satel-
lite on top of the woofer module is
very easy because of cone-shaped
protrusions on the satellite’s bot-
tom, which fit into corresponding
indentations in the top of the
woofer enclosure.

As mentioned, the Deluxe Ref-
erence is supplied with all Cardas
cables and connects. Connection at
the rear of both satellite and woof-
er (and crossover) is through gold-
plated double-banana jacks that
handle very large spade lugs. These
jacks are very substantial mechani-
cally and can be tightened with a
nut driver to ensure a good electri-

100

cal connection. Bi-wire capability
is fully supported.

Two separate grilles are sup-
plied, one covering the bass unit
and one for the satellite module. In
addition, the small metal-screen
grille that covers the tweeter dome
is held in place magnetically and
can be removed. All of the speak-
er’s grilles were removed for my
listening evaluations.

The appearance, styling, and
workmanship of the Deluxe Refer-
ences are outstanding. My review
samples had an attractive oak fin-
ish. The oak grain on the bass and
satellite modules is matched, and

the systems are shipped in right and left
units for this reason. Acoustically, they are
matched well enough that the right and left
satellites could be interchanged on the bass
modules.

The owner’s manual is 13 pages long and
goes into much detail on room acoustics,

AUDIO/JANUARY
92

1993

system placement, hookup, and operation.
The manual also covers the design philoso-
phy of all of Maston Audio’s speakers and
includes a table of specifications for them.

Maston highly recommends two listen-
ing configurations that minimize bass
standing waves and maximize imaging. The
first, more recommended, setup places the
speaker and listener very close together
near the center of the room. The speakers
are one-third the distance from the side
walls and rear wall, and the listener is only
about one-fourth of the room’s depth away
from the speakers. For a typical 16-foot-
long room, this places the listener only
about 4 feet away from the speakers!

The second setup (recommended only if
the first is impractical) places the listener

THE MASTON AUDIO
DELUXE REFERENCES

SOUNDED CLEAN AND
VERY INVOLVING, WITH
IMPRESSIVE IMAGING.

farther from the speakers, which are locat-
ed one-fifth of the room’s length from the
rear wall; the listener is two-fifths of the
room length from the speakers. My usual
setup is closer to this second configuration
but with the speakers more widely spaced
and there is a 10-foot listening distance.
Maston Audio also recommends that room
reflections be controlled and diffused rath-
er than just simply absorbed by overstuffed
furniture, heavy drapes, etc. Maston ad-
vises that the Deluxe References should be
toed in to face the listener, for best imaging.

My listening was done using Straight
Wire Maestro cables hooked to a Bryston
4B power amp and 0.4B preamp, driven by
Onkyo and Rotel CD players. The speakers
were placed in my usual listening setup,
with the Deluxe References placed well out
in the room (which is 15% X 27 X 8 feet),
about 6 feet from the short rear wall and
separated by 8 feet. This left a spacing of
about 4 feet from the side walls. The speak-
ers were aimed at my listening position,
about 10 feet away.

I did do some listening in the recom-
mended close-in configuration and ob-
tained quite good results. However, it was
impractical for me because it did not fit in



For over eighty years Denon has
lived the definition of high fidelity—
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well with the rest of my listening room’s
furnishings. The close-in setup provided a
very analytical and dry sound, akin to near-
field speakers in a recording studio or
to headphones.

I first listened to a new Sergio Mendes
CD, Brasileiro (Elektra 61315-2}, that dem-
onstrated the Deluxe Reference’s excellent
dynamic range capability and its first-class
imaging and reproduction of sharp percus-
sive sounds. The sensitivity of the Deluxe
Reference was essentially equal to that of
my B & W 801 Matrix Series 2.

Reproduction of Antonin Kubalek play-
ing piano on Piano Music of Johannes
Brahms, Vol. 11 (Dorian DOR-90159) was
clean and well balanced, with good bass
control and extension. The Deluxe Refer-
ences exhibited a high loudness capability
and good recovery of recorded acoustics
and ambience. On delicate high-frequency
sounds, the Maston Audios were the equal
of my reference B & Ws. On pipe organ,
however, 1 did notice some muddying of
the mids on bass pedal passages that were

very high in level.

JUST
THE MUSIC

“The SONATA FAMILY UNITED - When used together, the PRO- '
10and EX-442 Sonata worked like a pair of world-class figure skaters:
each complemented the other 1o benefit the overall performance.

They really worked well in tandem.

On recordings of acoustic music, these components had the ability
to differentiate clearly between an instrument’s direct sound and the
accompanying envelope of reflected and reverberant sound. In
many cases, this gave me a clearer sense of what the recording
acoustic was like.  Just the music.”

Bob Bottman Sensible Sound, Summer 1992

Sonata PRO-10 Pre-Amplifier
MC/MM Capability

Gold Plated RCA Jacks
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Line Drive Output

All Discrete Circuitry

BG

g

Sonata EX-442 Dual Mono Amplifier
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The Deluxe References exhibited signifi.
cant midrange and upper midrange tonal
changes on the pink-noise stand-up/sit-
down test. Even when I was sitting down,
the pink noise had a moderate tonality, in
dicating response roughness. There was
some slight emphasis of the upper bass and
lower mids as compared to the pink-noise
response of the 801s.

THE SOUND WAS FULL
AND WELL BALANCED,
WITH A DETAILED

AND ACCURATE
SOUNDSTAGE.

