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UNLESS YOUR WOOFERS CAN
ACCELERATE TO 80 MPH,
STOP ON A DIME, AND GO
INTO REVERSE INSTANTLY,
YOU'RE DRIVING THE
WRONG SPEAKERS.

~ Most loudspeakers are not built to be driven. just the way it was meant to sound. Rich, pure, and
Push them too hard and they can overheat, fall  distortion free.

out of alignment, or simply breakdown. Standard features also include polyimide
Altec Lansing’s “Voice of the nghway voice coils that resist distortion even at high oper-
loudspeakers however, are built to e mmmenseensy  ating temperatures; unique double
withstand even the toughest driving == % . dampers to maintain perfect align-
conditions. ' —— ~ment; and a Thermo-Isolated™ speaker
From the very first note, our B frame that protects your speaker
woofer cones can flash forward at U from wide temperature variations.
between 70 to 80 mph, stop and re- Ultimately though, these are
verse, up to 5000 times a second. speakers that need to be experienced.
Most woofers are neither light enough nor For your nearest dealer and information, call
rigid enough to handle this kind of pressure. By, __1-800-ALTEC 88 ALTEC |
because we mold our cones from a woven carbon Then select your favor- LANSING |
fiber cloth, they can move like lightning without - ite track, and come in fora = “Toudspeakers X
losing their shape.. Producing music that sounds - test drive. for the well trained ear.

*In PA, call 717-296-MIFI ;‘D/Qmadx call 416-496-0587, or write 10 265, Hood Road, Markham, Ontario L3R N3
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A VI EW FROM T HE TOUP

Spend some time with a Mark Levinson®
component. As every work of artis
unique, so itis with Mark Levinson prod-
ucts. The complete range of amplifiers
and preamplifiers is crafted for music
lovers who appreciate the subtleties
within reproduced music and also
demand a precise execution of the
designer's imagination.

Experience a level of craftsmanship that

sets the standard for technical artistry
and stands the test of time.

o
evinson

MADRIGAL, Ltd.,
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_ loshiba’s new
disc programmable CD,

An obvious convenience.

\/,

ou'il always be in the moed for music with Toshiba's new CD changer.
It lets you program up to 32 tracks from 7 discs in any order you want. So
you can listen to all the hits, skip the misses In Touch with Tomorrow

and never get up. Toshiba's new programmable

CD. It plays fcr hours. S0 you can too. TO S H I BA

Toshiba America, ¢ 82 Totowa Road. Wayne. NJ 07470

KICKER® GEARS UP!

CONTENDER SS12 ™

SUPER SPORT

If you demand maximum audio Freq. Resp. 30-39,000 Hz
performance for your hatchback, Max. Power 500 Watts RMS
fastback, or four-wheel-drive vehicle, Impedance 4 Ohms/Channel
then the CONTENDER S812 is your Components 12" Woofers
answer to all ou- stereo performance! 2 x 6 HF Drivers

1210 South Stlllwotef ] Stllwater
Main Street designsT U OK. 74074

(405) 624-8510
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354449.U2—The Joshua
Tree. (island)

219477 Simon &
Garfunkel's Greatest
Hits  Cohmixa!

287003. Eogles Greotest
Hits 1971-1975 [Asylum

291278 The Doobie
Brothers —Best of the
Doolnes. {Wanner Bros 1

308049. Crecdence
Clearwater Revival
Featuring John fogerty
—Chronicle 20 great
esthis Fantosy

319996-399998
Motown's 25 = | Hits
From 25 Years. Motown

321570 Beethoven
Symphony No. 5, Schu-
bert Symphony No 8
{Unfimshed)— haa.ol,
Vienna Phil (Digrral

CBS Mastenmorhks

324822.Ravel: Bolero; la
Volse; Rhapsodic Espag-
nole — Maad cond
Dl CBS Masterworks

339044, Mozart:
Symphonies 40 & 41
{Jupiter) — Kube-lk
Bavanon Radio Or

Dratcd € BS Master orks
339226. Gershwin-
Rhapsody In Blue; more
Thomas Los Angeles Phil
Diaptedt CBS Mater work
341073. ADecade Of
Steely Dan [M( A,
342097 Barbro Strers-
and —The Broodway
Album [ ohmbna)
343251 Bach: Goldberg
Vanations. Glenn Gould
(Dt CBS Mosterworks,
343657 Chuck Berry—
The Great Twenty-Eight
{C hesss)

344184, Billy The Kid/Rodeo
Ballets  Sleitkin St Llows
Sym (Dl Angel
345777 Peter Gabriel —
So.,Geflen)

365494. George Har-
rison—Cloud Nine

We deliver the CDs you want—nght to
your door In fact, f you join the CBS Compact
Disc Club now, we'll deliver 6 CDs of your
choice from this ad for ust $1 00 plus shipping
and handling. Smply fllinand mail the .
application—we'll send your CDs and bill you
for the dollar, plus shipping and handling You
merely agree 1o buy 4 more CDs (at regular
Club prices) in the next two years, and you
may then cancel your membership anytime

after doing so.

We also deliver the Club's music
magozine. About every four weeks (13 imes
ayear) youllreceve the Club's music
magazine, which describes the Selection of
the Month .. plus new hits and old favorites
from every field of music. In addimon, up to six
nmes a year, you may recewve offers af Special
Selections, usually at a discount off regular
Club prices, for atotal of up to 19 buying

opportunities.

How the Club works. If you wish to receve
the Selection of the Month, you need do
nothing—1t will be shipped automancally If
you prefer an alternate selection, or none at
all, fillin the response card always provided

362228. George
Michael—Faith

/

v
” LA

"F-’."rrmh,-r-n_h

364018. Foreigner—

Inside Information

ANY 6 CDs FOR ]

356667 Heart—Bad
Ammals. [Coproll

346445, Beach Boys —
Mode InUS A Copial

346544, Kenny G —Duo-
tones. Ansta

348110 Buddy Holly—
trom Ong Master Tapes.
\Digialy Remastered — MCA)

348318. The Polce—
Every Breath You Take —
The Singles A&M)

348649. Andrew Davis,
Cond.— The Pachelbel
Canon & Other Digital
Dehghts — The: Toronto
Chamber Orchestiax

ttontore

355H5-395111. Pnnce—
Sign ‘O’ The Iimes.
{Penshey Park)

361519. Inxs—Kick

361402 Tiflany IMCA]
349985 Johnny Mothis/
Henry Manam—The
Hollywood Musicals.

W« ohmixe

352948 Wynton Mar-
salis— Carnaval Hunsber

aur Fa man Mt Ensemble:

1Diemtal - CBS M asterworks)
353771 Bolling/Rompal:
Sutte =2 for Flute & Jozz
Piono Tno Dol CBS
354902 Heetwood Mac
—Tango In The Night.
1Warner Bros |

354951 Mozort: Flute
Quortets— Rampal Stern
Accerdo Rostopovch (Dign
ral - CBS Maste works,
344622 Anita Boker—
Ropture thinc)

MAIOE \ENINENTRNY

Ftrvaa or aevs
360115. Bruce
Springsteen—
Tunnel of Love

your decision It youeverrecewe any
Selection without having 10 days to deade,
youmay returnit at our expense.

The CDs you oraer during your membership
will be billed ai regular Club prices, which
currently are $1498 to $1598 —plus shipping
and handhing, and sales tax where applicable.
{Multiple-unit sets may be higher) There will be
specal sales throughout your membership.
After completing your enrollment agreement,
you may cancel membership at any time.
Special Bonus Plan: After you buy 4 CDs at
regular Club prices, you can buld your
collection quickly with our money-savin
bonus plan Itlets youbuy one CD at hol?pnce
for each CD you buy at regular Club prices.
10-Day Free Trial: We'll send details of the
Club's operation with vour introductory
shipment. If you are not satishied for any
reason whatsoever, [ust refurn everything
within 10 days and you will have no further
obligation So why not choose 6 CDs for $I
nght now?
ADVANCE BONUS OFFER: As a special
offer to new members, take one addihional

plus sh

g ond h

361170. Yes—Big
Generator 'Aro
347955 Huey Lewis & The
News—Fcre! Chrysalist
355164 Vladimir Horowitz
Plays Favorite Encores.
CBS Masterworks
355578. Hanson Sym-
phony No. 2 {"Romonhc ™),
Barber; Vieln Concerto
Ohw-ra Slotkin St Lowr
Sym (Dgter Angel
356154 Whitney Houston
—Whitney Amsta
356287 Suzanne Vego—
Sohtude Stonding. A&M
356501. Benson/Klugh
Collaboration.
Warner Bros
357087 Gratelul Dead—
InThe Dark  Arstai

@

362079. Michael
Jackson-—Bad

357640 Wynton
Marsa1s—Standard
Time [_okmbia)

357350 Duke Elington
Orchestra— Digital Duke
Digral - CORP
357616-397612 The Best
Of The Doors [icutcrihy
Remerwred  Ehekral
358127 Kronos Quartet
—White Man Sleeps
Volans Ives Bartok etc
(Dxpred - Nonesuch
359018 Pat Metheny
Group- -Sull Life (Talking)
Gefler

364885 Neville Marriner
cond — The Sound of the
Academy Anqe

359612 tlton Jahn's
Greatest Hits, Vol 1)
1979-1987. Getlun

365189. James Taylor —
Never Die Young

Columbya

360016. Spyro Gyra—
Stories Without Words.
Digrial - MCA

360107. Billy 1dol—Vital
Idol. [Chryschs)

361048. Diane Schuur
ond the Count Basie
Orchestra. Dol GRP)
361139. REM. —
Document. IK S
361147. Rodgers And
Hammerstein s Carousel.
Barbara Cook  Samue!
Romey (Digual —MCA
Clerssics!
361972. Billy Joel—
Kohuept {In Concert).
Colombmen
362152. Robbie
Robertson. Crfleny
362236. Tony Bennett—
Bennett/Berlin. (Colimba
362277 Neill Damond —
Hot August Night 1l
Columbio
362293 Andres Segovia
-—The Segowia Collecton
{Vol 1} Bach. {Dxntorlly
Remamterecd MU A Classics)
362343 Stevie Wonder
— Charaders. Motown
362525. Steve Winwood
— Chronicles. fisloncd
362640 Linda Ronstadt
— Conciones De
MiPadre [Asvium
362657. Modonna— You
CanDance (Sie-
363465 Dolly Parton —
Rainbow Columbics
363648 The Manhottan
Transter —Brasil. {Atlantc
363655 Barry Monilow
—Swing Street. Aol

364257 Arthur Fiedler &
The Boston Pops—
Capricaio ltahen—Capric-
a0 Espagnol. Digtal
Ultracproowe)

357657. Beethoven:
Piano Concerto No. 5
Murray Perahia, Piano

361675. Sting ...
Nothing Like
The Sun

CBS COMPACT DISC CLUB, 1400 N. Froitndge o

PO. Box 1129, Terre Haute, Indhana 47811 -1129

Please accer:t my men bership application under the terms outhned n this
advertisemert Send me the 6 Compact Discs hsted here and bill me $1 00,
plus shipping and handing for all six 1 agree 1o buy four more selections

at regular Chub prices in the coming two years — and may cancel my
membership 3t any tme after doing so
SEND ME THESE 6 CDs FOR $1.00

My man musicolinterest s {check onel: But | may olways choose from any category )

HARD ROCK SOFTROCK 1AZZ CLASSICAL*
POP/EASY LISTENING
Mr
Mrs
Miss
3 Bty m, 1 L1 o
Address Apt
Cl'y
State Zip
878/588

Doyouhave aVCRZ[04 1 Yes No
Doyovhave acredicord?{031 ( Yes [ No

Compact Disc right now and pay only $695.

Is a chance to get a seventh selection ata

super low price!

Selections with two numbers conton 2 CDs ond count as 2—30 write in both numbers ¢ 1988 Columbia House

CBS COMPACT DISC CLUB: Terre Haute, I\ 47811

ADVANCE BONUS OFFER: Also send me
one more CC now at the super low prce
of st $6.95 h wil be blled 1o me

Note we reserve the right to rejeci any application or cancel any membership Offers not
avalable m APQ FPO Alaska Hawau Puerto Rico please write tor details of alternative
ofter Canadian residents serviced from Toronto Apphcable sales tas addedtoallorders
o “Classical members serviced by the CBS Classical Club 4JIN/RX dJP[RY_‘

and mail it by the date specified. You will
always have at least 10 days in which to make
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PULSE CABLE 10 KHZ Square Wave
S Velts per Division

When it comes to speaker cable
many think—the bigger the cable the
better the sound. Not true. It's
what's inside that counts.

Wrapped up in a compact and
flexible 1 1/4"" x 1/16"" fiat cable is
the rich, dynamic sound your audio
system craves. We call it PULSE
CABLE—a high performance cable
designed to improve frequency and
phase response, while providing
greater power transfer.

The above graphs are just one
illustration of PULSE CABLE’S
performance over the competition.
The true audible test is for your ears
only. Give us the test and we'll prove
we're a better match for your money .

