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Power and finesse. They've always been important factors in a serious |istening system. Now there's
anew way to achieve both without overpowering your budget

Our new CT-Seven preamplifier/tuner combines a Sonic Holography® preamplifier ar
Asymmetrical Charge-Coupled FM Detection tuner into one convenient component.

It makes beautiful music with our whole line of Magnetic Field Power amplifiers. Including the
new M-4.0t with the same transfer function and power output as Bob Carver’s $17500-pr. ultra-esoteric
Silver Seven monoblock amplifiers.

The CT-Seven as an audiophile preamplifier: Like Carvers fine separate preamplifiers,
the CT-Seven is designed as a “straight wire with gain, capable of perfectly passing input signals
without adding or subtracting any musical nuances.

It includes a meticulously engineered, ultra-low noise phono stage that flawlessly duplicates the
theoretical RIAA equalization curve.

The CT-Seven as a complete sound control center: From the comfort of your listening
chair you can choose from six sound sources including dual
tape monitors, CD input and video/auxiliary inputs (suita-
ble for video sound or DAT). Unlike most remote volume
adjustments which use distortion-inducing electronics, the
CT-Seven employs a motorized volume control for smooth control and
smoother sound quality. Also included are useful 3-band tone controls, mono
switch, loudness equalization and a studio-quality headphone amplifier

The CT-Seven as your passport to musical reality: The CT's Sonic lolography* Generator
B iscapable of redefining your perception of music bv recreating the sound stage and 3-dimensional

- spatial characteristics of a live performance. According to some of Americas top reviewers, Sonic Holog-
raphy™ *.... seems to open a curtain and reveal a deployment of musical forces extending behir
between and beyond the speakers. The effect strains credibility.

And you can create it from any stereo record, tape CD or even FM broadcast. With vour existing
speakers. At the touch of a remote button.

The CT-Seven as a high performance quartz synthesized FM tuner: You've simply
never heard FM until you've heard it through the Carver Asymmetrical Charge-Coupled FM Detector
circuit. Multipath distortion, interference and distant station noise are dramatically reduced. Weak
stations emerge into dramatic clarity. Yet stereo separation, space, depth, and ambience were not only
retained, but seemingly enhanced by the lack of background noise

Choose 8 FM and 8 AM presets by remote control. Scan the broadcast band automatically or
manually. With the CT-Seven’s ACCD circuit on, you'll discover “new ’stations which were previously
unlistenable!

The CT-Seven’s power partners: Only Carver gives you four high power amplifier choices
from 140 watts to 375 watts per channel. Each is perfectly matched to the CT-Seven. And each uses
Carver’s cool-running Magnetic Field Technology which dispenses with bulky power supplies and power
wasting external heat sinks. .. yet which is so rugged it's used in the world's largest touring professional
sound systems.

Choose from the new “modestly-powered” M-0.5t (140 watts per channel RMS
20-20kHz both channels driven into 8 ohms with less than 0.1% THD), the
M-1.0t (200 watts/ch. per channel RMS 20-20kHz both channels driven into 8
ohms with less than 0.15% THD), M-500t (250 watts per channel RMS 20-20kHz.
both channels driven into 8 ohms with less than 0.15% THD), or the new M-4.0t
(375 watts per channel RMS 20-20kHz both channels driven into 8 ohms with
less than 0.5% THD).

Hear brains and braun together al your Carver deale:
and the most expensive tuner in the room to hear Asymmetrical harge-Coupled FM
work its magic. Put on your favorite CD, press the CT-Seven's Sonic Holography® remote button
and feel the sound room “disappear” Turn up the volume to live performance levels and
discover the impact of true dynamic headroom.

And then get ready for another pleasant experience when you discover what a super value the
CT-Seven and Carver power amplifiers are.

For more information or the dealer nearest you, N 5y
call 1-800-443-CAVR
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P0.Box 1237, Lynnwood, WA 98046



JULY 1989 VOL. 73, NO. 7

| CD Spectra and Recording, page 42

HOW HOT ARE CDs? Howard A Roberson 42
QUICK CONSTRUCTION PROJECT:
BUILD AN INDOOR FM ANTENNA Richard J. Kaufman 52

EQUIPMENT PROFILES

MOTIF MC8 PREAMP

AND MS100 AMP Bascom H. King 56

| TANDBERG 3080A FM RECEIVER Leonard Feldman 74
SHURE HOME THEATER SOUND

HTS 5300 SURROUND DECODER Howard A. Roberson 84

| | AURICLE: TWO TEST CDs—
| AUDITORY DEMONSTRATIONS AND
ANECHOIC ORCH. RECORDING John Eargle 98

| ROCK/POP RECORDINGS 104 |
JAZZ & BLUES 108
CLASSICAL RECORDINGS 110

DEPARTMENTS

SIGNALS & NOISE/ERRATUM 4 |
AUDIOCLINIC Joseph Giovanelli 10
TAPE GUIDE Herman Burstein 12

| | THE BOOKSHELF 16
SPECTRUM Berger and L Feldman 22
AUDIO ETC Edward Tatnall Canby 30
BEHIND THE SCENES Bert Whyte 36

The Cover Equipment: Motif MC8 preamp and MS100 amp
The Cover Photographer: ©1989, Carl Zapp

Audio Publishing, Editorial. and Advertising Offices 0
1515 Broadway, New York, N'Y 10036 6 i

Bureau

Subscription inquiries. (800) 274-8808 “)\ !
in Canada or other foreign countries, (303) 447-9330 LR

Shure Surround Decoder, page 84

L — —— — = - - — =




N° 27

The music begins and a window
opens. The boundaries of time and
place fade as a unique musical
experience is recreated in your
home.

Our quest for this ideal has
produced the new Mark Levinson
No. 27 Dual Monaural Power
Amplifier. We believe it is destined
to bring more music lovers closer
to their ideal than ever tefore

To learn why, you are invited to
share the experience at your
nearest Mark Levinson dealer.

Mark Levinson® products are manufactured ar d distributed worldwid= by MADRIGAL AUDIO LABORATORIES
PQ. Box 781, Middletown, CT 06457 ITT TLX 4942158




SIGNALS & NOISE |

Gotcha!
Dear Editor

| was a little surprised to read Irene
Lirpa’'s advertisement—er, letter—in
the April issue. How convenient that
you should print her “information” in
the "Signals & Noise" column. Had you
used a little better judgment in letting
readers know what's available out
there, you could have cited Lirpa
World Tours' service as something you
discovered and included it in "What's
New." Better yet, you could have let
Ms. Lirpa take out a quarter-page ad in
your magazine

No, | am not involved in any busi-
ness like Irene Lirpa’s, but | am a read-
er of Audio who objects to its recent
lack of judgment

Gerry Bokas, Jr.
Royal Oak, Mich.

Editor's Note: Ms. |. Lirpa's name,
| backwards, is =E1P

| The Unnamed Voice

Takes the Mike

Dear Editor:
| | was the unnamed public radio en-
| gineer quoted by Edward Tatnall Can
[ by in his August 1988 column, and |
would like to respond to Stanley Lip-
shitz's interesting January 1989 letter
commenting on the column

| had not heard of the curious phe-

{ nomenon elucidated by Mr. Lipshitz in
which level differences between left
and right loudspeakers translate into
lt|m|ng differences between the ears
Fascinatingly counter-intuitive!
| Itis not without trepidation that | ven-
ture to contradict the redoubtable Mr
Lipshitz. Nevertheless, | cannot agree
with his conclusion that a Blumlein re-
cording (one made with a pair of coin-
cident figure-eight mikes crossed at
90°) will give results in every way supe-
rior to an arrangement of spaced mi
crophones. Blumlein certainly does
provide superb lateral imaging, but not
depth—at least to my ears. At NPR
workshops at SUNY, Fredonia and the
University of lowa, | participated in ex-
periments in which the same perfor-
mance was recorded on multi-track
tape using several pairs of mikes, so
that different microphone techniques
could be compared directly. | was
present while many of the recordings
were made, and so was able to hear

what the performance actually sound-
ed like in the hall. In no case did | find
that any coincident technique gave the
most lifelike reproduction. In all fair-
ness, not everyone agreed with me,
but neither was | completely alone in
my perception. | do not agree that this
is entirely a matter of the reverberant
characteristics of the recording. In
most cases | found a closely spaced
array, such as ORTF (cardioids
spaced at 17 cm and angled at 110°)
to give the most realistic and pleasing
results, combining a fair degree of lat-
eral imaging accuracy with a sense of
openness and depth simply not there
with the Blumiein (or other coincident)
pickup
What | know about mike techniques |
have learned on my own. | came to the
field of classical music recording es-
sentially without prejudices (being too
ignorant to have any), and enthusiasti
cally tried the first "stereomike" | came
across, the highly respected AKG C-
24 But | was disappointed with the
result then, and have been ever since.
As Mr. Lipshitz points out, stereo is a
flawed medium not entirely capable of
bringing the listener into the concert
hall. Since complete accuracy is im-
possible, | suggest that there is room
for valid disagreement about which
compromises work best
Steve Graham
University of Michigan
Public Radio Stations
Ann Arbor, Mich

Mr. Lipshitz Replies: Mr. Graham is not
alone in being unaware of the level
time interchange between loudspeak-
ers and listener's ears in stereo repro-
duction. This is why | wrote a detailed
paper which examines the whole ste-
reo question and substantiates my
claims (“Stereo Microphone Tech-
nigues—Are the Purists Wrong?" Jour-
nal of the Audio Engineering Society
Vol. 34, No. 9, September 1986). Some
of your readers may be interested in
examining this paper or even in order-
ing the demonstration cassette pro-
duced to illustrate my points. (It is
available for $10 in Dolby B or C NR
from the Audio Engineering Society, 60
East 42nd St., New York, N.Y. 10165.)

Good Blumlein stereo requires mi
crophones with excellent figure-eight
patterns. Large double-diaphragm
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California Audio Labs introduces
the new ICON CD Player

From the company that builds the
worldwide reference standard
in CD Players.

California Audio Labs has set the standard in CD player
performance for years. Now, at an afferdable $695
the new ICON joins the most successful famély
of high end CD players made. -
Featuring 8 times oversampling
and 18 bit D/A converters, the
ICON is made in America

to exacting standards.

Our new linear drive

laser and 24 bit
digital filter add
quality and
performance
far beyond
expectations.

4

At California |

Audio Labs,
exceptional -

sound quality B

is a tradition. ' '
The ICON brings u‘yr
CAL performance 94

to a new level ? . :xl.l_.;rr -
of affordabilit - Ay = .
L | Y ﬁ W
. . 5 ik I ' / “Om =
California Audio Labs Y S Y dg_ ?‘\.\ MR,
7231 Garden Grove Blvd. Suites E&F ..

Garden Grove, CA 92641 QIR -
(714, 894-9747 Fax (714) 894-6706 ' ; \ N\ U

For More Information \ B s

Call 1-8C0-553-4355



The more people I meet in
audio, the harder it seems
to be to get an objective
opinion. This forces me

to form my own. ...

mikes like the AKG C-24 may not be
good enough in this respect; | would
suggest a reduced angling between
80° and 85°. The Schoeps MK-8 figure-
eight capsules are excellent and
should be used at 90°. | find "phasi-
ness” on the direct sound objection-
able, and there is no way of avoiding it
with spaced microphones. | cannot
agree that good Blumlein stereo is
lacking in “depth,” but no stereo tech-
nique can provide “lifelike” reproduc-
tion, in my view.

The audible differences between co-
incident and spaced microphone tech-
niques are largely not a matter of how
these techniques handle the reverber-
ant sound (Blumlein can be very simi-
lar to spaced omnis in this respect) but
rather of how they handie the direct
sound. Many people mistake phasi-
ness on the direct sound for ambience.

Yes, indeed, there is room for valid
disagreement, since there is no ac-
counting for personal preferences. Try
my tape and see what you think.

Stanley P. Lipshitz
Audio Research Group
University of Waterloo
Waterloo, Ont., Canada

Watching the “Roadsigns”
Dear Editor:

As an engineer and constant reader
of the "Roadsigns” column, | took par-
ticular interest in “Take a Balanced
View," which appeared in March. In
that item, lvan Berger describes the
real benefits of fully balanced (or differ-
ential) output/input signal connections
for automotive audio systems. He then
references an article by John R. Bish-
op ("An Informal History of Car Amps,”
May 1988) that states that while some
companies do use differential inputs,
“they all hook those inputs to unbal-
anced lines."”

I'm writing this note to tell you that at
least one company does not commit
this transgression: Ford Motor Compa-

ny. Since the 1988 model year, all Ford

audio systems with the Electronic Pre-

mium Cassette (EPC) radio are fully

balanced systems, consisting of bal-

anced drivers in the radio and bal-

anced input circuitry in the amplifier.

This includes both Premium Sound

and Audiophile sound systems. The

action was undertaken for the exact

reason mentioned in your article: 'm-
proved common-mode rejection.

Keep up the good work. I'm looking

forward to my next issue.

Henry Blind

Product Design Engineer

Audio Systems & Applications

Ford Motor Co.

Dearborn, Mich.

Old but Not Outmoded
Dear Editor:

It is only in the past couple of years
that | have been able to devote some
resources to my favorite hobby—those
resources being money and that hob-
by being. of course, sound systems.
As a newcomer, | have found, much to
my pleasure, that there is a lot to learn.

Along with my limited experience
comes the welcome advantage of an
objective view. But the more people |
meet in the audio world, the harder it
seems to be to get an objective opin-
ion. This, of course, forces me to form
my own. It is one of these opinions |
would like to share with you, the topic
being the turntable.

When | junked the system | listened
to in college and began rebuilding,
one of the major decisions was wheth-
er to incorporate a CD player, turnta-
bie, or both. Obviously, if you choose
only one, it's easier to build the system.
Although | was no world-record album
collector, | had amassed a number of
LPs. But the question still remained. |
upgraded my system, purchasing
everything except a new turntable, and
began buying CDs. Reading the local
swap paper one day, | noticed a Linn

LP12 for sale. Yes, the infamous Linn.
One of the reasons | had not pur-
chased a turntable up to that point was
the fact that the price of a good refer-
ence table was quite high. Well, |
couldn't refuse the Linn's price, so |
went out and purchased it. After a little
scouring, | even came up with a Syrinx
PU2 arm that, by chance, was the one
for which the arm board on the Linn
was originally drilied.

To make a long story short, my Linn
is quite a rival to my CD player. I'm
back to buying LPs. And with a refer-
ence table like the Linn, its infinite ad-
justments allow me to tailor the sound
to my ear; I'm not forced to listen to
what I'm told music should sound like.

Thank God for the CD. It has put
affordable reference turntables on the
used market. In the future, please don't
forget new diehard turntable people.

Joe Vastola
Buffalo, N.Y.

Calling All Call Letters
Dear Editor:

In the April 1989 "Audio ETC" col-
umn, Edward Tantall Canby incorrectly
identified the key station of NBC as
WABC. It was actually WEAF, which
became WNBC at the time NBC was
forced to divest itself of its Biue Net-
work. The network then became known
as the Blue Network of the American
Broadcasting Company and, later,
ABC. Its key station was WJZ, which
became WABC nearly a decade after
ABC’'s inception. WNBC became
WRCA from 1954 to 1960, at which
time the call letters reverted back to
WNBC, which they remained until a
few months ago, when the station
ceased operation. The WABC desig-
nation to which Mr. Canby refers be-
longed to the station that became—
and remains today—WCBS. Scrabble,
anyone?

Eli Segal
Richton Park, ill.

Erratum I §3 orson
The op-amp power supply construc- 24
tion project on pages 51 to 53 of our o 10-1'“ U o Boun .
May issue contained an error. In the o 3% 1 s
schematic diagram (Fig.1), capacitor _:gg;g oo foofmz [ vick 03 10w 10w
C38 was shown in series with diode D2. 9 F"ﬂ" Y i oL QL uF L 1uF
It should actually be in series with di- TR0 | a3 |
ode D1, as shown in this corrected ons |
schematic. é(z
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The one disadvantage
of owning the Pioneer

6-Disc Multi-play CD Changer.

For More Information

Call 1-800-553-4355

No. the disadvantage of owning our
CD changer system is not the con-

venient trunk-mounted changer box.

That’s an advantage. And it’s not the
fact that you can control it at the
touch of a button frem inside your
car. That’s an advantage. too.

It’s not the easy-loading magazine
that allows you to catalog six of your
favorite CD’s. I's not the “random
play” feature. It’s not that you can

chowse from four Multi-play CD
changer systems to meet vour music
and budget needs. Nor is it the fact
that the Pioneer 6-Disc Multi-play
magazine works in both home and
car players. And it’s not even the
endless hours of incredible music.
Agein, those are all advantages.

Then what is the one disadvan-
tage to owning a Pioneer 6-Disc
Mu ti-play CD Changer system? It’'s
tha parking meters may run out
before your music does. But you
know what? Just pay the tickets.

It’s more than worth it.

For more information on the
Pioneer 6-Disc Multi-play CD
Changer system or vour nearest
Picneer dealer. call toll-free

1-800-421-1404.

) PIONEER
CAR AUDIO SYSTEMS
© 1989 Pioneer Electronics (USA) Inc., Long Beach. C,

Enter No. 22 on Reader Service Card
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Canadian Brass—The
Mozart Album (CBS Master

374561
Najee—Day By Day
EMI-A

ttar

371856

Melissa Etheridge
71468

Journey—Grealest Hits
375279

Ramones—Ramones
Mania 371450
Breathe—All That Jazz
(A&M) 3nazz7
Huey Lewis And The
News—Small World
3 371419

Toni Childs—Union (A&M
371351

Bruce Cockburn—Waiting
For A Miracle (Goid Castle
anazre
Steve Winwood—Rol
With It 37i2n
The Bernstein Songbook
—selections from West
Side Story. On The Town
elc. Bernstein cond. (CB¢
371088
New Edition—Heart Break
M( 370882
Spyro Gyra—Rites of
Summer (MCA 70767

Randy Traws—Old 8x10
370643
Elton John—Reg Strikes
Back (MCA 370536
Patti Smith Group—
Dream Of Life 1
370478

Robert Palmer—Heavy
Nova (EM 370395

David Sanborn—Close Up
(W 370304

Wynton Marsalis Quartet
—Live At Blues Alley
370080-390088

Guns N’ Roses—GN'R

Lies (Getten 376087
Tracy Chapman. r
369892
Al B. Sure—In Effect Mode
Warne 369637

Ziggy Marley & The
Melody Makers—
Conscious Party (Virgin
369512
Joe Jackson—Live 1980/
1986 (AAM) 369504-399501
Van Halen—QOU812
W. < 369371
Bobby McFerrin—Simple
Pleasures (EM 369306
DJ Jazzy Jett & Fresh
Prince—He's the D.J., I'm
The Rapper /IRCA
369264

Anlta Baker—Giving You
The Best That | Got (Eiekir:
374058
The Clash—The Story Ot
The Clash Vol. | (Ep
368597-398594
Michael Feinstein—Isn't it
Romantic (Elekira) 368399
Basla—Time And Tide

368043
Sade—Stronger Than
Pnde (Ep 368027

Orchestral Manoeuvres
In The Dark—Best Of

OM.D.(AZM 367755
REQ Speedwagon—
Greatest Hits (Epic) 367672

Sinead O'Connor—The
Lion and The Cobra
367086

Tina Turner—Live In
Europe

apr 366898-396895
Robert Plant—Now and
Zen (Es Paranza 366716
Carly Simon—Greatest
Hits Live (Arista 365874
The Manhattan Transfer
—Brasilt (Atian'c) 363648
Linda Ronstadt—
Canciones De Mi Padre
Asylurr 362640
Pretenders—The Singles

362541
Steve Winwood—
Chronicles (Island) 362525
Robbie Robertson

362152
Michael Jackson—Bad

362079
Stmg— Nothing Like The
Sun (A&M 361675

Introducing The Hardline
According To Terence
Trent D" Arby

361618

o b

¥
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Edie Brickell & New

Bohemians—Shooting

Rubberbands At The Stars
374835

Guns N’ Roses—Appetite
For Destruction (Getten

359984
Bruce Springsteen—
Tunnel Of Love

360115
Billy Idol—Vntal idol

360107
Jethro Tuli—Crest Of A
Knave (Chrysal 360040
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Living Colour—Vivid
(Epc) 370833

Bobby Brown—Dont Be
CruelihCA) 372045

The Movies Go To The Opera
—Various Artists Angel 372342

DISCS!

Roy Orbison—Mystery Girl

Vs

Kenny G —-Sihouette
tAr sty 371559

377101

plus shupping/handiing
with membership

Details below

U2—Rattle And Hum

sl inety 374017 Lolumty »
Aerosmith—Permanent
Vacation (Geften) 359075

Bruce Springsteen—Born
InThe US A (Columtua)
326629

You Take
(A&M)

Bangles—Everything

Duke Ellington Orch.—
Dignal Duke (GRP) 357350

The Police—Every Breath
The Singles
348318

Portrait of Wynton

Kiri Te Kanawa—Verd: &
Puccini Anas (CBS Master )

343268  Flashback (EMLI.

Luciano Pavarotti—In

Best Of J. Geils Band—

New Kids On The Block

373829  MarsalisiCBS ‘fas er) Concert (CBS Mster) —Hangin Tough
373555 373548  (Coumtw) 368423
139‘!836‘ gzl;g)e K'"k’_s‘;gg‘; The Cars—Greatest Hits U2—The Untorgettable Fire
(Elektra) 339903  (Islend) 337659

Dire Straits—Brothers In

339424 Arms (W rne- Bros ) 336222

White Lion—Pride
Aty ey 359471
Squeeze—Singles—45 s

And Under (A& 317974

Barry Manilow—Greatest
Hits Ans' 1) 288670

Classic Rock from the 50's, 60's & 70's

Best Of The Doors
(F owrr gy

Crosby. Stills, Nash and
Young— So Far (Atl intc)
378745
Grateful Dead-—Skeletons
From The Closet
(W irner Bros ) 378406
Rockpile—Seconds Of
Pleasure (Columt»a) 377846
Jerry Lee Lewis—18
Original Sun Greatest Hits
(Rhino) 369108
Joni Mitchell—Court and
Spark (Asylum) 367102
The Who—Greatest Hits
{(MCA) 365361
Little Feat—Feats Don't
Fail Me Now (W itner Bros 1

363523
Grateful Dead—
Workingman's Dead _
(Wron Bros ) 358887 Eagles—Greatest Hits Vol

2 A ylumy

The age of CD sound is here—and you
have a pracncal new way 1o find the CDs you
waont As your introduction to the CBS Com-
pact Disc Club you can choose any 8 CDs
hsted in this od tor 1¢ Fillin and mai! the
apphcation—we'll send your CDs and bill
you for 1¢ plus shipping und hondling You
smply ogree to buy 6 more CDs ‘at reqular
Club prices}in the next three years — and you
may then cancel your membership anytime
after doing so
How the Club works: Aboutevery four
weeks (13 times ayear youllreceve the
Club's music magozine which describes the
Selection of the Month  plus new hits and
old favarites from every teld of music In
addihon, up to six imes a year, you may
recewe offers of Special Selecthons, usually
otadiscount off regular Club prices fora
1otal of up 10 19 buying opportunities
Ityouwish torecewve the Selection of the
Month, you need do nothing —1t will be
shipped avtomatically If you prefer an alter-
nate selection, or none at oll, fill in the
response card always provided and mail it
by the date speatied You will always hove al

Selectons with two numbers contan 2CDsand counto 2 50 wt te nboth number

GBS COMPACT DISC CL

357616-397612
Jimi Hendrix—Are You
Expenenced? (Ropnse)
353102

Yes—Fragtle (Al 1ntic)
3!

51957

317768 Stones Rec)

“The AT € caeesa | fies

st | fies (X
ROY ORBISON

D

A Decade Cf
Steely Dan MCA 341073
Motown's 25 #1 Hits—
Various Artists L'o'owr )
319996-399998
Creedence Clearwater
Revival—2C Grealest Hils
Fanasy) 308049

Roy Orbison—Tne All-

Time Hits Vois t &2

(Calaer b+ Spec s Product)
377945

Trattic—The Low Spark Of
High Heeled Boys (Islanc)
351924

Rolling Stones—Sticky
Fingers Rolling
350645

leost 10 doys n whizhto moke your decision
Ifyou ever receve any Selection without ha
ing 10 days 1o decide, you may return it at
our expense

The CDs you order during your member -
ship will be billed at regulor Club prices,
which currently are $1298 1o $1598 —plus
shipping and hand'ing (Multiple-unit sets
may be somewhat ugher ) After completing
your enrollment ogreement you may cance’
membership at any time, if you decide to
continue os amember, you'll be ehgible for
our money-saving bonus plan It lets you buy
one CD ot half price for each CD you buy at
regular Club prices
10-Day Free Trial: We'll send detoils of the
Clubs operation with your introductory ship-
ment It you are no* satisfied for any reason
whatsoever, just return everything within 10
days and you will have no further obligaticn
So why not choose 8 CDs for 1¢ nght now?
ADVANCE BONUS OFFER: As a special
offer to new members, take one additional
Compact Disc nght now ond pay only
$695 Its achance 10 get a ninth selection
ot a super low price!
¢ 1989 CBS Records Inc

L B:Terre Haute, 1\ 1681

Led Zeppelin (&* i
299966
Harry Chapin—Greatest
Stories Live Fig»' 1
296939
Joe Jackson—Look Sharp
At 294421
James Taylor—Greates)
Hits v et 80 v 291302

The Beach Boys—Made
INThe US A (o 1w )

Buddy Holly—From The
Ong Master Tapes (MCA)

Chuck Berry—The Great
Twenty-Eight ("nes )

Best Of The Band ( « ‘o
269365
Chicago —Greatest Hits
Cole t 260638
Simon & Garfunkel—
Greatest Hits
(Cou s 219477
Bob Dylan—Greaiest Hits
wourr: g 138586

346445

348110

Woodstock—Onginal
Soundtrack (A" ¥ )
291864-391862

The Byrds—Greatest Hits

343657 C ut 342501

'_CBS COMPACT DISC CLUB, 1400 N. Fruitridge
PO. Box 1129, Terre Haute, Indiana 47811-1129
Please accept my membership application under the terms outhned in this
adverhsement Send me the 8 Compact Discs hsted here and bill me 16 plus
shipping and handlirg for all eight 1 agree 10 buy six more selechions at reqular
Club price, n the caming three years  and may cancel my membership at any
time afler doing so

9yF89

SEND ME THESE
B8CO1FOR k¢
My main musicolinverestis (checkonel: 8 1 . ;. .
[0 Hord Rock [ Soft Rock O Jozz
Van Halen Debbre Gibon Kenny G
u2 Fleetwood Mac Al Jarreau
[ Easy Listening/Pop O Classical®

Viadimur Horowit s
Luciano Pay 1ot

Neil Diomond Barbra Strersand
Johnny Mathis Ray Connit

Mr

Miss Prnt i tNome " ol T o Nam
Address Apt

City

State 2p

Doyouhave a VCR7104} [] Yes []No

Do youhaveocredtcard?(03) [J Yes ] No CVH/F6 CVJIF7
ADVANCE BONUS OFFER: Also send me

one mor2 CD right now al the super low price: I:]
of ust $6 95 which will be billed 1o m=»

Note we reserae the rghtto rejectony aspl  tan or n ol any member hp Thew off « not
6vo loble 7 APQ PO Aloywo Howa Purtto ¥ o wr te for details of aiternar or ottes Casadi
resdents erviced lror loronto Appicable  le tas added 1 all order *Clo ol member
servcedby he CBSClas al(l b

I
I
I
I
I
I
I
I
I
I
| Mrs
I
I
I
I
I
I
I
I
I
|




AUDIOCLINIC

JOSEPH GIOVANELLI

SPARS Codes on CDs

Q. Is there a standard location
where the SPARS code can be found
on a CD?—Wesley S. Mayeda, Ox-
nard, Cal.

A. There is no standard place on a
CD for the SPARS code. CBS often
puts it on the CD box. With PolyGram,
you are likely to find it on the disc itself.
| have a couple of CDs which don't
even have a code. SPARS, by the way,
stands for Society of Professional Au-
dio Recording Studios, and the code to
which we refer here shows whether the
original recording and mastering were
analog or digital.