On band-limited low-frequency pink
noise, the Deluxe Reference’s maximum
clean output in the 20- and 25-Hz bands
was significantly less than the 801’s. At 40
Hz and above, the Maston Audio’s output
was quite close to the maximum output of
the B & W. However, when the excursion
limits of the Deluxe Reference were exceed
ed, its distortion increased suddenly, crying
“turn me down quickly!”

On full orchestral material, such as Mo-
zart’s Violin Concertos, Nos. 3 and 4 (Sony
Classical SK 48031), the Deluxe References
provided a very involving sound that was
clean and nonstrident and that integrated
the various instruments well. I was particu-
larly impressed with the speakers’ imaging
and soundstage capabilities on this mate-
rial. They seemed equally at home with
high-level rock and with classical music.

The Deluxe References sounded better
than some of my measurements might sug-
gest. They were quite easy to drive and pro-
vided a full and well-balanced sound with
an accurate and detailed soundstage, cou-
pled with excellent dynamics. However,
their vertical coverage and response were a
bit uneven, and their bass distortion could
have been lower. On balance, however, the
virtues exceed the weaknesses. As with any
high-end speaker, the “buy” decision de-
pends heavily on whether the strengths and
weaknesses mesh with your needs, expecta
tions, and listening requirements. The
Maston Audio Deluxe Reference Systems
are serious contenders in the high-end
market and should be listened to.

D. B. Keele, Jr.
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Since 1976, Coustic has
consistently created and
manufactured some of the
highest quality equipment
on the car audio market.

From its introduction in
1978, the memorable RX-
3000 has drawn incredible
consumer demand. In the
early eighties, the unforget-
table EQ-8370 maintained
strong popularity for an
amazing stretch of seven
years. Then, of course,
there was the AMP-500/300
power amplifier series with
its superb sonic reproduc-
tion capability.

The HZ Shaper™ (U.S.
Pat. D302,556 & D302,695)
speaker series was invented
to solve inherent acoustic
problems created within the
automobile interior, while the
highly successful RX-500
radio series achieved leg-
endary status. Continuing in
Coustic's tradition of quality
and innovation...

AMP-380/190
Automotive Power Ampilifier

Since its introduction in
1985, the AMP-380/190 has
become an industry classic.
It is the first amplifier ever
designed to utilize HEXFET®
components in its Pulse
Width Modulated (PWM)
power supply.

EQ-1030 Real-Time Analyzer/
Pre-Amp/Active Crossover

Chronicle

Selected as “one of the
most innovative consumer
products of 1986” at the In-
novations '86 Design &
Engineering Exhibition
event held at the 1986 Inter-
national Summer Consumer
Electronic Show. The
EQ-1030, a programmable
7-band EQ designed with
pink noise generator, micro-
phone and detachable elec-
tronic crossover, is the first
and only product of its kind
everto be created for the
automotive environment.

XM-3 Mobile Electronic
Crossover (U.S.Pat. #4,905,284)

The most popular and
widely imitated electronic
crossover ever created, the
trend-setting XM-3 is well
recognized in the industry
for its unique features.

“The XM-3is an
installer's dream come
true... but the real beauty
lies in the crossover's ability
to be configured for practi-
cally any amplifier/speaker
system you can think of...
it's a very useful product and

a tremendous value.”
Michael Smolen
User's Evaluation,
CAR STEREO REVIEW
Summer 1988

AMP-460 Power Logic
Component Amplifier

The first of Coustic's
Power Logic Component
automotive power amplifier
line, the AMP-460 was
honored as “one of the
most innovative consumer
products of 1990"at the
innovations '90 Design %
Engineering Exhibition.

“It offers an excellent
design, quality construction,
reliable operation, and great
sonics while avoiding the
distraction of useless belis
and whistles... in short, this
is a very cost-effective but
still hi-fi amplifier.”

Ken C.Pohimann

Test Reports,
CAR STEREO REVIEW

Mazy/June 1880

XM-7 Multi-Function
Mobiie Electronic Crossover
(Patent Pending)

The “reference standard’
for electronic crossover de-
sign technology, the XM-7
was recognized as another
“one of the most innovative
consumer products of 1990"
at the Innovations '90 event.

RTA-33 30-Band One-Third
Octave Real Time Analyzer.
(Patent Pending)

The world’s smalles?,
most powerful and amaz-
ingly accurate Real Time
Analyzer, the RTA-33,
earned Coustic yet another
honor as “one of the most
innovative consumer
products of 1991"at the
innovations '91.

Enter No. 16 on Reader Service Card

Utilizing DSP technology,
the RTA-33 represents a
major breakthrough in
precision instrumentation.

“The 33 is an excellent
RTA. In terms of design,
Coustic's engineers have
stepped up to the plate and
hit a home run. No other
RTA offers this combination
of small size, versatility,
special features, precision,
and price... The RTA-33

simply rewrites the rules.”
Ken C.Pohimann
User's Evaluation,
CAR STEREO REVIEW
Jan/Feb 1992

RX-739 Car Radio/Cassette

An evolutionary improve-
ment, Coustic's new 1992
series of full-featured Car
Radio/Cassette Players is
a fusion of technological
ingenuity, functionality and
dynamic ergonomics.

DA-55 Dual Single-Bit
Digital to Analog Processor
with 18-Bit Resolution

Designed and hand-
crafted in the United States,
DA-55 represents the debut
of Coustic's new premiere
Design Reference series.
Coustic again sets the stan-
dard for design excellence.

