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. the McIntosh has the best sound yet of any

1111 lnloc.b n,.

COMPACT DISC PLAYER . .
McIntosh has earned world renown for its
tec-inological contr butions for improved
sound. When you buy a McIntosh you buy not
only HIGH TECHNOLOGY that leads :o
superior sound reproduction, you buy
tec-inological integrity proven by tine. The
McIntosh Compact Disc Player is the newest
evidence of McIntosh technological ntegrity.
For more information on the McIntosh MCD 7000
Compact Disc Player -ind other industry leading
McIntosh products wr te:

McINTOSH LABORATORY INC.
P.O. Box 96 EAST SIDE STATION, A105
BIPIGHAMTOri, NY 13904-0096

Handcrafted with pride in the nited
4' by dfdicated, highly trained craftspe e.

Erler No 23 on Readcr Service Card
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Yamaha
is intmdu
an audio/video
control amp,

a rear-channel
stereo power amp,
avideo enhancer,

a multi -mode
surround sound

p,
and anaminteractive

audio/video system
remote controller

This is it

YAMAHA 7,77
.

ma,A,Aer. VCR,.

It's called the AVC-50.You can use it to
control just abou: everything is yc-x audio/vita)
system. It has a total of four vireo and six audio
inputs. And the included remote can be used bt(Xl-
trol other Yamaha interactive audio con-pone:11:s.
So you cart turn on your entire system., select audio
and video source, control vo_tune and playbati
tuner, turntable, :assette deck . even a CV player

The AVC-50 is also a fill -featuredin-
gra-_ed amplifier -with 45 watts of power per channel*
That's enough cower to use it as the primary s7tirce
of amplification in ycur system. Cr as a Fuvie-
ment to cur prose sourx amplificazion, you
can user_ to drive a pair of rear channel spea_ier-t'.
Either way, the WC -50 can decode the Dolby' Sur-
round signals. And when used with a rear speak -r
setup, ycull enjcy the full stzround sound effec-_ of
movies tiat are enccded with this spe:i it sound-
track fea:ure.

But man j stereo mcvies call hive sur-
round scund. Which is why the AVC:-50 has a
feature called the Yamaha Natural Surround mode.
Th:s unique cirrait creates the same thrilling effec..
by feeding the appropriate background and ambient
sounds tirough he rear speakers.

The AVC-5 ) can even simulate stereo and
surround sound from a mono source. And since
most network and cable TV programs as well
many movies on cassette are mono, you shout; get
a lot of use out,f this featur.--_.

Ycu shculd also apore:iate the video enhance-
ment features b-iilt _nto the .T.JC-50. Three liar_
panel controls give you continuously variable

over picture detail, sharpness and video
Meaning you can tacit only err prove the quality of the
video sip-ial dur ng the redwing process. but
car. also improve the picture cuaitv chrir.g
plavback.

There is one thing the AVI2-5( can't co, how-
ever, and that jE usher you to your seat. But once
you are seated, wits one of these A your conur_and,
you may rever have to get up igair_. Or want t.).

YAMAHA®
'45 w:Ats R SAS a channeL 1 o:h -hannels dri -en
into t ohm, fr3n 20-20,) X Hz, atho more tear
0.05°5 Totz I Hamonic Di s'o-t.cn.

'Toni, is a racitark of Dc Ity LA9s, Inc.

Yarrzha Electronics C )rimation, USE.
P.O. Box 666(., Buena ?art, CA 90622



Compact disc clarity.
The ultimate expression.

The purest, most accurate digital audio possible in a compact
disc player Excellence that combines the finest features. Per-
formance features like 16 -bit processing with oversampling, sep-
arate digital and analog filtering systems, and Longlik" 3 -beam
laser tracking. Cmvenience features like wireless remote con-
trol. Just sit back and experience the incredible transparency and
dynamic range only flawless digital design can offer.

The D5000

e.*aow/raxeiexioreeib.J_
SHURE

ULTRA
NM IMP
MID is line product is distributed exclusively through Shur_ ULTRAULTRA Cmauptleakrs.inn

For be name and klcation of your nearest dealer. all 1312i 866-2Ki8.
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CD21

Special Introductory Offer From RCA

Pavarotti
PASSIONE

115441

154381

PEER GYM' SUITES

SIBELIUS, PELLEAS
et NELBANDE
'DUN rraaraors

HERBERT
VON KARAJAN

g Mister
WELCOME TO THE

REAL WORLD

143765

DVORAK
New World
Symphony

Chkago
Symphony
Owhmba

Solti
1-

COMPACT
DISC!
with Club membership
plus shipping 8 handling

Vivaldi
The Four
Seasons

The English Concert

Pinnock

115356

k ONCE UPON
A ROE

James Galway

Henry Mancini

C. El

In The Pink

Dire Straits
BROTHERS

Amis

114734

MOZART
Piano Concertos

Nos. 12 & 20
Rudolf Serkin

London
Symphony

Abhndo

115062

115169 144512 151758 144101

Ella Fitzgerald: The Johnny
Mercer Songbook  Too Marvel-
ous For Words. Skylark, Dream
etc Verve 163610

Brahma, 21 Hungarian Dances
Claudio Abbado conducts the
Vienna Philharmonic Orchestra
DG DIGITAL 115408

Alabama: Greatest Hits  She
And I Why Lady Why. Feels So
Right, Tennessee River, others
RCA 120247

Carmen (Highlights)  Film
soundtrack Migenes-Johnson,
Domingo Maazel conducts
Erato DIGITAL 154105

Phil Collins: No Jacket
Required  One More Night. Sus-
sucho Don't Lose My Number, etc
Atlantic 120771

Stars And Stripes Forever  The
Philip Jones Ensemble plays 15
Sousa greats London DIGITAL
115051

Mozart. Symphonies Nos. 40 &
41 (Jupiter)  James Levine with
the Chicago Symphony RCA
DIGITAL 104810

Tears For Fears: Songs From
The Big Chair  Everybody
Wants To Rule The World Shout
etc Mercury 143666

Bach, Organ Works  Daniel
Chorzempa plays the Toccata 8
Fugue in D Minor, others Philips
DIGITAL 115193

Daly! Hall & John Oates: Live
At The Apollo  Apollo Medley,
Everytime You Go Away. others
RCA 140625

Wagner, Orchestral Highlights
From The Ring  Vienna Philhar-
monic Orchestra Solti London
DIGITAL 115426

Kenny Rogers: The Heart Of
The Matter  Morning Desire.
Tonb Of The Unknown Love. title
cut etc RCA 153995

THE ULTIMATE IN SOUND AND SAVINGS!
Yes, any Compact Disc here is yours FREE-when you become
a member of the Compact Disc Club. You pay only shipping and
handling-then need buy just one more selection at regular
Club prices (usually $15.98) during the next year.

HOW THE CLUB OPERATES
As a member, you select from hundreds of exciting Compact
Discs described in the Club's exclusive bulletin mailed to you
13 times a year. Each issue highlights a Featured Selection in
your preferred musical division plus an impressive array of
alternate selections. If you'd like the Featured Selection,
you need not do a thing; it will be sent to you automatically.
If you'd prefer a different Compact Disc, or none at all, just
return the Notification Card enclosed with each issue of
CD Discovery by the date specified on the card. You will have
at least 10 days to decide, or you may return your Featured
Selection at our expense. And you may cancel your member-
ship at any time, after completing your membership agree-
ment, simply by writing to us.

HALF-PRICE BONUS PLAN!
As a member of the Compact Disc Club, you enjoy big sav-
ings. With every Compact Disc you purchase at regular Club
prices, you receive a bonus certificate. Collect two bonus cer-
tificates and take a Compact Disc of your choice for just half
the regular member's price, plus shipping/handling.

FILI§D

YES, TAKE ANY
COMPACT DISC HERE.

Three Dozen To Choose From!

164042

Itzhak Perlman
MOZART

Violin Concertos
Nos. 3 &

115146

The Cars: Greatest Hits
Tonight She Comes. Drive. You
Might Think. Shake It Up, others
Elektra 153702

The Canadian Brass: High,
Bright, Light & Clear  Baroque
gems for brass ensemble RCA
DIGITAL 144529

Mozart, Requiem  Schreier
leads the Leipzig Radio Choir 8
Dresden State Orch Philips
DIGITAL 115039

Pavarotti: Mamma  16 great Ital-
ian songs. arranged 8 conducted
by Henry Mancini London
DIGITAL 115310

Boston Pops
An Williams

AMERICA.
THE DREAM

GOES ON

115134

 BARUQUM
154203

Sunday In The Park With
George  Bernadette Peters.
Mandy Patinkin 8 original cast
RCA DIGITAL 154014

Bach, Brandenburg Concertos
Nos. 4-6  The English Concert
led by Trevor Pinnock Archly
DIGITAL 125417

Rimsky-Konsakov. Schehera-
zade  Andre Previn conducts the
Vienna Philharmonic Philips
DIGITAL 115415

Prince: Around The World In A
Day  Pop Lite, Raspberry Beret.
America. Temptation. etc Warner
Paisley Park 124370

DON'T MISS THIS OPPORTUNITY
Simply complete the coupon and mail it today for your

FREE Compact Disc and membership inCOMPACT

MONO%
1=-CLUBE

A Service or RCA

the Compact Disc Club.

YOUR SAVINGS START HERE... I= NMI
Mail to: Con -pact Disc Club / PO. Box 91412 / Indianapolis, IN 46291

YES, please enroll me as a member of the Compact Disc Club and
send me the Compact Disc I hays indicated below free. I need buy
just one more CD at regular Club prces in the next year... without obliga-
tion to buy anything further! (Shipping/handling added to each shipment.)

WRITE THE NUMBER OF YOUR FREE MEMBERSHIP CD HERE:

I am most interested in the following type of music-but am always free
to choose from both categories (check one only)

1 CLASSICAL 2 POP SOFT ROCK

First Name Initial Last Name (Please Proti

Address Apt

City State Zip
Telephone

Area Code
Limited to new members. continental U S A Only one membership
per family We reserve the right to request additional information or VGS52reject any applica-ion Local taxes. it any, will be added 0

016171. UOICI



WHAT'S NEW

Luxman Amplifier
The small window on the

front panel of this Luxman
Brid amp displays the
cheery glow of tubes: The
LV-105 is a hybrid design,
combining FETs in the first

CWD Cabinet
At the touch of a button,

the Magic Lowboy cabinet
from Custom Woodwork &
Design becomes a
highboy, as its contents
rise up for easy access.
The cabinet is large
enough to hold a 26 -inch
video monitor and a
selection of audio and
video components.
Dimensions are 47Y4 inches
wide by 19 inches deep by
34 inches high when
closed, 55 inches high
when open. Price: $2,000
with oak finish, $2,300 with
walnut finish.
For literature, circle No 100

amplification stages, twin
triode tubes in the driver
stage, and high -current
MOS-FETs. These devices
are all voltage amplifiers,
and the design is said to
reduce nonlinearities

jiAti t(A)5aie

caused by the use of
devices which amplify both
current and voltage. The
LV-105 delivers 80 watts
per channel, and uses dual
power supplies and Duo -
Beta circuitry. The amplifier
has three audio/video
inputs and an amplified
video switcher. Audio
facilities include MC and
MM phono inputs, and
two-way tape dubbing.
Price: $700.
For literature, circle No. 101

Fosgate Mobile Surround
Processor

Designed to be mounted
in a car's trunk and
controlled from within the
passenger compartment,
Fosgate's Gavotte brings to
the car the 360 Space
Matrix introduced for home
use last year. The unit
recovers ambience from a
stereo signal and provides
outputs for left and right
channels, front and rear:
there are also outputs for
optional subwoofer and
center -front speakers. Even
without subwoofers, the
system sums bass to
provide equal low -
frequency output on all
main channels below
100 Hz, keeping bass
constant regardless of the
front/rear balance selected.
Price: $299.95.
For literature. circle No 102

GAVOT

SPIRIONVIS ,GH SEPARATION
pats'// /ND DECODER

MAN111.4.10 1...11

t..011110.0.11. plryp.in so. wk.

Bose Loudspeaker
The Series III version of

the Bose 601 uses two
8 -inch woofers in a new
enclosure design, and four
3 -inch cone tweeters. Each
of the long -throw woofers is
housed in a separate
compartment that vents into
the main cabinet: the
cabinet's port is a long slot,
designed for lower port
turbulence. The tweeters
are placed in a multi-
directional array, which
radiates high frequencies
three -dimensionally to
promote ambience while
maintaining a strong central
image. Price: $1,026 per
pair.
For literature, circle No. 103
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RED
THE CARVER
RECEIVER
Redefines your expectations of
receiver performance with the power
you need for Digital Audio Discs plus
virtually noise -free stereo FM recep-
tion. A receiver with astonishing per-
formance incorporating two highly
significant technological break-
throughs: Bob Carver's Magnetic
Field Power Amplifier and his
Asymmetrical Charge Coupled
FM Detector.

ESSENTIAL POWER: Your system
needs an abundance of power to
reproduce, without distortion, the
dynamic range of music on Digital
Audio Discs and fine analog
recordings.

The Magnetic Field Amplifier in the
CARVER Receiver gives you 130
watts per channel* of pure, clean
power with superbly defined, high
fidelity reproduction.

The Magnetic Field Amplifier
produces large amounts of power
(absolutely necessary for the ac-
curate reproduction of music at
realistic listening levels) without the
need for heavy heat sinks, massive
transformers, and enormous power
capacitors required by conventional
amplifier design.

Unlike conventional amplifiers
which produce a constant, high vol-
tage level at all times, irrespective of
the demands of the ever-changing
audio signal (Even when there is no
audio signal in the circuit at all!), the
Magnetic Field Amplifier's power
supply is signal responsive. Highly
efficient, it produces exactly and only
the power needed to carry the signal
with complete accuracy and fidelity.

EFl ITIO

Solid line: audio output s'gnal. Broken line: power
supply voRage. Shaded area: wasted power. Vertical
lines: power to speakers

The 130 watts -per -channel*
CARVER Receiver is about the same
size and weight of conventional re-
ceivers having merely 30 watts per
channel!

NOISE -FREE REaPTIOII The AM -
FM CARVER Receiver gives you FM
stereo performance unmatched by
that of any other receiver.

As it is transmitted from the station,
the stereo FM signal is extremely
vulnerable to distortion, noise, hiss
and multipath interfererce.

However, when you engage
CARVER's Asymmetrical Charge
Coupled FM Detector circuit, the
stereo signal arrives at your ears vir-
tually noise -free. You hear fully sepa-
rated stereo with space, depth and
ambience!

Reflectec multi -path
signals cause audible
distortion.

Asymmetrical Charge
Coupled FM Detector
gives your ears a true
sonic image.

N
The Asymmetrical Charge

Coupled FM Detector was first intro-
duced in CARVER's TX -11 Stereo
Tuner, receiving unparalleled critical
acclaim:

A major advance... its noise reduction
for stereo reception ranged from appre-
ciable to tremendous It makes the major-
ity of stereo signals sound virtually as quiet
as mono signals, yet it does not dilute the
stereo effect."

Julian D. Hirsch, STEREO REVIEW
(December, 1982)

"Separation was still there; only the
background noise had been diminished,
and with it, much of the sibilance and
hissy edginess so characteristic of multi -
path interference."

Leonard Feldman, AUDIO
(December, 1982)

"What distinguishes the TX -11 is its
ability to pull clean, noise -free sound out
of weak or multipath ridden signals that
would have you lunging for the mono
switch on any other tuner we know of"

HIGH FIDELITY (January, 1983)

"The Carver Receiver is, without ques-
tion, one of the finest products of its kind
I have ever tested and used."

Leonard Feldman, AUDIO (June, 1984)

The CARVER Receiver has been
designed for fidelity, accuracy and
musicality. You will want to visit your
CARVER dealer for a personal audi-
tion of this remarkable instrument.

*130 watts per channel RMS into 8
ohms, 20 Hz to 20 kHz with no more
than 0.05% total harmonic distortion.

74171/11 IiiiiitAkIVAN6,..N.

95 Wm

VA1R

- T

CAR\ Powerful Musical Accurate
Carver Corporation PO. Box Lynnvvuou,

Distributed in Canada by Evolution Aucto, Ltd.

Enter No. 12 on Reader Service Card



STACK OR RACK?
Our special 19" front panels allow you to stack
these components on a shelf, one above the
other, as shown...or, install them in a standard
PRO 19" Rack or in a decorative furniture -type
rack. The basic Tuner-Preamp-Amp 410 -watt
system shown is a great performing high -power
system for just over $1,000 list price...Add
speakers, CD. Phono, etc. to complete, or to

custom -design your own system. On the facing
page, yoL'Il find the right combination to pre-

cisely fit your requirements. with our profes-
sional quality separates shown there.

Or, add the PM840 to your present system for
an immediate and incredible improvement to
your system's sound!

 I MO

101.1= 41 OM.

COMPARE... THE NEW PM840'S HIGH PEAK CURRENT CAPABILITY,
OVER 50 AMPS AT $499 IS A TREMENDOUS PRICE BREAKTHROUGH!

PM840-$499 (Shown in system above installed in a
PGX-1 Rack Mount Kit, optional $49.001

With its tremendously high current, this new
amplifier makes available over One Thousand
Two Hundred watts RMS of "demand respon-
sive" peak power-more than 600 watts RMS
per channel! Our unlimited MOSFET output
stages assure clear undistorted high power with
none of the audible distortion associated with
conventional current -limiting or clipping elimina-
tors. Soundcraftsmen's revolutionary new High -
Efficiency Patent -Pending circuitry makes
possible this high power. low weight. and true

"audiophile" musical performance. Its 8 -ohm

power is 410 watts, 205 Watts per channel,
20Hz to 20kHz. less than 0.050/0 THD.
And you can add this tremendous high current
amplifier to your present stereo receiver system.
by using our famous $39.00 PC -1 Power Coup-
ler. Just hook up the PC -1 to your receiver's
speaker terminals, then plug its 2 cables into the
PM840 for an immediate transformation of your
present system into a new high powered world
of incredibly improved sound!

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW
However, many additional Dealers-too numerous to list here-are located throughout the U.S. with many models on display. If no
dealer is shown near you, or you encounter any difficulty, please phone us at 714-556-6191, ask for our "Dealer Locator Operator!'

ALASKA
Wrange
WRANGEL DRUG

ARIZONA
Phoenix
AUDIO ASSOCIATES

Tucson
BSA ELECTRONICS

Yuma
WAREHOUSE STEREO

NO. CAUFORNIA
Concord
SOUND DISTINCTION
Goleta
HOUSE OF AUDIO
Palo
WESTERN AUD 0

Sacramento
uSTEN HERE
San Francisco
LISTENING POST

Santa Barbara

EN_CALRNIA
Phone 714.556-6191. ask
"Dealer locator DDeratOr.
(Insufficient space to list
all Dealers in tors areal

COLORADO
Colorado Springs
THE SOUND SHOP
Denver. Arvada, Aurora
STEREO PLUS

ELnotroo,
SOUND

Gunnison
WILDWOOD MUSIC

CONNECTICUT
Avon
TUNXIS ELECTRONICS

Bristol
TUNXIS ELECTRONICS

2AanAuryy STUDIOS

Mddreio,,
TUNXIS ELECTRONICS

New -or,
TUNXIS ELECTRONICS
South Tr..
TUNXIS ELECTRONICS

West Hartford
TUNXIS ELECTRONICS

FLORIDA
For- iutlerdale
SPEAKER WAREHOUSE

Fort Walton Beach
AUDIO INTERNATIONAL
Hollywood+Hialeah
SPEAKER WAREHOUSE

Lakeland
THE SOUND FACTORY
Merritt island
AUDIO MART ELECTRONICS

AUDIO PLUS
LA MIRAGE
LAS FABRICAS

rrdo

AUDIO MART ELECTRONICS
MARKETPLACE ELECTRONICS

GEORGIA
Atlanta
AUDIO UNLIMITED
STEREO CITY
STEREO DESIGNS

AugllausTEREO

SHOP

!or Colurnbur
WORLD-WIDE ELECTRONICS

Warner Robb.,

Savannah
AUDIO WAREHOUSE

HAWAII
Hoo

YAFUSO T.V. APPLIANCE
Honolulu
VIDEO LIFE

Lihue. Kauai
JACK WADA ELECTRONICS
Wailuku. Maui
ADRIAN'S ELECTRONICS

Idaho Fans
PHASE 4 STEREO

ILLINOIS

MARTROY ELECTRONICS
MUSICR AFT

AUDIO PLUS

OPUS EQUIPMENT

INDIANA
Anders,
ANDERSON ELECTRONICS
Indianapolis
STEREO IMAGE

Michigan City
AUDIO CONNECTION

New Haven
HJS SOUND
South Bend
TWILIGHT ZONE
West

ViltTRONICS
KANSAS
Overland Park
AUDIO ELECTRONICS

Sauna
DEL'S TV
W.chea
AUDIO PLUS

KENTUCKY
ierngton
THE STEREO SHOPPE

HI -FIDELITY, INC

LOUISIANA
Baton Rouge
NEW GENERATION

Houma
LANNY'S MUSIC
L aFayette
NEW GENERATION

Metairie
SOUND TREK

New Orleans
SOUTHERN RADIO SUPPLY
TULANE STEREO

MARYLAND
Annapolis
MID SHIPMENT STORE
Baltimore
STANSBURY STEREO

Gaithersburg
AUDIO BUYS

MASSACHUSETTS
Boston
ENCORE AUDIO

Dartmouth
MIKE ROSE ENT.

Sunierla,o
SCIENTIFIC STEREO

MICHIGAN
Burton
STEREO VILLAGE

Detroit
PECAR ELECTRONICS
Marquette
AMERICAN TV

MINNESOTA
Bloomington
MINNESOTA SOUND VALUE

Duluth
TEAM ELECTRONICS

Litchfield
QUALITY STEREO

MISSISSIPPI
Gulfport
TIM'S MUSIC
MISSOURI
Chesterfiekf/St Louis
INSTANT REPLAY

Kansas City
SOUND DYNAMICS

NEBRASKA
Lincoln
LIGHT & SOUNDS FANTASTIC

NEVADA
Las Vegas
UNIVERSITY PRO AUDIO

NEW HAMPSHIRE
New London
NORTH STAR. ELECTRONICS

NEW JERSEY. SO.
Cherry Hill
WIDE WORLD ELECTRONICS
Wildwood
SEASHORE STEREO

NEW YORK CITY,
NORMXIIKBA,
Phone 201447-9300, ask for
-Dealer Locator Operator"
(Insufficient space to list
all Dealers in this area)

NEW YORK
-UPSTATE
Buffalo
PURCHASE RADIO

GREATPI burtijORTHERN STEREO

Syracuse
MORRIS ELECTRONICS
SUPERIOR SOUND

Waterton
HAPPY EAR STEREO

NORTH CAROUNA

FatatligieSOUND
Greensboro.
High Point.
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Meet Paul Rolfes, Chief Engineer, V.P., and inventor of
Soundcraftsmen's many "FIRSTS" in amplifier technology...
His inventions in electronic power circuitry have resulted in mole than a dozen original patents, plus all of
the following Audio industry "FIRSTS":

FIRST-with signal -tracking multiple -rail power supplies.
FIRST-with fully electronic automatic resetting crowbar circuitry.
FIRST-with Phase -Control -Regulation power supplies.
FIRST-with automatic low -impedance power supply selection.

The Audio Industry's Most Complete line of Power Amplifiers- 16 Models of Power Mosfet and
Class H Amplifiers, from 125 Watts p/c to 375 Watts p/c @ 8 ohms, 20-20kHz, <0.05% THD.

Our newest Power Mosfet Amplifier
is the PM840, a phenomenal value in
High -Current and High -Power... 205
watts per channel output at 8 ohms,
20Hz to 20kHz with less than 0.05%
THD, and with a Performance/Value
ratio that is unmatched...a total of 410
watts RMS at 8 ohms, over 600 watts
RMS at 4 ohms, and over 900 watts
RMS at 2 ohms $499. Shown above.

A2502 Power Mosfet 125 Watts per Ch Anne-

Soundcraftsmen Celebrates its 17th Year of Manufacturing Audio Components
for the Discriminating Audiophile...Pro-Sound SEPARATES!

From the introduction of our first Equalizer in 1%9,
through to our present-day product line of 26 models of
U.S. Made Amplifiers, Preamps, Equalizers, and Analyz-
ers, all made right here in Santa Ana, our goal has been to
Design and Manufacture very affordable State -of -the Art
"SEPARATES:' with all of the unique and necessary
features that audiophiles demand...and to assure the
highest level of performance, 35% of Soundcraftsmen's
Production Staff is involved in Quality Control procedures
...100% Quality Control is seen on EVERY unit manufac-
tured, and EVERY transistor and EVERY circuit board is
put through an individual test.

More Importantly, EVERY completed unit is final Q -C
Tested 3 TIMES! ...First, EVERY unit is electronically
tested for specification accuracy...and Second, EVERY
unit is connected to a High Fidelity system and listened
to-just like you would at home.. and Third, if your unit
meets or exceeds the critical standards set forth on these
tests, it is then hooked up and tested again on the final
packing line, before it is packaged for shipment.

Each of our separate Amplifiers, Preamp-EQ's, and
Analyzers is U.S. made and expressly designed to perfectly
match your present system...add to, or replace, any one
or more of your components with the full assurance that
each Soundcraftsmen S -E -P -A -R -A -T -E will immediately
improve and enhance your system's sound to your com-
plete satisfaction...

...or, you can stack as shown... into a Pro -quality system
you design to suit your musical needs as well as your
pocketbook...and with S -E -P -A -R -A -T -E -S, it's easy to upgrade your system
from time to time as new developments occur, either in your own personal tastes and
desires, or in electronic breakthroughs.

Yes, rush me the name of my nearest dealer, 1986 Buyer's Guide, and info on
IFREE 16 -page color Brochure and 12" LP Test Record System Evaluation Kit. I
Mail to Soundcraftsmen, 2200 S. Ritchey, Santa Ana, CA 92705.

Name
I Address

City
I State Zip

FREE!
16 -PAGE FULL COLOR 'BROCHURE, AND
519.95 SYSTEM EVALUAT.ON KIT: 1-12" LP
Spectrum Analysis Test 'Fecord, 2 -sets of
Computone Charts. 1-Connectcr Cable for
comparison test, 1-instric:i3n folder for use
with your present stereo system Send cou-
pon for FREE SPECIAL OFFER DETAILS.

Enter No 30 on Reader Service Card Canada: Tri-Tel Assoc. Ontario M2H 2S5



AUDIO ETC
EDWARD TATNALL CANBY

EARLY HEARD GETS THE WORD

For all my references to past audio, I
had almost forgotten that high fidelity is
more or less approaching its 50th anni-
versary. But when? I stick to my own
dating: The hi-fi era began when FM
went on the air with regular service,
and was receivable on consumer
equipment available to everyone.
Then, at last, we could hear a sound
worthy of the name, in our living rooms
if not our cars. Does that make it 1939-
40? If that's so, then we have a few
more years to wait.

The Editor has suggested that the
following letter from John K. Mitchell of
Westwood, Mass., an old-time "Ma
Bell" professional, would complement
my own recent recollections, and I
agree. Much of it dovetails neatly with
what I remember.

Mr. Mitchell describes Dr. J. 0. Per-
rine's travelling demo show for A.T.&T.,
around 1937. He used equipment re-
markably like the 1936 Carnegie pho-
nograph with which I was working con-
currently-but A.T.&T. had an ad-
vanced pro pickup and a batch of
those superb 16 -inch "electrical tran-
scriptions," vertical cut, which I later
discovered in our FM studio. Dr. P.'s
"trunk" speaker enclosure was of a

size and weight comparable to that of
the Carnegie-both had very large
cone woofers plus tweeters for real
highs (which I never heard on my ma-
chine, as I've said before). Dr. P.'s
speaker box was an infinite baffle (not
counting leaks); Carnegie's was more
elegant but less liftable and had, I

think, bass reflex ports. And two tweet-
ers, same type.

Mr. Mitchell and I emphatically
agree on the obstinate Major Arm-
strong, who demanded "impossible"
standards of audio quality-and got
them. A 15 -kHz equalized broadcast
line from his New York quarters to the
transmitter in Alpine, N.J.! It was a mat-
ter of only a few miles, but read what a
job this turned out to be using existing
lines. Mr. Mitchell helped do it. You'll
understand why I really think hi-fi be-
gan with Armstrong FM. Here's Mr,
Mitchell's letter.

Ed Canby. in his April "Audio
ETC." says that high fidelity has
been with us for a very long time.

and I agree. But I can remember when
"wireless" buffs in the late '20s boast-
ed about how their homemade speak-
ers. using Baldwin phone drivers,

made the music from WJZ sound al-
most lifelike. This shows that even in
those early days of radio, the public
was less than completely satisfied with
its tonal qualities.

The Baldwin phone driver-a tightly
stretched airplane -cloth diaphragm
about 3 feet square, on a wooden
frame-did a pretty good job, but, pos-
sibly because it had no baffling, it was
shy in the low end. With the introduc-
tion of the electromagnetic cone
speaker, a start was made on better
reproduction of the lows. The man who
mounted his cone speaker in a wall
solved the problem of the back wave,
and many explanations were ad-
vanced by hobbyists until its destruc-
tiveness was understood.

Tours through the RCA studios whet-
ted the public's appetite for greater
fidelity, but it wasn't until A.T.&T. intro-
duced the "broad -band" radio line to
broadcasters that high fidelity was
born. However, broadcasters knew
that the limitations of amplitude modu-
lation would forever prevent the true
reproduction of music, and felt that the
situation was hopeless. But Mother Bell
had a few tricks up her sleeve to create
demand among the public for better
broadcast quality.

I first heard high fidelity not by radio
but at a demonstration. At that time all
radio broadcasting of music was by
amplitude -modulation radio transmis-
sion, which was-and still is-limited
by law to a maximum frequency of
5,000 Hz. Everyone knows that is not
high fidelity. And it wasn't until Maj.
Edwin Armstrong commenced the de-
velopment of frequency modulation at
his experimental station-W2XMN,
above the New Jersey Palisades at Al-
pine-that any serious thought was
given to the broadcasting of high-fidel-
ity sound.

To create demand for broad -band
radio lines, Dr. J. 0. Perrine of A.T.&T.
lectured to the public, throughout a
wide area of the country, about the
quality of electrically reproduced
sound. He would use school auditori-
ums and such for his presentations,
and he had equipment that would rival
some of Lirpa Labs'. In his talk,
"Words, Waves and Wires," he was
actually introducing high fidelity to the
public. That was in 1937 or 1938. I

helped him in some of the New Jersey
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Bryston's name has
for decades meant
the absolute best

in electronics.

Bryston has never con-
sidered price to be an
important criterion in
the design of a product,
only the best possible
audible performance.
The cost was simply a
result of the components
required to accomplish
that end.

Bryston reasoned
there is a large number
of audiophiles, no less
demanding in their ex-
pectation of component
(and sonic) quality, who
have decided to remain

In the United States:

Model .5B preamplifier

with a basic, though
highly competent, sound
system using only a few
of the finest signal
sources. For you, if you
are among this un-
compromising group,
there is now the
Point -Five -B.

The .5B utilizes the finest
components including a
laser -trimmed volume
control, hand tested and
selected transitors in all
amplification functions,
metal film resistors and
polystyrene capacitors
matched to less than
1%. The preamplifier
undergoes extremely
close inspection and a

VERMONT LTD.
RFD 4. Box 2255. Monpelier. er._ ou
(802) 223-6159

In Canada:

i ri .(i

100 -hour burn -in prior
to shipping.

The .5B is a "final
purchase" preamplifier,
(i.e. its performance
may be favourably com-
pared even to the most
costly "exotics", and it is
unlikely to be surpassed
in the near future), but
is meant to be used in
a sound system employ-
ing only a few quality
components.

We invite you to ex-
perience the Bryston .5B
preamplifier, one of the
easiest -listening, most
musical preamplifiers
available.

MARKETING LTD.
57 Westmore Dr. Rexdale, Ontario, Canada MW 3V6
(416) 746-0300

Enter No. 9 on Reader Service Card



Serious thought was first
given to broadcasting
high-fidelity sound when
Maj. Armstrong developed
frequency modulation at
his radio station.

locations, because I was one of a small
group of "jacks of all trades" who
worked for the New Jersey Bell Tele-
phone Co. They called us Inductive
Interference Engineers.

Dr. Perrine's equipment consisted of
19 -inch stand-alone racks which in-
cluded patch boards, vacuum -tube
audio amplifiers, and power supplies
to drive two loudspeaker systems con-
sisting of 15 -inch electromagnetic
cone speakers and multi -cellular horn
tweeters. The cone speaker was
mounted in a steamer trunk which
formed an infinite baffle; the tweeter
sat on top of it when the lid was re-
moved and the trunk was set up verti-
cally. Each trunk weighed almost 100
pounds. The racks of equipment were
somewhat heavier; it took two of us to
lug them into the school and onto the
stage of the auditorium.

Dr. Perrine had a preamplifier that
would permit him to demonstrate the
differences between bands of frequen-
cies 300 to 2,100 Hz, for telephone
quality; 100 to 5,000 Hz, for broadcast
quality, and 50 to 8.000 Hz, the band
of fundamental frequencies produced
by musical instruments. He used a
Western Electric studio -type pickup
and turntable which played "hill and
dale" recordings on 16 -inch platters.
These discs were played from the in-
side to the outside, and their quality
was exceptional. At that time, no con-
sumer records could produce such
quality. After conducting a search, I

found that only Brunswick produced
the low frequencies comparable to
what we heard there, but they lacked
the highs. (Brunswick produced and
franchised the boomy jukeboxes that
were then prevalent.)

Dr. Perrine had a very impressive
demonstration, and its effect on me
was long lasting. In fact, it induced me
to emulate his quality. The most nota-
ble part of his demonstration was the
playing of an orchestral recording of
Wagner's "Ride of the Valkyrie." It was
mostly the reproduction of the tympani
and the cymbals that was so memora-
ble to me.

Shortly after, all of the big broadcast-
ers ordered 8 -kHz radio lines to their
transmitters, and there appeared to be
improvement. I was involved in the
equalization of the telephone lines for
WJZ and WOR and for most of the

North Jersey stations whose antennas
were in "Radio Swamp," the swampy
area that had to be filled with excep-
tional quantities of sand to allow the
New Jersey Turnpike to exist.

When Ed Armstrong wanted radio
lines from his studio in New York City,
he insisted that they be 15 -kHz lines. I

was part of the team that equalized
them. The cable from Closter to Alpine
was one of the oldest in New Jersey,
and I spent a week making noise mea-
surements of all the spares to find
noise -free pairs to use for the lines.
(The best signal-to-noise ratio we
could get was 45 dB, which wasn't
quite good enough for the Major. and
we were continually beset with com-
plaints from him.) I think we were the
first to equalize a 15 -kHz studio -to -
transmitter radio line; a few years later
we were doing it for others.

Our test equipment consisted of a
19 -inch, stand-alone, rack -mounted
vacuum -tube line amplifier that we had
determined, by testing, to be flat to
about 20 kHz. It stood about 3 feet
high and weighed about 75 pounds.
Our audio generator was by General
Radio. and our meter was a thermo-
couple milliameter. We used an "order
wire" with headset and operator -type
transmitter to talk to the engineer at the
end of the section being equalized.
Bell Labs supplied us with prototype
equalizers for Armstrong's lines. and
their adjustment consisted of strapping
terminal posts mounted on top of their
cans. We never did know what was
inside the can. I'll never forget my
nemesis: The Western Electric 2A
noise meter. It weighed close to 50
pounds, and measurements had to be
made between midnight and 4 or 5
a.m. to avoid the influence of crosstalk.
Apparently I was low man on the totem
pole for that job.

Please forgive an old man for remi-
niscing, but Ed Canby's column trig-
gered this over -long letter. He de-
scribed high fidelity's gestation, and I
wanted to tell of its birth pangs. I think
the key for setting the date would be to
get A.T.&T. to tell when they sold their
first 8 -kHz equalized radio line or when
W2XMN went on the air with 15 -kHz
quality. Perhaps Ed would write about
his experiences in an article commem-
orating high fidelity's 50th anniversary.

John K. Mitchell

Buy any Sony
car compact

disc player and
Arista will help
supply the discs.

Buy any Sony car compact disc
player along with any 3 Arista
compact discs by July 31, 1986
and get 2 more free from this
special selection. Or buy 6 and
get 4 free.

1. Whitney Houston 2. Thompson Twins

4 Aroha Franklin

7. Jerrnaine Jackson 8 Air Supply
WWI

IS

10. Billy Ocean

3. Dionne Warwick

6. Krokus

ARISTA

To get your free discs: Cut out the
bar codes on the liner notes inside
each Arista disc, and the coupon at
the bottom of this page with your 2
or 4 selections checked off. Send
them along with a copy of your
sales receipt for any Sony car com-
pact disc player to the address on
the coupon.

SonyiArista CD Offer PO Box 2022 Boston.
Mass 02118
Dates of offer. May I. 1986 -July 31, 1986. AU coo
pons must be redeemed by August 20. 1986
Allow 4-6 weeks for delivery. Not transferabl,
to other Sony products Offer good only in thr
United States and US territories.

NAME

ADDRESS

CITY STATE ZIP

Check off your 2 or 4 selections

0Eq3,171 WEI
L

SONY
THE LEADER IN DIGITAL AUDIO -

1

12
1986 Sony Corporation of America. SONY and The
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Introducing the Sony DiscJockey.'"
The world's first car compact disc
changer. Leave it to Sony to give
new meaning to the term "loaded.
They've just taken the conven-
tional car compact disc player
and turned it into the ultimate
automotive entertainment system.
Through an ingenious Remote
Commander Sony has put you in
control of 10 discs. Program any
disc, any track, in any order you
choose. All this and an AM/FM tuner

0 1986 Son Corporation of America. Sony. Disc

As for high performance,
the special 10 -disc changer

delivers up to 10 hours of incom-
parable digital sound. Its sus-
pension maintains precise disc

tracking under the most torturous
road conditions. And it's located
in a most unlikely and secure place-the
trunk of your car. The Sony DiscJockey.
The car stereo destined to become

standard equipment for those
who have very SONYhigh standards.

TIE LEADER IN DIGITAL AUDIO'.

Commander, and The Digital Audio are Ira 1,-n.rks of Sony .AMiFM tuner optional



BEHIND THE SCENES
BERT WHYTE

THE CASE OF THE IMPROVING MEDIUM

Ihave been reviewing Compact
Discs since their introduction, and
by now I have listened to thousands

of them. The most memorable and re-
markable aspect of this listening expe-
rience has been the well-nigh incredi-
ble playback reliability of the medium.

Of the thousands of CDs I have lis-
tened to, I have encountered fewer
than a dozen truly defective record-
ings. These defects were in the form of
odd repetitive noises, intermittent mis-
tracking which caused "skips" and
loss of signal, and sections where the
tracking system would become
"stuck" and endlessly repeat several
notes of music. I also found a number
of CDs which mistracked in minor
ways: quite often these anomalies
could be corrected simply by cleaning
the disc. One might possibly attribute
the remarkably low percentage of de-
fective CDs to sheer luck, but I know
qu to a few peop.e with substantial CD
co;lections who also attest to their ba-
sic reliability.

Reliability is not a matter of luck, but
is an inherent characteristic of the me-
dium, stemming from CDs' clever and
efficient error -correction system. The
error -correction system is really inter-

dependent with the laser -tracking and
focus servo systems. When these ser-
vos function properly, they can com-
pensate for disc eccentricity, surface
irregularities and undulations, varia-
tions in disc reflectivity, and even
changes in the intensity of the laser
beam. When the laser encounters
dust, dirt, fingerprints, scratches, or
any kind of oily film on the surface of
the disc that can diffract the beam and
de -focus it from the information pits,
the CD's error -correction code comes
to the rescue. This is really a combina-
tion of CIRC (Cross Interleave Reed -
Solomon Code) and CRCC (Cyclic Re-
dundancy Check Code), and one can
certainly say that without it the Com-
pact Disc would never have become a
viable music -playback system.

This code corrects many of the er-
rors that disturb or interrupt the data
stream. If each error can't be corrected
outright, the circuitry will analyze accu-
rate signals surrounding the unread-
able error signal, predict what data
would be needed to mask the error,
and then actually supply data to con-
ceal it! Of course, when the errors in
the disc are too massive, even the
large redundancy built into the CRCC

is overwhelmed and the result is an
audible glitch or a complete loss of
signal.

All of the foregoing will be rather
basic information to many people,
while others may find it enlightening.
My purpose in discussing it, however,
is to preface the point that while all CD
players use the basic code as original-
ly specified by Philips and Sony, some
manufacturers incorporate engineer-
ing changes in the error -correction cir-
cuitry to enhance its efficiency. Thus,
error -correction and concealment per-
formance can-and does-vary
among different brands of CD players.

Not all the errors that these systems
are called on to correct are due to
these infrequently encountered major
anomalies in the discs. Some are due
to external influences, and not enough
attention is paid to the isolation of CD
players from external vibrations and
mechanical and acoustic feedback.
Error -correction systems treat vibratory
phenomena as errors and use up so
much of their correction capacity in
dealing with them that even the best
are at times overwhelmed and cause
various distortions and dropouts.

However, while major disc anoma-
lies are rare, they do exist. During a
recent listening session I encountered
a CD that could only be described as a
sonic disaster area. It grossly distort-
ed, skipped, intermittently lost signal,
and emitted all manner of rude repeti-
tive noises. Now, I was listening to this
disc on one of the most highly regard-
ed and expensive CD players, and I

have access to many machines, in-
cluding most of those that are consid-
ered state-of-the-art. Some of them use
the Sony 16 -bit linear decoding sys-
tem: some use double oversampling,
and others are prime examples of the
Philips quadruple-oversampling tech-
nique. Well, friends, I played that of-
fending CD on all these machines, and
although some players' error -correc-
tion systems valiantly tried to restore
order, all failed-save one. On that
particular CD player, the manufacturer
had gone to considerable lengths to
improve the efficiency of the error -cor-
rection system. The company calls it

"variable error correction," and while
they do not offer detailed technical in-
formation on this proprietary system,
they are in no way bashful about extol -
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THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU WANT

TAKE ANY 2 FOR $1

343095
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343293

cog SIAIM
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336222

CS

334391

WITH
MEMBERSHIP

337519

339200. Stevie
Wonder -In Squore
Grcle. el album (Iambi
339044. Mozart
Symphonies 40 & 41
(Jupiter). Kubehk,
Bavarian Symphony
(Digital -CBS Masterworks)

337402. The Manhattan
Transfer -Vocalese. Top
10 album 'Atlantic)

341677 Schubert
Symphonies Nos. 2 & 8.
Barenboim, Berlin Phil
(Digital -CBS Masterworks)

342592. Motown R&B
Grammy Performances

60's and 70's
(Motown)

324822. Ravel: Bolero;
Rhapsodic Espagnole
etc. Maazel. Orch de
France (Digital -CBS
Masterworks!

PHIL COLLINS

REOUNIED

3332o6

340414. ZZ Top -
Afterburner. Top 10
Sleeping Bog, more.
(Warner Bros.)

340281. Inns -Listen Like
Thieves. This Time, more
(Atlantic)

336669. Sting -The
Dream Of The Blue
Turtles. el Compact Disc.
Top 10 Album 'A&M)

335844. Ozzy
Osbourn: Ultimate Sin.
Top 10 (CBS Assoc.)

319541. Bton John -
Greatest Hits. Daniel,
Crocodile Rock, more.

340398. Simple
Minds -Once Upon A
Time. Alive And Rocking;
Sanctity Yourself; more.
(A&M Virgin)

GOLD & PLATINUM
cvg.siri,r vs t

.N.R. 1.1.S MO ME .WS
MK. SMINGSTE.

11141i. MAAS
13...114MS
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0.1.1.  OWES
SNEDVAGON

14 GIANT HITS

342147

The age of CD sound is here -and
you have a practical new way to find the
CDs you want. As your introduction to the
CBS Compact Disc Club, you can choose
any 2 CDs listed in this ad for lust $1.00.
Fill in and mail the application -we'll send
your CDs and bill you for $1. You simply
agree to buy 2 more CDs (at regular
Club prices( in the next year -and you
may then cancel your membership anytime
after doing so.
How the Club works. About every
four weeks (13 times a year( you'll receive
the Clubs music magazine, which
describes the Selection of the Month for
your musical interest...plus many exciting
alternates.

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

340323. Soda -Promise.
ml Smash (Portrait)

263293. Bolling: Suite
For Flute & Jazz
Nano -Rampal, Bolling
(Columbia)

339226. Gershwin:
Rhapsody In Blue;
Second Rhapsody; etc -

M Tilson Thomas, Los
Angeles Phil (Digoal-
CBS Masterworks!

338616. Miami Vice -
Music From The
Television Series. G Frey
tel You Belong To The Gty;
many more (MCA)

341297 Prokofiev:
Symphony No 1
(Classical), Love For
Three Oranges
Suite Lorin moozel
cond 'Digital CBS
Masterworks!

W 'MON MARSAUS
IONIAN JOUVET

TRUMPET CONCERTOS

323261. Lionel Richie-
Can't Slow Down.
All Night Long, Stuck On
You, Hello; etc. (Motown)

335547 Berlioz:
Symphonic Fantastigue.
Barenboim, Berlin Phil.
(Digital -CBS Masterworks)

331264. Bryan Adams -
Reckless. al hit Heaven;
Run To You, etc (A&M)

339903. The Cars -
Greatest Hits. Tonight She
Comes, more. )Elektra)

341263. Enoch Light &
The light Brigade -Big
Bands Of The Thirties.
Begin The Beguine, more.
(Protect 3)

322008. Linda Ronstadt
& The Nelson Riddle
Orch What's New.
(Asylum,

343327 343335

341073. Steely Don -
A Decade of Steely Don.
Reeling In The Years; Hey
Nineteen, more. (MCA)

320499. The Poke-
Synchronicity. Winner of
3 Grammy Awards! (A&M)

343160. Beethoven:
Symphony Na 9
IChorall. Bruno Walter,
Columbia Sym (CBS
Masterworks)

337279. Pfocidc
Domingo- Save Your
Nights For Me. love
songs (CBS)

318089. Michael Jackson
-Thriller. Billy Jecn; The
Girl Is Mine, etc (Epic)

288670-39867 ? Barry
Monilow -Greatest Hits.
tts A Mracle; Mandy, etc.
(Counts as 2 -Arleta)

SPRINGSTEEN

BORN IN THE U.S.A.