Bypassing the Preamplifier

Q. | have a CD player and a
biamped speaker system. | do not wish
to use my preamplifier when playing
my CDs. Rather, | want to connect the
player directly to the inputs of my elec-
tronic crossover. In fact, | have tried
this; it works well, and there is suffi-
cient volume. However, it is inconve-
nient to switch cables to the crossover.
Should | use Y connectors to hook up
the preamp and the CD player to the
crossover inputs? Would it be better to
use a switch between the preamp and
the player—C. M. Elsbernd, Cincin-
nati, Ohio

A. As you already have discovered,
you can definitely bypass the pream-
plifier and send your CD signal right to
the crossover network. (Personally, |
would be unhappy about losing most
of the functions found on my preampli-
fier.) In any case, you must use a
switch to move the crossover inputs
between the outputs of the preamp
and those of the player. This can be
accomplished by constructing a little
box to hold the switch and the various
connectors which will be wired to the
crossover inputs, the preamp outputs,
and the CD player's outputs. You need
a two-pole, double-throw switch. One
pole is for the left channel, the other for
the right. The wipers connect to the
crossover inputs, and the appropriate
switch contacts are wired to the appro-
priate equipment outputs. Use a
"break-before-make” switch. Place a
1-megohm resistor (wattage not criti-
cal) between each output and ground.
The purpose of this is to eliminate
“clicks” when the switch is moved be-
tween sources.

Do not use Y connectors. It's a
tempting thought, but what is likely to
happen is that the preamplifier will at-
tempt to drive the CD player or the CD
player will attempt to drive the pream-
plifier's output, in addition to driving
the crossover. At best, this will reduce
the amount of signal available to drive
the crossover. At worst, bass will be
lost and distortion will rise. With some
circuits, there is a definite possibility of
damage. | refer here to output circuits
which are direct-coupled—no coupling
capacitors.

Leaving Your CD Player On

Q. Some of the "underground’ mag-
azines recommend leaving a Compact
Disc player on at all times because it is
supposed to sound better after a con-
siderable warm-up of the machine. Be-
cause a laser has a lifespan of 2,000 to
3,000 hours, does this on-time de-
crease the life of the laser or is the
laser off until play begins?—Dennis R.
Najuch, Medfield, Mass.

A. The laser is not operating except
for the time the CD is being played or
searched. Therefore, it is possible to
leave your player on at all times. | have
tried this, but my players, at least,
sounded no better to me when | letft
them on all the time than they did when
| listened just after turning the player
on. It would be interesting to learn what
you notice.

Balanced Inputs

Q. What are balanced inputs? I've
often seen this term with regard to mix-
ers.—Tripp Davis, Memphis, Tenn.

A. Equipment which you are familiar
with probably has unbalanced inputs,
i.e., the signal is connected between
the input and ground. When the signal
is applied between the "hot” lead and
ground, this signal forces the voltage
on the "hot” lead to move above or
below ground potential in accordance
with the instantaneous polarity of that
signal.

The balanced input is so arranged
that neither signal lead is connected to
ground. When this input is driven, one
input terminal swings above ground
while the opposite terminal swings be-
low ground. When the polarity of the
signal reverses, the terminal whose po-
larity swung below ground now swings
above ground, and vice versa for the

other signal terminal. It is called a “bal-
anced" input because the potential dif-
ferences between each lead and
ground are always equal, though op-
posite in polarity.

The cable used consists of two con-
ductors and a shield. The shield is
connected to ground as you would ex-
pect, but it does not carry the signal
because ground is only a reference.
Carrying the signal is the job of the two
center conductors. The shield serves
only to keep hum from being induced
into the two "hot™ conductors.

Meanwhile, the two conductors are
wrapped around one another. This
serves an important purpose: No
shield is absolutely perfect. If the cable
we're discussing is in the presence of
strong hum fields, some hum voltage
will find its way into the two conduc-
tors. This hum voltage will be intro-
duced into both conductors more or
less equally. It will, therefore, try to
swing both conductors either above or
below ground at the same time. Re-
member that, in order for a signal to
feed a balanced input, the conductors
must act in opposite directions. In-
duced hum won't act this way, but the
desired signal will. (I ran 50 feet of
unshielded mike cable, using a bal-
anced input. Even without shielding,
there was virtually no hum!)

Because of their hum-cancelling
ability, balanced circuits are often
used where amplifier signals are low
and where cable runs are long.

FM Overload

Q. Recently, | connected my FM re-
ceiver to a combined FM/TV outdoor
antenna. My tuner's signal-strength
meter reads full scale. Rather than im-
proving performance, however, using
this antenna has produced more dis-
tortion. Is it possible that there is too
much signal for my receiver to cope
with?—Bill Dermer, Brooklyn, N.Y.

A. Based on your description, the
most logical conclusion | can reach is
that your receiver's front-end is over-
loaded by too much signal. The signal-
strength meter reads full scale, so it is

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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impossible to tell how much more sig-
nal is being received than is shown on
the meter

You didn't mention it, but another
indication of front-end overload is the
reception of the same signal at places
on the dial other than its correct loca-
tion. If you have this problem, you have
proof that the front-end is overloaded.

Chances are that you can discon-
nect your antenna and still receive at
least one signal, possibly with a full-
scale meter reading. This would be
another indication that you have front-
end overload.

Based on the likelihood of overload,
| place an attenuator between the an-
tenna lead-in cable and the receiver's
antenna input terminals. These attenu-
ators are made for the purpose of re-
ducing the amount of signal arriving at
the antenna inputs of TV sets, tuners,
or receivers. They are available with
various amounts of signal reduction;
you will probably require 10 or 20 dB of
signal reduction, or attenuation

If you do not receive at least one
signal at an incorrect dial marking, or if
signals are totally lost with no antenna
connected, it may be that your real
problem is multipath distortion. | note
that you live in Brooklyn, which means
that your antenna may be surrounded
by very tall structures. If some of these
are higher than the antenna, the FM
signals which are distorted are being
received more than once. The first time
the signal is received, it arrives directly
from the transmitter—ijust as it is sup-
posed to. However, that same signal
may bounce off a nearby structure and
be reflected back to your antenna. This

1

second signal will arrive slightly later |

than the direct signal, producing
phase discrepancies which can only
lead to distortion. To complicate the
matter, the signal may be reflected
from yet another structure and be re-
ceived by your antenna at an even
later time.

In the event that your problem is the
result of multipath reception, you
should move your antenna to a differ-
ent location, if this is practical. Some-
times, just moving the antenna a few
inches causes the undesired signal re-
flections to disappear or become so
weak compared to the strength of the
direct signal that the sound from the
receiver is restored to normal. 4
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WHY MANY
PEOPLE
CAN'T GET NO
SATISFACTION
WHEN

THEY TAPE
ROCK & ROLL.

Lots of tapes out there think rock & roll is a communist
conspiracy to corrupt the youth of America. You'd think each
tape comes with its own little censor who snips out all those
great, devastating sounds—the ones that reaily challenge a
tape’s performance.

But don't be dismayed. Because there's a new cassette
out there that faithfully reproduces the dynamism of rock &
roll. Fram the lowest lows. To the highest highs. it's TDK's
spectacular Afi—a “normal” position tape that craves high
resolution digital sources.

What gives AR its ability to deliver such clean, powerful
sound begins with an incredible TDK innovation: NP (non-
porous) ferric magnetic particles. Since the particles have no
pores, the magnetic energy is far greater There's also a
special binder system and coating technology that insure
maximum dispersion and super high packing density.

The resufts? High and low frequency MOLs (Maximum
Output Levels) are -6.0 dB and + 6.5 dB respectively. (The low
is equal to METAL tape! Wow!) Bias noise is a low -56.0 dB.
And the dynamic range is exceptionally wide.

To preserve the integrity of this unparalleled tape, modu-
lation noise has been substantially decreased, thanks to
TDK's Iow resanance HP-AR mechanism and shell. And to get
the most from your CD's, it's available in 100 as well as 60 and
90 minute lengths.

Now, AR you satisfied?

HIGH PRECIBION ANTI RESONANCE
CASSETTE MECHANISM

Enter No. 29 on Reader Service Card



TAPE GUIDE

HERMAN BURSTEIN

Dolby NR and Bias Adjustment

Q. | have read that bias setting
should be determined with Dolby noise
reduction off, and this is the way | have
normally established bias settings. A
friend who is generally more knowl-
edgeable in such matters than | am
has told me that | should set the bias
using the NR system that | plan to
record with. | have tried his method but
have found that recordings often
sound somewhat shrill, especially with
Dolby C NR, indicating insufficient
bias. Which of these is the proper
method?—Larry Craven, Raleigh, N.C.

A. There are two creditable schools
of thought as to whether bias should
be adjusted with Dolby NR on or off. In
theory, bias should be adjusted for flat-
test possible response with Dolby NR
off; the use of Dolby NR would then
have the least effect on treble re-
sponse. But as a practical matter, it is
often satisfactory to adjust bias with
Dolby NR on. | have discussed the
matter with an extremely knowledge-
able audio engineer, and he said that,
attimes, he has achieved better results
by adjusting bias with Dolby NR on.
Apparently, the way to go varies with
the deck. On my Nakamichi deck, |
find it satisfactory to adjust bias with
Dolby on.

Comments are invited.

HX Pro as Noise Reduction

Q. | believe | understand how HX
Pro works. Isn't it a secondary form of
noise reduction? If you can record high
frequencies at a higher level by means
of HX Pro, don't the lower frequencies
of the program material also get re-
corded at a correspondingly higher
level, with a concomitant increase in
signal-to-noise ratio?—R. Haeffele,
Bloomington, Cal.

A. With HX Pro, somewhat less tre-
ble boost is required in recording than
would otherwise be the case, thus
lessening the risk of tape saturation.
This is because, in the presence of
high-frequency energy. the bias is
somewhat reduced by HX Pro, yielding
better treble response. Therefore, ei-
ther the recording level can be pushed
a bit higher or the same recording level
can be used as before but with less
danger of tape saturation. Only the first
alternative would be equivalent to
noise reduction.

Curious About Type Il

Q. Please clarify one of life’'s myster-
ies for me. My cassette deck has auto-
matic selection of bias and equaliza-
tion, based on the cassette shell. | find
that | can use Dolby NR only with Type
I tapes. If | use Dolby NR with Type I,
much of the crispness is lost in play-
back. On the other hand, without Dolby
NR, | find no objectionable hiss on
most recordings made with Type Il
tape. What do you suggest?—Larry R.
Murray, West Palm Beach, Fla.

A. It seems that you have one or
both of the following problems when
your cassette deck goes into Type |l
mode: Either excessive bias is sup-
plied in recording, which reduces high
frequencies somewhat (but not to an
intolerable extent), or Dolby NR track-
ing is inaccurate, resulting in treble
loss. (Tracking refers to the fact that
the level of the encoded signal, in re-
cording, must match the level of the
playback signal that is decoded.)
Noise-reduction circuits tend to accen-
tuate departures from flat response.
Thus, any high-frequency loss due to
excessive bias is accentuated by the
NR system:; this is in addition to losses
due to mistracking.

Inasmuch as your deck works prop-
erly with Type | tape, including use cf
Dolby NR, | suggest that you stay with
Type |. If you strongly desire use of
Type Il, try various brands. It may well
be that some brands work better than
others with the bias and sensitivity set-
tings provided by your deck. At some
future time, your deck may need ser-
vicing for reasons other than the pres-
ent problem; have the service shop
check its bias and Dolby NR tracking
as well.

Improving 78s

Q. / want to improve the sound of my
78-rpm phonograph discs by record-
ing them on tape. Will a DAT system
significantly improve their fidelity? If
not, what should | use?—Kenneth A.
Stone, San Fernando, Cal.

A. A DAT system simply makes a
near-perfect copy of whatever it is fed.
If low fidelity is put into a DAT unit, low
fidelity will come out. DAT recorders
cannot improve on the source.

One of the improvements you can
make in playing and/or taping 78s is
noise reduction. There are a few dy-

namic noise filters on the market. Con-
sult your local audio dealers or refer to
back copies of Audio’'s Annual Equip-
ment Directory (which appears in ev-
ery October issue).

You will probably want to play
around with the frequency response,
too. For this, a graphic equalizer or a
parametric equalizer can be useful.
Again, consult your local dealers and
the Annual Equipment Directory or the
annual Buyers' Guide published by
Stereo Review. The graphic or para-
metric equalizer can also serve for
noise reduction, if judiciously used, but
is probably not as effective as a dy-
namic noise-reduction unit, which op-
erates on the principle of cutting treble
only when the program material has
little treble content.

Hi-Fi with a VCR

Q. Would a Hi-Fi VCR be capable of
faithfully recording the material from a
good Compact Disc or LP? Would a
dbx noise-reduction unit make a sig-
nificant contribution to sound quali-
ty?—Victor S. Zupancic, Kirkland
Lake, Ont., Canada

A. With good-quality videocassettes,
Hi-Fi VCRs are capable of excellent
audio recording in terms of frequency
response, distortion, S/N ratio, and
tape motion. Therefore, they are able
to reproduce CDs and other high-qual-
ity sources without noticeable change.
Considering that a Hi-Fi VCR achieves
an S/N of well over 80 dB, and even as
much as 90 dB, it seems that you
would gain very little by using dbx NR
along with a Hi-Fi VCR.

Frequency Response Requirements

Q. What is considered good high-
frequency response? Would frequency
response extending to 28 kHz be bet-
ter than response to 26 kHz? Would a
ferrite head or a permalloy head pro-
vide better response?—dJames Bailey,
Brenton, W. Va.

A. Flat response, within 1 or 2 dB,
between 50 Hz and 15 kHz is ordinarily
considered to be of hi-fi caliber for
tape decks. Relatively flat response

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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See page 14
for the Revox deeler nearest you




REVOX SELECT
DEALER DIRECTORY

SEE AND HEARTHE INCOMPARABLE 100/200S
SERIES ATTHE FOLLOWING SELECTDEALERS

CALIFORNIA

Beverly Stereo, Los Angeles (213) 651-3523

Harmony Audio Video, San Francisco (415) 661-2525

Paris Audio, Los Angeles (213) 820-2578
Woodland Hills (818) 704-7677

CONNECTICUT
Audiocom, Old Greenwich (203) 637-3621

FLORIDA
Audio 2000, Hollywood (305) 962-5300
Boss Audio & Video,
Altamonte Springs (305) 332-9043
Dalton Audio, Clearwater (813) 447-0987
Sound Components, Coral Gables (305) 284-9360
Sound Performance, Coral Gables (305) 446-8055
Sound Plus Wood, Boca Raton (407) 391-1843

GEORGIA
Stereo Shop, Smyrna (404) 438-2423

HAWAII
20/20 Audio Video, Honolulu (808) 523-2020

ILLINOIS

Audio Consultants, Evanston (312) 864-9565,
Hinsdale (312) 789-1990,
Libertyville (312) 362-5594

Audio Enterprises, Chicago (312) 527-2252,
Chicago Heights (312) 754-6056

Belmont Camera and Electronics,
Chicago (312) 975-0280

Paul Heath Audio, Chicago (312) 549-8100

Victor's Stereo, Chicago (312) 787-0750

KANSAS
Kief’s Records and Stereo, Lawrence (913) 842-1811

MASSACHUSETTS

Audio Studio Stereo, Brookline (617) 227-0111
Music Box, Wellesley (617) 235-5100

Natural Sound, Framingham (617) 879-3556

MICHIGAN

Hi Fi Buys, Ann Arbor (313) 7694700
East Lansing (517) 337-1767
Lansing (517) 321-2373
Midland (517) 839-0972

NEW JERSEY
Sight and Sound, Morristown (201) 267-6700

NEW YORK
Gala Sound, Rochester (716) 248-8430
Innovative Audio, Brooklyn (718) 596-0888
Rosner Custom Sound,

Long Island City (718) 726-5600
Sound by Singer, New York (212) 683-0925
Thalia HiFi, New York (212) 371-2111

NORTH CAROLINA

Dacia Audio Video, Hickory (704) 324-5054
Stereo Showcase, Charlotte (704) 334-0744

PENNSYLVANIA

Audio Insight, Wexford (412) 935-8663
Canlen Audio, Bethlehem (215) 866-0728
David Mann Audio, Philadelphia (215) 922-3007
Stereo Outlet, Washington (412) 225-1292
TENNESSEE

Tenzel Audio, Nashville (615) 297-7400
TEXAS

La Frontera, Brownsville (512) 544-2554
UTAH

Audition Music, Salt Lake City (801) 467-5918
WISCONSIN

Salon One, Wisconsin Rapids (715) 421-5910
Specialized Sound, Madison (608) 271-7744

Studer Revox America, Inc.
1425 Elm Hill Pike
Nashville, TN 37210

(615) 254-5651

If bias recommendations
change during a deck’s
production run, either
tape formulations or the
deck may have changed.

between 30 Hz and 20 kHz is usua'ly
all that one might need and hear in
99.9% of circumstances involving mu-
sic and humans. Response above 20
kHz tends to be gilding the lily. So far
as playback is concerned, the head's
material is not a key factor—although it
can be in recording. What counts prin-
cipally is how straight and how narrow
the head gap is. The narrower and
straighter the gap, the higher the pos-
sible treble response.

Bias Variations

Q. My friend and | both own the
same brand and model of tape deck,
purchased about eight months apart.
Comparing the owner's manuals, we
find that the bias settings for various
tapes differ greatly. Which manual
should | follow?—Cary Charles, Nortn
Charleroi, Pa.

A. During the course of producing a
particular model of tape deck, a manu-
facturer usually makes production
changes in order to improve perfor-

reducing cost, or to correct mistakes.
Thus, the proper setting of bias may
vary from one production run to anoth-
er. | believe that you and your friend
should each follow your own manual.
If the changes in recommended set-
ting affect only a few tape formulations
it may be that those formulations
changed between the manufacture of
the two decks. If so, the recommenda-
tions in the newer manual are more
likely to be correct. When in doubt,
adjust bias for the most faithful fre-
quency response when recording FM
interstation noise at a moderate level.

On the Level

Q. Whenever | record music with my
cassette deck, | have to record the left
channel higher than the right in order
to obtain equal playback levels. | have
tried using different interconnects, dif-
ferent sources (various CD players, a
tuner in both stereo and mono, and a
Hi-Fi VCR), and bypassing my equaliz-
er—all to no avail. Also, when | switch
from forward to reverse in playback, or
vice versa, there is a distinct change in
the sound level. Please advise.—Over-
ton Isaacs, Bronx, N.Y.

A. It may be that the record level
indicators of your deck’s left and right
channels are miscalibrated relative to

mance, to maintain performance while

each other. This is usually a simple
internal adjustment for a competent
audio technician. It could also be that
the left-channel record electronics, fol-
lowing the point where the signal is
taken for the record level indicator,
have less gain than the right channel. If
the difference in level is not great—
say, not more than 3 dB or so—I sug-
gest you live with the problem. Either
raise the level of the left channel, as
you are now doing, or drop the level of
the right channel. Use whatever proce-
dure best enables you to maintain a
high recording level (for high S/N ratio)
without overloading the tape, which
causes distortion and treble loss.

If the playback head of your revers-
ing deck is stationary, rather than of
the rotating type, and has two sets of
gaps, one for each direction, it could
be that one set of gaps has less output
than the other. Another possibility is
that the playback head, whether sta-
tionary or rotating, is in poorer azimuth
alignment in one direction than in the
other. Azimuth misalignment in play-
back, with respect to azimuth align-
ment in recording, causes treble loss.
Substantial treble loss can produce the
effect of a change in overall sound
level.

Single vs. Dual Capstans

Q. My cassette deck has only a sin-
gle capstan, yet it has given excellent
results. Will my tapes display in-
creased wow and flutter over time be-
cause my deck doesn’t have dual cap-
stans? Is a dual-capstan drive pre-
ferred for optimum stability and shelf
life of cassette recordings?—dJ. Doug-
las Schumer, Derby, N.Y.

A. As has been noted here and
elsewhere in the past, there is usually
more than one good path to a given
engineering objective. So far as |
know, this applies to the question of
dual capstans versus a single capstan
to drive the tape. (To take a similar
situation, a one-motor deck, if well-en-
gineered, can perform as well as other
decks with two or more motors.) Stated
directly, a well-engineered deck with a
single capstan can provide very good
performance in terms of wow and flut-
ter, ®nd can continue to do so for a
long period. | see no connection be-
tween the number of capstans and the
shelf life of a recording. 4
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“NEVER IN THE HISTORY OF HIGH FIDELITY SOUND
HAS ONE COMPANY OFFERED sO MANY FEATURES
COMBINED WITH SUCH PERFORMANCE AND ELEGANCE.”

WHOMADETHIS STATEMENT?

Discriminating listeners as they discover the
new Revox B200-S Series may indeed con-
firm this statement with their own words
of praise and feelings of pleasure. No other
hifi line is in its class. Revox is at the Peak
of the Pyramid.

MULTIROOM
SOPHISTICATION.

The Revox Multiroom option can transform
your Revox B200-S into a master control
center for your mansion, townhouse or
apartment allowing independent selection
of music sources in any room with our IR
remote control unit. The Revox Multiroom
system is fast and simple to install, and pro-
vides the highest quality sound throughout
your home.

BEAUTIFUL COMPONENTS.
Rich, elegant and beautiful appearance, like
nothing else on the market. Highly polished
black piano finish sides and gold and black
faces tell you these are the most eye-pleas-
ing hifi components available —graciously
adaptable to any decor, any living space.

EXPENSIVE,

YET GREAT VALUE.

The B200-S Series looks expensive and is
expensive. But Swiss precision design and

STUDER REVOX

Studer Revox America, Inc.
1425 Elm Hill Pike

engineering excellence, faultless audio per-
formance, and numerous features not found
on other brands—at any price—make these
components worth the investment. At over
$10,000 for a complete B200-S system, the
Revox choice is only for the few who can
appreciate and afford the finest.

AT THE PEAK
OF THE PYRAMID.

Include the new Revox Duetto speaker sys-
tem with the B200-S Series for matching
style and elegance. This remarkable new
compact speaker is designed to blend easily
into your living environment, yet it offers
sound quality that will astonish you with
its size, depth and darity.

Move up to Revox and experience home
audio electronics at its best, in the Swiss
tradition of the highest quality and precision
engineering. The Peak of the Pyramid is for
the very few. Start

your journey to the
pinnacle of audio
perfection by
asking your hifi
dealer for a
demonstration.

See page 14
for the Revox dealer nearest you.

Nashville, TN 37210
(615) 254-5651
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The New Penguin Guide to Compact
Discs and Cassettes by Edward
Greenfield, Robert Layton, and lvan
March. Penguin, 1,366 pp.. softback,
$14.95.

The first edition of The Penguin
Guide was reviewed in Audio just a
little over two years ago. At the time,
few could have foreseen the rapid as-
cendance of the CD and the concomi-
tant “retirement” of the LP. but that's
exactly what has happened. The first
Penguin Guide reviewed all three for-
mats—CD, LP, and cassette—while
the new edition covers only CDs and
cassettes. The first also reviewed near-
ly all CDs available at the time. How-
ever, the release rate during the last
two years has been so great that the
new edition presents “coverage of all
important currently available CDs.

A visit to your local record outlet will
confirm what is happening; the CD
bins are taking over, and this medium
has breathed new life into a once ailing
industry. With a touch of nostalgia, we
might all lament the passing of the LP
from the scene, but in our more rational
moments, we can only rejoice in the
fact that surface noise, rumbie, and
other mechanical defects are practi-
cally a thing of the past.

But all may not be well, for we have
gone from a shortage of CDs to over-

abundance in too short a time. A back-
lash could set in and spell trouble for
the smaller labels. Many of the major
classical labels have recently adopted
a CD- and cassette-only policy, bring-
ing out LPs only in the case of strong
crossover items. In this regard, they
have followed the lead set by the
smaller labels, many of whom dropped
the LP much earlier

The new Penguin Guide follows the
same format established by the first
edition. It 1s not much larger in physical
size, but a reduction in type size has
increased its length by about 40%. The
guide is available at most classical re-
cord counters. Major listings are by
composer, with relatively short final
sections dealing with classical collec-
tions and recitals. For the most part,
the entries are for both CD and cas-
sette; cassette-only entries are primar
ly for the sake of completeness in list-
ing works of a given composer

The system of abbreviations is as
detailed as it was in the earlier editior.
All items are assumed stereo unless
specifically stated as mono. If the cata-
log number for a release is the same in
the United States as in Britain (most
labels are moving in this direction), the
abbrewiation *(id)" is used. Works orig-
inally recorded in digital are so indicat-
ed. CD catalog numbers are listed in
boldface. while cassette numbers are
in italics. If it fits into the context of the
review, the guide's authors indicate the
date a release was recorded. This is of
great help when placing the produc-
tion in historical perspective; | only
wish it had been done for every listing.

As in the first edition, authors Green-
field, Layton, and March emphasize
musical and performance values, with
just enough mention of recording and
technical quality to make the guide a
useful one for the audiophile. While the
quality level of a given CD release is
virtually constant anywhere in the
world, the same, alas, cannot be said
about cassettes. Most of the authors’
comments about the quality level of a
given cassette release might just as
well be taken with a grain of salt, so
variable may be the production quality
from unit to unit. Improvements are on
the way, but for now, there is a long
way to go.

The guide is a British work, and as
such, gives more emphasis to modern

British composers than to American
composers or those of any other spe-
cific national group. This is no problem
since the main thrust of the guide is the
standard musical fare which truly be-
longs to one world. Bear in mind that
the major classical companies in the
States are now foreign owned and pur-
sue virtually the same paths in reper-
toire, relying on artists and orchestras
of international reputation and accep-
tance.