At Coustic, creative
imagination combined with
serious dedication is a
tradition.

4260 Charter Street

Vernon, CA 90058-2596 USA
Phone: 213-582-2832

Fax: 213-582-4328
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OPTIMUS
DCT-2000
DCC RECORDER

SPECS

Digital Cassette (DCC)

Frequency Response: 5 Hz to 20
kHz, +0.5 dB.

S/N: Playback, 110 dBA; record/
play, 95 dBA via digital input and
90 dBA via analog inputs.

THD at 1 kHz: Playback or record/
play via digital input, 0.0035%;
record/play via analog inputs,
0.005%.

IM Distortion: -80 dB at -4 dB
recorded level.

Channel Separation: Playback or re-
cord/play via digital input, 85 dB;
record/play via analog inputs, 60

Analog Cassette

Frequency Response, + 3 dB: Type |
tape, 40 Hz to 16 kHz; Type 11, 40
Hz to 17 kHz; Type 1V, 40 Hz 10
18 kHz.

S$/N: Without noise reduction, 55
dBA; with Dolby B NR, 65 dB
(CCIR-weighted); with Dolby C
NR, 75 dB (CCIR-weighted).

THD at 1 kHz: Maximum, 1%.

Channel Separation: Minimum, 45
dB at | kHz.

Wow and Flutter: 0.1% wtd. rms.

General Specifications

Input Impedance: 47 kilohms,
+10%.

Input Sensitivity: 600 mV, =1 dB.

Line Output Impedance: Less than 1
kilohm.

Line Output Level: DCC, 2 V rms;
analog cassette, 700 mV rms.

Operating Temperature Range: 32°
to 109° F (0° to 43° C).

Dimensions: 17% in. W X 5% in. H
X 12% in. D (44.1 cm X 13.3cm
X 31.1 cm).

Weight: 14 Ibs. (6.4 kg).

Price: $699.95.

Company Address: Radio Shack,
700 One Tandy Center, Fort
Worth, Tex. 76102.

For literature, circle No. 92

PASC system does not record data that hu-
mans would not hear in any particular case.
This technique makes it possible to digitally
record music signals on a cassette whose
tape moves at the same slow speed as that
of the familiar analog audio cassette. Fur-
thermore, since the tape-drive mechanism

is basically the same as that in analog
cassette decks, all DCC decks are able to

t’s been well over a year since Philips
announced their development of the
Digital Compact Cassette (DCC) for-
mat. While that giant European com
pany was introducing two models of
this newest type of digital tape record-
er, Tandy Corporation, best known for
their thousands of Radio Shack retail out-
lets (and a strong supporter of DCC since it
was announced), beat Philips in bringing
the first DCC deck to market. As David
Ranada and 1 explained in our feature
articles (in the September 1991 and Febru-
ary 1992 issues, respectively), the DCC for-
mat utilizes a digital data-reduction tech-
nique known as PASC (Precision Adaptive
Sub-band Coding). Simply stated, PASC
reduces data rate by a factor of approxi-
mately 4 to 1, based on well-documented
psychoacoustic principles. In essence, the
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play back analog cassettes, although they
cannot record signals in an analog format.

The Optimus DCT-2000 (Tandy uses the
“Optimus” label for its higher end audio
products) takes full advantage of just about
all of the capabilities of the DCC format. It
permits you to connect a digital program
source, such as a CD player having a digital
output (coaxial or optical), for direct sin-
gle-generation digital-to-digital dubbing.
An 1D cueing system lets you add 1D mark-
ers to a DCC tape for more control over
tape playback, and an automatic search
system helps you quickly find the begin-
ning of any track on a DCC tape. A time
display shows the elapsed time of an entire
DCC tape or a single selection, in hours,
minutes, and seconds. Text display shows
the album title, song title, and album cred-
its on prerecorded DCC tapes, if those




PURE PERFECTION

The unique Celestion 30C Transmission Line
lcudspeaker with its slim and beautifully finished cabinet,
tmnscends expectations.

The newly designed Celestion Transmission Line
szstem-C.T.L.*- produces a deep extended and dynamic

bass response, which, combined with its perfectly

100 300

balanced high fidelity sound, makes this floor standing
loudspeaker a unique listening experience.

The new Celestion 300 joins the award winning
Celestion 100 to create pure perfection in two exceptional
loudspeakers.

Unmistakably Czlestion.
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tapes are encoded with such information.
Track programming lets you program the
deck to play only selected tracks on a DCC
tape. Automatic reverse play lets you set the
deck to play one or both sides of a DCC
tape or to play both sides continually, up to
eight times. A record mute function allows
you to record a silent section on a DCC
tape. And besides playing stereo DCC

tapes, the DCT-2000 can play prerecorded
mono DCC tapes, which reallocate the
tape’s data space into four segments, dou-
bling the playing time (up to three hours)
by using half as many channels.