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

The CDs you order during your
membership will be billed at regular Club
prices, which currently are $14.98 to
$15.98 -plus shipping and handling.
(Multiple -unit sets may be somewhat
higher.( After completing your enrollment
agreement you may cancel membership
at any time; if you decide to continue as a
member, you'll be eligible for our money-
saving bonus plan. It lets you buy one CD
at half price for each CD you buy at
regular Club prices.
10 -Day Free Trial: We'll send details
of the Club's operation with your
introductory shipment. If you are not
satisfied for any reason whatsoever, lust
return everything within 10 days and you
will have no further obligation. So why
not choose 2 CDs for $1 right now.

Selections with two numbers contain 2 CDs and count as 2 -so write in both numbers.

326629

322024. Huey Lewis &
The News -Sports. Bod Is
Bad, etc (Chrysalis)

314443. Neil Diamond's
12 Greatest Hits, Vol. 2.
You Don't Bring Me Flowers
(with Barbra Streisand);
etc (Columbia)

343624. Wynton
Morsalis Plays Trumpet
Concertos. Haydn,
Hummel, I Mozart (Digital
-CBS Masterworks)

308049-398040.
Creedence Clearwater
Revival Featuring John
Fogerty/Chronicle.
Greatest hits (Counts
as 2 -Fantasy)

219477. Simon &
Garfunkel's Greatest
Hits. El Condor Paso;
Bridge Over Troubled
Waters; etc. (Columba)

BILLY JOE1.

HITS

336396-39639012 CDs)

333112 Andreas
Vollenwelder -White
Winds. The inventive
harpist's latest (Digital CBS)

331645. Madonna -Like
A Virgin. al album & hits
Material Girl; Angel (Sire)

328435. Prince And The
Revolution -Purple Rain.
set hit: When Doves Cry.
!Warner Brost

316604 Tchaikovsky:
1812 Overture, Marche
Slave, Beethoven:
Wellington's Victory. Lorin
Moozel, Vienna Phil.
(Digital -CBS Masterworks)

Stre sand's Greatest Hits,
Vol. II. The Way We Were,
she Don't Bring Me Flowers;
etc (Columbio1

343715. Vivaldi -Four
Seasons. Moazel,
members Orch. National
de France (Digitol- CBS
Masterworks)

343251. Bach: Goldberg
Variations -Glenn Gould
(Digital -CBS Masterworks)

_r- COMPACT

1:1Z
DIG TAL AUDIO

FCB S COMPACT DISC CLUB
P.O. Box 1129, Te-re Haute, Indiana 47811-1129

Please accept ray membership upplication under the terms outlined
in this adyer4err eat. Send me the 2 Compact Discs listed here and
bill me only $1.00 for both. I agree to buy two more selections at
regular Club prices in the coming year -and may cancel my
membership at any time after doing so.

Send me
these 2
cos

Mr.
Mrs.
Miss -

Address

City_

M7V/Nil

My main musical interest is (check one)'

0 ROCK /POP 0 CLASSICAL

Al!'

State Zip
Do you hove a VCR? (Check one.) CI Yes O No 719/F86

Do you have a credit card? (Check one.) 0 Yes 0 No
Tint offer, . nol avoilcoe APO, FPO Alaska, Hawaii. Puerto Rico please write on
details of alternahve offer

Note: All applications ore subtect to review. The CBS Compact

CBS COMPACT DISC CLUB  Terre Haute, IN 47811 L Disc Club r serves the right to reiect any application



I have a CD that is a sonic
disaster area, and none of
the high -quality units I
played it on could fix its
errors-save one.

ling its virtues. And well they might. for
on their player. this most flawed of CDs
was perfectly reconstructed and pro-
vided lovely music with not so much as
a polite hiccup!

Surely one would think the CD player
that accomplished this feat must be
the latest and greatest chromium -plat-

ed. turbo -charged example of the digi-
tal art. Would you believe it was the
quiet. unassuming, but well -dressed
ADS CD3? This middle -priced CD
player is a nicely integrated design. a
well -made. user-friendly unit that com-
bines functionality with an uncluttered
control panel. The machine provides

Get Active...

Every audiophile dreams of having a
music system which includes a pair of
loudspeakers driven by four of six
power amplifiers separated by an
electronic crossover. In such an active
system, the amplifiers operate within a
specific portion of the frequency
spectrum providing a detailed and
articulated sound. The electronic
crossover defines the role of each
driver and amplifier precisely, resulting
in more accuracy, greater efficiency
and lower distortion than is possible
with typical passive crossovers.
Meridian integrates carefully matched
active electronics into each of their
loudspeakers giving them the ability to
retrieve more realism in a reproduced
musical event than any comparable
passive design.

The third generation of active
loudspeakers from Meridian allow your
audiophile dreams to come true at a
price much lower than you would
expect. When you hear how much
musical enjoyment you can have, we re
sure you'll get active.

BOOTHROYD STUART

/MERIDIAN

Pictured is the Meridian M30 biamplified active loudspeaker.
Also available are the larger biamplified M20 and the triamplified M100 models.

Ex( lu',ivr' U S i,u:,  MADRIGAL, LTD., PO Box /81, Middletown. CT 06457 ITT TLX 4942158

superior performance in all the impor-
tant CD parameters, and deserved the
quite favorable review in the June 1985
issue of Audio. I have not tried my
nasty CD on every CD player, and
there may well be some other ma-
chines which can cope with its anoma-
lies, but the CD3 is an exemplar for the
outstanding qualities of its special
"variable error -correction" system.

I am not saying that the performance
of error -correction systems is the sin-
gle and absolute criterion for judging
the quality of a CD player. Certainly
there are many other important consid-
erations. However, there is little doubt
that good error correction plays a ma-
jor role in successful CD playback.

To continue the saga of my errant
CD: The manufacturer of the expen-
sive, high -quality player I was using
earlier when I discovered that CD
asked if they could borrow the disc.
They were quite chagrined, and I ex-
pect a bit chastened. to find that their
really quite splendid CD player did in-
deed have problems playing through
my super -defective disc. At their plant,
the CD was examined under a high -
power microscope. which revealed
that in the passage with the most
anomalies, the information pits were
oddly shaped and a number of tracks
were skewed beyond the tolerances
normally allowed in the mastering.

This by -now notorious CD is at pres-
ent on its way to Philips in Holland.
where it will be examined under a
scanning electron microscope. Under
the tremendous magnification possible
with the SEM, the nature of its prob-
lems will quite likely be clarified.

Incidentally, I have a duplicate CD of
the one which had caused so much
trouble, and it plays back flawlessly on
all the CD machines on which I have
tried it, no matter what their pedigrees.
Could this CD have been processed.
somehow, from a different master of
the same program?

I found my involvement with the
anomalies of CDs-and the complex-
ities of error correction-quite interest-
ing and stimulating. It certainly im-
pressed me anew with what a techno-
logical tour de force the Compact Disc
system is, and made me marvel that
such a sophisticated product is so
widely available and so reasonably
priced. A
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Buckle up-together we can save lives.

iiinimmorat

11111111111141 I
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1986 Mercury Sable.
The shape that's attracting so much attention

is actually purely practical.

Sable's sophisticated shape is
unmistakable. And remarkably effi-
cient. It actually helps the car hold
the road.

As you'd expect. Sable has excel-
lent road manners, with front-whee:
drive. a 3.0 -liter, multi -port fuel -

injected V-6 and four-wheel indepen-
dent suspension.

On the inside, Sable is exceptior-
ally roomy with space for up to six
adults and 18.5 cubic feet of luggage.

And Sable is protecteo by a
three-year. unlimited -mileage power -

For more lrformation, call toll -free 1-800-822-9292

3impr

7111.11111111111111111.0.

11111.111t16.

train warranty. 5100 deductible
applies after 12.000 miles. Ask to
see this limited warranty at
your dealer.

Whod have guesses. a car that
looks this sophisticates would turn
out to be so practical?

-100Alie,

MERCURY. The shape you want to be in:



DIGITAL DOMAIN
KEN POHLMANN

AURAL ARGUMENTS

Contrary to the sensational ac-
counts presented on a certain
television show, life here in Mi-

ami is generally pretty quiet. This is
particularly true at the University of Mi-
ami, where the quest for scholarship
enhances the air of tranquility. As Pro-
fessor of Music Engineering, my big-
gest worry is keeping dry during tropi-
cal downpours.

Thus I was surprised when a fight
recently broke out between two of my
top students. It was a heated ex-
change, with the kind of intensity
saved for very serious questions in-
deed. But instead of shouts of "tastes
great!" and "less filling!" I heard cries
of "one -beam!" and "three -beam!"
Compact Disc player pickup design
had provoked yet another altercation.

No matter where you go, a Compact
Disc is a Compact Disc. Whether man-
ufactured in Langenhagen, Terre
Haute, or Tokyo, all are 120 mm wide,
with a spiral pit track that is 0.6 µm
wide and 1.6 iLm away from the adja-
cent track. That's the CD Standard. But
when it comes to hardware to read
those pits, it's every man(ufacturer) for
himself. Differences of opinion on the
best way to play CDs have created
considerable engineering diversity.

That diversity starts right at the pick-
up, where a disc's pit/land transitions
are optically read by a laser beam,
later to be converted into an r.f. (radio
frequency) signal and then demodulat-
ed to extract audio and control data.
The pickup must maintain focusing
and tracking even under adverse play-
ing conditions, such as when dirt,
shock, or vibration are present.

We have four methods for tracking
the pit spiral: One -beam push-pull,
one -beam differential phase detection
(DPD), one -beam h.f. (high -frequency)
wobble, and three -beam. Three tech-
niques are available for generating a
focusing signal: Cylindrical lens using
astigmatic focusing, Foucault focus-
ing, and critical -angle focusing.

Of course, any pickup must simulta-
neously perform both tracking and fo-
cusing, so a complete design must in-
corporate techniques for both. Fortu-
nately, we are spared the task of ana-
lyzing all the possible combinations,
because when the focusing and track-
ing mechanisms are linked, two pickup
designs stand out from the rest: One -
beam push-pull tracking with Foucault
focusing, and three -beam tracking
with astigmatic focusing.

Both of these designs have been

used in commercial players, with the
Europeans generally favoring the for-
mer and the Japanese the latter. Thus,
the battle lines for one -beam versus
three -beam designs have been drawn.
Only in portable players have these
rivals generally agreed on pickup de-
sign-one-beam, in this case, primarily
because it saves space.

The optical components of a one -
beam design are shown in Fig. 1,

along with the photodiode array used
to generate tracking and focusing sig-
nals as well as the data signal. A solid-
state diode generates the laser beam
which strikes the semi -transparent mir-
ror; a collimator and objective lens fo-
cus the beam on the disc's reflective
pit -track surface. As the track flies by,
the pits and land areas of the data
stream reflect the laser beam with
varying intensity; the land is highly re-
flective, whereas the pit (perceived as
a bump from underneath) cancels and
disperses the light and is therefore less
reflective.

On its return path, some of the re-
flected laser light passes through the
semi -transparent mirror and strikes an
optical wedge. This splits the light into
two beams which are adjusted to strike
an array of four horizontally arranged
photodiodes, D1, D2, D3, and D4. The
outputs of all the photodiodes are
summed to provide the data signal,
which is demodulated to yield audio
and control data.

The diodes also generate error sig-
nals for tracking and focusing. As the
pickup wanders from the pit track, it

creates an intensity difference be-
tween the two split beams. Either pho-
todiode pair D1/D2 or D3/D4 gener-
ates a stronger signal from the in-
creased laser light; the difference be-
tween the pairs produces an error
signal which is used to move the pick-
up back on track.

When focus varies, the focal point of
the system is shifted, and the split
beams draw closer together or farther
apart, thanks to an effect first observed
by J. B. L. Foucault in the 1850s. The
difference between diode pairs D1/D4
and D2/D3 forms a focus -error signal
which is used to move the objective
lens back into focus. Of course, in

practice, the four photodiodes simulta-
neously perform all three tasks of data
reading, tracking. and focusing.
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A three -beam pickup design is
shown in Fig. 2. Two side beams are
added; these are used exclusively for
tracking, while the center beam takes
care of focusing and data retrieval. In
addition, the actual focusing techique
uses astigmatic instead of Foucault fo-
cusing. The primary laser beam is split
into three beams by a diffraction grat-
ing; two of these beams are directed to
either side of the pit track. As the pick-
up wanders off the track, the side
beam encounters more land and thus
receives more reflected light, while the
beam striking the pit track receives
less. The intensity difference in the
beams striking photodiodes E and F
creates a tracking -error signal, which
moves the pickup back on track.

Meanwhile, the center beam passes
through a cylindrical lens and is direct-
ed to photodiodes A, B, C, and D. (The
secondary tracking beams to E and F
do not pass through this lens.) As the
distance between the objective lens
and the pit track varies, the focal point
of the system changes,
projected by the cylindrical lens
changes shape because of the astig-
matic properties of cylindrical lenses.
The shape of the image on the photo -

diode array generates the focus -error
signal.

In the final analysis. both designs
perform the same functions. But the
engineering advantages seem to favor
the one -beam design. The optics in a
three -beam system are inherently
more complicated: there are at least
five components (objective lens, colli-
mator, grating, cylindrical lens, and
beam splitter) compared to the four
components in a one -beam design
(objective lens, collimator, wedge, and
semi -transparent mirror). In addition.
the three -beam design requires sever-
al factory adjustments, including sec-
ondary -beam and diffraction -grating
alignment, whereas the one -beam de-
sign needs only a single adjustment, of
the photodiode assembly's horizontal
position.

A three -beam design is also more
complex from a mechanical viewpoint.
A one -beam system can be mounted
on a single pivoted arm, which de-
scribes an arc across the disc surface:
since there is only one moving part,
wear is minimal and reliability is high. A
three -beam pickup requires linear

movement because the three beams
must stay in a fixed position relative to
the pit track. The three -beam pickup is
thus mounted in a sled which moves
radially across the disc. (A one -beam
pickup could also be mounted in a
sled.) The sled is often driven by a lead
screw: the pitch of the screw's thread
is a compromise between the fine
thread required for normal tracking (at
35 mm per hour) and the coarse
thread needed for fast forward and re-
verse (at. perhaps, 35 mm per sec-
ond). Often, a coarse thread is used to
achieve fast disc access, and a mov-
able mirror is inserted in the laser's
path to deflect the beam quickly to
handle small differences such as track
eccentricity.

On balance, it appears that the one -

beam is the better design, because it
is simpler. (When one prominent man-
ufacturer switched from a one -beam to
a three -beam pickup in its CD players,
I asked the chief design engineer why.
He replied that his engineering division

firmly preferred a one -beam design,
but the marketing division felt that con-
sumers perceived three beams as be-
ing better than one. Engineering was
forced to go along, strictly for market-
ing 'easons.) In terms of traditional
specifications such as frequency re-
sporse, channel separation, etc., there
should be no sonic difference between
one- and three -beam designs. How-
ever, it is possible that one design has
the edge in tracking and focusing.
which would be manifested in reduced
need for error correction and conceal-
ment. In the long run, that adds up to
fewer audible errors. Ultimately,
though, performance must be evaluat-
ed on a player -by -player basis, bear-
ing in mind that a one -beam design
might have a built-in advantage. When
you're shopping for a player, it's cer-
tainly one more thing to think about.

Uh-oh-looks like another f ght has
broken out! I can hear shouts of "ana-
log 'iltering!" and "digital filtering!"
from the stairwell. A

Fig. 1-Layout, tracking, and focusing Fig. 2-Layout, tracking, and focusing
of a single -beam CD player pickup. of a three -beam CD player pickup.
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TAPE GUIDE
HERMAN BURSTEIN

Treble Loss
Q. When I record from any source,

with or without Dolby NR, it seems that
my cassette deck adds a lot of bass. Is
this normal? I play the cassettes in my
car system, and there is hardly any
treble.-Chris Valencia, Taylor, Mich.

A. You did not indicate in your letter
whether this problem is heard when
you play these tapes back on the deck
that made them, or whether you only
hear it in your car.

If you hear this problem in both
places, then we must next ask whether
your home deck has separate record
and playback heads. If so, it may be
that the two heads are not in azimuth
alignment with each other-that is, the
gaps of each head may not form the
same angle with respect to the tape.
(This angle should always be 90°, for
compatibility between tape decks.) If

only your own recordings sounded
"off," the problem might be caused by
misalignment of either head, or of both;
if tapes made on other decks also
sounded incorrect, then the problem
would probably be with your playback
head's alignment. However, since you
hear the same problem when playing
these tapes in your car, the recording
head is more likely at fault. If your deck
uses the same head for recording and
playback, an azimuth error would show
up only when tapes made on this deck
were played on other decks.

Excessive bias or improper equal-
ization in recording could also cause
treble loss. These causes could apply
to either three- or two -head decks.

In playback, inadequate treble could
also be traced to such factors as a
widened head gap, dirt (including tape
oxide) on the head, or improper equal-
ization. It is more likely, however, that
the treble loss occurred in recording
on the one deck than that it is due to
coincidental playback problems on
both tape machines.

If you hear this problem only in your
car, and hear it only from tapes record-
ed on your home deck, then azimuth
problems in your recorder are the most
likely cause of your treble loss. To
check this, tapes which sound good in
your car should be played on your
home recorder. If you hear a similar
treble loss when playing these tapes at
home, then you have probably pin-
pointed azimuth error as your problem,

especially if your home deck does not
have separate record and playback
heads. Head alignment is a finicky job
which you may want to farm out.

Tape Squeak
Q. I have four prerecorded cas-

settes, three from the same label, that
have started to squeak during play-
back. The squeaking gets worse with
each use. Can I eliminate the squeak-
ing by breaking the cassette shell, re-
moving the tape, and putting it into a
new shell?-Victor H. Oreliana, Culver
City, Cal.

A. I rather doubt that putting the
tapes into new shells will remedy the
problem. (But it just might, particularly
if the pressure pad is the cause.) More
likely the tape is responsible. Some-
times it helps, if only temporarily, to put
the cassette in a box with well -moist-
ened blotting paper for about three
days.

Incidentally, do the tapes squeak
when played on decks other than
yours? If they don't, it could be that
something is amiss in your deck-per-
haps tape tension. Or it could simply
be that the particular tapes and your
deck are a mismatch, something that
happens from time to time even with
components that are individually very
good.

Long -Playing Cassettes
Q. I have heard that there are long-

playing cassettes on the market. If so,
how good are they, and how long is
their playing time? Who makes them?
Do they require special players? Who
makes these players?-Tommy Lan-
gerak, Fort Collins, Colo.

A. The longest playing cassettes
are C -120s, which play for 120 minutes
on any standard player when operated
in both directions. They are generally
not recommended for high -quality re-
production because of such problems
as greater distortion, greater print -
through, and a tendency toward jam-
ming, tangling, and other physical mal-
functions. Hence some tape manufac-
turers don't make C -120s, while others
offer only a very limited selection.

On the other hand, when high -quali-
ty reproduction is not necessary, they
may be very satisfactory. Several read-
ers have informed me that they have
had good success with C -120s for

such purposes as recording lectures
and conferences.

To find out what brands and tape
types are available in the C-120 length,
consult the Annual Equipment Directo-
ry in the October 1985 issue of Audio.

Head Misalignment
Q. I recently had my cassette deck

in a repair shop to have the heads
replaced. At first it sounded great, but
after a while the left channel seemed to
record at a lower level than the right
one. Then the deck wouldn't erase the
tape. I noticed that the erase head was
hitting the cassette shell and not touch-
ing the tape. I turned the erase -head
adjustment screw so that the head
would touch and erase the tape. But
now the right channel records at a low-
er level than the left. Can you please
tell me what the problem is?-Andy
Warren, Miami, Fla.

A. Apparently the repair shop was
careless about aligning the heads or
securing their adjustment once cor-
rectly aligned. A record -playback
head (or separate heads) requires very
careful alignment in three respects:
Height, so that the two gaps cover the
correct portion of the tape; azimuth. so
that the gaps are at a perfect (or nearly
so) right angle to the long dimension of
the tape, and tilt, so that the left and
right gaps make equally good contact
with the tape. To make these align-
ments correctly. one needs appropri-
ate test tapes. The erase head requires
similar alignment. I think that you
should return your deck to the shop
and insist on correct alignment and
securing of the alignment.

Wrong Key
Q. My cassette deck provides only

for automatic switching of bias and
equalization according to type of tape,
using the key wells of the cassette
shells. There is no manual switching.
Recently I got some Type ll cassettes
which were mistakenly put into Type 1
shells. If I use a 10 -band graphic
equalizer, could I adjust the signal go-
ing to the tape deck for recording so

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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TDK Ow manufactures' quality line
of videocassettes and loopy disk products

TDK BRINGS OUT
THE RECORDING ARTIST

IN YOU.
Backspin on your volleys is great. Backsp n

on your music is not. That's why TDK developed
a series of high -bias audio cassettes that give
you a power -serve of pure lifetime performance.

TDK SA delivers an unmatched high end
wth extra sensitivity for all of your most
sophisticated mescal favorites

7 -or music that's all over the court, we've
developed an improved TDK SA -X, which is
now the world's lowest -noise tape. It reaches
high and low to deliver crisp clear sound
wthout distortion.

And for error -free follow-through in recording
from compact discs, we offer TDK HX-S. It
captures alJ the dynamic purity of the original
dgital sound like -o other.

TDK high -bias. audio cassettes. They'll sura
rr prove the way !,Pou play-your mus c



Recording a tape with the
"wrong" EQ does no harm,
as long as you use the
same EQ in playback, but
recording with the wrong
bias can cause problems.

as to give fairly linear response in play-
back? Also, please clarify the differ-
ences between Type / and Type II
tapes with respect to equalization and
bias.-Bruce D. MacGregor, Victor-
ville. Ca .

A. Type II tape requires appreciably
more bias-roughly 50% more-Tian

does Type I Inadequate bias pro-
duces inc-eased distortion and exag-
gerated treble response. You could
compensate for the exaggerated tre-
ble by judicious use of your graphic
equalizer, but you would still be left
with the distortion problem.

In playback, Type I tape requires
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120-µS equalization, signifying bass
boost beginning at 1,326 Hz (up 3 dB)
and levelling out (3 dB below maxi-
mum) at 50 Hz. Type II (as well as
Types III and IV) take 70-1.LS playback
equalization, namely bass boost be-
ginning at 2,274 Hz and levelling out at
50 Hz. Thus, if you used Type I play-
back equalization with a tape that had
been recorded with Type II equaliza-
tion, you would exaggerate the tre-
ble-about 4.5 dB by the time you got
out to 10 kHz and beyond. On your
deck, however, this problem would not
occur, because the deck would auto-
matically select the same "wrong"
equalization in playback that it used in
recording. No equalization mismatch
would take place.

Still, considering the uncorrectable
problem of insufficient bias, I think the
wisest course by far is to exchange
your mis-shelled tapes for correctly
shelled ones.

"White -Box" Tape
In response to questions about

"white -box" tapes (those not identified
as to manufacturer), this magazine has
taken a negative position if high fidelity
is desired. Our feeling has been that
while such tape may be satisfactory,
one faces a buyer -beware situation.
The tape may not have been originally
intended for audio purposes, and
therefore may not have the appropriate
magnetic characteristics. It may be in-
accurately slit down from wider tape; it
may not have adequate lubrication,
and so forth.

However, at least one reader has
had a very favorable experience with
white -box tape. Robert E. Blay, of Rut-
land, Vt., writes:

"Several months ago I purchased 40
1,800 -foot reels of white -box tape. The
cost was about $1.35 each. I used 36
of them for a project and didn't have a
clinker in the bunch. In fact, their quali-
ty exceeded that of many so-called
premium tapes I have used in the past.
I have been taping on open -reel for
about 18 years and up to now would
never have considered using white -
box tape. But henceforth I'll be using it
for all but the most exacting require-
ments. Incidentally, the supplier was
not only extremely courteous and help-
ful but prompt. I received my order in a
week.'
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and other memory classics
the 50's and 60's

The Wonderful Rhythms And
Songs You Know And Love

'PEPPERMINT TWIST-
(AND OTHER MEMORY
CLASSICS FROM THE 50's
AND 60's) THREE CD's-THECD'sCOMPLETE TREASURY

ONLY $49.99 401111

Get a valuable Compact Disc Storage System Just for
Listening to this Memorable New Treasury.

ORIGINAL ARTISTS IN A UNIQUE COLLECTION
NEVER BEFORE AVAILABLE ON "CD"

Now -o remarkable opportunity to own and enjoy the music of your youth - the
wonderful nostalgic Melodies and powerful Rhythms that will bring bock a rush of
memories. Here, in one superb and exclusive TREASURY you'll discover the most
memorable popular "classics" from the 50's and 60's - music that shaped your thinking,
your actions - your world. Where were you (and who were you with) when you first
heard "Where Hove All the Flowers Gone" or "Soldier Boy" or "Rock Around the Clock"?
Do you remember the very first time you heard "When a Mon Loves a Womon"? lmogine
having dozens of memorable songs like these - oll on CD.

THREE COMPACT DISCS - ORIGINAL ARTISTS
ALL DIGITALLY REMASTERED

If you hove ever searched for these songs or questioned whet they might be ovoiloble on
Compact Disc - wonder no longer, for here they ore!

Yes, rock classics - reproduced os you hove NEVER heard them before.

EXCLUSIVE "TREASURY" - AVAILABLE NOW ONLY THROUGH
THE SPECIAL COOPERATION OF ALL DISC MUSIC AND

DELTA CD RECORDINGS
These ore the songs you grew up with. But, until now, a collection of these valuable
recordings could only be found on LP, analog pressings. Now - fully enhanced, the
"tracks" hove been assembled BY ALL DISC MUSIC AND DELTA into one truly mogrificent
TREASURY offering the vitality and freshness possible ONLY with the Compact Disc'

"IMPORT" CD's AT THE COST OF DOMESTIC DISCS
Couldn't be fairer, could it? You hove nothing to lose - and a world of memories to
recapture. Act now. Moil coupon today. OR. FOR FASTEST SERVICE CALL TOLL FREE
1 -800 -All DISC (1-800-255-3472). IN CONNECTICUT CALL 1-452-0203.

MORE THAN 60 OF YOUR FAVORITE HITS
MOST NEVER BEFORE AVAILABLE ON COMPACT DISC!

In A Goddo Do Vido Where Hove All fie Flowers Gone? Deep Purple Moybelline
Windy Judy in Disguise Silence Is Golden Hippy Hippy Shake
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Keep Searchin Keep on Dancing Turti Frutti Nut Rocker
My Boyfriend's Dock When A Mon Loves A Woman Rock Around The Clock Rip it Up
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Soldier Boy Dlue Moon Wolly Dully At The Hop
Just Wolkin' In fie Roin I'd Love You To Want Me Do Doo Ron Ron Speedy Gonzales
Mary Lou My Special Angel Talohassie Lassie It's My Party
Charlie Drown Hey Paula Rubber Doll Jenny Jenny
Peppermint Twist Softly Whispering I Love You Good Golly Miss Molly Ready Teddy
Pipeline Solitaire Shoke. Rattle Er Roll ... AND MORE!
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STORAGE
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MOUNTING
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 INTERLOCKING

MODULAR DESIGN
 MADE IN ENGLAND

yours, as our gift just for listening to the
PEPPERMINT TWIST TREASURY for 10 DAYS!

LN JOY THE COMPLETE "PEPPERMINT
TWIST" TREASURY IN YOUR OWN

HOME FREE FOR TEN FULL DA YS . . .

Then (and only then) after you hove heard all 60 of
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AUDIOCLINIC
JOSEPH GIOVANELLI

Bypassed Filter Capacitors
Q. I notice that many power sup-

plies use a 0.1-µF capacitor in parallel
with a 10,000-µF filter capacitor.
Why?-Tom Unger, Gardena, Cal.

A. The 0.1-ILF capacitor is there to
suppress switching transients. so that
they won't find their way into the audio
circuits. Its use also tends to keep r.f.
out of the power supply. Yes, the large
filter is there, and you wonder: "How
can this small capacitor work if the big
one won't?" The answer is that the
large capacitor is not a perfect capaci-
tor at high frequencies. It possesses
inductance. which is effectively in se-
ries with the r.f. being bypassed. re-
ducing the amount of effective bypass-
ing which will be accomplished by the
filter capacitor at high frequencies.

Transient "Click" on Turnoff
Q When I turn my receiver off, a

"snap- or "pop" is heard, and the pro-
tection indicator flashes for an instant. I
wonder if this means that the amplifier
is producing so much power that there
is a chance of damaging my loud-
speakers. I've heard all sorts of opin-
ions about this annoyance, ranging
from "they do all do it" to "don't worry
about it." What are your thoughts about
this?-Name withheld

A. I receive many letters of this kind.
From what I read and from my own
experience, they don't "all do it."

I have never heard of an instance
where the "click" was so pronounced
as to drive the power amplifier to a
point where its protection circuit was
activated. I have to believe that your
protection circuit flashes not because
of an overload. but because the oper-
ating voltages have fallen, leading to
erroneous reading of that circuit.

Why would some gear act as you
have described and other equipment
be free from such noise? I have yet to
figure it out. One manufacturer told me
that much depends on the way the
circuit grounds are laid out. I have no-
ticec that many units which exhibit this
set of symptoms are also subject to
interference from external power -line
transients. such as those produced by
the turnoff of a refrigerator or the oper-
ation of a furnace.

I suggest that you check with the
maker of your equipment or his repre-
sentative to see if he has a solution. If

you wish to experiment, and if you do
not mind violating your amplifier's war-
ranty. you can try wiring a resistor and
capacitor, in series. across your ampli-
fier's power -switch contacts. The ca-
pacitor should have a value of about
0.02 to 0.05 µF and be rated at 600 V
d.c. The series resistor's value should
be 50 to 200 ohms, and it should be
rated at 1 watt. I have successfully
silenced such problems. in some
cases. with just this simple circuit.

Heads or Tails
0. I was asked to send a cassette to

someone "heads out and ready to roll."
Can you tell me what the term "heads
out" means?-Steve Kranick. Loudon-
ville. N.Y.

A. A cassette's beginning is said to
be the "head" and its end to be the
"tail." If we play a cassette to the end
and do not rewind. we say that it is
wound "tails out.- If the tape has been
rewound and is ready to play again.
we say that is it wound "heads out."

These terms are carry-overs from
professional recording -studio practice.
Open -reel master tapes are always
stored tails out. because the tape is
wound more neatly on its reel or hub
than it would be if it were rewound prior
to storage. Wound tails out. there are
no protruding turns of tape. whereas if
the tape is rewound. there is a tenden-
cy for it to be more loosely packed,
with some edges standing out from the
pack. When the tape is placed in its
container. these raised tape edges will
be squeezed or folded down. This, in
turn. causes permanent wrinkling of
the tape and leads to less -than -perfect
contact between the playback head
and the tape.

People who request cassettes to be
wound "heads out" need to be able to
play them immediately, without waiting
to rewind them.

Incompatible Equalization
With Different Speakers

Q. I own a pair of speakers employ-
ing 5 -inch woofers. I didn't like the way
the tweeters sounded, so I disconnect-
ed them. To restore the lost treble I

used an equalizer, and found treble
boost settings which enabled me to
restore the sound to "normal." In fact, I
even prefer the sound from these woof-
ers to some three-way speakers I own

which cost hundreds of dollars more
than the little systems. However, when
I try these same equalizer settings with
some of the other speakers, the music
sounds awful. Why?-Anthony Maul-
din, Lewisville, Tex.

A. There are a few factors operating
here. First, your small systems use
woofers which themselves are reason-
ably small. Thus, with some treble
boost, these woofers are capable of
producing reasonably smooth highs.

Your letter doesn't mention whether
your other systems are still equipped
with their tweeters. If so, before the
equalizer is switched in, the treble is
already more or less flat. If you then
add the boost, the highs will be exag-
gerated. So the sound is likely to be
"awful."

Perhaps, in fact, you did remove the
tweeters from your larger systems be-
fore introducing the equalization. In

that event. your midrange driver may
be of such a design that it is simply
incapable of producing the full range
of highs, even with treble added. Even
if the driver can reproduce the fre-
quencies, there may be a number of
serious peaks and dips in the treble
region that make the sound "awful." Or
perhaps there is a low-pass filter asso-
ciated with the crossover network
which you should have disconnected.

With all of this, it is likely that, with
your three-way speakers, you need a
different EQ curve to bring about the
smooth highs you obtained from your
small speaker systems.

Matching a Preamp to a Power Amp
Q. My old tube preamplifier is spec-

ified to have an output impedance of 1
kilohm, and is designed to work best
into a load of 100 kilohms or more. My
transistorized power amplifier has an
input impedance of 20 kilohms. The
owner's manual for the preamplifier
states that, in such a case, a modifica-
tion can be made to the preamplifier to
achieve optimum results, but gives no
indication as to what this modification
might be. Can you help?

Is there an ideal ratio for imped-

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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Intermittent failure of
an amp may be due to the
protection circuit being
triggered, but the list of
possible causes is long.

ances of interconnected audio compo- preamp was built, most power amplifi- What could be wrong?-Elpidio Aro-
nents?-Tom Unger, Gardena, Cal. ers had high input impedances. cho, Newark, N.J.

A. To make your preamplifier drive As for ideal ratios between output A. I would venture that you may be
your power amplifier without loss of impedance of the driver and input im- operating the equipment somewhere
bass response. change its output cou- pedance of the load, if we are not dis- near its maximum power output. Per-
pling capacitor to a value five times
higher than that which it now has. If

cussing cartridges and loudspeakers,
I usually suggest that the impedance

haps the cutoff is the result of the pro -
tection circuit turning off the amplifier.

you like, ten times its original value will of the device being fed should be ten The next time this occurs, turn off the
also be fine. times that of the driver. This is done so amplifier. Wait a minute and then turn it

The problem of bass loss can occur that a maximum voltage is transferred on again. If I am correct, all will be well.
in a situation like yours because of between the two devices (rather than a Of course, to keep this problem from
voltage division between the preamp's maximum of power, which would be recurring, operate the equipment at a
output coupling capacitor and the in- transferred if the impedance between somewhat reduced volume.
put impedance of the power amplifier. the devices were matched). What I have mentioned is certainly
By making the value of the capacitor the simplest situation to deal with. But
greater, the amount of such low -f re- Intermittent Power Amplifier many other factors can bring about an
quency loss is minimized. Operation intermittent failure of your equipment.

The obvious question is, why didn't Q. Not long ago my integrated am- There may be poorly soldered connec-
the maker use a large coupling capaci- plifier just stopped working. I took it to tions, cracked circuit foils (which open
tor in the first place? The answer is that an authorized service shop, where I when hot), dirty contacts on switches
he tried to prevent low -frequency was told that it was working properly. and controls, internal components
pulses from finding their way into the Reinstalled, the amp worked properly which can cause problems if permitted
power amplifier, where they would add for a few days, then cut off again. I to heat up, etc. The list is almost end -
distortion and perhaps damage the checked the power and other circuit less, and intermittent conditions are
amplifier's output stage and/or the breakers with an ohmmeter, and there usually the most difficult for a service
speakers. It is likely that. when the was continuity across each of them. technician to deal with. A

Discwasher takes the tackies off your tape path.

For home and car.

Discwasher tape care products
do away with tacky contaminants
for the purest sound possible.

The Discwasher" Perfect Pathim
Cassette Head Cleaner removes
oxides and residues from all tape
heads and the entire tape path. This
unique dry cleaning system is gently
effective and totally non-abrasive.

Discwasher" C.P.R.n" cleans
capstans and pinch rollers to prevent

tape jamming. And Discwasher"
D'Mar eliminates magnetism
problems that could erase portions
of your tapes.

Discwasher, with a complete
tape care system, is the technological
leader in keeping your tapes and
ecuipment in top form. Discwasher,
<-09 Itansworld Road, Schiller
Park, L 60176.

Find out what we can do for your record,
compact cisc and video equipment, too!

discwasher
For good, clean fun.

c 1986 Discwasher
A Division of International Jensen Inc

Enter No. 17 on Reader Service Card



Simplicity:
The most difficult form to achieve.

Thanks to German craftsmanship
and engineering, Canton brings
you audio components of
exceptional caliber.

See them. Hear them.

A wide range of Canton audio
products await your audition at
better stores across the country.

Canton North America, Inc.
254 First Avenue North
Minneapolis, MN 55401
612/333-1150

CAITON
F_gh Fidelity Mode in W 0,ermor

/ I
1 on Reader Card



Matthew Polk's Awesome Sounding SDA-SRS & SDA-SRS 2

SDA SRS
51395 ea.

SDA SRS 2
S995 ea.

Matthew Polk, the loudspeaker genius, with his Audio Video Grand Prix winning SDA-SRS and latest technological triumph
- the extraordinary SDA-SPS 2.



"The Genius of Matthew Polk Creates
The Second Awesome Sounding Signature Edition SDA!"

Polk AudioS Extraordinary New SDA-SRS 2 is Here!

ow the genius of Matthew Polk brings
you the awesome sonic performance of
the SDA-SRS in a smaller, more mod-

erately priced, but no less extraordinary
loudspeaker, the SDA-SRS 2.

"Spectacular... it is quite an
experience " Stereo Review

Matthew Polk's ultimate dream loudspeaker,
the SDA-SRS, won the prestigious Audio Video
Grand Prix Speaker of the Year award last year.
Stereo Review said "Spectacular...it is quite an
experience" and also stated that the SRS was
probably the most impressive new speaker at
the 1985 Consumer Electronics Show. Thou-
sands of man hours and hundreds of thousands
of dollars were spent to produce this ultimate
loudspeaker for discerning listeners who seek
the absolute state-of-the-art in musical and
sonic reproduction.

Matthew Polk has, during the last year,
continued to push his creative genius to the
limit in order to develop a smaller, more
moderately priced Signature Edition SDA incor-
porating virtually all of the innovations and
design features of the SRS without significantly
compromising its awesome sonic performance.
The extraordinary new SRS 2 is the successful
result. Music lovers who are privileged to own a
pair of either model will share Matthew Polk's
pride every time they sit down and enjoy the
unparalleled experience of listening to their
favorite music through these extraordinary loud-
speakers, or when they demonstrate them to
their admiring friends.

"Exceptional performance no
matter how you look at it"

Stereo Retiree

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-

.U.S. Potent N.. 4,4611, 431 mind 4,457, 064. 0014.. pallnts pnding.

dimensional imaging surrounds the listener in
360° 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 spectacular...We heard the sound to our
sides, a full 90° 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...lt is quite an
experience! Furthermore, it is not necessary to
play the music loud to enjoy the tactile qualities
of deep bass...Exceptional performance no
matter how you look at it."

The awe-inspiring sonic performance of the
SDA-SRS 2 is remarkably similar to that of the
SRS. Words alone can not express the experi-
ence of listening to these ultimate loudspeaker
systems. You simply must hear them for yourself!

silver coil polyamide dome tweeters and a com-
plex, sophisticated isophase crossover system.

Like the SDA-SRS, the SRS 2 incorporates:
1.) time compensated, phase -coherent multiple
driver vertical line -source topology for greater
clarity, increased coherency, lower distortion,
higher power handling, increased dynamic
range and more accurate imaging. 2.) a mono-
coque cabinet with elaborate bracing and MDF
baffle for lower cabinet read-out and lower
coloration. 3.) progressive variation of the high
frequency high-pass circuitry for point -source
operation and wide vertical dispersion. 4.) the
use of small active drivers in a full complement
sub -bass drive configuration coupled to a large
15" sub -bass radiator for extraordinarily tight,
quick and three-dimensional mid and upper
bass detail combined with low and sub -bass
capabilities which are exceptional. The speakers
are beautifully finished in oiled oak and walnut.

Other superb sounding Polk
speakersfrom $85. 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 as low as $85
ea. The breathtaking sonic benefits of Polk's
revolutionary True Stereo SDA technology are
available in all Polk's SDA loudspeakers which
begin as low as $395. each.

"Literally a new dimension in "Our advice is not to buy
sound" sfr,Re,,, speakers until you've heard

Both the SDA-SRS and the SDA-SRS 2 are high the Polk s" Musician Maxazine
efficiency systems of awesome dynamic range The experts agree: Polk speakers sound better!
and bass capabilities. They both incorporate Hear them for yourself Use the reader service
Polk's patented SDA True Stereo technology card for more information and visit your nearest
which reproduces music with a precise, life- Polk dealer today. Your ears will thank you.
like three dimensional soundstage which is
unequalled and gives you, as Julian Hirsch of
Stereo Review said, "literally a new dimension
in sound". Each beautifully styled and finished
cabinet contains 4 Polk 6%2" trilaminate polymer The Speaker Specialists ®
drivers, a planar 15" sub -bass radiator, 2 Polk 1"

1915 Annapolis Road. Baltimore. MD 21250

Where to buy Polk Speakers? For your nearest dealer, see page 116.

Enter No 24 on Reader Service Card



ROADSIGNS
IVAN BERGER

DIAL POINTERS

Staying Tuned
When I was a kid, radio networks

were in full flower, and a given
program could often be heard from
many stations simultaneously. This
was handy on long car trips-if you
got far enough out of town for your
local station to fade out in the middle
of Jack Benny or Your Hit Parade, you
could just chase the program up and
down the dial until you found another,
closer station carrying it. In Europe
and Japan this is apparently still the
case (it also remains true, to a limited
extent, of news broadcasts and some
Public Radio programs in the U.S.).

European road travellers may soon
have their FM program -chasing

automated. A Radio Data Signalling
(RDS) system adopted by the
European Broadcasting Union (and
perhaps to become a CCIR world
standard) is going into service on the
British Broadcasting System next
year. Stations equipped for RDS will
send out frequent digital codes,
generating a dashboard display
which identifies the program, the
station, alternative frequencies
carrying the same program, the time,
and the date. Additional information
would tell you when to switch to
another station for such special
services as traffic announcements.

In the U.S., it might be more useful
to identify program formats (which are

duplicated from region to region) than
individual programs (which usually
are not). Then, whether your tastes
ran to classical, rock, jazz, or
whatever, you could get a relatively
uninterrupted flow of it no matter how
far you drove. There would still be
holes in what you heard, alas, since
the system is only for FM-no help if
the programs you want are on AM.
Some sections of this country are
without classical FM stations, and the
New York area, at least. currently
lacks an FM country/western outlet.
Most news and sports broadcasting
seems to be on AM, too.

The service might be expanded to
carry other information, such as
phone-in numbers (more useful to car
listeners with cellular phones) or the
name of the current musical selection
("No John, that's not Tchaikovsky: the
radio dial says it's Franck."). If it ever
goes so far as transmitting song
lyrics, I hope any car radios which
provide that information have their
displays angled so only the
passengers can read them.

Good and Bad Alarms
A Mercedes owner lost his car

stereo about a block from my house
at 2:00 a.m. the other night. By 2:15
he'd forfeited my sympathy, and by
4:00 the victim, not the thief, had
earned my hatred and that of a few
hundred others in the neighborhood
suspect.

What got our curse was his alarm.
It woke us when it went off (apparently
it attracted no police attention, even
though I'd called them), and was still
going strong two hours later, while we
vainly strove to sleep.

By New York City law, alarms must
shut themselves off after a few
minutes (the good ones reset
themselves, in case there's a second
attack). If help hasn't arrived in those
few minutes, the thieves will have
made their getaway, and further
sound will only disturb the
neighborhood's sleep. This car,
unfortunately, had New Jersey plates,
so I doubted it would do me any
good to swear out a complaint
against its owner: I've never heard of
that law being enforced, anyway.

1111
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Why would someone install an

alarm without an automatic shut-off?
Perhaps it saves a few bucks, but
would the owner of a Mercedes
500SEC be too strapped to afford it?
Perhaps the alarm installer knew so
little about the field that he was
unaware such a device was available
or needed. Either way, it reflects
badly on installer and car owner alike.

I recommend car alarms-but only
with automatic shut-off and reset
systems.

One -Hand Me
Standing up, with both hands free, I

find a CD jewel box hard to open.
Driving my car, with one hand firmly
on the wheel, I have little difficulty
opening a jewel box with my other
hand.

My secret? I lay the box down on
the passenger seat, place my thumb
on the ridged edge of the box top
near the labelled spine, and hook my
fingers over the lip at the lid's other
end. Then I press down with my
thumb and lift with my fingers, and
the box comes open-often on the
first try.

This works only when the box is
resting on a soft surface. Otherwise,
the whole box tilts up when I lift. This
is no problem in the car, because the
passenger seat is soft.

When I'm not driving by myself, of
course, I have an even easier system.
I just hand the jewel box to my
passenger and say. "Here. Open
this." If my passenger has opened
jewel boxes before, this works as well
as my secret method, sometimes
even better.
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FEEL
THE

THUNDER

FCC ROAD THUNDER
Why be content with just hearing
your music when you can feel it too
with ROAD THUNDER SPEAKER
SYSTEMS FROM MTX.

Road Thunder Speakers are really
portable home hi fi systems
uniquely designed to fit in most
vehicles without cutting holes!

Feel your new compact discs and
cassettes through the efficient, high
power, MTX woofers featured in
every cabinet.

MTX's exclusive 10 year limited
warranty insures performance and
durability that will outlast the lifetime
of even the toughest vehicles.

Experience the feel of your music
system. . . feel the thunder . .

ROAD THUNDER SPEAKERS
cROM MTX.

Available at finer car stereo
specialists.

LOUDSPEAKERS -A MITEK COMPANY
ONE MITEK PLAZA, WINSLOW, ILLINOIS 61089
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If your car's CD player
loads by magazines, you'll
want your home player to
do likewise. Manufacturers
are well aware of this.

CD Interactions
The Compact Disc stands at an

interesting point in history. It's the first
audio medium to become available
for the car nearly as soon as it
became available for home use.