Pair of 10" Pair of 15° Pair of 20’
$41.80 $56.70 $67.60

Larger Orders Call For Prices. Custom Gold Termination
Specity pin jacks or spade lugs. INinois residents add 6 5%
sales tax Al orders add $4 00 shipping/handiing

AVAILABLE BY MAIL ORDER ONLY.

? m C.0.0. Orders Accepied

= CALL OR WRITE:
_— ‘

7]
— - TECHNOLOGIES e~

125 St. Louls Street- Elwood, IL 60421-0392

815/722-1515
TEST RESULIS AVAILABLE UPON REQUEST

Enter No. 35 on Reader Service Card

AUDIOCLINIC

JOSEPH GIOVANELLI

Interpreting Cartridge Output

Q. My preamplifier's phono input
sensitivity is 2 mV. | am considering
the purchase of a cartridge whose out-
put is 1.5 mV. Does this mean that my
preamplifier will not have enough sig-
nal to drive my power amplifier to full
output? Or will it just mean that | will
have to advance my volume control
slightly? My present cartridge has an
output of 3 mV, and that works very
well. | am also considering another
cartridge, whose output is 4 mV. My
preamp has a signal overload level of
160 mV. Will this latter cartridge possi-
bly overload my preamp?—Eugene
Bershad, Freehold, N.J.

A. The ditference in cartridge output
may not be as it seems; it depends on
what groove velocity (1 cm/S or 5 cm/
S) each cartridge's output specifica-
tion is referred to. If the output figures
for your current and prospective car-
tridges both refer to the same groove
velocity, then the 1.5-mV cartridge will
have half the voltage output of your
present one, or 6 dB less. But if the
new cartridge's specifications refer to
the higher velocity and the old car-
tridge’'s to the lower, the new one's
output would actually be one-tenth the
old one's, or 10 dB less. If the new
cartridge's specification refers to 1 crr/
S and the old one's to 5 cm/S, the new
cartridge would have 2.5 times (8 dB)
greater output than your old one.

Assuming the new cartridge's output
is lower: If you are not now approach-
ing your volume control's upper limit
when playing records at the highest
volume you like, there is probably suffi-
cient gain to provide adequate volume
from the new cartridge.

There is another consideration, how-
ever. During very soft musical pas-
sages, do you hear any background
noise—not record-surface noise—from
the preamplifier itself? If you do, it
means that use of the cartridge having
less output will result in even more
background noise. This additional
noise could intrude in those soft pas-
sages.

As for the 4-mV cartridge, there will
not be a problem of sufficient amplifier
power. Any background noise will be
less than what you now hear. Even with
the most highly modulated discs, it is
unlikely that the output voltage would
be anything near 150 mV. | believe that

T 50 mV is a more realistic number, and

this is well below overload.

Although it is not necessarily true,
very often a cartridge will produce high
output at the expense of overall quality.
Frequency response may be reduced,
and stylus tip mass may well be higher
than that of cartridges producing less
signal. Some cartridges which pro-
duce high output voltages may be
physically heavier than those produc-
ing less. If yours is among these, be
sure that your tonearm can accept this
added weight.

More on Dust

As an environmental engineer, | gen-
erally wouldn't presume to comment
on the technical content of Audio mag-
azine, but your answer to reader Jose
E. Gonzalez's inquiry concerning dust
(January 1988) strays into my area of
knowledge. The dust in question
comes from the solids in the water that
his ultrasonic humidifier sprays into the
air. The water droplets evaporate, leav-
ing behind solid particles representing
both the suspended and the dissolved
minerals in the tap water.

Filtration only removes the suspend-
ed particles in the water, and there are
most likely very few of these. The larg-
er problem is the dissolved solids.
These are generally removed by a wa-
ter softener, but this device merely
substitutes “hard minerals” with soft
minerals, so the resulting "softened”
water still contains solids and would
Still produce dust. The substitution of
distilled water for tap water solves the
problem, as stated, but at a high cost,
as also stated.

The best solution to eliminate the
damage of dust—not only to the hi-fi
equipment but also to residents’
lungs—would be to replace the ultra-
sonic humidifier with an old-fashioned
evaporative humidifier. These incorpo-
rate a wheel or belt rotated through a
water sump and past a fan, causing a
high rate of evaporation. The minerals
accumulate in the sump and must be
washed out once in a while.—William
Blakeslee, Ambler, Pa. 4

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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Now Hear This.

Behind This.

Imagine what it must sound like in the control room of a world-
class recording studio. Pristine, yes. But even more, exhilarating.
This sound can now be installed in some vehicles. Maybe yours.
Our woofers could take a direct hit from a .22 rifle* and our
midrange / tweeter elements have earned 20 International
Patents.** To date. These magnificent systems are priced from a
few hundred to a few thousand dollars, plus custom installation

Fostex RP Digital Road Systems.
Gentlemen, Start Your Stereos.

You’ll know the truth Whn you hear it.

Enter No. 21 on Reader Service Card




CRUTCHFIELD

TAPE GUIDE

HERMAN BURSTEIN

Y 5 £ -

Youll find the most helpful shopping infor-
mation in the 116 page Crwc}uégljd catalog.

FREE

Stereo
Catalog

Refer to the Crutchfield catalog
before buying your next car stereo,
home stereo, or video product:

® 116 pages of helpful articles, consumer
tips, charts, and installation guides.

® Color photos, complete descriptions
and technical specifications on
hundreds of the finest brand name
products.

You get more value shopping
Crutchfield:

® Toll-free product advice, ordering, and
customer service.

® 24 hour shipping.
® Absolute satisfaction guaranteed.
® Full 30day return privileges.

® Discount prices on Sony, Pioneer, JVC,
Teac, Proton, Advent, Clarion, Akai,
Kenwood, Canon, AR, Infinity, Bose,
and many more!

Call or send this coupon now
for your FREE Catalog

800-336-5566

Be sure to mention Audio when calling

Name

Address Apt #

City State Zip

Cassette-Type Demagnetizers

Q. There are several types of cas-
selte-deck demagnetizers on the mar-
ket which are enclosed in cassette
shells. Some are battery operated, and
some work via a spinning magnet. Are
there any differences in performance
among them? In general, do these
work as well as the prod-type demag-
netizers? And finally, do they demag-
netize other parts of the deck besides
the playback head, namely the erase
head, capstans, etc.?—Craig Anduss,
Arlington, Tex.

A. The prod-type demagnetizer is
considered superior to the cassette
type. However, where access to the
heads is difficult, as in car decks, the
cassette type will be more practical.

As with all other audio products, |
would imagine there are differences
among the various cassette-type de-
magnetizers with respect to efficiency.
Perhaps my colleague Howard Rober-
son, an Audio Senior Editor, will investi-
gate this matter in his laboratory. (Mr.
Roberson does report that the battery-
operated demagnetizers he's seen
work only on the recording and play-
back heads, but that the spinning-
magnet models he's used do demag-
netize the entire tape path.)

Open-Reel Tape Types

Q. In the owner's manual for an old-
er open-reel deck, tapes are rated as
“standard” and "LH." Is LH tape the
same as EE tape?—Carlton Hender-
son, Danville, Va.

A. LH stands for low noise, high out-
put. It applies to a ferric-oxide tape
formulation, introduced about 15 years
ago, which has greater output, less
noise, and more extended frequency
response than the early ferric oxide
tapes. LH tapes require more bias and
more treble boost in recording than the
old-time standard tapes. For any ferric
oxide open-reel tape bought in the
past 15 years, you should probably
use the LH settings of your deck when
recording.

EE stands for extra efficiency. It is
claimed that decks will operate as well
with EE tape at 3% ips as they do with
LH tape at 7% ips. These open-reel
tapes have much the same character-
istics as Type [l tapes for cassette
decks. In comparison to LH open-reel
formulations, EE tapes require appre-

ciably more bias and more record tre-
ble boost. They also take playback
equalization different from that re-
quired by LH tapes. Altogether, an
open-reel deck must be specially set
up with respect to bias, record equal-
ization, and playback equalization in
order to realize the potential of EE
tapes.

Azimuth Control

Q. Is there any deck in existence
that adjusts azimuth automatically for
any tape that it plays, so as to give
correct sound? If not, is there any deck
that permits simple and reliable man-
val adjustment of azimuth?—Anthony
Hudaverdi, Santa Monica, Cal.

A. The only cassette deck | know of
that automatically adjusts azimuth dur-
ing playback is the Nakamichi Dragon;
this is Nakamichi's top-of-the-line unit,
with a list price of about $2,000.

There are several decks that permit
easy manual adjustment. These in-
clude the Nakamichi CR-7A, the SAE
C101, and the Tandberg 3014A; there
may be others as well. At least two
companies, NAD and Parasound, offer
a feature called "Play Trim,” which
compensates for azimuth misalign-
ment. The compensation consists of
variable playback boost at the very
high end of the treble range.

Audio Engineering Career

Q. ! am wondering about career op-
portunities as a recording engineer.
What exactly does a recording engi-
neer do? What do mixing and master-
ing engineers do, and how do their
jobs differ from those of recording en-
gineers? There is a dearth of informa-
tion about required training for such
jobs, and | was hoping you could tell
me how to break into the field. — Bion
Chen, Miami, Fla.

A. Rather than try to answer your
questions, let me refer you to what is
probably the best source on the sub-
ject: Guide to Careers in Audio Engi-
neering, published by the Audio Engi-
neering Society, 60 East 42nd St., New
York, N.Y. 10165. 4

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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Name: Skip Sryder
Age: 33

Jccupation: Pit crew mechanic

Last audio product purchased:
AR GCSIOC Car Components.
Why? Driving my car and listening to
great sqund is the best! Nothing beats
AR speakers for making thase scurds
as smocth as my ride.
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LEDYNE ACOUSTIC
330 Turnpike Street * Canton . MA 02021

Are yéu zn E—h_(lopime? Write and let ug know.
You : / appear in our next ad.
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The love of music taken to Infinity




Two decades ago, a
small group of music-obsessed
physicists and engineers working
on advanced aerospace problems
discovered they shared an abso-
lute dissatisfaction with existing
speaker technology. They decided
to put their knowledge of elec-
tronics, audio and music to the
task: Could they expand existing
technological boundaries to
create the kind of speaker they
could live with?

The result was the Infinity
Servo Statik 1, immediately ac-
claimed by leading audio critics
as the State of the Art in the
reproduction of music.

In the ensuing years, this absolute
obsession with music, this passion for
perfection has continued to drive us. And
to please equally fanatic music
lovers and audiophiles through-
out the world.

Today the benchmark 7%
foot tall $45,000 Infinity Refer-
ence Standard V is
the embodiment of
Infinity’s obsession.
It is also the source of
much of the state-of-
the-art technology
used throughout the
entire Infinity

P product line.
(optional pedestal) Every Infinity
speaker at every price point—our IRS V,
our IRS Beta, Gamma and Delta, our
Kappa Series, our RS Series, our Studio

Kappa 9

Infinity Referene Standard V IRS Beta

Monitor Series and Kappa Automotive
Series—shares a 20-year tradition of tech-
nological innovation.

This Infinity dedication to develop-
ing some of the most demanding and
expensive high-end products has enabled us
to offer the audiophile speakers
of unprecedented value and
musicality.

The rich velvet timbre
of a French hom with all
its overtones; the crisp,
gutty attack of a Fender
bass; the clean, delicate
swish of a brush on a
Ziljian cymbal; nowhere
but through an Infinity
speaker will you hear them
with such warmth and lifelike presence.

Unless you're at the live concert.

Which, as we've been saying all
along, is what it’s all about.

RS 4000
RS 62k 2-way driver
RS 693k 3-way driver
CS-1 component system

INfinity

20 years of technological innovation in the love of music.

Enter No 22 on Reader Service Card

All of our advances in speaker technology are compiled into a brief presentation booklet called

“The Creative Technology of Infinity Speakers, Vol. I’ Ask your Infinity dealer for your copy.



BERT WHYTE

CRITICAL DIFFERENCES

| i

note that with this issue, Audio be-
'gms its 41st year of publication
versary of "Behind the Scenes." Writ-
ing this column has been very reward-
ing, and I'm happy to say that over the
years l|'ve received more bouquets
than brickbats.

In these two event-filled decades,
I've met a fairly broad spectrum of
people in the fields of music, record-
Ing, and audio. Whether these people
are devotees of digital sound or advo-
cates of analog, they usually can be
characterized as either pure music-
lovers or audiophiles. They are usually
pretty positive in their attitudes, to say
the least. While the dedicated music-
lovers are not totally indifferent to the
sonic qualities of recorded music
there is little doubt that the musical
aspects and most especially the per-
formance values are almost the only
things of major significance to them.
These people seem to have developed
an ear/brain “filter” which effectively
masks the distortions and noises and
other artifacts of poor recordings

Luckily for the audio component and
record industry, the majority of audio-
philes are also music-lovers. Histori-
cally, recordings of classical music
have led the way in reflecting the tech-

This issue also marks the 20th anni- |

nical advances of their times, anc in
turn they have been used to document
the sonic values of audio equipment
Thus, there is a very large group of
audiophiles who are deeply involved
with recordings of classical music. !t is
important to understand that most of
| the people in this audiophile cum mu-
sic-lover fraternity are not musically er-
udite. In respect to the music, most of
them fall into the “I know what | like

nating in matters of sound, and they
want the music they like available to
them with the best sound state-of-the-
art equipment can provide.