For playing back analog cassettes, the
DCT-2000 is equipped with Dolby B and
Dolby C noise-reduction circuitry. A re-
mote control lets you operate the deck’s

main functions from anywhere in

FREDUENCY RESPONSE. TYPE | ANALOG TAPE. PLAYBACK ON OPTIMUS DCT-2000 DECK A X .
your listening room. However, the
. L remote does not have number but-
tons, so you can’t access a given
m track of a DCC tape directly, as
-30 i you can on most CD or DAT ma-
20 100 Ik 10k 20k chines. You must punch the con-

FREQUENCY — Hz

RELATIVE LEVEL — dB8 RELATIVE LEVEL — d8

FREQUENCY RESPONSE. TYPE I1 AMALDG TAPE, PLAYBACK ON OPTIMUS OCT-2000 DECK B

trols for the Automatic Search
Music System (ASMS) the appro-
priate number of times to get to a

2

-20 T T given track number. For example,
. | if you are playing track 1 and want
to access track 7, you press the for-
-30 - .
7 - " — ward ASMS button (either on t}?e
FREQUENCY — Hz front panel or on the remote) six
Fig. 1—Frequency times. [ noted that track access was
response, for playback no faster than what we are accus-
of Type | (A} and Type Il (B) tomed to with analog cassette
analog test fapes. decks. Specifically, fast-winding a
90-minute cassette from one end
THO ¢ NOISE ¥S FREQUEMCY, ANALDG IN/OUT. DPTIMUS OCT-2000 OCC DECK .
. e to the other took two minutes and
. FHH six seconds!
2 f I
|
Z o000 = 5 S5 Control Layout
= E = The display at the upper left of
. I the DCT-2000s front panel pro-
o.00l vides all sorts of information, in-
20 100 Ik 10k 20k > .
FREQUENCY — Hz cluding track number, time of cur-
Fig. 2—THD + N vs. rent selection, remaining track
frequency for DCC record/ time, remaining total time, and if
playback via analog inputs you choose, an arbitrary numeric
and outputs. count. Also shown are the type of
tape being played (digital or ana-
SPECTRUM ANALYSIS OF RESIDUAL MOISE . DPTIMUS OCT-2000 DECK . .
-40 = log), the direction of tape travel,
S o . + and whether a prerecorded DCC is
_l, -60 " I a two-segment stereo or four-seg-
w : .
G A = : = ment mono recording. As men-
- ~80 o 1 tioned, for prerecorded DCC
> T .
B -100 L | | tapes, text detailing the name of
E ! the artist or the selection can be
=120 : shown. The display also features a
20 100 Ik 10k 20k

FREQUENCY — Hz
Fig. 3—Spectral distribution
of tape noise for analog
playback on Type | tape
and DCC record/play of
"'no-signal”’ digital input.

bar-graph stereo level indicator,
which is vital when you record via
the analog inputs, where “digital
overload” might easily occur.

The tape compartment is in the
center of the front panel. To its
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right are a dozen transport controls: Six
large buttons open and close the drawer,
start recording, and control “Pause,”
“Play,” “Stop,” and direction of tape travel;
six smaller keys handle auto reverse, record
muting, fast forward and rewind, and for-
ward and reverse track search.

DCC RECORD/PLAY
LINEARITY WAS

VIRTUALLY PERFECT,
EVEN BELOW -100 dB.

The on/off switch and remote-control
sensor are at the lower left, next to a swing-
down panel that discloses secondary con-
trols. These include a three-position input
selector (“Analog,” “Digital,” and “Opti-
cal”); a three-position “Dolby NR” switch
(“Off,” “B,” and “C”) for playing analog
tapes; buttons for enabling automatic “I1D)”
codes at the start of each selection; keys for
writing and erasing start, skip, and reverse
ID codes, and a button for renumbering
IDs. Other controls here set the counter
and display modes, the input balance, and
recording level. At the lower right corner of
the front panel are a stereo headphone jack
and its level control.

The rear panel of the DCT-2000 has
analog input and output jacks as well as co-
axial and optical digital input and output
terminals. The remote control handles all
functions of the 12 buttons on the upper
right corner of the front panel except for
auto reverse and “Open/Close.” The re-
mote also allows you to select display and
text modes.

Measurements

In testing a DCC recorder for the first
time, | was faced with many decisions.
Philips has pointed out that conventional
single-tone measurements will not proper-
lv depict the acoustic performance of a
DCC machine; only subjective listening
tests will be meaningful, they have said. As
an engineer devoted to objective electronic
measurement, | found this hard to accept.
My aim was to make some conventional
measurements of the DCC deck’s perfor-
mance and then devise some additional
tests that might show some of the deficien-
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that we have yet heard...try listening to the RM3000. It might eliminate some
common misconceptions about how large (and expensive) a speaker has to be to
provide plenty of high quality sound.”

But big performance from this system is only half the story. Because the
RM3000 really knows how to play hide and seek. As handsome as the satellites are
to look at, in black granite matrix, gloss white or piano black, they neatly disappear
into any size room or decor.

Even our bandpass subwoofer can easily be placed out of sight. Only its
powerful, musical bass per‘ormance says it's in the room. That’s the way it should
be in this discrete 3-piece system.

This is the best time to make our cause for celebration your opportunity to save.
=Choose the ' RM3000, now and for a limited time, while they’re specially priced at all
- ,partncupatmg Polk-dealers.

«~Nothing else measures up to the size of the RM3000’s sound or savings.
}nd won y can be'the expert on that at your Palk dealer.

al M3000 "FROM THe SPERRER SPECIALISTS OF
>

polkiaudio

I For deep, well-defined bass, Polk

| uses twin drivers coupled with a sub-bass
radiator. This bandpass technology produces
! greater low frequency performance

and smooth response.

For the location of your nearest Polk Audio Dealer, call 1-800-992-2520.
In Canada, call 1-416-847-8888.