Some of the copy in the new guide is
taken directly from the earlier one
There have been relatively few dele-
tions in the worldwide CD catalog. and
of course. a noteworthy release de-
serves continuing mention. New re-
leases are compared with older ones,
and the old text merges smoothly with
the new

For most users, the chief value of the
guide will be in selecting from among
many versions of a popular work. The
authors are, in fact, at their very best in
helping the reader make such deci-
sions. They mention the intrinsic merits
of a given performance, and present
options based on couplings and tech-
nical vintage. A reader contemplating,
say, a complete set of Bruckner sym-
phonies will probably be ted to von
Karajan. A collector who may already
have one or two of the works will be
presented with the merits of several
performances of each work, and can
thus make an informed decision while
minimizing duplication.

Much the same holds for the major
composers, whose works are now rep-
licated nearly to the extent they were
on LP. As Bert Whyte wrote in the Jan-
vary issue of Audio, there are now 45
CD versions of Vivaldi's "Four Sea-
sons.” Mercifully, the authors review
only 20 of these, and their reviews are
substantially more than passing men-
tion. One clearly gets the message that
everything reviewed in the guide has
been listened to in its entirety—a mon-
umental accomplishment!

The coverage of opera is especially
rich. Because of high production
costs. operas are not recorded today
with the frequency they were from
1955 to 1970. In those golden days. it
was not too difficult to assemble the
“dream cast,” and many of the produc-
tions of John Culshaw for British Decca
and Walter Legge for EMI are singled
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The ultimate in sound...The ultimate in savings...

R.E.M.: Green * Orange Crush, Pop
Song 89, Get Up, Stand, eic
Warner Bros 100715
Def Leppard: Hysteria « Women, Love
Bites, more. Mercury. 100927
The Best Of Dire Straits: Money For
Nothing * Sul(ans Of Swing, etc
Warner 10071

Dirty Danclng Original Soundtrack
(I ve Had) The Time Of My Lile etc

RCA 182522
James Galway: Greatest Hits * Memory,
The Pink Panther, 18 more. RCA 173233
The Judds: Greatest Hits * Give A
Little Love, Love Is Alive
etc. RCA 144578
Guns N' Aoses: Ap-
petite For Destruction
Weicome To The Jungie,
eftc. Geffen 170348
Solti, Chlca%o Sym-
5: on5 Tchaikovsky,
812 Overture & More
London 125179
Robert Palmer: Heavy
Nova ¢« Simply Irresisti
ble, etc. EMI 5
Eiton John: Reg Strikes Back * | Don't
wanna Go On With You Like That.
MCA 100602
D.\L Jazzy Jet! & The Fresh Prince: He's
The D.J., I'm The Rapper * Jive 264134
Pet Shop Boys: introspective * Domino
Dancing, etc. EMI 100681
Tracy Chapman * Fast Car, Talkin' ‘Bout A
Revolution, etc. Elektra 153582
Bobby McFerrin: Simple Pleasures
Don't Worry Be Happy, etc. EMI 164165
Simon & Garfunkei: The Concert In
Centrai Park * Mrs. Robinson, etc
Warner Bros 244006
Steve Earle: Copperhead Road ¢ Snake
Oil, titie song, more. UNI 100679
Cocktail (Original Soundtrack)
Elektra 100459
Canadian Brass: More Greatest Hits
Sabre Dance, more. RCA 164348
45's On CD, Vol. 1 * Big Bopper, Rick
Nelson, Sheb Wooley, etc. Polydor 150044

SAVE

50|

GET

COMPACT DISCS

for the,
price of

.with nothing more to buy ever!

John Cougar M3i-
fencamp The
Lonesome Jublme
Paper In Fire, nore.
Mercury 134220

Randy Travis: Old 8x10 * horky
Tonk Moon, more. Warner
Bros. 100008
By Request...The Best
Ot John Willlams &
The Boston Pops
Philips 125360
The Police: Every Breath
You Take—The Singies
A&M 173924
Benny Goodman: Sing,
Sing, Slng Title song
more. RCA

Richard Marx: Repeat Onendev
Satislied, Angelia, Etc. EMI 101118
Beethoven, Symphony No. 9 (Choral}
R. Norrington, conductor. Angel 100467
Dlana Ross & The Supremes: 20
Greatest Hits * Motown 163867

Dokken: Beast From
The East* "Live” hits Walk
Away, etc. Elektra 200717

The
Traveling
Wilburys:
Voiume

Dirty Dancing: Live In Concert
Hungry Eyes, Yes, etc. RCA 201026

Count Basie: April in Paris * Title song,
Shiny Stockings, etc. Verve 154004
Itzhak Perlman: French Vioiin
Showpleces * DG 15457
Gordon Lightfoot: Gord's Gold * Foik
classics! Reprise 224008
Ella Fitzgerald & Louls Armstrong: Eila
& Louls * April In Paris, etc. Verve 133381
XTC: Oranges And Lemans * The Mayor
Of Simpleton, others. Getffen 201086
Milli vanilli: Girl You Know it's True
Title song, others. Arista 101048
Charlie Parker & Dizzy Gillespie: Bird
And Diz * Leap Frog, etc. Verve 173413
Patsy Cline: 12 Greatest Hits* | Fall To
Pieces, Crazy, more. MCA 53849
Van Halen: QU812 » When It's Love, Black
And Blue, etc. Warner Bros. 150913

Winger * Seventeen. Atlantic 100830

INSTANT HALF-PRICE BONUS SAVINGS!

SEE OTHER SIDE
FOR DETAILS...
AND 57 MORE HITS
TO CHOOSE FROM

Jimi Hendrix: Kiss The Sky ° Purpie
Haze, Voodoo Child, exc. Reprise 161349
The Sound Of Music * Original mation
picture soundtrac<. RCA
Jazz CD Sample- * Clessic performances
by Ella, Basie, etc. Polygram

Madonna: Like A Prayer * Love Song,
Chensh, Spanish Eyes, etc. Swre 101029
Najee: Day By Day ° Persdnalrty title
song, Gina, etc. EMI 100001
Taylor Dayne: Tell it To My Heart * Prove
Your Love, efc. Ansta 124759
k.d. lang: Shadowland * I'm Down To My
Last Cigarette, etc. Sire 134567

100046

173406

James Taylor: Greatest
Hits ¢ “ire & Rain, more.

Warnet Bros. 123790 Roy Orbison: Mystery Girl * You Got it,
| ftitle song, etc. Virgin 00842

Soiti, Chicago Symphony: Dvo'ak.

Symphony No. 9 (New World)

i B London 115168

DFpw Steve Winwood: Chronicles * His big-

- gest hits Island 134881

115436 | Debbie Gibson: Out Ot The Biue * Only

in My Dreams, more. Atlantic 154066

Billy idol: Vital ldol * Mony Mony, White
Wedding (Parts | & it), Chrysalis 154038

L] MERE —_— -

YES, Please accept my membership in the BMG Compact
Disc Club and send me the four compact discs 1've indicated
here, billing me for just shipping and handling under the terms
of this ad. | need buy just 1 CD at regular Club prices during the
next year—after which | can choose a FREE CD! That's 6 for
the price of 1..with nothing more to buy ever! (Shipping &
handlirg is added to each shipment.)

RUSH ME Mo 0 ]
THESE 4 CDs |
(Indicate by number): [ '_.) I

L W — J

|am mostinterested n the
musical category checked
here—but | may always feel
free lo choose from any

1 [ EASY LISTENING (Instrumental Vocal Moods)
[J COUNTRY 3 [J HARD ROCK

(check one only): 4 [ POP/SOFTROCK 5[] CLASSICAL
O MR.
OMRS.__ ——
[ MISS First Name Initial Last Name (PLEASE PRINT)
Address
City State 2ip
Tetephcne s Code)—
L = 3 13‘ « = Signatwe

Limited to new members, continental U.S_A only. Current BMG CD Club
members not eligible for this offer One membership per family. We
reserve the right to reques) additional

Information or reject any application m

Local taxes, it any, will be added.
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The Duke Elllngton Orchestra:
Digltal Duke * GRP 163356

Elvis Prwo[g The Number One Hits
Hound Dog, Don't, etc. RCA 172190

New Age Bach: The Goldberg Varis-
tions * Spilegeiman, synthesizer.
East-West 100488
Phil Colling: Buster » Onginal Motion
Picture Soundtrack. Atlantic 100517

Skid Row * Youth Gone Wild, Bng Guns,
others. Atlantic 101038

Geneslis: invisibie Touch * Tonight
Tonight Tonight, more. Atlantic 153740

SAVE

50

INSTANT HALF-PRICE BONUS PLAN

Unlike other clubs, you get 50%-off Bonus Savings
with every CD you buy at regular Club prices,
effective with your first full-price purchase!

Steve Winwood: Roll With it * Title song,
Holding On, etc. Virgin 1548

Metallica: And Justice For All » One,
Blackened, etc. Elektra 200478

The Beach Boys: Endless Summer
Help Me Rhonda, etc. Capitol 223559

Diane Schuur: Talkin' 'Bout You * For
Your Love, etc. GRP 100532

The Cult: Sonic Temple * Fire Woman,
Sun King, Soul Asylum, etc. Sire 101015

Whit Houston: Whitney « Where Do

Broken Hearts Go, etc. Arista 152854
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Tone-Loc: Loc-Ed After Dark * Wild
Thing, etc. Delicious Vinyl 101033
Paula Abdul: Forever Your Glirl
Straight Up, others. Virgin 100933
Edle Brickell & New Bohemlans:
Shooting Rubber Bands At The Stars
What | Am, Circle, etc. Getlen 100789
Fine Young Casnibals: The Raw And
The Cooked * LR.S. Digital 101068
Mike + The Mechanics: The Living
Years * Nobady's Perfect, etc.
Atlantic 100710
Van Morrison & The Chieftans: Irish
Heartbeat * Mercury 100489
Mike Oldfleid: Tubuiar Belis * Music
from “The Exorcist” Virgin 170345
Guns N' Roses: GN'R Lies * Patience,
Used To Love Het. etc. Geffen 100805
Horowitz In Moscow * Classical musics
#1 albbum, a Grammy winner! DG 125264
The Complete Lester Young * Just You
And Me, stc. Mercury 164163
The Sun Stor Songs from Elvis
Presley, Johnny &sh otc. Rhino 244534
Dave Grusin: Cinemagic * Movie
themes. GRP 133316

Pontunnl * Haunting film soundtrack,
music by Philip Glass. Nonesuch 172268
Chicago: 19 < | Don't Wanna Live Without
Your L.ove, more. Reprise 154404
Peter Cetera: One More Story
Warner Bros. 100463
Pavarotti At Carnegie Hali * The world-
famous tenor in concert! London 115311
Classic Oid & Gold, Voi. 1« Music Explo-
sion, more. Laurie 134627
Eric Ciapton: Time Pieces (The Best
Of) » Layia. etc. Potydor 123385
K.T. Oslin: This Woman * Hold Me,
Money, title song, etc. RCA 100579
Vangelis: Direct * The Motion Of Stars,

Cvosbz‘,
| Stilis, Nash
| & Young:
American

Karyn White * { ove Saw It, Superwoman,
more. Warner Bros. 100832
The Best Of Steely Dan: Decade ¢« 14
hits. MCA 154135
Supertramp: Classics (14 Greatest
Hits) * AAM 104871
Alabama: Greatest Hits » Why {ad
Why, Feels So Right, etc. RCA 12024
Jethro Tuil: Aqualung * Locomotive
Breath, title song, etc. Chrysalis 124705
Cinderella: Long Cold Winter » Gypsy
Road, more. Mercury 4780
John Wililams & The Boslon
Pops: Digitai Jukebox * More, more.
Philips 125059
An Evening With Louis Avmslvo
GNP Crescendo ’c:
Bobby Brown: Don't Be Cvuel * My
Perogative, Roni, etc. MCA 100621
Huey Lewls: Small World * Perfect
World, etc. Chrysalis 134347
R.E.M.: Eponymous ¢ Fall On Me, The
One i Love, etc. IRS 100701
Dwight Yoakam: Buenas Noches From
A Lonely Room * Reprise 100009
Jimmy Page: Outrider » t ed Zeppelin
guitanist solo! Getten 123721
Robert Plant: Now And Zen * Heaven

First Approach, etc. Arista 100470 Knows, etc. Es Paranza 134392
Charlle Parker: Compact Jazz Led Zeppelln: Houses Of The Holy
Bird lives! Verve 153983 D'yer Maker, etc. Atiantic 134321

20 Great Love Songs Of The 50s & 60s
Vol. 1+ Only You, more. Laurie 120768

Viennese Bonbons * Vienna Phll. Orch./

Lorin Maazel. DG 115287
INXS: Kick * Need You Tonight, Devil in-
side, title song, etc. Atlantic 153606
David Sanborn: Ciose-Up * Siam, You
Are Everything, J.T, etc. Reprise 134408
Rubinstein: Brahms. Plano Concerto
No. 2 & Solo Piano Works « RCA 114760
Al Jarreau: Heart's Horlzon « Killer Love,

Tiftany: Hold One Way, etc. Warner Bros. 100716

An Otld Friend's Wiilie Nelson: All-Time Greatest Mits

Hand 100707 Vol. 1+ 20 greats! RCA 106705
Start with COMPACT DISCS now!

pay only shipping and handling with membership
Buy just 1 smash hit in one year’s time.

FREE BONUS CD
of your cholce

Then get

En;oy CDs for the

START NOW WITH 4 COMPACT DISCS!

Yes, pick any 4 compact discs shown herel You need buy just one selection at regular
Club prices (usually $14.98-$15.98)...and take up to one full year to do it. Then you can
choose another CD free as a bonus. That's 6 compact discs for the price of 1 and there's
nothing more to buy...ever}{Shipping & handling added to each shipment.)

HOW THE CLUB OPERATES
You select from hundreds of exclting compact discs described in the Club's magazine
mailed to you approximately every 3 weeks (19 times a year). Each issue highiights a
Featured Selection in your preferred music category, plus alternate selections. if you'd
like the Featured Selection, do nothing. it will be sent to you automatically. if you'd prefer
an alternate selection, or none at all, just return the card enciosed with each issue of your
magazine by the date specified on the card. You will have at least 10 days to decide, or
you may return your Featured Selection at our expense for full credit. Cancel your
#membership at any time after completing your membership agreement, simply by writing
to us.

FREE 10-DAY TRIAL

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

BMG Compact Disc Club 6550 E. 30th St., Indianapolis, IN 46219-1194

CD617A
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This They Do Very Well, In A Most
Unobtrusive Way, At A Bargain Price...
It'sHard T Imagine Going Wrong

WithEnsemble!’ s

Cambridge SoundWorks has created
Ensemble;™ a speaker system that can provide
the sound once reserved for the best speakers
under laboratory conditions. It virtually dis-
appears in your room. And because we
market it directly, Ensemble costs hundreds
less than it would in stores.

Henuy Kloss, creator of the dominant speaker models

of the “50s (Acoustic Research), '60s (KLHD, and *70s
(Adven), brings you Ensemble, a genuinely new kind of
speaker system for the “90s, avaiiable only factory direct
from Cambridge Soundwbrks.

The best sound comes in four
small packages.

Ensemble consists of four speaker units.
Two compact low-frequency speakers repro-
duce the deep bass, while two small satellite
units reproduce the rest of the music, making
it possible to reproduce just the right amount
of energy in each part of the musical range
without turning your listening room into a
stereo showroom.

Your listening room works
with Ensemble, not against it.
No matter how well a speaker performs,
at home the listening room takes over. If you
put a conventional speaker where the room
can help the low bass, it may hinder the upper
ranges, Or Vice-versa.

What Henry Kloss tells his friends

Every time | came out with a new speaker at
AR, KLH, or Advent, my friends would ask me,
“Henry, is it worth the extra money for me to trade
up?” And every time I would answer, “No, what
you've already got is still good enough’’

But today, with the introduction of Ensemble,
1tell them, “Perhaps now is the time to give your old
speakers to the chikiren”
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Youcan put Ensembie’s low-frequency units eaacely where they should go for superb bass. )buca)z'rdothb* thonwnn’ona/
speakers becawse you have to be concerned about the wpper frequencies coming from the same enclosures as the low ones

Ensemble, on the other hand, fakes
advantage of your room's acoustics. The ear
can't tell where bass comes from, which is why
Ensemble’s bass units can be tucked out of the
way—on the floor, atop bookshelves, or under
furniture. The satellites can be hung directly on
the wall, or placed on windowsills o: shelves.
No bulky speakers dominate your living space,
yet Ensemble reproduces the deep bass that
no mini speakers can.

Not all the difterences are as
obvious as our two subwoofers.

Unlike seemingly similar three- d
piece systems, Ensemble uses '
premium qua.ity components for
maximum pcwer handling, indivi- £ ‘k
dual crossovers that allow several
wiring options and cabinets

Unlike scemingty somiar
satelhte systenes which use a single korge
DY TR oJEN - WO X ey P

subweofer, Busen b
bass wts. ﬂrnrﬁ[ more

listening room s standing weves.

m%edly constructed for proper acoustical
performance. We even gold-plate ail connectors
to prevent corrosion. An even bigger difference
is how we sellit. ..

Thousands agree: the best
showroom is your living room.
We make it possible to audition Ensemble

the rig/t way—in your own home. In fact,
Ensemble is sold only by Cambridge Sound-
Works directly from the factory: Listen for hours
without a sa'esman hovering nearby. If after
30 days you're not happy, retum Ensemble for
a full refund.

Enter No. 8 on Reader Service Card

Atonly $499* —complete with all hardware
and 1CO’ of speaker cable—Ensemble is #e value
on today’s speaker market.
Call 1-800-AKA-HIFI'
(1-800-252-4434)

Our toll-free number will connect you to a
Cambridge SoundWorks audio expert. He or she
will answer all your questions, take your order
and armange surface shipment via UPS. Your Cam-
bridge SoundWorks audio expert will continue as
your personal contact with us. We think you'll
like this new way of doing business.
1in Canada, call 1-800-525-4434. Audio experts
areon luty Mon.-Sat., 9AM-10PM, Sun., 9AM-
6PM Eastem Time. Fax #: 617-332-9229.
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CAMBRIDGE SOUNDWORKS |

| O Sendan Ensemble Gif erificatefor 3499+

Exp._ I

dlgNcure

State_____Zip_

Phone (Area oy

FOR IMMEDIATE SERVICE: 1-800-AKA-HIFI
We ship worldwide. including APO & FPO.

. Y



The New Grove Dictionary
of Jazz now stands as the

reference work on the art

form, and it is well worth

its high price tag.

out in the guide for highest praise,
whether mono or stereo. One by one,
these items are making it onto CD, and
the market is the richer for it.

The orchestral side of Wagner's op-
eratic wniting, long a favorite of non-
operatic conductors, is given detailed
treatment, again with the listings draw-
ing from early, middle, and recent re-
leases. Solo piano works of Mozart
Schubert, Beethoven, Chopin, and oth-
er masters of the instrument are given
relatively succinct, to-the-point cover-
age—a necessity, perhaps, in a book
which truly cannot be all things to all
readers.

The authors use a rating system,
with three stars representing a first-
class performance. A special rosette
symbol is reserved for performances of
landmark status, and there are not
many of these. Typical here are many
symphonic and orchestral productions
dating from the “"golden age" referred
to earlier. Budget-priced CDs are indi-
cated as well

The classical record business is not
driven by composers but by artists As
new artists come on the scene. their
reputations are made with the core of
the classical repertoire. Conductors,
pianists, and singers all want to draw
from a relatively small part of the avail-
able literature as they build their per-
sonal careers and, almost incidentally,
contribute to the coffers of their record
companies. Unless a recording is truly
remarkable, it merely becomes one

Edited by BaTy Kermtelc

VOLUME TWO
24

more item on an assembly line, and as
such, it must recoup its investment in
no more than two or three years. The
challenge in responsible record re-
viewing s to identify those recordings
which are good enough to last and
then to underscore their specific mer-
its. The reviewers in the new Penguin
Guide have excelled at this. Avid rec-
ord collectors would not want to be
without Fanfare, American Record
Guide, and the British Gramophone,
which are the major record review peri-
odicals in the English language. The
Penguin Guide is an essential work as
well, putting the better part of the thou-
sands of CD titles now available at the
reader’s fingertips
Perhaps the highest compliment
which a reviewer can give the authors
beyond acknowledging their musical
and discographic competence, is to
state that they truly have a keen serse
of what the art of recording is all about
and what goes into making a record-
ing—all of which makes for great read-
ing. Highly recommended!
John Eargle

The New Grove Dictionary of Jazz,
Vols. | and Il edited by Barry Kernfeld
Grove, 697 pp. and 704 pp., hard-
bound, $350 plus $10 shipping and
handling. (Available from Grove's Dic
tionaries of Music, Department CH, 15
East 26th St., New York, N.Y. 10010.)

Jazz is over 100 years old, although
the first recordings weren't made until
1917 (Original Dixieland Jazz Band)
Only in the last 30 or so years have
books and reference works on this mu-
sic proliferated. This massive and
scholarly two-volume work is the most
important yet, replacing the ground-
breaking Encyclopedia of Jazz, first
published by Leonard Feather in 1956,
and Chilton's valuable Who's Who in
Jazz (1970). The Grove Dictionary
joins the classic Dictionary of Music &
Musicians by George (later, Sir
George) Grove, first published in 1890
and now In its sixth edition (1980)—at
20 volumes! Its publishers also offer
The New Grove Dictionary of American
Music (four volumes, 1986) and The
New Grove Dictionary of Musical In-
struments

In addition to making full use of pre-
vious reference works (Feather, Chil-

ton, et al), this latest Grove edition
provides an enormous amount of new
material. Its 3,000 biographies include
composers, arrangers, musicians, pro-
ducers, impresarios, discographers,
critics, and 300 record companies,
past and present. Many discographies
and bibliographies are also included,
to guide interested readers in further
research. The work surveys many im-
portant theoretical topics, such as im-
provisation, harmony, beat, and nota-
tion, and examines over 200 musical
terms specific to jazz as well as instru-
ments used to make sounds heard
only in jazz

Other important areas not covered
by previous works but detailed here
are musical procedures, structures,
and styles unigue to jazz. Brief musical
examples of improvisations are shown
for some of the most important musi-
cians: Armstrong, Basie, Eldridge, EI-
lington, Gillespie, Hawkins, Monk,
Parker, et al

Movies incorporating jazz are cov-
ered, and a valuable 12-page essay on
jazz in films by pioneering collector
Ernie Smith is included. James Collier
contributes a description and history of
jJazz in an excellent 26-page essay
and composer/conductor Gunther
Schuller has written a good piece on
Ellington.

The section on jazz festivals de-
scribes more than 200 around the
world, beginning with Newport 1954
Nightclubs and similar venues are list
ed, with aimost 1,000 entries, including
many historically important though now
defunct clubs. Finally, libraries and
other archives with collections of jazz
books and recordings are listed

One probilem which results when
compiling a work such as this from the
contributions of over 200 writers from
around the world is that several promi-
nent American jazz men and women
are omitted while dozens of less impor-
tant international players are included.
In fact, nearly one-quarter of the biog-
raphies deal with non-American musi-
cians, recordings, nightclubs, and fes-
tivals!

Despite its faults, The New Grove
Dictionary of Jazz is worth its high
price and now stands as the reference
work on the art form. Like previous
Grove editions, it should remain so for
many years Charles Graham
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The Ford JBL Audio System for Taurus

Crystal-clear highs. Deep resonant basses.  studio Ioudspeakers. Dzlivering the high
Music the way it should sound. With every performance you’ve been looking for.
tone reproduced in rich, full detail. In the 140 watts of total system power for
extraordinary systerh that set a whole new breathtakingly-pure sound. Ten speakers
standard for automative sound. precisely positioned for optimum stereo imaging.
Developed in America by Ford, one of the The optional Ford JBL Audio System is also
largest car audio manufacturers in the world, available in Mercury Sable. Hear it for yourself.
and JBL, the leader in professional recording At your Ford or Lincoln-Mercury dealer.

m

\ AUDIO SYSTEMS
‘ The sound of quality
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e search for the ultimate sound system
I inevitably leads to speaker systems employing
electronic crossovers ahead of the amplifiers,
since this places the individual drivers under much
more direct control than is otherwise possible.

The only difficulty, in the past, has been the task
of obtaining a crossover unit with sufficient flexibil-
ity to control these speakers correctly.

Bryston’s Model 10B Electronic Crossover com-

(ad

- - .
e

bines ideal signal-handling with an enormously
flexible control function. Simple, direct front-panel
switches allow any crossover curve to be set
instantly, and listening quality is vastly improved
over passive, in-speaker networks.

The Model 10B features independently selectable
crossover points for high-pass and low-pass. You
can also independently select crossover slope, from
6, 12, or 18 dB/Oct., where one driver requires a
different cutoff from another in the same system.




Introducing: Bryston’s Model 10B Electronic Crossover

All crossover selections are extremely accurate
and repeatable, being implemented with 1% select-
ed metal-film resistors and polystyrene capacitors.
All switches are heavily gold-plated, for lifetime
protection from corrosion. The level-controls are in

noise and distortion unapproached in normal
equipment.

From the point of view of adaptability, flexibility
and signal integrity, the Bryston 10B Electronic
Crossover system is the ideal choice for the widest
possible range of multi-amplified speakers.

precise 1dB increments, also derived from gold-
plated switches and 1% metal-film resistors. All
internal buffer and amplification stages are
Bryston's exceedingly linear and superbly quiet
discrete op-amp circuitry. This means the signal is Montpelier, VT 06602
always maintained with stability and freedom from 802-223-6159

Enter No. 7 on Reader Service Card

Enter No. 7 on Reader Service Card
In the United States:

CIGOsSTGIIVERMONT LTD
RFD 4, Box 2255

In Canada:

MARKETING LTD.

57 Westmore Drive
Rexdale, Ontario, Canada M9V 3Y6
416-746-0300

ONE LOOKAND
YOULLKNOW WHY
[TCOSTS MORE.

There can be but one justification for a more expensive TV monitor. A more life-like picture.
That's why Tera conceived and-engineered the Model 629a — winner of Video magazine's head-to-
head eyes-on comparison test* of eight leading monitor/teceivers. “The Tera ran way ahead of the
field,” they wrote, thanks to Non-Linear Compression, Dynamic Aperture, and Double Differential
Contour Correction. Tera was judged first in audio with genuine discrete amplifiers, real speakers
and wireless stereo headphones. Tera even ranked first for ease of use. Wiite to us for literature that
explains Tera’s winning ways. Or experience them for yourself at your Tera dealer, where the differ-
enceis plain to see.

trons Inc., € 1401746, Call for the n SUTera dealer: (50 D Well raise youir sights.
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IVAN BERGER

FLYING SOLO

Exploring the Solo System

Since the infamous Copy-Code
system was defeated by the
combined efforts of the Home
Recording Rights Coalition and the
National Bureau of Standards, there
has been talk of another copy-
inhibiting system. Known as "Solo,” it
was developed by Philips of the
Netherlands, but there was no public
information on what the system would
restrict and how it would impose that
restriction. During a recent visit to
Philips headquarters in Eindhoven,
the details of the system were finally
revealed, as was Philips’ attitude
toward home recording.