Most of these people are keenly in-
terested in new recordings and, in this
era of the Compact Disc, avidly follow
reviews of them in Audio and other
‘buff” magazines in this country. Many
| read the British audio journals as well
| One of the common and ongoing com-

plaints of this group is that they are
‘ confused and distressed by conflicting
| reviews of the same recording in the

various enthusiast publications. They
are especially concerned about differ-
ences of opinion with respect to sound
quality. How, they ask, can one review-
er wax rhapsodic about a recording's
“superbly natural sound" while another
reviewer condemns the same record-

school. They are far, tar more discrimi- |

INg as ‘compressed, lacking in ambi-
ence, and rolled-off in the bass"?
Such diametrically opposite views
are not uncommon. The problem is
rarely that of hearing perception or au-
ral acuity, but rather of inadequacies in
the reviewer's audio components in a
poor listening environment. If the audio
consumer finds these conflicting re-
views confusing and annoying, you
can imagine the consternation and
even the rage of the record company
exec, who feels that his recording has
been unjustly maligned. As a former
record producer and engineer, I've
been on that side of the street too! A

good friend of mine who was the engi-
neering director for one of the most
prestigious record companies used to |
get so incensed by technically inaccu-
rate reviews that he would go to the
bother and expense of bringing the
offending critic to the record company
laboratories, where he could audition
the recording in question through a
very high-quality system in an acousti-
cally treated room. While the critic
might privately show some chagrin, he
rarely publicly recanted or subse-
quently modified his reviewing style

A current example of the contflicting
review problem is now before me. in a
well-known British record magazine, a
critic pratsed the “open, spacious, nat-
ural quality” of a recording of a great
piano concerto, performed by a fa-
mous plano virtuoso with a world-class
orchestra and conductor. In my opin-
1on, the performance was great, the
music-making exemplary in all re-
spects. The sound of the disc was
quite another matter—| found it exhibit-
ed all the anomalies and ills of exces-
sive multi-miking. The orchestral choirs
were grossly compartmentalized and
totally lacking in depth perspectives
The piano was brash and clangorous.
There are other equally glaring exam-
ples of conflicting reviews of sound
quality. For instance, | stated in one of
my own reviews that in a particular
recording, some off-stage trumpets
are heard at the proper distance with
the appropriate depth perspective. An-
other critic finds the same trumpets
“lacking in depth.” On another record-
ing, critic X states that the “recording
is bass-shy." For my part, | can clearly
discern the low-level, 31-Hz funda-
mental of the bass drum.

12

Hllustration: Karen Stolper
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ONE LESS BARRIER BE

Most high fidelity systems are built around a receiver. After
all, convenience is aftractive. But convenience often has o
price. And the price is usually performance.

That isn't the case with Onkyo. And a look at the TX-850 will
show you just how seriously we value good sound.

Start with the amplifier. And Onkyo's Low Impecance Drive.
At 68 watts per channel RMS; the TX-850 provides more
than enough power for realistic levels even with low efficiency

speakers. Power into more demanding 4 ohm loads is an
impressive 85 watts per channel. And for those occasions
when digital sources demand instantaneous response to high
level musical peaks, the TX-850 is capable of producing up to
160 watts per channel, even into 2 ohm loads!

The tuner section features Onkyo’s famous APR {Automatic
Precision Reception) system which continuously monitors the
signal at the antenna and adjusts four critical circuits to assure
you the best FM reception.

*Both chonnels driven into 8 ohms, 20Hz-20kHz, 0.04% THD

[ VTR PPy

NOU AND YOUR MUSICE

The “X-850 also gives you extensive sigh Dcessir
copob| ity. A continuously variable Dynomlc s Expender
gives you precise control cf musicd “punch’ Onkyo's Selective
Tone Control provides accurate tonal balance at any | stening
level. A Stereo Image Exaander ar d Simulated Stereo circuitry
extend the sense of spac osness from any source you chocse.

And a CD Direct selector allows you to bypass less crucial
preamplifier circuitry so you can fully enjoy the clarity of digital.

Extensive video capability complements the audio
performance. Remote control using Onkyo’s new Rl (Remote
Interadtive) system is standard, too. And the programmable
remote transmitter means that you need just one control for all
your components!

In short, the Onkyo TX-850 proves that you don't need to
sacrifice sound quality for convenience. And stands as one less
barrier between you and your music.

Artistry in Sound

ONKYO.

200 Williams Drive, Ramsey, N.J. 07446 - 201-825-7950

Enter No. 31 on Reader Service Card



The MciIntosh XRT 22
Loudspedaker System delivers

The Melntosh XET 22 is the purest
expression of the loudspeakers
scientist s endeavers. R is the one
r'ght combinatios of component
parts that has ehiZed ke diligent
sezarcher for the Icacspe aker
bridae te the donimior >f
repreduced mus cal reality. The
high-frecuency radiator column is
an illustration of the rEph!
combinaticn. The 23 tweeter
elements can repraoduce 300 watts
sine wav= input >ower at 20 kHz,
with the lowest measured
intermoculation distor-ion.
Because each tweeter mwchanism
handles a small quanti®v of the
total poiwer, extramely low
quantities of distoetion are
develooerl. The total celumn
radiates hz enerqy i1 3 half
cylindrical time cc-ordimited sound
field. The low distost.on,
transparenry of seurd. coherence
of sound images. €efinition of
musical instrumer:s ared musical
balancz i simply = r2ve ation that
yOou mus: experierce.

Extra Realism
Extra Depth

Extra Spaciousness
Extra Smoothness

Enter No. 26 on Reader Service Terd

"""--u / For information on the Mcintosh XRT 22 SPEAKERS and
= other MciIntesh products write:

McINTOSH LABORATORY INC.
Handcrafted with pride in the United Stad=s P.0. Box 96 EAST SIDE STATION, DEPT. Al 17
bv dedixated. highiy trained craftspeopie. BINGHRMTON, NY 13904-0096




How can one reviewer wax
rhapsodic about a disc’s
superb sound while another
condemns it as compressed
and lacking in ambience?

Obviously, it would be very helpful in
deciding which review is more likely to
be accurate if one knew what compo-
nents were in the reviewer's audio sys-
tem. Normally, this information is very
difficult to obtain. Once in a while, how-
ever, an audio publication will do an
article on their reviewers' listening
rooms and their audio equipment. Usu-
ally, these reports are disheartening,
revealing generally inadequate listen-
ing rooms and audio components that
are rarely much above the mid-fi level.
When one finds out that critic X uses
some tiny loudspeaker driven by a 25-
watt receiver, it is perfectly clear why
he finds an inordinate number of re-
cordings lacking in bass!

Many years ago, when reviewing re-
cords for Radio TV News, | used to list
all the audio equipment | was using.
Currently, that venerable British journal
The Gramophone publishes a column
which comments on top recordings in
various categories, and the editors list
the audio equipment they use in their
evaluations. This sort of information
certainly provides a bit of help in judg-
ing reviews. I'm not suggesting that
critics band together in some sort of
"quild” or “league" wherein member-
ship is contingent on maintaining a
certain minimum level of component
quality. However, it certainly would
seem to be logical for the reviewer to
describe his component system. |
know this is fraught with problems of
“commercialism,” but if our British
cousins can do it ethically, surely we
can too.

(Editor's Note: As Mr. Whyte points
out, the only item that need be of inter-
est to readers and recording compa-
nies is that the record reviewers' com-
ponent systems meet a minimum level
of quality. Beyond that baseline certifi-
cation, we get involved in the Ancient
Game of Egos, wherein one tries to see
who can die with the most expensive
toys. We, at this magazine, generally
try not to confuse this game with rec-
ord reviewing. Otherwise, one would
be in the somewhat ludicrous position
of saying that the best critic is the one
with the biggest equipment budget.
Or, perhaps, that he is the one boldest
in requesting long-term loans of ex-
pensive components. Forcefully reject-
ing this bit of nonlogic is the only way
to understand, finally, that synergy lies

| these ways is as bad as appearing in

in the performance of a piece of equip-
ment, not in its price tag.

(Beyond the mere “having” of the
equipment, ‘here is the substantially
larger problem of implied endorsement
by the simple inclusion of some piece
of gear in a reviewer's system. Such
piles of gear, most usually, are not
meant for display. There is a radical
difference between what a writer would
recommend as "“The Best on the Mar-
ket and what his budget allows him to
purchase for his own system. There is
a similarly .arge difference between
what a writer would pick as a working
tool and what he might recommend for
a maijority of systems. Very often,
equipment will be in an editor’'s system
solely because he's trying to get famil-
iar with it. Not rarely, a piece will be a
castoff from another editor. Allowing l
the general public to be misled in

an ad for a firm practicing rampantly
poor engineering.—E.P.)

One of the phenomena of the mid-
'70s was the Great Quadraphonic |
Sound System Debacle, which also il-
luminates the differences between the
music-lover and the audiophile. We all
know quad basically flopped because
there were too many competing sys-
tems, all of which had various technical
idiosyncrasies. But quadraphonic
sound also failed from a philosophical
point of view—too many of those in
charge thought it was okay to make
recordings using anything that would
provide sonic sensationalism. When
such techniques were applied to clas-
sical music, those who crassly placed
discrete insiruments behind the listen-
er were subverting hundreds of years
of concert-hall performance. The re-
sulting sound was unnatural and un-
nerving. When the rear channels were
used in a reasonable way, to provide
some of the ambience of the recording
space, this heightened the illusion of
listening in a concert hall. The trouble
was that few companies recorded in
this audiophile fashion.

I currently see some developments
which could mean that multi-channel
sound will become the dominant form
of in-home sonic reproduction. One of
these is the recent popularity of movies
with Dolby Surround Sound, and | de-
tailed my recent experiments in this
area in my February 1988 column.g
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Buy any Sony portable
or home compact disc
player and get three
3" CD samplers, Free!

Now, between April 1 and June 30,
when you purchase any Sony portable or
home CD player, you'll be entitled to
receive three 3” CD samplers free. CD?
is the exciting new way to experience up
to 20 minutes of CD sound. Each sampler
contains hit music from the Warner Bros./
Elektra/Atlantic and Geffen labels and
features top artists like Madonna, INXS,
The Cure and Aerosmith.

Simply send in a copy of your dated proof
of purchase, owner registration and the
coupon below and the first three rounds
are on us.

SONY

The Leader in Digital Audio™

Please setid me my three CD? samplers. [ have enclosed a
copy of ray sales receipt dated between April 1 and
June 30 and a copy of my owner registration card from
the purchase of a Sony portable or home compact disc player.

Name

Address

CD Model #

Send to: Sony CD?* Samplers
Box 9136
Boston, MA 02118
Al coupons must be postmarked by July 3lst, 1988.
Allow 6-8 weeks for delivery. Non-transferable to other
Sony preducts. Offer good only in the United States and
U.S. terntories.
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Don’t buy any Compact Disc Player until you have auditioned

our two NEW circuits that make the CD750 your Best Buy...
“DIFFERENTIAL/COMPANDER” CIRCUIT

Ous “Differential/Compander” is newly ceveloped circuitry designed and
made In the U.S.A. by Soundcrafismen to previde the utmost flexibility for
.high Dynamic Raage for serious listening plea-
sure...or optional closely-focused dynamic range for casual listening. fos
recording cassettes for playback on limited-capabllity systems such as car
In fact, especially with Classical selec-
tions, you will find that the “Differential/Compander” is indispensable for
background music.

the Compact Disc format..
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finest American ¢
separate compon .'
to add to your pres
system, or to start a h_ﬁ-
system. From our 410-watt
amplifiers at $499, to our
$1.499 Pro Power Eight, inc
bly powerful at 900 watts RMS [-b
per channel into 2 ohms, and 0/t
3,000 watts of instantaneous peak
reserve power into 2 ohms!
Plus a selection of 4 Preamp Ca
Centers, 4 Signal Processors, a 16-
station-preset AM-FM Tuner, and

a new Rack-Mount Compact Disc Play
with our unique leferentlaI/Compan
and Spectral Gradient control circuits... B E
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CLEARLY A BEST BU

The new Soundcraftsmen PRO- POﬁE "FOUR o |
is your Best Buy, and here are reasons why:

REASON #1: Dyaamic Power to spare, up {o 550 wad's into 2 ohms. REASOI_\I ¥7: The Pro-Powe: Four Is an ideal “main comporeri” for
REASON #2: Hion Current where it's really needed. £3 Amps per up-gracing—ar starting—a Hrgh Powered stereo system. It is capa-

channet availabk for instantaneous peak cutput capability of 2500 ble of fully reproducing, witk: aistcrtion-free, spine-chilling sonic .
watts per channel. clarity. al >f the demandinghy high dynamic peaks inherent in the ‘

REASON #3: Pure tube-like sound...smooth, clean, r.0 “edginess,” Al 0 ey Disc; o4 _H'Ii VCA's. . 1
whrough the superb—and costly—MOSFET fully-complementsry REASON #8: Full-size 13" Rackmount panel with dark chascoal off-
power output stages. You MUST hear this rib-cage-ratling superb black hnish, is a starda-d feature, as shown, with optional hard-

new Audio Amplifier... hear the MOSFET difference, <o pure it aut- wood side panels available.

performs even the “esoteric,” “price-no-object” ampwhers' REASON #9: Speaker System swikching, 1, 2 or both. . plus the Hegh
REASON #4: Distortion-free performance, typically 0'02% THD and Current low impedar.ce power to arive Muitiphe Spaaker Hookups m
WD, weth TIM unmeasurable. Continuous FTC tote! power of £10 addition (c Sy'stems 1 and 2.

watts a* 8 ohms, 20Hz to 20kHz, 205 watts channel, < 0.05% THD.