**RM3000 Celebration runs from November 20 to January 1€, 1992.

Enter No. 42 on Reader Service Card




cies (if any) of the PASC encoding system.
In the future, as more studies are made of
this and other bit-rate reduction schemes, |
hope to come up with additional objective
testing methods that will ““separate the men
from the boys” as far as both DCC and MD
(MiniDisc) products are concerned. For
the moment, let’s take a look at the results
of the conventional measurements.

LINEARTTY OF D/A COMVERTER SECTION OPTIssS OCT-2000 DECK

There turned out to be no point in
showing frequency response curves for
DCC recordings made via the analog in-
puts. When [ used single-frequency sweeps,
the curves were absolutely ruler flat from
20 Hz to 20 kHz—far flatter, in fact, than
the frequency response of most CD players.
In an attempt to exercise the PASC system
more completely, I then tried wide-band

white noise as a signal source. The
response was also essentially flat
over the entire audio range, but the

© ' w curve was so full of fluctuations
© o caused by random noise that it
| a0 would be misleading to show it.
§ ' ' PLAYBACK And it should be noted that all
o /1 these tests were run at maximum
5 80 4 recording level; otherwise, the
2 -
= / ' PASC psychoacoustic encoding
o - | . 8 .
// R CLE . might have come into play to ellr.n-
-120 inate certain tones and frequencies
-120 -80 -40 0 during the random-noise test.
INPUT LEVEL — dB Next | checked frequency re-
Fig. 4—Output vs. input sponse when the deck was playing
linearity at 500 Hz, for back calibrated analog cassettes
playback only of supplied by BASF. These tapes
prerecorded tape and for have fixed tones extending from
record/play. 31.5 Hz to 18 kHz. With a calibrat-
ed Type [ tape, response is down
about 3 dB at 18 kHz and, at 31.5
Hz, is down about 2.8 dB for the
AMALYSIS DF 700 M7 SAwTOOTM WAVEFORM [MPUT SIGMaL RECORDED ON DCT-2000 DECK A ICft Channel al]d 2‘5 dB fOr the
o O T i - right (Fig. 1A). Resuits are virtually
v N T Tt the same with a calibrated Type II
g -40 HHt1+—1—t+—F+—+——— analog tape (Fig. 1B).
hu | j I P | | Returning to the digital record-
¥ _s0 il i J | ‘ l] I | LI ing mode, [ used the analog inputs
1 ] |
5 ‘\r""["l }lJ ;L I'JJJL IJ | to tape signals from 20 Hz to 20
wh L . . R Rt e ] .
€ ool L | kHz at maximum (0-dB) level.
0 6k 12k Bk 24k 30k During playback, I plotted the
FREQUENCY — Hz DCT-2000's THD + N as a func-
PLAYBALK OF 700 Wz SAMTOOTH WAVEFOM RECORDED OW OPTIWUS OCT-2000 OECK tion of fl’equency (hg 2). Over
. R B .
o most of the bass and midrange, the
| results hover around the 0.006%
- N B
Ot N | T I mark, increasing to around 0.01%
4 MK T in the region near 10 kHz and
1
5 -e0 ‘J:H‘J | | H 1 "J‘ 1 decreasing above that frequency to
2 WA e e e 2w a level of 0.006% again at 20 kHz.
T -j20 : - [ recorded a “no-signal” track
0 6k 12k 1Bk 24k 30k

FREQUENCY — Hz

Fig. 5—Spectrum analysis

of 700-Hz sawtooth test

signal at input to DCT-2000 (A)
and from DCC playback (B);
see fext.

via the DCT-2000's coaxial digital
input and plotted the noise spec-
trum in playback (bottom curve,
Fig. 3). Results are far superior to
anything [ could have achieved
with any analog tape recorder.
Measuring overall /N with stan-
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dard A-weighting, I came up with a figure
of 90.34 dBA for the left channel and 90.03
dBA for the right channel, using the same
tape I had recorded via the analog inputs.
Recording a “no-signal” condition via the
coaxial digital input resulted in a playback
S/N ratio of just over 92 dBA.

By contrast, playing an analog cassette
and using a reference level of 250 nWb/me-
ter (upper curves in Fig. 3), | measured
overall weighted S/N of approximately 57
dBA without noise reduction, 65 dBA with
Dolby B NR, and 72 dB with Dolby C NR.
Both Dolby systems worked as expected,
with Dolby B NR suppressing high-fre-
quency noise by about 10 dB and Dolby C
NR extending its action down to somewhat
lower frequencies.

Figure 4 shows two tests of linearity. The
“Playback” curve was made with a test tape
supplied by Philips that carries gradually
decreasing levels of a 1-kHz signal. This
curve is reasonably linear down to around
-80 dB, but residual noise prevented me
from getting a meaningful reading below
that level. On the other hand, a signal of
decreasing level recorded (via the DCT-
2000’s coaxial digital input) and played
back shows virtually perfect linearity down
past —100 dB.

BECAUSE OF PASC
ENCODING, MANY

CONVENTIONAL TESTS
DON'T PROPERLY SHOW
WHAT DCC CAN DO.