That's leading to some interesting
interactions: You can bet that there
will soon be home players to accept
the single -disc CD cartridges that
now 'it Yamaha, JVC, Clarion, and
Marantz car stereos. One newsletter
has also said that the format would
be used by "Nippon Gakki
(Matsushita)"-a puzzler, since
Nippon Gakki is Yamaha's Japanese
corporate name. You can also bet
that Pioneer and Mitsubishi will
eventually come out with in -car CD
changers to take their multi -disc trays,
and that Sony will bring out a home
player for their DiscJockey trays too.

This isn't inside information, merely
logic Having to shift discs in and out
of cartridges or trays when you

jecide to play your car discs in the
house or vice versa is a real
discouragement, but once you have
both home and car players that use
such a loading format, you're unlikely
ever to buy another player that does
not use it. About the only times you'll
ever remove a disc from its holder will
be if you run out of holders or want to
load the disc into your portable
player-and portables that take
single -disc cartridges will appear too.

In the meantime, portables are the
main link between home and car CD
play. There are accessories linking

portables into car systems: one.
coming soon from Sony. is a gadget
that goes into the tape transport like a
cassette, similar to what Recoton now
makes. Car head units with front -
panel jacks for portables are
beginning to appear as well. This may
prove an interesting application for
Toshiba's CD portable. which is a bit
larger than the others but has a
remote control: you could set the
Toshiba safely on your car's floor (I
worry about other portables flying
off the seat when the car stops) and
use the remote to operate it.

Performance Options
After you've chosen the car, the turbo, and the special tires, there's one more
option that makes cruising for mile after mile just as satisfying as brisk
acceleration or following a winding road.

Listen to Design Acoustics Mobile Loudspeakers. With honest, powerful,
musical bass. And balanced performance that gives every note an equal
chance. In your choice of 6" round or 6"x 9" two-way models, or our killer
6"x 9" three-way.

Easy to mount from either top or bottom. The contemporary frame and
grille complements today's automotive styling. And it's far stronger than
stamped frames that can distort when mounted on less -than -flat surfaces.
Each speaker pair comes complete with instructions, cable with attached
connectors, mounting hardware, and template.

Write today for the name of your nearby Design Acoustics mobile sound spe-
cialist. Your source for great sound wherever you live...and wherever you go!a DESIGN

ACOUSTICS
. 1225 Commerce Drive, Stow, Ohio 44224

%if -
...we put you in the driver's s

for better car stereo!
Enter No. 16 on Reader Service Card



Scientific Illusions
Re"iev,75 of Nurispeakers sometimes speak of black magic, the

hidden ingredient that make. a speaker sing after scserrce has had
its say. For us at Infinity, there's no risugir: in designing a hrud-
speaker, thc ugh there is intuition, and art, and a ot of applied
science. Yet we hialtic in illusion and we bend our science to create
the imponderable reality that occurs when a living performance
emerges from on: l meispeakvrc. Tbrc year the iliusi, .n ben .rnes
more potent thrte_cgh these produa innovations:

 A re-ertgrineerea and rp-rontrip, 4rpri RS S.*nrc with low deffratwon
(abinets, /Laths grills, new drivers, ana startlingly tealistit
Chatsworth Oak cabinetry. A new stanaard for bookshelf

 A Stuniu Monitor Series that achieves an uncommon blend o)
ultra Wgli efficiency, linearity and style. PolyprDpylerte coatec
cores. front mounted controls and High Output Polyccll
tur'etec are housed irr licndsome, contoured rosewood (

 A Series II automotive speaker line that offers cll new drivers
and coimeth New Poll ell midranges and tweeters do wonders
for the human voice and anything else within its frequency band.

 A Video Reference Staneard Series with height-adjuctable
caainets, shielded dnvers contemporary styling and the sheer
mnsicdity on which rue'Le built our reputation_

Enter No. 20 on Reeder Service Card Infinity - The illusion of being there.
Infinity System!. Inc.  94419 Owensmotah A ,enue  Chatsworth, CA 91131  (818) 709-9400



SPECTRUM
IVAN BERGER

STREAM LINES

Bit Buckets and Bit Streams
The CD-ROM format standard for

computer data on Compact Discs
was issued quite some time ago. So
far, however, not much computer data
is available on CD-ROM, and few
manufacturers can yet supply
CD-ROM drives.

That could change quickly this
year. Microsoft, a major computer
software company, is holding a
conference to set CD-ROM file
standards, necessary because
computers don't access CD data the
way.we listeners do. When we listen
to music, we dip our ears in a running
stream, concentrating on the
information reaching us right now.
What's past has been processed and
partially forgotten, background to the
notes of the moment; what's yet to
come can only be anticipated.
Computers don't just take a dip; they
imbibe data by the bucketful and
store it in memory, where any part of
it can be accessed instantly.

What's in the bucket matters a
great deal. Each dip into the bit
stream should yield a precisely
defined block of bits, a file, containing
only the program or data the
computer needs to work with. This
involves not only reading a track
index, as musical CD players do, but
checking for precise sequences of
bits that define exactly where each
file begins and ends. Otherwise, the
computer might find parts of an
adventure game where it expected
instructions on filling out an income
tax return. Citing destruction of an
enemy asteroid as a capital loss is
sure to earn you an audit.

Computer files on tape and floppy
disk already include such file
markers, but the markers vary
according to the computer and the
operating -system program it uses. Of
the five Radio Shack TRS-80
operating systems I have at home, for
example, only two can read each
other's files, and none can read those

of my wife's Kaypro. Such
incompatibilities are barely tolerable
for the comparatively small production
runs that are economical with
magnetic media. The high cost of CD
mastering, however, restricts CD's
use to discs with some potential for
widespread sale. Otherwise the cost
per disc becomes prohibitive. If
separate masters were needed for
Tandy, Apple, IBM, and Commodore
editions, CD-ROM would be
uneconomical. However, if a common
file standard can be used, then all
computers will be able to read the
same discs, and the potential market
for each disc becomes more
promising.

We'll probably never achieve full
interchangeability of discs among
computers. Files of reference
information-such as catalogs,
interactive novels, encyclopedias and
back issues of Audio-can be made
universal. Programs, which tell
computers how to use information or
perform other tasks, cannot, because
the computers speak entirely different
languages. It would be like giving a
Martian directions in Swahili.

So far, this all has little to do with
sound and music. Computers are
riding on the coattails of a medium
developed for us, and so far
contributing little to it. Once CD-ROM
takes off, however, computer use will
be the driving impetus towards
developing low-cost equipment to
record CDs. Judging from our mail,
there's a substantial audiophile
demand for it.

Pocket Karaoke
A recent visit to an electronics

trade fair in Taiwan turned up very
little audio equipment (even Proton
was displaying mostly video). But I
was intrigued by a pocket -sized
karaoke unit from a company called
Tranbon. (At least I think it was one
unit-the Chinese -language brochure
showed it labelled the "Go Singer,"
while the English -language flyer
showed it as the "Sing Along"; both
versions were model TE-202.) The
unit has two microphone inputs, two
earphone/speaker jacks, and a signal
input (presumably preamp level). A

signal is fed in from a tape recorder
and mixed with the signals from the
microphones; the mixture is fed back
to the singers via the headphones or
can be fed to an external speaker "for
public amusement." The voices are
enriched by an echo circuit-a feature
no karaoke outfit can do without.

The TE-202 is good for more than
karaoke. It can be used as an
intercom between a motorcycle rider
and passenger, as a mixer when you
sing along with an electric musical
instrument or, in karaoke configuration
again, for learning a language via
lessons on tape.
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When you look at an audio
component and wonder
why its designer failed to
do something as you would
have, you may be right,
but he may be right too.

Sealed -In Goodness
Before audiophiles turned their

attention to capacitors, resistors used
to be a talking point. I remember
replacing the noisy carbon resistors in
my first tape deck's signal path with
quieter metal -film ones. (Like most of
us, I never measured the difference,
but took the improvement on faith.)

Now I've just heard, for the first
time, of a resistor which might have

audiophile applications-hermetically
sealed thin-film resistors. According
to Electronic Design, the John Fluke
8842A digital multi -meter uses these
resistors in critical circuits to maintain
accuracy for two years between re -
calibrations. I wonder if we'll see such
sealed resistors in perfectionist audio
equipment soon-or if some
audiophile manufacturer is quietly
using them already.

roam el."

The Breaks
I once got into an argument with a

tape -deck designer when I suggested
that he should have put the tape -
break detector switch on the opposite
side of the head assembly. "You
can't!" he snapped. "There's no room
there!" Then we looked behind the
panel and discovered that he'd
placed the tape -break switch in the
most crowded location possible, while
my suggestion would have made
assembly much easier.

It was too late to change the design
at that point (it usually is, by the time
we journalists see a new product).
But that may have been all to the
good, since his placement of the
switch made at least as much sense
as mine. He'd placed it between the
capstan and the take-up reel, where it
would detect all tape breaks but
would also prevent using the recorder
to spool unwanted sections of a tape
into the wastebasket while editing.
Since I did a lot of live recording at
the time, I wanted the switch between
the head assembly and the feed reel;
there, it would allow such editing but
would miss any tape breaks that
occurred after the tape had passed
the capstan. A better compromise
might have been to leave the switch
where it was, but have some means
of bypassing it or latching it in its
"tape -unbroken" position.

The point of all this is that when you
look at some aspect of an audio
component's design and wonder why
the designers failed to do something
as you would have, think again. You
may be right in assuming that your
way is logical, but you may be wrong
if you assume the designer acted
unwisely.

Having a different mind, different
experience, and different prejudices
than the designer, you are bound to
come up
designer did not use. But the
designer had to juggle factors you
may not be aware of.

Production cost is a major example.
It's no good designing in a nice touch
that will attract 1,000 more
purchasers if that raises the price
sufficiently to drive away 2,000 others.
Space availability must be considered
too, especially in car stereo. For a
given panel space, the designer must
choose between having fewer large
controls and more numerous tiny (and
crowded) ones. Circuit functions must
also be considered. If placing a
control where it's most logical will
involve a long and noisy signal path,
which should be compromised-
ergonomics or performance?

How will the product be used?
Assumptions about this will bear
heavily on the ultimate design. Will
this tuner be used in the city or the
country? Will this recorder be used to
tape music, speech. or both? How
portable. how compact, must this
piece of equipment be? What kind of
light will it be used in?

The designer does not have all the
answers. That's why you and I can
come up with ideas for ostensibly
improving their designs. But we don't
have all the answers either.

Needless Needling
When a stylus goes, it's often the

whole cartridge that's replaced. One
reason is that there's more
competition to sell cartridges than
styli, so cartridges are more heavily
discounted and easier to find. A more
fiendish reason is that cartridge
makers often hide the cartridge and
stylus numbers where you can't find
them unless you remove the cartridge
from the arm's headshell. Even then,
you can't always find them.

Makers who offer multiple stylus
options temper their helpfulness by
making it impossible to tell your
78 -rpm stylus from your
microshibatalliptical without looking
up the number or color code on a
flimsy, easily lost paper sheet.
Stanton used to denote elliptical styli
with an elliptical mark and spherical
styli with a round one, but that's about
as much help as anyone ever gave
the user.

It all seems rather silly-and
designed to make moving -coil
cartridges with nonremovable styli
look more convenient than they
really are.

Setting Standards
It looks like conductor Zubin Mehta

is a CD enthusiast. Talking to The
New York Times about the acoustics
of Harlem's Abyssinian Baptist
Church some months ago, he said:
"For acoustics and audience
response, it's unbeatable . . . You
won't believe it, but the acoustics are
better than a Compact Disc!"
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THE AUDIO INTERVIEW

Phil Ramone:
YEARS IN THE LIMELIGHT
TED FOX

Phil Ramone may be the quintessen-
tial pop record producer. Undoubtedly
one of the top hit -makers of all time, he
is perhaps best known as the man
behind all of Billy Joel's zillion -selling
records. He has also helped create hit
records for a fair number of the pop
world's upper echelon, including Paul
Simon, Barbra Streisand, and Chicago.
His newest star is Julian Lennon.

Ramone is a true hands-on producer
who learned his craft as an engineer for
legends like Leiber & Stoller and Ba-
charach & David. His great commercial
success has earned him respect in the
music business, but it hasn't all been a
traipse through the tulips for Ramone.
Many critics have excoriated the records
Ramone produced for Billy Joel, and
Joel's most warmly received effort, The
Nylon Curtain, was-believe it or not-
a relative commercial disappointment,
with only a few more than a million
units sold. Ramone and Julian Lennon
similarly faced widespread skepticism
at first, although the quality of their
work ultimately quieted most critics.
Here Ramone discusses his reaction to
all this, and tells the story of his rise
from child violin prodigy to pop produc-
tion wiz. T.F.

You were a child prodigy violinist at
three, and you entered Juilliard at 13.
How did you go from this formal classi-
cal background to pop and rock 'n'
roll?
When you learn about classical music
there are so many rules, and there is
so much structure. When you're a teen-
ager, you're rebellious against certain
things. In the classical world . . . . you
don't do this and you don't do that. You
don't play baseball, you don't play ten-
nis, you play the violin. You don't listen
to other music except that which
comes in the package that is prepro-
grammed for you. I got into trouble
because obviously I listened to other
music. Here I was, a scholarship kid,
who had to live up to all these marks. I
was one of the few people who had the
Gershwin scholarship; you had to win it
every year. I came from a very poor
family, beyond poor.
What did you do for money in those
years?

I worked at anything. Because I was
cute and a moppet, I got various of-
fers. I'd go and do a television show.
play in a club or whatever.
This was when you were 10 or 11?
I was on the road by the time I was 12
The so-called vaudeville style of the-
ater was resurging then, in the early
'50s. People said, "He's cute and he
plays fiddle, and he does a little joke
and he can sing." Boom, I'm starting to
play gigs. In order to preserve my clas-
sical world, my violin teacher would
say, "You have to learn to read better,

so you must play chamber music." I

played chamber music with doctors;
there was a society. There was also a
little society where they made classical
recordings in a boutique manner. We'd
record in stereo in this guy's Riverside
Drive apartment or little classical halls
like Judson Hall. Any gig I could get I

would take, whether it was playing tha:
or playing in a club down in the Village.

am shopping all the
time for new sounds
and ideas. This
business doesn't allow
you the privilege of
looking at your charts.
If you start believing
in that stuff, you're
a has-been. You're not
working at your craft.

1
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in a rhythm section, trying to learn how
to write jazz.
You were a 12 -year -old kid playing in
jazz clubs in the Village?
Yeah. I electrified the fiddle, put it

through an amp. I loved Stephane
Grappelli. The attitude of the typical
violinist is that he's going to be Jascha
Heifetz. I understood the instrument,
and I also understood my own limita-
tions. If I wasn't going to be a Heifetz, I

wasn't going to settle. Also, I thought
the instrument, because of its ancient
quality, had so many ugly rules about
it. You never electrified it. Why? I was
into Charlie Parker when I was, like,
eight or nine years old, and I had to
literally hide out because it was against
the rules.

I was never a great piano player, but
I had a teacher who taught me a few
jazz and blues licks. Through him and

other friends I'd get to sneak into re-
cord dates, and watch jazz dates in
the studio. By the time I was 15, I was
into the studio.
Did that get you fascinated with the
guy on the other side of the glass?
Yeah. In 1957, '58 there were still a lot
of jazz dates being done. I'd go any-
place. To get in I'd clean the studio up,
do anything to be around it. Whatever
they wanted, I would do.
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ow did you first begin to work as an
engineer?

riends who were playing club dates
r gigs tried to open a demo studio in
heir apartment. That's where I started
eally getting into it. A friend of mine
amed Bill Schwartau, who I really idol -

'zed, was an engineer. Through him I

ot to meet Tommy Dowd and other
amous independent engineers who
eren't at Columbia or RCA-you
ouldn't get into those studios. Eventu-

-Ily a couple of guys hired me to work
s a musician on a Harry Belafonte
ecord: some musicians said I played
eal well. That's when I first went into
he RCA and Columbia recording stu-
 ios, playing in a section, scared to
eath. Eventually I got to go into the
ontrol room. All I cared about was to

et into the control room. I was fasci-
ated. I'd be at those playbacks and
'd say, "Wow!" I had recorded a lot
ince I was eight or nine, and I had
ranscriptions and acetates, record-
ngs of concerts, and the sound was
wful, disgusting. I didn't play that well.

n my opinion, but even when I did play
ell it still didn't sound good to me. So
begged these guys, when they

pened this tiny little demo studio in
heir apartment, I asked them if I could
o anything. I'd work for nothing, and
ventually when they made enough

money I would become a part of the
thing. I started in this kitchenette kind
of situation.
What kind of studio setup was it?
The living room had a piano in it and
some tiles and a carpet, and a couple
of condenser mikes; in those days, '58
or '59, it was really the ultimate thing to
own a Telefunken. I learned how to
record mono and then two -track, which
was in its beginning stages, and then
to find echoes. We shellacked one of
the bedrooms, painted it for weeks un-
til it had the right sound. Because mon-
ey was tight, what we did to delay the
echo was to take the feed from the
tape machine, un it into that bedroom,
and then return it. That is not great
technique. But I'd seen this guy at Co-
lumbia run his tape machine into these
huge vaults of echo and slap, and oth-
er sounds, and I said, "Oh, this is what
I've got to learn." Because half of what
you do in the studio is the mixture of
echoes. reverbs, slaps.

I got hold of an album: I'll never
forget. it was called Elsa Poppin and
Her Pixieland Band. Some French guy
and a French engineer made it, proba-
bly in 1953 or '54. It did what George
Martin and other people did later.
There were seven or eight machines
out of sync, in sync, and all of it humor-
ous. One part would slow down while

another part would go out of sync and
the guy would giggle. I sat there for
days, months, listening to this and try-
ing to figure out how he did those
things.
Did you learn mike placement and oth-
er recording techniques by playing on
sessions and watching, or by experi-
menting with engineering?
Both. From playing I learned immedi-
ately from the playback what was hap-
pening. I would do dates in other peo-
ple's studios for only one reason-to
learn what the engineer was doing. I'd
say, "Do you mind if I come in here?" It
was sort of an unwritten law that musi-
cians never went in the control room.
Only the concertmaster or the contrac-
tor did. I used to watch them doing
microphone placement, which was the
key to good recording -studio tech-
nique in the '50s.

My reputation grew very quickly. By
the time I was 21 I was engineering for
[Burt] Bacharach and [Hal] David,
Quincy Jones, Leiber and Stoller, Ellie
Greenwich, Jeff Barry, Neil Diamond,
Doc Pomus, and Mort Shuman. There
were maybe four independent studios
that had any reputation. A & R Record-
ing Studios, which I was a part of, was
really starting to happen, because
when Bell Sound and a couple of the
others were overbooked we got the
spill.

Rock 'n' roll people like Leiber and
Stoller were making records to sound
great on a mono station. Then I be-
friended Tommy Dowd and people like
that who were into stereo. But I had to
have more than two tracks. I befriend-
ed a lot of interesting people-people
in the computer business and other
areas of technique-to try to lock up
two machines. I had heard about this
eight -track machine that Atlantic and
Les Paul had. Eight tracks on one
piece of tape! I mean, if you saw the
machine today, you'd laugh. It was lit-
erally like a van, a truck, it was so
huge. But they could erase a track or
put one in, take one out. It was against
the union rules to do this.
You're kidding!
No, you were never allowed to over-
dub. In '60, '62, I don't remember
when, the rule changed. Now, when I
say it was against the rules. you were
supposed to record the singer and
everything was supposed to go down
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exactly as it went. You weren't sup-
posed to replace the vocal.
Why was there a rule against it?
Because the union said any time you
replaced the vocal, all the musicians
had to be paid. I had to make a speech
in front of a whole group of musicians
and say that the union had to realize
that multiple track was going to cause
a certain kind of problem. I built booths
because I couldn't control a singer's
level against a huge band. Very diffi-
cult. Only the big engineers in those
days knew how to do that, because
they had space and they'd build
screens around these people.
You were working in eight -track then?
No. we were still three -track. Then it
went four -track almost a year later. To
get control of a Diahann Carroll record
for Atlantic. . . . They said to me before
the session, "Diahann sings very quiet
and sweet, not loud." And we've got,
like, a 38 -piece band behind her.
Some friends and I built a corner for
her out of truck blankets and two-by-
fours. The session was with Nesuhi Er-
tegun, and I'll never forget it, it came
out so much different than any session

I had ever done. There wasn't that
leakage into the vocal. You could
change the balance. You could also
turn her channel off and get a stereo
mix, which you had to do when you
used four -track. You had to have the
band in stereo. I used to put the vocal
on track two and the rhythm on three,
because I learned the outside edges of
the tape were dangerous due to the
wobble of the tape. You tried to avoid
strings and stuff on the outside, but
you could put horns there and you'd
never hear any waver on the tape.
This was really pioneering.
Yeah. Especially when they went to
multi -track. Creed Taylor was really the
leader of the pack. He was another
client of mine. I learned a lot from him. I

was doing jazz records with Creed and
at the same time he was doing rock 'n'
roll. He was also working at Verve, so I
got into all this bossa nova stuff. He
gave me a lot of freedom. He let me
run the tape machine at double the
speed, waste tape. I followed and read
about everything that had to do with
recording technique. I wrote to people.
I wrote to this guy in France. I wrote to
George Martin and got a very nice let-
ter back. I listened to Beatles records

and said, "You know, this guy is doing
this on a four -track machine. Maybe
he's got two four -track machines, but
he's doing something no one else is
doing." And records were coming from
Nashville that used to kill me, they
sounded so good. Nashville was really
way ahead of its time. People don't
realize that. I travelled the country a lot.
So when I went to Nashville or some-
place, I'd run into a studio and learn
about how they got a sound.
Most of the producers I've talked to,
like John Hammond and Jerry Wexler,
have not really been trained technical
people. How important do you think it
is for a producer to be a technician?
I think whether you're an active techni-
cian or a person who uses his ears and
finds a great engineer to work with, it's
a real team effort. It just happens that I

was fortunate enough to have been an
engineer first. I think in this day and
age, wnere young people have a
chance to record at home and make
great demos and work with multiple -
track stuff, it's impossible to be a good
producer without having some techni-
cal knowledge or some technique.

Anybcdy that hangs around me will
tell you that I'm shopping all the time
for new sounds and ideas. I'm not out
to copy anything, but if Emulator
makes a new drum kit . Like, we
heard a new thing last night that I liked,
so I sent my assistant Joe to the store
in the morning to check it out, to see
whether it's interesting enough to ei-
ther rent or buy. Everybody has this
tendency to be so precious about the
past. It's the future I care about, and
what's happening at this moment. I re-
member doing interviews about CDs
five years ago. I was a big nut -case on
wanting to see that CDs made it. The
audience, meaning people who care
about new things, are going to reach
for better sound. better quality. Be-
cause when things cost more, people
expect better. When an album cost five
bucks 15 years ago, if you only had
three cuts that were good, and four
were mediocre and the other two were
throwaways. it didn't matter. You didn't
go broke buying a record. When kids
put down eight or ten bucks for a re-
cord. they expect and deserve a really
well -produced one.
When you were an engineer working
for other producers, didn't you ever

say, "Hell, I can do this better than that
shmuck, I don't need this guy to tell me
what to do"?
I think that I got my chops by working
with really good producers. Bad pro-
ducers were the guys who were not
around. They were good for me be-
cause they left me alone, and let me do
what they didn't do. There were guys
who couldn't talk to musicians: it would
insult their intelligence. because musi-
cians are the hired help, and they're
just supposed to get it done in three
hours. Not thinking that the musician, if
you gave him another 10 minutes,
might play the most incredible lick you
ever heard. Some producers used to
walk in, play you last week's hit. and
say, "This is what I want. I love the
sound on this guy's record and that's
what you better give me. I don't want
anything of yours." I used to get frus-
trated because they didn't want me to
do what I thought would be more in-
ventive, a new kind of effect. Guys that
wouldn't let me do that, I got rid of as

Paul Simon had grown
up in the studio-he
was practically born
there-and he likes to
be part of every inch
of his records. He had
come from years of
discipline that he and
Art Garfunkel spent
with Roy Halee, making
wild sounds that went
against all the rules.
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clients, when I had the freedom of
choice. I mean, guys like Quincy Jones
and Bobby Scott were adventuresome;
they let me alone. They would go out
and conduct the band or work with the
artist, and they knew they could trust
me in the control room. There was a
big transition from behind the glass to
beyond the glass. It's probably the
most important transition one makes.
Can you explain the financial arrange-
ments between you, the artist, and the
label?
It's changed over the last five or six
years, but basically, if they don't sell
records, I don't get paid. A lot of pro-
ducers demand heavy front money
and a high royalty, but I'm not getting
paid by the day. I don't get an hourly
rate. If it all goes well, then I start to see
some profits. That structure-if you
want to talk about insecurity, that's how
you live. You get paid quarterly against
actual sales minus returns. We're one
of the few businesses in the world that
take back merchandise. Record corn -

es, Billy Joel and I
are supposed to make
hit records, and we
may feel we are. But
you can't go into the
studio deliberately
trying to do something
that's stylistically
"right," or you'll
probably fail. You
can't let critics be
your guiding light.

panies say, "We shipped half a million
records," but it doesn't mean anything.

The fact is that a producer can be
paid well. If you have a hit, it's marvel-
ous. But you have to wait. And you
have to go through all of these dis-
counts, the free giveaways, the this,
the that. There's hundreds of clauses
in a record contract, and it takes a long
time to learn all of the routes to making
a decent deal. Producers only in the
last few years have gotten better deals.
Up until five or six years ago you were
nailed to a price and a delivery [date]
and a cost. Even today, in many con-
tracts, including those of most newer
producers, it says, "If you do go over a
certain budget, you pay."
Let's talk about some of the people
you've worked with. You and Billy Joel
have been together for eight years. All
of the albums you worked on have
gone platinum plus.

I think the reason we work well togeth-
er is that it's all one could ever hope for
in a relationship. He trusts me implicit-
ly. He gives me all the freedom I want.
And we're totally honest with each oth-
er-musically, as human beings, and
with the group of musicians we use.
There is a total, absolute belief in say-
ing what you think, immediately. I don't
lose my temper very easily. Part of my
technique is that I let the musicians get
in a playpen and scramble away for
hours.
How does a Billy Joel album come
together? Does he come to you with a
list of songs?
Generally, yes. For the first album I did
with him, The Stranger, he had three or
four songs. The band-Liberty DeVitto,
Doug Stegmeyer, Russell Javors-had
been with him for years. I believed in
the band; I think that probably got me
the gig. The thing I saw at Carnegie
Hall when I went to hear them was that
this was a very well put -together
rhythm section. Billy's past records
that I was handed were all studio -pro-
duced records with studio musicians. I
don't care whether a guy is a studio
player or a road player. Eventually a
road player with enough chops will be-
come a studio player.
I want to get at the essence of your
working relationship.
With Billy, yes, we're supposed to
make a hit record, we're supposed to
have a hit song, but neither one of us

will sit in the studio and believe that
that's what we're aiming at. We all have
the feeling that it could be a hit, or it
feels like a hit record. Those words are
part of our vocabulary. But you can't
go in the studio and try to make a hit
record. If you deliberately try to, you
will probably fail.
I think The Nylon Curtain got the best
reviews of all the Joel albums, yet it
didn't sell as well as the rest. Is that
frustrating? How do you explain it?

I love being teased about that, be-
cause everyone overlooks the fact that
the album sold a million records. Of
course, he had sold four or five million
before but it was like going from being
a .400 hitter to being a .300 hitter. So
success is a relative thing. I hope such
a "poor" seller happens to me every
time out. Also, if it wasn't for The Nylon
Curtain, I wouldn't have recorded Ju-
lian Lennon. Through that album he
decided that he wanted to work with
me. He loved it.
I want to talk about Julian Lennon more
a little later. First, let me ask you about
An Innocent Man, which sounded like
Billy's attempt to capture the songs of
his youth. Do you really think you can
do that? Can you make records today
that sound like the classics of the '50s
and '60s?
No. You know, when you analyze An
Innocent Man, there's another level of it
that is not looked into. What Billy felt
was that at his particular vocal age,
before his voice changed in his mid -
30s, he could still hit those high notes.
He loved songs like "Spanish Harlem"
and "Under the Boardwalk." It was part
of his background. He wrote an origi-
nal album and original songs. We did
not go out simply to salute the '60s.
Did Billy Joel feel he'd gotten too far
away from what rock 'n' roll really is,
and that he had to get back to it with
an album like An Innocent Man?
It was no more a process than The
Nylon Curtain was a process. It's
where Billy was at a particular time in
his life.
But there are outside influences . . . .

Of course there are.
For instance, Billy has obviously been
plagued throughout his career with
rock reviewers tearing him to shreds-
selling millions of records, but the crit-
ics really killing him. That's got to have
an impact on someone.
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You'll remember he wrote a song "It's
Still Rock and Roll to Me." The punk
age was happening and he was being
buried. Billy Joel was middle-of-the-
road. Critics were really nailing him. Of
course it affects you. I mean, he would
read a review onstage, and then do a
medley of rock 'n' roll tunes.
Doesn't the criticism contribute to the
creative process when he comes to
you and says, "Phil, I want to make a
rock 'n' roll record"?
He is a rock 'n' roller. He's just as much
rock 'n' roll as Bruce Springsteen or
anybody else you want to name. But
because he's able to cross over, peo-
ple decide . . . . It's so different every
five years in the music world, and he
has survived eight years of success,
plus the five years before that which
people forget. He was a cult musician.
He broke out of that, he hated that
identity. Piano Man was not Billy Joel
alone. Billy Joel is an eclectic musician
and writer who is as capable of writing
a Broadway show as he is of doing a
pure rock 'n' roll concert with the funki-
est, punkiest band that ever walked.
He can sing the blues with everyone
else. They nail you because you're
successful.
Do they? Do you really think they have
it in for you because you sold five mil-
lion records?
Anybody. I think right now, if Michael
Jackson were to make a record, he'd
be in for it. What can he do to top his
30 -million seller? Billy's been on tour.
He's sitting now and trying to write and
go back through the process. He's not
saying, "I'm going to please this critic."
They can't be your guiding light.
You're saying there's nothing crass
about the way you and Billy, or others
you work with, make an album.
No, there isn't anything crass about it.
You don't go into the studio saying this
better be a five -million seller or our
careers will be over. Maybe they will
be over, if we go in and try to make
something that's stylistically "right" at
the time.
Let me ask you about another New
York songwriter you've worked with,
Paul Simon. He and Billy are both New
York kids, they're both singer/song-
writers, but I'll bet they're very different
in the studio.
Absolutely. Paul has grown up in the
studio; he was kind of born there. Paul

is meticulous and likes tc be a part of
everything, and yet hates the waste of
time and the time it takes. He's part of
every inch of his records. It was only
after five or six years of working with
Paul that he would leave me alone and
go out to dinner or take some time off.
But when he was in the studio he spent
every hour with me. We coproduced.
He had come from the years of disci-
pline that he and Art Garfunkel had
spent with Roy Halee. Roy was an em-
ployee but he became part cf the pro-
duction. All those wild sounds that Roy
Halee created with them were outland-
ish, bizarre, rebellious, against all the
rules. Nobody took as much time to
make an album. Clive Day's, and who-
ever, obviously trusted them.

When I met Paul Simon, and he start-
ed his solo career, he was a guy who
had totally lived his life :n the studio.
Yes, he had performed, but the differ-
ence was that Billy's real world was to
play in clubs and sleaze joints, then
concert halls, and finally arenas. That's
where 90% of Billy's life was. The stu-
dio became fun to him later. When Billy
and I started making records, the nic-
est compliment to me was, "I really
had a good time in there." Paul treated
it as part of his daily activity.

There's been a lot of talk about how
long it takes to make rock records to-
day, with all the indulgences involved
In the old days you'd make a record in
a couple of days; now it can take
months. Is that usually the artist's fault,
or the producer's?
You can give credit to both sides.
When people made a record 10 or 12
years ago, you were given $12,000 to
make the record and it was $3.98 in
the rnarketpIace. When the big million -
dollar deals were made, and albums
went to $6.98 or $7.98-Billy's records
always seemed to come out just as
they were raising the price, and both of
us were scared. When kids buy a re-
cord, they have the freedom of cho.ce
to pick among tons of records. It's
quite amazing that they pick yours.
Are you saying that fear contributes to
the increasing length of time it takes to
produce an album?
Of course. I don't know if you under-
stand how huge the profits are for :he
record company if you happen to have
a hi:. Yet, on the other hand, so many
dollars are inside the production of a
record, if it's a flop, it's a real loss. And
that situation creates madness both
from the artist's and the compary's
point of view. I'll promise you this, the
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business end decides where you are
going. If you don't sell, you are not
there.

I think the key problem is that some-
one invented the word demographics.
We've created a monstrosity. Some-
times you get a message from the re-
cord company saying, "Look, we really
have to make sure we're on Contempo-
rary Hit Radio or that we have an AOR
hit." I say to them, "The more you
channel me, the less I know where it's
going to go." What happens if I break
in the R&B market, or on the dance
charts? What difference does it make?
But you're the big hit -maker producer.
If there has been any criticism of you, it
has been that you pay too much atten-
tion to demographics.
I don't pay any attention to them at all. I

can't. I'm demographically overage. I

don't belong anymore.
But you're making records for people
who are under 40.

I make records for musical reasons,
and it just happens to be that I'm one
of those people who is never looking
back. I love kids. I don't particularly
cater a record to a 15 -year -old, but I

am interested to know if he likes it.
All right, let's talk about Chicago, a

group that yot: worked with that has
been a real hit -making machine for
more than 15 years. They have 17 or
18 albums, and don't you think they've
followed a formula to guarantee them
AOR radio success?
No. They went through a drought. They
had a hit recently. But until David Fos-
ter came along . . . . I mean, I made a
pretty good record with them. I did
number 12, their first album after Terry
Kath died, which was a major trauma. I
had worked as engineer on some of
their stuff before that. But they're not a
formula machine. They were consid-
ered, at the time, a dead issue. Once
Terry had died. people were going to
give up on Chicago. It took a great
deal of strength and inner desire for
them to make sure that they didn't fall
apart, and that everything was a part of
their musicality. The record business
treats certain acts after a certain time
as being over the hill.
So did you retool them?
I tried to. I think I was part of the health
process. As I said, we didn't have a
smash hit. We did okay. I think we sold
a couple million records. Then they
went into this period when they them-
selves admit tney allowed too many

people in the band to write, trying to
get, quote, a hit.
Let's talk about a record that required
a lot of work on your part, Julian Len -
non's Valotte. / know that some record
companies had apprehensions about
doing the record to the extent that they
passed on the project. They thought it
might be exploitative of John's death.
Did you have any apprehensions
about that?
The only apprehension, before I met
Julian, was to find out if he was genu-
ine about what he wanted to do, if he
was there to be taken seriously as a
songwriter. Once I heard material,
pieces and scraps of songs, and I got
to know him, I knew that the time spent
would be, to be honest with you, the
hardest time I would ever spend in my
life, and the most fun. He is a guy who
is genuine, absolutely honest about
himself, and he happens to be the son
of John Lennon. It's not a disgrace; if
anything, it's an honor. The criticism I

get is that he sounds like his dad. He
doesn't try to sound like his dad. He
can't help it. It's in the genes, folks.
But the kid is good.
He's a talent. He's a serious songwrit-
er. He has a great sense of humor.
He's a genuine human being with a
desire to make it. My only question with
anybody is. "Do you want to make it?"
Why do you think the record compa-
nies that did pass were apprehensive
about him?
First of all, his demos were nothing to
be heard. He hadn't really spent
enough time in the studio. The people
he did spend time with wasted his
time. I think they were hanging on to
him because he was Julian Lennon.

-Nobody realized this guy was serious
until he went to this place in France
and started to write and make these
little home-grown demos which were
really good. Obviously, Ahmet Ertegun
and Doug Morris at Atlantic realized
that this was not a toy. When I heard
the demos, I heard what I wanted to
hear, which was a songwriter. My only
basic desire when I met him was to see
if our personalities would be okay. We
hit it off. He's very shy. We both looked
at each other and said we were out to
make a quality record. The deal be-
tween the record company and us was
very simple. If we didn't like what we
made in a couple of months, we would
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The idea was to build a very intelli-
gent Mustang, not necessarily a very
quick one. But as we found, the two are
not mutually exclusive. Through technical
triumph, Ford Special Vehicle Operations
has developed a 2.3 liter turbocharged
four -cylinder engine that produces
almost three times more horsepower
per cubic inch than the average
American -built V-8? Equally as smart
are a 5 -speed manual overdrive
transmission with special Hurst®
linkage, Goodyear VR radials and four-
wheel power assisted disc brakes. All

of which makes Mustang SW) a very
intelligent way of putting everything
else behind you.

Best -built American cars.
"Quality is Job V A 1985 survey

established that Ford makes the best -

built American cars. This is basedon an
average of problems reported by owners
in a six month period on 1981-1984
models designed and built in the U.S.

3 -Year Unlimited Mileage Warranty.
The new 3 -year unlimited mileage

warranty covers major powertrain

Budde up-together we can save

components on 1986 Ford cars.
4,-arranty is limited and certain
Jeductibles apply. Ask to see the 3 -

year unlimited mileage warranty when
you see your Ford Dealer.

You can buy or lease a Mustang
of your choice at your nearby
Ford Dealer.
'Based on SAE standard J -I349.

Have you driven a Ford...lately?

Ford Mustang.
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MOTION
A SPECIAL SECTION ON

UNDERSTANDING CAR STEREO

Your guide to car -stereo basics:

 How to tell what components you'll need-and
what features and specifications to look for.

 Six ways to add CD to your system.
 What a good installer can do for you-plus tools

and techniques for doing it yourself.
 How to protect your stereo system against theft.
 Environmental hazards affecting stereo equipment.
 The growing importance of sound quality.
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ADCOM 1986 100 WATTS.
HIGH CURRENT.
GFA-555 TECHNOLOGY.

TAT)COvm GFA-545.
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This new power amplifier from
Adcom offers the same circuit
topology as our GFA-555. And
that's the amplifier independent
test reports have found clearly
superior to others priced two
to three times higher.

The essential differences:
100 watts per channel for the
GFA-545 vs. 200 watts for the
GFA-555. And a correspondingly
lower price.

However, nothing at all is
sacrificed when it comes to
interfacing accurately and
easily with virtually any
speaker system available today.

Which one for you? If your
listening room and other
requirements don't really call
for the amount of power the
GFA-555 delivers, the GFA-545
is probably all the amplifier
your speakers will ever need.

The only way to really
appreciate the superlative
quality of the new GFA-545 is
to compare its sonic perfor-
mance with any other amplifier,
regardless of power or price.

You'll find there's just no
comparison.

Power ratings are continuous, both
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PICKING OUT THE PIECES
The simplest car -stereo systems have

just three pieces: two speakers, plus a
combination "head unit" in the dash-
board, which receives FM and AM radio
broadcast and perhaps plays cassette
tapes or Compact Discs. The most com-
plex systems-the ones made up for
show-may use a few dozen compo-
nents. The system you want will lie
somewhere in between, probably closer
to the simple end.

Picking the system you want is simpli-
fied by the fact that, aside from speakers,
even the most complicated show systems
include no more than five types of audio
component-head units, amplifiers,
equalizers, crossovers and (if you want
both tape and Compact Disc in your sys-
tem), accessory CD players. Which of
these you'll need will depend on your
tastes, your car and your budget. If you
like, you can even start out modestly and
add more components later.

THE SIMPLEST SYSTEM, PRO AND CON

A system consisting of just a head unit
and speakers is very economical, both
because there's so little equipment to
buy and because it's very simple to in-
stall. That's why it's by far the most com-
mon type of system.

Depending on the quality of the com-
ponents, such a system can work well.
The only inherent limitation on its per-
formance is power. Cramming FM/AM,
tuner circuits and a tape or CD player
into a dashboard's radio slot doesn't
leave much room for amplifier circuits,
so the amplifier power available is limit-
ed, usually to less than 5 true watts per
channel.

If you want more power (and you
probably will), you can add a "booster
amp" or a "power amplifier." Which kind
to get depends on your head unit: If your
head unit has only amplified outputs
(usually plain wires), designed to feed
loudspeakers, you need a booster amp,
whose input is designed to accept speak-
er -level signals. If your head unit also has
"preamp-level" outputs (usually plugs or
jacks mounted on the unit's chassis or
attached to it by shielded cables), you
can use a power amplifier, whose inputs
are designed for signals of this type.

The signal you hear through a booster
amp will have more noise and distortion
than the signal you hear from a power
amp connected to a head unit's preamp
outputs. That's not exactly the booster's
fault-the booster is only amplifying the
noise and distortion that originated in
the amplifier circuits built into the head
unit to drive speakers, plus whatever dis-
tortion from the tuner, CD, or cassette
that the head unit's amp had already am-
plified. Naturally, these problems will be
far less audible when the output is not
being boosted.

A moving car is a noisy place to listen
to music, so most critical listeners prefer
to have more power. That being the case,
most head -unit manufacturers put their
best features and highest performance
into models which have no built-in am-
plifiers at all. They figure the listeners
who care about such things won't use the
built-in amplifiers, and omitting them
leaves more room for more complex
circuits and features. So, though there's
no technical reson why a self -amplified
unit can't have the best possible perfor-
mance, there are marketing reasons why
it usually does not-so performance is
another reason why you might not want
an ultra -simple system.

To sum up: If you want the simplest
system, and that's all, you'll need a unit
with built-in amplifiers. If you plan to
upgrade that system later. you'll want
one which also has preamp-level outputs
so you can add a power amplifier. And if
you want the best possible performance,
you'll probably want a head unit with no
built-in amplifiers at all, for use in a
more complex setup.

Picking the type of system you want
narrows down your search for the best
head unit, but still leaves a few questions
to be answered before you can choose a
specific model, such as the kind of tape

or Compact Disc player and radio perfor-
mance you want, and what features best
suit your style of listening. Those ques-
tions are covered in "Getting A Head,"
elsewhere in this section.

THE EQUALIZER

Equalizers are for people who aren't
satisfied with the tone controls on their
head units. The vast majority of head
units have two tone controls, one for
bass, and one for treble. Having just two
controls makes it simple to adjust the
tone-but difficult, sometimes, to adjust
exactly as you'd like. Turning down the
treble to diminish tape hiss or radio stat-
ic may cut more deeply into the music's
high notes than you'd like. Turning up
the bass control to emphasize low organ
notes will overemphasize the higher bass
and lower midrange notes. A handful of
head units have a third tone control,
which lets you rebalance the midrange if
the bass or treble controls unbalance it,
and let you make singers and other solo-
ists stand out more from the rest of a
musical ensemble-or make them fade
back into the ensemble, if the recording
seems to call for it.

A HEAD UNIT WITH A BUILT-IN

amplifier can form the basis

of a simple, cost-effective

system. But a head unit with no

built-in amp may be the best

route to ultimate performance.

For still finer control, you need an
equalizer, a bank of tone controls that
divide the sound spectrum into more
and finer slices. Equalizers with five to
seven bands are the most common; they
let you set the sound the way you want it
with some real precision, yet aren't so
complex that you can't operate them
while you drive, especially if they use
sliding controls whose positions you can
read by touch. For convenience and driv-
ing safety, many equalizers let you select
pre-set tone contours (some set by the
factory, others by the user) by pressing a
button.

You may find such equalizers com-
bined with other units. Many five- to sev-
en -band equalizers are combined with
booster amplifiers, for a quick sonic up-
grade to head units with built-in amplifi-
ers. This is handy, because using an



INTRODU:ING
THE TECHNICS CAR CD PLAYER.

FOR THOSE DRIVEN BY PERFECTION.
Technics creates a programmaole car CD player with

a built-in digital AM/FM stereo tuner

Now enjoy the musical perfectioi of the compact disc from
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equalizer to boost bass also boosts the
power required from the amplifiers, of-
ten well past the point that a head unit's
built-in amp can handle without distor-
tion. A few head units have equalizers
built in; but separate equalizers usually
have less cramped controls, which makes
them easier to adjust precisely.

A second type of equalizer, with 10 or
more frequency bands, is not designed
to he used as a tone control at all. In-
stead, it's used to iron out small defects
in a sound system's frequency re-
sponse-defects that equalizers with
fewer bands can't fix without simulta-
neously altering other frequencies that
should be left alone. Such equalizers are
too complex to set properly without test
instruments; they're designed to be set
by a competent installer, then left alone.
To ensure this, they're usually mounted
out of sight; some installers even seal the
contras, to discourage tampering. Para-
metric equalizers, whose bands are few-
er in number but can be set precisely to
any width and frequency required, are
designed to be used this way, too.

Even these complex equalizers can
only put a band -aid on the response
problems of a car's sound system or
acoustics. They work best when the sys-
tem is so well designed, installed and
matched to the car that its problems are
small enough for a band -aid to cover up.
If the system is designed, installed and
matched to the car well enough, the
equalizer may not be needed, except to
match some recordings to your tastes.

HANDLING POWER

If your system uses separate amplifi-
ers, the first question you'll have to face
is how much power you need. There's
no set answer to that. As a rule of thumb,
you'll probably want at least as much
amplifier power in your car as you have
in your home system-the car is smaller,
but there's more noise to overcome. The
specifics will depend on how noisy your
car is, how much bass your system's
speakers can deliver (good bass takes
lots of power, especially in competition
with the rumble of road noise), how
efficiently your speakers use the power
they get, how sound -absorbent your car's
interior is and, last but not least, how
loud you like to listen, and how little
distortion you can tolerate. Your installer
can probably help you decide; if in
doubt, go for the larger power figure, up
to about 100 to 500 watts in total. Car
systems have been built with 1,000 watts
or more of amplifier power, but such
systems are more often designed to im-
press people with the numerical quantity

than with the quality of sound. All you
need is enough power to produce
enough loud, clean sound for comfort-
able listening when you're on the road-
a generous, but hardly an astronomical
amount.