REASCN #5: Precision-Calibrated 40-LED Power Me*ers, allowing REASON #1C: It shares the outstanding Ferformance/Value raling o’
continuous and accurate monitoring of each channei's performance all 16 Soundcraftsmen Professional and Hi-F, emplifiers, ALL

at 2 ohms, 4 ohms, and 8 ohms. designed AND manufactured right here in Santa Ana, Califarm.a.

] 16-PAGE, FULL-LINE, FULL-COLOR BROCHURE, AND $19.95 SYSTEM-EVALUATION KIT: 1-
”w* P Spectrum Analysis Test Record, 2-sets o' Computone Charts, 1-Connector Cable for
- compariscn test, 1-instruction folder for use with your present stereo system. JUST WRITE TO

US OR CIRCLE READER SERVICE CARD for FREE SPECIAL OFFER DETAILS.
Entes No. 30 or Reader Sesvice Card




I see evidence suggesting
that multi-channel sound
will become the dominant
form of in-home sonic
reproduction.

While a number of processors do in-
clude facilities for hall simulation, it is
clear to me that the most successful
are those which have been designed
from an audiophile's standpoint rather
than just to impress the uninitiated.
Indeed, the history of quadraphonic
sound in the '70s might have been

different had we then been presented
with the sophistication of Ambisonics.
This multi-channel system conveys the
spatial characteristics of a hall, includ-
ing the height dimension. This is
achieved through the use of the Calrec
Soundfield microphone, a single-point
microphone with four capsules in a tet-

Digital High Fidelty Systems including
Compact Disc. FM Stereo Radio,

Active L S,

Full Remote Control and Multi Room distnbution systems

BOOTHROYD STUART

MERIDIAN

Exclusive U.S. Distnbutor MADRIGAL AUDIO LABORATORIES
P.O. Box 781. Middletown, CT 06457 ITT TLX 4942158

rahedral array. The system originated
in England, where the Nimbus Record
Co., an enterprising "purist” label
which operates its own CD manufac-
turing plant, has been the principal
backer of the Ambisonic process and
has made quite a number of record-
ings using this system. Ambisonic
playback of these recordings requires
a UHJ decoder and a front and rear
speaker array, but when properly re-
corded and with optimum playback
parameters observed, it can indeed
provide a stunningly realistic simula-
tion of listening in a concert hall. Nim-
bus CDs are now widely distributed in
this country, and a large percentage of
them are Ambisonic encoded. (Inci-
dentally, without a UHJ decoder, the
CDs will still provide excellent stereo
sound with normal playback through a
CD player.)

I have made several mentions of the
Colossus four-channel digital tape re-
corder, the brainchild of Lou Dorren
and Brad Miller. Colossus is a four-
channel, 16-bit PCM recorder with
some interesting proprietary coding
features, and it is now coming into wid-
er use. Jack Renner of Telarc used it in
his recent recording of “Alexander
Nevsky,” and John Eargle has just
used it for a Delos recording of the
Seattle Symphony Orchestra. The en-
terprising Bainbridge label recently is-
sued a number of new CDs recorded
with the Colossus system.

Now, consider this intriguing infor-
mation. When Philips laid down the
specifications for CD, they included a
protocol for a four-channel disc! This
would make four discrete channels
available, with a separation of more
than 90 dB. When used for four chan-
nels, the time on a CD is halved, to
about 37 minutes—though, unbe-
knownst to most people, the CD label
side can be recorded too, providing
another 37 minutes. Such a CD could
be used to store an hour's worth of
four-channel sound from Colossus, or
Ambisonic signals from the Soundfield
microphone. A number of four-channel
Colossus recordings are “in the can,”
and Bainbridge is committed to issuing
four-channel CDs as soon as players
for this medium are available.

Happily, both music-lovers and au-
diophiles may be served by such a

development. 4
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FIFTEEN YEARS AGO BRITAIN THOUGHT

THIS MAN WAS CRAZY.

Fascination with the way thmgs work led Ivor
Ticlenbrun astray from a very young age But in the
early seventies, the dark ages of hi-fi, things really
took a turn for the worse

It was a grim time all round. Cordless phones were
hard to come by. People wore flares And even the
EHPRTTE still believed that the hi-h chain started
with the the
turntable

speakers and worked down to

This undcvslanding dominated the way the industry
as a whole designed new systems.

And it drove Ivor to distraction

Because 1t was diametncally opposed to his own
opinion. He believed that the turntable was the
most important element.

As GHEFLY as it seemed at the time - his reasoning
was pretty stvalght‘ovwavd Commonsense rca”y

To pick up the music the needle follows the record
grooves for information stored in the groove walls
What most people don't realise 1s how intricate
an operation this 1s. Movements so minute, they
ate measured 1n microns

Take a few minutes to watch closely while a record
15 playing. The process 1s hypnotic. Because you
live in a world where things are measured
n inches.

It's when you scale the 'groove world’ up to inches
that things start to get pretty hair-raising
Suddenly you are in a deep crevice. The walls are
undulated. Approaching at an alarming speed 15 &
bobsled. As it hurtles through the passage it has
to plcl( up tiny pieces of information

The bobsled 15, of course, the needle And to
pick up o deep organ note it has to swerve 10 feet
6 inches. For a high violin note it's less than an
inch. A difference which may not seem staggering
in itself. Until you stop to consider that the needle
is travelling 6 miles per second. And that the pivot
point of the lever controlling it 15 four miles away.
In these terms you can see how easy it 1s to duss
out on cntical information

And how even the slightest, imperceptible move-
ment can cause the needle to miss out on the
more delicate notes

Ironically, that which gives a piece its musicality
No speakersin
the world can
bring back lost
music. It must be dealt with at its source The
turntable.

A painfully obvious dea Yet
industry ndiculed it Because it pointed out they

the entire

were wrong.

Ivor would have had more luck arguing that the
wortld was round or man would fly

So he did what lvor always does when people tell
him he's wrong. He ignored them And quietly set
about bunldmg a turntable

The fruit of his labor, was the Linn LP12 And with
it he proved categorically that the signal

TOMORROW THE WORLD.

source is the most important
component in the hi-fi chain
Apart from revolutionizing the
hi-f industry as a whole, the LP12 has served
history well.

As a shining example of the time honoured truth

that sometimes things are too Simple for people
to understand

Because not only was it the undoubted industry
leader in technical terms: it also sounded demon
strably better than any other turntable

TODAY AMERICA THINKS HE’S CR

But for some mysterious reason the concept that
one turntable might sound better than another was
too much for some people to cope with

Such was lvor Tiefenbrun's dilemma. ~le was just
o guy who wanted people to calm down and histen
to the music

And when they were too uptight to try it, he
behaved in a shghtly deranged manner. He called
hi-h reviewers who refused to listen ‘cloth ears!
They called him a heretic. The score remained
fairly even

But the press love vocal crazies and lvor was
forever giving
interviews
Interviews 1n
which he 1ssued challenges to the hi-fi ahicion-
ados, calling on them to explain what the speakers
can do about restoring music the needle has faled
to pick up

Their answers spoke volumes about thewr under-
standing of hi-h. The industry leaders told Ivor he
was certifiabie. Out to lunch. Loeney tunes
Living in Gagaland. Not to mention ratner rude
This upset lvor. He doesnt like to be thought of
as rude

Alas these Board Room diagnoses came too late
lvor's insanity had proved infectious. The industry

was in turmoil. Music lovers everywhere, d

of worshipping false gods, listened r's
turntable and were converted.

Up and down the country naive listeners began to
confess. A Vicar here, a Member of Parliament
there, even somebody's mother in Shropshire, all
heard the difference. Because the Linn proposition
is so simple to prove

Anyone can hear the difference between good and
bad hi-fi. All you have to do s listen

This furdamental belief 1s at the root of everything
we do. And it governs our retailing philosaphy.
Comparisons, using a single set of speakers, are o
matter of course at all our dealers. And have been
ever since the dawn of Linn. No gimmicks. No
obligations. Just a straightforward listen.

And whether you compare Linn to a similarly
priced system, or one at ten times the price, the
results are the same: Time and time again, Linn's
superionty rnngs true

By the late seventies, the LP12 reigned supreme,
yet Ivor still would not rest. Having proved that
the turntable was the critical component, he then
applied his fanatical attention to detail to the
problem of the hierarchy itsell.

He tweaked and tested, designed and refined
And established that the correct order of the hi-k
chain is, turntable, tonearm, cartridge, amplifier,
and speakers

The rest is, as they say, history.

Now music lovers can choose between a variety
of Linn components in the hi-fi chain. And with
the recent introduction of the Axis turntable,
starting to build-up a Linn system is more alfordable
than ever before

Today Linn products are sold in thirty countries
in America Linn are the recognised leaders in

specialist hi-h. And worldwide ivor is the undis-
putcd protector of the faith.
While the problem of the
hi-fi chain has been happily
resolved, the larger question
of Ivor Tiefenbrun's mental
status still looms. What's

your opinion? Just clip the

coupon end send it to your Hj;4i FIDELITY
nearest Linn dealer(n 150 ) yQu'vE NEVER HEARD
You owe it to humanity $0 GOOD.

Yes, this guy 1s Crazy.

He's probably eragyg but i'm reserving
judgement until | get more information.

If you promise he won't be there I'll come in
for a listening companison

He seems perfectly SAM@ to me. (hee hee
ho ho ha ha)
Namc
Address

Distobutors 8 Avdiophile Systems Ltd 8709 Castle Park Di _Indranapols, IN 46256 Tel (317) 849.7103 ® Aldburn Electionics, 127 Portland St , Toranto, Ontario, Canads, MSV 3N4 Tel: (416} 863-0015.

See dealer list on page 150
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AUDIO ETC

EDWARD TATNALL CANBY

LEVELS OF REALITY

udio these days is an incredible
Amerry-go-round. Not so much

the audio itself as what goes
‘round with it. It is part of everything,
and not always the best part. As lan-
guage, audio carries the actual mes-
sage. but it 1s mostly degraded.
“Gobblegobblegobble” announces
the airport sound system. Another de-
lay? “Burglar! Burglar!" screams a
hoarse synthetic voice from some car
being stolen or, more likely, not being
stolen. "Squaaawwkk!” says the infor-
mative subway conductor into his mi-
crophone. Is it a derailment, or just a
watch-your-step? The synthetic Direc-
tory Assistance voice says to me on
the phone, “The number is: Six three
four, five noun two seven How the
noun got In there | cannot say, but it is
uninfagrmative. I've heard that one at
least three different times.

When entertainment is at hand, re-
produced entertainment, things get
more serious. Audio quality seems al-
ways to come out last. Are we losing
our sonic grip, in spite of our ability to
produce the best sound ever? Video
pictures get dramatically better, 3-D
TV is coming via liquid-crystal glasses,
and home camcorders are almost min-
iature; but the ever-present audio in

these is mostly ignored. Dolby, to be
sure, is doing okay in movies and cas-
settes, and people do like stereo TV
sound. But the pictures still dominate.
It's what we see, not what we hear, that
gets talked about.

The whole phenomenon of mass re-
produced entertainment is recent In
our culture. We have adapted, aston-
ishingly, to these utterly new combina-
tions of stimuli to our senses. But in our
minds we are still reluctant to admit
that “recorded" is different from “live.”
| In the name of fidelity, engineers still
| cling to the thought that they are re-

creating the live situation. The “best

seat in the concert hall” continues to

exist, if a bit faintly, among record-
| ists—even though no concert-goers |
| know of have ever agreed on such a
seat.

Do we re-establish the live situa-
tion—any live situation? Never! The
world of audio, along with that of the
reproduced picture, is a different
world, merely derived from the live
one. And so we must make or discover
our own rules—what works and what
| doesn't—and these, of course, in
terms of our perceptions as we are
faced with new experiences.

| have always thought that, in this

area, the most important mental activi- |
ty of all 1s knowing—knowing (or imag-
ining) where the entertainment is tak-
ing place, and even more important
knowing where you actually are locat-
ed in time and space. Are we ever |
fooled? Do we really think we are in a
concert hall when we really aren't? Of
course not. We just enjoy imagining it.
It's the audio engineer’s job to help us
in this nice fantasy. He knows how best
to set our imaginations going, and it is
not by any sort of literal reproduction
as though you actually were in a con-
cert hall. The plain fact is that you are
not. That is what matters. The same
goes for all the other reproduced en-
tertainments, each via its own particu-
lar technology.