For experiments with various signals de-
signed to show the effects of the PASC
data-reduction system, [ was advised by a
correspondent that using a 700-Hz saw-
tooth input signal might be worth trying. [
therefore made a spectrum analysis of the
harmonics of such a waveform as applied
to the DCT-2000’s analog inputs (Fig. 5A).
Note that both even and odd harmonics
show up at gradually decreasing amplitudes
as higher and higher frequencies are plot-
ted. This sawtooth waveform was then re-
corded onto a DCC tape and played back.
A spectrum analysis of the playback signal
(Fig. 5B) reveals that the even harmonics,
evident out past 20 kHz for the input
signal, are only present up to around 9 kHz
when the recording is played back. Clearly,
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the PASC system is “eliminating” the high-
er order even harmonics, on the basis that
such low-amplitude harmonics should be
inaudible, or masked, in the presence of the
high-amplitude odd harmonics. Also note
in Fig. 5 that while odd-order harmonics of
the input signal are evident beyond 20 kHz
when the input signal is analyzed, such
odd-order harmonics extend only to
around 17.5 kHz in playback.

For my last bench test, | returned to the
analog cassette mode to measure wow and
flutter of the deck’s drive mechanism. Of
course, when playing either prerecorded or
home-recorded DCC tapes, wow and flut-
ter is not a factor. However, for analog
cassettes, wow and flutter does need to be
considered. For my DCT-2000 sample,
wow and flutter hovered around 0.1% wid.
rms; the unweighted peak reading was
about 0.2%.

Use and Listening Tests

In addition to a supply of blank DCC
tapes, | was armed with prerecorded cas-
settes from such diverse labels as Arista,
A&M, and London. One outstanding re-
cording I listened to was Mahler’s Sympho-

ny No. 1 (London 425-718-5). The com
plete absence of tape hiss when playing a
tape is, in itself, remarkable, but [ had be-
come accustomed to that from DAT re-
corders. What impressed me most here was

THE CLEAN,
DISTORTION-FREE
SOUND IMPRESSED ME

EVEN MORE THAN THE
ABSENCE OF TAPE HISS.

the clean, distortion-free sound of the
Cleveland Orchestra under the baton of
Christoph von Dohnanyi, its music direc-
tor. The symphony runs nearly 55 minutes,
so the fourth movement played back in the
reverse direction of the tape. (As will be
true in all DCC decks, tape reversal is
automatic). Although I have another ver-
sion of this Mahler symphony, on a Denon
CD, the two performances are not identical
so [ saw little point in comparing the sound
of the CD with that of the DCC.
Subjectively, all of the recordings I had
on hand sounded fine. | could detect no

audible anomalies caused by the PASC
data-reduction system, but I had no way to
compare the DCC tapes with their CD
equivalents. In earlier controlled compari-
son tests of CDs versus DCCs, several of my
colleagues and | were able to detect minute
differences in sound quality. Those differ-
ences, however, did not lead any of us to
express a preference for the CD over the
DCC or vice versa. All | could say during
those tests was that I could detect very mi-
nor differences when synchronized switch-
ing occurred.

Tandy is to be commended for bringing
the Optimus DCT-2000 to market so
quickly and for executing its design so well.
I must confess that the lack of “instant”
access to a given selection on a DCC tape
bothered me a bit because | am so used to
the fast track access of DAT recorders, let
along the even faster access of CD players. |
would repeat that this is only my first test
report on this new tape recording format.
As I become more familiar with DCC and
develop more revealing test signals, I would
hope that | will be able to explore this new
medium in even greater depth down the

line. Leonard Feldman
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SPECS

he HA-D990s were, until re-

Transducer Design: Dynamic.

Coupling to the Ear: Circumaural

Equalization: Not specified.

Sensitivity: 106 dB for 1mW.

Maximum Output: 126 dB for 100
mW.

Impedance: 65 ohms.

Price: $119.95.

Company Address: 41 Slater Dr,
Elmwood Park, N.]. 07407.

For literature, circle No. 93

MEASURED DATA

D.c. Resistance: Left, 65 ohms; right,
64 ohms.

Absolute Polarity: Positive.

Cord: 10% feet long, from left ear
cup, with gold "i-inch sterec
phone plug.

Adjustments: One-piece headband
and bail with detents.

Weight: 8.0 ounces.

cently, IVC's top-of-the-line
non-wireless earphones. The
cord’s gold stereo plug is an
immediate indication of

their high quality, intended
to catch the eyes of audiophiles who
know the value of good, corrosion-
free connections.
Oxygen-free cop-
per wires are used
for the cord and
copper-clad alu
minum wire for
the voice-coils.
The HA-D990 is
part of IVC’s broad range of home
entertainment products that also in-
cludes TVs, VCRs, camcorders, re-
ceivers, CD) plavers, cassette decks,

etc. The company has had a long
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FOR THE PRICE,
THESE 'PHONES OFFER

BOTH GOOD SOUND
AND GOOD VALUE.

rime commitment to this market,
and its products have earned an en
viable reputation for quality.

I'he headband of the HA-1)990 is
designed as one piece rather than a
separate headband and bail used in
some other earphones that | have re-
ported on in past issues. The bails
are short pieces of metal with detent
notches pressed into them at inter-
vals of about 4 mm (approximately

inch), allowing for a reasonabl
fine adjustment to any head size.
The metal bails slide in and out of
plastic retainers that are fixed to the
ends of the headband. The wire for
the right earphone element exits
from the rear of the earcup; it then
passes through the headband and
enters the left earcup. Along this
path, the wire is clamped by a retain
er on the plastic yokes that hold the
earphone cups. The flexible ear-
phone cord is straight, not coiled; it
exits from the bottom of the left ear
cup through a flexible strain relief.