According to Leo van Leeuwen,
managing director of Consumer
Electronics Audio at Philips
management at Philips believes that
a consumer who has purchased a
recording, be it a Compact Disc or an
LP, has a right to copy it for his own
personal use in a car or portable tape
player. Based on this philosophy, and
to help resolve the impasse which, to
date, has discouraged manufacturers
of Digital Audio Tape recorders from
officially introducing those machines
for consumer use in the U.S.,

Philips developed Solo.

If a DAT recorder were equipped

with the Solo system, anyone using it

could make one digital-to-digital DAT
recording of any copyrighted CD or
prerecorded DAT. While making that
recording, the Solo-equipped deck
would add copy-inhibit flags to the
subcode areas of the tape. If you
then tried to make a next-generation
digital-to-digital DAT copy from the
DAT you made, circuitry within the
recorder would detect those subcode
flags and prevent further copies from
being made

When word of Solo's developmen:
first reached these shores more than
a year ago, there were all sorts of
rumors as to what it would and would
not permit. Now that Philips has
clarified the matter, these rumors
have been disproved.

To begin with, Solo will not prevent
users of DAT recorders from making
any number of copies of software
using the analog outputs of their CD
players and the analog inputs of a
DAT recorder. Solo will not prevent
you from making any number of first-
generation digital DAT recordings ot
the same piece of software in real
time. Each of those DAT recordings.
however, will have the Solo subcode
data encoded in it at the time the
recording is made so that no further
digital-to-digital recordings can be
made from those first DAT tapes, no

matter how many of them had been
made in real time.

Because the current quasi-standard
for DAT prevents even a single
digital-to-digital recording from being
made from a CD, Solo, in fact,
represents a more sensible and
consumer-friendly approach to the
home taping problem. It prevents
mass piracy yet allows the owner of
a DAT machine to do assemble-
editing—recording several tracks from
more than one CD onto a single DAT
cassette. This is one of the chief |
reasons why people currently make
analog cassettes for use in their home
tape decks or in their car cassette I
players. Also, in permitting owners to
make that single copy. Solo allows
those who have spent the
considerable amount of money it
takes to own a DAT recorder to fully
avail themselves of this digital
technology—something the current
unofficial standard does not permit f

The RIAA has steadfastly
maintained that even analog taping of
copyrighted matenal by home
recordists is something they won't
tolerate. Yet, in the wake of Philips’
clarification of their stand on Solo,

a rumor arose that Solo would be
accepted by the recording industry
as a solution to the copyright
problem. If true, then the major
recording companies represented by
the RIAA had actually been stating
their maximum position all along, and
they were really ready to settle the
debate over home recording in
general and DAT in particular. More
recent reports of abortive conferences
between the electronics and
recording industries seem to indicate
that the intransigence of the software
hard-liners continues. This
inordinately long debate, which has
served no one, seems destined to go |
on even longer. Leonard Feldman |

Klipsch Semi-Retires

Speaker manufacturer Paul Klipsch,
founder and majority shareholder of
Klipsch & Associates, has stepped
down from his position as president of
the company but retained his position
as chairman of the board. His
successor as president is P. Woody
Jacksan, who has been with Klipsch

for more than 10 years. We suspect
Mr. Klipsch will spend his extra [
leisure time skywriting “"Down with ‘
Doppler Distortion™ in the beautiful
blue skies of Arkansas—or maybe
over Cambridge, Mass. |
Klipsch & Associates is one of the
oldest American audio manufacturers,
having been founded in 1943

22
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Ultimate Upgrade.
Simply the best receiver
in the world.

OGITAL SYNTHESTED AM/FM STERED RECENVER  R-91)

The Luxman R-117 combines the state-of-the-art technology
of separate components into one affordable receiver.

TOTAL SONIC INTEGRITY

All Luxman receivers incorporate massive power
supplies to deliver high dynamic power. The R-117
measures over 700 watts of dynamic power per
ckannel (2 chms) to ensure distortion-free transients.

The pre-amplifier section combines several Luxman
exclusive circuit designs to optimize sonic accuracy,
and the AM/FM stereo tuner is sonically competitive
with the finest separate tuners in the world.

In all, the R-117 receiver provides the purity and
musical warmth of the original source, plus the high
dvnamic power output necessary to ensure total sonic
integrity at all volume levels.

AUDIO/VIDEO REMOTE CAPABILITY
The R-117 includes a hand-held remote to control
the major functions of 2ach Luxman audio
component. In addition, the
R-117 handpiece can select up to ||
three video sources, and :
professional-grade video
amplifiers are incorporated to
maintain a high-quality picture.
This single component will
fanction as a complete audio and
video control center with total

\.
A

MULTI-ROOM EXPANDABILITY

The R-117 also interconnects with an external
remote eye to allow complete system operation from
any room in your house. With a simple installation of
cables and accessories, virtually all functions of the
master system can be controlled at each remote
location. This multi-room concept can be expandec at
anytime in the future to include additional rooms.

LONG-TERM DURABILITY

A orevious advantage of separate components over
receivers has been in the area of durability. The R-117
is designed with a no-compromise approach to long-
term re.iability and is backed by a 5 Year Parts and
Labor Warranty — the best in the industry.

The Luxman R-117 Receiver is simply the finest
sounding, most versatile, most
1 reliable receiver in the world...

the ultimate component to

P i upgrade your audio/video

’* | y system.
\ ¥

- For Dealer Location
A4

remote capability.

Call 1-800-888-8237
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AREA IN MAIN PLANT

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

Soundcraftsmen engineers are
highly respected in audio design
circles as being very forward think-
ing, yet practical, when engineering
new products, by using proven
design principles from the past with
tomorrow’s technology.

From the finest equalizers, the
most accurate analyzers, to the
unique preamps, to the revolution-
ary Class H and Power MOSFET
amplifiers, you cannot purchase
finer audio components.

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

STORY

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

INDIVIDUAL
CERTIFICATE OF
PERFORMANCE WITH
EVERY AMPLIFIER




“...it brought out the best in all of the loud-

speaker systems with which I tried it

Pro-Power Four

DESCRIPTION: The New ?RO-POWER
amplifiers are especially designec for the
extended Dynamic Range requirements of
today's Compact Disc players and Hi Fi
VCRs. The ULTRA HIGH CLURRENT design

Says Leonard Feldman in his Test
Report in AUDIO Magazine, Vol. 71,
No.9:

”...it brought out the best in all of
the loud speaker systems with
which I tried it. I sensed an
effortlessness about the musical
crescendos reproduced from some
of my CD spectaculars...”

offers you incredibly high power without
sacrificing distortion-free J>erformance,
superb reliability, and the utmost in sonic

"In my view, you can spend five
times as much as what this amp
costs, but you won’t get a better,

purity. These new amplifiers operate flaw-
lessly under all operating conditions. It is
well known that most of today’s highly
regarded loudspeakers exhibit impedance
curves which drop to 1 or 2 ohms at some
frequencies, and in conventional amplifiers
this results in severe clipping and the trig-
gering of protective circu try. However, our
new PRO-POWER Phase Control amplifiers
continue to operate even under fhose
extremely low impedance conditions. Cur-
rent limiting had been eliminatec entirely
by the use of the latest FOWER MOSFET
technology, thus avoiding the sonic degra-
dation typically found when limiting cir-
cuitry is employed.

or more musical

more reliable,
unit.”

FEATURES: MOSFET amplification stages
provide the utmost in sonic purity, rivaling
that of vacuum tube amplifiers...Precision-
Calibrated LED power meters (€-400 watts

at 8 ohms)...Speaker switching for two pair

of stereo speakers...

SPECIFICATIONS: CONTINUOUS RMS
POWER: 205 watts per channel @ 8 ohms,
20Hz-20kHz, 300 watts per channel @ 4
ohms, 20Hz-20kHz, 450 watts per channel
@ 2 ohms, 1kHz...THD—Iless than 0.05%.
19" Wx5% "Hx12"D, 30 pounds.

b

Pro-Power Three

DESCRIPTION: Same as Pro-Power Four,
exceat without the LED power meters.

Pro-Power One

PRO-POWER ONE: The NEW PRO-POWER
ONE amplifier provides all of the perform-
eénce features of the PRO-POWER FOUR in
& smaller, non-rack-mountable chassis.

PHYSICAL:8v2"Wx5% "Hx12"D. $579.00

Pro-Power Ten 2/3/4 Channel 600-watt Mosfet Amplifier

TWO-CHANNEL MODE

The PRO-POWER TEN, used in this
mode, is the ultimate in high current,
high power amplifiers, and provides a
.. masst 600 w/p/c @ 8 chms.

Yo
o5 o

THREE-CHANNEL MODE

This mode provides 205 w/p/c for a
stereo pair of satellite speakers for mids
and highs, plus 600 watts to guarantee
optimum sub-woofer bass per‘ormance.

FOUR-CHANNEL MODE
The ultimate in audio/video systems is
the Surround Sound system, where the
Theatre environment is recreated by
ster2o front and stereo rear speakers.

a3 o, (W PRO-POWER TEN

The World's Finest Stereo Components
Are Still...MADE IN U.S.A. !

fﬂm/w%mm
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Spectrum Analysis test record. 2-sets of Computone Charts
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2200 So. Ritchey, Santa Ana, California 92705, U.S.A./ Telephone (714) 556-6191 FAX: (714) 662-0750 - International Telex: 810 595 2524
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Use AudioQuest Blue
speaker cable — it will
make you think you are
hearing your favorite
music for the first time.

AudioQuest Blue uses
surface-only conduc-
tors. This technology
was previously avail-
able in only our most
expensive cables. A
surface-only conductor
has a single layer spiral
of'strands around a
non-conductive core.
Every strand is always
on the surface and
every strand has the
same electrical values.
Skin-effect induced
distortion is eliminated,
current does not cross
between strands and
magnetic interaction is
greatly reduced.

The result is a cable
that sounds much more
dynamic, dimensional
and focused than the
competition’s. The mid-

geng sweeter,
“confused”
better defined.
your entire music col-

range and
¥ ’.. more
o extended
T 4
sounding,
while the
So, replace your current
cables with AudioQuest
lection. Call today for
the AudioQuest dealer

highs are

and less
bass is tighter and
cables and rediscover
near you.

audioquest.

Tel: 71474982770 Fax: 498-5112
PO. Box 3060
San Clemente, CA 92672 USA

You don’t have to replace
your cartridge when its
stylus goes—provided you

C

an find an emporium that

carries styli.

Quick, Watson, the ... er ...
Stylus!

What do you do when your stylus
goes? Odds are, your dealer will
suggest you replace your entire
cartridge. That way, you get the
benefit of the latest cartridge
technology, and the dealer makes
more bucks. However, because
cartridges are more heavily
discounted than styli, the dealer may
not make much more profit on
a whole new cartridge than on
a stylus alone. His main concern is
inventory—cartridges sell faster than
styli, so he rarely stocks more than a
few of the latter

But what if you want to keep your
old cartridge? One company that
does stock styli in depth is the
Needle in a Haystack Audio/Video
Service Center chain, with branches
in Washington, D.C. and its suburbs
in Canton, Cincinnati, Columbus, and
Dayton, Ohio, and in Burlington
Mass. The company also has a
phone-order operation, which can be
reached at (800) 368-3506

According to Harold Cohen, who
owns the Burlington franchise, “We
have everything from steel needles
(the biggest bargain in the store, at
12 for $3.00) through Fisher-Price, to
the most exotic audiophile styli. We
even have 78-rpm styli for modern
cartridges. We also stock styli for
cartridges that were never sold in the
U.S.. or those that were sold here
through nonstandard channels such
as credit-card bill stuffers

‘We can identify the stylus needed
if you tell us the cartridge or stylus
number, or the model number of the
phonograph it came from. Or you can
send or bring the cartridge or stylus
for identification

‘At this location, we do special
things, also. For instance, we worked
with Shure on developing special styli
for a mastering engineer who's
transferring old acetates to CD for the
Smithsonian. He needs different stylus

| sizes, to read whatever portions of the

groove are still unworn. It turned out

however, that these styli could not be |

made at a reasonable price. For
another customer, who plays nothing
but 78s, we're modifying an old flip-
over needle to get a better tracking

| angle
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L a boom box

Boom-Box Parade
The town of Willimantic, Conn
with a population of only 15,000 or so
| has plenty of people to march in its
July 4th parade but no band for them
to march to. So, since 1985
| Willimantic's citizens have carried
| portable radios and marched to
appropriately festive music played by
local station WILI-AM
In the 1988 parade, marchers
carried everything from pocket radios
to full-sized boom boxes, and there
was even a float in the shape of

| Heard Instinct

Shuffling through a doorway with
a crowd always makes me feel like
a steer in a roundup. Apparently, I'm
not the only one: One of Tower
Records' New York City stores has
taken to playing the mooing cows
from Telarc's Round-Up (CD-80141)
as customers file through the store’s
checkout line at closing time
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The Definition of Excellence.

In Sight and Sound.

Introducing Proton’s new big screen 31” monitor/receiver with Aphex Aural Exciter.”

Proton has always set the industry standard
for breathtaking video performance. And our big
new 31” picture follows in that tradition. But
this time, the picture isn' all we've expanded.

By incorporating the Aphex Aural Exciter
circuitry, we've achieved a new level of audio
clarity and transparency. So harmonics are
restored, highs mare natural, and vocals more
vivid. And, at the touch of a button, our

Expander provides vastly supcrior stereo imaging.

With our SD-1000 Enhanced Surround
Decoder, your enjoyment will be even greater.
This Aphex innovation starts where Dolby
leaves off,
expanded listening area that wraps you in pure
listening pleasure.

Unmatched by many professional systems,
the Dolby compatible SD-1000 offers dynamic
surround sound from any stereo source.

We took the industry's best and brightest
picture. And added the most advanced sound.
Proton. The new definition of excellence.

For a free brochure and the Proton retailer
nearest you, call (800) 772-0172. In California,
(800) 428-1906. Or write to 5630 Cerritos Ave.,
Cypress, CA 90630.

PROTON

€ LEARLY THE BEST

——

Aphex and Aphex Aural Exciter are trademarks of Aphex Systems. Lid

Dolby is a trademark of Dolby Labs. Inc Enter No. 25 on Reader Service Card
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Philips superiority is clear, from this graph showing deviation
from ideal linearity (dB) vs. recorded level (dB).
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The CD960 compact disc player incorporates only
the most uncompromising components because it has
been designed by the world’s most uncompromising
audiophiles: Philips engineers. The same engineering
experts who invented compact disc technology.

» Superior digital-to-analogue conversion. It comes
as no surprise that the heart of the CD960 is the Philips
dual 16-bit D/A converter chip. The TD-1541 select
version. A chip so refined it substantially improves
low-level linearity, flawlessly reproducing even the
quietest passages with a clarity never before achieved.

This exceptional D/A converter is mated to a
Philips 4X oversampling digital filter for superior per-
formance. Philips pioneered 4X oversampling and our
experience with digital filtering is unequalled.

IPS CD%O

COMPONENTS

s Broadcast standard “Radialinear” transport. Philips
commitment to exacting specifications is also evident
in the CD960’s mechanical construction. It features a
high-grade cast alloy chassis. A linear-design motor was
chosen to drive the radial pivoting arm for fast track
access and exceptional resistance to external vibrations.

= Multiple power supplies. To eliminate cross talk,
the CD960 incorporates no less than four separate power
supply sections. And the 100-watt main transformer is
partitioned to further shield against magnetic and power
line interference.

From the company that created the compact disc,
Philips proudly offers the CD960 for those who won't toler-
ate anything less than perfection. To audition the CD960, call
1-800-223-7772 for your nearest Philips audio specialist.

WORLD-CLASS TECHNOLOGY. EUROPEAN EXCELLENCE.

PHILIPS



AUDIO ETC

EDWARD TATNALL CANBY

THE RECORD OR THE EGG

have always thought that the chick-
len was nature’s finest edible cre-

ation. | feel much the same about
audible audio, so why not put the two
together?

True, | eat chicken in parts, the way
we get them today, but do | love to see
and eat a whole chicken, well roasted!
Upside down, two plump legs (no
more) pointing skyward, and a hole for
a head. Not surprisingly, | go for the
whole of audio, too, which is always
greater than its parts.

The whole living chicken is a fond
memory, pre-Perdue, from the times
when every farmhouse had them on
the loose, ready to cross the road—
straight in front of each passing car.
Wings flailing, legs pumping madly,
feathers flying in squawking hysteria.
Brainless creatures! Why does a chick-
en cross the road? To get to the other
side, of course. But never sedately. A
chicken's sheer audio is formidable,
along with all that visual ruckus.

But an unflustered hen is a friendly
soul, stepping elegantly, each claw lift-
ed adagio, eyeing you with a question-
ing jerk of the head while emitting
inane little conversational noises to no-
body in particular. | like the whaole liv-
ing chicken.

TR ek

As a journalist, a commentator, | see
both chickens and audio with an out-
sider’s fascination. I'm neither a Frank
Perdue nor a Bob Carver, nor even a
Cole Porter, so it's just as well this
column is set off by itself, under those
useful initials ETC; because, you un-
derstand, | can't keep my professions
apart. | like to look at the whole, and
the whole of audio extends far beyond
electronics—all the way from music
theory to Ohm's Law, from Mozart to
MclIntosh, from Philharmonics to filters
D and A As | see it, all this is on a
basis of total equality, from one side of
audio to the other. The business of
audio has always been music, but now
we go ever further, into the newly relat-
ed video arts.

And so many kinds of music! If it's
recorded, synthesized, or reproduced,
it's audio. Of course, an audio special-
ist may concentrate on some minute
and highly technical bit of R & D—this
is the glory of our advancement. One
does this, hopefully, as one pulls off a
leg from the roast chicken for detailed
analysis in the stomach. A chicken is
still a chicken. But the more fragment-
ed our work, the more likely we are to
forget the whole bird and amplify the
leg. At all costs, we must avoid tne

supermarket approach—the shiny
package of five legs, three left wings,
and a disembodied neck. In audio, that
simply won't sell

Nor will the monkish approach: Bury-
ing yourself in a small electronics cor-
ner and forgetting the pesky outside
world. If monks and scholars can fall
intothat, don't think we can't. Even with
a technical paper at the AES, you still
haven't got an audio whole, just a part.

I bought a gadget the other day, a
plastic pencil holder the size of my
hand, with "ETC"” on the outside. Its
feature was a magnetic plate that
grabs a flat piece of metal which you
stick on a wall or window. A total dud.
Too many technologies, and two were
defective. First, the magnet came un-
stuck after a day. Then the piece of
metal on the wall fell off with a crash.
Wrong adhesive. | threw it out in disgust.

The monks and scholars live serene-
ly in their isolation, but not the engi-
neering technicians. The conse-
quences of being a too-isolated link in
a chain are horrific—shortfalls in per-
spective! Sometimes, we seem to lose
our very hold on reality. The military?
Very purposeful people, but they build
troop transports that won't transport,
missiles that miss, bombers that bomb
out. Myopia? Money doesn't seem to
help. There are plenty of misguided
civilian disasters of the same sort
shortsighted, bogged in detail, minus
the larger know-how which might make
them effective. Our own area, that au-
dio whole | speak of, is hideously
prone to similar catastrophes

It is a wonder that so much of our
assorted products—in all walks of ar-
tistic and industrial life, as well as our
own—still remains viable, useful, work-
able, even excellent. A lot of people do
have good vision, speaking metaphori-
cally. They can see the whole, and
shape it out of the parts. Not only all
the hardware, the equipment, but even
more remarkably, the sonic “softgear,
as | tried to name it a while back.
(Software is for computers and should
stay there.) No, Beethoven really
should not be called softgear, but he is
obviously a part of the whole audio,
through no intention of his own. Music,
and all that goes with it, is our softgear,
or 99% of it. Cut out the music in audio,
and what do you have? A super-fi,
high-end recording of your vacuum
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Adcom would

Regardless of how sophisticated your stereo

and video system is, it may never achieve Again, The Critics Agree

its full performance if plugged directly into an “Electronic equipment (especially digital audio gear) is
AC outlet. Raw and unprocessed AC power can vulnerable to both annoying and catastrophic power-line
severely diminish the clarity of audio signals and problems. Your stereo gear should have line spike and
reduce the resolution of your video picture. surge protection, with hash filters thrown in too. Line

ADCOM'’s ACE-515 AC Enhancer significantly  protection—you can pay a little for it now, or you can
improves the performance capabilities of your pay a lot for it later.”
system by filtering and processing raw AC power, —Ken Pohlman, AUDIO, November 1987.
unveiling a pure, noise-free power source. For a modest investment, the ADCOM ACE-515

Listen To The Critics enhances both audio and video clarity while

protecting your equipment from damaging line

“ . .the effective suppression of AC ‘RF hash’ by the voltage disturbances. Once again, ADCOM

ACE-5I5 improved clarity and lowered noise in all three CD . : : : :
players. . . .the significant improvements in instrumental and lives up to its reputation of offering superior

vocal harmonic retrieval and hall ambience are superb. . . . performance at a reasonable cost. For complete

it simply appears to allow musical information to be passed te‘:h’nica.l data, please visit your Adcom dealer.
through to the listener with less veil and electronic ‘haze.’ " You'll discover the ACE-515 is more than an

—Lewis Lipnick, Sterecphile, Vol. 11 No. 4, April 1988.  accessory. It’s a necessity.

Recommended accessory in Stereophile, Vol. 12 No. 4,
April 1989.

Line Protection: It Pays For Itself
The ACE-515 also protects your valuable
equipment from harmful high-voltage spikes and
surges. And, its sequential turn-on/turn-off

control circuit guards your speakers from
disturbing, damaging thumps. defails you can hear

11 Elkins Road, East Brunswick, NJ 08816 U.S.A. (201) 390-1130 Distributed in Canada by PRO ACOUSTICS INC. Pointe Claire, Quebec H9R 4X5 1989 ADCOM
Enter No. 2 on Reader Service Card



Cut out the music in audio,
and what are you left with?
Maybe a super-fi, high-end
recording of your favorite
vacuum cleaner.

cleaner. It is the musical product that
really shapes just about everything we
do in a practical way. Our farseeing
people need to know all about music,
every kind, as well as the audio tech-
nologies. Not only music but musi-
cians, the acoustic performers and the
synthesizer types at the far ends of
their joint spectrum. Why else did the
systematic Germans invent the Ton-
meister, equally versed in music and
engineering? And why do we increas-
ingly explore the same?

The whole audio is actually a three-
legged chicken. There is music (the
softgear). There is audio technology
(the equipment). And there are people
(the consumers). The market, as we
call it, and all those forces that make
markets go. In the larger sense, this is
economics. And that's our chicken's
third leg, a fat one. Absolutely unde-
tachable from music and audio engi-
neering.

People, markets, economics shape
us as relentlessly as evolution shaped
the elephant and the giraffe. People
are diverse—so must be audio. People
demand many products, mass and
not-so-mass—we must supply them,
each in their practical way. We have
"created” a demand for enormous
loud sounds inside automobiles—we
have the know-how—and the same for
the ubiquitous portable cassette play-
er, alias the Walkman (the most familiar
of its trade names). But isn't there also
the CD? And just /ook what is now
available, at considerable cost, on
thousands and thousands of CD re-
leases! May | humbly suggest that the
percentage of the total market isn't the
point; it is the “whole,” the complete
entity of each separate market, large or
small, that matters. Is the CD viable?
You bet. And it remains obstinately
classical in the large, because that is
where this “whole” works best.

| am even less of a pro economist
than a trained electronics engineer,
but in our larger perspective, how can
anyone avoid economics? So | often
swerve, at my own risk, across our
borders into various sorts of economy.
Every single recorded or reproduced
note of a work by Beethoven is a note
in our present economy. If we have
that composer with us, it is because
many minds have been at work to inte-
grate his sound, so unlikely in its origi-

nal form around 1800, into our present
audio production and listening.

| was amused, recently, to receive a
letter from a reader in New Jersey con-
cerning my ostensibly economic Can-
by Principle No. 2 (revised, as per the
April issue), the "Two-Plus” theory. |
spoke of monopoly, anathema in this
country, and then went on to make up
words—biopoly and polyopoly—which
just sprang to mind. Attila Balaton of
Summit, N.J., who has studied formal
economics (and might even be an
Economist) wrote to point out that n
the late 1800s, the Classical Schoo! of
economists had already “derived all
the concepts needed to define the
condition of different markets and their
impact on price fixing mechanisms.”
These Classic pros, Attila wrote, set up
a number of economics terms to cover
the situation, the most famous of
which, of course, was monopoly.
Guess what came next? Duopoly and
oligopoly! So it seems that | have rein-
vented the wheel. That's okay by me,
and in fact | am happy to have re-
stumbled on such a long-lasting idea
from my own outside perspective.
Long live the Classical School!

When things go wrong with tre
whole in our technical age, there is real
disaster, failures of product on a monu-
mental scale. Maybe it is a kind of
hidden benefit that our largest corpo-
rations can usually take the enormous
losses involved and still survive. Small-
er companies, in contrast, just crumple
up. Or fold. The American system has
it this way, whatever you may feel. It is
good that we can afford huge risks for
enormous projects that may or may not
succeed. It is also cruelty for almost
everyone involved—except, perhaps,
the accountants.

Moreover, there is another some-
what striking feature of virtually all such
failed enterprises: They don't blow up
with a bang; they just vanish. One day
they are there, the next day nobody
has ever heard of them—nobody, at
least, in the companies' public rela-
tions departments. The projects no
longer exist. Key people just aren't
around anymore. They aren't fired—
not so you'd know it. They just go poof.
All of which, in subsequent times,
makes for an astonishing situation. Out
of sight, out of mind. In a few years,
nobody inside the company has ever

heard of the project! Only those, high
or low, who were directly involved and
can never forget. It's a waste of ener-
gy. | think, to “blame" a large company
for this sort of bland cover-up.

Because these projects are so big,
the “wholeness" of the thinking is enor-
mously hard to achieve. Hundreds of
workers, mountains of equipment, vast
sums of risk money—and who is the
genius that can hold it all together?
There is obstinacy and inflexibility on
high, and there is that old bugbear,
hierarchy, so the bright minds below
are afraid to tell the boss. I'm merely
describing what is familiar to us in the
audio world. | do believe (speaking a
sort of economics) that today the very
soul of our business, our field, is in
small enterprise. And yet what does
every successful small enterprise do?
Get bigger.

| think the appropriate word for suc-
cess in this concept of a whole—the
audio whole, in particular—is fluency.
Fluency means easy communication
between all the developing segments,
yes. But more than that, it is the ability
to flow, to adapt, to move easily across
professional lines, to fill gaps where
they need filling, no matter what (like
that adhesive, the wrong adhesive).
Also, it means to flow inward, adapting
and evolving the whole, down to the
tiniest detail of engineering. Small
companies keep up the flow; big com-
panies freeze. And do not forget the
softgear, the ultimate, crucial end-
product of all our ventures in audio—
now in audio/video. The big corporate
failures are like big chickens with defi-
cient parts, a good leg and a bad one,
fine white meat and a diseased liver.
Not viable! Doomed to die. Inedible.

| have deliberately stuck to great
generalities here, but my mind is on
specifics. Paradoxically, because the
more notorious failed products are
really no longer the concern of the
present parent companies, whose
people hardly know about them, | think
an outside view of a few might offend
nobody. The past is past.