Do you think that it isn't important,
this knowing? Is there music coming
from behind that big banquet-hall cur-
tain you see before you? If so, and if
you were an 18th-century gentleman,
you would know that there were live
musicians, in the flesh, benind that cur-
tain. How about today? Loudspeakers.
The excellent audio makes the sound
just as good, after all

If you can't tell the recorded sound
from the live, what difference does it
make whether it's the one or the other?
Plenty. Just walk up to that curtain with
a long, sharp sword and thrust it with
all your might straight at the source of
the sound. If by some chance there are
actual live musicians there—not im-
possible at our audio press ban-
quets—then there is a difference of
some importance. A simple matter of
knowing. Many an eavesdropping con-
spirator was knowingly murdered in
this quick fashion in the pre-reproduc-
tion days, when heavy curtains were
hung everywhere as insulation. True,
not many musicians were eavesdrop-
pers, but the point is still valid

If you listen to a symphony with your
ears and look at your home surround-
Ings with your eyes, you know. You are
always where you are, though it is nice
to imagine otherwise. The day you rise
up from your home easy chair and fall
four feet off the front of a concert-hall
stage, you may be permitted to think
that you aren't really sure where you
are. The rest of the time, you may be
perfectly secure, whatever the repro-
duced entertainment.

The certainty of knowing, always,

20

AUDIO/MAY 1988

llustration: Sara Swan



The RD-450, our newest auto reverse receiver deck
Its internat ampiifier operates in either
4 channel mode at 4 Watts per channel, or in
bridged 2 channel mode at 12 Watts per channel
With Dolby B & C, auxiliary/CD inputand 12 FM
and 6 AM presets

Only one path leads to The Sound of Nakamichi.

From the beginning we have travelled a
single path toward sonic perfection.
This pursuit has led us to create some of the
finest audio components known to man.

Our efforts to engineer exquisite audio
equipment have produced something magical:
The Sound of Nakamichi.

Once experienced, it never leaves you

Our full-line of mobile audio products—
receivers, tape decks, amplifiers,
speakers and cables—Ilets you enjoy
this peerless sound wherever you go.

After all, we know that nothing
can make the spirit soar like music.

7 B\ Nakamichi

For the name of your nearest
authorized Nakamichi home audio
or mobile sound dealer, please call or write

Nakamicht America Corporatio
19701 South Vermont Ave
e, CA 90502 (800) 421-2313
00) 2 1 (( ia)
Nakamichi Canada (800) 663-6358



The “best seat in the hall”
continues to exist among
recordists, even though
concert-goers do not agree
on precisely where it is.

that you are not where the entertain-
ment says you are, makes our entire
entertainment world go ‘round. This is
new, this double whammy, to be here
and yet to be there. At least, it's new in
the curious combinations it allows us to
enjoy. We aren't the slightest bit both-
ered, for instance, by a concert hall

that goes rocketing along at 55-plus in
our car. We know what the situation
really is. We have adapted to what
once would have been a frightening
inconsistency.

It used to be that we had one world
in entertainment: The real world, where
sounds and sights agree with other

perceptions, and all is sensibly harmo-
nious. We do still have that. But there's
also the new world of reproduced en-
tertainment, where we accept and en-
joy the most astonishing contradictions
with the greatest of ease. Some of us
practically live in this world: “Hi, this is
your friend Joe from Grabit Savings &

CRANKITUP WITH
THE ONLY COMPLETE 4-GAUGE
POWER CABLE SYSTEM.

When you're installing high performance
audio systems, use the cable system
made fo deliver frue high
performance — StreetWires™
by Esoteric Audio USA.

Teday's high-power
amplifiers need a high
amperage cable system
1o deliver their optimum
performance. And that's
what the StreetWires DC
Direct Power Delivery
System is all about. It
provides the installer with
the only complete system to
meet all the high temperature,
chemical resistance, and
high power requirements of
afop quality car audio
installation

Only StreetWires provides
either (A)4-gauge or
8-gaouge ultra-flexible
power cable, (B) high
amperage waterproof
AMPROTECT™ fuse
holders with

Distributed In Canada By:
LINEAR MARKETING CORP
2197 Dunewine Dnve
Mississauga, Ont L5L 1X2

(C) 1010 60 AMP dual
elementfuses, (D) proper fitting,
high temperature insulated
4 connectors, and your choice of
¥ (E) top mount or (F) side mount battery
terminals. Allmade in
the USA All available
from one convenient
source and all
designed 1o work
together
StreetWires also offers

line of high definition speaker

cabies and interconnects 1o

! insure the best sound
reproduction from yourinstaliation.

So, if you're senous about high

fidelity, crank it up with Streetwires. The

only choice when performance counts.

ﬂreetWes
Wired For Sound

Esoteric Audio USA.RR 3 Box 262, Winder, Georgia 30680

Dealerinquiries invited

Enter No. 18 on Reader Service Card

Loan,” says the young man on my tele-
phone, and instantly | know he thinks
he's on TV. He thinks | am too. He is
wrong and finds it out when | cut him
off. But most of us keep a very sane
balance, whereby we always know
where we stand (or sit), and thus can
enjoy the reproduced world to its full-
est extent.

Being at a "real” event certainly has
its attractions. Why else do so many
thousands of us jam ourselves into a
mass of bodies at big sports events
when TV's superb sports information,
reproduced, is so accessible? The
amount of energy we expend just to be
there, in real time and real life, shows
how much we still value in-the-flesh
reality. Distantly, we see the sports
stars in person, actually there at the
very moment, living, breathing. It's for
real and we are thrilled. (Isn't it a para-
dox that we can “watch TV" right there
on the huge video screens at the
games, the real ilesh assisted by the
reproduction?)

In the same way, we find it thrilling to
see famous people on the street, on a
stage, on speakers' platforms—any-
where, just as long as they are real. It
seems almost silly to have to say it, but
right here is the key to that other world,
the world of reproduced information. In
this age, audio reproduction is reality's
opposite number, like matter and anti-
matter. Audio too has its own peculiar
reality, the same yet utterly different; it
is a changed mirror of life like Alice's
looking-glass world of mathematical
opposites.

How clever he was, Lewis Carroll,
that modest Oxford don who wrote the
Alice books more than a century ago.
In Alice's world even time went back-
wards. Remember the nutty Duchess
who cried “ouch!” before she got
pricked by a pin? If Carroll were being
literal about things running backwards,
he might have had her saying “thcuo,”
or he might have had the letters them-
selves facing backwards, as in a literal
mirror. Literal, but not very good enter-
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The Onkyo Integra TA-2800
Technology with Imagination
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For most people, a cassette deck is an essential part of a
high fidelity system. After all, it is the only component designed
to preserve a musical event. But frustration often results when
that preservation is incomplete, when the cassette deck isn't as
good as the music.

That isn't a problem for the Onkyo Integra TA-2800.

Our designers realized that the deck’s mechanism and the
cassefte were actually one system. This resulted in a unique
three motor dual capstan transport for vibration-free
alignment between heods and tape. And even smoother
tape motion.

The results are easy to hear. Sustained piano notes don't
quaver. Symphonies end in the same key in which they began.
Separate recording and playback heads of Special Hard
Permalloy feature high precision gaps optimized for full

frequency response in any mode. And they provide the
additional benefits of instantaneous off-tape monitoring

Enter No. 32 on Reader Service Card

Dolby B, C and Hx Pro are registered trademarks of Dolby Laboratori

UR MUSIC WILL TAKE YOU—

Onkyo's exclusive Automatic Accubias system fine funes bias
current for optimum recording with any tape you chcose. So
the deck and cassette work together to bring you the music.

A precise Record Calibration circuit ossur'es,pr?pe- level
matching between record and playback. And.allows Dolby
B & C Noise Reduction tc work the way it was designed to.
So you don't lose musical information along with the noise.

Dolby HX Pro provides extended high frequency response
for more lifelike musical experience with any tape. And, @
unique Real Time Counter shows you exactly how much tape
you've already used and how much tape is left.

Remote control using Onkyo’s new Rl (Remote Interactive)
system is standard. So you get convenience and compatibility
with @ growing number of equally impressive Onkyo high
fidelity components.

And that’s because Onkyo is there. Even when your music

takes you far away
ONKYO

200 Williams Drive, Ramsey, NLJ. 07446 » 201-825-7950



-

. The exparts have been saving a lof about
the Ford Taurus. But then. there's a lot to be
said for an automobile that offers warld-class
stvle and performance as well as warld-
renowned value. : \

1t’s driven Car and Driver magazine to
name it one of the ten best cars in the world
three years straight. It moved Road & Track ta
call it one of the ten best values in the world

Buckie up—t{ogether we can save lives.

We simply call

out of cars scld in the US. jincluding the
Honda Accord LXi. Maxda 626. and Nissan
Maxima SE) And as Motor Trend simply pa
it: “We should ali standup and applaud.™
Peaple, lixe Road & Track, are rmpressed
by its available V-6 power {clong with its new
3:8L emngie) and its sophris:icated 4-wheel
inCependent suspension. S many people, in
fac:, that Taurus cow outsells every single car

!
1
!
i




it Ford Taurus.

- - the competition makes.* Proof that its cele-
brated design has impressed more than just
automnctive editors.

- And with Ford’s continising dedication to
design leadership. we fully >xpect the success
of the Taurus sedan and wa2on to ge on and
on. And so, we imagine, will the experts’
praise. -

‘Far more information on Ford's award-

-

winning Taurus, catl 1-800-622-4511, 9am
9pmEST

$Based n '87 model vear manufactiiers’ reported retai delsvesies

Ford Taurus.

Have vou driven a Ford.. .lately‘!@ @




Audio is a different world,
merely derived from the
live one. So we must make
our own rules about what
works and what doesn’t.

tainment. The same goes for us. We
cannot be literal in our audio and video
reproductions. We have to do every-
thing with a grain of anti-salt; we take
the real world and make our own world
out of it.

What about our standard inherited
perceptions in this new world of ad-

dled time and multiple spaces? No
problem. We adapt with astonishing
ease. We are versatile. We revel in
unheard-of sensory contradictions and
put them aside without a thought. Just
as our present species, homo sapiens
sapiens, is physically adaptable to all
sorts of climes and diets (where Nean-

Part one:

Monster speaker cables.

‘lechnology

you can

It’s likely you've heard Monster speaker cable
technology recently.
On the latest albums by the Thom Rotella Band,

Hiroshima, and Diane Schuur & The Count Basie Orchestra

The powerful musical score of Empire of the Sun. Or the
acclaimed classical recordings of the Telarc Digital label

Audio industry professionals rely on Monster speaker

cable for the most accurate reproduction possible of the
audio signal.

It's their choice.

Now, Monster technology can do the same for vour
favorite records, tapes, and CDs in your sound system
at home.

Consider Powerline®2 and 3. A Magnetic Flux Tube

hear. .

design and advanced windings prevent frequency-dependent
current lag common to ordinary cable. And faithfully maintain
the phase integrity of the signal.

Discover new Powerline 2 Plus. Its improved construc-
tion, including a special Bass Control Conductor and dual-
gauge wire networks, delivers sonic performance rivaling the
very best of the high-end cables.

Experience the MeSeries " M1, The most accurate
speaker cable ever built, M1 encompasses all the audio
technology Monster has developed over the vears. Separate
multiple-gauge wire networks for greater accuracy, depth, and
power. Sophisticated windings for a dramatic reduction of
signal smearing. or distortion. And MicroFiber ' dielectric to
lessen the intertransient noise that generates audible harsh
ness and signal loss.

With M. the delicate interrelationships of frequency
and time are preserved. And music is reproduced with a trans-
parency and musicality that must be heard to be believed

® Of course, these technical descriptions don't mean much if

& the sound isn't right, for vou. So we invite you to compare

8 different cables in listening tests
2 of your own.
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»n We ask just one thing of you.
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f It's vour choice.
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derthal apparently could not get free of
the Ice Age). so we learn very fast to
take in the new contradictions between
our senses’ messages. This learning
instinct, in fact, moves much faster
than the stilted logic our educated
minds come up with to explain it. The
concert-hall analogy keeps coming
back to plague us in audio, for in-
stance, even though large segments of
listeners have never set foot in a con-
cert hall and have not the faintest idea
of how it really sounds. In our time, the
two worlds | speak of are equal, or as
some audio buffs find (to their dismay)
on going to a live concert, even more
than equal. That is, they much prefer
the recorded version. The two experi-
ences are utterly, shockingly different
on first comparison. And these differ-
ences include that vital factor: Your
awareness of where you really are, at
home or in the hall itself, and all your
senses there with you.

By no coincidence at all, we are see-
ing everywhere among scientists today
an intense study of the bodily channels
of perception and integration, how the
eyes and ears, the processing centers
and subcenters, treat and combine in-
formation. Step by step, we are getting
right down to the quantum level, look-
ing at the individual firing nerve cells—
which use an on/off binary (or digital)
code. That is getting awfully close to
our own audio circuitry.