Your system's total power can be di-
vided among several amplifiers, in many
different ways. In all but fairly simple
systems, it's usual to drive the front and
rear speakers from separate amplifiers
(or separate channels of a four -channel
amplifier), so that the balance between
front and rear can be adjusted in the low-
level signal path between the head unit
and the amplifier; adjusting this balance
after the signal has been amplified wastes
power. (The difference is that faders of
the type used between an amplifier and
speakers turn down one speaker pair by
diverting power those speakers would
have received, and turning it into heat.)
Often, more power is delivered to the
rear speakers than the front ones, since
those speakers usually deliver most of
the power -devouring low bass.

THE FIRST STEP IN PICKING

car speakers is to determine,

preferably with the advice

of a good installer, where

the speakers should go and

what will fit there.

Complex systems use more amplifiers
than that, devoting a separate amplifier
or amp channel to drive a subwoofer (a
speaker that handles only very low fre-
quencies, to extend the system's bass re-
sponse) and sometimes using separate
amplifier channels for every woofer,
tweeter and midrange speaker in the sys-
tem. Doing this requires yet another type
of circuit, an electronic crossover, to di-
vide the frequencies and send the right
ones to each amplifier; such crossovers
may be separate or may be built into an
amplifier or equalizer. In multi -amplifier
systems, the amplifier sizes should be
graduated, so that the woofers and sub -
woofers have a great deal of power avail-
able, and the tweeters get only the small
amounts of power they need. Some four -
channel amplifiers therefore have "stag-
gered" outputs, with more power in the
two channels designed to feed the rear
speakers than in the two channels de-
signed to feed 'the front ones. Some

amps with staggered outputs, designed
for use with subwoofers, include cross-
overs; they may also include provisions
for driving one subwoofer with the bass
from both stereo channels.

... AND IT COMES OUT HERE
Last, hut hardly least, are the speakers,

which turn the electrical signals from the
head unit and amplifiers into sound.

It's harder to pick the right speakers
for your car than for your home. Picking
home speakers is a matter of finding
speakers which sound good to you at a
price you're willing to pay-hardly as
simple as it sounds. For the car, you're
also constrained by the fact that not every
speaker will fit into the right places in
your car. And even picking the speaker
whose sound you like is harder, because
most dealers' listening setups are acous-
tically as different from cars as chalk is
from cheese.

The first step in picking speakers is to
determine, preferably with the aid and
advice of a good installer, where the
speakers should go, and what sizes and
types of speakers will fit there.

Physically, speaker systems for the car
fall into four main categories: Coaxials,
plates, separates and surface -mounts.

Most speakers are coaxials, with the
tweeter mounted in front of a round or
oval woofer, so that only one mounting
hole is required for both. Three-way
coaxials will have a midrange driver in
front of the woofer, too.

Plate speakers have a round woofer, a
tweeter (and, sometimes, a midrange)
mounted side by side on a thick but
hollow metal plate. Again, only one hole
is required, since only the woofer's mag-
net extends below the bottom edge of
the plate; and since much of the woofer
lies within the hollow plate, the hole
behind it need not be very deep. Some
listeners feel plate speakers sound better
than coaxials, but give different reasons
for this-the use of a round rather than
an oval woofer, the woofer's unobstruct-
ed path to the ear, or the ability to use a
tweeter with a large magnet yet not ob-
struct the woofer altogether.

Separates are, as the name implies,
individual woofers, tweeters and (per-
haps) midranges which can be mounted
side by side. Some separates require sep-
arate holes be cut for each of these driv-
ers, while others have tweeters that
mount to the surface of a car's body
panels, so that only the woofer requires a
hole. (The crossover network, which di-
vides frequencies between woofer and
tweeter, must be mounted separately
too-with coaxials and plates, it's part of
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the same assembly as the speaker.) Sepa-
rates take more work to mount, but they
can be used more flexibly. For example,
you can mount separates on car surfaces
that curve too much for flat plates. You
can also mount the tweeter where its
sound carries best, even if window
mechanisms or other car system beneath
the body panel dictate mounting the
woofer a few inches away.

EVERY CAR POSES DIFFERENT

installation problems,

which is why there are so

many speaker types: coaxials,

plates, separates, and

surface -mounting models.

Coaxials, plates and separates are all
Flush -mounting systems, which protrude
only an inch or less into the passenger
compartment, but which require holes in
the car's body panels (which may have
been provided at the factory), so that the
hack waves from their woofers will he
properly enclosed for good bass. Sur-
face -mounting speakers are usually built
into small boxes, which act as their en-
closures. They therefore require only
easily -drilled screw holes for mounting.
I lowever, because they do protrude into
the passenger compartment, there are
many places where they can't be used
without getting in the way-poking into
passengers' knees, using up footroom or
blocking the driver's rear view. And
small surface -mounting speakers some-
times do require large holes, to let the
speaker use the volume behind the car's
body panels as an enclosure; such holes
need be several inches in diameter, but
need not be very deep, since no portion
of the speaker pokes into them. Convert-
ible speakers are simply surface -mount-
ed speakers whose drivers can be re-
moved, either separately or all together
as a plate, for flush -mounting.

"Drop -ins" are single -cone or coaxial
speakers sold without grilles. They are
designed to upgrade factory -installed
sound systems, which already include
grilles-naturally enough, as those sys-
tems must include speakers.

But all this only tells you the kinds of
pieces you may want in your car system.
See the accompanying articles for help in
picking out particular components of
each type.

IT'S NOT JUST WHAT, IT'S WHO
The biggest difference between car

and home stereo isn't the equipment; it's
the installation. After you buy stereo
equipment for your house, all you have
to do is get it home and plug it together.
With car stereo, that's not enough-
someone must fit that equipment into
the car so that it works right, sounds
right, looks right, and stays there. If you
make the wrong equipment choices, you
can replace or upgrade your purchases.
But if it's installed badly, you'll probably
have to grit your teeth and live with it
until you sell your car.

Your choice of who installs your
equipment helps determine where and
how you'll buy it. Will your stereo be
installed by the factory that built your
car? By the dealer who sold the car to
you? By you yourself? Or by a profession-
al installer?

THE PRE -STUFFED DASHBOARD:
If you're buying a new car, one of your

options is to have the stereo system in-
stalled at the factory. This limits you to a
single source (your dealer) and a few
system choices. But those choices may be
good ones: You know the equipment
will fit perfectly into your car; and while
it's usually not possible to check detailed
specifications like those provided for
most "aftermarket" stereo equipment, it
is often possible to hear the system of
your choice in a car very much like the
one you're buying.

Your factory -installed system will be
available as soon as your car is-no rid-
ing without a radio or tying up your car
while you get the system purchased and
installed. Buying a factory -installed ste-
reo also lets you finance the stereo along
with the car-though that also means
you're paying finance charges on the
sound equipment.

If your car's base price includes a ra-
dio, you may be able to upgrade to a
factory stereo for less than the cost of
pulling out the radio and installing your
own system once the car arrives. That's
even more true if the base price includes
a complete stereo system. However, un-
less your car is in fierce demand, you
may also be able to take the car without a
radio or stereo, for less. (If you're lucky,
your car's maker will install the radio
wiring, anyway.) Ask your salesman
about this "delete option"-dealers rare-
ly bring it up unless you ask.

If you are buying a factory -installed
stereo, make sure it suits you. Check not
only the sound but the control operation
and features of the identical system, in a
demonstrator car that closely resembles
the car you've chosen. Bring some of
your own favorite tapes along for your
sound check.

Some car manufacturers, especially
foreign ones, may have their higher -cost
systems made for them by car stereo
manufacturers whose names you know.
Specifications are available for some of
these. This is even more true of dealer -
installed stereos, which are usually not
just familiar names but are familiar mod-
els. too.

ROLLING YOUR OWN
Installing ot.tt- own system can save

you money-not just by saving the in-
staller's fee, but by freeing you to shop
for the best price for your equipment.

Doing so may prove no bargain in the
long run, though. For one thing, your
time has value, and installing car stereo
requires investing many hours of that
time. (If you find it fun, however, that
"cost" is negligible.)

There's also the possibility that, unless
you're experienced, you'll goof up in
some way-buying equipment that
doesn't fit your car, for example, or dam-
aging the system or the car. Getting the
experts in to fix your car or your compo-
nents can prove expensive. Living with
the damage just puts off the expense till
the day you have to mark the car down to
sell it. And who wants to live with an
installation that sounds or 1(x)ks only so-
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so, especially when you know you did it.
Still, if the tips given elsewhere in this
section ("Do -It -Yourself Tools and Tech-
niques") seem like child's play, you
probably are ready to install your own
equipment.

You can buy that equipment from a
number of sources: Auto parts stores,
discounters, electronic specialty dealers,
mail-order houses, department stores,
and others. You'll have to chocise be-
tween dealers who charge you less and
dealers who do more for you. For exam-
ple, dealers who spend time advising
customers (and learning what advice to
give) are forced to charge more than
volume discounters who won't talk to
you until you're reaching for your wallet.
If you know in advance just what to buy,
the discounter makes sense-if you
don't, spend a few dollars more for the
chance to work with an authority. (Just
be fair-don't cadge advice from a full -
service dealer, then use that advice to
buy elsewhere.)

I kiwever and wherever you buy, make

sure the equipment is good (check its
specifications and features, and any avail-
able test reports)-and, even more im-
portant, make sure it will fit your car.
Most car -stereo manufacturers give their
dealers books which show what models
fit which cars (if in doubt, call the manu-
facturer to check out the model you de-
sire); some mail-order dealers include
this information in their catalogs, too. Try
to get your sales slip to include a phrase
about the car you're going to install the
equipment in. That way, if it doesn't fit,
the dealer can't claim he didn't know
what car it was supposed to go in.

Check carefully again once you get
your system home. Equipment that won't
fit your car can usually be returned-if
it's unscratched, its wires are uncut, its
package is intact, and all the little acces-
sory parts that came with it are still there,
packed as if fresh from the factory.

Also check to see how easily the com-
ponents you select can work together.
Equipment that uses standard phono
jacks, and has adjustable input or output

levels, is easy to put together with com-
ponents from other makers. If the equip-
ment uses other types of plug, however,
you may find it far easier to use it only
with other gear from the same maker.
While connectors such as 5- and 8 -pin
DIN plugs are fairly standard, ways of
wiring those connectors aren't, and com-
bining equipment of several different
makes may involve buying or making
plug adapters, or rewiring some compo-
nent's plugs.

PROFESSIONAL HELP
Except for the very simplest systems,

most car stereo equipment is profession-
ally installed. A good installer can tell
you what will and won't work in your
car. lie knows not only about equipment
but about interference, car structures,
and the peculiarities of automobile
acoustics.

An installer is also responsible for the
total result, what happens to the car, as
well as to the sound system, as a result of
the installation. For this reason, many

DO-IT-YOURSELF TOOLS
AND TECHNIQUES

If you're going to do your own instal-
lation, the first things you'll need are
patience and space-lots of each. Un-
less you have the patience to do things
slowly, carefully, thoughtfully and thor-
oughly, forget it-you're better off
farming the job out to Autobody Andy
down the street. At least then you won't
be around to watch the mayhem.

Your workspace should be big
enough for you to lie with your head
and shoulders in the car and stick your
legs out without losing them to traffic
or tripping passersby. Such a space will
also give you room to spread your tools
where you can reach them. There
should be an a.c. outlet nearby, to run
power tocils and trouble lights; the out-
let should have a ground -fault interrup-
ter, however, to protect you against
electric shock, especially if you're
working outdoors.

Unless you're working on a roadster
or convertible, your workspace needn't
be covered; but it should be within
easy reach of someplace you can stow
the seats you've taken from your car
when the rain starts. And since the rain
will always start just as you have the car
half pulled apart, and will continue
teeming until an hour after you're due

at an appointment, you'll also need al-
ternate transportation.

You'll need three types of tools, for
metal -working, electrical wiring, and
assembly/disassembly.

For metal -working, get a drill (pref-
erably a variable -speed electric) and
fresh drill bits, a center punch (to give
the drill a starting spot it won't squirrel
away from), a sheet -metal nibbler, both

regular and keyhole hacksaws, and
files. Safety goggles are a very worth-
while addition to the list.

For electrical work, you'll need wire -
cutters and wire -strippers, thin -nosed
pliers, and a way or ways of splicing
and connecting wires securely. That
could be a soldering iron (12 -volt, if
you can find a decent one), screw -on
wire -nut connectors, a crimping tool
and crimp -on terminals, or perhaps all
three. You'll also need electrical tape,

for insulation. Tubular insulation, pref-
erably the shrink -on type, is also very
handy. And a fire extinguisher is a good
thing to keep handy, just in case.

For general assembly and disassem-
bly, you'll need screwdrivers, wrenches
and pliers in a variety of shapes and
sizes. Your stereo will probably require
Philips -head screwdrivers and metric
wrenches; your car may require the
same (especially if it's foreign), but if
it's U.S.-made, it will more likely re-
quire English (inch) wrenches. Your
car may also use yet other kinds of
screwdriver, such as Pozidriv or cross -
point (both resemble Philips but re-
quire different drivers), Torx, Allen -
head, and so on.

You won't need exotic, super -expen-
sive tools. Simple tools will do the job,
if they're high-quality-and if you're
willing to spend the time. For instance,
while installers use powered, circular
hole saws to make speaker openings,
you can do it with a punch, an electric
drill, a keyhole hacksaw and a file: Mark
the hole's perimeter with a pencil or
marker, punch a series of indentations
on this perimeter line, and drill out the
indentations. Then connect the holes
together with the hacksaw, and file the
opening smooth. This takes a lot of
time and effort, but saves you the hole
saw's substantial cost; specialized tools
only pay if you'll use them often
enough to defray their cost in time
savings.
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installers will check over your car's sys-
tems with you before they begin, so that
they can't be blamed for breaking things
that didn't work to start with-and can't
weasel out of their responsibilities to fix
anything they did break.

An installer can often get the job done
faster than you can, too. He knows how
to work efficiently, avoiding many of the
pitfalls that the newcomer wastes time
edging into and backing out of. He also
has a substantial investment in expensive
tools that speed and simplify the job-
reasonable purchases for someone
who'll need them regularly, if not neces-
sarily for you.

The best way to find a good installer is
through recommendations. Ask your
friends with good (or bad) car stereo
systems, stereo dealers, car dealers, the
manufacturers of the equipment you're
considering, and your mechanic. When
you run into a good system, ask who did
the job, and how troublesome or trou-
blefree it's proven.

Get advice from as many sources as

possible. Your friends will have limited
experience (one installation every few
years). Everyone else will have an angle:
Manufacturers will only recommend in-
stallers who sell their equipment. Stereo
and car dealers may have tie-ins with
installers. Some stereo dealers may want
your installation business for them-
selves-as might your mechanic, or the
crazy -about -cars teenager down the
block. Don't hesitate to ask these peo-
ple's advice in finding a good installer.
but don't feel obligated to take all that
advice, either.

Use that advice to get a list of likely
installers, then visit each one's shop. Tell
each installer your price range. Ask if you
can listen to one or more systems he's
installed, especially in the price range
you've specified.

And ask to see the shop. The work
going on should be deliberate, careful,
but not hesitant. The shop should be
clean, well organized, with lots of parts
and tools.

Look over installations in progress. Are

Don't even lift a tool until you've
thoroughly thought out how you're go-
ing to use it, especially when you're
cutting holes for speakers. If your car
already has places for speakers, try to
get good -sounding speakers that will fit
right in, with no need to cut and file. If
there are no factory -built speaker sites,
or the sites provided are too small for
the speakers you want to use, hook up
some speakers temporarily and move
them about the car, to see where they
sound best. (With flush -mount speak-
ers, which require mounting holes, you
won't hear bass at this point-such
speakers need to use the car's body
panels as acoustical enclosures.) When
you've found a good -sounding place,
check carefully behind the panel at that
point to see if the speakers can be
safely mounted there. Watch out for
wiring, air -conditioner or heating
ducts, door latches and window cranks,
which commonly lurk just below the
panel where you want your speakers to
go. Check both sides of the car (right
and left doors may not be identical;
right and left sides of the dashboard
almost never are). Run through the op-
eration of all under -panel mechan-
isms-the speaker that fits fine when
the window's open may prevent that
window from shutting again.

Take extra care with wiring, too-a
careless mistake here could lead to any-
thing from blown transistors to a fire.
Get a wiring diagram for your car, even

if you have to buy a shop manual to do'
so. Label any wiring you put in yourself,
so you can identify it later, and write its
color codes on the margin of your wir-
ing diagram. Make a wiring diagram of
your system before you install it, to
help you keep on track-and keep it
thereafter, in case you need to trouble-
shoot. Never run wires though a bare
hole in metal-make the hole oversize
and line it with a rubber grommet.
Check to see if the wire's use requir
extra slack-if it going to a door t
will open and close, for instance-but
that there isn't too much. Extra -long
wires can get tangled or chafed, and ar
almost certain to pick up interferencM

Find safe places to run all your wires.
Make sure the wires won't tangle with
passengers' feet or with packages in
your trunk. If you run wires under the
floor mats, make sure they're in spots
(such as the transmission hump) where
they'll rarely if ever be walked on-in
time, foot pressure can wear away the
insulation. Doorsills often conceal
spaces that make excellent wiring c
nets.

This list may seem exhaustive, but
just scratches the surface. Doing you
own installation is a painstaking task. It
saves you money, though, and teaches
you a lot about your stereo system and
your car. It will also probably make you
a more knowledgable customer for an
installer, next time around-and a
more willing one.

the wires neatly fastened down, or hang-
ing all over the place? Is the equipment
properly secured, or will it start banging
around on the first bumpy road? Is the
work neat, without such unpleasant sou-
venirs as solder burns on the carpet, or
extra screws rolling around the floor?

Ask the installer to give some custom-
ers as references. Pay special attention to
those whose installations were done a
year or more ago, to see how well the
work holds up. If your community has a
Better Business Bureau, it may be useful
to find out whether the installer has had
complaints made against him, and how
they were resolved.

Many installers won't work with equip-
ment they haven't sold you, not just for
profit's sake but because they know bet-
ter how the equipment they sell will do
in your car. Once you've chosen an in-
staller, let him guide you. Not every
piece of equipment will work well inside
your car model, or meet your listening
needs. Most installers handle several
brands of stereo gear, to match a wide
range of cars and listeners; if your special
needs require something else, they may
order it for you.

Though standard equipment meets
most people's needs, everyone's needs
are special. There's no such thing as a
standard installation, and the installer
should take care to customize the equip-
ment choice and the work to match your
tastes and desires. Discuss the kinds of
music you like to listen to, and the equip-
ment you listen on at home. As you try
different speakers in his demonstration
set-up, tell him what you like and dislike
about each. Ask to hear tapes or CDs of
your kinds of music-if he has none, he
may specialize in optimizing sound for
totally different tastes than yours.

Avoid surprises. Go over the installer's
plans to make sure they'll accomplish
what you want. Be sure to ask for an
itemized, written estimate. Ask questions
about anything you don't understand-if
nobody in the shop has answers, chances
are they don't know.

How much will all this cost? It de-
pends on the complexity of your system,
the difficulties posed by your car (putting
12 -inch woofers in a subcompact won't
come cheap), and any special cosmetic
requirements (such as hiding the speak-
ers behind perforation patterns in the
upholstery, instead of using standard
grilles). As a general rule of thumb, it s
best to start with a ball -park budget,
about $50 to $300 of which will ordinari-
ly go for installation, and be prepared to
spend a little more on labor or compo-
nents if need be.
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ADDING CD TO
YOUR SYSTEM

There are at least three ways to add CD
to a car -stereo system you already have,
and at least three more ways to build it
into your next system.

The least expensive method is to buy a
portable CD player, and hook it up to the
equipment that you have already. Acces-
sories to help you do that are already on
the market-dummy cassettes that slip
into your head unit's tape slot and feed it
signals from your CD portable, gadgets
that plug into your radio's antenna input
and put the CD signal on some locally -
unused FM channel, and others which, if
you have a separate amplifier and head
unit, connect between the two to feed
the amp the CD's signal.

If you're buying a new system, and
your desire for CD play is a distant sec-
ond to your desire for tape, you can buy
a head unit which plays tapes and radio,
but has a front -panel input for a CD
portable. (Or you can now buy at least
one in -dash CD player which pulls out
and becomes a portable.)

Plugging in a portable means you can
plug it out again, and take it with you as a
portable music source-simultaneously
keeping it from any thieves who might
break into your car. But it also means
that you'll have a loose CD player sliding

II/ adaptor
puts CI) signal
on FM frequency.

'Thimim, =wile"
adaptor for Cl)
portables

Head unit with
front -panel
CD input jack.

around the car, unless you lock it down
securely with Velcro or similar fasteners;
even then, it could break loose and fly
around if you stop suddenly. Portables
aren't usually as easy to load and operate
one -handed as in -dash units are; and port-
ables may have more problems dealing
with the car's motion and vibration than
players built specifically for car use
would have.

The common alternative is to install
such a player in your dashboard (or, in
your glove compartment, if theft is a ma-
jor problem in your area). If the only
music source you want is Compact Disc,
you can substitute a CD player for the
usual radio/cassette unit, in your existing
system or in the sound system you plan
for your next car. If you also want FM,
you can get a combination radio/CD unit,
instead.

There are no combination radio/CD/
cassette units for the car, and the space
limitations of the usual dashboard slot
mean that there probably never will be.
The closest you can come is a radio/CD
combination with front -panel jacks for a
portable cassette player-a setup with
the same advantages and disadvantages
as a radio/tape combo with a jack for a
portable CD. If there's room, in your
dash, however, you can install both a CD
player and a radio/cassette head unit. Car
stereo manufacturers are making that as
easy as they can for you.

Many CD players, especially those

CD adaptor for
use between head
unit and amp.

In -dash CD unit
between head
unit and amp.

Head unit with
Aux input for
in -dash CD plater.

which have no built-in tuner, are de-
signed to connect between a convention-
al head unit and the system's power am-
plifiers. Normally, the signal flows
through the CD player as if it weren't
there; but when you slip a disc into the
player, the player feeds its own signal to
the amplifier, and cuts out the signal
from the head unit. If the radio/tape unit
and the CD player come from the same
manufacturer, starting a CD while a tape
is running may signal the tape unit to
stop playing till the CD is over, or even to
eject the tape.

A growing number of radio/tape head
units have rear -panel input jacks for CD
players, too. With this setup, the CD play-
er feeds its signal through the head unit,
rather than the other way around. Usual-
ly, you must press an input selector but-
ton on the head unit when you want to
listen to CDs-but some makers have
designed head units and CD players that
work together, turning off the tape and
turning on the CD input when a disc
begins to play.

No matter how you hook it up, once
you get CD in your car, you'll probably
make two discoveries-that your system
now sounds better than it ever did be-
fore, and that the clarity of good CD
sound makes you more aware than ever
of the shortcomings in the rest of your
system. For ideas on how to deal with
that, see the separate stories on amplifi-
ers and speakers in this section.
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The Quality Continues!
Introducing Car Stereo Components
Powerful Enough to be Pyle.
New Pyle Driver Pounders
Powerfu new speaker systems or pockups, hatchbacks, sports cars,
vans anc 4x4's Pound for pound, the most dynamic speaker systems
on or off the road.

New Pyle Digital Demand Amplifiers
Power packed and distortion free for pure explosive sound.
Pyle Dig tal Demand amplifiers, preamp/EQ and electronic
crossovEr are American made and fine tuned by 30 years experience.
Perfectly Pyle'

Enter No 25 on Reader Service Ca'd
For the name of the Pyle dealer nearest you write

Pyle Industnes, Inc  501 Center St  Huntington, IN 46750
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GETTING A HEAD

INlib

When you start selecting car stereo
equipment, you'll have to face three fac-
tors: performance (see "How To Read
the Numbers," in this section, and the
Car Stereo Directory section of the May
Audio), price, and features.

Manufacturers like to explain the few
features that are exclusively theirs. They
rarely go to as much trouble about those
features they share with their competi-
tors-which are often the most useful
ones. Here's a checklist of such common
features, to ask about when you're select-
ing the head unit for your stereo system:

RADIO FEATURES:

The radio sections of most car stereos,
today, are "digital"-instead of tuning
continuously along a dial, they jump
from one frequency to another, and
show that frequency on a numerical dis-
play. This makes tuning easier: The radio
stops only at authorized station frequen-
cies, which saves fine-tuning; digital tun-
ing also makes it easy for the designer to
add automatic tuning aids.

The oldest and most common of these
aids is preset tuning. Set your favorite
stations in the tuner's memory, and you
can call up those stations by pressing a
button. How much station storage you
need depends on the number of stations
regularly listened to by all the family
members who use the car. Most preset
systems store one AM and one FM station
for each of four to six selector buttons;
but some tuners have extra memory
banks to allow two FM and one AM sta-
tions per button.

If you've driven beyond your preset
stations's range, or they're not playing
anything you like, seekor search tuning

will help you find others. Touch a con-
trol, and the radio will tune up or down
until it finds and stops at the next strong
signal. If you don't like that station,
touching the control again will find the
next station on the band.

Scan tuning also tunes up the band to
the next strong signal and pauses only
for a few seconds, to let you sample that
station's programming. Then it tunes on
to the next station. When you hear a
station you like, you can touch a control
to stop the process. Usually, this circuit
can scan only up the radio band, but
many units can now scan both up and
down. Preset scan works similarly, but
only on the stations stored in the tuner's
preset memory.

If the unit has a local/distant (or "Lo/
Dx') switch, you can choose whether the
seek and scan functions stop at only the
strongest signals or at all reasonably
strong ones. In some models, the Lo/Dx
switch also affects the tuner's overall sen-
sitivity; in "Local" mode, the tuner cannot
readily receive weak signals, but is less
sensitive to strong -signal overload and to
multipath interference.

As signals fade into the distance, stereo
signals sound noisier. Most car tuners
now counter that with circuits that auto-
matically blend the stereo channels at
high frequencies (where noise and dis-
tortion are most troublesome), reduce
high -frequency response, or reduce
overall stereo separation as the signal
fades. When the signal fades enough, all
tuners will treat it as mono. (On a few
tuners, this automatic process can be
shut off.) To clean up signals that are
strong enough for stereo but plagued
with multipath or other interference,
some tuners also include a manual
stereo/mono switch-a comparatively
rare but rather useful feature.

TAPE DECK FEATURES:
Most tape -deck features either help

you wind the tape to the selection you
want, or help you make the most of its
sound.

By now, almost every tape player has
locking fast -forward and rewind controls
that you needn't keep your finger on
while the tape winds. But in the lowest
price ranges, it may still pay to check that
these controls do lock.

Automatic reverse, which plays both
sides of the tape without your flipping it
over, is a big convenience that's becom-
ing more popular because its price is
dropping. On auto -reverse decks, high -
frequency response may not be as good
on one side of the tape as on the other,
due to cassette irregularities; a few decks

have automatic or manual azimuth ad-
justment systems to help compensate for
this.

Fast -forward and rewind make it easy
to find the tape's ends, but not to find
selections in the middle of the tape.
Many decks therefore have music sensor
systems (available under many different
names) which can be used to stop fast
wind and begin play at the beginning of
each selection. These systems are most
useful on pop tapes, which have many
short selections. On classical tapes,
where selections may be longer (and
hence fewer), music sensors may con-
fuse quiet musical passages for the silent
spaces between musical selections. Some
sensors are programmable, to skip a pre-
selected number of tunes instead of stop-
ping at each new one. A very few can
scan the tape, playing the first few sec-
onds of each song so you can listen for
the one you want, and stop the scan.

While car stereo tuners are usually
turned on manually, car stereo tape play-
ers usually start when a tape is inserted.
When you turn the system or your igni-
tion off, the tape should be automatically
disengaged from the deck's mechanism.
A tape standby system does only that;
key -off eject or auto Oct system also
ejects the tape from the deck at shutoff.
Standby systems are more convenient,
but pose a potential danger, in hot cli-
mates, of the tape's warping, and jam-
ming in place.

The basic tape -sound features are
equalization and noise reduction. Tapes
sound best when played back with cor-
rect equalization -120-µS for Type I

("normal" or "ferric") tapes, 70-0 for
Type II ("chrome") or Type IV ("metal")
ones. A good deck should either give you
a switch to select the right EQ, or sense
the type of tape and automatically set the
right EQ.

A good deck should also have noise
reduction to match every tape you're
likely to play on it. That means it should
at least have Dolby B NR, which is found
on virtually all home tape decks and
most pre-recorded tapes. And if you now
have-or plan to get-a deck that uses
the more powerful Dolby C or dbx NR
systems, your car deck should have set-
tings for them, too. (Some decks have
settings for all three NR systems.)

COMPACT -DISC PLAYER FEATURES:
The most important features are com-

mon to all CD players: The ability to skip
backward and forward, track by track,
and to display the current track number.
From that point on, their features diverge
a hit.



BECAUSE TOO MUCH
PERFORMANCE

IS NEVER ENOUGH

Harman Karaon's drive for sonic excellence has
elevated the standards of high fidelity for over
30 years. Our striving for the ict.al is often con-
sidered "too much" by our com-
petitors. Now the pleasure of "ioo
much performance" is brought to
the automotive environment.

Our competitors must feel that
20-20,000Hz -±3dB is "too
much performance" to
expect from an in -dash
cassette/tuner, or they
would offer it. We be-
lieve it the minimum
necessary fcr true
high fidelity repro-
duction. Even our
least expensive model offers this and other
'over design" distinctions: Dclby*, dual gate
MOSFET front ends, superior tuning sections,
hand selected tape heads and heavy duty
transports.

Our competitors must feel that High instar tan-
eous Current Capability, Low Negative Feed-
back and disc-ete componentry consftute

"too much performance" in
cutomotive amplifiers. All o' our
mobile amps, from the 3.5 Watt/
channel CA205 to the 60 Watt/

channel CA260, are over
designed" to include hese

superior design
criteria.

Ajtomotive high
fidelity perlorm-

once from
Harman Kardon.

It's too much.

Shown The new CI -1161 DIN moun in -clash
cassette/tuner. and CA260 automotive amplifier

norm-rt kardOn CA250

For more informatior and your nearest dealer call toll free
1-800-633-2252 Ext. 250 or write 240 Crossways Park West,
Woodbury, New Yor< 11797.

harman / kardon
'Dolby is the registered fLAJet ark of Dolby Laboratories. Inc

A carman International Company

High Performance Necessities for the Mobile Audioohile
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Some players have programmable
skip, so you can select in advance which
tracks to hear and which to pass by.
Being able to select the order in which
those tracks are played is less valuable
on the road than in home players-it's
hard to handle such elaborate program-
ming while you drive.

If you want to find particular passages
within a track, look for a player which
lets you hear the music as you zip
through it in fast -forward or reverse.

Several car CD players have cartridge -
loading systems: You load each disc into
a protective cartridge (or, in one case, a
10 -disc magazine that fits in your trunk),
then load the cartridge, instead of the
bare disc, into the player. This does pro-
tect the record against dirt and scratches
(more severe problems in the car than at
home), and eliminates the nuisance of
opening the CD's jewel box case (a two-
handed job) while driving. But it also
separates the disc from its liner -note
booklet, and makes you remove the disc
from its magazine for use in your home
player. (Home CD players which use the
same magazine system should be here
shortly. though.)

PREAMPLIFIER FEATURES:
If you want to instantly drop the vol-

ume when you pull over to ask direc-
tions, want to hear better what your pas-
sengers or saying, or just want a spot of
quiet while you concentrate on tricky
traffic, a muting switch (which lowers
the volume level by about 20 dB) would
be handly. Unfortunately, it is far less
common in car stereo than in home
components. It's a seemingly minor fea-
ture well worth looking for.

A switchable loudness control helps
you compensate for the ear's reduced
ability to hear high and low frequencies
when the sound level is low; it's also rare
but useful in car stereo, since it reduces
your fatigue by letting you listen at lower
volume levels without losing the sound's
richness.

Old car radios (and some cheap new
stereos) have but a single tone control.
Today, the standard is to have separate
bass and treble controls. And systems
with equalizers, which separate the fre-
quencies into five or seven control
bands, are growing more popular. Some
equalizers, whether stand-alone compo-
nents or built into a head unit, now have
memories to hold your most used EQ
settings, so you can switch settings at a
touch.

One noise -reduction system, DNR, be-
longs among the preamp features rather
than the tape controls, because it can be

used to reduce high -frequency noise and
hiss on all your signal sources-tape, FM,
or AM. The catch is that it may also, in
some cases, reduce the signal's legiti-
mate high -frequency content; so if DNR
is provided, there's also a switch to shut
it off when it's not wanted.

GENERAL FEATURES

Control -panel design is far more im-
portant in car stereo than in home equip-
ment. The designer has more controls to
fit into a smaller space, while making it
easy for you to operate all of those con-
trols while you drive. Check this out be-
fore you buy: Can you easily tell the
controls apart by feel, shape, or place-
ment? Are the controls you'll use most
more prominent than the ones you'll
rarely need? If you did have to look at the
panel to find one of the less -often -used

controls, would you be able to find it at a
glance?

If possible (though it rarely is), check
the unit's night illumination. All major
controls should be easy to find in the
dark-and the controls you need to turn
the unit on should be easy to find when
the unit is turned off. On some car stereo
units, the illumination is on all the time,
or on only when the unit is turned on;
with other units, the illumination goes
on and off with your dashboard lights, or
when a built-in sensor detects that the
car's interior is growing dark.

Most of the features we've discussed
have far more to do with convenience
than sound. But convenience counts
more when you have to keep your atten-
tion on the road. In the car, things that
would be mere conveniences at home
become important safety features.

A NASTY PLACE FOR
A SOUND SYSTEM

Car stereo equipment looks humble
compared with

the impressive look of stereo compo-
nents for the home. Yet that humble car
equipment does heroic work.

Just sounding good should be heroism
enough, but in car stereo's case, it's not.
That equipment has a lot of obstacles to
get over before it can make sound at all,
let alone make that sound good (or, in
some cases, great).

The very size that makes it look so
inconsequential is the first of those hur-
dles. A head unit combines a tuner and a
tape player with a few preamp controls-
and, sometimes, an amp as well-into a
space so small no designer of home gear
would even consider it. A transformer or
pre-preamp for use with moving -coil
phono cartridges might be as small as a
car's tuner/receiver/amp combination,
but nothing else would be.

Small as it is, that head unit must be
rugged, too: It spends its life being gently
but continually vibrated on good roads,
and shaken unmercifully on bad ones. In
winter, it's exposed to temperatures far
below freezing-in summer, the tem-
perature inside a car parked in the sun
can nearly reach the boiling point. And
the moving parts of tape and Compact
Disc transports-of volume controls, for
that matter-are exposed to far more
dust than they'd ever see if they were
home components.

And those are just the physical hazards.
There are also electrical problems. A car

is a rolling interference generator, gen-
erating thousands of high -voltage sparks
per second, just a few feet from the dash-
board where the stereo sits. And the tun-
er must contend with signals that vary in
strength from the intermittent wisps of a
station over the next county's hills, to the
blast of a transmitter right next to the
highway.

Once the signal has survived all these
threats, there's one other obstacle to get-
ting good sound. The very places where
the speakers would sound best-where
their frequency balance and stereo imag-
ing would be optimized-are already oc-
cupied with things like window cranks
and windshields, and you must find
some other places for them.

On paper, it looks like you just can't
win. Yet in your car, the sound can be a
winner. It's as if you expected John
Wayne to be the hero, and found that it
was Herve Villechaise.



Boston Acoustics component speaker systems.
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Your car could become
your favorite listening room.

Now, you can enjoy world-renowned Boston
Acoustics music reproduction in your car.
Our component approach makes it possible.
Each portion of the audio range is accurately
reproduced by a separate driver, just as in our
highy regarded home systems. Each componer-t
speaker can be unobtrusively mounted where it
fits Jest. And sounds best.

We've designed five different Bostoi component
speaker systems, so you can choose one that's
past right for you and your car. From our most
compact two-way system, to our finest three-way
sys-em that lets you hear the full ten octaves of
music. All five use our exclusive Vat -mount'
CFT dome tweeter, which you can aim for
optimum stereo imaging.

For a detailed brochure and the name of your
nea-est dealer, send your name and address to:
Boston Acoustics, Inc., Department 7A
247 Lynnfield Street, Peabody, MA 01960.
36171 532-2111.

You just may get into the habit of picking up your
car <eys when you want to do some really serious
istEning.

Boston Acoustics
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BUYING CAR STEREO:
HOW TO READ THE
NUMBERS

Ten or fifteen years ago, the only num-
bers you'd see on a car -stereo specifica-
tion sheet were the dimensions, the
price and the amplifier's power in watts.
Today, spec sheets have columns of fig-
ures detailing the performance of every
section-the tuner, the amplifier, the
tape player and, often, the CD player as
well. It's all frightfully informative if you
understand the numbers, but informa-
tively frightful if you don't.

By and large, the specifications used to
describe car stereo mean the same things
as they do when they describe home
stereo equipment. There are only two
major differences:

1) Amplifier power ratings are some-
times inflated, but usually in decipher-
able ways (see sidebar, "What's Watts,"
elsewhere in this section.)

2) Tuner sensitivity ratings measured
in microvolts (pN) are not comparable to
those given for home tuners, but sensitiv-
ity ratings measured in dBf do mean the
same for both.

If you already understand the other
numbers on stereo spec sheets, you now
know all you need to about car -stereo
specs. If not, here's a refresher:

GENERAL AUDIO SPECS:

Frequency response indicates how
wide a range of frequencies a compo-
nent can handle comfortably; the wider
this range, the better. A range of 20 Hz to
20 kHz (sometimes given as "20 to
20,000 Hz") is considered excellent for
any piece of equipment. Amplifiers and
preamplifiers generally do even better

than that at both ends of the range, CD
players go down a bit below 20 Hz, and
some very good tape players can just
cover that full range, with perhaps a little
extra at the high end. FM broadcasts only
go from 50 Hz to 15 kHz, so that's as far
as FM tuner ratings go.

However, no frequency rating is mean-
ingful unless it's accompanied by a nota-
tion that shows how much the response
varies over the rated range. (The smaller
the variation, the better). If a piece of
stereo gear is rated "20 Hz to 20 kHz ± 1
dB," for example, its response won't vary
more than 1 dB (a fairly small amount)
up or down, throughout that range; if it
varies " + 0, -1 dB," its response may
drop by 1 dB, but will not rise at all. But
if it's just rated "20 Hz to 20 kHz" with
nothing said about the dB limits, its re-
sponse might be varying like a profile of
the Alps.

Distortion is a measure of harsh fuzzi-
ness. It should be as low as possible --
certainly under 1%, and preferably well
under 0.1%. Two types of distortion are
commonly listed: Total harmonic distor-
tion (or TIID) and intermodulation dis-
tortion (IM). For most components, the
two are about equal, so if only one is

listed you can guess at the other. The
distortion rating on a spec sheet usually
shows the maximum amount of distor-
tion you'll hear under normal operation;
at high signal levels, and at the extreme
ends of the rated frequency range, distor-
tion usually begins rising sharply.

Noise is usually a fairly steady hiss or
roar heard during quiet passages. It, too,
should be as low as possible, preferably
at least 80 dB below the signal level. A
spec sheet may show this in either of two
ways, listing either a noise level (such as
"-76 dB") or a signal-to-noise ratio (such
as "S/N, 76 dB"). Despite the change
from negative to positive, the two num-
bers are equivalent.

You may find frequency -response rat-
ings listed for virtually all components,
and noise and distortion listed for all but
speakers. Speakers don't make noise;
they do distort, but there are no com-
monly applied standards for measuring
speaker distortion.

AMPLIFIER AND EQUALIZER SPECS:
An amplifier s main specification is its

power output, in watts-but you can't
take that mere number at face value. You
also need to know the distortion level it's if

r.

1

WHAT'S WATTS?
Up to a point, the harder you drive

an amplifier, the more power it deliv-
ers; but along with that added power
comes more distortion and a narrower
frequency range. An amplifier that de-
livers 10 watts per channel at a reason-
ably low 0.5% distortion (with, per-
haps, even lower distortion at power
levels of 9 watts or less) might deliver
20 watts per channel if you pushed it to
a screaming 10% distortion. You could
rate each channel at 20 watts; the pow-
er's there-you just wouldn't be able to
stand listening to the system when the

amp was distorting that much. That
amp might also be able to deliver its
full 10 watts over the frequency range
from 15 Hz to 30 kHz, but deliver 20
watts only at frequencies from 150 Hz
to 10 kHz.

If two companies made such an amp,
one company might rate it at 10 watts
per channel, while the other bragged of
20. As long as only watts were specified,
you couldn't tell the difference. But if
each company stated the distortion lev-
el and frequency range (power band-
width) that applied to its power rating,
you would know at once that the "20 -
watt" amp was definitely not twice as
powerful as the "10 -watt" one.

The distortion level is especially im-
portant in car stereo. If it's not specified
in the same phrase as the power rating,
it is probably 10%-unlistenably high.
At distortion levels low enough for
your enjoyment, the amp probably de-
livers only one-half to three-quarter its
rated power.

Total power and power per channel
can also cause confusion. A stereo am-
plifier delivering 20 watts total is deliv-
ering 10 watts per channel; a four -chan-
nel amplifier that delivers 20 watts total
produces only 5 watts per channel.
Make sure you know just which specs
you're comparing.



GOOD NEWS TRAVELS FAST Aiwa has hit the road.

'rake a look. Aiwa's latest high-performance line of car audio systems-the CT-XII

Series-offers the audio enthusiast unmatched performance. That's what you expect

from Aiwa. Plus unprecedented security. That's what you've been waiting for. No after -thoughts.

No bulky add-ons.

Each model can be ' y completely removed for safe

keeping. Of course, all electronic functions, like the 12 AM/FM

presets, volume level and digital clock settings, are safe in the memory. For up to 48 hours.

Even Aiwa's soft -touch controls are unique. The complete control panel flips closed to keep your

Aiwa car audio system safe from theft and dust. That way they see no evil. And Aiwa audio

engineers made sure you'll hear no evil either. Every CT-XII Series model boasts Aiwa's precision -

engineered auto -reverse tape transport system. With less than 0.12% WRMS wow and flutter.

While Dolby B* noise reduction, a fader control and pre -amp outputs are all standard. Very high

Aiwa standards. Just like Aiwa's quartz digital synthesizer tuner section. It delivers an FM

S/N -ratio of 65dB! What more could you ask for in a car audio system? How about the

convenience of the CT-X500II's removable remote control module and the performance

of Dolby C* noise reduction circuitry. There's no doubt about it. No other car

audio systems can match the CT- XII Series from Aiwa. Not even remotely.

Aiwa America Inc. 35 Oxford Drive, Moonachie, New Jersey 07074. In Canada, Shriro (Canada) Ltd. °Dolby B and C are registered trademarks of Dolby Labs, Inc.
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SPECIAL ADVERTISING SECTION

measured at (see sidebar, "What's
Watts,"), and at what frequencies that
power is available. The frequency side of
amplifier power is covered by the power
bandwidth, specification. This spec is a
range, like frequency response; but varia-
tions in dB aren't stated, because what's
being specified is response at a single
level-full rated power- ± 0 dB.

Like frequency response, power band-
width should be as wide as possible, and
should certainly extend down to the low-
est frequency the speakers connected to
that amp are capable of delivering. (In
other words, in a stereo system with sep-
arate bass and treble amplifiers, an am-
plifier with poor bass response could
still be used to run the tweeter and mid-
range, but shouldn't be used for the
woofer.) If the amplifier also has a fre-
quency -response spec, that will show the
amp's capabilities at lower power (usual-
ly, 1 watt), and will usually be wider than
the power bandwith.

Equalizers add two other specifica-
tions-the number of frequency -band
controls per channel, and the boost and
cut range available from each frequency -
band control. Most car equalizers have
five or seven bands, each with the ability
to boost and cut a range of frequencies
by ± 12 dB.

CD SPECS:
Forget 'em. What audible differences

there are between CD players don't show
up in the spec -sheet numbers. Compact
Disc players have tremendously broad
frequency response, ultra -low noise and
distortion, and no wow and flutter what-
soever. If the differences between, say,
0.05% and 0.005% distortion can be
heard at all, they certainly can't be heard
over the noise of your motor, your tires
on the highway, and the kids in the back
seat. There is one spec to watch for:
Many authorities feel that CD players
with digital filtration sound better than
those with only analog filters-but not
for reasons that show up in the numbers
columns.

TAPE DECK SPECS:
The main tape -deck specifications are

signal-to-noise ratio, frequency response,
and wow & flutter. Wow & flutter is a
measure of cyclical speed variation
which can be slow enough to make the
sound waver audibly (wow) or fast
enough to give the music a faintly tremu-
lous, or even gargly quality (flutter). It

should be as low as possible, at least
below 0.1%, and preferably less than half
that figure.

A tape player will often have several

different specifications for S/N ratio and
frequency response, depending on the
noise -reduction system and the kind of
tape in use. The noise -reduction (NR)
system, not surprisingly, makes the big-
gest difference to the noise level: typical
S/N ratios for car stereo equipment are
about 50 dB without noise reduction,
about 60 dB with Dolby B noise reduc-
tion, about 70 dB with Dolby C NR and
about 80 dB with dbx NR

Frequency response is usually narrow-
est with Type I ("ferric" or "normal")
tapes, wider with Type II ("chrome")
tapes and a bit wider still with Type IV
("metal") tapes. (Specs are rarely listed
for Type III tapes, now a rarity.)

TUNER SPECS:

The most widely cited FM radio speci-
fication is sensitivity, a measure of how
strong the radio signal must be before
the tuner can attain a given level of per-
formance. If only one number is given, it
will usually be for usable sensitivty, the
signal level that will yield a 30 dB S/N in
mono-a level of performance so low
that you'd change stations rather than put
up with it. More significant are figures
that show what signal level will produce
"50 dB quieting"-that is, an S/N of 50
dB-especially if it's quoted for stereo
reception. For any given kind of sensitiv-
ity spec, the lower the number the bet-
ter. Numbers given in dBf are directly
comparable to those for home stereo
equipment, while those given in micro-
volts (W) must be doubled before mak-
ing such comparisons. In other words, a
home tuner with a rated usable sensitiv-
ity of 5.5 µV and a car -stereo unit with a
rated usable sensitivity of 2.75 ILV would
both be equally sensitive, and could both
be rated at 20 dBf.