One of these days, someone will de-
sign the ultimate chicken, with the best
of intentions, of course. Two swivel
heads, for better fuel intake, but with-
out wings or legs. It won't go any-
where, though. Not even across the
road.
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Thetirst CD changer
worth listening
for 0 hours stralght

There are surprisingly few which lets you enjoy virtually instant

activities the human body can endure  access to any track on any disc.

for 10 hours straight. Random Programming,
Listening to the CD player yousee  which permits programming

before you, the CDC-610U, is a delightful of an entire evening of music

exception to the norm. — up to 36 selections — in any
The first 10-disc CD changer order you like.

capable of capturing both the attention “Plus One” Memory —a
and the imagination of
even the most demanding
audiophiles.

For hours on end.

Boasting specs and
features that are nothmg
less than sensational.

unique little feature that allows e simplest.
most versa-

you to momentarily interrupt e remote

control to

your program to hear another  ever aceum-

selection. blayer
And as you might expect, quite

a bit more.

Stop by your nearest Yamaha

Like Yamaha's Hi- Audio Specialist and experience the
Bit Technology with impressive CDC-610U for yourself.
advanced 18-bit 4x But be forewarned.
oversampling digital One listen and you could be

filters and high-speed collecting magrines hearing about ®
D/A conversion. Tne YN0 the hmdy 1t fOT a long, YAM AH
Direct Track Access, wfecion" ™" ”  long time.

©1989, Yamaha Electronics Corporation, USA. PO). Box 6660, Buena Park, CA 90622. For the dealer nearest you, call 1-800-662-6800.



The Monitor Series

polieaudio

‘The best bigh performance speaker value on the market 10day.” osm- recors




“Polk’s Remarkable Monitors Redefine
Incredible Sound/Affordable Price”

“At their price, they're simply a steal” ruiogram magazine

Monitor 10B — $349.95 ea.

Considered onc of the worlds’ best sounding loudspeakers
and, in the words of Audiogram magazine, “At the price
they are simply a steal.” The Polk 108 utilizes dual trilami-
nate polymer drivers coupled to a built-in subwoofer for
accurate bass response and superior dynamic range. A 1
dome tweceter perfectly complements the other drivers to
insure outstanding reproduction of every type of music.

Monitor 7C — $274.95 ea.

Basically a smaller, less expensive version of the Monitor
10B. By offering superlative performance whether mounted
on a shelf or a speaker stand, the 7C is a highly versatile
addition to any audio system. How good does it sound?
Audio Alternative magazine said, *It is amazing.”

Monitor 5B — $214.95 ea.

Similar in design and performance to the Monitor 7C,
however it utilizes an 8" subwoofer (rather than 10”) and is
more compact. The 5B represents one of the best values of
the entire Monitor Series.

Monitor 5Jr. + — $169.95 ea.

Called the best sounding speaker of its price in the world
regardless of size. It achieves life-like three-dimensional
imaging which 10 years ago was not available in any book-
shelf speaker at any price.

Monitor 4.5 — $122.45 ea.
Shares most of the high technology
components and rewarding musical
performance of the larger Polk
speakers &t a surprisingly low price.
A critically tuned bass duct insures
high efficiency and great bass per-
formance despite its convenient com-
pact design.

Monitor 4A — $99.95 ea.
Identical to the 4.5 in a smaller cabi-
net. Audio critic Lawrence Johnson
called it, “an all around star of great
magnitude.” The 4A' affordable price
means that no matter how small your
budget, you can afford the incredible
sound of Polk!

Matthew Polk with his incredible sounding/
affordably priced Monitor Series loudspeakers.
Front row (L to R) Monitor 5Jr. + , Monitor 4A,
Monitor 4.5 Back row (L to R) Monitor 10B, Monitor
7C, Monitor 5B

0w Speaher e alisis

Matthew Polk’s Vision: Superior Sound for Everyone

Polk Audio is an American company that was founded in 1972 by three Johns Hopkins University
graduates who were fanatical audiophiles with a common vision. They believed that it was possible
to make speakers that performed as well as the most exotic and expensive systems at a fraction of
the price. Starting with only $200, they began by designing and manufacturing the Monitor Series
loudspeakers. The Monitor Series combined the advantages of American high technology and
durability with European styling and refinement. Over the years an unending stream of rave reviews,
industry awards, and thousands of enthusiastic Polk customers have established the Monitor Series
as the choice for those looking for both incredible sound and an affordable price. There is no better
value in audio equipment today than a Polk Monitor series ioudspeaker.

Uncompromising Standards at Every Price

A limited budget does not mean a limited ability to appreciate fantastic sounding music. That's why
we put our best engineering efforts and only the finest materials into every Polk product regardless
of price.

Every Polk Monitor Series speaker uses the same trilaminate polymer cone technology as the
flagship SDA-SRS 1.2. Every Polk Monitor utilizes a 1” polymer dome tweeter, and most use exactly
the same tweeter found in the SRS 1.2. All Polk Monitors employ costly multi-component crossover
networks and 34" thick high density, non-resonant cabinets. Pick up a Polk Monitor 44, then pick up
a comparably priced but larger speaker from a different manufacturer. You’ll notice that the Polk
is heavier, more solidly built, and sports a superior fit and finish. Now compare the sound. We are
sure you'll agree with Musician magazine, which said Polk Monitors are: “Vastly superior to the
competition.”

The Thrilling Sound of Polk Monitors

Polk Monitors achieve open, boxless, three-dimensional imaging
surpassed only by the SDA'. Their silky smooth frequency response
assures natural, non-fatiguing, easy to listen to sound, while their fast
transient response results in music that is reproduced with life-like
clarity and detail. In addition, dynamic bass performance, ultra-wide
dispersion, high efficiency and high power handling are all hallmarks
of Monitor Series performance.

There is a Polk Monitor Perfect for You

Each time you advance through the six Monitor Series models, you'll
immediately hear a remarkable improvement in efficiency, bass
response, and output volume. They are designed so that a smaller
Polk played in a small room will sound nearly identical to a larger
Polk played in a large room. A larger Polk in a small room will, of
course, play that much louder with even better bass. No matter what
price range fits your budget, there is a spectacular Polk Monitor
Series speaker waiting to fulfill your sonic dreams.

Where to buy Polk Speakers?
For your nearest dealer, see page 112

Enter No. 24 on Reader Service Card
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BERT WHYTE

HIND THE SCENES

PUT ON YOUR HAPPY FEET

rom the earliest days of the high-
Ffidelity era, audiophiles have In-
dulged in the fine art of "tweak-
ing," in order to enhance and improve
the performance of their audio compo-
nent systems. Audiophiles quickly
learned that tweaking was most soni-
cally and musically rewarding when
applied to the elimination or suppres-
sion of the various omnipresent reso-
nances, vibrations, and extraneous
noises that can degrade performance
Except for a few modern designs,
speaker enclosures are usually a
prime source of resonances. Early au-
diophiles often went to the expense
and trouble of building enclosures with
sand-filled walls or constructing them
of brick or concrete. When the vinyl LP
record was the only game in town
some people would tweak their play-
back systems by employing the brute-
force/high-mass philosophy of mount-
ing their turntables on %-inch steel
boilerplate bolted to a cubic yard of
granite. Or they would take the route of
elaborate isolation of the turntable by
means of springs with pneumatic or
hydraulic shock-mounting
Not much of this kind of tweaking
goes on these days. In fact, since the
ascendancy of the CD, it is said that
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one reason diehard analog enthusiasts
hate CDs is that CD players are not
amenable to tweaking

However, the laws of physics have
not changed, and resonances and vi-
brations are still very much with us in
the current audio scene. Notwithstand-
ing this, most of today’s tweaking activ-
ity involves component interconnect
cables and speaker wire. | hardly need
mention that this is a very controversial
subject. Extravagant claims of superior
performance when using certain wires
and cables are made on the basis of
purely subjective evaluation. These as-
sertions are challenged by the more
conservative scientific and engineer-
ing people, who contend that unless
the claims can be verified by double-
blind testing or objective measure-
ments, they are invalid. Needless to
say, there have been many mud-sling-
ing exchanges between the two
groups, with plenty of such epithets as
“tin-eared,” "hidebound,” “dreamers,’
etc. bandied about. Alas, the argu-
ments will continue to rage, for at least
in the case of wires and cables, no one
has been able to devise a test that will
satisty all parties

Today's audiophiles are well aware
of the detrimental effects of reso-

1 These are made of a variety of absor-

device already glutting the audio mar-

nances and vibrations, especially with
respect to structure-borne and air-
borne acoustic feedback, that can
cause problems in turntables, CD and
cassette players, loudspeakers, and
even preamplifiers and amplifiers
Over the years I've ardently champi-
oned any device, material, or proce-
dure that would keep the relentless at-
tacks of resonances and vibration on
music signals at bay. Perhaps | am
unduly sensitive to acoustic phenome-
na which affect music reproduction in
the home. But, in my view, the cumula-
tive effects of the multiple resonances
originating in an audio component sys-
tem produce an acoustic overlay or
veiling, an unpleasant sonic coloration
that significantly degrades the purity of
music signals. Although resonance is a
vitally essential element in determining
the sound quality of musical instru-
ments, it cannot be tolerated in an au-
dio component system

To help ameliorate sonic anomalies,
much tweaking is done using various
kinds of isolation feet or dampers

bent materials such as butyl, neo-
prene, raw silicone rubber, Sintra (rigid
foam), Ear-lsodamp, Sorbothane, Ky-
dex, and lIsotec. Here again, some
rather enthusiastic subjective claims
as to the devices' efficacy in suppress-
ing resonances and vibrations are not
usually verified by objective measure-
ments. In spite of the lack of verifica-
tion in the lab, | have used a number of
these devices. In varying degrees,
they do seem to work, albeit not dra-
matically, in providing a cleaner signal

As you can imagine, hi-fi editors re-
ceive many unsolicited audio accesso-
ry devices and products. Frankly, a
large percentage of them are little
more than gimmicks. Their makers
promise improved performance of sev-
eral sonic parameters; after evaluation
the improvements turn out to be rather
nebulous or nonexistent. Moreover
these products are rarely accompa-
nied by any kind of test data. In spite of
this, once in a while one finds some
gold among the dross

Recently, | received a quantity of iso-
lation feet called Sims Silencers made
by Sims Vibration Dynamics of Red-
mond, Washington. | expected these
to be just another ho-hum version of a
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“McIntosh . . . NO o.ther. transistor amplifier
is capable of reproducing as well.”

‘’All the sounds, even those different one from
another, remain separated and distinctive. There
results a sensation of contrast, precision, and un-
common clarity.

. « «.A close analysis of different frequencies

reveals an extremely deep bass, very rich in

spatial detail . . . The upper bass region is very

linear testifying to an extraordinary richness of )
information. The very structured mid-range con- B
tributes enormously to listening pleasure. ;

The feeling of power is never refuted and instead ]
f stunning the listener, the 7270 recreates an ’ -
a environment of a majesty that no other '
trans r amplifier is capable of reproducing as - ' I
well.’”” Neéd we say more? .

L}
—REVUE B SON, foremost French stereo magazine. g S

For a copy of the UE DU SON : !
and informationon t cintosh MC 7270 . = '
Amplifier and other Mcin products write: ‘f

McINTOSH LABORATORY INC. 3 . - ‘

P.0. Box 96 EAST SIDE STATION, . A47
BINGHAMTON, NY 1390%-0096 ‘ L o

g

LEFT CAIN METER RIGHTIVONO GAIN POWER
]

1 WeTTS -\ /— o

O O 0O O
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Resonance is a vital element
in determining sound quality
of musical instrumernts, but
it cannot be tolerated in

an audio component system.

ketplace. | was pleasantly surprised to
find that fairly extensive documentation
of test measurements on the product
had been furnished as well. Even more
cheering was that when | placed the
Sims Silencers underneath a turntable
they worked with remarkable efficien-
cy, having very salutory effects on the

perceived quality of the sound. The
anti-resonance/vibration performance
indicated by the accompanying test
data and graphs was fully supported
by the audible evidence of my subjec-
tive impressions.

Sims states that the Silencers should
be placed underneath the chassis of

HPC

HELICAL PLANAR COPPER

CPC

CO-PLANAR COPPER

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

Visit your Madrigal dealer and hear what these original designs can do to improve your music System

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

an audio component, not underneath
the rubber feet that are an integral part
of the component. The Silencers are 2
inches in diameter and 1 inch thick. A
heavy half-inch-wide aluminum com-
pression ring surrounds the proprietary
damping compound, which Sims calls
NAVCOM, an acronym for Noise and
Vibration Counter Measure. NAVCOM
is a black, viscoelastic long-chain
polymer, an amorphous rubber-like
substance with a dense, close-knit
grain structure. It has a very low modu-
lus of elasticity and a natural resonant
frequency well below the lowest fre-
quencies of the audio bandwidth. It is
very difficult to compress—so much so
that one Silencer will support up to 35
pounds. NAVCOM is effective over a
frequency range of 10 Hz to 30 kHz.
Transient vibrations and impulsive
shock energy are blocked by its mole-
cules and dissipated as heat

Sims has conducted interesting ex-
periments to verify the vibration-damp-
ing qualities of NAVCOM. In one rather
crude, but dramatic, test, a bench
grinder was mounted on a lab table,
and a glass of water was placed on
various competitive isolation feet and
on a Sims NAVCOM Silencer. When
the bench grinder was operated, the
vibration agitated the surface of the
water, to varying degrees, in the glass-
es supported by the other feet but left
the water unruffled in the glass mount-
ed on the NAVCOM Silencer

Sims sent me graphs of test results
for, among others, butyl, neoprene,
and Sorbothane plus their NAVCOM.
The tests were made to calculate vi-
bration modal amplitudes and decay
time for each damping material. A
high-resolution FFT spectrum analyzer
generated the test impuise for each
sample under analysis, and a Body-
sonic vibrotactile transducer repro-
duced the test impulse for recording.
The pickup sensor was a Pennwalt
high-polymer accelerometer placed on
top of each sample. The Bodysonic
was placed on a test stand, which was
on a wood parquet over concrete floor
The test computer repeated each test
16 times and calculated an average
value. Each resulting graph illustrates
the amplitude of the generated wave
(as a function of maximum change in
decibels) versus the decay time (in mil-
liseconds)
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acoustically pure sound of Pyle Driver® car stereo
spea<ers makes driving so enjoyable time seems
to fly by.
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It was a rare and pleasant
experience to encounter
an accessory device whose
sonic contributions were

backed up by measured data.
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B & K’s reference test of
vibration effects without
isolation.
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B & K test of vibration
effects using Sims
NAVCOM damping
material.
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These graphs were most informative
and revealing. Of the seven materials
tested along with NAVCOM, ali
showed the sharp, transient, high-am-
plitude spikes of the initial impulse and
then attenuation of the spikes at a rate
and over a time period reflecting the
damping qualities of the specific mate-
rial. The NAVCOM graph was amaz-
ing—perhaps a tiny ripple represent-
ing the initial impulse, and virtually no
decay time.

The impressive NAVCOM graph cor-
relates well with what | heard. With the
NAVCOM Silencers in place, it was im-
mediately apparent how much cleaner
music sounded, regardless of the
source. The bass was notably tighter
and better defined, while the midrange
and top end exhibited more detail. The
sound was far more open, with more
air around the instruments, and there
was a better perception of depth along
with a more precise and stable stereo
image. It was obvious that cumulative
effects of various resonances and vi-
brations emanating from my system's

components had been causing an
acoustic veiling, superimposed on the
music signals.

Steve Sims, in a phone conversation,
told me of still another way to “gild the
audio lily"—placing loudspeakers on a
wooden platform laminated wilth
NAVCOM. He also told me he had ob-
tained some new measurements on
NAVCOM, through tests independently
conducted by the Seattie office of test
instrument manufacturer Bruel & Kjaer.

Shorty thereafter, | received the
Bruel & Kjaer test data and a platform
for my Duntech Sovereign loudspeak-
ers. The platform is of two half-inch-
thick pieces of particleboard (nicely
finished in rosewood to match tre
speakers) with a quarter-inch-thick
sheet of NAVCOM laminated between
them. Two husky friends placed my
376-pound speakers on the Sims plat-
forms, whose undersides are fitted with
eight floor spikes apiece. Of course,
floor spikes have been used under-
neath speakers for some time, as an
aid in getting cleaner bass. But inevita-

bly, the energy that is transmitted to
the floor is refected back through the
spikes into the speaker, though per-
haps at a reduced level. The Sims
speaker platform's NAVCOM laminate
prevents this. The results were that an-
other acoustic veil had been stripped
from music. The improvement in mid-
range and treble articulation was quite
remarkable, and bass response was
so very natural and free of coloration.

The Bruel & Kjaer tests employed
their Model 2032 FFT spectrum analyz-
er. The setup was the same Sims had
used—that is, generating a test im-
pulse and sending it to the sample
material, with an accelerometer pick-
ing up the vibrations and returning
them to the analyzer. Results from two
tests, photographed from the B & K
2032's display screen, are shown here.
Each top trace is of a signal in the time
domain, 250 mS long, that is passing
through the material under test. Each
lower trace is the fast Fourier transform
of the signal, showing the amplitude in
the frequency domain, with the band of
interest from 0 to 800 Hz. Both test
photos represent suppression of vibra-
tion as measured in G forces. In the
notations on the lower right of each
graph, note that the bottom figure is
the result of the test, expressed in milli-
gravities. The first graph is a reference,
run with no isolation whatever. You can
see the prominent spikes in both the
time and frequency domains. They
measure 265 milligravities. The other
test presented here was for NAVCOM,
and it shows suppression of vibration
all the way down to 67 milligravities.
Obviously, there is a strong correlation
between this measured data and what
| heard.

Thus, it is possible to tweak a system
with certain devices and have the im-
provements you hear verified by gen-
erally accepted measurement stan-
dards. Fortunately, tweaking with Sims
Silencers is relatively inexpensive; a
set of four lists for $68. The Sover-
eign version of the Sims NAVCOM
speaker platform, 20% x 34% inch-
es, costs $395 for a pair. Smaller
platforms will range in price from
$225 to $295.

Information on dealers who handle
Sims products is available from Sims
Vibration Dynamics, 2797 152nd Ave.
N.E., Redmond, Wash. 98052. A4
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CDs?

To get the best analog -ape/recorder per-
formance, recordists should know the distri-
bution of the music's spectral peaks
throughout the avdio band. In the article
"Basics of Tape Performance’ (September
1982), | referred to two sources of informa-
tion on musical spectra. A figure in that
article showed the levels rolling off at about
6 dB per octave dbove 1 or 2 kHz. This
appeared to be fortuitous, because the
MOL limit (maximum output level for 3%

distortion) of cassette tape fell at about the New measurements of

'#’.- same rate, and the spectral roll-off started
o from the same frequency. "
d Although the spectral svape was o good CDs Show Peak IWOIS

match for analog recording, the figure was

in ‘error. | concluded that the original that challenge bothk
sources did not include a wide enoygh
range of musical material.in one case and
used a poor microphone location in the oth-
er. Considering all sypes of music, | could
see that the high-frequency roll-offs in the
spectra | was using were unrealistic. Where,

then, could | get good musical spectra with- HOWARD _A.. ROBERSON
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out spending hours making measure-
ments of actual performances?

I decided it would be worthwhile to
measure third-octave spectra from a
good assortment of CDs. | selected a
total of 40, most of which had received
enthusiastic reviews for performance
and sound quality (Table 1). Music from
the baroque, classical, Romantic; and
other periods was selected, with an
assortment of overtures, arias, and or-
gan music. Some pop/rock and movie
music was included as well. For the
most part, the classical CDs are listed
in the Table in order of composition

Test Procedures

My test plan was to find the highest
momentary peak levels in 30 third-oc-
tave bands (25 Hz to 20 kHz) over the
duration of each piece. Peak levels of
any varying musical waveform are con-
tinually changing. | wanted to get and
hold the highest peak level that oc-
curred anywhere in the music in each
of the 30 third-octave bands. | used an
lvie |E-30A RTA in its "Accumuiate”
mode to do this. The musical transients
were long enough for the RTA to cap-
ture the actual peaks within a dB or so.
Maximum peak levels at the highest
frequencies were caused by cymbal
crashes. The highest bass levels were
from organ or bass drum, except for
the cannon in the “1812" Overture.

| plotted the accumulated peak lev-
els of the CDs and of four FM pop/rock
stations in each third-octave band; |
then tabulated my readings. Because
of variations in level from CD to CD and
some changes In the measurement
chain, the plotted band levels did not
have a common reference. My exami
nation of all band levels revealed that
all CDs were relatively flat in the region
from 200 Hz to 1 kHz. | tabulated the
band levels for each CD referred to the
average of its levels in the 200-, 250-,
315-, 400-, 500-, 630-, 800-, and 1000-
Hz bands. Then | was able to make
direct comparisons on the spectral
shapes from one disc to the next.

Figure 1 shows the range of peak
levels in all bands of the 40 CDs, rela-
tive to their average levels in the refer-
ence region from 200 Hz to 1 kHz. The
top curve shows the highest peak lev-
els recorded from each band, relative
to the average reference-region levels
of all the CDs tested. This curve shows
how high the relative level might be in
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TABLE |

CcD
No.
1

~N O s W N

© o

30

32
33
34

35
36
a7
38
39
40

Label &
Catalog No.
Argo
411613-2-ZH
Telarc
CD-80108
Telarc
CD-80070
Deutsche Gram.
410024-2-GH
Orteo
C-045901-A
Telarc
CD-80114
Telarc
CD-80114
Philips
411471-2-PH
London
414203-2-LH
Telarc
CD-80047
London
410116-2-LH
Telarc
CD-80051
Telarc
CD-80071
Telarc
CD-80039
Chandos
CHAN-8309
Telarc
CD-80041
Telarc
CD-80088
Telarc
CD-80123
Philips
412790-2-PH2
Philips
412790-2-PH2
Telarc
CD-80116
Telarc
CD-80116
Telarc
CD-80116
Telarc
CD-80116
Harmonia Mundi
HMC-901149
Philips
412631-2-PH
Philips
411148-2-PH
Archiv
410647-2

Telarc
CD-80083
MMG
MCD-10025
MMG
MCD-10005
Telarc
CD-80094
Warner Bros.
25264-2
Fantasy
FCD623CCR2

A&M
CD-3735
Columbia
CK-35047
Phila. Inti.
ZK-38539
Sparrow
CDP-41039
Epic
E2K-37037
Telarc
CD-80106

Composer &
Artist

Mozart

Brown

Mozart
Mackerras
Vivaldi

Ozawa
Schubert

Mozart
Jochum
Mozart
Previn
Beethoven
Previn
Tchaikovsky
Marriner
Berlioz
Dutoit
Tchaikovsky
Maazel
Dvorak

Solti
Saint-Saens
Ormandy
Debussy
Slatkin
Stravinsky
Shaw

Elgar
Gibson
Tchaikovsky
Kunzel
Bach
Murray
Bach/Dorsey
Dorsey
Bach

Bach

Von Suppe
Kunzel
Reznicek
Kunzel
Oftfenbach
Kunzel
Rossini
Kunzel
Charpentier

Simon Estes

Mozart

Te Kanawa
Handel
Pinnock/
Preston
Wagner
Marriner
Waldteutel
Kunzel
Sousa
Kunzel
Various
Kunzel
Dire Straits

Creedence
Clearwater
Revival

The Police

Air Supply
Patti LaBelle
Deniece
Williams
The Clash

Various
Kunzel

Compact Discs evaluated for peak levels.

Title & Orchestra

Sinfonia Concertante, K.364
Academy of St. Martin

Eine Kleine Nachtmusik, K.525
Prague Chamber Orchestra

The Four Seasons

Boston Symphony Orchestra
“Death and the Maiden" Quartet
Amadeus Quartet

Symphony No. 39

Bamberg Symphony Orchestra
Quintet for Prano and Winds, K.452
Vienna Wind Soloists

Quintet for Piano and Winds, Op.16
Vienna Wind Soloists

Serenade in C for String Orchestra
Academy of St. Martin
Symphonie Fantastique
Montreal Symphony Orchestra
Symphony No. 4

Cleveland Symphony Orchestra
Symphony No. 9

Chicago Symphony Orchestra
Symphony No. 3 ("Organ”)
Murray, Philadelphia Orchestra
La Mer

St. Louis Symphony Orchestra
“Firebird" Suite

Atlanta Symphony Orchestra
Froissart Overture

Scottish National Orchestra
‘1812" Overture

Cincinnati Symphony Orchestra
Toccata and Fugue in D Minor

Italian Concerto

(from Bachbusters)
Brandenburg Concerto No. 2
| Musici

Brandenburg Concerto No. 5
I Musici

Light Cavalry Overture
Cincinnati Pops Orchestra
“Donna Diana" Overture
Cincinnati Pops Orchestra
Orpheus in the Underworld
Cincinnati Pops Orchestra
William Tell Overture
Cincinnati Pops Orchestra
Motets (for one or two voices)
Nelson, Jacobs, Concerto Vocaie
Spirituals

Arias

Davis, London Symphony Orchestra
Dettingen Te Deum
English Concert/
Westminster Abbey Choir
Die Meistersinger, Act |
Minnesota Orchestra
Music of Waldteutel
Cincinnati Pops Orchestra
Peaches and Cream
Cincinnati Pops Orchestra
Star Tracks

Cincinnati Pops Orchestra
Brothers in Arms

Chronicle. Vol. |

Synchronicity

Love & Other Bruises
I'm in Love Again

So Glad | Know
Sandinista

Time Warp
Cincinnati Pops Orchestra

Portion
Tested
All

All
“Spring”
All

All

All
All
All
Mvts
485
All

All

Al

All

All
Al
All
All

All

All

All
Al
All

All

All

All

All
1-5
All

Prelude
All
All
All
All
All

All
All
Al
All
1st of

2CDs
All
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Fig. 1—Range of peak levels, in all
bands, for 40 CDs. Highest recorded
peak levels for any CD are shown at
top, followed by average peak levels
for all 40 discs (middle), and
minimum peak levels for any CD
(bottom). Levels are shown relative to
average level, from 200 Hz to 1 kHz,
of all 40 discs.

Measuring peak spectra of 40 CDs
showed me that each type of music

presents a different challenge.

Fig. 2—Spectra of three CDs, ranked
by bass content. Tchaikovsky's
“1812" Overture had the highest
content of the discs surveyed,
Dvorak's Symphony No. 9 had
median bass levels, and Schubert's
“Death and the Maiden” Quartet had
least bass. Plots are positioned to put
their average levels (from 200 Hz

to 1 kHz) on the 0-dB reference line.