These studies, of course, are
sparked by new technologies for ob-
servation and measurement. But the
force behind them is the force behind
us—a tremendous need to know ex-
actly how our internal information-pro-
cessing system works, so that we can
understand and even predict human
reactions to all sorts of new stimuli, as
well as the old. Weightlessness, for in-
stance. TV in 3-D? Audio in four digital
channels? Beethoven under water?

Scientists work with objective experi-
ment, laying out their conclusions for
still further experiment. Audio and vid-
eo engineers do the same but with
further goals (not excluding profit}—
new entertainments devised for our
use, as new and untried kinds of repro-
ducing equipment test our quick-
adapting senses once again. To me,
these engineers belong in the artistic
category. Don't you agree? | hope

they appreciate the compliment. 4
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Pioneers Revolutionary Audio/Video Receiver

This is all you need to tarn your existing electronic
equipment into a supenior A/'V system. Because this
revolutionary inventior not only makes all of your
audio and video components work better. It makes
them work better...togzther.

For example, you' I see a better picture, due to
a ane-of-a-kind split-screen video erhancer tha:
actually sharpens and “ocuses every video image.
You'll hear a betzer sound t00, due to three surround
sound listening environments. And please, don't be

confused by what others may promise, because this
machine delivers Dobby Surround® Sound, the finest
in the world.

Yet even with ali these dramatic improvements.
your individual compoenents nave never easier
to operate. _he reason: Pioneer’s ultra-sophasticated
59-tunction system remote control.

Fioneer’s Revolunonary Audio/Video Receiver.
It makes all the components you already own, all
together bezter.

) PIONEER

CATCH THE SPIRIT OF A TRUE PIONEER.

©1985 Pioneer Electromics (USA}Inc., Long Beach, CA *Pioneer’s VSX 5000 remote controls ali Prorer SR™ comporents. ®Ddby is a trudemark of Tioby Labs, Inc.
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SDA SRS SDA SRS 2
$1495.00 ea. $999.95 ea.

Matthew Polk’s ultimate Dream Speakers, the Signature Reference Systems.




Stereo Review Picks
Polk’s SDA SRS for
Their Ultimate Dream System!

“Literally a new dimension in sound”

I f you're looking for the ultimate londspeaker, follow the
advice of Michael Smolen, executive editor of Stereo Review
who selected Polk Audio’s 2 time Grand Prix Winner, SDA-SRS
for his own personal “ultimate dream system” in the March,
1988 issue.

The joy of owning the ultimate.

Listening to any Polk True Stereo SDA is a remarkable experience.
Listening to either of the Signature Edition SDAs is an awesome
revelation. Their extraordinarily lifelike three-demensional imaging
surrounds the listener in 360 degree panorama of sonic splendor.
The awe inspiring bass performance and dynamic range will astound
you. Their high definition clarity allows you to hear every detail of
the original musical performance; while their exceptionally smooth,
natural, low distortion reproduction encourages you to totally
indulge and immerse yourself in your favorite recordings for hours
on end.

Julian Hirsch of Stereo Review summed it up well in his rave
review of the SDA-SRS: “The composite frequency response was
exceptional...The SDA system works...The effect can be quite spec-
tacular...We heard the sound to our sides, a full 90 degrees away
from the speakers...As good as the SDA feature is, we were even
more impressed by the overall quality of the Polk SDA-SRS. .. The
sound is superbly balanced and totally effortless. .. Exceptional low
bass. We have never measured a low bass distortion level as low as
that of the SDA-SRS... It is quite an experience! Furthermore it is not
necessary (o play the music loud to enjoy the tactile qualities of deep
bass...Exceptional performance no matter how you look atit.”

The awe-inspiring sonic performance of the SDA-SRS2 is remark-
ably similar to that of the SRS, Words alone can not express the
experience of listening to these ultimate loudspeaker systems. You
simply must hear them for yourself!

Superb sounding Polk speakers start
under $100.00 ea.

No matter what your budget is. there is a superb sounding Polk
speaker perfect for you. Polk's incredible sounding/affordably priced
Monitor Series loudspeakers start under $100 ea. The breathtaking
sonic benefits of Polks revolutionary True Stereo SDA technology
are available in all Polk’s SDA loudspeakers which begin as low as
$395. each.

Stereo Review Magazine

“Simply must be heard to be
appreciated!”

The experts agree: Polk speakers sound better! Hear them
for yourself, Use the reader service card for more information
and visit your nearest Polk dealer today. Your ears will thank.
you.

Stereo Review Magazine

There are 5 revolutionary Polk SDA loudspeakers, starting under
$395. ea. The experts agree, nothing else compares!

E The Speaker Specialists ®
5601 Metro Drive Baltimore, Md. 21215

Where to buy Polk Speakers? For your nearest dealer, see page 32.
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LEONARD FELDMAN

“DATs DE BREAKS”

he CBS Records Copy-Code
system which would prevent
consumers from properly using

Digital Audio Tape (DAT) recorders
has now been buried, once and for all
The scheme would have required all
DAT recorders to incorporate a circuit
that would detect a deliberately intro-
duced "notch™ within the audible spec-
trum of prerecorded software such as
Compact Discs and other DAT tapes
Potentially the notch and Copy-Code |
system could have been applied to
LPs and even to radio and television |
broadcasts. This basic plan was sub- |
mitted to Congress as legislation, and |
fortunately Congress had the good |
sense to ask the National Bureau of
Standards (NBS) three very basic
questions about the system

1. Does the CBS Copy-Code sys-
tem actually work as it is said to by its
inventors?

2. Does the notch audibly alter or[
degrade the recorded music to which
it is applied?

3. Could the system be defeated by
consumers, and if so, how easily? |

In a “Forum” column in the August
1987 issue of Audio, | explained in
detail the CBS Copy-Code system and
insisted that introduction of such a
brute-force technology would repre- |
sent a major step backwards in the
quest for better sound reproduction. | |

also noted that the right of consumers
to copy music on tape for their own
enjoyment (so long as the tapes are
not sold) had been established time
and time again by Congress. | and
others also maintained that even if the
introduction of the notch were not audi-
ble, the decoder chip in the DAT re-
corder would likely make mistakes
from time to time, inhibiting the record- |
ing of unencoded or unnotched materi-
al and even failing to inhibit recording
of some material that was encoded. In
my testimony before several Congres-
sional committees concerned with this
issue, | stressed that point as well as
the fact that inserting a notch into high
fidelity musical recordings was equiva-
lent to removing a couple of keys from
a piano keyboard and then asking Vla-
dimir Horowitz to use that instrument in
his next concert

In the course of testifying on this
issue, | used a notch filter in order to |
demonstrate its effect on various sig-
nals, including musical selections. Pro-
ponents of the Copy-Code system in-
sisted that my notch demonstration
was flawed because | didn't know the
exact nature of their notch. Yet, when I |
and others begged them to reveal the
exact parameters of their notch, they
refused. Even when both sides agreed
to submit the system for evaluation by
the National Bureau of Standards, CBS |

Records filed a lengthy lega! brief in-
sisting that the exact parameters of
their system remain secret until the
NBS tests were completed. Well, now |
the tests have been completed, and |
before going over the results, which
are contained in a well-documented
76-page report followed by nine sup-
porting appendices, I'd just like to re-
mind readers (and the folks who ac-
cused me of demonstrating the
wrong"' notch) of the parameters of
my demo notch filter. The filter that |
used had its center frequency at 3,840
Hz, and the width of the filter (for the
—3 dB points), when measured by an
independent lab other than my own
turned out to be 220 Hz wide (not 250
Hz, as | had stated). My filter had an
attenuation of about —60 dB at the
center frequency.

Here's how the National Bureau of
Standards described the CBS Copy-
Code notch filter

The encoding notch filter removes
energy at frequencies in the vicinity

of 3,840 Hz The level reduction

near the center frequency of 3,840

Hz is more than 80 dB At fre-

quencies away from the center fre-

quency, the reduction is less, be- |
coming 3 dB at about 110 Hz above

and below the center frequency

| guess | wasn't so far off in my
calculation of the filter after all! Turning
to my earlier contention that the system

| might misfire, either by preventing re- |

cording of unencoded material or by
aliowing encoded material to be re-
corded, NBS referred to these as
‘false positives” and “false negatives
respectively. Here's how they summa-
rized this point
For about half of the recorded
tracks studied, the system exhibited
false negatives; i.e., notched materi
al was nonetheless recorded. In ad
dition, the system also exhibited
false positive behavior; i.e., the sys-
tem failed to record unnotched mate-
rial. NBS studied 502 tracks on 54 I
Compact Discs and found false posi-
tives for 16 tracks on 10 discs ‘
An amusing sidelight of this finding
is the fact that the DAT recorder |
l
|

equipped with the CBS decoder re-
fused to record a CD version of Men-
delssohn’s “Wedding March.” It seems
that this selection has what Dr. Lyons
of the National Bureau of Standards I
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In government tests, the
Copy-Code system recorded
some notched material and
failed to record material
that had not been notched.

RELATIVE LEVEL a8
%0 -89 -7 -0 30 <40 0 20 W QO
- e e e - —

FAEQUENCY tkHz}

Matched spectrographs
showing 79-S segment
of Barbra Streisand's
Broadway Album. Black
band in lower display
indicates presence

of anti-copy notch.

referred to as a “natural notch™ at the
critical 3,840-Hz frequency. That
notch, combined with the recorded
material above and below the critical
frequency (this is the second criterion
used by the decoder to inhibit record-
ing). caused the recorder to shut
down, even though the music had not
been processed with the CBS “spoiler”
notch. Can you just imagine what some
unsuspecting amateur recordist might
have felt like if, in trying to record a
relative’'s wedding ceremony, he sug-
denly discovered that his DAT record-
er had shut down because it thought
the "Wedding March" was copy-prc-
tected music? So much for reliability of
the Copy-Code system.

The NBS's answer to the first ques-
tion posed by the Congressional com-
mittee was summarized as follows:
“NBS Conclusion: The system does
not achieve its stated purpose.”

By far the most important consider-
ation, from any serious music-lover’s
point of view, is the question of the
audibility of the notch and its alteration
of musical integrity. It goes almost
without saying that removal of a band
of audible frequencies from any music
will alter the electrical character of the
signal, i.e., its waveform shape. The
four-color cover of the NBS report
makes that abundantly clear. One of
the two color photos presents a spec-
trum analysis of the first moments of

Barbra Streisand's The Broadway Al-
bum with no encoding, while the sec-
ond photo shows a spectrum analysis
of the same music passed through the
notch encoder. A pronounced black
band, indicating the absence of musi-
cal content near the notch frequency,
clearly shows the presence of the
copy-prevention notch. The question
that's more significant, however, is
whether the presence of such a notch
can be discerned by listeners.

David Stebbings, Director of Re-
cording Research, CBS Records Tech-
nology Center, testifying before the
Senate Judiciary Subcommittee on
Patents, Copyrights and Trademarks
and the House Judiciary Subcommit-
tee on Courts, Civil Liberties and the
Administration of Justice, on April 2,
1987, said: "The change caused by
the encoding process is inaudible and
does not affect the quality of the music.
Listeners cannot distinguish an en-
coded recording from an unencoded
recording.”

The National Bureau of Standards, in
its report, stated:

“The results of carefully conducted
scientific listening tests show that, al-
though the effects of the encoder are
fairly subtle for some musical selec-
tions, there are some selections for
which the subjects detected differ-
ences between notched and un-
notched material.”
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multi-channel systems simple.
Denon receivers all have DIN-E
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CBS claimed the notch’s
effects were inaudible, but
in light of this study, their
listeners must have been
tone-deaf.

In the National Bureau of Standards'
parallel listening tests, subjects were
asked to pick out which of two
recordings had been encoded with
the Copy-Code notch, by reference to
a third, unencoded recording. The
average percentage of correct

identifications was 62.3%

Of course, this comes as no surprise
to those of us who participated in earli-
er tests of this kind at various AES
meetings and other conferences. | can
recall testifying before a California
state legislative committee that had
been considering banning DAT impor-
tation into that state last year. On that
occasion, Mr. Stebbings played parts
of that very Streisand album, the spec-
trum analysis of which now graces the
NBS report cover. He played other se-
lections as well, all of which were in-
tended to show that there is no audible
difference between the notched and
unnotched versions. One of the young
legislators on the panel smiled proudly
as she indicated that she could tell
which version was encoded and which
wasn't, three out of three times!