But while sensitivity is the most com-
monly quoted spec, its importance fades
the closer you get to the city where the
stations are. In town, the most important
spec is probably AM rejection, a measure
of the tuner's ability to suppress interfer-
ence that resembles AM radio signals.
This includes multipath interference, the
same phenomenon that causes "ghosts"
on TV, and a prime source of distortion
on FM. Any tuner specification labelled
"suppression" or "rejection" should be
as high as possible, preferably well over
70 dB. After AM suppression, the most
important of these specs in mobile use is
spurious -response rejection, the tuner's
ability to continue sounding clean when
exposed to very strong signals (such as
when driving past a transmitter).

Capture ratio and selectivity are also
important on the road. The first de-

scribes the tuner's ability to distinguish
between signals on the same frequency
but of slightly different strengths. (In the
country, you might get that when you're
between two cities which each have a
station on the frequency you're tuned to;
in the city, the second "signal" could be a
multipath reflection.) The lower the fig-
ure, the finer the distinction the tuner
can make-a capture ratio of 2 dB would
be fairly good, and 1.5 dB would be quite
good.

Selectivity measures the tuner's ability
to distinguish between signals whose fre-
quencies differ only slightly. The higher
the figure (in dB), the more resounding-
ly the tuner can reject unwanted signals
on nearby frequencies. Most car -stereo
tuners have between 50 and 70 dB of
selectivity, but a few have ratings up to 80
dB or more.

BETTER SAFE THAN

SORRY

It's easier to steal car stereo than home
audio equipment. Cars have convenient,
curbside windows through which thieves
can check out-or take out-the equip-
ment. And every theft costs you not only
your equipment but money to repair the
break-in damage to your car and, usually,
to hire another while it's fixed.

Short of doing without it altogether,
you can't keep your car stereo perfectly
safe. You can, however, make it safer.
And many of the measures you can take
cost little or nothing.

First, be careful where you park.
Thieves thrive where they can work un-
interrupted. Dark, secluded streets are
a chiefs delight. Unattended off-street
parking lots are worse still-thieves can
walk in freely, there's little other foot
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traffic, and parking meters, if they're
present, tell when a car's owner expects
to return. Your neighborhood, where
people know you and your car, is safer
than an anonymous district elsewhere,
and your garage (if locked), is safer still.

Second, don't advertise that there are
valuables in your car. Never leave tapes
(or, worse, CDs) out in plain view. Never
leave other goodies out, either-a thief
who comes for something else probably
won't ignore your stereo. Cover up your
stereo to foil a casual glance, by buying
inexpensive, slip-on covers or (in two -
door cars) by leaving the front seats fold-
ed forward over the dash.

If possible, remove your stereo alto-
gether. Some new head units slide out of
the dash, so you can take them with you
when you park, and sleeves are available
to convert other stereos into slide -outs. If
you have such a sleeve, do take your

DON'T ADVERTISE YOUR

stereo by leaving tapes or CDs

out in sight. Other visible

valuables can draw thieves,

too. If you can, take your

stereo with you when you park.

stereo with you, as conspicuously as you
can, each time you park your car. If you
want to stash your stereo in your trunk,
do it a few blocks before you reach your
parking place, so people who know it's
in the trunk won't know where that trunk
has gone, and vice versa.

All these precautions will almost cer-
tainly help you keep your stereo-even if
they can't absolutely prevent thieves
from breaking in and rummaging around
in hope you've left the stereo under your
front seat.

Some stereo systems have another
anti -theft trick: Playing dead. Once
they're disconnected, they won't work
again until a secret code is keyed in. That
ensures the ultimate recipient of your
radio won't enjoy it, which is some con-
solation. But it won't deter thieves from
taking it until more of them, and more of
the people who buy stereos from thieves,
learn about the feature.

Alarms do deter thieves, at least where
the thief has reason to fear someone will
come to investigate before he can make
his getaway. Sometimes, the possibility of

having to deal with an alarm will encour-
age a thief to seek an easier mark. An
alarm sticker gives this deterrent effect,
by helping thieves get the message be-
fore they try to steal your car or sound
equipment.

Get an alarm which not only sounds if
a thief breaks in to take something but
also if someone attempts to take the en-
tire car, and which disables the ignition
or fuel if unauthorized people try to start
the engine. Get one that's LOUD, so
people will hear it and be annoyed
enough to call the police-but also get
one that will stop making noise when the
theft or other disturbance stops. (Why
wake the neighbors when it's too late?).
And make sure that after shutting itself

off, the alarm will re -arm itself to trigger
again if the thief comes back.

Alarms lower the odds of theft, but
they aren't a perfect deterrent-we've all
heard or seen cars wail on and on and
get no response. And remembering to
turn alarms on and off can be a nuisance.
Passim arming, which turns the alarm on
automatically when you turn your igni-
tion off, keeps the alarm ready but out of
sight and out of mind until it's needed.
And some alarms can be a positive con-
venience, with radio control systems that
let you disarm them and unlock the
doors as you approach-some even
beep the horn and flash the lights from
afar, to help you find your car in a crowd-
ed parking lot

QUALITY?
WHO NEEDS IT?

The ultimate car -stereo can never be
quite as good as ultimate home systems.
The conditions in the car-road noise,
interference, and speaker -placement dif-
ficulties-will always keep car sound
somewhere this side of nirvana. That
doesn't mean car stereo systems can't
sound superb, however, or that you
won't be able to hear the difference be-
tween excellent and mediocre sound.

As each advance in audio reaches the
car, audiophile cynics say it won't make a
worthwhile difference on the road.
Then, as the effects of this advance are
heard, it becomes something no halfway
critical listener would do without. As im-
provements become standard, they in-
crease the importance of quality every-
where else in the system.

Take noise reduction, for example.
When mobile tape players with Dolby B
NR appeared, the skeptics felt that its hiss
reduction would not be audible against
the background of motor, road and wind
noise. When it became obvious that tape
hiss, and hiss reduction, were plainly au-
dible on good car systems, the cry went
up that Dolby C and dbx NR would be
unnecessary. Indeed, the difference be-
tween plain -vanilla Dolby B and these
more effective NR systems was not as
readily heard as the difference between
Dolby B and no NR had been; but it was
audible, nonetheless. Even if it hadn't
been, listeners who had tapes encoded
with dbx and Dolby C NR for use at
home would have also needed those NR
systems on the road for compatible play-
back of those tapes. (With Dolby B NR,
this argument was weaker: Dolby B -en-
coded tapes can be played without de -

coding, if you turn the treble down; the
results are listenable, if not exactly accu-
rate. But Dolby C and dbx NR are only
listenable if played through matching de-
coders.)

As better tape NR systems, and better
tapes, appeared, car sound systems im-
proved a bit more, too. Better NR meant
that systems with better high -frequency
reproduction would not be as plagued
by hiss as in the days before NR. And
greater dynamic range in recordings
called for more dynamic range in play-
back electronics and loudspeakers.

With Compact Disc, the need for quali-
ty becomes even more apparent. A CD
player will make any system sound bet-
ter, at least up to the point where the
music's dynamic range outruns the sys-
tem's. But it takes a really good system to
take full advantage of the Compact Disc's
clean, wide-ranging signal.

Such systems do exist. I lave your deal-
er or installer demonstrate one for you,
and you'll hear the difference-even on
the road.
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EQUIPMENT PROFILE

CLASSE
AUDIO
DR -3 AMP

Manufacturer's Specifications
Power Output: 25 watts channel

into 8 -ohm loads, 50 watts/channel
into 4 ohms, 100 watts/channel into 2
ohms: bridged mode, 100 watts into
8 -ohm load, 200 watts into 4 ohms,
300 watts into 2 ohms.

Output Current: 15 amperes rms.
Frequency Response: At rated

power, 0.4 Hz to 80 kHz, +0, -3
dB

Distortion: 0 1% THD and IM at rat -
'd power.

S N: 85 dB. unweighted, wide -band.
Input Impedance: Stereo, 100 kil-

' bridged, 25 kilohms.
Input Sensitivity: 0.8 V for rated

output.
Power Consumption: Approxi-

mately 500 watts at idle.

Dimensions: 19 in. W x 103/4 in. H
x 141/4 in. D (48.3 cm x 27.3 cm x
36.2 cm).

Weight: 70 lbs. (31.8 kg).
Price: $2,895.
Company Address: 227-G Bruns-

wick Blvd., Pointe Claire, Que., Can-
ada H9R 4X5.

For literature, circle No. 90
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The Canadian -built Classe Audio DR -3 is a solid-state
stereo power amplifier rated at 25 watts per channel into 8 -
ohm loads. Physically, the unit employs exotic construction.
Larger than most 200 -watt amplifiers, the DR -3 features
huge heat -sinks, massive speaker connectors, and Class -A
output circuitry.

The DR -3's 25 -watt, 8 -ohm power rating; Class -A operat-
ing mode, and solid, massive metalwork are reminiscent of
the Levinson ML -2, although the DR -3 is a stereo amplifier
and costs far less than the Levinson (which now lists at
$8,848 per pair and must be custom ordered). Like the
ML -2, the DR -3 sports an engraved black faceplate, over-
sized handles, and sculpted, finned radiators that give it a
striking appearance.

The DR -3, Classe Audio's latest "pure" Class -A design,
features heavier gauge internal wiring, floating -ground pow-
er -supply modules, polyfilm capacitors to couple and by-
pass key circuit areas, shield plates to reduce hum in the
input circuitry, increased input impedance in the bridged
mode to interface better with tube preamps, and better
speaker connectors than their previous amp.

Construction
The DR -3's construction suggests the very high quality of

expensive test instruments. It is built the way amplifiers were
usually built in the tube days-on and inside a box chassis.
The welded, 1/8 -inch -thick aluminum chassis is 12 x 17 x 3
inches and has a steel bottom cover attached by eight
Allen -head machine screws. A 101/2 -inch -high, 1/4 -inch -

thick, notched rack -mount faceplate is bolted to the front of
the chassis and to the front heat radiators. Classe Audio
says the amp can be rack -mounted if ventilation room is
provided.

With 1,695 square inches of heat -sink radiating surface,
the DR -3 runs reasonably cool without a fan in Class A.
The large central box holds the power transformers.

The DR -3's components nestle within a welded chassis
of 1/6 -inch -thick aluminum. Note the four 20,000-pf
capacitors in each channel's power supply.

The DR -3's front panel bears only a single LED pilot light
and a toggle switch for power. The rear apron has silver-
plated signal input connectors and extremely heavy, silver-
plated speaker binding posts. Six 8 -ampere fuses (accessi-
ble from the rear), one a.c. line fuse, and two rail fuses per
channel are the amplifier's only protection. The rear of the
DR -3 is also equipped with an IEC power socket and a
detachable line cord.

The DR -3 runs reasonably cool in Class A without an
internal fan because of four exposed heat -sink assemblies,
mounted on top of the chassis, which provide 1,695 square
inches of radiating surface. A welded aluminum box. mount-
ed on rubber bushings to minimize vibration, runs from
chassis front to back and contains the amplifier's two power
transformers, one for each channel's power supply. Each
350 -VA power transformer is wound with wire that has a
square cross-section; this is said to yield higher flux density
and greater efficiency.

Underneath, the amplifier's dual -mono circuitry resides on
a total of nine p.c. boards, including one a.c. line board, four
heat -sink module boards, two power -supply boards, and
two main -drive circuitry boards. Four 20,000-11F, 50-V ca-
pacitors are used in the power supply for each channel.
Two are input capacitors which feed second -stage filters
through 0.4 -ohm, wire -wound resistors. The four capacitors'
common terminals are bolted to a thick silver-plated strap,
the center of which serves as a ground reference point.
These p.c. boards are liberally bypassed with large film
capacitors.

One of the two audio circuit boards contains additional
components for bridged operation. The bridging switch
features three DPDT sections which completely disconnect
these components from the rest of the circuit and the power
supply when in two -channel mode.
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Circuit -board finish and
parts quality are among
the best we've ever seen in
home audio components.
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For each channel, the DR -3 output stage employs four
high-speed, high -power bipolar devices. Claimed total out-
put -device capability per channel is 800 watts and 120
amperes. The four heat -sinks are drilled, not punched, to
help maintain flatness for tight mechanical and thermal
contact with the output transistors.

Four -conductor, audiophile -grade cables lead from each
RCA input connector to the circuit board for each channel.
The right -channel drive circuit board also contains the cir-
cuitry and three switches for converting to bridged mono
operation. Circuit -board finish and parts quality are among
the best we have seen in home audio components, and are
reminiscent of some older military equipment. Trimpots are
multi -turn and sealed, capacitors are molded polyfilm types,
and small resistors are all 1% film. Three high -quality elec-
trolytic capacitors are also used in each channel.

Large, modular, molded -nylon connectors are used to
carry high -current signals to the output transistors. While
these are undoubtedly up to the task, we would have liked
soldered connections here. Each p.c. board also is termi-
nated through a 12 -pin, gold-plated connector said to be
able to carry four times the current of the conventional card -
edge contact.

The DR -3's massive, silver-plated, brass speaker termi-
nals deserve special mention. Speaker wires are attached
by tightening down a 1/4 -inch hex -head bolt on the terminal's
solid base. If the speaker cable is terminated in sufficiently
large spade lugs, this arrangement provides an excellent
mechanical and electrical connection between amplifier
and speaker wire. This speaker terminal is the best we have
encountered in an audio amplifier.

Dave Reich, Classe Audio's president and designer, says
each DR -3 undergoes strenuous burn -in and quality -control
testing at the factory after running with no input signal for 24
hours. The amplifier's input is then driven with a square
wave, logarithmically swept from 5 Hz to 50 kHz, at full
power into 4 ohms. Stereo sweep and bridged sweep are
carried out for 24 and 12 hours, respectively. A detailed test
sheet for each unit is kept on file.

The DR -3 owner's manual contains no standard test -
bench ratings. Reich believes that standard power ratings
and distortion figures do not describe the DR -3's sonic
qualities. For this review, manufacturer's specs were ob-
tained by means of not -so -subtle editorial pressure. Reich
confirmed that both the company's former amplifier, the
DR -2, and the DR -3 have identical power output and fre-
quency response ratings into 8 ohms (25 watts/channel in
stereo mode, 100 watts bridged), into 4 ohms (50 watts/
channel in stereo mode), and into 2 ohms (100 watts/
channel in stereo mode).

Circuit Description
The DR -3 is a straightforward Class -A amplifier design.

Such circuitry keeps output transistors conducting through-
out the output waveform and requires high continuous bias
current in the output stage. Because the current delivered to
the load is diverted from the bias, the peak available load
current is about equal to the static bias current. The design-
er must therefore estimate a maximum instantaneous re-
quirement, based on speaker impedance, and use that as
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By rating the DR -3 at only
25 watts/channel, Classe
ensured it could stay in
Class A at full rated
output without getting
too big or too hot.
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the steady bias current. Designer Reich notes that his
"pure" Class -A amplifiers do indeed remain in Class -A op-
eration only so long as their output transistor current is not
required to exceed that of the static bias. However, if speak-
er loads lower than 8 ohms are used, most Class -A amplifi-
ers will supply additional peak current, a condition which
Reich says is a shit to Class -AB operation. Shifting out of
Class -A operation is not the intent of ClassO Audio, particu-
larly when driving the low -impedance loads of some electro-
static or panel speakers favored by some audiophiles. The
DR -3 was therefore designed with a relatively low power
rating of 25 watts, so it can maintain its full rating in pure
Class -A operation while keeping its size and heat dissipa-
tion realistic.

The DR -3's circuity uses nine small, plastic -case transis-
tors on each board, with one extra on the right -channel
board for bridging the two channels. The power supply
employs two 35 -amp bridge rectifiers followed by the two -
stage RC filter network; this provides a high power reserve
with low ripple. Total power -supply capacitance is 160,000
pf, which is equivalent to 250 joules of energy storage.
Silver-plated, solid copper buss bars; stiff power transform-
ers, and capacitors with low equivalent series resistance all
contribute to a circuit with extremely low power -supply im-
pedance.

Discrete bipolar transistor circuitry is used throughout the
DR -3. The differential input stage is current -sourced and
cascoded. Reich says that the cascoding topology in-
creases the input impedance and effectively "elongates"
the linear operating region of the devices. The driver transis-
tors are also cascoded, and their current -source diodes
monitor the output -stage bias current. All the devices are
matched for gain and checked for leakage. Small resistors
are metal film, 1% tolerance; emitter resistors and other
large resistors are custom-made wire -wounds rated at 10
watts. Each fully discrete amplifier circuit is mounted on a
glass epoxy p.c. board and soldered with silver -content
solder. The p.c. board manufacture is computer -executed,
and the plating pattern is sealed with an epoxy solder resist.

No intermediate -size driver transistors are used, because
the Darlington output devices contain their own drivers. Also
unusual is the virtual absence of thermal feedback from the
heat -sinks to circuit parts. This caused a slow bias shift of
more than 50% over a two-hour warm-up period from turn -
on to "full Class -A" operation.

Measurements
The DR -3 was first run for one hour at 33% of rated power,

about 8.3 watts per channel into 8 -ohm loads with a 1 -kHz
test signal. The usual FTC specification of one-third power
does not strain a Class -A design the way it can a Class -AB
amplifier. Because a Class -A amplifier is fully on all the time,
power is either radiated as heat or is delivered to the load.
Thus, the Class& can run cooler in operation than at idle.

The output -stage bias of the fully warmed -up amplifier,
measured as a voltage drop across an output -stage emitter
resistor, was found to be 2.67 amperes. When first turned
on, the emitter -resistor current flow measured only 1.56
amperes, which means that only a narrow Class -A power
range is available when the amplifier is cold. From cold turn -
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AKAI FOR LIFE'S GREC-17

Picture this: Tun new audio -video
standouts with talents second-tanone.

Performance second -to -none.
That's precisely what you get

with AKAI's new CT -A261 26"
Monitor/Receiver and VS -616 VHS
Hi-Fi VCR.

Both are endowed with a 142 -
channel MTS-SAP stereo tuner
to make the most of today's stereo
broadcasts. Plus a full -function

wireless remote control.
The CT-A261's square effect

26" tube anc Comb filter deliver
a cleaner picture with mach higher
resoliton.

There's even a built-in stereo
ampifier with plenty of power
to dr ve its pair of built-in speakers
or an external set of your (mi.

In back, convenient irput/output
jacks allow the "direct" connection
of all your other components for

RFORMANCES

superior audio/video playback.
The VS -616 features a 7 -head

design for optimized record/play pack
Linctions and full VHS Hi-Fi stereo.

You also get On -Screen 8 -event/
28 -day programmability. An integ al
Comb filter for a clearer picture.
Plus the extra reliability of AKAI's
beltless, direct -drive system.

The AKAI CT -A261 26" Stereo
Monitor and VS -616 VHS Hi-Fi VCR.

When performance comes first.

Visit your AKAI dealer soon an audition. Or write to: AKAI America, P O. Box 6010, Compton, CA 90224-6010.
Enter No. 3 on Reader Service Card



The amp clips cleanly and
then goes back to normal,
without "sticking" at high
distortion as many other
amplifiers do.

on, the amplifier heated up noticeably for 10 minutes and
required two hours to fully stabilize.

Class -A operation limits were studied by noting the pow-
er -output level at which the a.c. line -current draw began to
increase. Theoretically, the amplifier's line -current draw
should remain constant as long as it is operating in Class A.
As expected, the DR -3's current draw did not vary notice-
ably with an 8 -ohm load up to the 40 -watt clipping point. For
other load impedances, the draw on the a.c. line current
shifts as the amplifier transfers into Class -AB operation. The
DR -3 delivered approximately 30 watts (11 V) into 4 -ohm
loads before line -current draw increased. At lower imped-
ances, not often encountered in loudspeakers, the DR -3
settled into Class AB at progressively lower powers, includ-
ing 16 watts (5.7 V) into 2 -ohm loads and 7.8 watts (2.3 V)
into 1 -ohm loads.

Power output was measured from 20 Hz to 20 kHz into a
variety of load conditions, as shown in Fig. 1. From 20 Hz to
20 kHz, at less than 0.3% THD + N, the DR -3 delivers a
minimum of 35 watts per channel into 8 ohms. 36 watts into
4 ohms, and 23 watts into 2 ohms. However, as Fig. 1

shows, power output into 4 -ohm and 2 -ohm loads is sub-
stantially higher at frequencies up to 2 kHz. Driving 1 -ohm
loads, the amplifier pumps out an amazing 192 watts per
channel at mid -band frequencies, although at much higher
distortion levels.

In bridged (mono) operation, the DR -3's continuous pow-
er output at mid -band measures 158 watts into 8 ohms, 256
watts into 4 ohms, and 40 watts into 2 ohms, all with THD
+ N of less than 0.3%. At very high frequencies, however,
power drops considerably (Fig. 1).

Running the amp at its rated 25 -watt output into 8 -ohm
loads, THD + N was steady from 20 Hz to 2 kHz (at 0.020%
to 0.022% in the left channel and 0.032% to 0.034% in the

Fig. 5-Large-signal
square -wave response at
clipping for 20 -kHz input
(top trace) and 20 -kHz
input signal (bottom
trace). Output is 25 watts
into 8 ohms. Scales:
Horizontal, 10 µS/div.;
vertical, 10 V/div.
(top trace) and 1 V div.
(bottom trace).

right). Above 2 kHz, THD + N began rising, reaching a
maximum of 0.12% at 20 kHz; this rise suggests increasing
nonlinearities or reduced negative feedback in the high -
frequency range. Measured THD + N ran 0.36% for 50
watts output into 4 -ohm loads, and 0.74% at 100 watts into 2
ohms. Although these distortion figures are somewhat high-
er than usual for amplifiers in this price category, measure-
ments at lower power levels revealed much better perfor-
mance. Figures 2 and 3 show the DR -3's distortion versus
power output, with four impedance loads, for 1- and 20 -kHz
signals, respectively. Note that at 1 kHz, distortion stays
below a respectable 0.05% until the power is raised to the
point where the DR -3 leaves Class -A operation for that load
impedance.

When brought to clipping level at 20 kHz, the waveform
flattened on top and bottom, as expected. This happens in
all amplifiers when the output transistors have pulled the
load up or down to he power -supply or "rail" voltages and
more power is asked for. The DR -3's clipping (Fig. 4) is very
clean, with no "sticking" and no power -line frequency ripple
even at 6 -dB overdrive. Many other amplifiers, once brought
to the rail voltages, tend to stick there for a few microsec-
onds, generating excess distortion before jumping back to
the proper waveform.

Voltage gain was measured and found to be 25.2 dB. The
IHF sensitivity, for 1 watt into 8 -ohm loads at 1 kHz, was 150
mV. The IHF signal-to-noise ratio, which is A -weighted noise
referred to 1 watt output into 8 ohms, measured - 83.0 dBA
for the right channel and - 77.8 dBA for the left. Crosstalk
versus frequency was measured by driving one channel
and measuring the leakage into the other, with the unused
input terminated by a 1-kilohm resistor. Worst case, cross-
talk was better than - 60.0 dB from 20 Hz to 20 kHz.

Figure 5 illustrates the DR -3's response to a square wave
at rated power of 25 watts per channel into 8 ohms. Rise -
time is 4µS. The slew rate measured 11 V/RS, up or down.
This modest -appearing figure is actually very good, consid-
ering the amplifier's low power rating. The IHF slew factor
into 8 ohms measured "infinite." Adding a 2.0-µF capacitor
causes the usual ringing of the output network, with a 0.2 -
dB increase in sine -wave output at 20 kHz, but no instability.

For 8 ohms, the low -frequency damping factor was mea-
sured at 320 and the wide -band damping factor was mea-
sured at 15.7. The damping factor versus frequency is
shown graphically in Fig. 6. Classe Audio gives no rating for
this specification.

The 1 -watt frequency response into 8 ohms (Fig. 7)
showed the amplifier to be within ±0.1 dB from 5 Hz to 20
kHz. The -3 dB frequencies were 0.28 Hz and 90 kHz.
Input impedance was somewhat frequency -dependent,
measuring 140 kilohms at 1 kHz and 62 kilohms at 20 kHz.

The IHF dynamic headroom measured 2.3 dB (18.4 V,
42.3 watts) relative to 25 watts rated power into 8 ohms. The
4 -ohm IHF headroom (using the manufacturer's claim of 50
watts into 4 -ohm loads) was 2.0 dB (17.9 V, 80.1 watts). The
bridged 8 -ohm IHF headroom (relative to the 25 -watt stereo
rating) reached 5.0 dB into 8 -ohm loads (35.8 V, 160 watts)
and 4.6 dB (for the 50 -watt rating mentioned above) into
4 -ohm loads (34.0 V, 289 watts). Into lower impedances, the
DR -3's available IHF dynamic headroom was far greater,
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AKAI

The most beautiful music in the
world begins with three simple
words: To. Without. And.

These three simple commands
make the new AKAI CD -A70 the
most easily programmed CD player
you can buy. At any price.

AKAI calls it Natural Logic
Operation. And here's how it works.

To hear, for example, tracks 1
thru 9, while skipping 3 ane. 5,
you simply enter the following:
1 To 9 Without 3 And 5.

It's fast, simple and foolproof.
And the full -function wireless
remote control lets you manage the
CD-A70's talents from a more comfy
command center. Like your couch.

Best of all, the performance

110

III el

is flawless. Thanks to an advanced
3 -beam laser pick-up. 16 -track
memory. A Random Play Systen..
Digital filter. Subcode terminal.

Plus an insulated floating
mechanism and special cabinet to
eliminate resonance.

The AKAI CD -A70.
Nobody makes great perfor-

mances easier to enjoy.

Visit your AKAI dealer soon fot an audition. Or write to: AKAI Amer ca, P.O. Box 6010, Compton, CA 90224-6010.

En:er No. 4 on Reader Service Card



This Classe Audio amp
represents good quality,
conservative engineering,
and reliability, and it
delivers more power than
its rating implies.

with the amplifier putting out 432 -watt peaks (29.4 V) into
2 -ohm loads.

Our standard test of peak output current utilizes a 20-mS
pulse (repeated at a 0.5-S rate) driving one channel of the
amplifier into a 0.1 -ohm load. Under these conditions. the
DR -3 delivered pulses of 15.0 amperes rms from both chan-
nels without apparent strain. The amplifier was not pushed
to overload. because it employs no current limiting and we
wished to listen to it. not break it! Fifteen amperes is well
over the maximum conceivable requirement from a 25 -watt
amplifier. Even so, the amplifier's rugged construction prob-
ably would have withstood an all-out test of current delivery.
but we were satisfied with the measurements we took. There
are few other amplifiers rated below 100 watts, let alone 25
watts. that can deliver this much pulsed current output.

Use and Listening Tests
Equipment used by coauthor Greenhill to evaluate the

DR -3 ncluded a Linn Sondek turntable, a Magnepan Uni-
trac 1 tonearm, a Shure V15 Type V -MR cartridge, a Magna-
vox CD player, a newly modified Mark Levinson ML -7 refer-
ence preamp, and Snell Type A -III and Apogee Scintilla

F RFCJJE

Fig. 6-Damping factor
vs. frequency for 8 -ohm
load.

..

Fig. 7-Frequency
response into 8-, 2-, and
1 -ohm loads.

speakers. Coauthor Clark's system included a Sony CDP-
650ESD CD player. a Tandberg 3008A preamplifier, and
Fried Studio IV and Magnepan MG -Ilia speakers.

Greenhill ran four controlled, double-blind tests with a
single DR -3 gain -matched to an Onkyo M-510 amplifier
rated at 300 watts. The Onkyo's meters, which are quite
accurate peak -reading analog types, allowed the author to
set the M -510's maximum power to equal the DR -3's. Green-
hill obtained 13 out of 32, 18 out of 32, 16 out of 32, and 30
out of 64 correct identifications. We don't consider these
near 50:50 scores :o have statistical significance, which
means to us that Greenhill's ability to distinguish these two
amplifiers in a double-blind test was no better than would be
expected from chance alone.

For the subjective listening sessions, a DR -3 was audi-
tioned by Greenhill on the Snell dynamic loudspeaker sys-
tems and later on Apogee Scintillas. The first impression
was the change in the DR -3's sonics as it warmed up.
Initially the amplifier produced a thin sound, somewhat
distant in perspective and shallow in depth. Within 15 min-
utes there was a dramatic increase in dynamic range and,
for want of better terms, in richness and sweetness. These
qualities also produced a startlingly valid sonic replica of
the human singing voice. The resonance of strings and
woodwinds in orchestral music and the pitch of the human
singing voice had a new and different tonality not previously
heard on the Snell Type A -III loudspeakers. Center -fill be-
tween the speakers was seamless, and depth rendition
dramatic with two DR -3s. The effect of this biamplified mode
was to expand the sound field's width and depth, as well as
to increase the resolution of sonic detail.

The biggest subjective surprise was the amplifier's dy-
namic range. The rated power of 25 watts invited compari-
son with more powerful amplifiers, with the expectation that
the DR -3 would clip audibly while the others sailed on. Not
so. The DR -3 played to moderately loud levels with no
audible signs of clipping such as static, strain or distortion.
With the 1 -ohm load of the Apogee Scintillas, the DR -3
sounded as loud as a 100 -watt amplifier (8 -ohm rating, not
rated for 1 -ohm loads) in a non -matched, open comparison.
This is a tribute to the Classe Audio power -supply design,
which enables the OR -3 to deliver almost 200 watts per
channel into that load. Thus, the DR -3 amplifier "sounds
louder" driving low- mpedance speaker loads than would
be predicted by its power ratings alone.

In summary, we find the Classe Audio DR -3 to represent
good quality, reliabi'ity, and conservative engineering de-
sign. The DR -3's high -current power supply allows the am-
plifier to cope with loads as low as 1 ohm, delivering much
more power than its 25 -watt, 8 -ohm rating would imply.
We'd like to see the manual itself include power ratings at
various load impedances. However one views the DR -3's
low power ratings and moderate distortion performance on
the test bench. it has many intriguing qualities. Clark found
the amplifier displayed exemplary clipping characteristics
and did not misbehave when overdriven. Greenhill was also
impressed with the DR -3, in particular by the high quality of
its parts, its rugged construction, dynamic range, and ability
to portray instrumental resonances.

Laurence L. Greenhill and David L. Clark
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BEYOND CONVENTIONAL AUDIO 

THE ONKYO INTEGRA DX -320 WITH OPTO-COUPLING 
THE SOUND IS NO ILLUSION 
The Integra DX -320 Compact Disc player is the first of ONKYO's new generation of CD players to incorporate 

our unique Optc -Coupling digital signa processing system. Conventior al CD players transmit digital data 
internally via printed circuit board wiring, which interacts with analog audio signals to produce Digital Signal 

Interference (DSI), resulting in an audible "harshness" in the music. 
Specially designed high speed Opto-Coupling modules in the DX -320 transfer the digital audio and other 

data signals to the analog output stage iia fiber optics, preventing DSI.The result is noise -free, life -like 
reproduction wi-h none of the harsh sound characteristics often attributed to other CD players. This remarkable 

new technology can only be found in ti -e ONKYO DX -320. 
Double oversampling and digital filtering greatly improve phase and harmonic accuracy. A fully 

programmable wireless remote control includes memory selection, phrase capability, and indexing for 
maximum convenience. 

Our unique transport design incorpo-ates ONKYO's exclusive Poly -Sorb, a rubber -like compound that 
improves isolation by absorbing extraneous vibrations, eliminating skipping and mistracking. 

The Integra DX -320 Compact Disc player fulfills the promise of digital audio, Artistry In Sound 
with sound qual ty that's as close to the original as anything you've ever heard. 

Audition the DX -320 at your authorized ONKYO dealer today. ClaValrir Ito 200 Williams Dnve, Rcmsey, NJ. 07440 



EQUIPMENT PROFILE

PROTON
D940
RECEIVER
Manufacturer's Specifications
FM Tuner Section
Usable Sensitivity: 10.3 dBf.
50dB Quieting Sensitivity: Mono,

15.3 dBf, stereo, 33.2 dBf.
THD at 65 dBf: 0.1%.
S/N: Mono, 83 dB; stereo, 74 dB.
Hum and Noise at 65 dBf: Mono,

75 dB stereo. 70 dB.
Capture Ratio: 1.5 dB.

Image Rejection: 55 dB.
M. Rejection: 90 dB.
AM Suppression: 60 dB.
Stereo Separation: 45 dB at 1 kHz.

AM Tuner Section
Usable Sensitivity: 20 V.
Selectivity: 35 dB.
If. Rejection: 50 dB.
THD (30% Modulation at 10 mV):

0.5%.
S/N: 43 dB at 10 mV.

Amplifier Section
Rated Continuous Power: 40

watts per channel, 20 Hz to 20 kHz,
8 -ohm loads

Dynamic Headroom: 6 dB at 8, 4,
or 2 ohms (see text).

THD: 0.02% a! rated power.
IM Distortion: 0.008% at rated pow-

er.
Clipping Power: 50 watts at 8 ohms,

80 watts at 4 ohms, and 100 watts at
2 ohms.

Damping Factor: Greater than 90.
Frequency Response: High level,

20 Hz to 20 kHz, ±0.2 dB; MM pho-
no, RIAA ± 0 2 dB; MC phono, RIAA
±0.2 dB.

Input Sensitivity: High level, 150
mV (for rated output); MM phono, 2.5
mV (for rated output); MC phono,
low, 0.1 mV; MC phono, high, 0.2
mV.

S/N (Re: Rated Output, A -
Weighted): High level, 105 dB;
MM phono, 92 dB; MC phono, 75
dB.

Channel Crosstalk: 75 dB at 1 kHz.
Function Crosstalk: 78 dB at 1

kHz.
MM Phono Overload: 250 mV.
ToneControl Range: Bass, ±9 dB

at 100 Hz; treble, ±9 dB at 10 kHz.
Bass EQ at 75 Hz: +3 dB.
Loudness at -30 dB: +6 dB at

100 Hz and +3 dB at 10 kHz.

General Specifications
Power Requirements: 120 V, 60

Hz.
Dimensions: 161/2 in. W x 33/4 in. H

x 11V3 in. D (42 cm x 9.6 cm x
28.8 cm).

Weight: 18.7 lbs. (8.5 kg).
Price: $450.
Company Address: 737 West Arte-

sia Blvd., Compton, Cal. 90220.
For literature, circle No. 91
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Some manufacturers adapt their products to the new age
of digital audio by simply changing the name of a high-level
input from "AUX" to "CD" or "DAD." Others really design
their new products with digital audio in mind. Proton's new
D940 receiver is in the latter category. Though modest in its
continuous -power rating, this 40 -watt -per -channel receiver
can, when called upon, deliver short-term peaks of up to
160 watts per channel into 8 -ohm loads, or 280 watts per
channel into 4 -ohm loads. Talk about dynamic headroom-
this receiver has plenty of it. Nor is the short-term reserve -
power capability limited to 20 mS (the duration of the EIA/
IHF Dynamic Headroom test). Even if a musical burst of 200
mS comes along, the D940 will supply up to 150 watts of
power per channel into 8 -ohm loads, or up to 190 watts per
channel into 4 -ohm loads, for the duration of that musical
peak. Proton calls this novel amplifier circuit DPD (Dynamic
Power on Demand); I'll explain how it works a bit later on.

Innovation is not limited to the D940's amplifier section.
For good FM tuner design, Proton turned to that Midwest
master of FM science, Larry Schotz, whose exploits in the
field of FM and stereo FM are, by now, well known to regular
readers of Audio. Schotz Noise Reduction, or SNR, effec-
tively removes noise from FM broadcasts without altering
frequency response. At low modulation levels, and in the
presence of mid -strength signals (around 45 dBf or lower),
the SNR circuit introduces just the right amount of channel
"blend" to reduce noise to acceptable levels without sacri-
ficing too much stereo separation. At strong signal levels, or
at full modulation (where the noise will be psychoacoustical-
ly masked), the circuit has no effect. (Ordinary auto -blend
circuits sense only signal strength, not modulation level, and
so can sometimes blend more than they need to.)

Control Layout
Like other Proton products, the D940 has an uncluttered

black front panel that contains only those controls and
switches which really relate to sonic performance and oper-
ation. A "Power" on/off pushbutton is at the extreme left.
Nearby are a stereo headphone jack, a speaker selector (for
choosing either or both of two sets of speakers-or neither,
for headphone -only listening), and detented rotary bass and
treble tone controls. A small display area near the center of
the panel shows tuned -to FM or AM frequency and indicates
whether or not you are in the automatic ("Search') or man-
ual tuning mode, whether or not the DPD circu t is being
called upon, and whether an FM stereo signal is being
received. To the right of the display area are eight station
preset buttons for memorizing eight FM and eight AM sta-
tion frequencies. Alongside these numbered keys are but-
tons to tune up and down, select manual or automatic
tuning, choose the AM or FM band, and enter stations into
the memory.

Below the display area are four pushbuttons for activating
the SNR circuitry, selecting mono or stereo, introducing a
moderate amount of fixed bass boost ("Bass EQ"), and
turning on a "Loudness" compensation circuit for low-level
listening. Separate rotary selectors nearby allow you to
record one program source while listening to another. The
"Record" selector includes settings for dubbing from the
Tape 1 inputs to Tape 2, and vice versa. "Balance" and

,A2

Fig. 1-The DPD
(Dynamic Power on
Demand) circuit.

Fig. 2-
How power -supply
voltage tracks
the signal during
DPD operation.

+ Vogl

TRANSFORMER

Vo

"Volume" knobs at the lower right corner of the panel com-
plete the control layout.

If the front panel seems particularly uncluttered, the rear
panel of the D940 is loaded with jacks, terminals, recepta-
cles and switches. There are, of course, the usual high-level
and phono inputs, two sets of tape out/in jacks, color -coded
four-way speaker binding posts, conventional AM and FM
antenna terminals as well as a 75 -ohm coaxial FM antenna
connector, and three convenience a.c. outlets (two un-
switched, one switched). Besides all of this, there are a pair
of two -position switches adjacent to the phono inputs. One
of these selects "MM" or "MC" cartridge preamplification,
and the other selects high or low gain for the MC circuit. The
high -gain setting provides an extra 6 dB of pre-preamplifi-
cation for lowest output moving -coil cartridges. Another
unusual switch found on the rear panel is labelled "ACC"
(Anti -Clipping Circuit). When you depress this switch, the
circuit gently limits any waveform which would otherwise
drive the amplifier into clipping. Proton recommends using
this switch when Compact Discs are to be played at loud
levels. Finally, a three -position slide switch at the upper left
of the rear panel provides three values of loading capaci-
tance (100, 200, or 320 pF) which can be switched in
parallel with your moving -magnet cartridge for optimum
high -frequency loading

Circuit Description
Figure 1 shows the approach that Proton used for the

DPD circuit to increase power output during the brief peri-
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On demand, this receiver's
DPD circuit quadruples
output power for 400 mS,
20 times longer than
required by the EIA/IHF
test for Dynamic Headroom.

STEREO S/N  76dB

MONO THO.0.054

`,.... STEREO THD.0 08; .

-1,.............-1-...
..............

MONO 5/N. 79aB

Fig. 3-Mono and stereo
quieting and distortion
characteristics,
FM section.

Fig. 4-THD vs.
frequency, FM section.

ods when high power levels are demanded by a program's
musical content. The circuit has two pairs of power -supply
rails, with VH, at twice the voltage of VLo. The two supply -rail
pairs are isolated from each other by D1 and D2; VH, stores
its energy in +C1 and -C1.

When the Power Control senses a high-level signal whose
peak approaches the VL0 value, it turns on linear current
amplifiers IA1 and IA2 before clipping can occur. This
allows +C1 and -C1 to discharge, providing VH, voltage to
output devices Q1 and Q2 and increasing the output power
by a factor of 4. The value of capacitors C1 is chosen so that
the higher power level can be sustained for up to 400 mS,
20 times longer than the EIA/IHF 20-mS Dynamic Headroom
test requirement. If a continuous high-level signal is applied
instead of a music signal, the DPD circuit's extra power
reserve gradually declines until current amplifiers IA1 and
IA2 turn off and VL, again takes over as the operating supply
voltage.

Since the change to high -voltage operation occurs only at
high output -signal levels, and the linear current amplifiers
are turned on and off gradually (Fig. 2), switching effects
are not audible or detectable. The DPD circuit enables the
receiver to deliver as much as 6 dB of dynamic headroom-
more than four times its rated continuous power-during
music peaks.

Tuner Measurements
Figure 3 shows FM mono and stereo quieting and har-

monic distortion characteristics as a function of signal input
levels for 100% modulation by a 1 -kHz tone. Usable sensi-
tivity in mono measured 10.8 dBf; in stereo, 17.8 dBf of input
signal was required to deliver a signal whose noise plus
distortion was no more than 3%. In mono, 50 -dB quieting
was reached with input signal levels of only 15 dBf; in
stereo, the 50 -dB quieting point occurred with an input of 36
dBf, somewhat short of the 33.2 dBf claimed by Proton.
Signal -to -noise -plus -hum ratio measured 79 dB in mono
and 76 dB in stereo; both figures exceed Proton's claims by
a significant margin

Distortion in the FM tuner section was also better than
claimed. For a 1 -kHz test signal, I measured 0.05% in mono
and 0.08% in stereo. (Proton doesn't specify whether their
published specification of 0.1% THD applies to mono or
stereo, nor do they mention the frequency at which the
measurement was taken.) Figure 4 shows how THD in FM
varies with frequency for both mono and stereo. Although
THD tended to rise at higher frequencies, it did so to a
lesser degree than is typically the case with receivers in this
price class. The 0.55% reading at 10 kHz, in stereo, was
obtained without the use of any band-pass filters. Had the
EIA/IHF recommended band-pass filter been used, the THD
reading would have been somewhat lower, around 0.25%.
It's not unusual to fird tuner sections that produce well over
1% THD at 6 kHz, so the performance of this FM section
must be regarded as superior compared with much of the
competition. I suspect there's more of the Larry Schotz
touch in this tuner section than just his effective SNR noise -
reduction circuitry.

Figure 5 is a plot of FM frequency response and separa-
tion at strong signal levels, with the SNR circuit turned off.
Separation was a high 55 dB at mid -frequencies, decreas-
ing to a still excellent 48 dB at 10 kHz and 46 dB at 100 Hz.
More important, separation from left to right channel was
identical to that measured from right to left. For the spec-
trum -analyzer sweeps shown in Fig. 6, the SNR noise -
reduction circuit was activated. The first thing I noted was
that this circuit did alter stereo frequency response some-
what. At strong signal levels, separation (bottom trace)
remained identical to what it had been without SNR turned
on, but at about 45 dBf, separation decreased markedly
(middle trace), and so did background noise. For this plot,
modulation amounted to around 20% to 25% at 1 kHz. Had
the modulation percentage been greater, separation would
have been greater as well, since the SNR circuit takes into
account both signal strength and instantaneous modulation
levels, as I mentioned earlier. For Figs. 5, 6, 8, 10 and 11,
sweeps are logarithmically plotted from 20 Hz to 20 kHz,
and vertical calibration is 10 dB per division.

For a 5 -kHz modulating signal, I plotted the crosstalk and
other distortion components appearing in the unmodulated
channel's output (Fig. 7). In this plot, the sweep is linear
from 0 Hz to 50 kHz and vertical sensitivity is 10 dB per
division. While you can see small second- and third -order
distortion componerts, there is no visible 19 -kHz carrier
output present, and only a very small amount of 38 -kHz
subcarrier product can be seen near the right-hand side of
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4

DODGE DAYTONA TURBO ?
5/50 PROTECTION. STANDARD

PURE
ADRENALI

If you're ready for a rush, so is
Dodge Daytona Turbo Z. At the
tender age of three it has already
mastered such tasks as leaping
from zero to fifty in only 5.39
seconds. A very small number
that translates into a rather big
fact: Our Turbo Z beat Chevy's
IROC Z! Proof that beefy V -8s
aren't the be-all and to
going in a straight line fast. With a
bit of finesse you car fuel -inject
and turbocharge half as many
cylinders to do the jcb. But don't
take our word for it, consult the
street folk who write 'or Car and
Driver, Motor Trend, Pad & Track,
et al. We're rather proud to say
that they're rather impressed.

Of course, speed isn't the only

rush to be hzd from the Turbo Z.
The whole point of this machine's
performance is tntal perfor-
mance. And :hat means when the
straight line turns into a curve,
you've got front -wheel drive,
nitrogen -charged shocks, and
Goodyear Eagle 3Ts wrapped
around 15 -inch aluminum wheels
to assist handling.

It also means an intelligent
attention to ergonomics. Which
simply means. the Turbo Z
fits like it was bLilt
around the driver-with
deep bucketsthat include
adjustable lumbar and
thigh supports. With an
integrated console that
houses a 5-sPeed. With

Dodge'

instrumentation that's glance -
ready when you need to check
the tach, turbo boost gauw,
elapsed time indicator, gaLige
alerts, whatever. With a standard
AM stereo/FM stereo that feeds
your ears through six speakers.
And with the great hands-cn feel
of a leather -wrapped steering
wheel.

Outside, Tuto Z is just as
ready for a rush. Air dam up
front. Spoiler behind. And,. if you
choose, a T -roof in betweei.t

The long and short of it is
this: Dodge Daytona Turbc Z is
complete. And that includes
Dodge's standard 5/50 Prctec-
tion Plan:** Complete, because

that's what total per-
formance demands. If
that's also what ycu
demand, see your Dodge
deale- about buying or
leasirg** a new Daytona
Turbc Z. It's a sho- of
pure adrenalin.

DIVISION 0/
CHFIVS1 t R CORPORATION

AN AMERICAN
REVOLUTION

 NHRA tests of standard 1986 models. 5 year o, 50,000 mile limited warranty. Restrictions apply. E4c/udes
leases. See copy at dealer. +Limited T -root availability. BUCKLE UP FOR SAFETY.



The amp's short-term
power output was
remarkable for loads down
to 2 ohms. Into 4 ohms, it
was a full 280 watts per
channel!