Fig. 3—Spectra of three CDs ranked
by treble content, showing highest
treble content (Air Supply, Love and
Other Bruises), median treble content
(Debussy, "La Mer"), and least treble
content (Mozart, Quintet for Piano and
Winds).

any one or more of the bands. The
middie curve shows the average of all
peak levels measured in each band;
note that this curve rolls off noticeably
above and below the reterence region.
The bottom curve shows the lowest
peak levels measured from any of the
40 CDs in each third-octave region.
This minimum-peak-level curve shows
that there is some music with littie bass
or high-treble energy.

Figure 2 shows the spectra of three
specific CDs, ranked by bass content.
The cannon in Tchaikovsky's "1812"
Overture definitely generated the most
bass of any CD in my test group. |
judged the Dvorak Symphony No. 9
CD to have the median bass level of
the group and Schubert's "Death and
the Maiden™ Quartet to be the CD with
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Fig. 4—Spectra of three CDs ranked
by bass and trebie content, showing
highest bass and treble content
(Tchaikovsky, “1812" Qverture),
median content (Dvofak, Symphony
No. 9), and least bass and treble
(Mozart, Quintet for Piano and Winds).

the least bass. A similar process was
used to generate Fig. 3—for the maxi-
mum-, median-, and minimum-treble
CDs—and Fig. 4, covering the same
rankings for both bass and treble. The
figures detail something which we all
know to be true, if we consider all
types of music: There is a wide range
in the amount of energy in both the
low- and high-frequency ends of the
total music spectrum.

Spectral Envelopes

After gererating these figures, | de-
cided to try classifying the 40 peak-
level spectra on hand. Using transillu-
mination, | traced the original spectrum
plots onto graph paper. | started with
the plot for CD No. 1 (Mozart's “Sinfo-
nia Concertante”) and plotted its spec-

tral envelope. The envelopes for all
other CDs were checked for possible
matches. | found a number that were
very similar to the Mozart disc and a
few which corresponded satisfactorily,
if | was willing to allow differences of a
dB or two. All this music was from the
baroguJe and classical periods, except
for some vocal works.

Figure 5 shows this spectral enve-
ope. (The CD numbers are given in
the caption, so you can refer to Table
.) To get a better feel for how to meter
such music, | measured the average
(VU) and peak levels for pink noise,
with a response shaped to match the
spectral envelope. | aligned the high-
est level in this envelope exactly with
the zero reference to show that the
highest levels would be indicated ac-
curate'y with peak-responding meters.
The envelope curve in Fig. 6 covers
seven CDs and quite a variety of mu-
sic. This envelope matched peak third-
octave levels for Berlioz, Dvorak, and
Tchaikovsky Symphonies, Reznicek's
"Donna Diana” Overture, Debussy's
"La Mer,” Dorsey's Bachbusters, and
four FM pop/rock stations. This enve-
lope has more low- and high-frequen-
cy energy above 2 kHz than the one in
Fig. 5.

The envelope in Fig. 7, for three
works with organ, shows the major in-
f'uence of the low organ notes, the
highest levels of which are centered
around 50 Hz. The organ in Time Warp
is excerpted from "Also Sprach Zara-
thustra' by Strauss. Although the lev-
els were highest below 70 Hz, the low-
frequency peak levels were easy to
meter correctly. The envelope of Fig. 8
covers Stravinsky's "Firebird" Suite
and four overtures. The highest levels
were fiom the bass drum, but there
was considerable energy across the
entire audio band. Some care was
needed to catch the peak levels from
the drum beats, but it was a relatively
small adjustment and easily made.

Figure 9 shows the spectral enve-
lope generated by the music of Wald-
teufel and Sousa. Both of these CDs
have sudden bass drum peaks (visible
on the envelope). My checks indicated
that if a recordist were setting input
gain based on signal levels elsewhere
in these recordings, his levels would
probab y be about 2 dB high on these
drum peaks. The music from Star
Tracks and Brothers in Arms (Fig. 10)
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had a wide and quite flat peak spec-
trum before a roll-off at around 10 kHz
Accurate metering was easy with these
sources.

Figure 11 revealed a close corre-
spondence in peak spectra among six
pop/rock CDs. Because of the general
steadiness in the peak level and the
wide high-level spectrum, the recordist
would probably set the level slightly
low. On the other hand, the cannon
shots in Tchaikovsky's "1812" Over-
ture (Fig. 12) would be very hard to
meter correctly, and thus overrecord-
ing would be very likely.

Metering, EQ, and MOLs

Peak-responding meters on most
decks are fast enough (less than 20
mS) to show typical musical transients,
but they read the signals before record
equalization, with its high-frequency
boost, is applied. As a result, some
high-frequency distortion and satura-
tion might be occurring without the me-
ters giving any warning of it. Because
of the general level roll-off in the higher
frequencies for all music, however,
there usually would be little change in
the peak meter indications even if the
meters were reading the equalized sig-
nal. Indications for average-respond-
ing (VU-type) meters were usually 8 to
10 dB below those for typical recorder
peak-responding meters.

When the levels were measured with
an absolute-peak meter, which can
display fast transients, they were at
least 14 to 15 dB above the indications
on the VU meters. Because of the very
short duration of these instantaneous
peaks (less than 200 pS), distortion
would probably not be heard if they
were slightly above the MOL limit.
These figures, however, should help
emphasize that when using a VU-type
meter, the recordist must allow at least
10 dB of headroom to get low-distor-
tion recording.

The fali-off in tape MOLs above 1
kHz is well known. If there was no rec-
ord (or playback) equalization, the
high-frequency MOLs would drop rela-
tively little—but the noise would go up.
The cassette format is locked into 70-
and 120-pS equalizations. A small
number of decks allow switching
equalization separately, regardless of
tape type; this can be helpful. as | will
show later. Open-reel recorders, at
tape speeds of 3% and 7'z ips, may
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When the spectrum of peaks in the

music matches the tape’s MOL curve,

record levels can safely be high.

)

Fig. 5—Peak-level spectral envelope,
with highest level used as 0-dB
reference, for classical and baroque
music plus vocal solos and choral
works. The discs are listed in Table |
as CDs 1to 8, 19, 20, and 25 to 28.

)

Fig. 7—Peak-level spectral envelope
for works with organ (Saint-Saéns,
Symphony No. 3; Bach, Toccata and
Fugue in D Minor, and Strauss, "Also
Sprach Zarathustra”), listed in Table |
as CDs 12, 17, and 40.

)

Fig. 9—Peak-level spectral envelope
for music of Waldteufel and Sousa
(CDs 30 and 31). The peak at 50 Hz
is from bass drum beats; see text.

:

Fig. 11—Peak-level spectral envelope
for popirock music (CDs 34 to 39).

Fig. 6—Peak-level spectral envelope
for symphonies, overtures, and other
classical works (CDs 9, 10, 11, 13,
18, 22, and 29) plus popirock

FM stations; see text.

Fig. 8—Peak-level spectral envelope
for overtures (CDs 15, 21, 23, and 24)
and Stravinsky's "Firebird” Suite

(CD 14).

Fig. 10—Peak-level spectral envelope
for music from Star Tracks and
Brothers in Arms (CDs 32 and 33).

Fig. 12—Peak-level spectral envelope
for Tchaikovsky's “1812" Qverture
(CD 16).
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use as much record-equalization boost
as do cassette recorders. At the higher
tape speeds, particularly 30 ips, the
required boost for open-reel recording
1s significantly less

Figures 13, 14, and 15 show the
range of MOLs, without noise reduc-
tion, using a Nakamichi CR-7A deck
for the 35 tapes covered in my last
tape survey (November 1987). The
dashed lines at the low-frequency
ends of the curves show the drop in
MOLs from 100 to 50 Hz for the typical
deck. The best decks, in this regard,
have about a 2-dB drop, and the worst
decks have about a 10-dB reduction in
MOLs from 100 to 50 Hz. At 40 Hz. the
reduction in pertormance for all decks
is even greater. The Type | MOLs are
shown in Fig. 13, the Type lls are in
Fig. 14, and those for Type IV are in
Fig. 15. In these figures, the top curve
for each tape type is for the best
MOLs, and the bottom curve is for the
worst MOLs.

When | replotted some of this MOL
data, | had to conclude that there was
too great a discontinuity between the
distortion levels shown at frequencies
up to 1 kHz (where | measure third-
order harmonic distortion) and from 2
kHz up (where the tape's frequency
limits force me to use third-order twin-
tone IM measurements; see sidebar).
The reference level | had been using
for the twin-tone IM tests was based on
the rms levels of those tones, as speci-
fied by an IEC Standard | was using
However. DIN Standard 45 403, for
nonlinear distortion measurements
clearly states that peak level is the
proper reference. Careful examination
of distortion products, with a spectrum
analyzer, provided real-world confir:
mation. The peak level of twin tones,
with each one at the same level, is 6
dB higher than a single tone and 3 dB
higher than the twin-tone rms level

Figures 16, 17, and 18 show the ef-
fect of this necessary adjustment with
the twin-tone IM MOL curves raised 3
dB. (Twin-tone IM data, in the earlier
survey, should be increased 3 dB as
well. Relative tape rankings remain the
same.) The little jog that remains with
Type il (middle) and IV (bottom) tapes
is correct for the standard 70-uS
equalization. The dashed line above
the Type Il and IV MOL curves, above
1 kHz, shows the MOL increase that
120-uS equalization would yield
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in general, measuring harmonic
distortion is straightforward. There are
many low-distortion sources these days,
and analyzers are available in a number
of formats. Tape noise in analog
recording, however, makes it cifficult to
get reliable distortion data unless the
recorded flux level is above 50 nWb/m or
so. If 3% distortion is the criterion. the
levels will be much higher and harmonic
distortion is easily measured—
particularly at lower frequencies.

The distortion in analog tape recording
is primarily third-order, and the third
harmonic ‘s the most prominent ir the
playback of a single recorded tone.
Accurate assessment of third-order
distortion, in general, requires flat record/
playback response out to the freguency
of the third harmonic. When the record
ievels are high enough to cause 3%
distortion, however, the response on a
typical deck begins falling off by 1 kHz.
Data taken at higher frequencies is vaiid
for assessing harmonic distortion, but
third-order distortion involves mors than
simple harmonics. Complex musical
energy around the same frequency and
at the same level would cause many
combinations of sum- and difference-
frequency distortion products. In other
words, measuring the harmonic distortion
of a single tone is not adequate for
assessing nonlinear performance with
music—except at lower frequencies

A two-tone test signal can be used for
tests out to the response limits of the
deck, as its difference-distortion
products remain in band. The third-order
difference products for two tones f; and
fa, are:

fa = 2f, = f; and

2f; = f|‘

fa =

Another way of stating these frequency
relationships is:

| fa =

fa = f, = (f, — f;) and

fo + (f2 = f4)

There are also two sum products
2fy, + f; = 3f; + (f, — f;) and

3z = (f2 = ),

20, + f5 =

which show their frequency grouping
with the third harmonics.

Figure B1 shows the waveform of a
500- and 600-Hz twin-tone signal. Each
individual tone was four divisions high

| peak to peak, but the combination is

almost eight divisions high. This doubling
of peak levels holds true for all
combinations of frequencies. Figure B2
is the spectral display of the
fundamentals and the distortion in the
playback from a Nakamichi CR-7A deck.
The level reference is the peak level of
the two tones, which is 6 dB above the
level of each fundamental.

DISTORTION TESTS & ANALOG RECQORDING

Fig. B1—Waveform of 500- and 600-Hz
test signal.

Fig. B2—Third-order distortion procgucts.
At Iaft are 500- and 500-Hz
fundamentals, flanked by third-order
difference products. At right are third
harmoric of 500-Hz fundamental

(1,500 Hz), third-order sum products of
500 and 600 Hz. and third harmonic of
600 Hz (1,800 Hz). Scales: Horizontal,
20G HzAdiv.; vertical, 10 dBidiv.

Two sweeps were actually made with
the analyzer: One w th just the 500-Hz
signal and the other wiih both tones.
Not:ce :hat the 1,500-Hz third-harmonic
distortion product stays the same in ievel
when the second tone is added. Aiso
note how much higher the dfference
and sum distortion products are ir
comparison to the harmonic distortion
product. The great cifference between
the amplitudes of the harmonic and IM
distortion products is due to the 6-dB
increase in the effective recorc ng level
when the second tone s added. When
single-tone and twin tone peak levels
are the same, the cwerall third-order
distortion levels are the same. As the
test-tone frequency increases, the levels
of the third-order harmonic and sum
distortion products are reduced more
ana mare, relative tq the level of the
difference-frequency produc:s.

With close spacing between the
fundamenta's, f, and f,. their output levels
will be almost identical. as wil the levels of
f3 and f,, the third-orde- difference
frequencies. As a result, disterton tests
are possible aimost to the vesy response
limit of the deck. Music s made up oi
many more frequencies than ust two,
but twir-tone testing allows exercising
a deck's entire audio band HAR.
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To avoid audible distortion, even
from single peaks, the record level
reductions listed here are a must.

| thought that the MOL curves should
provide a level-limiting curve for the
spectral envelopes. | did have some
question about what happened at all
frequencies with broadband signals. |
used a Type | tape with the Nakamichi
CR-7A deck and ran a compression
test with pink noise. The first test here
used flat pink noise (20-kHz roll-off),
with the input level adjusted in 1-dB
steps from —10 to +20 dB relative to
meter zero. | used a special dual atten-
uator, with one section increasing input
level and the other section decreasing
playback level. In this way, the level to
the RTA was constant except for ef-
fects from compression.

The bottom trace of Fig. 19 shows
the result of this test. The flat upper
edge of the trace shows the flat fre-
quency response obtained when re-
cording at — 10 dB; the bottom edge
shows the response when recording at
+20, where output was actually low-
ered due to compression/saturation.
Notice how much greater this effect
was at the highest frequencies than at
2 kHz and below.

For the next test, | used equalization
to shape the pink noise to match the
MOLs for the particular tape and re-
corder in use. The top trace of Fig. 19
shows the result of adjusting the input
over the same meter range, from =10
to +20 dB relative to meter zero. With
this shaping of the "music” to match
the MOL limit across the whole band,
the compression was very much the
same in each of the 30 third-octave
bands, as shown by the close parallel
between the upper and lower edges of
the trace.

The next step was to overlay the
MOL curves on the eight spectral en-
velopes (from Figs. 5 through 12) for
guidance on what record levels would
be possible. The guidelines given here
assume the meters are peak respond-
ing, with the level first set to match the
400-Hz MOL figure. In this case, there
would be a downward level adjustment
to prevent any part of the envelope
from protruding above the MOL limit.

Figures 20 and 21 demonstrate how
| did this. The top curve in each of
these two figures is the best MOL
curve for Type | tapes from Fig. 16. The
bottom curve in Fig. 20 is the peak-
level spectral envelope from Fig. 7. No-
tice how low the recording level would
have to be set to prevent distortion at
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Fig. 13—Range of MOLs for 3%
distortion for 13 IEC Type | tapes.
High-frequency MQOLs shown are
referred to rms level of twin-tone
signal re: Dolby level; see text.

Fig. 15—Same as Fig. 13 but for
seven Type IV tapes.

Fig. 177—Same as Fig. 16 but for
15 Type Il tapes.

40 Hz. Figure 21 shows that there is a
better match to the deck/tape’'s MOLs
with the envelope from Fig. 11. The
actual limit occurs slightly above 15
kHz. Pushing the level higher, until this
envelope intersected the MOL curve at
15 kHz, would not generate much in-
band harmonic distortion products.
But there would be high-level, third-
order, difference-tone /M distortion
products that would be in band.
Table |l lists the required dB correc-
tions in maximum meter readings rela-
tive to the 400-Hz MOL limit, to prevent
noticeable distortion anywhere else in
the entire band. The Table shows
where the MOL limit occurs and gives
the results for both the best and the
worst MOLs shown in Figs. 16, 17, and

Fig. 14—Same as Fig. 13 but tor
15 Type Il tapes.

Fig. 16—Range of MOLs for 3%
distortion for 13 IEC Type | tapes.
High-frequency MQOLs shown are
referred to peak level of twin-tone
signal re: Dolby level; see text.

' i —
)

Fig. 18—Same as Fig. 16 but for
seven Type IV tapes.

18. The envelopes in Figs. 5 and 6
show a concentration of energy in the
middle of the music spectrum. The re-
quired adjustments, in most cases, are
relatively small. The high level of the
low organ notes (Fig. 7) requires a siz-
able reduction in the overall recording
level to limit distortion. The spectrum is
flatter in Fig. 8, but the required reduc-
tions are also large in all cases.

The high-level drum beats at 50 Hz
(Fig. 9) would be hard to catch, and a
large level reduction is required here
also. The reductions are somewhat
less with the envelope shown in Fig.
10, but they are important, reaching
limits at one end of the spectrum or the
other, depending on the shap= of the
MOL curve. The pop/rock CDs (Fig.
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11) have peak band levels that are flat
for most of the audio band but roll off at
the extremes. For this type of music,
the recordist needs to make some
downward adjustment, but less than
would be necessary for a number of
other types of music. The required
compensation for the cannon shots in
the “1812" Overture (Fig. 12) cannot
be defined as accurately as for the
other envelopes. But it appears that
the maximum meter level should be
about 10 dB lower than the 400-Hz
MOL limit for the tape/recorder used.

If the audiophile sets his goal to be
the prevention of 3% distortion at any
time, even on a single peak or two, the
adjustments of level listed in Table i
are musts. For lower quality decks, the
reductions should actually be greater.
If we consider how great some of the
reductions should be, it is quite dis-
couraging. It just won't seem right to
set the levels to less than meter zero
on peak-responding meters, and even
lower on VU-type meters. Some of the
envelopes require this, however, and
the distortion will be low. Let me sug-
gest that the envelopes and Table |l
provide guidelines which point out
where distortion will start with increas-
ing record levels. By all means, the
recordist should listen carefully, for it
may be difficult to accept noise that
goes with really low distortion

Interesting details can be gleaned
from the Table. For example, notice
that with Fig. 11 the limit for Type il and
IV tapes 1s not at the frequency ex-
tremes but at 2.5 or 3.0 kHz. Notice
also that in many cases—and espe-
cially when using the Type IV tapes—a
greater adjustment is needed for the
tapes with the best, as opposed to the
worst, MOLs. This is the result of the
shape of the MOL curves: The best
MOL curves drop off noticeably from
low to high frequencies, but the worst
MOL curves are relatively flat.

The use of 120-pS equalization with
Type {l and IV tapes (see Figs. 17 and
18) did not provide as much of an
advantage as | had thought it would.
There was really no advantage in an
equalization change for the envelopes
inFigs. 5.6, 7,9, and 12. The improve-
ment in record level for high-MOL Type
IVs was 3 dB for the envelope of Fig. 8
and 3.5 dB for the envelope of Fig. 10.
The impravement was about 2 dB for
both Type It and IV tapes w'th the en-
velope of Fig. 11.

All of the preceding material relating
to tape/recorder performance has
been for operation without noise re-
duction. What will noise reduction do to
help remove at least some of the Iimita-
tions discussed here? First, .et's take a
look at what Dolby C NR might do. In
the past, | have shown many high-level

TABLE |

Required corrections to maximum record level allowable
(400-Hz MOL reference) to limit distortion.
TYPE | TYPE N TYPE IV
Fig. Freq. of Corr.,  Freq. of Corr.,  Freq, of Corr.,
No. MOLs Limit dB Limit dB Limit dB
5 Best 1.0 kHz =05 1.0 kHz 0.0 1.5 kHz -3.0
5 Worst 1.0 kHz -1.0 1.0 kHz 00 1.2 kHz ~0.5
6 Best 200 Hz -03 200 Hz 00 1.5 kHz -15
6 Worst 100 Hz -10 200 Hz 00 200 Hz 00
T Best 40 Hz -80 40 Hz ~7.5 40 Hz =BS5S
7 Worst 40 Hz -85 40 Hz o ehy 40 Hz -75
8 Best 15 kHz -85 40 Hz ~-75 13 kHz -100
8 Worst 40 Hz -85 40 Hz ~-7.0 40 Hz -75
9 Best 50 Hz =70 50 Hz =Th 50 Hz -9.0
9 Worst 50 Hz -7.0 50 Hz -70 50 Hz -7.0
10 Best 15 kHz -6.0 50 Hz =386 11 kHz ~75
10 Worst 15 kHz =50 50 Hz =35 50 Hz =35
1 Best 15 kHz —45 2.5 kHz -2.5 3.0 kHz -7.0
1 Worst 15 kHz ~2.0 30 kHz -15 2.5 kHz -1.5
12 Best 40 Hz =100 40 Hz -10.0 40 Hz -100
12 Worst 40 Hz -100 40 Hz -10.0 40 Hz -100
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Fig. 15—Compression test using
Type | tape on Nakamichi CR-7A.
Record level was varied in 1-dB steps
from —10 to +20 dB. With normal
pink naise (bottom trace), response
was flat at low recording levels (upper
edge of trace) but compressed at
higher levels (lower edge), especially
at higrer frequencies. With pink noise
shaped to match the MOL curve (top
trace), frequency response of
uncompressed signals (upper edge)
and saturation-compressed signals
{lower edge) was almost the same.
Vertical scale: 5 dB/dwv

responses, especially for swept sine
waves, that evidenced obvious and
worthwhile headroom extension with
Dolby C NR. After learning more about
the Iimitations of falling high-frequency
MOLs, | had to wonder about the ex-
tent of the effects of this NR in actual
recording. The first thing | did was to
check what the meter indications were
for a Dolby-level calibration tape and
then for pink noise at the same rms
outpu: voltage. The Dolby level from
the tape read correctly at meter zero,
but the deck's peak-responding me-
ters bounced between +4 and +7 dB
with the pink noise

I then looked at record/playback re-
sponse—with Dolby C NR, over a
range of levels with pink noise—both
flat and with response shelved at —5
dB above 3 kHz. While looking at play-
back after rewinding, | switched the
NR . and out, both to see the result
with NR and to check what the encod-
er responses were at these levels.
There was some anti-saturation shap-
ing of the encoder response, starting
just above Dolby level.

Figure 22 shows record/playback re-
sponses using pink noise with a very
high record level. The responses
shown in the top trace resulted from
using flat pink noise. The response
withaut NR is the middie portion of this
trace. Dolby B NR caused a somewhat
grea‘er roll-off at the highest frequen-
ces, but Dolby C NR secured a very
obvious reduction of the roll-off. The
responses shown in the bottom trace
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are from using pink noise rolled off to
match the tape/recorder MOL curve.
The record level was increased to
match that for flat pink noise. Even with
this rolled-off signal, switching to Dolby
C NR is somewhat helpful here. |
should note that these tests do not re-
create any particular music condition
and just indicate the benefit of.anti-
saturation.

In a tape deck having dbx Il NR, the
compansion system's zero-gain point
should be set at about —10 dB or
perhaps slightly lower. When this is
done, dbx I NR would help in prevent-
ing high distortion with most of the
spectral envelopes shown. For some
recorders in particular, however, dbx Il
NR has shown rather high distortion
and rolled-off response in the region of
low organ notes and bass drum beats.
Post-playback equalization might help
correct the roll-off in some of these
cases.

Some readers might like to find
where the 400-Hz, 3% distortion point
is just by looking at the playback wave-
form. Figure 23 shows how this can be
done. There are two overlaid wave-
forms: The good sine wave is from the
signal source, and the squashed one
is from the deck playback. To show
this, you need a signal source (around
400 Hz is best) and a two-channel os-
cilloscope. The oscilloscope should
have combination synchronization so
that both the source and playback
waveforms (which are read at slightly
different times) can be aligned.

The source-waveform gain is set to
make it fill the full eight divisions. The
gain for playback is adjusted to make
its waveform match the source wave-
form as exactly as possible over the
straighter portions, with some vertical
positioning perhaps needed for accu-
rate alignment. The distortion is quite
close to 3% when the playback wave-
form is squashed half a division at both
top and bottom. This is not an exact
indication, but it will help to define ref-
erence levels.

It is good for the recordist to know
where on the meters the low-frequency
(250 to 400 Hz), 3% distortion limit is
for each of the tape formulations used.
This article is a first try at obtaining a
better understanding of the range of
peak-level spectral envelopes for
many types of music. With continuing
examination of additional CDs, | may
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Pop/rock proves fairly easy to record

well, while the ‘1812’’ Overture
would be hard to meter properly.

Fig. 20—Comparison of peak-
spectrum envelope of organ music
(Fig. 7) with Type |, best MOL curve
shows that low-distortion recording
limit occurs at 40 Hz.

Fig. 21—Comparison of peak-
spectrum envelope for popirock
music (Fig. 11) with Type |/, best MOL
curve shows low-distortion limir at

15 kHz.

Fig. 22—Effects of Dolby NR on
response at +20 dB recording level
for flat pink-noise input (top trace)
and MOL-shaped pink noise (bottom
trace). Where traces spiit, at right,
upper portion is with Dolby C NR,
middle portion is without NR, and
lower portion is with Dolby B NR;
see text. Vertical scale: 5 dB/div.

find a need for other envelopes. On the
other hand, the envelope in Fig. 7 is
somewhat similar to that of Fig. 9, and
the levels of the envelope in Fig. 12 are
close to matching those at the frequen-
cy extremes in both Figs. 7 and 9.
The MOL curves which have accom-
panied my Audio tape tests are based
on a 3%, third-order distortion limit,
measuring harmonic distortion for the
lower frequencies and twin-tone differ-
ence distortion for the higher frequen-
cies. Of course, 3% is certainly not a
low level of distortion. In some of my
own listening, | thought that the results
were much better when | limited the
record level to what would amount to
about 1% distortion, as indicated on
peak-responding meters; this level lim-
it would be 5 dB lower than the MOL

Fig. 23—Shape of playback sine
wave with low distortion (larger trace)
and with 3% distortion (smaller ‘race);
see text.

criterion. Now that | have looked at the
various spectral envelopes, | will be
more discerning about what to expect.
What | thought was my 1% distortion,
peak-meter limit may really be close to
a 3% limit for momentary peaks at any
point in the band.

I do hope this discussion will help
recordists become more aware of the
challenges provided by various types
of music. In digital recording with ei-
ther R-DAT or PCM, the exact spectral
shapes are less important, but good
recording practice is still required to
ensure that sudden peaks do not drive
the system into overload. Prirnarily,
these guidelines should help you find
the best record-level settings for the
various possible analog tape/recorder
combinations. A

AUDIO/JULY 1989




Music made
Beautiful
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Sonance makes music more
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Audio:"” Custom In-wall stereo
speakers and controls that blend
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most discriminating decor.
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to aesthetically match any room's
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Audic” we invite you to call your
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uild An Indoor

Antenna

—t
—4

ne of the biggest barriers to
good FM reception is the lack
of a proper antenna. The wire
dipole that comes with most receivers
and tuners seldom does the job, so
here is how to build something with a
little more gain and greater versatility.
Tethered to the tuner by coaxial cable,
this antenna can be moved about the
room to find the spot for ideal recep-
tion, and it can be put neatly out of the
way when not in use.
| have found this antenna to be
much more sensitive than the usual
wire dipole. Perhaps this is due to the
fact that it is free-standing. A wire di-
pole must be fastened to a wall, which
is sure to degrade its performance.
The same antenna position doesn't al-
ways work for different stations, how-
ever, even when they share the same
transmitting antenna. Moving the an-
tenna just a few feet can make a big

52

difference. Since the antenna de-
scribed here is so easy to move
around, you can usually find a position
where reception is good and noise-free.