In the same April 2, 1987 testimony,
Mr. Stebbings went on to maintain that
“even professional listeners, record
producers, and studio engineers have
not been able to reliably detect which
CD was encoded and which was not.”
In light of the NBS study, Stebbings
must surely have tested some pretty
tone-deaf engineers. Here's how NBS

—

described the results of their double-
blind tests:

In a second series. 15 experi-
enced listeners worked with 10 se-
lections presented on parallel tape
tracks such that the subject could
switch back and forth from notched
to unnotched material. For 2 out of 10
selections, the encoded version was
correctly identified 12 out of 15
times, these results are statistically
significant
| would add that for all of the selec-

tions used, the average percentage of
correct identification by these listeners
was 62.3%—far greater than the 50%
accuracy one would expect if selec-
tions were made strictly by guess.
Congress also asked the NBS to see
if the Copy-Code system could be de-
feated. if it could, then even if legisla-
tion mandating its inclusion in DAT re-
corders sola in the U.S. were passed,
it is likely that there would almost im-
mediately be little “black boxes" that
you could buy to defeat the system. In
response to this question, NBS engi-
neers designed and constructed sev-
eral electronic circuits for implement-
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THE DELICATE BALANCE
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The RIAA admits to losing
the Copy-Code battle but
will not admit defeat in the
home-taping war.

The NBS listening room used sound-
absorbing materials on the wall
behind the speakers, on the side
walls, and on the ceiling, sound-
diffusing panels were used on the
fourth wall (not shown). Only two
subjects were allowed to listen

ata time.

ing five different methods to circum-
vent or defeat the copy-prevention sys-
tem by the use of external signal
conditioning. A/l five methods suc-
ceeded in bypassing the copy preven- |
tion system. The circuits, according to |
NBS, are simple and easy to construct; |
their cost would be on the order of
$100

Now can we please have DAT in the
United States? With such a definitive
| “thumbs down" given to the Copy-
| Code system and no chance of its be-
ing made into law by Congress, you'd
think that the companies who have
been selling DAT recorders to con-
sumers in Japan and in some Europe-
an countries would be loading up the
planes and ships and heading them
out to the U.S. | wish that were so. The
same day that the NBS issued its re- |
port, the Record Industry Association |
of America (RIAA), the leader in the
fight against consumer DAT recorders, |
held a press conference in which they |
admitted losing this battle, but they'

would not admit losing the war. They
said that they are willing to “negotiate
with hardware manufacturers, provid-
ing that those manufacturers come up
[wnh a system to stop home taping.

Failing that, they claim they will seek
other forms of legislative “protection
That could mean seeking a tax on tape
or on DAT players themselves—a tac-
tic they tried some years ago with ordi-
nary audio cassette tape and cassette
recorders. Failing that, the RIAA threat-
ened to sue the first major company
that imports DAT recorders into this
country. Legally, | don't think they
would have a leg to stand on in such a
suit, but unfortunately, many of the
Japanese firms who make DAT record-
ers cringe whenever litigation is threat-
ened, regardless of the merits of the
case (or lack thereof).

So, until this whole tempest in a tea-
pot is finally and ultimately resolved, if
you want a DAT recorder, you'd better
do what | did. Hop on the first plane to
Japan and pick one up at the fabulous
Akihabara electronic district in Tokyo
Customs won't stop you when you
bring it back, | promise. After all, it's
never been illegal to import DAT re-
corders into the U.S., and they are just
as legal now as they've always been. |
just wish our friends in Japan would
stop holding back this wonderful tech-
nology from their favorite customers,
U.S. consumers! A

|
|
|
i
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JOHN R. BISHOP

we played The Beatles on our home systems back then (actually, it was

‘ ‘ I t was 20 years ago today" when Sgt. Pepper first came our way. When

21 years ago). the sound was good and we enjoyed the music Our
Marantz amps and Altec speakers did a pretty fine job in our living rooms. In
1967, however, our car stereo systems didn't do quite as we.l. Typically, such a
system would consist of a 4-track cartridge tape player with 2 or 3 watts of power
per channel driving a parr of full-range 5-inch loudspeakers That was it. It did

indeed take “a little help from our
friends” before we could convince our-
selves that a noisy, distortec system
with a bandwidth of 100 Hz fo 8 kHz
could actually produce enjoyable mu-
sic. But we did convince ourselves.
Perhaps it was mass hystena, perhaps
it was the low expectations fostered by
the then-standard mobile music medi-
um, AM radio. Whatever the reason, a
love affair began, as cartrniage tape
gave us the first practical means for
taking our own music on the road with
us. It was this alternative to Wolfman
Jack that kicked off the early days of
car stereo, with names like Muntz, Lear

John R Bishop began his car stereo
career in the early 1970s as service and
installation manager for a Southern
Califorria retaer In 1978 Fe joined the
AudioMobile Division of Advent Corp
where he served as Technical Director
and then as Vice President Sales and
Marketing Later, while Vice President of
the aldls! Automotive Division, Bishop
introduced six-channel amplifier

technalogy, the OFA power-supply design,

and universal source-interface circuilry to
the industry He is a member of the Audio
Engineening Society, the Society of
Automotive Engineers, and the American
Radio Relay League

Hlustration® Varlerne Pizzo
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An early Lear Jet 8-track player, the
Model A-20 was designed 1o fit under
the dash (note brackets), and sold for
$29.88.

Craig’s Model 3125 supplemented a
car’s in-dash AM radio with stereo FM
and 8-track tape in a console that locked
to a plate on the transmission hump.

This compact booster amp, by Boman
Astrosonix, promised to increase a car
system’s power {o ‘40 watts peak
power,” which probably translated to
5 or 10 continuous watts per channel
at'reasonable distortion levels.
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Jet, Automatic Radio, Boman, Craig,
and Pioneer. It wasn't hi-fi, but the
wheels were set in motion.

At this stage, all three elements of
the car sound system were substantial-
ly inferior to their home counterparts.
The first element, the source, was cer-
tainly inferior. The sound of a 4-track
cartridge could not compare to that of
an LP or an open-reel tape. The sec-
ond element, power amplification, also
was well behind home technology.
With only 2 or 3 watts per channel in
the car, performance suffered both in
quantity and in quality. The third ele-
ment. the loudspeaker, perhaps had
the farthest to go. with the greatest
obstacles before it

Since then. evolutionary and even
revolutionary improvements have tak-
en place in all three car hi-fi equipment
categories, and home-level perfor-
mance has been achieved in today's
best car stereo systems. Though the
technological advances in sources,
amplifiers, and loudspeakers are inter-
linked, a focus on amplification reveals
some of the most interesting aspects of
car stereo’s transformation since the
days when "Sgt. Pepper taught us how
to play.

The Early Days

By the early to mid 1970s. it was
recognized that car stereo was “sing-
ing out of tune” with the standards of
home hi-fi. Some improvements were
in the wind. however, starting with the
introduction of coaxial and triaxial
loudspeakers by Jensen and others.
Pseudo multi-way loudspeakers (ust-
ally with no crossover) extended
speaker bandwidth. Eight-track tape
improved source performance and
playing time, and cassette began to
emerge.

Amplifier technology was “boosted. "
literally, by the introduction of outboard
booster amplifiers by Pioneer, Craig,
and others. These amplifiers could be
connected directly to the source unit's
3-watt amplifiers, increasing power to
10 or 20 watts per channel.

Two methods were used to gain
higher power in these early outboard
amplifiers. The first was to combine
two smaller amplifiers into a single
bridge-mode amp, with the two ampilifi-
ers driving the speaker's positive anc
negative terminals in opposite phase.
The signal voltage swing across the
speaker was doubled to yield a theo-
retical fourfold increase in power. The
2- to 5-watt amplifiers were paired up
to develop 8 to 20 watts into typical car
stereo loudspeakers.

The second approach involved the
amplifier's power supply. The rms sine-
wave voltage used to calculate the
power output is the amplifier's peak-to-
peak voltage swing divided by 2.828.
The 12-V battery limits the amplifier's
swing to 12 V and the rms voltage to a
littte over 4 V., giving 4 watts into 4
ohms (Power = E?+R, and 4°V=+4
ohms = 4 watts).

A way to increase power is to create
a higher power-supply voltage. The
car's 12-V d.c. is converted to an a.c.
voltage by an oscillator that turns high-
current switching transistors on and
off. The ensuing train of d.c. pulses
acts like an a.c. voltage, which can be
increased using a transformer. The
a.c. pulses are smoothed back into
continuous d.c. voltage by rectification
and filtering, just as in a home amplifi-
er's power supply. As a result, higher
power-supply voltages can be ob-
tained, and so can higher audio power
outputs.

The early Pioneer units developed
12 or 20 watts per channel using this
technique. Their switching frequency
was around 400 Hz (400 pulses per
second). Mechanical noise generated
by transformer and/or capacitor plate
vibrations was a serious side effect; it
manifested itself as a strong 400-Hz
whine emanating from the amplifier
chassis. Perhaps this is what led to the
now-common practice of mounting
amplifiers in the trunk.

Also emerging in the early/mid '70s
were IC power amplifiers. Their small
size allowed easier packaging within a
radio/tape-player chassis. Using two
ICs per channel was a convenient way
to achieve 10 to 15 watts output in a
small space. Combination equalizer/
amplifiers (such as the Clarion 100-
EQB) were among the beneficianes of
this new technology

But it still wasn't hi-f—not by any
accepted criteria for living-room
sound. that is. Fortunately, by the late
1970s, reasonable hi-fi alternatives
were becoming available. It was clear
that the cassette was taking over
Dolby noise reduction and home re-
cording had significantly improved
software quality. Strides had also been
made in car loudspeaker design, most
notably the introduction of home-com-
ponent-quality systems and driver
units. These systems had long-excur-
sion, low-distortion woofers and 1-inch
dome tweeters with good response
and dispersion; there were also the
minispeakers, with 4-inch woofers and
1-inch tweeters. Speakers like these
from a/d/s/ and Braun, as well as driv-
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ers adapted direct-
ly from home hi-fi
loudspeakers, had
deeper bass and
longer excursion—
maxing them better
but less efficient,
as more power was
required to drive
them to reasonable
listening levels.

The real break-
through came from
the high-efficiency
digital-switching
power supply. The
first car product to
employ this technol-
ogy was the a/d/s/
Model 2001 power
amplifier, which at-
tained a wide-band
power level of 50
watts per channel.
A number of other
innovative compa-
nies also started
the manufacture of
hi-fi car amplifiers
around this time;
AudioMobile, Lin-
ear Power, and
Fosgate were some
of the more suc-
cessful ones.

In the late '70s, there was no such
thing as a component tuner/cassette
car unit with preamp-level outputs. All
in-dash source units contained built-in
amplifiers, mostly the low-fi IC types.
Control preamplifiers (which also con-
tained volume, balance, and tone con-
trols) were therefore developed to in-
terface such source units to car ampli-
fiers' preamp-level inputs. The input
signal for these preamplifiers was ob-
tained by “tapping” the source unit's
signal ahead of its built-in low-fi ampli-
fiers. The outboard amplifier was a
component amplifier, not just a booster
in series with the noise or distortion
problems ahead of it.

With these developments, 1t was be-
coming possible to build a real hi-fi
system in the car. It took some pretty
advanced installation skill, and it was
fairly costly. But if "Lucy in the Sky"”
had enough diamonds, she could also
afford the $700 to $1,000 required for a
simple but truly hi-fi car stereo setup
(regular systems of the day ranged
from $200 to $400, for the good stuff).

One of the major differences be-
tween the hi-fi car system and the
more typical car stereo was the power
amplifier. As high power output be-
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By the mid-"70s, there

were several attempts

to improve car sound,
including booster amps
and multi-way speakers.

came synonymous with qualty. a pow-
er race ensued, wherein specs were
greatly abused. Often, amplifiers
whose wide-band power was In reality
15 watts per channel were rated at 50.
70. or even 170 watts per channel—in
“car stereo watts.” With the threat of
FTC intervention, an ad hoc committee
of manufacturers and industry experts
began to establish standards. Most
makers went along with the rules. and
“car stereo watts” or "peak envelope
pre-Chernobyl wattage™ power ratings
became the low-end exceptions.

The 1980s

With the approach of the 1980s.
there was a real explosion of techno-
logical improvements. For the first
time. hi-fi products were being de-
signed specifically for the automotive

environment, and
more was being
learned about car
acoustics.

One such area
was the problem of
ambient noise lev-
els. which can range
from 67 1o 80 dBA In
acar. depending on
both the particular
automobile as well as
the road conditions.
The noise spec-

trum proved to

be bass inten-
sive, with levels
of 100 dB common
In the octave band
centered on 30 Hz.
It was clear that if
the wide-band per-
formance of home
hi-fi was to be ap-
proached in the car,
then high bass out-
put would be nec-
essary to compen-
sate for the masking
effects of this noise.
Lots of bass re-
quires large loud-
speakers. However,
they cannot be
mounted In those
car locations that are suitable for
optimum mid/treble clarity and for
proper steredc imaging.

The answer was the satellite/sub-
woofer system. using low-level elec-
troniz crossovers to drive a separate
amplhifier for each speaker. A number
of ccmpanies adopted this biamplifica-
tion technology. and by the late 1970s.
a‘d.s/ and AudioMobile both had cross-
over networks designed for such multi-
amplifier satellite subwaoofer systems.