The yokes are modern versions of
the tvpe that were used on some of
the carliest earphones, such as the
“cannonballs” old-timers mayv re-
member. The top of the vokes also
swivel to allow a really good fit to the
head. The cups are made of plastic,
and each has a slot in the edge of the
rim to retain the earcushions. The
dynamic earphone elements are
mounted into removable plates that
are held to the face of the earcups by
four screws. There are foam buffers
at the top and bottom of the ear-
phone elements to reduce retlection
and diffraction effects. The earcush
ions also have an acoustically trans-
parent foam in

sert that covers
the earphone ele-
the

n

ment when
cushion s
place. The ear
cups

are em

bossed with a gold
“L” and “R” for easy channel identi
fication. The foam-filled vinyl cush

ions are reasonably comfortable but
not exceptionally so. They are a little

too small for most ears, smaller than
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Four MX mogels, with intermal amplifiers
between 75 ard 20C watts RMS, provide
an ideal matck for yeur system.
Building On Excellence

Seventezn years of M&K experience in
Satellite-Subwoofer systems comes
together agair to create a new subwoofer
performance standard. And with the 18" x
10" x 13.5" MX-70, M&K creates a new
compact subwoofer standarc.
The Ideal Choice

The unprecedented musical articulation
and “ultra quick” sound of the MX sub-
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EARPHONE EVALUATION

PARAMETER
Overall Sound

RATING COMMENTS
Very good “Good binaural quality” and
“Bright and forward”

them. For example, all
panel members heard a
definite change in the low-
er range when 1 asked
them to press the ear-

Bass Good “Reduced, compared to i
midrange” phones more tightly
Midrange Excellent “Verv good™ and “Natural” against their heads; com-
B ; g . ; o
Treble Good Less tl..."m nl-llcrvnu' phones ments such as “richer”
and “Dull d “fuller” d
Overall Isolation Fair “Not much isolation” an L C AV ETC Jidac
Bass Poor “No bass isolation” Before doing this, with the
Mldrangc 1'.;‘||r ”I".&lh_\ to hcgr outside vaices earphones in a normal
I'reble Good Outside highs reduced L.
Chintort Eair “1 oose fit” condition and no extra
Value Very good “Good value, compared to other pressure applied, the com-

carphones”

GENERAL COMMENTS: Good articulation on voice due to
the bright, forward sound; reasonably good bass: overall good
value.

ments about the perceived
bass quality were “‘good,

LLYY

but not tight,” “dimin-

ished,” and ‘‘reduced,

most circumaural types that completely
surround the outer ear but larger than
supra-aural types that sit on the outer ear.
The headband tension that keeps the ear-
phones in place is very modest. This, cou-
pled with their light weight, could let the
HA-D990s make you forget that you had
them on if only the earcushions were a little
larger. As it is, it's hard to forget the
pressure, especially on the earlobes.
Although the HA-1)990 earphones are of
the “sealed” type, the integrity of the seal is
affected by leaks around the outer ear. This
can cause the level in the range from about
100 to 300 Hz to be reduced somewhat,
compared to the midrange; the listening
panel’'s comments tend to confirm this.
Pressing the [VCs more tightly against the
head increases the output in this range and
gives a fuller sound. The dynamic trans-
ducers appear to have been designed to
compensate in part for the lack of a tight
seal; the output in the bass range is still rea-
sonably good, and the sound of bass drums
and double bass is very good (although at a
lower level than the mid- and high-fre-
quency range). Below 64 Hz, the bass re-
sponse rolls off gradually, with the output
at 32 Hz down only about 8 dB. The lack of
a tight seal also affects the attenuation of
outside sounds, which can be heard (al-
though with moderate attenuation).
Members of my listening panel who au-
ditioned the JVC HA-D990 earphones were
asked to listen to various types of program
material and write down comments. I com-
pared their comments with my measure-
ments and found good correlation between

Y

compared to the mid-
range.” Panel members commented that
the sound of the JVC HA-D)990s was “nat-
ural” and “forward,” which also correlates
well with my measurements.

IVC has designed the HA-DY90 ear-
phones to have a diffuse-field response,
and it matches the diffuse-field equaliza-
tion of the B & K measuring system more
closely than any other earphones that |
have ever measured. The Stax SR-Lambda
Pro Earspeakers, which 1 use as reference,
show a dip at 2.8 kHz when measured with
the B & K system’s diffuse-field response
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Fig. 1—Cosine-pulse
test.

(see the April 1991 issue), and the listening
panel all commented that the HA-1990s
sounded brighter and more forward than
the reterence earphones. One panel mem-
ber, who is an expert on binaural sound re-
cordings, remarked that the HA-D990s had
“very good binaural localization.”

The response of the HA-D990s extends
flat up to about 12 kHz; above this frequen-
cy the roll-off is very gentle, with the out-
put at 18 kHz being down about 10 dB.
Comments on the treble range, such as
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“less than the reference earphones,” indi-
cated this also.