Years ago, all FM stations used hori-
zontal polarization, which made it nec-
essary to use a horizontal antenna for
reception in order to avoid a loss in
signal strength of 10 to 20 dB. Now
most stations use circular polarization,
which works with both horizontal and
vertical antennas.

The antenna shown here is a varia-
tion on the vertical quarter-wave type.
Usually, the ground plane is horizon-
tal, but here the rods that form the
ground plane have been pointed
downward. This increases the
impedance from 50 to 70 ohms,
which is better suited to FM
tuners and allows the rods to
serve as a tripod to support
the antenna's base.
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The antenna itself is of the same kind
of rod as the legs. | used collapsible
replacement antenna rods, which are
available from most radio/TV supply
shops. In fact, any metal rod that can
be worked into the configuration
shown will serve the same function.
The minimum length required, how-
ever, is 28 inches.

The base of the antenna is a small
project box—a plastic case with a met-
al cover. These are available from Ra-
dio Shack. Also required are a coaxial
chassis connector, type F-€1, and a
solder lug.

You will need a drill to complete this
construction project. First, make a hole
in the center of the plastic project
box's bottom. Screw the antenna rod in

PARTS LIST

4 Replacement antenna masts (e.g.,
Radio Shack #15-232, if still avail-
able, or #270-1405).

1 Plastic project box with metal cover
(e.g., Radio Shack #270-230 or
#270-231)

1 Chassis-mount F-61 coax connector
(e.g.. Radio Shack #278-212).

1 75-ohm coaxial cable with = connec-
tors, length to suit (e.g., Radio Shack
#15-1531, 16 feet; or #15-1534, 25
feet).

1 75/300-ohm balun transformer (e.g.,
Radio Shack #15-1253); needed only
for tuners without 75-ohm inputs.

1 Solder lug; if unavailable use solder-
less ring tongue (e.g., Radio Shack
#64-3030, #64-3070, or #64-406).

Miscellaneous: Short wire, 4 washers
(optional).

A complete kit of parts is available for
approximately $12 (plus sales tax for
New York residents) from: Rivera, 1845
52nd St., Brooklyn, N.Y. 11204. Supplies
of kits at this price are limitec, however,
so send a self-addressed stamped en-
velope, and Rivera will advise you of
updated prices and delivery dates,
where necessary

Hiustrations: Gary Hovland




DJUST
THREE LEGS =
10 28"

Fig. 1—Construction diagram

place, with its retaining screw and the
solder lug inside the box. It helps to
bend the solder lug before passing the
screw through it. to allow clearance for
the wire that will have to be attached
It's also not a bad idea to use washers
on the screw

Next, drill a hole for the coax con-
nector in the center of the metal cover
You will have to make a ¥u-inch
hole. It 1s suggested that you
start with a s-inch bit, or

thereabouts, then enlarge %

the hole to Vs inch Now
use a ¥s-inch bit If you
don't have one. it may
be possible to enlarge
the hole with a rattail tile
When the hole 1s com-
pleted. smooth the
edges with a file
Next, make three
holes for the legs—
one in the center
of a short side. the
other two In the cor-
ners of the opposite
side. Be sure to al-
low sufficient clear-
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ance. both inside and outside the
case, when selecting where to drill
these holes. Use a punch to “dimple”
the metal before driling. This keeps
the dnill bit from walking away from the
spot you selected and choosing its
own place for a hole. If you don't have
a punch, you can use a hammer and a
nail—just be sure to tap hightly

Now pass the coaxial connector
through the ¥-inch hole and secure it
with the nut that came with it. (The nut
should be on the inside of the box.)
Attach the legs securely. Solder the
shortest possible piece of wire to the
solder lug on the antenna rod and to
the solder tab of the coax connector
(Solder assures a secure connection
and prevents corrosion from degrad-
ing the electrical contact.) Secure the
cover with the four screws provided
with the project box.

Extend each leg to a length of 28
inches and the antenna rod to 27 inch-

es, as shown in Fig. 1. Gently force the
legs apart. bending the metal cover
until the legs splay out just enough to
provide a stable base

The coax cable should come down
to the surface on which the antenna
rests before beginning its horizontal
run: this prevents interference with the
antenna If your tuner or receiver has
75-ohm inputs, use them. Otherwise,
you will need a balun transformer even
though 1t slightly decreases signal
strength You may also find that minor
acjustments to the rods’ length will im-
prove performance. In general, if your
rods allcw such telescoping, lengthen-
Ing the tods will yield good results on
lower numbered stations, while shorter
rods will perform better on the higher
numbered ones. In my location, one
length—29 inches for the legs, 28 inch-
es for the antenna—works well for all
the stations | listen to 4
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EQUIPMENT PROFILE

MOTIF MCS8
PREAMP
'AND

I-AI‘A."- B 2B e

: Manufacturer’s Specifications

Frequency Response: 5 Hz 10 100
kHz, +0. —1dB

RIAA Equalization Accuracy:
+0.25 dB, 20 Hz to 20 kHz

Distortion: Less than 0.1% THD or
IM

S$/N: Low-gain phono input
line, 86 dB

Gain: Low-gain phono input, 35 dB at
1 kHz; high-gain phono input, 54 dB

76 dB

at 1 kHz: line. 27 dB
Phono Overload: Low-gain input
150 mV

Rated Output: 5V rms

Maximum Output: 10V rms

Output Impedance: Less than 200
ohms

| Weight: 55 Ibs (249 kg)

Power Amplifier

Power Output: 100 watts per chan
nel, 20 Hz to 20 kHz, at less than |
1.0% THD or iM, both channels driv- |
en into 8-ohm load

S§/N: 96 dB below full rated power |

Frequency Response: 20 Hz (0 20 '
kHz. +0, —0.25dB

Input Sensitivity: 1 5V forfu rated
power

Gain: 255 dB

Input Impedance: 100 kilohms

Dimensions: 19 1n. W x 7 1in. H x
1872in. D (48.2cm x 17.8cm x 47 |
cm

Price: $3 250

Company Address: conrad-johnson |

Dimensions: 191N W x 32in. H x design, 2800R Dorr Ave., Fairfax. |
12% in. D (482 cm x 88 cm X Va 22031
31.1 cm) For literature, circle No. 90
Weight: 9 bs (4 1 kg) I
Price: $2 250
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electronics manufactured by Motif, of conrad-johrson de-
sign. The MC8 preamplifier is an all-FET design which is
unusual in at least one sense: It does not use any electrolyt-
IC capacitors in its circuitry—even in the power supply. The
MS100 power amplifier is rated at 100 watts per channel
into 8-ohm loads and uses a combination of junction and
MOS-FET devices in the amplifier signal path

A closer look at the MC8 preamp reveals that it is of the
minimum frills” school of design, eschewing the use of tone
controls and other elaborate user features. Front-panel con-
trols, from left to right, are a signal-selector switch. a three-
position tape-monitor switch, a switched-resistor attenuator
balance control, and a volume control. On the rear canel are
a ground binding post and two sets of phono input jacks,
one for MM and the other for MC, with a two-position toggle
switch to select between them. The remaining signal jacks,
for the high-level inputs and outputs, are to the left of the
phono input jacks; an a.c. line cord is at the extreme left
There is no power switch on the MC8, as it was designed to
be left on all the time for best sound. The power draw off the
a.c. line is negligible

Inside, we find a blue, one-sided p.c. board that seems to
be dominated by large, proprietary film capacitors This p.c
board takes up virtually all the internal area. An enclosed
power transformer 1s mounted on the board, in the right rear
corner. A power line fuse is mounted nearby, and the a.c
line cord is soldered right to terminals on the board. Parts
appear to be of good quality. A number of jumpers on the
component side of the board have been bent away from the
straight path between their p.c. holes in order to miss hitting
nearby metal contacts, such as the front-panel switches
The signal in/out jacks are Tiffany and are wired to the p.c
board with 300-micron, linear-crystal, solid silver wire

Chassis construction of this preamplifier is relatively sim-
ple, consisting of a bent piece of aluminum that forms the
rear, bottom, and nner front panel. Little tnangles of the
same thickness material are spot-welded into the four bend
corners to reinforce and give rigidity to the resultant struc-
ture. Another piece of material is bolted to the outside
bottom of the chassis, by the four bumper feet; it 's shy of
the full width on both sides by about 2 inch. The top cover
IS a bent piece of the same material used for the chassis
and forms the top and sides of the preamp. extending
underneath about Yz inch. This cover is held on by four
brass countersunk screws that bolt to the chassis bottom
The bottom has the appearance of one plane of material, a
nice touch. A quarter-inch piece of aluminum, 34 inches
high and rack width, is used for the front panel

Turning to the MS100 power amplifier, the froat panel has
a rotary on/off switch, a power-on LED, a pair of LED
indicators to signify maximum power has been reached in
each channel, and a pair of beefy and attractive nandles
The rear panel is mostly heat-sink but has an area in the
middle of about 4 x 6%z inches that has, mounted from top
to bottom: A pair of Tiffany signal-input RCA jacks; a row of
four fuse-holders for the positive and negative power-supply
feeds for each channel's output stage; two pairs of five-way
binding posts for speaker connection, and the power cord
and line fuse

The MS100 and MC8 are among the top pieces of audio

e T

m

The metalwork of the amplifier is composed of five major
| pieces. The bottom piece is bent up to form the bottom, a
little less than half of the s:des, and a half-height inner front
panel. The rear facet of the bottom piece is mostly open,
with a narrow lip all the way around. The top piece is similar,
and both top and bottom pieces have slots for ventilation.
The rear panel is composed of two identical but mirror-
imaged heat-sink pieces with two vertical ledges on each,
perpendicular to the inside surface, for mounting output and
driver transistors. These heat-sinks are attached to the top
and bottom pieces via machine screws into Pemm nuts on
the rear surfaces of these pieces. A rack-width aluminum
front panel, 7 inches high x % inch thick, completes the
package and is mounted :0 the top and bottom pieces by
long Allen-head machine bolts that go through the handles
into Pemm nuts on the inner front panels.

Within the amplifier are a plethora of interesting, beefy
parts. In the center front is a humongous toroidal power
transformer, 6% inches in diameter and 3 inches high. On
each side of the transformer, and to the rear, are two pairs of
large, 59,000-uF, 75-V filler capacitors. On top of these
capacitors s a fairly large p.c. board that contains voltage
regulators and amplifier start/stop control circuitry, along
with the circuitry for the maximum-power indicators on the
front panel. The filter capacitors are connected, via their
terminal screws, into heavy traces on this board; these
power traces lead along the back edge of the board and
end up as distribution points for all ground connections and
for positive and negative power for the output stages. On
the outside of the filter capacitors, running from front to
back, are the two main amplifier circuit boards. These
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The MS100 amp is full of
interesting, beefy parts,
including a humongous
toroidal power transformer
and large filter caps.

Table IA—Gain, MC8 preamp.

Gain, dB

Left Channel Right Channel

INSTR. IHF INSTR. IHF

MM to Tape Out 34.3 3818; 34.2 33.8

MC to Tape Out 55.5 55.0 55.3 54.8

MM to Main Out 61.9 618 61.9 61.8

MC to Main Qut 83.1 83.1 829 829
AUX to Tape Out 0 -0.45 0 -0.45

AUX to Main Out 276 27.4 275 27.4

Table IB—Sensitivity, MC8 preamp.

IHF Sensitivity

Left Channel Right Channel
MM to Tape Out 10.1 mv 10.2 mV
MC to Tape Out 890 pV 910 pV
MM to Main Out 405 pV 405 pV
MC to Main Qut 34.5 pv 355 uv
AUX to Tape Out 525 mV 525 mv
AUX to Main Out 212 mvV 212 mv

Fig. 1—THD + N for
MM phono section of
MC8 preamp, measured
at tape out.

mount to the heat-sink ledges in the rear and to vertical
mounting brackets at the front. On the inner heat-sink ledge
are mounted shorter p.c. boards for the rest of the output
stages. As in the preamp, the amplifier circuit p.c. boards
are loaded with large conrad-johnson film capacitors for
various coupling and bypass duties. Under the p.c. board,
mounted atop the filter capacitors, are two large relays for
turn-on/turn-off sequencing, the rectifier bridge for the main
output stage supply, and a small "keep alive” power trans-
former for powering the on/off control circuitry.

Circuit Description

We'll look into the preamp circuitry first. The overall signal-
flow topology is quite usual, with the selected source going
into the center-contact position of the three-position tape-
monitor switch. The two tape input sources, In addition to
going to the main signal-selector switch, go to the two other
positions of the tape-monitor switch, thus allowing you to
monitor the output of either connected tape recorder or the
selected signal source. The output of the tape-monitor
switch goes on to the balance control and then to the main
volume control. The balance control, in this unit, 1s a
stepped attenuator that lowers gain in one channel while
keeping the other channel's gain unchanged. The volume
control is a nice dual Alps unit. The values of the talance
control attenuator and volume control, both 100 kilohms
cause a line input impedance of about 50 kilohms. The
output of the volume control feeds the output amp, which
always feeds the output jacks. There are two sets of phono
input jacks on the rear panel. The MC set directly feeds the
MC pre-preamplifier. The switch between these sets of
|acks selects the output of the pre-preamp or the MM phono
input jacks. The wipers of this switch feed the main phono
equalizer stage

The MC pre-preamp appears to be a single, high-trans-
conductance, N-channel junction FET, connected in com-
mon-source mode with drain and source resistors sized for
a voltage gain of 24 x . This stage inverts the signal, where-
as the rest of the preamp does not. It you want to preserve
absolute polarity in your system when using the NC pre-
preamp, it would be a good idea to reverse the polarity of
the connections on the system phono cartridge

The main phono stage is a three-junction FET circuit using
N-channel devices. The first stage is a common-source-
connected configuration that is capacitor-coupled to the
second stage through a series resistor. This second stage is
also connected in the common-source mode. The drain, or
output, of the second stage is direct-coupled to a third
stage, which uses the third device as a source follower. A
feedback network, composed of two parallel RC networks in
series, is connected from the output of the third stage back
to the aforementioned series resistor, which couples the first
and second stages. This feedback loop rolls off the open-
loop gain of the circuit, presumably in a manner like the
RIAA curve. Anotter feedback loop, again consisting of two
parallel RC networks in series, is connected from the output
of the third stage back to the source of the first stage, thus
making the overall phono circuit a noninverting, feedback
RIAA equalizer

The output amplifier is a four-device circuit using, again,
N-channel junction FETs. The first stage is a common-
source-connected arrangement that is direct-coupled to a
source follower. The output of this source follower is capaci-
tor-coupled to a second common-source stage, which is
also connected directly to a source follower. The output of
this last device is capacitor-coupled to the main output
jacks through small buffering resistors. Local feedback is
used in each of the common-source stages, and an overall
feedback loop is applied from the output source follower
back 1o the input source, thus creating a noninverting flat
amplifier
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par.a.digm (par’adim) rioun: serving as an ex-
ample or model of hew something should be done.

Every once in a great while a product comes
along that offers performance which rises above
the current variety of clever designs and mar-
keting hype. When this occurs the new level of
performance achieved can be readily heard by
both the ardent audiophile and the novice listener.

Paradigm is a breakthrough loudspeaker that

S —_ S — e,

provides a level of musical truth that simply must
be hearc.

Oh yes, the price for such glorious perfor-
mance? Well . . . that’s even more remarkable.

FParadigm

music . . . above all.

In the U.S. : AudieStream, MPQ Box 2410. Miagara Falls. NY 14302
In Canada: Paradigm Electronics Inc., 457 Fenmar Dr.. Weston, ON MIL2R6
Enter No. 4 on Reader Service Card




The tracking of the MC8’s
dual Alps volume control
was outstanding. Its two

channels tracked each
other within +=0.25 dB.

Fig. 2—Phono equalization
error for MM mode (A)
and MC mode (B).

Table 11—Phono section noise, referred to input. In MM
mode, with all source impedances (0 and 100 ohms, and
IHF MM), noise in wideband and from 20 Hz to 20 kHz
exhibited a + characteristic. In MC mode, the same was
true only for 0-ohm source impedances.

Source Referred
Impedance, Input Noise
Bandwidth Ohms LEFT RIGHT
MM MODE
Wideband 0 2-25pVv 2:25pV
20 Hz to 20 kHz 0 1.7 pv 1.2 pVv
400 Hz to 20 kHz 0 0.42 pVv 0.41 pv
A-Weighted 0 0.45 pv 0.43 pVv
Wideband 100 2-25pV 225V
20 Hz to 20 kHz 100 1.7 pv 1.2 v
400 Hz to 20 kHz 100 0.43 pv 0.41 pv
A-Weighted 100 0.46 pV 0.43 pv
Wideband IHF MM 2-25pV  2:25pV
20 Hz to 20 kHz IHF MM 16 pnv 14 pv
400 Hz to 20 kHz IHF MM 0.65 pv 0.64 pv
A-Weighted IHF MM 0.64 pv 0.63 pVv
MC MODE
Wideband 0 253V 253 uv
20 Hz to 20 kHz 0 1-1.5 nv 1.5-2 pv
400 Hz to 20 kHz 0 125 nvV 130 nv
A-Weighted 0 140 nV 160 nV
Wideband 100 253pV 253 pv
20 Hz to 20 kHz 100 1-15 pVv 1.5-2 pVv
400 Hz to 20 kHz 100 125 nv 145 nV
A-Weighted 100 140 nV 170 nV

Interestingly enough, the power supply starts out with a
power transformer feeding a full-wave bridge rectifier that is
terminated in a capacitor input filter. What is unusual is that
this fiiter capacitor is not your usual 50- to 500-uF electrolyt-
ic but a 30-pF film unit. Unregulated d.c., at this point, is
+76 V and feeds the input of a solid-state regulator. The
output of this regulator, +65 V, in turn feeds two more
regulators that reduce and further regulate down to +45V,
in order to supply separately regulated voltages to each
channel. The regulator circuitry used here is of the favorite

conrad-johnson variety, consisting of a constant-current-
connected transistor feeding a zener-diode reference,
which in turn feeds the input of a Darlington-connected
emitter-follower pair whose output is the regulated voltage.
An emitter-followed voltage divider oft of each channel's
regulator feeds about + 15 V to the MC pre-preamp stages
Needless to say, the regulator circuitry is appropriately
bypassed with conrad-johnson film capacitors.

There is no turn-on/turn-off muting circuitry in this preamp,
as there is no power switch; the intention is to leave the unit
on all the time. Since the MC8 preamp does produce signifi-
cant transients at turn-on and turn-off, | recommerd that the
system power amp be left off when the system is not in use.
If your power goes out while listening, turn off the power
amp to prevent the turn-on surge from reaching the speak-
ers when the power comes back on. | unplugged the
preamp with my amp on and active, and it produced a big

blap™ in my poor woofers, bottoming the suckers right out

The circuitry of the MS100 amp is not the usual solid-state
variety at all. It doesn't have a complementary-differential, or
even a straight-differential, front-end. The input device is an
N-channel junction FET connected in a common-source
configuration. The input signal is coupled to the gate of the
FET through a 2-uF film capacitor and a small series resis-
tor. The resistance between the FET side of the capacitor
and signal ground is 100 kilohms, thus setting the amplifier
input impedance at that value. The drain supply for this
stage is an adjustable isolation regulator that essentially
divides down a regulated +25 V and feeds the reduced
voltage to a Darlington-connected emitter follower, the out-
put of which feeds the drain of the first stage through a
suitable resistor. This isolation regulator is sutably by-
passed, with conrad-johnson film capacitors. The output of
the first stage s direct-coupled to another N-channel junc-
tion FET connected as a source follower. The 100-kilohm
input resistor and the two junction FET source resistors are
returned to a regulated —25 V. This second stage is, in turn,
direct-coupled to the gate of an N-channel MOS-FET con-
nected as a common-source amplifier that functions as the
last voltage arrplifier and swings the entire output voltage-
and more. Return for the source of this stage is to actual
ground. The supply voltage for this stage is a regulated
+175 V. Drain load is a low 2 kilohms, implying a stage
current of some 40 to 50 mA. Considerable source feed-
back is used in this stage, reducing the maximum attainable
stage voltage gain to about 13x or 14x. The operating
point of the last voltage-amplifier stage is set by the variable
isolation regulator that feeds the first stage.

The last voltage-amplifier stage is capacitor-coupled to
the driver for the output stage, which is a complementary
set of MOS-FET devices operated as source followers work-
Ing with an unregulated supply of =50 V. Output of this
driver stage is direct-coupled to the output stage itself,
which also has compiementary MOS-FET devices connect-
ed as source followers and is operated from the unregulated
+50 V supply. The composite output devices are made up

of three paralleled TO-3 MOS-FETSs, totalling six output de- '

vices per channel. Two separate, adjustable voltage divid-
ers—one fed from regulated +25 V and the other from
regulated —25 V--feed the appropriate driver-transistor
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Why they say our budget amplifier
is actually your best buy

Counterpoint SA-12
Tube/MOSFET hybrid
90 watts per channel into 8 ohms

l A R HOTLINE!

/i HIS little power amp, a budget hybrid, is an

amazing sonic performer. Not only is it the
best sounding overall of all the power amps in this
survey, it also beat most other solid state power amps
we have evaluated in the past, many of which are far
more expensive.

“To our ears, the SA-12 has the perfect amount
of subtle tube sound. . .the Counterpoint SA-12 does
an excellent job of indeed giving you the musical
naturalness of tubes with the analytic capability of the
very best solid state designs. These are stunning sonic
achievements for a power amp of any type at any
price level. At $1,145, the Counterpoint SA-12 is an

unbelievable sonic bargain.”
& Class 1a

—an IAR Best Buy
IAR Hotline, No. 42

SEreohie

/1 ND NOW, the Counterpoint SA-12. . .it's

the best all-around amp I've heard in its
price class. . .succeeds doing exactly what it tries to
do: give you most of the musicality of tubes, along
with the efficiency and economy of solid-state.
Thus, you get a smooth, delicate midrange, with
tubelike timbres—smooth, sweet, natural. The
harmonics are right.

“. . .ITknow of no other $1000 amp that gets it all
together better: natural timbres, harmonic accuracy,
smooth midrange, detailed treble, adequate power in
the bass, and good dynamics. . .for a grand, it's a
steal.

Sam Tellig, Stereophilz, Vol. 10, No. 8, Nov. 1987

For a few dollars more, more than twice the power

RESENTING the Counterpoint SA-20 Power Amplifier — , -
musical magic from a high power tube and solid-state hybrid ¢ ’
design. It is the least expensive of the stratopherically priced ‘super r _
amplifiers.” The SA-20 dispatches every sort of reproductive » .
challenge with brilliance and grace. . . “o 1.

pure, powerful performance Counterpoint SA-20

7/

%
A -,

—
-

Y at a very affordable price.
7

Tube/MOSFET Hybrid
200 watts per channel into 8 ohms

©

UNTERP

ELECTRONICS SYSTEMS, INC.

IN

2610 Commerce Drive, Vista, CA 92083  For details, call 800-266-9090

Enter No. 9 on Reader Service Card



The curve of THD vs. level
was unusually flat. This

1s rarely seen in any amp,
tube or solid state.

Lot i ———————— S g

Table Ill—Left-channel phono overlioad vs. frequency

and load.
MM Mode
Instrument Load IHF Load

Frequency, Hz INPUTmV  QUTPUT, vV INPUT,mV  QUTPUT,V
20 19.0 8.7 9.6 40
50 247 8.7 11.8 4.0
100 38.0 8 18.3 40
300 89.0 8.5 43.5 40
700 140.0 8.3 y/10) 3.9
1k 158.0 8.1 80.0 3.9
3k 260.0 7.7 132.0 3.8
5k 370.0 7.4 189.0 3.6
7k 475.0 6.9 247.0 3.5
10k 605.0 6.0 320.0 3.2
15k 7150 45 395.0 2.6
20k 680.0 3.3 420.0 2

MC Mode
Instrument Load IHF Load

Frequency, Hz INPUTmV  QUTPUT.V  INPUT,mV  QUTPUT, V
20 1.7 8.7 0.88 39
50 2.2 8.7 1.06 4.1
100 338 8.6 1.6 41
300 7.75 85 3.8 40
700 12.0 82 6.1 39
1k 135 8.0 7.0 39
3k 22.7 7 '3 ST
5k 32.0 7.3 16.8 S
7k 400 6.8 215 &)
10k 56.0 6.3 278 3.2
15k 68.0 4.7 34.0 26
20k 63.0 815 38.5 2.2

Table IV—Output amplifier noise of MC8, referred to
input, vs. bandwidth for clockwise (CW) and worst-case
(WC) volume control settings. For this preamp, worst-
case setting was 6 dB down from full clockwise. Source
impedance was 1 kilohm.

Referred Input Noise, pnV

Left Channel Right Channel
Bandwidth Cw wWC Cw wC
Wideband 38 8.8 3.8 74
20 Hz to 20 kHz 1.68 27 1.6 2.83
400 Hz to 20 kHz 115 2.63 1.15 265
A-Weighted 11 2158 11 2.5

gates through 221-kilohm resistors. This allows the adjust-
ment of both idling current and d.c. centering of the output
amplifier. Each channel's output stage is bypassed locally
with a parallel combination of 0.15- and 30-uF conrad-
johnson film capacitors for both positive and negative sup-
plies. The output of the amplifier is coupled to the hot, or
positive, speaker connector through a parallel-connected
inductor and resistor. The usual series RC network is con-
nected from the amplitier output to ground. Overall negative
voltage feedback is taken from the output back to the input

device's source connection, thus creating an overall nonin-
verting topology. The amount of loop gain is not very high,
by design, and thus the amount of overall negative feed-
back is on the order of 20 dB

The three voltage regulators mentioned are of the typical
conrad-johnson design, utilizing a constant-current-operat-
ed bipolar transistor feeding a zener diode that, in turn,
feeds Darlington-connected emitter followers whose output
is the regulated d.c. voltage. Numerous conrad-johnson film
capacitors bypass various points in each of these voltage
regulators.