The ultimate in system architecture
consisted of four corner satellites oper-
ating above 100 Hz: A front parr
mounted N dash tops or doors. and a
rear pair mounted in the doors or rear
deck The ultimate system also had
one or more subwoofers, operating be-
low 100 Hz. mounted in the rear deck
and vented into the trunk. These sys-
tems had three stereo amplifiers—
mora. if any were operated in bridged
mode. There was a sudden increase In
the attention given to amplifiers as sys-
tem installers and designers began ex-
permenting with new applications
Amplifiers of 20 50. and even 100
wat's per channel became available
Some were bridgeable. allowing all of
their two-channel power to be deliv-
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Speakers with stiff whizzer cones (A)
extended speaker bandwidth somewhat,
but true coaxials (B), with tweeters and
crossovers, extended it still further.
These Jensen units date from the 1970s.

Most car minispeakers were the same as
hame madels, but with mounting
brackets added. The a/d/s/ 2002,
however, also had a built-in amplifier.

A Linear Power amplifier from 1976.
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ered into a single loudspeaker load.
Now the fun began!

Unfortunately, reliability was the
nemesis of many car amplifier makers
in the early '80s. A number of factors
contributed to these problems, and
they all related directly to power

Consider a 50-watt/channel stereo
amplifier with efficiency in the 50%
range. For each channel, 100 watts
must be put into the amplifier to get 50
watts out to the loudspeaker. That's
200 watts total, coming not from the
local utility company but from the
switching power supply in the amplifi-
er. At an efficiency of around 70%, the
power supply must convert 285 watts
before the amplifier can do what a 50-
watt/channel home ampilifier does. The
switching transistors must handle
nearly 300 watts of power and 30 am-
peres of current to accomplish this

Where transistors and transformers
were too small for the job, failure result-
ed; there were few reliable amps in the
50-watt/channel class, and almost
none in the 100-watt/channel category.
AudioMobile was perhaps the first to
build a successful 100-watt product,
using a power supply which had nearly
600 watts continuous output capacity
(Power supplies that large are still rare
today.) There were two keys to Audio-
Mobile's success: improved efficiency
at higher switching rates (25 to 35
kHz), and the use of large switching
devices capable of handling the peak
currents. The AudioMobile design
yielded efficiencies in the 80% region
using bipolar devices with 80-ampere
ratings.

Amplifier output transistors too small
for the job also were prone to failure.
Bipolar transistors have a power-ver-
sus-time safe operating area (SOA),
and if their limits are exceeded even
momentarily, failure will result. In the
unpredictable world of car stereo,
there's real risk involved.

Car stereo speakers typically have
impedances of 4 ohms. Add another
pair of speakers in parallel, and you
have a 2-ohm load, a common case in
car stereo. Most transistor amplifiers
double their power output when the
load impedance they feed is cut in
half—or at least they try to. The 50-
watt/channel amplifier trying to muster
100 watts per channel under these cir-
cumstances must do or die. Many did
the latter. The highly reactive loads of
multi-way loudspeaker systems and
their passive crossover networks also
created problems for output transis-
tors, which had to deliver their peak
voltages and peak currents to these

tough loads simultaneously. When the
SOA was exceeded, “poof.” you were
“fixing a hole where the rain gets in."
Now imagine the 100-watt/channel am-
plifier, which required a power supply
of 600 to 700 watts to develop its two
channels’ 200 watts of output. The 400
watts of power supply and amplifier
dissipation that didn't become music
became heat. That being the case, it's
a miracle that component car amplifi-
ers have made it this far. But in fact,
the lessons learned by the early de-
signers are bearing fruit today

Today

That was then, this is now. Now we
have CD for the automobile—ultimate
source quality at home performance
levels. Car loudspeakers have also
matured and improved, with some sys-
tems using the same components and
technology as the industry’s finer home
loudspeakers. We have car amplifiers
of every size and description. We also
have the car manufacturers installing
better and better source units as stan-
dard equipment—units with Dolby B
and C noise reduction, built-in equaliz-
ers, and CD options.

Today's amplifiers are more reliable
and offer more performance than ever
In the power-supply area, several dif-
ferent improvements have been incor-
porated. Larger, faster switching de-
vices with higher saturation currents
are now available. FETs with higher
power ratings are widely available. As
switchers, FETs have advantages over
bipolar transistors. They're typically
faster, they require less drive current to
fully saturate, and their drain current
has a negative temperature coefficient.
This means that if one device begins to
hog more current than the others, it
heats up and its drain current de-
creases, thereby cooling it back down.
You can stack 'em high and let 'em fly. As
a not uncommon example, in an a/d/s/
amplifier rated at 200 watts per chan-
nel in two-channel mode, 14 FET
switchers are paralleled for a capacity
of close to 100 amperes, with a power
supply of nearly 800 watts (!) continu-
ous output.

Many designers have opted to solve
the power-supply capacity problem by
dividing the work load among multiple,
smaller power supplies. A stereo am-
plifier rated at 100 watts per channel
can use two small supplies, each
about the size of a single supply for a
50-watt/channel unit. Each 100-watt
channel gets its own supply. This ap-
proach is sometimes called ‘“dual
mono” and offers the advantages of
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smaller peak cur-
rent switching and
more reasonable
requirements for
transformers.

Amplifier tech-
nology 1s also con-
stantly improving.
Special circuitry
which monitors volt-
age and current in
the output devices
can protect against
exceeding SOA
limits. Larger de-
vices are also be-
ing used to In-
crease the SOA
and thus eliminate
the need for amplt
fier protection cir-
cuits, which can
cause poor sound
Thermal detection
is being employed
to control the bias
in bipolar ampli-
fier designs, thus
preventing thermal
runaway

Delay turn-on cir-
cuits are also com:-
monplace for the
big amplifiers. The
power supply or
amplifier (or both) is held off by the
delay circuit until 2 or 3 S after the
source unit is turned on. In this way
output transients from the source are
allowed to completely die away

Tomorrow

So what lies ahead for car stereo?
For one thing, FET technology is find
ing its way into amplifier design for the
car. FETs require no thermal protection
or SOA protection, since they do not
suffer from secondary breakdown or
thermal runaway. Output designs
which incorporate FET technology can
be safe into lower impedance loads.
again because they essentially act as
their own current limiters. Simpler cir-
cuitry and self-protection are the ad-
vantages; current limiting and suscep-
tibility to overload distortion are the
main disadvantages.

Bipolar designs are still the most
prevalent among high-quality car am-
plifiers. The most sophisticated employ
full complementary-symmetry circuits
with Class-AB biasing. Distortion and
noise factors are comparable to what
is found in better home units, with
some designs achieving less than
0.1% THD + N in the car
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By the '80s, car amp
makers were producing
truly powverful designs,

while speakers could

easily rival home types.

Class-A designs have recently ap-
peared, providing something to talk
about. If nothing else. Class-A biasing
1s designed to eliminate crossover dis-
tortion by biasing the output devices to
operate in the middle of their linear
region so that the entire swing of the
musical signal can be handled without
turning the devices off. This does elimi-
nate crossover distortion, but at a great
cost in efficiency. Imagine needing a
600-watt power supply for a 50-watt/
channel amplifier! The necessary large
power supplies limit these designs to
somewhat lower current, lower power
units, they're good trunk heaters,
though. The more typical, fully comple-
mentary Class-AB designs have es-
sentially eliminated crossover distor-
tion even at the milliwatt level, with effi-
ciencies more in keeping with the

needs of an auto-
motive electrical
system.

Compact Disc
and other digital
program material
have placed new
demands on car hi-
fi amplifiers in sev-
eral critical areas of
performance. The
first one is dynamic
headroom, which
returns us again
to the power sup-
ply. The most so-
phisticated power-
supply design of
the early 1980s
was the pulse-
width - modulated
(PWM), fully regu-
lated type. The ad-
vantage of this
PWM design was
its ability to main-
tain the constant
power-supply volt-
age, regardless of
variations in the
load current or In-
put voltage caused
by the car's electri-
cal system

The car battery's
actual terminal voltage can range from
12 to 16 V. In nonregulated power-
supply designs, the power output is
directly affected by these input-voltage
swings. Car amplifiers are rated at the
standard voltage of 14.4V d.c. At12V,
PWM-type amplifiers will still deliver
rated power, where unregulated amps
will deliver less. At 16 V. the PWM
design will still be at rated power, while
the unregulated design will deliver
much more

The dynamic-headroom require-
ments of digitally recorded materal
terd to favor nonregulated or multi-rail
designs. Some amplifier designers
have incorporated higher-voltage sup-
plies, specifically to address short-du-
ration transients mimicked by the 20-
mS, 1-kHz burst of the IHF dynamic-
headroom measurement. Rail-switch-
ing designs like these can yield
dynamic headroom specs of 3to 6 dB
A 50-watt amplifier can reproduce a
20-mS burst at 100 watts, or it can
even do so at 200 watts if its headroom
factor is 6 dB

A new design employed by a/d/s
dubbed the “oversize floating rall
uses both an extremely high rail volt-
age and a high current capacity. The
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The switching power supply of
the a/d/s/ 2001.

A 750-watt FET switching power supply
from a modern a/d/s/ amplifier.

Using a switching frequency of 33 kHz,
it produces positive and negative 29-V
current (58 V rail-to-rail) from the car's
121016 V d.c.

b

One channel of a modern, multi-channel
power amplifier, with built-in bridging
circuits, an FET switching power supply,
and protection circuitry. In this a/d/s/
model, the protection circuits control
bias and drive to the voltage gain
stages, reducing signal input to the
power stages when safe operating-area
limits are approached.
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supplies are large and unregulated, al-
lowing continuous mid-band amplifier
power levels of 2 to 3 dB above rated
wide-band power. Under heavy load
conditions, the rail voltage is allowed to
drop, but rated power plus 8% to 10%
is achieved at the 14.4-V d.c. standard
input voltage. In this way, the crest
factors of digital material have more
headroom, and on a continuous basis
rather than for 20 mS only. In addition,
hard clipping is minimized and speci-
fied power levels are better maintained
under worst-case load and input volt-
age conditions.

The wide dynamic range of CDs pre-
sents other problems for amplifiers—
noise generation and noise immunity.
Low-noise op-amps have made the
design of input circuits (which are the
chief source of internal noise) much
easier. Noise figures on the order of 90
dBA relative to 1 watt output are avail-
able in some better designs today.
Noise immunity is a bigger problem,
since the car's electrical system is full
of noisy contaminants. High amplifier
input impedances and low output im-
pedances for signal source units and
processors have helped. Differential
input circuitry is also being used by
some designers to improve common-
mode rejection and noise immunity.

For car hi-fi systems of the next gen-
eration, work remains to be done in the
areas of systems, packaging. and
costs. Today, all the tools are available
to build mobile sound systems of any
type or size. During the past decade,
application experiments have exposed
several basic system architectures as
the clear performance leaders in terms
of musical quality and cost-effective-
ness. Systems of two, four, and six
channels are the architectures most of-
ten installed by custom dealers. The
two-channel system with two loud-
speakers is identical to the living-room
type. The four-channel system, with
speakers both front and rear, offers
improved ambience, dynamics, and
imaging with front-to-rear fading con-
trol. The ultimate is certainly the six-
channel system, with front and rear
satellites plus subwoofers to yield all
the bandwidth and dynamics of a
home hi-fi under real-world driving
conditions.

The goal of future car hi-fi must be to
move away from multiple-amplifier in-
stallations which may require many
days of work and eight or nine compo-
nents expertly installed and aligned.
We must move towards much simpler
installation, and the way to achieve this
is through multi-channel amplifier
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packaging. Many. companies already
offer four-channel amplifiers, which
simplify the popular four-speaker sys-
tem installations. The first six-channel
amplifiers were recently introduced by
a/’d/s/. and Denon offers a five-channel
model. Multi-channel amplifier packag-
ing greatly simplifies installation while
reducing costs and space require-
ments. Performance also I1s improved:
The six-channel system, with its single
massive power supply. is ready to re-
spond to any one channel's demands
with all that power. instantaneously
Since it would be rare to approach
clipping on all six channels simulta-
neously, especially in a biamplified
system. large excess power-supply
capacity is always on tap

With key system architectures made
simpler and more cost-effective, the
next step is compatibility with hi-fi
source units of every make and model.
even the units installed at the car fac-
tories in Europe. Japan. and Detron.
The days of tapping and modifying
sources must give way to better meth-
ods. Many companies are working to
create better compatibility between
car hi-fr amplification and speaker sys-
tems and the various source units
available

And what about “car wars.” the car
stereo “tractor pull” events which pit
kilowatt car stereos against each other
in a "death by decibels” extravagan-
za? "How much power do | need?”
certainly I1s a good, basic question, but
the answer need not be In kilowatts.
Very nice systems can be installed us-
ing less than 100 watts of home-quality
power. Sophisticated loudspeaker sys-
tems generally require 20 to 40 watts
per channel to achieve levels of 90 to
100 dB, sufficient for comfortable peak
output. A six-channel system as small
as 120 watts or as large as 720 watts
can be simply installed and can offer
great fidelity by home hi-fi standards
The goal is not to see how many ways
there are "to blow one's mind out in a
car,” but rather to create the same
musiIC in our rolling studio as we enjoy
in our living rooms

While it's true that there 1s much me-
diocrity out there. there is also much
qualty. The great sound systems are
easy to diff