Fig. 5-
FM frequency
response (top
trace) and
separation
(bottom trace)
with SNR
circuit off.

Fig. 6-
Same as Fig. 5
but with SNR on;
middle trace
shows reduced
separation at
lower signal
strengths. Note
also slight dif-
ference in fre-
quency response
compared to
Fig. 5.

Fig. 7-
Separation
and crosstalk
components for
a 5 -kHz
modulating
signal.

Fig. 8-
AM frequency
response.

the 'scope display. Measured on a VTVM, the 19- and 38 -
kHz components were 70 dB below maximum modulation
levels, and SCA rejection measured better than 66 dB.
Image and AM suppression both measured 60 dB, and FM
i.f. rejection was 92 dB, slightly better than claimed. Capture
ratio measured 1.3 dB, and alternate -channel selectivity
was 62 dB.

Figure 8 shows frequency response of the AM tuner
section. As is the case with many AM tuner sections found in
"high-fidelity" components, response falls off rapidly above
3 kHz or so. But unlike many other AM tuner sections I've
measured, this one is remarkably flat over its pass -band,
with response extending smoothly all the way down to the
bass extreme.

Amplifier Measurements
The power amplifier section of the Proton D940 is remark-

able. Though rated at only 40 watts per channel, continu-
ous, into 8 -ohm loads (from 20 Hz to 20 kHz), my sample
delivered more than 50 watts per channel at the bass and
treble frequency extremes, and a full 55 watts per channel
at mid -frequencies. That, in and of itself, is not so unusual;
many amplifiers are conservatively rated when it comes to
their continuous power -output capabilities. What was re-
markable was the short-term power -output capability of this
amplifier with a variety of load impedances-all the way
down to 2 ohms. Using the EIA/IHF Dynamic Headroom
testing technique (20-mS pulses of 1 -kHz signal), the ampli-
fier delivered exact y four times its rated power into 8 -ohm
loads -160 watts per channel-for those short -duration
pulses. Even when the duty cycle of this music -signal simu-
lation was increased to 200 mS per burst (with 800 mS of
"no signal" in between), the amp still delivered nearly 150
watts per channel during the "on" time of the signal bursts.
Figure 9 is a "three-dimensional" computer -generated plot
of distortion as a function of power output and frequency.

Switching to 4 -ohm loads, I measured a continuous power
output of 70 watts per channel at mid -frequencies for the
rated 0.02% THD. Again using 4 -ohm loads, dynamic head-
room still measured a full 6 dB; for short musical peaks, this
amplifier can deliver a full 280 watts per channel of power
into 4 -ohm loads!

Figure 10's spectrum -analyzer photo shows the boost
and cut range of the bass and treble controls. At the left
edge of the middle Trace, you can see the slight bass boost
that takes place when the "Bass EO" switch is engaged.
Figure 11 shows the action of the "Loudness" control at
various volume settings from 0 dB (upper trace) down to
approximately - 50 dB.

Input sensitivity (`or 1 watt output) measured 25 mV for
the high-level inputs, 0.4 mV for the MM phono input, and 31
pN and 16µV for the low and high settings of the MC phono
input. Overall frequency response of the receiver, from high-
level inputs to speaker outputs, was -1.0 dB at 17 Hz and
25 kHz, and -3 dB at 14 Hz and 55 kHz. RIAA equalization
accuracy was within +0, -0.5 dB from 20 Hz to 20 kHz.
Phono overload for the MM input was 250 mV, and for the
low-level MC phono input it measured 25 mV.

Signal-to-noise ratio, referred to 0.5 V input and with the
volume control set for 1 watt output, measured 82 dB, A-
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THE ONE HIGH -END AUDIO SYSTEM
GOOD ENOUGH TO PLAY IN EVERY ROOM.

4;9-

4-44 4%
4.

4,

-SP /
.to

The finer your audio system, the more
you should enjoy it. So why confine your

listening pleasure to just one -oom?
Now hyocera's Full System Remote

components let one system drive up to three sets
of speakers it different rooms-and let you

control everyth ng from any room!
With up to hree

remote sensors and a
wreless controller, you can

adjust volume, choose
tracl.s on the Compact Disc

plcyer, tune AM or FM stations,
even record cassettes without

eve- eaving your chair. Just as
impolart, Kyocera Full System

Remote components are greatly
improved versions of the sane

Receivers. Cossette Decks, cnd CD
Player that earned Kyocera its high -end reputation.

So don' settle for an audiophile system that only plays in one
room when you can own the one audiophile

system that play; it three
b. 1(YOCERE,46

Built right frorn the ground up.

Kyocera internahonai. Inc .100 Pcrtcic Iph Poad. CN 6700, Somerset, NJ 08873-1284. (201) .560-0060
Kyocera Canada. Inc.. 7470 Bart 7oai. Misessaugo.Ont . 1411L2. Canada (416) 671-4300

Enter Na 22 pn Reader Service Card



Playing CDs through my
inefficient speakers, the
D940 did better than my
90 -watt amp. Good
dynamic headroom really
made a difference here.

weighted. MM phono S/N was 81 dB (referred to 5 mV input
and the same standard 1 watt output); for the MC inputs
(referenced to 500 mV input), S/N measured 71.5 dB. With
the volume control set at minimum, noise was - 89 dB
below 1 watt output. While these results are not easily
compared with the published specs (Proton references all
S/N numbers to rated output, with the volume control wide
open), they are nevertheless excellent compared to results
obtained from other receivers in this or in more expensive
price categories.

Fig. 9-THD vs. frequency

Fig. 10-
Bass and treble
tone -control
range. The
effect of the
"Bass EG"
boost can be
seen at the
left edge of the
middle trace.

Fig. 11-
Loudness-control
characteristics
at various
volume settings.

Use and Listening Tests
I have never made a secret of the fact that my reference

speakers are the rather low -efficiency KEF 105.2s. When I
bought my first CD player, I discovered, much to my cha-
grin, that the 90 -watt -per -channel amplifier I had been using
to drive those speakers just wouldn't do the job, what with
the dynamic range and uncompressed signal peaks now
generated by CDs. You can therefore appreciate my initial
doubts about whether the "40 -watt -per -channel" Proton
D940 would be able to drive those low -efficiency speakers
to satisfactory listening levels. To my utter and complete
amazement, it did. Here's a case where dynamic headroom
really made a difference. I was able to play some of my CDs
which have a very wide dynamic range at comfortable
listening levels, and at no time did the D940 clip or show any
other audible signs of overload. This, mind you, was accom-
plished without using the rear -panel anti -clipping circuit
switch. To find out just what the "ACC" switch did, I activat-
ed it and slowly turned up the volume. At a level which many
would find intolerably loud, the ACC took hold and I could
hear some compression of peaks that had otherwise been
reproduced full tilt. The ACC is a nice feature, but one which
you're not likely to need very often unless your speakers are
considerably less efficient than mine or you insist upon
listening to music at ear -damaging levels.

FM reception was as great as I would expect from any
tuner to which Larry Schotz has applied his expertise. I have
been a devoted fan of Mr. Schotz ever since he developed
the first frequency -synthesized tuner many years ago, well
ahead of others which followed. Larry Schotz was perhaps
constrained here somewhat because of price consider-
ations, so FM selectivity was a bit lower than I would have
liked to find. You may have trouble pulling in really weak
signals if they are adjacent to strong local signals, but even
in the crowded FM signal environment of metropolitan New
York, only a couple of distant Connecticut signals gave me
grief. More than 40 acceptable stereo signals were received
with good quieting, and about 10 more became listenable in
stereo when I activated the SNR circuit. I would have had to
bypass those 10 stations because of intolerable noise levels
had it not been for Schotz's novel noise -reduction circuitry.

I was as impressed with the ergonomics and layout of the
D940 as I was with its excellent sound reproduction. I found
myself reaching for the various controls and finding them
just where they ought to be. You won't need an owner's
manual to figure out this front panel-though the handy
booklet supplied with the D940 is well organized and well
written. Neither will you have to cash in your entire savings
account to own a D940. Incidentally, if you own a good tuner
but are interested in some of the amplifier characteristics of
the D940 that I've described, Proton offers an integrated
amp, Model D540, which contains the same amplifier and
preamplifier circuitry as does the D940 receiver. I had both
models in the lab at the same time and can attest to the fact
that both amplifier sections perform and measure identical-
ly. The amplifier has a suggested price of $350; that's a
pretty good deal. But getting a Schotz-designed tuner sec-
tion for another $100 is so tempting that you may want to go
for the full receiver even if you already own a tuner!

Leonard Feldman
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MASS

B&W
MODULAR

AUTOMOBILE
SOUND
SYSTEM

B&W HI-FI LEAVES HOME

...AND TAKES TO THE ROAD
B&W MASS offers a system designed specifically to overcome

the difficulties of creating true hi-fi in the automobile.
With eight associated modules forming the complete system-

to suit any automobile, any pocket - MASS combines
flexible, low -profile installation with high sensitivity and the

superlative sound reproduction you expect from B&W.
A vital factor in MASS loudspeaker cone development has been Kevlar- the

revolutionary low mass, high stiffness material whose use has been pioneered in
such outstanding perfomtance products as the Porsche 959.LISTEN AND YOU'LL SEE

SAnglo American Audio, P.O. Box 653, Buffalo, NY 14240 (416) 297-0595

Enter No. 7 on Reader Service Card



EQUIPMENT PROFILE

VIAriANTZ
"MD430
PORTABLE
CASSETTI
DECK

Manufacturer's Specifications
Frequency Response: 35 Hz to 14

kHz, to 15 kHz with Cr02 tape. and
to 17 kHz with metal tape.

Signal/Noise Ratio: 50 dB; 60 dB
with Dolby B NR and 75 dB with dbx
NR.

Input Sensitivity: Microphone. 0.2
mV: line, 70 mV.

Output Level: Line, 500 mV.
Flutter: 0.1% wtd. rms.
Battery Life: Playback time, 71/2

hours: record,ng time with metal
tape, 51/2 hours.

Dimensions: 9 in. W x 2 in. H x 61/i,
in. D (227 mm x 50 mm x 165 mm).

Weight: 3 lbs. (1.3 kg).
Price: $499.95.
Company Address: 20525 Nordhoft

St., Chatsworth, Cal. 91311.
For literature, circie No. 92
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The PMD430 is the top -of -the -line addition to Marantz's
PMD series of portable cassette recorders. For those famil-
iar with the earlier units, such as the PMD360, this new
recorder will seem marvelously compact considering its
features and performance.

Using portable recorders in remote locations of any sort
requires different techniques, and there are definite benefits
from features that are not as essential in a home -bound
deck. Recording a live concert, for example, where there is
no chance to start over with reduced record levels, would
be greatly aided by the three -head configuration of the
PMD430. The deck also includes a limiter to ensure against
unexpected level increases that might cause distortion. The
recorder offers both Dolby B and dbx NR, and can use the
three major tape types (I, II, and IV). Marantz also includes
playback pitch control and adjustable bias.

There are left and right microphone inputs with flexible
switching, as well as the normal line inputs. A microphone
attenuator, which facilitates recording high-level sound with-
out input overloading, is a valuable feature. The single, built-
in loudspeaker can be switched for monitoring either the left
only, the right only, or a mix of left and right.

The PMD430 can be powered by batteries, of course,
either three alkaline D cells or the optional RB430 recharge-
able battery pack. Operation on a.c. is possible with the
supplied accessory adaptor, which will also recharge the
battery pack.

Control Layout
The transport switches, the piano -key type, are along the

left front edge of the PMD430's top panel. From left to right,
they are "Stop/Eject," "Rec," "Play," "Review," "Cue," and
"Pause." "Rec," "Play," and "Pause" keys are color -coded
with small squares-red, green, and yellow, respectively.
"Review" and "Cue" are narrower than the other keys, and
separated from them, which facilitates general use and also
offers tactile clues to aid mistake -free operation. "Review"
and "Cue," of course, refer to use with play mode where a
partial depression of the key gets fast winding with audible
clues and release results in a return to play. In normal use,
full depression obtains latching for regular fast forward or
rewind, and the output is muted. If rewind is latched down
when the memory switch is on, the tape will wind to about
"000" on the counter; if this is done with the recorder in play
mode, play will resume automatically at that point. Memory
works similarly with fast forward, but the unit I tested
stopped at "900" in this mode.

One push of "Stop/Eject" stops the transport; a second
push releases the spring -loaded cassette -compartment
door and pops the front edge of the tape up out of the well.
Removing a cassette is really quite easy, but there is no
carrier so loading does require attention to ensure proper
seating. The unit can be put into play mode without a
cassette in place; this yields good access to the heads and
pinch roller for demagnetization or cleaning. To the right of
the well is the single loudspeaker and, in front of the speak-
er, the counter and its reset button.

Further to the right is a rectangular. inset panel with a
hinged, clear -plastic cover. Mounted in the panel are four
slide switches and two trimpots. From back to front, the

Fig. 1-Record/playback
responses for three tapes,
at two levels, using
Dolby B NR. From tcp to
bottom: TDK AD (Type I),
Memorex HBXII (Type II),
and Fuji FR Metal (Type
IV), all at Dolby level; then
the same three tapes at
-20 dB. (Vertical scale:
5 dB/div.)

switches are "Memory Rew" ("On/Off"), "MPX Filter" ("On/
Off"), "Tape" ("Metal/CrO2/Norm.") and "N.R." ("Dolby B/
Off/dbx"). Each of the switch buttons has a small green
arrow which points exactly to little red indices for each of the
switch positions. The side -by -side trimpots have bar -type
knobs and center -of -rotation detents. The one on the left is
for pitch control in playback; it is defeated in record mode.
The right-hand pot, for bias trim, allows matching a wide
range of tape formulations.

On the front panel, under the transport switches, are (from
left to right) the stereo headphone jack, the monitor volume
control, the monitcr switch ("Tape/Source"), the momentary -
contact "Batt./Light" switch, and the limiter switch. The bar -
shaped volume knob is easy to turn, and its white arrow
conveys its position without any confusion. The monitor and
limiter switches latch in for their "Source" and "On" posi-
tions, respectively. The travel is not great and the buttons
are all black, however, so care is needed to be certain of
what has been selected. A push of "Batt./Light" when the
recorder is in any operating mode will turn on lights of both
meters. While the button is held in, the left meter will indicate
battery voltage on a special scale. The meter lights stay or
for 10 S after release of the button. This is a reasonab'
simple and effective solution to the problem of meter illur
nation and battery checking, particularly important in
mote recording. (I trust that most readers understand
leaving meter lights on all of the time when operating
batteries would reduce battery life considerably.)

The VU -type meters have limited markings (" -
- 4/0/ + 3/ + 5") and a total length of just 3/4 inch. Thr
are yellow up to "0" and red from "0" to " + 5." The t
also has red and white battery -status scales, w
indicating the minimum acceptable voltage for all
teries and "R" showing the minimum for the re --1
battery pack. The white meter needles show up
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The PMD43O's features are
selected with portable use
in mind, with emphasis on
aiding live recording and
saving batteries.

Fig. 2-Same as Fig. 1 but
using dbx NR.

Fig. 3-Effects of sudden
level increases with and
without limiter. Input level
was increased 10 dB
every 2 S up to 30 dB
above meter zero. Note
how the limiter keeps the
recorded signal level from
rising above +4 dB.
Spikes shown were
produced by the
Ittenuator, not the tape
'ck. (Scales: Vertical,

dB/div.; horizontal,
'div.)

k background, but the scale markings are too small
reading
sight of the meters are dual -concentric, friction-
r.pc Volume" pots. The friction is on the high side
411 knobs, and it was difficult to get adequate

smooth adjustment of relative levels. I did
verb shaped, red LED volume indicator which

"
ocord mode; the small LED peak indicator is

d.c r, just above the pots.
side panel of the PMD430 are the 4.5-V

d two slide switches. One switch turns the
96

speaker off, while the other selects whether the speaker will
monitor the right or left channel or both together. Since there
is just the single speaker, it is not possible to have an
audible stereo output, but the switching allows compari-
sons. Switch designations are all molded into the black
plastic, which requires good lighting for good legibility.

On the right-hand side panel are the expected line in/out
stereo pairs as well as a "Rec/Play" DIN -type socket. The
facilities for microphones are more extensive and more
flexible than those found on the great majority of recorders.
The left and right phone -jack inputs are single -ended, but
the left input will accept a stereo microphone with a tip -ring -
sleeve plug. This is a nice and uncommon feature. I also
applaud the provision of a microphone attenuator ("O/ - 15/
-30 dB"). which can be essential in preventing input over-
load with high-level sources (read: pop/rock). There is also
a stereo/mono "Mic Mode" switch; in its mono setting, the
signal from a single microphone connected to the left input
will be fed to both channels.

The designations on the right side panel are white on a
black background, as are those on the front and top of the
PMD430. They are quite easy to read under most lighting
conditions. When the recorder is placed in its leatherette
carrying case, the right -side and transport switch designa-
tions are covered over, with a little loss in covenience. With
the color coding of the transport controls, there is not much
of a loss, and the case has the right -side labels imprinted-
a little light clarifies all. Rubber feet on the bottom of the
recorder itself allow it to be placed safely on any surface
without use of the case.

Pushing up on two thumb latches on the back of the
PMD430 opens the battery compartment, which takes three
D cells or the optional rechargeable battery pack. There is
no access to this compartment when the unit is in the
carrying case. However, if the battery pack is installed, it

can be recharged with the case on, because the 4.5-V jack
remains accessible.

The case has a cover over the front panel and the trans-
port controls; this can be unsnapped, pulled down and
around, and snapped back flat under the bottom of the unit.
The cover over the cassette compartment door has a snap
(which must be undone, of course, to eject or load a tape).
Steel lugs on each side of the recorder accept the ends of a
carrying strap. The web strap can be snapped on and off
very easily, but the retention method is quite safe. An acces-
sory pouch is supplied with the unit, which can be used to
carry spare cassettes, batteries, or perhaps small micro-
phones. A snap loop allows the pouch to be hung on the
carrying strap, if desired.

I took some of the covers off the unit and saw quite a bit of
excellent soldering, but I could not examine more of the
internal construction without doing unwanted disassembly.
The PMD430 was quiet in record or play and also reason-
ably so when fast winding.

Measurements
The playback equalization for Type I tapes fell within

± 1.0 dB over the whole audio range. The equalization for
Types II and IV fell at the highest frequencies, but stayed
within 2 dB of correct, and most points were within 1 dB.
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MOBILE MUSICALITY.
THE CARVER CAR AMPLIFIER introduces
Magnetic Field Amplifier technology to auto-
motive high fidelity. Finally, the traditional weak
link between car stereo decks and modern
speaker design has been replaced with Carver
technology. Into 1/10th of a cubic foot, Bob
Carver has engineered a complete 120 watts
RMS per channel amplification system with the
fidelity, accuracy and musicality demanded by
the most critical reviewers and audiophiles.

ESSENTIAL POWER. Even before the excit-
ing advent of car Compact Disc players, an
abundance of power has been necessary to
reproduce, without distortion, the frequency
and dynamic range produced by modern decks.

Unfortunately, conventional amplifier tech-
nology is particularly unsuited to delivering this
needed power to the specialized car interior
environment. Like their home stereo counter-
parts, traditional car designs produce a con-
stant high voltage level at all times, irrespective
of the demands of the ever-changing audio
signal - even those times when there is no
audio signal at all! Because automotive ampli-
fiers must, obviously, derive their power from
the host vehicle, such an approach results in
substantial drain to delicately balanced auto-
mobile electrical systems.

P

Conventional power amph he, Magnetic field amplifier

Solid line: audio output signal Broken line: power supply voltage.
Shaded area wasted power. Vertical lines. power to speakers.

The Carver Magnetic Field Car Amplifier is
signal responsive. Highly efficient, it produces
only the exact amount of power needed to
deliver each musical impulse with complete
accuracy and fidelity. Thus the Carver Car Ampli-
fier not only reduces overall long-term power
demands, but produces the large amount of
power necessary for reproduction of music at
realistic listening levels without the need for
oversize power supply components: Important
considerations in the minuscule spaces which
quality car design allocates to add-on
electronics.

CA RWR

INTELLIGENT POWER. A hallmark of all
Carver amplifiers is the careful integration of
sophisticated speaker and amplifier protection
circuitry. The Carver Car Amplifier is no exception.

Speakers are protected with a DC offset
internal fault protection design which turns off
the power supply at first hint of overload. An
overcurrent detector mutes auaio within micro-
seconds of a short circuit, as does an output
short circuit monitoring circuit. Together, these
three circuits eliminate the potential need to
replace fuses, revisit your autosound installer,
or worse yet, replace expensive speakers due
to a moment's indiscretion with your deck's
volume control.

ASSIGNABLE POWER. Integrated bi-
amplification and bridging circuits, along with
The Carver Car Amplifiers compact configura-
tion make it ideal for multiple -amplifier
installations.

The built-in 18dB/octave electronic cross-
over allows use of Iwo amplifiers in a pure bi-
amplification mode without addition of extra
electronics. Or, at the touch of a button, one
Carver Car Amplifier can become a mono ampli-
fier for subwoofers while the other Carver
Amplifier handles full range. Or, for astonishing
dynamic and frequency response, two Carver
Car Amplifiers may be operated in mono mode
into 8 ohms for a 240 watt per channel car sys-
tem which will truly do justice to digital without
taxing your car's electrical generation system.

INNOVATIVE POWER. Can 1/10th of a cubic
foot of space hold yet more innovations? Yes.

Carver has addressed the ongoing problem
of head-end/power amplifier level matching:
Output of current car decks varies widely from
brand to brand and model to model. The result
can be a less than perfect match. The Carver
Car Amplifier incorporates circuitry which com-
pensates for variations in head -end output,
reducing noise and optimizing signal-to-noise
ratio. In addition, Carver has added a subsonic

POWERFUL MUSICAL

Carver Corporation, P0. Box 1237, Lynnwood, WA 98036

Distributed in Canada by Evolution Audio

The Carver Car Amplifier

filter which removes inaudible power -robbing
intrasonics before they can tax the amplifier
and speakers. Finally, a delayed turn -on circuit
activates the Carver Car Amplifier after your
head -end unit has powered up, to eliminate
starting pops and thumps.

ACCURATE POWER. It goes almost without
saying that a product Bob Carver designs for
the road carries the same superb electronic
specifications that his nome audio products
ore known for.

The Carver Car Amplifier is flat from 20Hz
to 20kHz, down -3dB at 16Hz and 30kHz. Not
coincidentally, the usual specifications given
ior Compact Discs. .A signal-to-noise ratio of
over 100dB means that, in even the most quiet
;uxury sedan, you will never be annoyed by hiss.
The other specifica7ions are equally as impec-
cable. You may peruse them in our literature or
in independent Tviews soon to appear.

ACQUIRABLE POWER. The remarkable
Carver Car Amplifier is currently available for
audition at Carver dealers across the country.

It is worth the!ourney. Whether you have
a car system in need of the sonic excitement
possible with abundant power, cr are in search
of the perfect comp:ement to a new high-
performance automobile, you owe it to
yourself to experience the logical extension
of Carver technology -The Carver Car
Amplifier M-240.

Power Output Stereo Mode (continuous RMS power output per chan
nel both channels driven. at 13 8 VDC input) 129 W into 4 ohms 20
Hz to 20 kHz with no more than 0 15% THD

Power Output Bodged Moh0 Mode. (Referenced to 13.8 VDC input)
240 W into 8 ohms. 20 Hz to 20kHz with no more than .15% TH.D

Input Sensitiviry. Variable 2E.OmV to 4V

Signal to Noise Ratio (Referenced to 120 W A weighted Irv° 4 ohms)
Greater than 100 db

Crossover 115 Hz, 18 OS/octave

Weight: 4.7 lb.

ACCURATE
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The bias adjustment could
not be set to match some
metal tapes, but I'm not
complaining; many decks
have no metal -bias
adjustment at all.

Fig. 4-Response of
limiter to a 2 -kHz, 160-mS
tone burst 20 dB above
the limiter threshold; see
text. (Horizontal scale:
20 mS/div.)

Tape play speed varied slightly, but the average was accu-
rate, just 0.1% slow. Meter indications for a standard flux
level (Dolby level, 200 nWb/m) were very close to exact, and
the meters were calibrated to show Dolby level at " + 3."

Recora/playback responses were checked for a large
number of tapes, using pink noise rolled off at 6 dB/octave
above 2 kHz to make it more music -like. A mirror -image
boost of the recorder playback restores a flat RTA display
for flat response. For a first look, I tried to find tapes which
best matched the recorder with its bias trimpot left at its
center detent. Among Type I tapes, the best choices were
BASF LH Extra I, Denon DX1, Memorex dB, PDMagnetics
FERRO, Scotch CX, and Sony HF. Because these are all
lower performance tapes. I went through higher ranked
formulations and reset the trimpot for best results. I selected
TDK AD for further testing but noted that excellent results
were also obtained with Fuji FR -I, Maxell UR, and TDK AD -X.

The best responses for Type II tapes came.wich Memorex
HBXII; Maxell UDS-II and Memorex HBII were slightly be-
hind. Very good results were also obtained with Denon HD7,
Fuji FR -II and GT-II, Memorex CDXII, Nakamichi SX and
SXII, Sony UCX, and TDK HX-S, SA and SA -X.

Fuji FR Metal was the best Type IV tape for use with the

Input and output jacks are grouped conveniently
with the versatile microphone -input switching
facilities.

PMD430, and Maxell MX, Sony Metal -ES, TDK MA and MA-
R, and Yamaha MR were not far behind. The bias could not
be set low enough to match some of the older metal formu-
lations, and it coulo be set just high enough for Sony Metal-
ES. There is no complaint from me, however, because so
many decks have no bias trim for Type IV tapes.

Figure 1 shows the record/playback responses, using
Dolby B NR, for TDK AD, Memorex HBII and Fuji FR Metal.
There is evidence of some roll -off at the low -frequency end
and a sharp roll -off approaching 20 kHz. In general, the
responses are very good, especially at -20 dB. Notice the
excellent flatness from 63 Hz to 16 kHz. At the 0 -dB level,
the Type II and Type IV tapes show a similar high -frequency
droop, and there is a slight roll -off with TDK AD. Table I lists
the -3 dB points measured with a test tone. The high-

frequency limits at the higher level are not impressive,
although that for Fuji FR Metal is reasonably good. The high -
end limits at - 20 dB are no match for those of many decks,
but they are better than specification, and the flatness of the
responses was obvious during these tests.

Figure 2 shows the record/playback responses, with dbx
NR, for the same three tapes. These results are also very
good, and note that the 0 -dB responses with dbx NR are
superior to those with Dolby B NR.

Table II lists the results of miscellaneous tests run with
both Dolby B and dbx NR. For Fuji FR Metal tape, the
erasure at 100 Hz is quite good, 57 dB with Dolby B NR, and
the broad -band expansion of the dbx decoder resulted in
an outstanding figure of 88 dB. The excellent separation
and crosstalk figures were also improved with dbx NR-in
fact, the crosstalk was at least 99 dB down. There were
variations in the 10 -kHz phase relationships from trial to trial.
The jitter figure in Table II is for the worst case; it was usually
better than the data shown. The multiplex filter's attenuation
was the greatest that I can recall, and its notch was very
accurately placed. Bias in the output during recording was
very low.

The third -harmonic distortion level (HDL3) was measured
for the three tapes, both with Dolby B and with dbx NR, from
10 dB below Dolby level to the point where HDL3 reached
3%. Table III shows that distortion was generally low and
that the limit with dbx NR was well above the " + 5" meter
scale maximum. For both TDK AD and Memorex HBXII, the
distortion with dbx NR actually dropped as level rose from

10 to -8 dB. I did not pinpoint the exact cause of this
anomaly, but it is possible that there was cancellation of out -
of -phase electronic versus magnetic distortion components.

Table IV lists the figures for HDL3 from 50 Hz to 5 kHz at
-10 dB with Fuji FR Metal tape, both with Dolby B and with
dbx NR. The results are excellent over most of the band,
and the very low figures for the higher frequencies are
superior to those of most decks. There is the expected rise
in distortion at the lowest frequencies; the figures with dbx
NR are substantially the same as for nonportable decks.

Table V shows signal-to-noise ratios for the three tapes,
with both IEC A and CCIR/ARM weightings, using Dolby B
and dbx NR. The figures are excellent for Dolby B NR, but
the dbx NR results may seem low in comparison with those
for other decks. The fundamental cause of this discrepancy
is that the PMD430's maximum output level is about + 10
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Nothing
sets the stage
for live sound

like BBE;
Few things can equal the

excitement of a live perform-
ance. And listening to an album,
tape or CD at home was as
close as you could get. Until now.
Because BBE can make
your home music system
sound more live than its
ever sounded before. It
does so by correcting
anomalies that occur
when the signal is sent
from the amplifier to the
speakers, distortion
inherent in every ampli-
fier/speaker interface.
Technically, BBE restores
the proper harmonic structure
of sound, thereby correcting
amplitude and phase distortion.
But in aesthetic terms, BBE
enables you to hear more of
the extraordinary nuances and
subtleties that make listening
to a live performance so
uniquely satisfying.

BBE utilizes a unique
technology we've developed that
can improve any sound system
regardless of cost or design. It
increases the clarity, separation
and presence of any type of
music, from the most delicate
chamber music to powerful
big bands or rock groups. It also
works with or without EQ or

other processing devices. And
the amplitude of BBE correction
can be adjusted for equipment
or room variations. BBE lets
you hear an accuracy of detail

ducers, radio stations and
concert sound engineers are
using BBE professional equip-
ment to provide better quality
sound. Many experts believe BBE

will emerge as one of the
most important advances
in sound reproduction of
the last four decades
joining the ranks of FM,
stereo, and the compact
disc.

To order your own
BBE, or for more informa-
tion, call us toll free at
1-800-233-8346. In Califor-
nia, call 1-800-558-3963.

BBE is now also available at
many leading audio and hi -
fidelity stores. Or, if you prefer,
you can write for a free demon-
stration cassette tape and color
brochure.

.a.

and a richness of texture that
you've never heard from your
sound system before.

Chances are you've already
heard BBE's remarkable effect.
More and more record pro -

1 -800
453-5700
In 1.1,ah I 800 66? 2 500

I want my III.
Send me BBE 2002
unit(s) at $250 each
(CA residents add appli
cable tax U S currency
only Additional charge for
rush shipping determined
by destination Canadian
residents should write for
additional information )
(Please allow 4 6 weeks
for delivery )

Card #

Signature

Name (print)

Address

11 II
. All the sound you've never heard.'

N. 5500 BoLsa Ave Suite 245 Huntington Beach. CA 92649

Enclosed is a check for $ Or please charge to my:
Cl Visa D MasterCard El American Express

- I Exp. date

lblephone( )

City/State/Zip
A7

Enter No. 8 on Reader Service Card

1906 Berg tie Dem net -Daum Inc



Distortion was excellent at
most frequencies, and
superior to the majority of
cassette decks at the
higher frequencies.

dB, while a number of other, nonportable decks will reach
about + 17 dB at the 3% distortion limit. I suspect that the
lower figures for the Maran'z unit go with the voltage and
power limitations that must be applied to a portable unit to
ensure adequate recording time on battery power. In any
event, 80 aBA is really an excelent figure.

Various input and output characteristics at 1 kHz are
presented in Table VI. Everything checked out just fine, as
shown, with the exception of the line output: 311 mV at
meter zero was below specification, although the output at
Dolby level was the specified 500 mV-no problem, in any
event. With the use of the microphone attenuator, the over-
load level was moved up to 76 mV (at " - 15") and then to
360 mV (al " - 30"). The attenuator .s an excellent feature to
include, and I wish that more recorders with microphone
inputs had them.

The dual -concentric input-evel pots provided matching
attenuation within 1 dB for a range of 50 dB down from
maximum. The monitor pot for the speaker and/or head-
phones matched similarly over a range of 55 dB-excellent
performance for both controls. All headphones I tried could
be driven to a high level-very high levels with the sensitive

A flip -up lid protects these controls from accidental
resets. The pots shown are for speed and bias trim.
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phones. At a zero meter level and a maximum monitor
volume setting, the speaker output at 1 foot was about 92
dB SPL, which should be plenty loud enough for normal
monitoring. The line -output polarity was the same as the
input in "Tape" mode, but it was reversed in "Source."

The limiter produced a 2 -dB reduction in level when
switched on with a "+ 5" meter level, reducing the indication
to " + 3." Figure 3 shows the action of the limiter with a test -
tone input level of - 60 dB (re: meter zero), increased 10 dB
every 2 S. There are two runs shown in the display, first
without the limiter and then with it operating. In the first run,
there was a great deal of clipping at +20 dB, and at +30
dB the waveform was quite square. With the limiter switched
in, the level was kept from increasing above about " + 4."
(The attenuation -change spikes in Fig. 3 were caused by
the attenuator I used.)

Figure 4 shows the line output with a 2 -kHz, 160-mS tone
burst fed to the line input at 20 dB above the limiter thresh-
old. There was some clipping of the first part of the burst,
and the handling of the burst was not symmetrical to zero
level. I found that a good part of the total correction oc-
curred within 20 mS.

The meter scale calibrations were within 0.2 dB from
" - 4" to " + 5," but less accurate at " - 10" ( -11.2 dB
actual) and " - 20" ( - 24 dB actual). The meters are la-
belled "VU," but their response time (160 mS) was shorter
than the standard (300 mS) and the decay (740 mS) was
longer. The meters were 3 dB down at 14 Hz and 19.8 kHz.
The peak indicator turned on at " + 2" with a 1 -kHz test tone,
and at " + 5" with a 5 -kHz test tone. For a tone level 3 dB
above threshold, the duration of a tone burst had to be at
least 10 mS to get a noticeable flicker from the peak LED.
This is fairly good performance, but I would have preferred
a lower threshold at 5 kHz and half the response time.

The average tape -play speed decreased by 0.03% with
line voltage decreased from 120 to 110 V, and increased by
the same amount with the voltage increased from 120 to 130
V. The instantaneous tape speed varied cyclically by about
± 0.04%, with a 1-S period, both on battery and line power.
The average tape speed was 0.1% higher with the unit tilted
upward to rest on its back panel, or hanging from its strap,
than when the recorder was placed flat on the test bench.
The average speed on batteries was 0.6% slower than on
line power. I also noted changes in speed over a long
period of time, with a rise of approximately 0.3% over an
hour or two. A warm-up period appeared in order for the
best speed stability when recording.

Flutter was consistent at 0.10% wtd. rms and 0.17% wtd.
peak, both with battery and line power. There was very little
effect on flutter or speed when I moved and rotated the
PMD430. Only vigorous rotations on an axis parallel to the
reel spindles caused measurable or audible effects. The
fast -wind time for a C-60 cassette was 95 S, on the slow side
compared to nonportable decks. The pitch control has a
wider range than most, from - 8.2% to + 9.7%, in contrast
to the typical semi -tone range ( ± 5.9%).

Run -out times to stop were about 3 S, in either play or fast
wind. With the mechanical interlocking of the controls, all
mode changes requ're going through "Stop" except when
going to "Cue" or "Review" from "Play."
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One look at the Calais GT styling
and you know it's hot. It sits hot
on special GT tires, and it moves
hot with manual 5 -speed console -
mounted shifter. It comes with stan-
dard 2.5 -liter Tech IV engine. If you
want more performance, choose
the optional 3.0 -liter fuel -injected
V6/automatic transmissicn com-
bination. Let's get it together
and buckle up. Calais GT is not
just hot, it's chili pepper hot.
There is a special feel in an



Despite minor quibbles
about speed change and
flutter, the PMD430 offers
a neat package of fun,
convenience, and
performance for its cost.

Table I-Record/playback responses (-3 dB limits).
With Dolby B NR Without NR

Tape

Dolby Lvl -20 dB Dolby Lvl -20 dB
Hz kHz Hz kHz Hz kHz Hz kHz

TDK AD 29 7.4 28 14.7 29 7.6 28 15.2
Memorex HBXII 29 6.8 29 16.5 29 7.2 29 18.0
Full FR Metal 30 10.8 29 19.5 29 11.3 28 19.8

Table II -Miscellaneous record/playback
characteristics.

/ 13 PhaseNR Erasure Sep. Crosstalk 10 -kHz /4 MPX Filter
Type At 100 Hz At 1 kHz At 1 kHz Error Jitter At 19.00 kHz

Dolby B 57 dB 51 dB - 87 dB 10- 45- - 40.8 dB
dbx 88 dB 57 dB -- 99 dB

Table III -400 -Hz HDL3 (%) vs. output level
(0 dB = 200 nWb/m).

Output Level
HDL3 =

Tape NR -10 -8 -4 0 +4 +8 3%

TDK AD Dolby B 0.08 0.11 0.29 0.63 2.0 « 5.2 dB
dbx 0.06 0.03 0.02 0.10 0.20 1.5 +9.6 dB

Memorex HBXII Dolby B 0.11 0.12 0.32 0.80 2.4 +4.7 dB
dbx 0.14 0.10 0.12 0.27 0.50 1.4 + 9.9 dB

Fuji FR Metal Dolby B 0.07 0.14 0.29 0.89 2.2 + 4.6 dB
dbx 0.08 0.08 0.14 0.24 0.40 1.5 +9.8 dB

Table IV-HDL3 (%) vs. frequency at 10 dB below
Dolby level.

Frequency (Hz)

Tape NR 50 100 400 1k 2k 4k 5k

Fuji FR Metal Dolby B 0.73 0.24 0.07 0.08 0.05 0.07 0.07
dbx 2.5 1.3 0.08 0.19 0.16 0.08 0.06

Table V-Signal/noise ratios with IEC A and
CCIR/ARM weightings.

IEC A Wtd. (dBA) CCIR ARM (dB)

Tape

W/Dolby B NR With dbx NR W Dolby B NR With dbx NR

DL HD= 3% (a DL HD=3% (a DL HD= 3% ki DL HD =3%

TDK AD 63.0 68.2 71.2 80.8 63.3 68.5 70.3 79.9
Memorex HBXII 65.0 69.7 74.2 84.1 66.4 71.1 73.7 83.6
Fuji FR Metal 62.6 67.2 72.8 82.6 63.8 68.4 74.0 83.8

Table VI -Input and output characteristics
at 1 kHz.

Level LevelInput Imp, Output Imp, Clip (Re:
Sens. Overload Kllohms Open Ckt. Loaded Ohms Meter 0)

Line 63 mV 31 V 96 Line 311 mV 233 mV 3.9k 14.6 dB
Mike 0.2 mV 16 mV 7.2 Hdphn. 538 mV 396 mV 17.9

Use and Listening Tests
The bilingual (English/French) owner's manual has good

illustrations and generally good text, but there should have
been better instructions on setting the limiter; turning up
"Rec Volume" too high could cause input overloading at the
same time that the meters continue to have an on -scale
indication. There is very good information on the require-
ments for an external power supply, lacking in most man-
uals on portables.

All of the controls and switches were reliable and general-
ly easy to see and use. The exceptions were the not -so-

legible in/out positions of the monitor and limiter switches,
and the hard -to -adjust dual -concentric input -level pots. (I
was getting better at making single -channel level changes
by the end of the testing, but adjustment remained fussy.)
Cassette loading was fussy too. but I learned that wiggling
the cassette as I loaded it would seat it speedily.

In general, the meters were easy to work with, better than
I thought they would be, but I still relied a lot on the peak
indicator, and there were flashes at times when meter indi-
cations reached only " -10" or so. With Dolby B NR. double
clicks could be heard when stopping and starting: with dbx
NR, there was no start sound and a single click with stop. I

heard no sounds for "Pause" with either of the noise -reduc-
tion systems.

Listening tests were run primarily with dbx-encoded ver-
sions of digitally recorded LPs, such as Danzas Fantasticas
with the London Symphony Orchestra conducted by Morton
Gould (Chalfont SDG-302/dbx PS -1028). I really enjoyed the
playback of the dances by Falla and others with all three of
the tapes, although the sound with Fuji FR Metal was defi-
nitely the most rea istic both with Dolby B and with dbx NR,
and this was true with all LPs copied. There was an excess
of bass with the other tapes, and with TDK AD the bass was
muffled at higher levels. There was also obvious added
presence with TDK AD, and there was better frequency
balance with Memorex HBXII.

My listening tests confirmed an earlier conclusion: Unless
dbx NR or the limiter was in use. flashes of the peak
indicator had to be kept to a minimum to ensure really low -
distortion recordings. Moving the recorder around during
playback of a piano recording produced no observable
effect on the sound, with line or battery power, unless the
movement was quite sudden around a spindle -parallel axis
or the unit was allowed to bang on the test bench.

The Marantz offers a collection of features which are most
appropriate to the Kinds of use a portable gets: Three -head
configuration. a limiter, and flexible microphone inputs in-
cluding a three -step attenuator. Many aspects of its perfor-
mance merit respect, especially the low distortion and the
flat record/playback responses. The inclusion of both Dolby
B and dbx NR systems is appealing, to say nothing of its
true metal -tape compatibility and the bias trim that is effec-
tive on all tape types. There are some minor speed changes
with time, and the flutter might be detected by a critical ear
on a sensitive reccrding. Loading a tape into the well and
adjusting channel volumes were a bit difficult too. Overall,
however, the Marantz PMD430 offers a neat package of fun,
convenience and performance for its cost.

Howard A. Roberson
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COMPUTERS HAVE
TAKEN SOMETHING

FROM YOUR MUSIC.

Computers have allowed EPI
engineers to evaluate new aspects of
speaker performance and push
noise/distortion to an all-time low.
The new computer -tested EPI Time/
Energy Series speakers separate the
instruments so you can hear the parts
as well as the sum.

tr_Z, 1ms jar

Their sound is crystal clear, uncolored
and more natural than ever.

COMPUTERS DISCOVER THE
MISSING LINK. Using computers,

EPI engineers
discovered that
conventional
speakers don't
reproduce short
signals cleanly.
Since this

type of signal is particularly relevant
to the ear's ability to recognize sound
it was a profound discovery.

A NEW SOURCE OF DISTORTION.
When conventional high quality
speakers were tested with very short
signals the computer showed they

THE NOISE.

continued to produce sound tong after
the signal had ended. We call this
Time/Energy distortion.

CLOSER THAN EVER TO PURE
SOUND. One discovery led to another
and it didn't stop until EPI engineers
had developed tweeter diaphragms
and woofer cones made of new ma-
terials formed into new shapes. EPI
engineers even developed a special
bonding process and special tools and
fixtures to laminate together the cone
layers with an ideal combination of
stiffness and damping. The result is

drivers that stop producing sound
almost immediately after the signal
from the amplifier ends. The benefits
are distortion -free sound from solo
instruments, and supert detail and a
sense of SE paration from groups cf
instrumen_s.

The EF1Time,
Energy Saes
represents
the most

dramatic improvement in the funda-
mental fidelity of our speakers in the
entire history of EPI. Now we know
what computers are good for.

TIME/ENERGY SERIES

Epicure Products, Inc.,Newburyport"v1A 01950
(800)225-7932 In MA (800) 892-0565

A Pe nni Company

Enter No. 18 on Reader Service Card



ROCK/POP RECORDINGS
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0

MICHAEL TEARSON
JON & SALLY TIVEN

DIRECT FROM NEW YORK

Big World: Joe Jackson
A&M SP -6021, digital, $9.98.
Sound: B - Performance: B -

More than a little is unusual about
Joe Jackson's new album. On LP the
set covers three album sides, with the
fourth blank, in order to accommodate
all 15 songs Jackson wanted to in-
clude. (The Dolby HX-Pro chrome cas-
sette has them all but in a different
sequence; on CD they're all on one
disc.) His recording technique here is
unusual too. The album was recorded
direct to two -track on digital equip-
ment, over the course of several eve-
nings, before audiences at the Round-
about Theatre in New York (except for
one track done in the rehearsal hall).
However, unlike nearly all live record-
ings, there is no hint of the audience on
the record, and purposely so. Jackson

had requested the au-
diences not to ap-
plaud until the songs
were completely fin-
ished, and he had
warned that if anyone
made a sound during
a song, the perpetra-
tor would be removed.
So much for cultivat-
ing a warm artist/audi-
ence relationship.

The recording pro-
cedure precluded any
post -performance
sweetening or fixing
up, of course; thus,
what you hear on Big
World is just what the
audience heard. The
finished product is a
mixed blessing: You
get the raw excite-
ment of a live perfor-
mance, with an airy
rather than close am-
bience, but you give
up the precision that
you'd get in the re-
cording studio.

On Big World Jack-
son uses a sparse
band stripped down
to guitar, bass, and
drums to augment his
piano, recorder, ac-
cordion, and melo-
dica. On several

tracks, three backing singers take part.
The music they make has a lot of ener-
gy and bite, due in part to the live
performances. The feel is somewhere
between the roughness and directness
of Joe's first two albums, Look Sharp!
and I'm the Man, with occasional so-
phisticated rhythmic patterns like
those in his more recent Night and Day
and Body and Soul.

The songs are a mixed lot. Some-
times Jackson comes across whiny
and bitchy, as in the torch song "We
Can't Live Together" and "Right and
Wrong." At other times, especially
when he is breaking his own patterns
to experiment a bit, he can be quite
eloquent, as in "Forty Years," inspired
by the 40th anniversaries of V -E and
V -J Days, and the Oriental -sounding
"Shanghai Sky." The hard -rocking "To-
night and Forever" has overwhelming I

energy plus a refrain that grabs you by
the throat.

Had the 15 selections been win-
nowed down to 10 or 11, Big World
might have been a brilliant album in-
stead of merely a very good one. It is
not always an easy pill to swallow, but
there are some very real rewards of-
fered here. Michael Tearson

Parade: Prince and the Revolution
Paisley Park 125395, $8.98.
Sound: B+ Performance: B -

In answer to the musical question,
"Does Prince still have it in him?" the
single "Kiss" delivers an unequivocal
"yes." A snaky little dance -floor piece
with a spare, guitar -based arrange-
ment upon which sits an hysterical fal-
setto, it's one of his best tracks since
"Controversy." For musicality, sense of
humor, and danceability, "Kiss" shows
that there is life after "1999," and all
the clones better learn Prince's new
lick as soon as possible.