The power supply and on/off circuitry of the MS10J are a
little more elaborate than those found in the usual amplifier
topology. Special considerations must be given to turning
on a circuit like this, in order to prevent speaker-darnaging
surges. A small “keep alive” supply is always on when the
amp i1s plugged in. This supply consists of a small power
transformer feeding a full-wave bridge rectifier and charg-
ing a filter capacitor through a small fuse. The front nanel's
power switch connects this ever-present d.c. to a circuit that
applies power to one of the contactor relay coils through the
two thermal switches mounted on the heat-sink. Tke con-
tacts of this relay then connect the a.c. line to the primary of
the main power transformer. This transformer has two sec-
ondaries. one of which feeds a full-wave bridge rectifier and
capacitor input filter that develops about +240 V. This
voltage feeds the input to the + 175 V regulator. Thus, the
last voltage amplifier comes on at this time and charges up
the coupling capacitors to the driver and output stage.

Now let's go back to the rest of the control circuit that
becomes active when the power switch is turned on. A time-
delay circuit starts a capacitor charging up, and, after
several seconds, that capacitor causes a unijuncticn tran-
sistor to fire and consequently to fire an SCR. This energizes
the coil of the second relay. The contacts of this relay then
connect the other secondary of the main power transformer
to a full-wave bridge rectifier connected to the main filter
capacitors. This unregulated +50 V supply has one bridge
rectifier and paralleled capacitors for a total of over 100,000
uF for each supply. Both output amplifiers are operated
from this common supply. Lastly, the positive and negative
25-V regulators are activated at the turn-on of the +50 V
supply. thus activating the amplifier front-end circuitry.

Preamplifier Measurements

The MC8 was measured first. Gains and IHF sensitivities
appear in Table I. Output impedance, at tape out, was
about 600 ohms, while impedance at main out was more like
135 ohms.

Referred input noise for the phono equalizer is stown in
Table Il for a variety of bandwidths, source impecances
and the MM and MC operating modes. IHF S/N ratio was
about —76.4 dB in MM mode and was closer to — 79 dB in
MC mode

Phono overload versus frequency, for both MM and MC
modes, is shown in Table Ill. The data given is for the left
channel, which was the worse of the two by about 10%.
Overload was either the onset of negative peak clipping or
of slewing near the negative peak, as observed visually on a
scope. An ideal phono preamp would have constant maxi-
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The Sony CDP-RL.

Its very existence tells
you why our other CD players
have an unfair advantage




The unchallenged leadership of our
reference standard CD player brings extraordinary
technological advantages to the entire ES line.

Start with the world’s most accomplished digital
audio engineers—the ones who invented the Compact
Disc format itself. Free them from the usual budget-
ary constraints. And challenge them to surpass their
best efforts in transport design, servo circuitry, digital
filtering, and system architecture.

The result is the Sony CDP-R1/DAS-R1 Compact
Disc Reference System. This remarkable component
compelled Stereophile’s ]. Gordon Holt to hail it as*..the
best CD player | have heard at the time of writing™

........

N

Digital Sync for jitter-free performance.

In designing the CDP-RI, Sony ES engineers
recognized a critical obstacle to improving CD play-
back quality: time-base errors known as “jitter.” When
jitter is present at the input to the D/A converter, these
errors cause modulation in the analog signal, veiling
the music and deforming the soundstage.

Our investigations led to the development of the
Sony CXD-8003 Digital Sync IC. Incorporated into
three new ES Series players, it maintains time-base

And inJapan and Europe, the R1 has likewise
driven the leading audiophile critics to unstinting
admiration. But at a suggested retail price of $8,000,
it has been an experience reserved for the uncompro-
mising few. Until now.

Now the Sony ES engineers have applied the
invaluable lessons learned in the CDP-R1 to our other
ES Series Compact Disc players. Which means now
you can enjoy many of the benefits of an $8,000 mas-
terpiece without spending $8,000.

Noise Shaping with 45-bit Processing.

The accumulation of fractional errors in conven-
tional digital filters can result in less than full 16-bit
decoding accuracy. That’s why the Sony CXD-1144
digital filter IC of the CDP-R1calculates to an unprec-
edented precision of 45 bits,while operating at an 8X
oversampling rate. And it’s this advanced technology
that has been incorporated in our new CDP-508ESD,
608ESD, and X7ESD players.

To convey this superlative accuracy to the digital-
to-analog converter, these players also incorporate
Sony Noise Shaping technology. Noise Shaping
reduces requantization noise and allows the 18-bit
linear converters to extract more musical detail than
ever before. In particular, bass fundamentals are
reproduced with a strength and clarity that leaves
conventional CD players far behind.

accuracy within millionths of a second, correcting
errors long before they can affect the music.

Low-Noise Servo Stabilizer Circuit

For the CDP-RI, Sony ES engineers even exam-
ined the conventional assumptions about the most
basic of CD functions: disc tracking The result is
Sony’s Servo Stabilizer Circuit, a trailblazing design
we've carried over to our other models. This stabilizer
not only improves tracking on badly scratched discs,
but reduces radiated servo noise by as much as 10 dB.

A performance sustained.

With a technical heritage such as this, it’s no
wonder the new ES Series CD players and CD chang-
ers perform so much better than so many others. But
then. it’s a superiority we really shouldn't flaunt.
After all,we did start with an unfair advantage.

The excellence of Sony's ES Series is also
reflected in the three-year limited parts and labor
warranty (see your authorized Sony ES dealer for
details). For more information on where you can
audition the full line of Sony ES components, call
201-930-7156 (Monday-Friday, 9:00am-5:00pm EST).

For More Information Call 1-800-553-4355

SONY

THE LEADER IN DIGITAL AUDIO



The MS100’s output stage
was very stable, drawing
12.4 amperes at turn-on
and only 0.06 ampere more
when blasted until Aot.

Fig. 3—MM phono
response to pre-equalized
square waves of 40 Hz
(top trace) and 10 kHz
(bottom trace), for both
instrument and IHF
loading. The effects of the

change of load are more
visible in the top trace.
Scales: Vertical, 200 mV/
div. (top) and 50 mV/div.
(bottom); horizontal,

5 mS/div. (top) and

20 uS/div. (bottom).

Scales: Vertizal (top to

Fig. 4—MM phono
response to pre-equalized bottom), 2 Vidiv., 0.5 V/

div., and 50 mV/div.;
horizontal, 200 . S/div.

1-kHz square wave
at three input levels.

Fig. 5—
Line-section

output level
for IHF and
instrument

loads.

THO + Nvs.

mum output level at overload, as a function of frequency,
and this overload would be caused by output clipping and
would be independent of output loading. The circuit mea-
sured here falls short of this ideal—as do most | have
measured. The circuit is loaded down quite a bit by IHF
loading, and the output level attainable at high freq.encies
falls off considerably. Taken realistically, the 1-kHz figure of
158 mV of input acceptance is pretty good. | imagine, for a
worst-case scenario, a pickup which delivers 10 mV at
standard cutting level and puts out peaks 20 dB higher, or
100 mV at 1 kHz. This is less than the input overload
capability with IHF loading, which is equivalent to using a
tape recorder whose input impedance is 10 kilohms. In
practice, this is not likely to be a problem, as there are very
few 10-mV pickups. One situation to watch out for, though,
would be the use of an MC step-up transformer or the MC
pre-preamp with a high-output MC cartridge and the use of
a tape recorder whose input impedance is as low as 10
kilohms.

Figure 1 shows the phono circuit's THD + N as a function
of frequency for output levels of 1 and 3 V rms. In general,
distortion at low levels remains satisfactorily low all the way
to the upper midrange frequencies, but as levels increase,
higher distortior figures intrude lower into the frequency
range.

Phono equalization error for MM and MC modes s shown
in Fig. 2. Related to equalization accuracy are the square- |
wave photos in Fig. 3. Shown here are two frequencies, 40
Hz and 10 kHz, with instrument loading (91 kilohms in
parallel with 200 pF) and IHF loading (10 kilohms in parallel
with 1,000 pF). The increased tilt with IHF loading at 40 Hz
(top trace) is caused by the fact that, with this 10-kilohm
loading, the low-frequency corner made by the phono out-
put coupling capacitor against the ioad at tape out (where
these measurements are made) moves up to about 8 Hz

One of my favorite ways to look at high-frequency, out-of-
band signal handling in RIAA equalizer circuits is to apply a
pre-equalized sguare wave to the circuit under test without
any high-frequency band limiting. This test is admittedly
severe and seemingly unrealistic, but it may have some |
sonic relevance. When pickups mistrack, especially MC
ones, out-of-band energy—sometimes of considerable
magnitude—may occur. This could cause a musical tran-
sient generation and the blocking of some musical detail. A
1-kHz square wave is applied to the MC8's MM phono input
at different levels. The three traces in Fig. 4 are for increas-
ing output levels, from bottom to top. The bottom trace is for |
50 mV/div., which is a pretty small output signal. Note this
waveform’s nice and accurate flat top and bottom. This
shows that the frequency response of the circuit (equaliza-
tion accuracy) is very good, which it is in the audio band.
The middle trace is at 500 mV/div., a typical working level
when playing records. Here, the top and bottom of the
waveform are different, with the bottom exhibiting some
high-frequency roll-off. Finally, in the top trace, at 2 V/div
high-frequency compression is evident in both halves of the |
waveform, although to different degrees. Compression is
evidenced in the top trace by the reduced change of ampli-
tude coming into the leading edges of the top and bottom of
the waveform, as compared with the amplitude of the
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Bryston for over a quarter century has dedicated
itself 1o the recreation of the musical performance.

Here is what a few of our critics have to say about

Bryston products:

*Overall tonal balance of the system was beyond
reproach, and I was particularly pleased with the

clean, smooth reproduction of high frequencies

using the Bryston .5B preamplifier.”

Leonard Feldman
Audio Magazine, USA.

*Simply put the Bryston 2B is a giant kiiler, one
of the finest amplifiers on the market.”

Gerard Rejskind
Hi-Fi Sound, Canada

ACCLAIM

“The way in which orchestral peaks were handled
indicated that the Bryston .5B/2B combination’s
control over dvnamics and attack was very
impressive indeed.”

Paul Miller
The New Hi-Fi Sound, Britain

Bryston 128 preamplifier

“I would say that the LP playback qualities of the
12B with either moving coil or moving magnet
cartridges are state of the art. I have not heard

better from other more expensive amplifiers.”

Andrew Marshall
Audio Ideas Guide, Canada

Bryston 2BLP power amplifier

“The recreation of ambiance is superbly spacious
and gives an impression of pushing back the
walls of the listening room. Symphonies and
large orchestras are reproduced with extreme
realism thanks to the wide stereophonic effect.”

Revue De Son
France

57 Westmore Dr.. Rexdale. Ontario, Canada MYV 3Y6 Telephone: (416) 746- 1800 Telex: 06.989548 Fax: (416) 746-0308
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The MS100 power amp is
a nice, musical-sounding
component, with a slightly
laid-back perspective in
the upper frequencies.

e ————————————— T

Table V—Line amplifier crosstalk (right to left channel) steady-state' portions further into each top and bottom of the
at three control settings, for MC8 preamp with 1-kilohm | wave. | don't mean to single out the MC8 as an example
termination in undriven input. Low-frequency measure- | nere. Many phono preamps exhibit this behavior in varying
ments, e.9., 20 and 50 Hz for condition A, were dominat- | degrees, and we will be seeing more examples of this in

ed by noise, not crosstalk. future reviews.
Interchannel crosstalk was measured for the phcno sec-
Crosstalk, dB tion in both MM and MC modes. In general, crosstalk was
Condition Condition Condition | asymmetrical, with less isolation (more crosstalk) in the
Frequency, Hz A B c right-to-left direction. In the poorer direction (nght to left),
gg —ggg crosstalk was similar in the MM and MC modes when the

undriven channel's input was terminated (with O chms for

:1588 :ggg :éé? MM or 100 ohms for MC). It was greater than — 70 dB from |
700 ~766 _59.4 20 to about 500 Hz, rising to —63 dB at 5 kHz and to — 60
1K ~73.7 —56.4 -555 |dB at 20 kHz. In the MM mode, using the IHF MM dummy
3k ~64.4 ~46.8 —-46.0 source, crosstalk was similar to that with the 0-ohm termina-
Sk -60.0 -425 -417 tion up to about 1 kHz but then became worse, peaking up
7k -57.0 -395 -388 to —47 dB at 10 kHz, which is the resonant frequency of the
10k -53.9 —-36.4 -35.6 dummy source. All phono crosstalk was found to be "In
15k -50.5 -33.0 —322  |phase.” which means that the crosstalk of leakage has the
20k -48.0 -30.5 -29.5

same polarity or direction as the driving channel when a
pre-equalized pulse or square wave is used. Crosstalk per-

Condition A: Volume control full clockwise, balance control

at center formance of the MC8 was pretty good in the phorio mode |
Condition B: Volume control full clockwise, balance control and, of itself. should not cause any degradation of the
two clicks toward driving channel stereo image.
Condition C: Volume control at worst-case setting, balance Turning now to the line section of the MC8. gain and IHF
control two clicks toward driving channel. sensitivities are listed n Table I. Output amplifier noise.

referred to input, is shown in Table IV for several band-
widths and conditions, including two volume-conirol posi-
tions. Most circuits have lowest noise when the source
impedance to the amplifier is the lowest, which occ rs when
the volume control is either turned down or all the way up.
The worst-case source impedance occurs when the volume
control is about 6 dB down from maximum: the referred
input noise is usually the highest under these conditions
The IHF S/N ratio for the output section was —83.6 dB in
both channels.
: The output section was generally quite capable, being
e able to drive the IHF load at up to 5 V rms over the whole
audio band. There was little difference in THD + N from its
performance when driving a higher impedance load, as
shown by Fig. 5. Distortion was fairly constant in level over
the audio frequency range and was dominantly second
harmonic in nature.

Table V shows crosstalk versus frequency for trree com-
binations of balance and volume settings. Results were very .
similar in each direction; the right-to-left direction i1s shown

Fig. 6—Line-section Scales: Vertical, 1 V/div.

in the Table. The most potentially troublesome of these
Square-wave response.  (top and bottom) and 5 V/ | -oditions might be with the balance control off center by
Top trace is at 20 Hz, with div. (mlqdle); horizontal, two or more clicks. Crosstalk gets as high as about — 30 dB
IHF and instrument 10 mS/div. (top) and at 20 kHz, and this might start to degrade stereo imaging.
loading (traces 10 uS/div. (middle and Crosstalk in the line section was in phase

superimposed). Middle bottom).
trace is at 20 kHz, 10 V
peak to peak, with

Tracking of the dual Alps volume control was absolutely
outstanding: Channel-to-channel tracking. as a function of
attenuation or volume control position, was within +0.25 dB

instr'ument and' IHF down to —60dB and +0.25 and —0.4 dB downtc —75dB. |
loadings superimposed. For its five off-center positions, the balance control reduced
Bottom trace is at 20 kHz, level by 1.65. 3.1, 4.4, 5.5, and 7.1 dB in whichever channel |
instrument loading, for was attenuated.

various volume control

it ot Output amplifier rise- and fall-times, as a function of level
positions; see text.

and loading, are detailed in Table VI. Oscilloscopz pictures,
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Trade-Up program
available at participating
Monster Cable dealers.

Monster Cable® Products, Inc.
101 Townsend Street

-«

-~ %% San Francisco, CA 94107
/l l Tel: 415 777-1355
Fax: 415 896-1745

- h&‘t‘l

New Turbine Design™ OmniFlex ™ Connectors Bass Control Conductors ™ MONSTER CASLE®
RCA Connectors (Pictured with Angled Gold Pins™) Special center conductor that increases Technology for Music.
Greater contact area and contact Bends in any direction for bass response and dynamic range in
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Surprisingly, the preamp
was quieter through its
MC than its MM inputs,
although I preferred the
sound of the latter.

Table VI—Rise- and fall-times vs. level and loading for
output amp section of MC8 preamp. Time measured was
transition between 10% and 90% of peak-to-peak ampli-
tude. Volume control set full clockwise. Slewing indicated
by asterisk (7).

Instrument Load IHF Load
Rise-Time, Fall-Time, Rise-Time, Fall-Time,

Output Level us T8 us us
2 V peak to peak 05 0.5 05 11°
5 V peak to peak 0.5 1.0 215= 4.5
2 V peak to peak, 0.8 0.8 08 12°
volume control
at —6dB

Fig. 7—THD + N vs.
frequency for MS100 amp,
at various power levels,
into 4 and 8 ohms.

Fig. 8—SMPTE IM and
THD + N vs. power for
4 and 8 ohms. THD + N
is for a 1-kHz test signal,

with distortion products
measured from 400 Hz
to 80 kHz.

of square waves through the output amplifier for various
conditions are shown in Fig. 6. The top trace illustrates the
low-frequency tilt that occurs with IHF (10-kilohm) Icading,
as opposed to 91-kilohm loading on a 20-Hz square wave.
The middle trace is for a 20-kHz square wave at 10 V peak-
to-peak output with instrument and IHF loading. Slewing is
taking place here for both loadings, and the noticeably
longer time for the negative-going transition with IHF lnading
is due to the single-ended, source-follower output FET be-
ing cut off during this time period. The bottom trace—for a
20-kHz square wave with instrument loading and with vari-
ous volume control positions—shows how the smali-signal,
leading-edge shape changes as a function of volumme con-
trol position. The biggest signal amplitude is for the volume
control wide open, the next largest amplitude is at about — 6
dB, and the smallest is at about —20 dB, where the control
is likely to be used a lot.

Amplifier Measurements

The MS100 was first run at one-third rated power, or 33.33
watts per channel, for one hour. lts heat-sinks got hot, but
not excessively so, and the unit did not thermally cut out
during the one-hour preconditioning period

Voltage gain with 8-ohm loads was 25.4 dB, close to the
26-dB gain of most power amps I've run across. IHF sensi-
tivity (the input voltage required to produce 1 watt into 8
ohms at 1 kHz) was 152 mv.

The front-panel overload indicators come on at 95 to 100
watts into 8 ohms. Their indication is independent of load
ing, as they measure the output voltage that corresponds to
the 8-ohm rated power of 100 watts.

THD + N, as a function of frequency, loading, anc output
power, is shown in Fig. 7. Data is for the right channe', which
had slightly higher distortion than the left. THD at 1 kHz, and
SMPTE-IM distortion versus power and load, are plotted in
Fig. 8. Of note here is the unusual flatness of THD level with
frequency. This is rarely seen in any power amp—tube or
solid state. The nature of distortion residue in this amp is
dominantly even-order and is illustrated in Fig. 9 for 10 watts
output at 1 kHz into 8 ohms.

The IHF S/N ratio—A-weighted noise below 1 waltt into 8
ohms—was 77.8 dB and 82.5 dB in the left and right
channels, respectively

Crosstalk versus frequency was worse in the left-to-right |
direction. It was greater than —80 dB up to several kHz,
decreasing to — 75 dB at 10 kHz and —64 dB at 20 kHz.

Damping factor versus frequency is shown in Fig. 10 for
both channels of the MS100. The results are very close for
the two channels.

The stability of the output stage's idling current, as mea-
sured by the a.c. power-line draw, was very good with this
ampilifier, varying from about 1.24 amperes at cold turn-on
to about 1.3 amperes after blasting the amp into 4 chms for
a while with the heat-sinks hot

Frequency response at 1 watt into 8 ohms was down 0.2
dB at 10 Hz. 0.05 dB at 20 Hz and 20 kHz, and 13 dB at |
100 kHz. Square-wave performance of the amp is shown in
Fig. 11. The top trace is for 10 kHz into 8 ohms at about 10-V |
peak-to-peak amplitude. The middle trace is for 2 wF paral-
leled across 8 ohms; ringing is nicely controlled here. The l
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Together, the MC8 preamp
and MS100 amp sounded open,
spacious, and very musical,
providing good revelation

of inner detail.

e ] ] = l ' = B .
Fig. 9—Response to
10-watt, 1-kHz sine wave.
Distortion products

(predominantly even
harmonic) are
superimposed.

Fig. 10—Damping factor
vs. frequency for
8-ohm load.

Bottom trace is 40 Hz
with 8-ohm load. Scales:
Vertical, 5 V/div.;
horizontal, 20 uS/div. (top

Fig. 11—Amplifier
response to square wave.
Top trace is 10 kHz with
8-ohm resistive load.
Middle trace is 10 kHz
with 2-uF capacitance
across 8-ohm load.

(bottom).

and middle) and 5 mS/div.

bottom trace is for 40 Hz into 8 ohms, and low-frequency tilt
is satisfactorily low.

Peak current delivery into a 1-ohm load was examined
with the [HF tone-burst signal used to determine dynamic
power output. With one channel driven, the MS100 put out a
clean =32 to + 33 amperes peak.

Lastly, | measured dynamic and clipping headroom. For
8-ohm loads, the results were 1.14 and 1 dB, respectively.
This unit is not rated for 4-ohm loads, but assuming a power
rating of 200 watts into 4 ohms, dynamic and clipping
headroom would be 0.6 and 0.2 dB, respectively.

Use and Listening Tests

Equipment used to evaluate the Motif amp and preamp
included an Oracle turntable fitted with a Well Tempered
Arm and Koetsu Black Goldline cartridge, a California Audio
Labs Tempest CD player, a Nakamichi 250 cassette deck, a
Technics 1500 reel-to-reel recorder, a Cook-King reference
tube phono preamp, a Sumo Athena preamp, and YBA,,
YBA3, and Counterpoint SA-20 power amps drivirg Siefert
Research Magnum Il speakers. '

I have used the MS100 more than the MC8 prearnp. ltis a
nice, musical-sounding power amp with a slightly laid-back
mid- and high-frequency perspective. When using the !
MS100 to drive a pair of Apogee Divas at a friend's house, | |
was amazed at how good this amp sounded with those
speakers. Listening extensively to the Motif amp and
preamp together on my own setup, | found the combina-
tion's sound—for CDs and other high-level sources—very
musical and listenable. The sound was open and spacious,
with good revelation of inner detail. With CDs, critical listen-
Ing comparisons between the MC8's line section and the
pair of passive, switched attenuators | use as my system's
volume control revealed a slight softening and loss of detail
when going through the line section. For a number of CDs, |
preferred the sound going through the MC8's line section.
At times, for certain musical sources, the sound tended to
be a touch strident, but | blame the sources for this

Listening to records through the MC8 preamp wasn't
quite as satistying as with some other solid-state preamps |
have used recently. The sound was a littte bland and unin-
volving but was otherwise okay. For this reason, | would
have to say that | like the power amp better than the
preamp. | did prefer the preamp's sound in the MM mode
over the quieter MC mode—even with noise on the verge of
intruding.

I have one slight beef with the volume control as supplied
on the preamp. In its full-attenuation position, the knob's
index line points straight down. I'd prefer that the knob turn
only as far counterclockwise, from its straight-up position,
as it turns clockwise. As it is, the volume control looks like
it's way down when high-level sources are played—and the
pointer is actually about 30° farther counterclockwise than it
would otherwise be. This is, however, just nit-picking, and a
few minutes with an Allen wrench would fix it. The equip-
ment operated flawlessly. The only other comment | have is |
one | made in the circuit description, about turn-or and turn- |
off surges in the MC8. In summary, | have enjoyed using [
both the MC8 and MS100 and recommend that prospective
purchasers give these pieces a listen Bascom H. King |
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Kinergetics KCD-40

You Can Hear The Beauty Of The Music Free From Hysteresis Distortion.

In all audio equipment, each transistor,
wire and connector adds its own minute

bit of distortion. The sum total of

this is hysteresis distortion. 1t dulls

the clarity and obscures the

realism of the music. [/

Only Kinergetics patented hysteresis canceling
circuitry gives you the true quality of the
music free from this distortion. We

have invented a creative merger

of art and technology in

music reproduction. [

Owur reputation is built on our obsession—
to reproduce music with perfect realism.

Kinergetics Research 1989

Our reputation...

‘Kinergetics” KCD-20... “the first CD player to
crack the Class | Sound barrier"

J. Peter Montcrieff

“International Audio Review', Hotline #43-45

CES Winter '87
“Their KCD-20A puts other CD players in the
shade musically... it is a clear first-choice
recommendation among CD players.
Neil Levenson
‘“Fanfare’, Vol.10, No.4

CES — Summer '87
“Pure musicality is the only way | can adequately
describe what | heard: no sensation of
electronics or speakers, with believable sound
staging and tonal accuracy... | think it would
be safe to say that this represented the most
‘music for dollar’ at the show.
Lewis Lipnick
“Stereophile” Vol.10, No.5 Aug. 1987

CES — Winter '88

‘The Death of Mid-Fi: The Big Chill in Vegas"
Michael Fremer

‘The Absolute Sound' Vol.13, Issue 52, page 250

CES — Summer '88

We weren't there

CES — Winter '89
| am pleased to note that the sound In the
Kinergetics room was stunningly true to the sound
ofthe original Steinway. Nice one, Ken and Tony!
John Atkinson
“Stereophile’ Vol.12, No.3, Mar. 1989

Kinergetics Research — “constantly reaching for the final plateau — perfection.”
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EQUIPMENT PROFILE

i
I

' TANDBERG
3080A

FM
RECEIVER

Manufacturer’'s Specifications

FM Tuner Section

Usable Sensitivity: Mono, 9.8 dBf
(0.85 nV at 75 ohms)

| 50-dB Quieting Sensitivity: Mono

| 14.7 dBf: stereo, 37.2 dBf '

S$/N: Mono, 78 dB:; stereo, 75 dB

Frequency Response: 30 Hz to 15
kHz, +05 -10dB

THD at 50-dB Quieting: 03%,
mono or stereo.

THD at 65 dBf: 0.15%, mono or ste-
reo

Intermodulation
0.2%, mono or stereo.

Capture Ratio: 1.0 dB

Adjacent-Channel Selectivity:
14 dB.

Alternate-Channel
Greater than 90 dB

Spurious-Response Rejection:
Greater than 96 dB

Image Rejection: Greater than 90
fo[S]

AM Suppression: Greater than 70
fo[S]

Subcarrier Rejection: 90 dB

Distortion:

Selectivity:

| Stereo Separation: Greater than 40

dB, from 60 Hz to 10 kHz

Muting Threshold: 20.8 dBf (3.0 pV |

at 75 ohms

' Stereo Threshold: 28.7 dBf (7.5 uV

at 75 ohms)

Amplifier Section
Power Output: 80 watls per chan-
nel, 20 Hz to 20 kHz, into 8 ochms

~ IANDBERG Programabie'Receiver 3080A

1
Aux
1

1
Phono F
|

— Presets —

I |
Co Tape? OAT/VGm
i 1 o

Record Deteat
m

Program

100 watts per channel, 20 Hz to 20
kHz, into 4 ohms

Rated THD: 0.05%

Frequency Response: High level
5 Hz to 100 kHz, +0, —3 dB; MM
and MC phono, 20 Hz to 20 kHz
+0.5d8

S/N (A-Weighted): High level, 87
dB; MM phono, 74 dB; MC phono |
72 dB

Input Sensitivity: High level, 16
mV; MM phono, 0.19 mV; MC phono ]
15 uv

Maximum Input Level: High level [
5V; MM phono, 250 mV; MC phono
20 mv

General Specifications

Power Requirements: 115/230 V
a.c. *10%; 50/60 Hz, 56 to 600
watts

Dimensions: 1<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>