Figure 1 shows the output of the HA-
D990s for a 20-kHz cosine input. The input
pulse is seen at the top, and the output
from the earphones below. After the input
has stopped, the output shows a touch of
“ringing” caused by diminished output
above 12 kHz and the phase shift that
accompanies it. It also shows that the HA-
D990 earphones produce a positive acous-
tical output for a positive electrical input
but with the appearance of a sine wave.
This corresponds to the phase shift that |

MOST OTHER
AUDIOPHILE-QUALITY

EARPHONES ARE TOO
INEFFICIENT TO USE
WITH A CD PORTABLE.

measured, about 90° from 3 to 20 kHz, and
may correlate with comments that the ar-
ticulation of voices was not as clear as with
the reference Stax SR-Lambdas. The panel
members also commented that the differ-
ence in sound when absolute polarity was
switched back and forth was easier to hear
with the reference earphones.

The HA-1990’s 65-ohm impedance
makes these earphones louder than ear-
phones that have higher impedance; this is
apparent when you switch back and forth
between the JVCs and these other models.
The headphone outputs on most portable
CD players and cassette machines have a
low voltage swing, so if you have been
looking for audiophile-quality earphones
to use with them, the HA-D990s are just
the ticket. They can produce very high
sound levels with relatively little input
power, and their load impedance is still
high enough that the output impedance of
most sources will have very little effect on
the shape of their frequency response.

The listening panel gave the HA-D990
earphones an overall rating of *‘very good”
for sound quality. | found them to be better
than some earphones that cost two or three
times as much. I have done a lot of listen-
ing to them and have grown to like them
very well. For the price, they are a very
good value. Edward M. Long
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he electrical repro-
duction of sound is
not quite a century
old, yet in that fragment of time,
we have advanced from the elec-
tromechanical creations of Bell
and Edison to the electro-optical
wizardry of digital audio.

In America, where it all began,
the belief that a better way al-
ways exists was the high-octane
fuel that fed the engine of techni-
cal progress. That engine has
pushed and pulled the hi-fi indus-
try down a long and often twisting

NMtlntosh

One of the most recognized J.S.
high-end electronics brand names the
world over is McIntosh. In fact, most
serious audiophiles would agree that
the whole concept of ultra-high-
performance audio electronics was
essentially invented by Frank
Mclntosh in his relentless pursuit of
perfection.

G Melnlosh C

road in search of accuracy and
realism.

While the loudspeaker industry
was busy searching for new and
better methods of converting
electrical energy back into sound,
the electronics industry was deep-
ly involved in the pursuit of the
best methods, devices, and circuit
topologies to produce that electri-
cal energy in the first place.

This is the chronicle of some of
those whose passion for sound
put them on the pathway to inno-
vation in pursuit of those goals. 1

|
|

In 1946, with the post-World War I
electronics boom in full swing, Frank
H. Mclntosh, who had done
considerable work on power
amplifiers during the war for the
Army, was deep into a personal
research project aimed at producing
a better-quality audio amplifier.
Driven by the conviction that
measured performance and real-
world sonic quality were not mutually
exclusive, Mclntosh channeled his
R&D effort toward producing a
power amplifier that would have
both. In 1947, he organized his efforts
under the Scientific Laboratories
name, with 1,600 square feet of
offices in Silver Springs, MD.

Two years later, the unity coupled
circuit designs, which achieved the
required low distortion and high
power, were complete, and Frank
Mclintosh organized the designs into
the symmetrically driven, balanced
output stage, improved upon but still
found in the company’s products
today.

The unity coupled model 50W-1,
introduced in 1949, produced 50
watts at less that 1% distortion over
the 20 Hz to 20 kHz band. No other
amplifier on the market at the time
even came close to meeting that
performance level. In fact, the design
was so unique that five patents were
applied for, and the first was granted
that same year to the renamed
McIntosh Engineering Laboratories.
Since then, more than 34 additional




Each 4004 MKIl contains two separate monoblock amplifiers enclosed in a single
chassis. This beast produces 200 watts into 8 ohms, 400 watis into 4 ohms from
each monoblock, and continues increasing power into lower impedances. The
new 4004 MKIl has advanced discrete high bias class A gan stages with auto
bias control. From the epoxy sealed military grade resistors to the beta matched
output transistors, the quality o° the components in an Aragon are “ound only in
the world's costliest electronics

All this is then housed in a timeless sculpture of steel and aluminum, whose
beauty has been exhibited in some of the nation’s most prastigicus museums.
But the beauty is not just skin deep, the Aragons are there 1o exhbit the subtle
musical differences between Stradavari, Guarneri and Amati violins.

Experience the beast within the beauty. Made in America and internationally
acclaimed as the finest quality and value attainable.
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2 Elm Street, Ardsley, New York 10502  914-693-8008

Enter No. 34 on Reader Service Card




ELECTRONICS IN
NORTH AMERICA

patents on fundamental improve-
ments to audio design have been
granted to the company.

n 1951, the company moved to the
city that was to become its per-
manent home, Binghamton, NY. By
1957, the constant growth permitted
the company, now called simply
Mclntosh Laboratory Inc., to construct
its facilities at 2 Chambers Street
Today these facilities occupy more
than 100,000 square feet and shelter
more than 200 employees.

Fiercely independent, Mclntosh the
man and Mclntosh the company
have always done things their way.
The pride in producing not just a
high-quality product but the best
possible product has always been an
integral part of everything that comes
from Binghamton.

Much in the style of Rolls-Royce,
Mclntosh products are still manu-
factured in the same slow, careful
way, with individual craftspeople who
take the time needed to do the job
the MclIntosh way. If the company
cannot find o component built to its
exacting standards, it will produce it
in-house, refusing to b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>