As for the rest of the album, who
does this guy think he his? Mr. Sensi-
tivity, tinkling away on the digitized pi-
ano playing quasi -jazz chord configu-
rations? It's not like this is a complete
muscial wasteland-no doubt they'll
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find another one or two hit singles
here-but c'mon, Mr. Princeling, you
can do better.

Granted, a lot of this fodder might be
the incidental music for the film it's the
soundtrack for, and in context it might
be perfect. But the actual songs-as
opposed to the transitional pieces-
are not up to snuff. "Christopher Tra-
cy's Parade" harkens back to the last
album's neo-psychedelic fantasy but
never cuts it as a song. "Girls & Boys"
is cute and clever but a bit on the self-
conscious side, and the ballads all me-
ander. Lyrically, the guy can't seem to
decide whether he wants to say some-
thing semi -political or merely upset
Tipper Gore.

What we have here is an artist who is
undoubtedly very talented but whose
milieu is, at the moment, self-indul-
gence. Maybe that cuts it on some
fronts, but these listeners-and we
ain't the only ones-can do without the
chaff. Next time, just the hits, please.

Jon & Sally Tiven

Dancing in the Rain: Frankie Miller
Mercury 826647, $8.98.
Sound: B Performance: A -

They made a big mistake in crediting
this album-they should have said it

was done by a band! It sounds like a
great four -piece group, and even the
drummer is a star in his own right (Si-
mon Kirke, ex-Free/Bad Company).
But no. they credited it to Frankie
Miller, who's made a zillion records

that radio didn't get behind, and here's
another to file under "Unplayed." The
shame of it is that Dancing in the Rain
is one of the best rock records to come
out so far this year.

There are several great singles here:
"Do It 'Till We Drop," "Shakey
Ground," and "That's How Long My
Love Is" are the prime examples.
Granted, there are also a few dismal
efforts. but when the band is rockin'
out and Frankie is doing his Otis Redd-
ing -meets -Bob Seger vocal strut, you
can't beat it. Simon Kirke plays like he
means it, and former Thin Lizzy guitar-
ist Brian Robertson turns in a respect-
able performance as well.

Here's hoping that radio will give this
a chance. We need bands like this!

Jon & Sally Tiven

The Secret Value of Daydreaming:
Julian Lennon
Atlantic 81640-1-E, $8.98.
Sound: C Performance: C

Julian Lennon has already reaped,
with respect to his musical career,
much of the benefit of being John Len -
non's son. Now, with the re'ease of his
second album, he will have to begin
paying the price. He will be compared
primarily to his father, and. inevitably,
he will be found lacking.

Phil Ramone, who produced Julian's
first album, over -produces the second,
drowning his young charge's voice in
wash upon wash of ambience. Punctu-
ating highlights that Ramone so abun-
dantly employs are overwhelmed by
the profusion of echoes, vocal treat-
ments, synthesizers and sustains. Si-
lence-the fleeting, indispensable si-
lence of an eighth -note rest or a super-
fluous instrument omitted-seldom is
heard.

Julian has allowed himself-and has
been allowed-greater freedom to be
himself than on his first album, and
now that his true colors are showing,
they seem less clear and bold, and
more vague and muddled, than
John's. Nothing Julian contributes to
this album-his playing, his singing,
his words, or his music-shows the
extra measure of effort, the pain, or the
edge which characterizec his dad's
best work. His lyrics are consistently
meager, unwitty, and trite, subsiding at
times irto intentionally unintelligible

mumbfirg. His music, which includes
better-thar-average modified blues
and jazz/pop hybrids, is interesting,
but it lacks strength and depth of feel-
ing. And though the acquired vocal
mannerisms we like John's, Julian's
essential, innate voice is more like
Glenn Tilbrook's or Elton John's.

Susan Borey
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White City easily has the
most immediate impact of
any of Pete Townshend's
solo projects, with strong
work on both sides of the
control -room glass.

White City: Pete Townshend
Atco 90473-1, $8.98.
Sound: B Performance: B

White City represents the first time
since Quadrophenia that Pete Towns-
hend has written a song cycle tied to a
story line. This one is about a musician

who returns to the working-class
neighborhood of his boyhood (it's also
the basis for Townshend's 40 -minute
movie of the same name). The songs
are a strong collection, with a lot of
urgency, frustration and desperation in
them. The first, "Give Blood," seems to
establish the central theme, conclud-

How some of you
delayed this Revox

speaker ad.
Sharp ears heard it before we had a chance to tell it.

Last year, when we first heard our new Piccolo/Bass speaker
combination, we thought, "Wow, these sound great, and we can
price them quite affordably. Let's run an ad!"

\ las, the word spread too quickly. A few demos by a few percep-
tive dealers and we were sold out. Then we were seriously back-
ordered. We thought it prudent not to advertise speakers we
could not deliver.

But now, thanks to diligence and overtime at our speaker plant
in Germany's Black Forest, we have Piccolo/Bass systems in stock.
(At least we did on the day this copy was written.)

So if you would like to hear why your fellow audio enthusiasts
kept this ad out of print, hustle on down to your Revox dealer
and listen to the astounding musi-
cal realism of the Revox Piccolo/
Bass. Then marvel at the modest
price your dealer will ask for them.

You may help toss this ad out of
print for another year or so.

Introducing (to the public at large)
the compact Piccolo / Bass satel-
lite and subwoofer speaker
system. Proof positive that
great speakers should be
heard and not (necessarily)
seen.

E7IDLIER) REVOX
Studer Revox America, Inc.

1425 Elm Hill Pike
Nashville, TN 37210

1615) 254-5651

Also available in black finish.

1

ing with a line that recurs in the first
side's last song, "Secondhand Love."
In between come the sweetly sad "Bril-
liant Blues," the thundering and frenet-
ic "Face the Face," and the deceptive-
ly happy -sounding "Hiding Out."

The second side opens with "Crash-
ing by Design," another deceptively
joyous portrait of solitary despair. "I
Am Secure" and "White City Fighting"
are linked by more than proximity, as
they combine to portray the ugly un-
derbelly of what keeps people down in
White City. The last song, "Come to
Mama," is about pride, and it is set in
particularly anthemic tones.

Production and engineering for the
album were handled by Chris Thomas
and Bill Price, Townshend's usual stu-
dio team. Among the musicians are
most of Big Country, John (Rabbit)
Bundrick, former Blondie drummer
Chris Stein, and Dave Gilmour-all
people with whom Pete has played be-
fore. There is strong work from both
sides of the control -room glass, even if
there isn't anything too innovative.

As a whole, White City has lots of
thrilling listening which makes clear the
personal sweat and commitment
Townshend has invested in this proj-
ect. It easily has the most immediate
impact of any solo project he has ever
worked on. But oddly, while I really like
most songs, I've had a hard time mak-
ing a personal connection here. Emo-
tionally, something leaves me cold,
and I'm not sure what it is. Still, I rec-
ommend White City very strongly.

Michael Tearson
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Designing General Motors to become the
first 21st century corporation means going
back to the drawing board and looking at
ourselves in the light Df a new age: the
Computer Age.
It means thinking in a new mode, accessing the
future in a daring. creative new way.
Our goal? A sleeker, more streamlined, computer -
driven GM-an organ zation powered by
technology, fueled by brainpower, and outclassing
all competition. Our iiventive use of
computer technology in design, engineennc 
manufacturing, and safety is producing
a GM programmed fcr quicker response to our
customers, better efficiency and
outstanding performance. A GM designed to
bring you into the fut_ire Byte by byte.

4,1

THE 511,1E4155E44
SCIENCE NOT FICHON

.--Arrotat, .111;tor '1111

1 AUTOMOTIVE DIMENSIONAL CHECKER Prc bing
ca bodies to assire Sc lid, tight -fitting
ase "-blies are on !hundred and twenty-two asers
and ..ameras.

2. ADVANCED CONCEPTS CENTER. Where creitive
people work toge-f er studying lifestyles of today's
cc nsimer to help provide for transportztior
.eec s of tomorrow.

3. NEC RMATION PROCESSING CENTER. Elecronic
Data Systems contool center helping to !treanline
data processing auj telecommunications
knc ions. enablirg General Motors to beco ne
more responsive ic its customers' needs.

4 INS1RUMENT PANEL. Touch -sensitive cathode -
EN Ube w th mul-i3le 'unctions that include
dieg-iosing servic prc blems in seconds.

5. AULTIMATCH Mi chine vision system u ;Rid n
ve rious quality -cc rtra procedures that ncnase
rrarufacturing qualityand productivity.

6. NUMERICALLY CONTROLLED ROBOT PAIN-ERS.
TbeNe robotic spnv pa, inters provide colsis-ent.
ngh-quality pain- tinishes on GM automobi es. 6.



THIS MONTH'S BIG EVENTS
ON CBS COMPACT DISCS.
Available Orly On CD:

The only way t) improve the tirrelmworis 3f ihre great performers was to
digitally remiK and remast?.r from the oriciral SD_ me Each disc contains 16

or more song! That have become rirt.31 tribal) is, providing a comp ete,
definitive retin!pective of each a-tist% long imid enduring career.

4

11 Alf ;10.81$.111

111VDRE K6 m
c'sr ricoZ.I.TE:Le

f)

AEROSMITH "Greatest Hits"
WILLIE NELSON "The Promiselond"
HEART "Greatest Hits/Live"
SANTANA "Sontono"
ZAWINUL "Dialects"
JENNINGS/NELSON. CASH/

KRISTOFFERSCN "Highwayman'
CHUCK MANGIONE "Save Tonight For Me"
"Greatest Hits 01 The I900's" (BARBER

Adagio; FAURE. Pavane; FiERNSTEIN:
Overture To Candide; etc.)
Philhormonia Virtuosi; Richard Kapp;
Bob James & Maureen McGovern, Soloists

STEVE KUJALA "Fresh Flute"

'MILLIE
N E _SON'3
GR iAT EST

-ITS

inalmmtmem

DIGITAL AUDIO

Enjoy today's revolution in sound with CBS Compact Discs. Our rapidly -grow ng catalog features over

600 title; by superstar artists i i all categories of music; and our new state-of-the-art digital mixing

and mastering equipment assures you of the finest possible sound.
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COMPACT DISCS

THREE FOURTHS
Mahler: Symphony No. 4. The Vienna
Philharmonic, Lorin Maazel; Kathleen
Battle, soprano.
CBS Masterworks MK 39072.
Mahler: Symphony No. 4. The Lon-
don Philharmonic. Klaus Tennstedt;
Lucia Popp, soprano
Angel/EMI CDC 7 470242.
Mahler: Symphony No. 4. The Con-
certgebouw Orchestra, Bernard Hai-
tink; Roberta Alexander, soprano.
Philips 412 119-2.

The popularity and accessibility of
the Mahler Fourth Symphony is attest-
ed to by the fact that there are now
eight recordings of this work on Com-
pact Disc. The three versions reviewed
here certainly have contrasting musi-
cal and sonic values, and the conduc-
tors differ considerably in their perfor-
mances. Haitink and Tennstedt are
well known for their interpretations of
Mahler, but Maazel is not generally
identified as a Mahler conductor.

The jingling of the sleigh bells which
opens the first movement indicates im-
mediately that Tennstedt is taking
things at a very fast clip, and indeed,
he traverses this movement in just
15:40. Haitink adopts a more moderate
tempo and completes the first move-
ment in 16:57. Maazel's sleigh must be
hitched to a plow horse, as his first
movement brings up the rear at 18:04.

Tennstedt maintains his fairly fast
tempos and gives us a taut, highly en-
ergetic reading of this work some six
minutes faster than the Maazel record-
ing. Maazel's performance is indeed
very slow paced and deliberate. Some
of the less charitable critics have
called it lethargic and even plodding. It
is a tribute to the magnificent playing
of the Vienna Philharmonic Orchestra
that, in spite of the slow tempos, they
manage to give a most cohesive
sound, with their vaunted string tone as
smooth and opulent as ever. In my
view, Haitink provides the performance
of choice. He keeps the music moving
at just the right pace, maintains near -
ideal inner balances, and is acutely
sensitive to the mercurial changes in
Mahler's dynamic expressions. The
heart -wrenching emotionalism of the
adagio third movement is surely one of
the great moments in music, and Hai-
tink makes this a profoundly moving
experience.

In the final movement, the soprano
soloists are all about equally effective,
although in their initial passages the
soprano voices in the Angel/EMI and
CBS recordings are partially sub-
merged by the orchestra.

Sonica.ly, the Angel/EMI recording is
fairly well balanced, but unfortunately
the first violins are somewhat on the
thin side and sound wiry at times. The
CBS recording has excellent sound.
This recording was jointly engineered
by Bud Graham and Tony Faulkner,
who used the new Bruel & Kjaer omni-
directional condenser m'crophones
and the Sony 3324 multi -track digital
recorder As always, the sound of the
great Vienna Philharmonic Orchestra
has the benefit of the glorious, warm,
spacious acoustics of the Musikverein-
saal in Vienna. As for the Philips re-
cording, Haitink's Concertgebouw Or-
chestra is, of course, one of the world's
greatest ensembles. and they play the
music of Mahler with great fervor and
conviction. In the justly celebrated
acoustics of the Concertgebouw Hall,
the sound of this great orchestra is
simply ravishing.

In summation, Tennstedt's perfor-
mance is too brisk and sounds a bit

over -bright for most Mahler aficiona-
dos. Many will find the Maazel perfor-
mance unacceptable because o' the
slow pace. but there is no denying the
attractions of its superbly delineated
sound and the rich expressiveness of
the Vienna Philharmonic Orchestra.
The clear winner is Haitink's splendid
recording. His profound and insightful
performance, :he glorious play;rg of
the Concertgebouw Orchestra, and
the rich sonority and sheer musicality
of the sound eclipse all otner versions
and come closest to the heart of this
great music. Bert Whyte

Rain Dogs: Tom Waits
Island 7 90299-2.
Sound: A- Performance: A-

One of the best things about CDs is
that they allow us to unstop our ears
after years of trying to block cut all the
unintended noise that plagues LPs. We
can safely become sensitive to the
subt'eties and details that add another
dimension 10 recorded music. Lucky
for us, because Rain Dogs is a great
album to carefully listen to.

The 19 sorgs here are like a restless
sleeper's night of dreams. Wai:s'
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Rain Dogs is a great CD
to carefully listen to,
with sounds that suggest
a restless sleeper's night
of desperate dreams.

soundscape s dotted with fractured
moonlight, welfare hotels, and half -
empty bottles of whiskey, and peopled
by tattooed waitresses, misshapen pi-
rates, and skid -row aristocrats. Every-
one is joyously desperate.

The changing ensemble of musi-
cians comes across like a finely tuned

Salvation Army band-tipsy, self-indul-
gent, resourceful-and the CD (from
an origina aralog recording) faithfully
preserves the informality We hear
steam hissing up through gutter grilles.
background moans from bowed saw
and tortsed clarinet, backbeats that
sound like they've been recorded by a

The Linn LK1 and LK2
The ino.t advanced preamp and

poweramp in the world-ituorporating Microprocessor
controlled analog switching, full n.m:ne control 'Did SiMph' !nodular

construction. The LK! and LK2 .:et new standards in desrvi, manuficture
and quality control. 'nprecedented musical pertim/1,111Ce at a price that

will astound you.

'The Linn LK I and LK2.
They must be heard.

For Mother infirmation contact. Audiophile Systems Ltd.  X709 Castle Perk Dr.  buflanapolis, 1.\' 46255
Aldburn Electronics  127 Portland Street Torento, Ontario  Canada M5R2.\'4

LINN

PRODUCTS

chain gang, and the emphysemic
breathing of accordion and harmoni-
um. What's left of Waits' vocal cords
comes across with startling clarity. It all
makes for one of the most creative and
poetic albums I've heard in some time.

Susan Borey

Einstein on the Beach: Philip Glass
CBS Masterworks M4K 38875.
Satyagraha: Philip Glass
CBS Masterworks M3K 39672.

At least part of Philip Glass' success
can be traced to his exploitation of the
technological advances and sonic de-
signs of rock music, using them to
frame his own unique brand of propul-
sive minimalism. After all, how many
classical composers have a personal
sound engineer sitting on stage as an
ensemble member, or have done a
special cassette mix of their record-
ings, as Glass did for Glassworks?
These CD issues of Glass' first two
operas, Einstein on the Beach (1975)
and Satyagraha (1980), highlight new
developments in technology as well as
the remarkable staying power of these
works.

When I reviewed the LP of Einstein
on the Beach for Audio (August 1979),
I called it a masterwork, and the inter-
vening years haven't altered that opin-
ion. Scored for keyboards, reeds, and
voice, augmented by a chorus and vio-
linist, Einstein creates hypnotic pat-
terns that throb like taut muscles strain-
ing against each other in infinite iso-
metric exercises. This CD enhances
the spatial depth of Einstein, emboss-
ing the buzzing keyboard lines even
deeper into black space. The singers,
whether counting off the rhythms or
singing a monotonous litany of non se-
quiturs, are now clearly defined and,
because of that, seem even more
hauntingly mad.

The distance from Einstein to Satya-
graha, Glass' more conventional op-
era, is, relativity speaking, immense.
Depicting Mohandas Gandhi's trials in
South Africa through the legends of the
Bhagavad Gita, and sung in Sanskrit,
Satyagraha is the most uplifting, spiri-
tually moving composition I've ever ex-
perienced, and I praised its textural
richness and depth when I reviewed its
LP version for this magazine (Novem-
ber 1985).

Enter No 6 on Reader Service Card
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The gold standard
for golden ears only.

Here's your invitation to experience a full spectrum of
audio delights made for your ears alone.

It's AUDIOPHILE AUDITION, the one truly state-of-the-
art radio program brought to you for a full hour each
Sunday on over 100 participating national public radio
stations and selected commercial concert music stations
by AUDIO Magazine and Telarc Records.

It's fun, it's innovative. And it's hosted by John Sunier, one
of the country's leading record reviewers, author of numer-
ous audio articles and books, including "The Story of
Stereo," and FM broadcasting specialist for three decades.

Heard at 2 pm Eastern Standard Time Sundays on most
stations, or check your local public radio listings for exact
times in your area Be sure you're tuned in to hear:

 Digital mastered satellite -transmitted broadcasts of the
very best jazz and classical music.

 A unique opportunity to aurally sample the finest CD's,
direct discs, half -speed mastered, 45 rpm, dbx and other
high-technology records.

 Audiophile cassettes, reel tapes, and digital tapes plus
binaural sound and other special features.

 Interviews with noted audio and music personalities.

 Hints on how to enjoy your stereo system more.

 Comparisons of different recording technologies.

 Audio jargon made understandable for the layman.

AUDIOPHILE AUDITION
THE PUBLIC RADIO PROGRAM FOR AUDIO BUFFS

WIT H JOH N SUNIER
See page126 for local stations in your area.

If your local station doesn't yet carry Audiophile
Audition, call or write and suggest they schedule it.

Audiophile Audition is provided at no charge.

TELARC
im

1111 :1111111 "'AL im

Funded by grants from AUDIO Magazine and Telarc Records.



On The Broadway Album,
Barbra Streisand's voice
is placed front and center,
where every sigh, whisper,
and wry turn of phrase
is accessible to us.

Satyagraha was recorded digitally
(unlike Einstein, which is analog), and
in a multi -track fashion that is standard
for rock but rare for a classical orches-
tral recording. Each section and soloist
performed their part in a single, com-
plete, seamless take, with no post -edit-
ing. On the LP this seemed to enhance

the definition of instruments as well as
the acoustic space. But the CD reveals
several flaws in the recording, includ-
ing an exceptionally noisy orchestra,
with pages rustling and chairs creak-
ing, flutes that are miked a little too
close, and an unnatural reverberation
on the tenor voice of Douglas Perry,

How to be an audio
snob for $482.

Text in color excerpted from The Stereophile's
July 1985 review of the Maxim III by]. Gordon
Holt. Used by permission.

It's easy to be snobbish about small, inexpen-
sive speakers. Especially since most of them
sound so poor. I didn't expect much. After all,
these are tiny boxes, and the system costs little
more than one -tenth the price of most of the
speakers I have really liked. Boy, was I wrong,

The new Maxim III -D, available only by mail
from Siefert Research, dispenses with common
notions about small speakers. And we back that
claim with our unique no -risk, no -hassle
guarantee.

A few technicalities.
Using computerized FFT spectrum analysis.

Siefert Research kept the III -D's group delay
down to an amazingly low ± 0.25 milliseconds
(200-20K Hz). As a result, the stereo image
seems to arch over the tops of the speakers to
create a full -height stage.

The III -D's long -throw woofer and 40 Hz reso-
nance deliver bass response to 46 Hz ( - 3dB).
The low end from these is just amazing! Sym-
phonic music reveals a solidity and foundation
one simply does not expect to hear.

A sophisticated, transient -perfect
crossover network helps give the
Maxim III -D the most accurate mid-
dle range I have heard from any
speaker. The tuned enclosure
dramatically reduces IM distortion,
revealing delicate inner detail. All
music seems somehow to be more
excising and involving

The miracle tweeter.
We believe the Maxim III -D's new

0.8" dome to be the most advanced
dynamic tweeter in the world, with
faster transient response, wider dis-
persion and higher bandwidth than
any larger driver. Yet, incredibly,
it handles 1200 -watt peaks with
no compression. Our new miracle
tweeter significantly outperforms
the original Maxim Ill's, which had
one of the best extreme -top ranges
I have heard from a dynamic speaker

r 1986

Time to act.
We're making it as easy as possible for you

to evaluate the Maxim III -D's in your home
system.

If for any reason you're not delighted with
their beautifully balanced and almost
perfectly neutral sound. tell us. Well have
them picked up at your door, and refund
every cent you paid.

Isn't that the kind of treatment a true snob
expects?
To order your mirror -image pair of Maxim
III -Ds, send $482 (check or money order) to:

Siefert Research
31212-B Bailard Road
Malibu, CA 90265

Visa and MasterCard customers may call
(213) 457-4239. Specify natural walnut, oak,
or black -lacquer finish. California residents
add sales tax. Due to limited availability,
maximum order is two pairs. Please allow
up to 6 weeks for delivery.
Review, owner's manual and full technical
discussion available at $2.00 (refundable
with order)

SIEFERT RESEARCH

especially when he hits hard conso-
nants. Most grievous, however, is the
distortion on the choir when they hit full
throttle. When I heard this I went back
to the LP and found it was present
there as well, although masked by the
limits of the phonograph medium. My
only excuse for missing this the first
time was that I was so enraptured of
the music. And I still am, but the CD is
less forgiving.

There is still a compelling purity of
sound on Satyagraha, and the dynam-
ic range is immense, with bass synthe-
sizers prowling the bottom like earth
movers. But it seems that Einstein on
the Beach, with its conventional analog
recording, has made the transition to
CD with more grace than the high-tech
manipulations of the later work. Still,
both remain essential recordings of
20th -century music. John Diliberto

The Broadway Album: Barbra Strei-
sand
Columbia CK 40092.

Silky, silvery, strident, resonant, ro-
bust, fragile-the list of vocal qualities
Barbra Streisand has at her command
is astounding, and they are all present
on this rich, thoughtful, and thrilling al-
bum of Barbra and Broadway's best. It
is a perfect album for CDification; not a
note, not a nuance of this 11 -cut, 50 -
minute -long disc should be missed.

Barbra's taste is impeccable. She
has dipped into the deep pool of Ste-
phen Sondheim works and come up
with a vibrant, full -speed -ahead "Being
Alive," a classic "Send in the Clowns,"
a tender "Not While I'm Around," and
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an intriguing blend of the delicate.
wistful "Pretty Women" with the bitter,
brassy "The Ladies Who Lunch." At
Streisand's request. Sondheim altered
"Putting It Together (from Sunday in
the Park With George) for the diva's
opening number. The result is a Strei-
sand mini -biography, a sophisticated.
hard -as -nails précis of a life consumed
by "the art of making art" and the task
of balancing the result with commercial
success.

Earlier Broadway giants are repre-
sented as well, Rodgers & Hammer-
stein with "If I Loved You" (from Carou-
sel) and a blend of three splendid love
songs from Porgy and Bess. Jerome
Kern and Oscar Hammerstein appear
with "Can't Help Lovin' That Man." and
Frank Loesser's "Adelaide's Lament"
gives Barbra's comic gifts free rein. An
early Sondheim and Leonard Bernstein
collaboration, "Somewhere" (from
West Side Story), is given a strange,
synthesized, outer -space arrangement
quite unlike anything else on the al-
bum. Almost all other cuts are more
traditionally arranged for full orchestra.

Barbra is presented intimately front
and center, where every sigh, whisper,
sniff, and wry turn of phrase is accessi-
ble. A massive orchestra cushions her
voice, always in the plane just behind
her. Individual instruments do break
from the pack into left and right chan-
nels to complement La Streisand. but
Barbra's vocals are always the focal
point.

Much of this material was recorded
live in the studio: brave Barbra and her
orchestra were recorded in tandem,
sans multi -tracking and many of the
standard studio tricks. The digital me-
dium here is a boon, providing great
dynamic range and perfect silences.
There is some loss of clarity from layer
upon layer of fading reverb, but not
enough to be distracting.

Barbra Streisand is a fearless show -
business conquistador: she has con-
quered almost all the show -biz peaks,
yet refuses to stop and contemplate
the vista. This album is yet another
trophy, with which she simultaneously
harks back to the Broadway begin-
nings of her climb and branches off
from her most recent pop path. You
can follow this admirable artist wherev-
er she goes and never be misled.

Paulette Weiss

Renata Scotto

Puccini Heroines: Kin Te Kanawa.
Ileana Cotrubas, Katia Ricciarelli Ren-
ata Scotto. and Eva Marton
CBS MK 39097.

This is an odd collection, perhaps
designed by CBS for the novice at
grand opera or the student of divas. I

find it somewhat maddening, and
these five great singers might also.

The wondrous Dame Kiri is most rep-
resented: All seven Puccini arias from
her previously released Verdi/Puccini
CD (CBS MK 37298) are here, though
none are as crystalline as it the earlier
collection. This is surprising because,
though the present disc is labelled as
being from analog masters. that ap-
plies only to its older cuts: Dame Kiri's
are fully digital. Still. "Se come voi"
from Le Villi is a minor miracle from Te
Kanawa. who moves effortlessly from
blithe remorse to an eternal sense of
loss. From Tosca there's "Vissi d'arte,
whose self-congratulatory yrics have
always seemed to me best ignored if
you're to really feel pity for the sudden-
ly beleaguered heroine: in any case,
the limpid musical line Puccini com-
posed unerringly makes the sentiment
credible. You hear the highest notes of
the harp at the end of the soprano's
achingly lovely "Signor" here-but you
hear the quick intake of breath as well,
since everything is revealed in this
sharp rechanneling.

When you hear Cotrubas sing the
words "di primavere" in "Mi chiamano
Mimi" (from La Boheme), the gentle
flute and triangle are in clear focus as if
for the first time. That's all we hear from
Cotrubas, however, just as the de-
manding "In questa reggia" from Tur-
andot is all we hear from Eva Marton,
perhaps the only artist who is able to
make us feel. from this chilly heroine.
the kind of shivers we felt from Birgit
Nilsson in the same role.

Katia Ricciarelli fares least well-
two-and-a-ialf minutes only. and these
the least well transcribed and roughly
concluded-in the "Death of Liu" from
Turandot. If I wee her manager, I'd be
asking questions. Renata Scotto has
three cuts, from Suor Angelica Manon
Lescaut, and the curious Edgar.

Six previous CBS releases are com-
bined on this disc. You'd be better
advised to hear the others complete.
unless you're shopping for a favorite
soprano. But even this isn't a fair con-
test, as more than half of the arias
feature Te Kanawa. The all -too -brief
liner notes are by someone with the
splendid name Barrymore Laurence
Scherer. surely as colorful as any in the
Puccini canon. Donald Spoto
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CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING RATES

BUSINESS ADS --51.60 per word, MINIMUM charge
PER AD, PER INSERTION $40 All centered or
spaced lines $14.

NON BUSINESS ADS $1.10 per word. MINIMUM
charge PER AD. PER INSERTION $25. All centered
or spaced lines at $11

ALL LINE ADS --First line set in bold face type at no
extra charge. Additional words set in bold face at $1.90
extra per word. One point ruled box is $14

CLASSIFIED LINE ADS ARE PAYABLE IN AD-
VANCE BY CHECK OR MONEY ORDER ONLY.
(Sorry, we cannot accept credit cards or bill for line
advertising.) ALL LINE ORDERS should be mailed to:

AUDIO CBS Magazines
P 0 Box 9125

Dept 346V
Stamford. CT 06925

ORDERS WILL NOT BE PROCESSED WITHOUT
ACCOMPANYING CHECK OR MONEY ORDER FOR
FULL AMOUNT.

CLOSING DATE-First of month two months preced-
ing the cover date. If the first of the month falls on a
weekend or holiday. the closing date is the last busi-
ness day preceding the first. ADS RECEIVED AFTER
THE CLOSING DATE WILL BE HELD FOR THE
NEXT ISSUE UNLESS OTHERWISE STATED.

FREQUENCY DISCOUNTS -3 times less 5%. 6 times
less 15%. 12 times less 20°,.. These discounts apply to
line ads only. Ads submitted for a three -time frequency
are unchangeable. Frequency discounts not fulfilled
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extra for handling and postage.
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discretion reserves the right to reject any ad copy he
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vertising, FREQUENCY DISCOUNTS not fulfilled will
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CLASSIFIED DISPLAY RATES
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For larger display ad rates and 6. 12. 18 and 24 times
frequency rates call (212) 719-6338
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vation on or before the closing date. Ad material (film
or velox) may follow by the tenth. DISPLAY ADVER-
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Western Mass.
Quality Components

Qualified Sales
and Service

Sound Li Music
KNSI 1.14 413-584

FOR SALE

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway. between 3rd and 4th St. (oppo-
site Tower Records) NYC 10012 (212) 505-1111 and
(800) 833-0071

ACCESS TO MUSIC SAN FRANCISCO
Offering guidance based on a practical understanding of
the fundamental role of music in contemporary life. Linn.
Nairn. Rega. Creek. Revolver. Wharfedale. Dual, Sound
Organization. Watts. Single Speaker Demonstrations Ex-
clusively. Call for details. (415) TO MUSIC.

AFFORDABLE AUDIO IN COLORADO-ADCOM. HAR-
MAN KARDON. JBL, SOUNDCRAFTSMAN. PLUS
SPEAKER & SUBWOOFER KITS. GOLD SOUND. BOX
141A, ENGLEWOOD. CO 80151.

FOR SALE

ABSOLUTELY THE FINEST IN THE NORTHEAST. Audi-
ble Illusions. B&K. Eagle 2, Futterman OTL. Lazarus, Mag-
num Dynalab, Melos, NYAL-Moscode. Quicksilver. Rotel.
Superphon. Oracle. Rega. SOTA. Systemdek. Eminent
Technology. Grado, Premier, Profile. Souther. SME, Su-
miko. Well Tempered, Talisman. Grace, Supex. Andante.
Auchoquest. Kiseki. Dayton Wright. Spectrum. Spica, Van-
dersteen. Wharfedale, Arcici, Chicago Speaker Stand. Pe-
terson, FMS, Livewire. Straight Wire, Mod Squad. Tweek.
FREE NEWSLETTER. FREE SHIPPING. TRADES. VI-
SA MC. OCEAN STATE AUDIO. 985 Cranston St.. Cran-
ston, RI 02920 (401( 943-2580.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, HAFLER, ADCOM, MISSION. MERID-
IAN, N.A.D., HARMAN KARDON, KYOCERA, YAMAHA.
LUXMAN, DENON. KLIPSCH. B 8 W, POLK. KEF. D.C.M
E -V, J.B.L., INFINITY. D.B.X., AKG, AND OTHER QUALI-
TY COMPONENTS. BEST PRICES-PROFESSIONAL
CONSULTATION. ALL PRODUCTS COVERED BY MAN-
UFACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC.. JACKSONVILLE, FLORIDA 32241. EAST
(904( 262-4000 WEST: (818) 243-1168.

ACOUSTAT AND PS AUDIO-SUPERB!
Free shipping. Fast service. Also Sota. Thorens, Talisman,
Audire. Hatter. Klipsch. Adcom. Quad, Sony. Compact Dig-
ital Players READ BROTHERS STEREO. 593 King Street.
Charleston. South Carolina 29403 18031 723-7276

Monster Speaker Cable: Technology
that Improves the Sound of Your Music

Monster Cable"
Speaker cable standard of the audio industry.

Used by more audiophiles worldwide than
any other speaker cable, Monster Cable is
considered "standard equipment" for any good
audio system. The Monster is also the industry
standard and is used in labs and listening
rooms of the world's most respected audio
manufacturers. Great bass, extended highs,
superb imaging and increased dynamic range
are Monster Cable qualities that have satis-
fied the most demanding audiophiles. Also, our
rugged Duraflex jacket keeps Monster Cable
looking great even after years of use.

Superflex"
The balance between budget and performance.

Superflex puts Monster performance into
a lower priced package, and lets your ears hear
the difference in sound while your wallet
benefits from the difference in price. Using the
same high purity copper, fine stranding and
special winding configurations found in all
Monster cables, Superflex simply uses fewer

strands per conductor and performs at a level
that can't be matched by ordinary "zip cord".
Because it's flat, Superflex is simple to install
under carpets, and its large center "web"
allows for easy tacking along walls and base-
boards. And of course, true to its name,
it's superflexible.

Powerline 2' and Powerline 3x
An advanced new wire technology.

Considered by audiophiles and critics as the
finest speaker cable ever built, Powerline 2
utilizes our latest cable design to control the
audio signals electromagnetic field. Powerline 2
"time aligns" music signals and lets them
travel coherently to your speakers. All musical
sounds reach your ears at the same time and
are reproduced with accuracy and uncanny
three dimensionality. Powerline 3 provides
nearly the same performance as Powerline 2.
but in a smaller size package for a lower price.
Both cables produce a quality of music that is
unobtainable through any other technology.

Monster Cable` Products, Inc.
101 Townsend, San Francisco, CA 94107
Tel: 415 777-1355 Telex: 470584 MCSY1.11

1110115117.C.N111
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FOR SALE

ACOUSTIC CONTROL FOR BETTER HOME SOUND
Now you can get the same acoustic material working for
your home sound system that's used in recording studios
and broadcast booths all over the world. SONEX-a pat-
ented, professional acoustic foam-will tune your room so
you get the best possible sound. Send $2 for a sample of
SONEX and a full color brochure: Illbruck. 3800 Washing-
ton Ave. N.. Dept. A2. Minneapolis, MN 55412.

ALABAMA-WEST GEORGIA
Audioquest. Dynavector. Futterman, Grado, KEF. Klipsch.
McLaren. MOSCODE, NAD, Oracle. Premier, Quad.
Rauna, Signet, Thorens. VPI, and more. ACCURATE AU-
DIO 110 E. Samford Ave. Auburn. Ala 36830. 10-6 CST.
(205) 826-1960.

ALCHEMIST & TALISMAN MOVING COIL CAR-
TRIDGES. MOST MODELS IN STOCK. CALL TOLL -FREE
1-800-222-3465 FOR ORDERING & PRICES. WE CAN'T
BE BEAT! HCM AUDIO. (916) 345-1341. VISA MC AMEX.

ALTEC, JBL, ELECTRO-VOICE speaker components and
systems, JBL studio monitors. Altec 19's, 604-8K's. Reel
recorders: Revox. Tandberg. UHER. Olari Tascam. Low
prices. free flyer. Rick Marder, AHCo. (201) 561-8123.

APPALLING? ISN'T IT?
How many esoteric audio products look and feel as if

they were made by orangutans with screwdrivers. If you
are fed up with sacrificing reliability, aesthetics and quality
of construction to obtain purer sound. don't despair!

There are many high -end audio components built by
small yet solid professional companies which not only ex-
press the utmost in musicality but also reflect the high level
of design integrity, craftsmanship and quality control. At
Sound By Singer we select and blend only such compo-
nents into systems designed to extract the most music from
your audio dollars.

ACOUSTAT  ADCOM  AKROYD  APOGEE  AUDIO -
QUEST  AUDIO NOTE  AUDIO RESEARCH  AUDIO
VOIS  MK  BERNING  BEVERIDGE  COUNTER-
POINT  CWD  DYNAVECTOR  FUSELIER  GRACE 
GRADO  HI -PHONIC  KISEIKI  KLOSS  KOETSU 
KRELL  KYOCERA  LINN  LIVEWIRE
MONSTER CABLE  NITTY GRITTY  NYAL (MOS-
CODE)  PRECISION FIDELITY  PROAC  PROTON 
RANDALL RESEARCH  RAUNA  REGA  REVOX 
ROBERTSON  SME V  SNELL ACOUSTICS  STAX 
SYMDEX  SYRINX  TALISMAN  VANDERSTEEN

SOUND BY SINGER
165 E 33RD STREET
New York, NY 10016

(212) 683-0925
WE SHIP ANYWHERE

ARGENT, ARISTON, B&K, BEL, CLEARAUDIO, Dayton
Wright. Morrison. Souther. Straight Wire and VPI. Hear
these and other fine components at Audio Abode, Dallas,
Texas. where music and technology live in harmony. In
home auditions available. (214) 369.2092

Kow in reertwich:
Visit our Demonstration I. d' 
Studio, fully equipped IW End,
with the latest in High End Audio.high-technology,

Hi-Fi audio equipment from such dedicated
manufacturers as

Apogee  Canton  Garver  Galt.  Jordan Aroptilic opt,
rael,  Kyocera  Mir tosell,  Mirage  MIt  J A Mitchel,

Cable  Pene.lx  Pioneer Video  Princeton Acoustii ,
P101011 Video  frK.olver  Sfax  Straight Wire

'3,1111,  Toad  VP:  Well tempered Aim  Zeta

a relaxed place. Where you can hear what can be
done with today's newest equipment. Where you can
compare...unimpaired. Where you can discuss your
needs with the experienced, knowledgeable Aud-Vid
people who can turn personal preferences into reality.

Phone...or just stop in...Mondays through Saturdays.

711 JUN
16,79 EG ePeuntwnaicmh, Acsi. (0116t8e30U S 1)

\ (203)869-0666
YOUR COMPLETE AUDIO ENTERTAINMENT CENTER

SWETT founDCORPORATIOn

SW100 Amplified Subwoofers
Below 20 HZ - Below $700.

P.O. BOX 565

RESEDA. CA 91335

181813451608 bsc
TIII

FOR SALE

ARISTON RD40 TURNTABLE WITH Oracle -type suspen-
sion Includes pro'essionally aligned and calibrated SME-8I
titanium nitride tonearm and Grace F9E cartridge. $300
717-755-1567

ARISTON TURN -TABLE BLOW-OUT SALE! SAVE 50%
TO 60% ON THESE TOP-QUALITY BELT -DRIVE TURN-
TABLES. STARTING INVENTORY OF 250 UNITS WILL
BE SOLD FIRST -COME. FIRST -SERVED." COMPARA-
BLE QUALITY TO THORENS. AR. 8 REGA. PRICES
START AT UNDER $1001 CALL TOLL -FREE 1-800-222-
3465 FOR ORDERING .5 PRICES. CALL (916) 345-1341
FOR ALL OTHER INFORMATION! HCM AUDIO. VISA
MCAMEX. DEALERS WELCOME.

AR, PROAC, SOTA. PERREAUX, CJ, BEYER. STAX.
CARVER. CONCORD. DENON. ENERGY. HK. KEF. NAD.
NAKAMICHI HOME 8. AUTO, NITTY GRITTY. NILES.
ORTOFON. PARSEC. POLK. PROTON. SOUND -
CRAFTSMEN. SUMIKO, GRACE. THORENS. VPI. CWD.
AND MORE. PROFESSIONAL CONSULTATION AND IN-
STALLATION. THE LISTENING ROOM. 1305 COURT ST,
SAGINAW, MICHIGAN 48602. (517) 792-38'6.

Now - an Advanced
CD PLAYER

II _
With Remote Power Supply

Kinergetics KCD-1 CD Player

removes the "hard" sound
associated with conventional
compact disc players.

Audition this technological breakthrough
at your Kinergetics Dealer.

KINERGETICS
INCORPORATED

6029 Reseda Blvd  Tarzana. CA 91356  031815452851

" I am thoroutly 11

f

impressed
the synthesis LM20
moritor. At only $600
a pair, they literally fill
a room with music. A
remarkable speaker."
Bobby bylor
President
Excalbur Audio

-thesis
2817M Don' ,Nenue  Fallfax. VI-Onla 22031

703-698-7905
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The Speaker Specialists

Where to buy Polk Speakers?

AUTHORIZED DEALER LIST
ALABAMA Auburn
tnnineam tHornewoodi '

Mobile  Montgomery
 Tuscaloosa

ALASKA anchorage  Fairbanks

ARIZONA Flegstall  Mesa
 bacon

ARKANSAS little Rock
Searcy
CALIFORNIA Arcata
Bakersfield . Berteiey

'  Campbell
Chico -Claws a

Fresno . Los
Angeles Mill Valley a

 Orange
Penngrove  Sacramento

 San Diego
 San Francisco

 San Gabriel Santa
Barbara . Santa Croy

 Santa Maria
 Santa Monica

Thousand Oaks Ventura

Walnut Creek . .

Woodland Nills
CANADA

COLORADO Arvada Aurora
Boulder
 Colorado Springs

 Denver - Littleton
 Pueblo

CONNECTICUT Aron
Brootlield Fairfield

.  Greenwich

MISSISSIPPI Gulfport  Jade.
Pascagoula

MISSOURI Cape Girardeau
Columbia '.'  Lebanon

. SI Louis
MONTANA Bozeman . 'Great
falls
NEBRASKA Lincoln a  Omaha

NEVADA Las Vegas  Reno

NEW HAMPSHIRE Concord
Laconia '

New London L.

Salem
NEW JERSEY East Brunswick

'Franklin Lakes
. Maple Shade

Montclair  Raritan
.  Ridgewood

Shrewsbury Terns
Rivet Weal (Atrium!!

NEW MEXICO Albuouerque
Carlsbad

NEW YORK Albany  Bal..
 Ouffaio

Corning Elmira
 Fredonia

Glens fail  Huntingron
 Ithaca

 Jamestown .

Manhasset -

Newburgh New York
City

 Rochester  Scarsdale
. Syracuse

Vestal  Wappingers Falls

NORTH CAROLINA Asheville
Chapel Hill

Charlotte  Greensboro
Jacksonville

 New Haven '  Newington  Pineville . bu
 New London . Raleigh . .1.

Wilmington
DISTRICT OF COLUMBIA .... Winston Salem
FLORIDA Altamonte Springs NORTH DAKOTA Bismarck

 Boca Raton ,  Lim Minot ... ..
water ' Daytona Beach OHIO Cleveland ' Cincinnati

.. Ft Lauderdale .  Columbus  Daytalt
Ft Myers . Ft Pierce  Fairlawn

 Ft Walton Beach
F Jacksonville . . TrIdlaly

Limasield

Heights .
Lakeworth  Merritt Island Toledo ' ..  Westlake

. Miami OKLAHOMA Lawton Tulsa in
. Naples

Pensacola
 Tallahassee

Tampa . ' W Palm Beach

GEORGIA Atlanta  Augusta
. Duluth  Morrow

 Savannah a
Smyrna Tucker

HAWAII Honolulu
IDAHO Boise  Pocatello

Sandpoint
Nein Falls
ILLINOIS Aurora  Bloom
modal.  Bullalo
Grove . Champaign

 DeKalb '  Hoffman
Estates .  Highland Park

Lansing
MI Prospect

Normal  Northbrook
.Peons

Riverdale  Rockford
.  Shaumberg

 Springfield

OREGON B ton
Eugene  Klamath
Falls  Pendleton

'Portland
PENNSYLVANIA Allentown

 Altoona  Blakely
 Bryn Mew,

 C a rnf End:
raz

Indiana  Jenkintown

 Lancaster  Montgomerye Ile  Natrona Heights
 Philadelphia .

Pittsburgh
01111[I1011111 V. Reading

 Selinsgrove
Williamsport  Windber

RHODE ISLAND N Providence

SOUTH CAROLINA Charleston
, Columbia
Greenwood  Spartansburg

SOUTH DAKOTA Rapid City
 Sioux falls

Vernon Hills Villa TENNESSEE Chattanooga
Park Waukegan Cookeville .

Johnson City-
INDIANA Bloomington Kingsport
Bluffton . Greenwood Knosville cMinnville

 Indianapolis L. .  Memphis
Lafayette . Marion Nashville

Muncie .  South Bend TEKAS Austin  Beaumont
Terre Haute  College Station

Dallas 'El Paso
IOWA Des Moines f airfreld . Galveston '  Garter.

 Sioux City
Longview .Lubbock

KANSAS Emporia ..  Junction ' Odessa
City  Overland Part can Angelo

. Wichita ,. . . Temple  Tesartana
Topeka '. . ' Waco '  Wichita Falls
KENTUCKY LANINgleir Slew Y.
Louisville H.r.. Ownsion, ... UTAH Logan store only

Sall lake City " Vernal
LOUISIANA Baton Rouge
Gretna . .  Latayette

 Metairie 'New
Orleans .  Opelousas Sourrl

Shreveport v.hr 
West Monroe
MAINE Bangor Caw*.

VERMONT Burlington
VIRGINIA Bristol
CNanoeesville t.' Falls
alersh Franklin

a  Leesburg
Richmond

' Virginia Beach
MARYLAND Annapolis , . cc, So,t, 
Baltimore ..  Frederldr: WASHINGTON Bellevue ', .. ..

.  Bellingham .  Lynnwood

.. rr '  Oak Harbor .

. Richland
Waltham I Basler.) NalitlaIT Cirri Seattle .

..  Worcester LOOM .  Spokane
MICHIGAN Ann Arbor Str...10. ',bid %Imola '.
Birmingham t '  Dearborn WEST VIRGINIA Barboursville

!Itokripltok.n .

Huntington, - East Lansing elFarmington Hills ' . ' Grand
Rapids Iron Mountain

' - Lansing WISCONSIN Appleton a
Portage ' Royal Oak Green Bay a  Lacrosse

Sakinaw - ' Madison
,  Traverse City Marinette  Milwaukee

 Rhinelander '

MINNESOTA Brooklyn Center Wausau ...

Burnsville - .  Duluth '.' WYOMING Cheyenne .

 Edina  Remota Riverton
a ' Minneapolis - .

Miamtpaba ' . .  Rochester
,tr.,* .  Roseville I.., 1, ,,

MASSACHUSETTS Gloucester act

FOR SALE

AUDIBLE ILLUSIONS & ADCOM-555 cc HIGH END AU-
DIO WEST. California SUPERPHON. MOSCODE. B&K.
PS. MUSIC REFERENCE. VIP, SYSTEMDECK. MMT.
GRADO. WTA. TALISMAN. MONSTER. AUDIOQUEST.
RANDALL. STRAIGHTWIRE. RAUNA. SPICA. SPEC-
TRUM SOUND LAB (7141 861.5413

AUDIO ADVANCEMENTS ANNOUNCES: The new
GARROTT P-77 cartridge is finally available. It is gen-
uinely musical smooth, detailed. and an excellent
tracker. utilizing the very high quality new GARROTT
MICRO -TRACER diamond. The combination of cap-
turing the spirit of the music and its affordability 1$275)
makes it the most unique and outstanding product to
be found anywhere. P 0 Box 15, Verona. NJ 07044
201-857-1422 Dealer inquiries welcome.

AUDIO ADVISOR INC. Get LOW PRICES on ALL types of
audio equipment including high -end and even esoteric
products not normally discounted, Now we can save you
money on the equipment you REALLY WANT. Extensive
selection no need to settle for second choice Thousands
of satisfied customers nationwide. Call us for price quotes
or friendly. expert advice. Catalog $1 616-451-3868 VISA
MC AMEX THE AUDIO ADVISOR. INC.. 225 OAKES SW.
GRAND RAPIDS. MI 49503

AUDIO RESOURCE INTRODUCES THE TURNIP -TUBE.
Hand selected pairs quartets. front end or preamp sets cf
US. European. Eastern Eurpoean audio tubes Matched
according to bias. output. clipping point. computer -aided
TUBE CURVE TRACER utilized to match linearity of fre-
quency responses. The finest matching available. guaran-
teed Catalog AUDIO RESOURCE. #1 Metairie Court.
Metairie. LA 70001 504-833-6942

AUDIO RESOURCE is an AUTHORIZED MCINTOSH
DEALER. We sell and service ALL McINTOSH according
to LABORATORY STANDARDS We allow generous
trades and pay retail prices on OLD TUBE GEAR especial-
ly McIntosh. Marantz. Dyna. We offer affordable. well -
researched modifications on TUBE MCINTOSH which yield
sonic superiority and a five year warranty. Other mods
available Catalog AUDIO RESOURCE #1 Metairie Ct
LA 70001 504-833-6942

DEFINITIVE HIFI
920 SHERMAN AVE

THORN WOOD N.Y.10594

AVAILABLE FOR AUDITION,
 Audible Illusions
 Classe IDR-3)
 Convergent Audio Tech. (SL -1 preamp)
 Descrete Tech
 Roy Grant 160 watt mono blocks

& 200 watt mono blocks)
 GSI (SIP preamp & A-1 250 watt power amp)
 Jordan
 Lazarus
 Magnumeios Dynalab

 M I T (MH-750. MH-650 and Ml -330)
 Oracle
 Princeton Acoustics (ARIA I series,

Reference Speakers)
 Quicksilver (mono blocks & step-up Transformer)
 Radford (STA-257 Signature)
 Shinon
 Straight Wire (music Ribbon. Teflon -12

& LSI interconnect)
 Sumlko
 Syrinx
 Van Den Hul (MC -10)
 VPI (HW-19. MKII Turntable. & accessories)

PLEASE TELEPHONE
FOR APPOINTMENT

Day (203) 869-0745. Eve 1914) 747-3375
Available for Sunday Appointments

AUDIOPHILES-WE HAVE PS AUDIO. B&K. Vander-
steen. CJ Walker. Spectrum. Premier. MAS and more. We
also have a large selection of pre -owned equipment.
Call write for our newsletter. OLC Audio. 1006 Berkshire.
Dayton. OH 45419. (513) 429-4434. (513) 293-7287

BEST QUALITY, BEST PRICES. KEF. Tandberg. NAD.
Rogers. Robertson. Snell. Mission. B&W. P S Audio.
Grado. Kyocera. Thorens. Adcom, Harman Kardon. Onkyo
and more. The Sound Shoppe. 1206) 938-2302 325-3931.
between 6-10 PM PST. VISA MC.

FOR SALE

AUDIO CONNECTION
in Northern New Jersey

TURNTABLES: Goldmund. Heybrook. Merrill.
VPI, Well Tempered

TONEARMS: ET. Grado. Lurne, Well Tempered
CARTRIDGES: AudioQuest. Decca. Garrott

P-77. Grado. Promethean
ELECTRONICS: (TUBE) Audible Illusions, Melos.

Mf-A Systems. Music Reference. Quicksilver
(SOLID STATE) Belles. Electrocomp.. FMA.
Jordan. Leach. Magnum. British Fidelity

CD PLAYERS: Melos Audio. Harman Kardon
SPEAKERS: Kindel. Princeton Acoustics. Rauna,

Spendor. Vandersteen. Merlin
ACCESSORIES: AudioQuest. Chicago Sp.

Stands, Goldmund. Last. LiveWire. Kimber,
Kinergetics. MIT. Nitty Gritty. Peterson. Sims
Vibration Dynamics. Sonex. Tiptoes. Torumat.
Tweek, vdHul. VPI

1-201-239-1799
615 Bloomfield Ave.. Verona NJ 07044

AUDIO CONNECTION also has for sale occasional
close-outs. some used equipment and display pieces.
Single speaker demonstration. record cleaning. audio-
phile discs HOURS: Mon. Tues. Fri 12 to 7. Thurs 12
to 9. Sat 11 to 6 Closed: Sun. Weds PLEASE, CALL
FOR AN APPOINTMENT.

AUDIO NEXUS ADORES THE BEL 1001 CLASS -A AM-
PLIFIER And we re pretty finicky NJ (2011 464-8238
(2011 730-2409

AUDIOPHILE T-SHIRTS. Quality shirts in light blue with
slogan Hearing Is Believing written in dark blue below
silk-screen of a vacuum tube Specify size S. M. L. XL
Send check or M.0 for 59.50 to G Boylan. 256 Woodbury
Road, Hicksville, NY 11801

BEAT THE PRICE FIXERS WITH low discount prices and
full U S.A manufacturers warranties on: Nakamichi. Re -
vox. Carver. Bang & Olufsen. ADS, Kyocera. HK. Crown.
Hailer. B&W. NAD. Tandberg. Polk. Island Audio, Inc
1122 Riverside Drive. Holly Hill. FL 32017 (9041 253-3456

BERNING TFIOHA $899, EA2100 $1699, BRB10
$149. SAEC 407. NEW $299. MR71 $299. MPI4 $950.
C27 $549, ROBERTSON 4010 $399. MARANTZ 15
$99. 7T $175. DYNAVECTOR 23R $99. 100R $69.
20B2 $119. SPECTRUM 3A $489. MAC 3500 5999.
AR MMT $299. CLEMENTS $799 (713) 728-4343

B&W BUMPS & BRUISES SALE! WE HAVE HUNDREDS
OF B&W LOUDSPEAKERS WITH SCRATCHES. DENTS.
DINGS AND OTHER COSMETIC BLEMISHES AT SAV-
INGS UP TO 50%1 ALL SPEAKERS HAVE BEEN PER-
FORMANCE TESTED BY B&W AND CARRY THEIR 5 -
YEAR U S A WARRANTY CALL TOLL -FREE 1-800-222-
3465 FOR PRICES & AVAILABILITY HCM AUDIO 1916)
345-1341 VISA MC AMEX

- A SINGER'S DREAM!
oreso

REMOVES VOCALS FROM RECORDS!
Now You can sing with the world's best bands!

The Thompson Vocal Eliminator can remove
most or virtually all of a lead vocal from a standard
stereo record and leave most of the background
untouched! Record with your voice or perform live
with the backgrounds. Used in Professional Perfor-
mance yet connects easily to a home component
stereo system. Not an equalizer! We can prove it
works over the phone. Write or call for a Free
Brochure and Demo Record.

LT Sound, Dept. AU, P.O. Box 338,
Stone Mountain, GA 30086 (404)493-1258
24 HOUR PHONE DEMO LINE: 140414934879
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FOR SALE CSAAudio knows how to tune y
ATTENTION SOUTHER LINEAR ARM OWNERS

YOUR OLDER SOUTHER ARM MAY BE UPDATED TO
THE CURRENT 1986 TRIOUARTZ CONFIGURATION.
ALL CURRENT OWNERS OF EITHER THE SLA-2, THE
SLA-3, OR THE SLA-3 I (IMPROVED), CAN HAVE THEIR
ARMS UPDATED TO THE SUPER SOUTHER TRI-
QUARTZ', ARRANGE THROUGH YOUR SOUTHER
DEALER TO HAVE YOUR ARM RETURNED TO US FOR
UPDATING. IF YOU DON'T HAVE A SOUTHER DEALER
NEAR YOU, YOU MAY CONTACT SOUTHER ENGI-
NEERING DIRECTLY. SHIPPING INSTRUCTIONS WILL
BE SENT TO YOU BY MAIL. (PLEASE DON'T RETURN
ARM WITHOUT FIRST HAVING REVIEWED THESE IM-
PORTANT INSTRUCTIONS.) THERE IS A THREE DAY
TURNAROUND INVOLVED. WE BELIEVE YOU WILL
SEE AN IMMEDIATE AND MARKED IMPROVEMENT IN
THE SOUND QUALITY THE TO TRIOUARTZ UPDATE
WILL IMPART TO YOUR SYSTEM. A COMPLETE
CHECKOUT OF YOUR ARM AND MANY REPLACE-
MENT PARTS ARE INCLUDED IN THE PROGRAM' THE
COST OF THIS GREAT IMPROVEMENT TO THE AL-
READY LEGENDARY SOUTHER SOUND IS ONLY $200.
FOR $5 ADDITIONAL WE WILL RETURN YOUR ARM TO
YOU, OR TO YOUR DEALER. BY UPS SECOND DAY
AIR. FOR FURTHER INFORMATION PLEASE CONTACT
SOUTHER ENGINEERING CORP. INC.. 429 YORK
STREET. CANTON, MASS. 02021-TELEPHONE: 617-
828-5050. THE SOUTHER PATENTED DESIGN CON-
CEPT IS STILL THE ONLY PASSIVE LINEAR TRACKER
IN THE ENTIRE WORLD-WHICH HAS NO MOTORS.
NO AIRPUMPS, NO AC CORDS. NO AIR TUBES WITH
FILTERS. AND NO SERVOS WITH ELECTRONICS TO
CAUSE PROBLEMS'

-IMPORTANT NOTE: SOUTHER IS THE SOLE U.S.
IMPORTER OF THE FAMOUS WEST GERMAN CLEAR -
AUDIO CARTRIDGES: THE VERITAS, AT $800-OR THE
-NEARLY IDENTICAL-GAMMA AT $450. SEE ANY RE-
CENT ISSUE OF THE STEREOPHILE- FOR FULL RE-
VIEWS ON THIS NEW IMPORT, WHICH COMES WITH A
GUARANTEED 1500 HOURS OF STYLUS LIFE. AND A
GUARANTEED 3000 HOURS IF USED IN ANY SOUTH-
ER LINEAR TRACKER.

BEST TRADES OFFERED. Acoustat. Adcom, Allison. Al-
pha. Alphason. Apt, AR. Audioquest. B&K. BEL. Berning.
British Fidelity. Celestion. Classe, Creek. Distech, Duntech.
Dual, Fried. Futterman. Goetz. Grace, Grado, GSI. Gyro-
dec. Haller, Heybrook. JSE. Kiseki, Koetsu. Lazarus. Log-
ic. M&K, McLaren. MCM. Melos, Micro Sefikfi. Mordaunt-
Short. Meridian. Merlin. Monster Cable. Nutty Gritty. PS
Audio, OHM. Quicksilver, Premier. Rauna, Revox. Robert-
son. Rogers. Rotel, SAEC. SME. Snell, SOTA, Spendor
Spica. STAX. Straightwire. Superphon. Souther. Symdex.
Talisman. Tannoy. VPI. VSP. Rowland Research. and
more. Free newsletter. AUDIO DOCTOR. 1518 W. Com-
mercial, Box 380. Buffalo. MO 65622. (417) 345-7245
Hours 9-6 M-Th., 9-4 Fri -Sat.

The rest Irk e
es Si mid e

f.4I
At SOUND STAGE you can talk to a

knowledgeable salesperson who will advise
you on the best audio or video equipment
that meets your needs and budget From
our large selection you con compare
performance specifications and prices

ALL SOUND STAGE equipment includes
30 -day best price protection
free 3 -year warranty with parts & labor
free delivery
PLEASE, NO MAIL ORDER

NEC ALPINE ENERGY TALISMAN THE UNGO 80x
ADS SIGNET LUXMAN AUDIOPRO AUDIOCONMCX
DCM MEIER ALLISON CJ WALKER BEYER DYNAMIC

STAX GRACE PROTON KITTY GRIM OBX SOUNDFIELD

KLOSS POSIES DUNTEChl JENSEN VIDEO BANG a OtUFSEN
AMBER DENON CLIFFORD 30 ACOUSTICS SUR',AND SOUND

Call for store hours
(718) 961-9888
173 Broodwov

NYC. Nv 10007
(NW corner or

B'way & Cortland?
Enter on Cortland,

One eight up )
OR

181 tO 040,0Ce Harding Emus,
Fresh Meadow NY 11365 et 2511F

SOUND
STAGE

 Acoustat  Acoustic Electronics  Acoustic Research  Audio Research 
 Boston Acoustics  Counterpoint  Dahlquist  DCM  Denon  Dayton -
Wright  Duntech  ESB  Electron Kinetics  Hailer  Jensen Video 

Koetsu  Klyne   Kyocera  Linn Sondek  Mission Monster  Pioneer Video 
,"" Proac  PS Audio  Shinon  Sota  Tandberg  Thiel 

193 Bellevue Ave, Upper Montclair. NJ 201/744-06001

a

FOR SALE

BELLES 1 2 PRICE SALE

PRE AMPS with gain for MC

POWER AMPS drive any load

THE AUDIO OUTLET
914-666-0550 or 0551

CALL NOW

under S249

under $249

B&W LOUDSPEAKERS -THE FINEST IN THE WORLD'
MOST MODELS IN STOCK. WE SELL ONLY U.S.A.
MODELS WITH U.S A. WARRANTIES. CALL TOLL -FREE
1-800-222.3465 FOR AVAILABILITY AND SHIPPING IN-
FORMATION. HCM AUDIO: (916) 345.1341 VISA MC
AMEX.

DEEJAY'BAND 400 WATT SPEAKERS Canon Vega
V35's, and D32's Paid $3600-for sale $1500 for the four.
800 watt amp for sale. Phone: 502-782-1172.

CALL TOLL FREE! 1-800-826-0520 FOP: Haller, Denon.
Dahlquist. Tandberg, dbx, 3D. Proton. Nifty -Gritty, 13&W,
VSP, Thorens. Gace, CWD. Monster. kt&K, Grado. Belles.
Oracle. Talismar, Duntech. STAX. Asiatic. DCM. Pro -Ac.
Tip -Toes, Audioquest, Dynavector, Fried. Moscode. Snell.
Sound Seller, 1706 Main, Marinette. WI 54143 (715) 735-
9002

CARVER 4000 PREAMP $300, Grace F9E Ruby $100.
Carver M1 5t amp $500. GAS Sleeping Beauty MC $50.
35 wpc car amp equalizer $40, SAE 5000 $60. AR Remote
Control (New) $125, Classic Yamaha COX 1 $250 915-
648-2687, eves. 8 weekends. Central.

DALLAS AND HOUSTON -AUDIO CONCEPTS, has:
Linn. Nairn. Acoustat. Apt. Adcom, Boston. Creek.
Fried. Lazarus. Mark Levinson. Meridian, Moscode,
Nakamichi. Rega. Revolver. Spectral, Stax. and more.
Dallas-(214) 243-0644. Houston-(713) 527-0774.

GOODBYE TO
THE BOX
ARC CS2 -a
new concept in
loudspeaker
design.

The cylindrical
structure
eliminates many
sound problems
associated
with box
designs,
resulting in
tight powerful
bass.

For inforrnaticn or
dealer inquiries

2888 BluffBluff St., No 438 Boulder, CO 80301(303)449-8896

FOR SALE

DANGEROUS ITEMS: 1) 190 pages copied from our files
at the best technical literature on the good old audio trans-
formers. $36 ppd. 2) Monster power supply upgrade caps.
1800uf 475v. GE MALLORY. used. nice condition.
$9.50 ea ppd. 3) DENON audio test CD-turns your CD
player into a powerful test instrument for your whole sys-
tem, like never before with the precision of digital. $24 ppd.
MC VISA. AUDIOMART. PO Box 223. Crewe. VA 23930
Phone Orders: (804) 645-8816.

DIGITAL AUDIO PROCESSORS JVC VP101 Mic Line
mixing, external sync. $950. free shipping. PRODIGITAL.
3400 Pendleton Dr.. Wheaton. Md. 20902 202-635-5588
Full Audic Services --digital Editing.

ELECTRONIC CROSSOVERS: 6, 12, 18 DB OCTAVE.
Kits from $120 Transient -Perfect Crossover. $175. Sub-
sonic, Bandpass Filters from $25. Free flyer w reviews.
ACE AUDIO CO., 532 -5th Street. East Northport, NY
11731-2399. (516) 757-8990.

ELECTRON TUBE SALES 60J8 6AN8A 6CA7 6L6GC
6550A EL34 KT77 KT88 EF86 Same day shipping from
stock Industrial Tube Distributors since 1947. 4000 Types
in stock. A R S Electronics. 7110 DeCelis Place. Van Nuys.
Ca. 91406,1-800.422-4250.

QED HiFi
The Audible Difference

A240CD/SA
Integrated Amplifier

The A240CD/SA 40 Watt per
channel integrated amplifier.
A truly unique amplifier that
can be optimised for C.D. or

analogue sources.

\OT\ IT 'SOFFICIAL'
The be t Budget Amplifier
available

66 it's the DED AMOCO that gets
et, final vote though II .s rnOre
ambitious design then the rest.
and in upgraded tom it definers

the promises in convincing
.man fir

WHAT HIFI Apra 86

MADE IN ENGLAND
For full information contact
Exclusive QED Distributor.

May Audio Marketing Ltd.
P.O. BOX 1048,

Champlain, NY 12919.
TEL. (514) 651-5707
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Clearance Sale-
Dealer Cost!

Mark Levinson
ML-I0a
ML -9
ML -7
ML -2
ML -I2
ML -1112)

Goldmund
Studio
T3b
Studietto

Nakamichi
Dragon
LX -5

Duntech
All Models

Entec
SW -I (pair)

Quad 44 & 34

Spectral DMA -100

`laity others. See our other ad for
complete product listing.

audition
2829 18th Street South

Birmingham, Alabama 35209
(205) 870-3554

Mon:Sat., 9:30-6

FOR SALE

DRAMATICALLY IMPROVE YOUR "NEW" AR
TURNTABLE. We guarantee the following products to
improve your AR's transparency. detail and smooth-
ness or we will refund the purchase price

11 AuchoQuest Sorbothene Mai . $35
2). Predrilled Aluminum Armboards

MMT, Linn, or AR arms $30
3) Hum -shielding for AR Platters,

Platter shield $39
The Audio Advisor, Inc. 225 Oakes SW. Grand Rap-
ids, MI 49503 (616) 451-3868 Shipping $3 item

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN. REVOX, HAFLER. ADCOM. MISSION. MERID-
IAN, N.AD HARMAN KARDON. KYOCERA, YAMAHA,
LUXMAN. DENON. KLIPSCH, B 8 W. POLK. KEF,
E -V. J.B.L.. INFINITY. D.B.X.. AKG. AND OTHER QUALI-
TY COMPONENTS. BEST PRICES - PROFESSIONAL
CONSULTATION. ALL PRODUCTS COVERED BY MAN-
UFACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES. INC., JACKSONVILLE. FLORIDA 32241. EAST:
(904) 262-4000 WEST (818) 243-1168.

ELECTRACRAFT: AUTHORIZED DEALER FOR Bang &
Olufsen. Dahlquist. DCM, Denon, Entec. Grado. Hatter,
KEF, Klipsch. MK. Monster Cable. P S Audio, Revox.
Signet. Sofa, Tandberg. and many more high -end audio
products, including mobile sound. M C. Visa, Amex. ELEC-
TRACRAFT, 400 Cedar Street. Sandpoint, Idaho 83864.
208-263.9516

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices, Free shipping. Also
Sota. Haller, SAE. Audire, Thorens, Adcom. Klipsch. CD
players. READ BROTHERS STEREO, 593 King Street.
Charleston. South Carolina 29403 (803) 723-7276.

They're
Here

E-(.11-tvi I
SERIES V
By SUMIKO,INC
P.O. Box 5046
Berkeley, CA 94705
415-843-4500

FOR SALE

DEMONSTRATORS WITH WARRANTY-Acoustat TNP
$485: Acoustat TN -120 $520: Acoustat TN -200 $835: Arts -
ton RD -40 $210: Berning TF-1OHA $1465, Berning EA -
2100 $1885; Classe Audio DR -2 $1200: Counterpoint SA -2
$565: Counterpoint SA -3,1 $695: Counterpoint SA -6 $275:
Counterpoint SA -7 $415: Counterpoint SA -8 $1415. Coun-
terpoint SA -12 $695. Electrocompaniet Preampliwire la
$1160. Electrocompaniet Ampliwire Ila $1045: Electrocom-
paniet Limited Edition $1255; Esoteric Audio 509 pr $1220:
Mark Levinson ML -1 A-3 $750: NEC CD -803E $500: Preci-
sion Fidelity M7a $590, VPI HW-19 MKII $650.
NEW WITH WARRANTY-Accuphase AC -2 $255. Adcom
GFP-1A $245: Audio Interlace CST -80 $175: Dynavector
DV23RMR $160: Dynavector DV -501 $325, Grace F-9ER
$155, Kiseki Blue $315: Koetsu EMC -1B W SA -1100B11
$820: Ortofon MC -200 $170: Profile II $110. Stax
CPY ECP-1 $375. Supex SDX-2000 $250: Van Den Hull III
$220.
GREENFIELD EQUIPMENT, 7805 Greenfield Street. River
Forest, IL 60305 312771-4660.MC VISA. Auditions by
appointment- stripping & export facilities.

END YOUR HUM PROBLEMS WITH THE AR-XE.
The Merrill motor rebuild and hum shield combination
will end the hum problems. Reduces the hum by a
factor of 10DB. Also improves the motor s mechanical
quietness and removes the existing end play in the
motor UNDERGROUND SOUND, 2125 CENTRAL
AVE. MEMPHIS, TN 38104 (901) 272-1275.

FREE UPS SHIPPING!
Carver. Nakamichi, conrad Johnson, Apogee. Super-
phon, Fanfare, harman kardon. AR Sapphire turntable.
Clements. Haller, VSP, VPI, NEC video. Trade-ins
welcome, Demo special--VSP Gold Addition Amp
$899. Hatter DH -220A $379. DH -160A $259. DH -110A
$335. NEW Hatter kit specials-one each to sell-
DH160K $189, DH1OOK $135 THRESHOLD AUDIO.
409 South 22nd St. Newark -Heath. Ohio 43056 614-
522-3520

HAFLER IN THE SOUTH!
In stock. the superb Hatter pre -amps. amplifiers. tuner and
equalizer. Immediate FREE shipping. Also Acoustat. Ad-
com. Audire. CWD. Fried, Klipsch. Mirage, Monster Cable.
PS. Sony. Superphon. Talisman. Thorens. CD players
READ BROTHERS STEREO. 593 King Street, Charleston.
South Carolina 29403. (803) 723-7276,

in New  MI

Known by the company we keep.
MAJOR AUDIO
Acoustat
ADS
Alpha
Audio

Interface
Audio Pro
Audioquest
Boston

Acoustics
Bryston
Carver
CWD
DCM
Denon
Dynavector
Eagle
Eminent

Technology

Grado Stax
Signature SumikL,

Livewire Talismat
Magnepan Tandberg
Martin Logan Thiel
Meitner Threshold
Meridian Vanderstee:
Mission Velodyne
Mod Squad VPI
MIT Yamaha
NAD Yamaha
Nakamichi Audiophi:,
Nelson Reed
Oracle VIDEO
Robertson NAD
Signet NEC
Snell Pionci
SOTA Proton
Spica Sony

Modern Demo Facility. Specialty Records.
Accessories and CDs. In-store Service.

Custom Cabinetry, No Mail Orders

E E E

105 Whitney Ave.. New Haven. CT (203)777- 175

Mon .Tue ,Wed .10-6.Thurs .10-8.Sat .10-5
MC 'VISA/ AMEX /TAKE 5 Charge

AUDIO JULY 1986



FOR SALE

EXCEPTIONAL AUDIO REPORDUCTION SYSTEMS AD-
COM, AR, ARCAM, AUDIOOUEST. AUDIOSOURCE, AU -
DIRE, BRITISH (MUSICAL) FIDELITY. CHICAGO.
CREEK. DUAL. GRACE. GRADO & SIGNATURE.
GOLDRING. FRIED. HEYBROOK. KENWOOD BASIC,
KYOCERA. LINN. LOGIC. MAS. MORDAUNT-SHORT.
NITTY GRITTY. PREMIER. PROMETHEAN. QED, RATA.
REGA. ROTEL, ROYD. SHINON, SPECTRUM, SUPER-
PHON, SUPEX, TALISMAN. TARGET along with LAST,
LIVEWIRE and others. EARS. P.O.BOX 658-U, W CO-
VINA, CA 91790 818 961-6158 EVENINGS, WEEKENDS
MC VISA. MANY MONTHLY SPECIALS, PREPAID SHIP-
PING -SEND STAMP,

GENE RUBIN AUDIO-LOS ANGELES: Linn, Nairn.
Rega. Thorens, Haller, Creek. Rotel. Energy. Conrad -
Johnson. British -Fidelity. Spendor. Superphon. Mordaunt-
Short & more. (818) 571-1299. (213) 283-0001

GOLDEN AGE OF TELEVISION ON VIDEO. Hundreds of
programs with original commercials not available on com-
mercial television Plus rare sports and variety We have
what others don t Catalog $5 (refundable) S and L. 10044
Adams, Suite 110. Huntington Beach, CA 92646

HAFLER-HIGH QUALITY, LOW COST
We stock all of the following components DH -100K $175.
DH -100A $225. DH -110K $360 DH -110A $440. DH -120K
5260. DH -120A $320. DH -160K $275. DH -160A $375, DH -
220K $400. DH-220KE $410. DH -220A $500. DH-220AE
$510. DH -330K $385. DH -330A $460, DH -500K $675, DH
500KE $695. DH -500A $850. DH-500AE $870 Accesso-
ries too, Three year warranty on assembled units. Visa and
MasterCard. Free delivery to ALL zip codes (PR and
APO FPO too). WORLDWIDE EXPORTING. OXFORD
AUDIO CONSULTANTS. INC., Box 145. Oxford, OH
45056-0145. 513-523-3333. TLX427791

LAST RECORD & CD CARE PRODUCTS! LOWEST DIS-
COUNT PRICES ANYWHERE. ALSO STYLUS CARE.
VIDEO CLEANERS, AND CASSETTE CLEANERS OR-
DER TOLL -FREE 118001222-3465 (except California)
916-345-1341 MC VISA AMEX.

LEVINSON-GOLDMUND
ML6A preamp with L3A and L2 boards plus oak case
$3700 or best offer Four ML2 amplifiers latest model
$7500. Goldmund turntable and arm with cover $2500 All
in mint condition Home 415-283-2815, work 415-866-
1964

::Iiicago.gpeakerStanc
Al,0101.4.i t ow=1X

In order to capture the increased fidelity
afforded by today's digital and high quality
analogue recordings, audiophiles realize that
they must place great attention on proper
speaker mounting. Improperly mounted
speakers fail to project the advantages of new
recording technology as increased dynamics
are lost in carpels, furnishings and other
environmental factors.

For more musical enjoyment from your
audio -video system, elevate your speakers on
Chicago Speaker Stands.

CALL TODAY!!
:112-715-5500

FOR SALE

HAFLER OWNERS REJOICE! MUSICAL CONCEPTS
has improved our classic amplifier modifications, All Hatter
amplifier modifications have undergone significant topo-
logical changes resulting in dramatically s.Jperior sound.
Tubelike, great depth, dramatic focus pure tonality'

are among the descriptions offered by our customers. Still
available M-110SN (Hailer DH -110). highly regarded by
both The Absolute Sound and Audiogram (best solid state
preamp1l. toroid transformers for all Haller amps, dual
mono conversions and too many other services tc mention.
including our pacesetting CD player mods Write for bro-
chure review packet. Musical Concepts. #1 Patterson Pla-
za, Florissant. MO 63031, 314-831-1822. 1-5PM central.

HAFLER PREAMPS, POWER -AMPS, 8 TUNERS. MOST
MODELS IN STOCK. CALL TOLL -FREE 1-800-222-3465
FOR ORDERING & PRICES. WE CANT BE BEAT, HCM
AUDIO. (916) 345-1341 VISA MC AMEX.

HEAR YE! HEAR YE! AUDIOPHILE ACCESSORIES TILL
THEY COME OUT YOUR EARS, Our NEW '00 (81/2 111

page catalog contains the largest selection of esoteric and
exotic goodies available anywhere. From interconnects to
capacitors. magic bricks to damping materials. platter mats
to headshell wires. beer budget to lunatic Iringe. plus tone -
arms. cartridges, audiophile recordings. white papers, how-
to articles and much more. Send $4 to: THE TWEAK
SHOP. 3875 Old Toll Road. Calistoga, CA 94515 (7071
942-5230

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN. REVOX, HAFLER. ADCOM. MISSION. MERID-
IAN. N A D . HARMAN KARDON. KYOCERA, YAMAHA.
LUXMAN. DENON, KLIPSCH. B & W. POLK. KEF. D C M.,
E -V. J B L , INFINITY. D B X AKG, AND OTHER QUALI-
TY COMPONENTS BEST PRICES- PROFESSIONAL
CONSULTATION ALL PRODUCTS COVERED BY MAN-
UFACTURERS U S.A. WARRANTY. AMERISOUND
SALES. INC . JACKSONVILLE. FLORIDA 32241 EAST
(904) 262-4000 WEST (818) 243-1168

Definitive Stereo-
Southern Style!
 Apogee
 Bang & Olufsen
 Cello
 Dintech
 Entec
 Goldmund
 Janis
 KEF
 Krell
 Linn
 McIntosh
 Magneplanar
 Meridian

 N.A.D.
 Nakamichi
 Phase Technology
 Polk Audio
 Quad
 Quicksilver
 Rega
 Rowland
 Signet
 Spectral
 Stax
 Van den Hul
 Yamaha

 Factory Authorized Service
 Consultation, Design and Installation
 Quality Stereo and Video Cabinetry
 Op -Location Master Recording Service

audition
2829 18th Street South

Birmingham, Alabama 35209
1205) 870.3554

Mon. -Sat.. 9:30-6

motif me sewn

A dual -
monaural le.t.
preamplifier
designed and
manufactured by
conrad-johnsoi
design, Inc.

For information.
write:

conrad-johnson
design, Inc.
2800R Don' Ave.
Fairfax, VA
22031

703-698-8587
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FOR SALEBUILDING ON SUCCESS
Developed from the legendary MS20. the

new MORDAUNT-SHORT MS25Ti is an
advanced high efficiency two-way system, with
8" bass unit, Titanium tweeter, and overload
protection.

At $250 the pair, the MORDAUNT-SHORT
MS25Ti is available in Black Ash or Walnut
laminate.

Mordaunt-Short
RCS Audio International, Inc.
1055 Thomas Jefferson St. N.W.
Washington, DC 20007
(202) 342-0400
U.S.distributors for British Fidelity. Mordaunt-Short.
Spendor, and Logic

FOR SALE

INFINITE SLOPE MODEL 2 SPEAKERS; Kinergetics tun-
er. Moscode Minuet in A Pre -amp. Audio Control E08
equalizer. PA: Askanas, (215) 686 -8425 -(Day) or 567-
4626 (Eve)

LINN & NAIM-NEW PRODUCTS
Visit our SINGLE SPEAKER DEMONSTRATION ROOM
and hear these remarkable new Linn products. Index
Speaker $350 pr.. K-9 mm cartridge $175. Preamp. Power.
amp Visa and MasterCard. Free delivery to ALL zip codes.
WORLDWIDE EXPORTING. OXFORD AUDIO CONSUL-
TANTS. INC.. Box 145. Oxford. OH 45056-0145, 513-523-
3333. TLX427791

FOR SALE

LOW DCR AIR CORE INDUCTORS ARE OUR ONLY
PRODUCT' Wide selection of coils wound with twelve and
sixteen gauge wire, Custom orders welcome, Lowest
prices, Rush C.0 0 orders accommodated, Free Informa-
tion, Wilsonics, 2510 47th Street. Suite AA. Boulder. Colo-
rado 80301. (303) 530-1067 evenings

LOWEST POSSIBLE PRICES ANYWHERE! FULL WAR-
RANTY -Most Audio Brands" C.D. Players ---Car Prod-
ucts -Computers (Hardware -Software) -Most Video
Brands" ELECTRIFIED DISCOUNTERS. 996 ORANGE
AVE WEST HAVEN. CT. 06516, MC VISA (203) 937
0106

The New Generation of
Tube/MOSFET Technology

-/;./theamemmiamomiaL....,.../.-/........-e.wre

SA -20
Stereo Hybrid

Amplifier
$1995.00 each

SA -20/20
Mono Hybrid

Amplifier
$3990.00/pair

* 1,000 Joule Power Supply
* Massive 1KVA Custom Transformer

Custom Gold Plated/Teflon Connectors
Vacuum Tube Rectification

* Hand Selected Tubes/MOSFET Output
* 200 W/Channe1/8Q; 1000 W (PeakY24

Bridgeable To Nearly Twice The Power

Audition The SA -20 and SA -20/20 at your

Counterpoint Authorized Dealer.

Counterpoint Electronic Systems, Inc.
P.O. Box 12472 Dept. S, La Jolla, CA. 92037
Telephone (619) 453-9090 Telex 284902 CPT UR

LOW PRICES -HIGH END EQUIPMENT!!!
DENON, VANDERSTEEN, HAFLER, PS AUDIO.
CARVER. NAKAMICHI, MOSCODE. ACOUSTAT. YA-
MAHA. KEF. BELLES, CONRAD-JOHNSON. APOGEE.
ADCOM, B&W. COUNTERPOINT. JSE. NAD, JBL. SOTA.
BAG. BOSTON ACOUSTICS. PROTON, MIRAGE, DCM.
MK and any others you desire AUDIO ELITE. 414.725-
4431. Menasha. Wisconsin.

OUR PRICES CAN'T BE BEAT!!!

MARANTZ 10B $700, #3 crossovers $600pr.. preamps
$500 pr.. #16 $250 Gold Aero premium tubes stocked,
shipped fast, Mogami cable 60 cents loot. This is great
cable. McIntosh MC -75's $775pr., MC -60's $650 pr., MC -
2100 $450. MC -225 $300. MI -75 $500. MR -71 $350. MR -
67 $200. 1700 $300. 1900 $500. MX -110s $300-425. MX -
115 $450. C-24 $99. C-26 $300. Kilowatt isolation trans-
former 140dB noise rejection for AC $700 great for audio.
video. Denon demos. POA-1500 poweramp $400. PRA -
1000 preamp $275. TU-767 tuner $200. DR -M33 cassette
$325 Mercury Living Presence. R.0 A. shaded dogs re-
quest list. R.C.A. ribbon microphones: 77DX $475. BK-11A
$190 Handpicked tubes from 1970 many numbers. S.A.E.
MKV1 tuner w cabinet $325. MK1B preamp w cabinet
$200. MK1VDM poweramp $225. Nakamichi 680ZX $700.
NR -200 $300. Tandberg 6021 X halttrack $225. Boothroyd-
Stuart Meridian system $550 Crown DL phono modules
1 2 price. Sansui 9090DB receiver $300 OHM F driver(s)
$225 Deltalabs DL -5, DL -4, ADM -512 demos 80°0 off.
Onkyo sealed TX -25 $140, TX -35 $185. Marantz 7T
preamp $165. Phase Linear 700B $475. Sony LC90-FeCr
$11. LC60-FeCr $6. LC90-SLH $9. LC60-SLH $4.50 elca-
set tape. Teac AL -700 elcaset machines factory sealed
originally $1,100 now $299, RX-10DBX for elcaset sealed
$225, 234 Syncaset new $600. Technics RS -7500 eicaset
mint $500. Panasonic SH-3433 4 channel scope $300
Mitsubishi demos LT -30 $325. DA -F30 $200. DA -R8 $150.
Lux L-110 integrated $525 EV 7445 quad encoder $475.
Revox A700 $1.200. Many Teac remote controls $50. Pio-
neer RTU44 quad recorder w remote $1,250 Sony TC854-
4S quad w selsync. remote $1.200 DBX 224 $225. 400
$200 Ortoton STM-72 transformer $25. 600 prerecorded

t r $7. 1 2 track $18. Want collections pre-recorded r t r.

McIntosh. Marantz (tube) units. Sony. Teac. Advent Dolby
units. oddball pieces, accessories. Want high quality units
for consignment. Everything money back guaranty Ship-
ping worldwide. Martin Gasman. 779 Worcester Street.
Wellesley, Mass. 02181 phone: 617-CEL-TICS. 617-235-
8427.

MCINTOSH (ALL TYPES), MARANTZ (TUBE) AND OTH-
ER PRECISION AUDIO COMPONENTS, SPEAKERS &
PARTS BOUGHT -SOLD -TRADED -MODIFIED. FREE
CATALOGUE. 8AM-5PM EST MON-FRI. AUDIO CLAS-
SICS, POB 176AFS. WALTON. NY 13856. 607-865-7200
AUDIO ADVERTISER SINCE 1979.

audio.technica
\+\

.$:**

-A

CALL TOLL -FREE FOR
FREE PRICE QUOTES
VISA/MC/C 0 D ORDERS
N.Y State 15161 599 1112

SEND SELF ADDRESSED
STAMPED ENVELOPE FOR
OUR FREE CATALOG

DIAMONDS ARE NOT FOREVER!

1,1

When was the last time you
changed your stylus? If you can't
remember, then it may already
be too late!!

We specialize in phono cart-
ridges. factory original replace-
ment styli, headphones & record
care items only!!

(800) 221-0906 56°
111

LYLE CARTRIDGES
Dept A Boa 158

Valley Stream'', N V 11582

Phones Open Mon Sat. gam 8pm

orrofon mum tiTaNTon
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FOR SALE

MCINTOSH
(ALL TYPES,

MARANTZ (TUBE) AND OTHER PRECISION AUDIO
COMPONENTS. SPEAKERS 8 PARTS. BOUGHT -SOLD -
TRADED -MODIFIED. FREE CATALOGUE 8AM-5PM
EST MON-FRI. AUDIO CLASSICS. POB 176AFS. WAL-
TON. NY 13856. 607-865-7200 AUDIO ADVERTISER
SINCE 1979

MCINTOSH C22 B 0, MR71 $275, AE2 and 20Wz two of
each b o Marantz model 1 pr w gold top cabinets $450.
model 2 pr b o. model 5 pr b o. model 7c. 8bi. 9 pr.: and
10b lust o'hauled $750. Also rare rack mount set of Mar-
antz 7. 10b and 9 s all beautiful w rack handles. Spectral
Gamma w cab b o over $1600 Paragon E $225 Gryodeck
(black) w Well Tempered arm $825. Benchmark ARU b o
over $650 Soundlabs Al updated. oak white, magnificent
Please see ad under wanted May be hard to reach this
month. keep trying. NYSI Noon to 3PM (718) 377.7282

MCINTOSH, MARANTZ, AUDIO RESEARCH, DYNACO,
ALTEC, LEVINSON. TUBE 8 SOLID STATE. TANNOY.
EV. LINN. BUY SELL TRADE, 713-728.4343 MAURY
CORB 11122 ATWELL. HOUSTON. TEXAS 77096

MCINTOSH MC6O'S, MC225, MC240, MC275, C-26. C -
34V. MC2205. MC2105. MC2002. MCD7000, MI3. over 60
pieces in stock. ONE YEAR TRADE -UP POLICY. NO
MINIMUM ON USED GEAR, Call. write for quotes. AUDIO
RESOURCE. #1 Metairie Court. Metairie, LA 70001 504-
833-6942

MCINTOSH SOLID STATE COMPONENTS, J.B.L. used
Alnico components. and systems Bought sold and traded
313-229-5191, 7-11PM EST.

MOUNT YOUR TONEARM ON A SOTA turntable and
smile. smile. smile. Expert setups and installations. Audio
Nexus, NJ (201) 464-8238 or (2011 730-2409.

MUSICAL CONCEPTS MC -1 PREAMP
Finally ready in kit form. this dual mono preamp on one
board offers truly outstanding performance for the Hatter
DH -101. Dyna PAT -4 5. and scratch built units Audiogram
says this is the best solid state preamp period, Write for
details. Musical Concepts. #1 Patterson Plaza. Florissant.
MO 63031. 314-831-1822. 1-4PM Central.

NAIM PREAMP $249. SUMO9 $329, NAD 2200 $299.
Phaselinear DRS900 $499. Yamaha M80 $499. Lumley
M100 $1599 Spectrum $149. Vandersteen 2C $699, Infin-
ity RS1a $2799. PS CD1a. 200C. Adcom 555, Superphon.
MK. Audible Illusions 1714) 861-4830 Evenings

move
MAGNAVOX

Our enthusiasm lot Magnavox CD players
continues The new series t041, 1051 and 2041
players weigh less than their predecessors. but the
sound remains the same
Ws Woes on assortmonl of models In stock, prIcod
fromS159.118.

If you want stale -of -the -art sound. we also stock the
exceptional P S Audio CO -la. We can also arrange
mods tor the basic players.
Oh yes, 16 bit Magnavox playes should be available
soon
Happily. the good gets better'

95 vassar st
cambrulge. ma

02139 AUDIO

617
547-2727

FOR SALE

MERRILL AR MODIFICATIONS-
MERRILL TURNTABLE

UNDERGROUND SOUND. 2125 CENTRAL AVE.
MEMPHIS. TENN 38104 (901) 272-1275

NAKAMICHI 582 CASSETTE DECK, service manual, ex
cellent. $575. STAX SRX MK3 SRD7SB headphone. ex
cellent. $190. PS AUDIO 4a VK power supply preamp
excellent. $225. 505-625-1830.

NITTY GRITTY RECORD CLEANING MACHINES 8 SUP-
PLIES IN STOCK IF YOU RE USING ANY OTHER
METHOD OF RECORD CLEANING YOUR RECORDS
ARE STILL DIRTY, SAVE YOUR RECORDS, INVEST IN
A NITTY GRITTY NITTY GRITTY MACHINES ARE
QUALITY CONSTRUCTED AND EASY TO USE. WE
ALSO STOCK REPLACEMENT PARTS AND THE NEW
CD CLEANING MACHINE CALL TOLL -FREE 1-800-222-
3465 FOR ORDERING 8 PRICES WE CANT BE BEAT,
HCM AUDIO. 19161 345-1341 VISA MC AMEX.

NO DEALER IN YOUR AREA? Call ELECTRONIC CRE-
ATIONS for B&W. Canton. Conrad Johnson, Crown.
DBX Soundfield. Dual. Grado. Harman Kardon. Koetsu.
Kyocera. Magneplanar. Monster Cable. Marce. Nakami-
chi. Nitty Gritty. PS Audio. Sony. Sony ES. Sota. Syrinx,
Spica. Sumiko. Stax. Technics. Competitive prices. Visa.
MC. Shippng World-wide. 305-831.1010, Visit our store in
Orlando. Florida.

OLD RADIO SHOWS ON CASSETTE. Largest selection
available anywhere (10,000 I. Network shows, sports,
local shows. etc We have what others don t Catalog $10
(refundable) S and L. 10044 Adams. Suite 110. Huntington
Beach. CA 92646

S6 -wall mounting for small speakers
with adjustable spikes
Platform: depth 11"

width 6"
Provides a strong, stable support
for speakers up to 65 lbs
Price per pair $85.00

For your free copy of our catalogue contact:

MAY AUDIO MARKETING LTD.
P 0 Box 1048
Champlain. N Y 12919 Tel (514) 651-5707

OUR SPECS
SPEAK FOR

THEMSELVES.
INTEGRA-1 Mill

Integrated 2 way 6" Dome Tweeter )Adapted for b amp)

(00 Wafts RMSPower Handling Capacity

45 25000 HzFrequency Response

Woofer Type 6" Dia 3" Aluminum voice cod

Tweeter Type Solt dome. Aluminum voice coil

Ferrofluid CoohniyDamping Yes

Impedance 4 ohms

Severity IN11A 91 00

Alagnebc Gltu:tute Weight 2 3 lbs /105 Kgs

Dimensions 160mm16er" Dia , 67mmi2,le" Defile

53mmlne"Mounting DO

Net Weight 2 85 lbs 113 Kgs
Front Grill Integral metal 9511

INTEGRA-7.Rn
Integrated ?say 8" 1 Dome Tweeter (Adapted for DI amp)

Power Handing Capacity . 120 Watts RMS

Frequency Response 35-25000 Hz

Wooly Type . .8" Dia 3" Aluminum voice coil
Tweeter Typ .

. son done, Aluminum voice coil

Freese Coolingtamoing Yes

Impedance . . 4 ohms

Senstivey 1,1111M 92 db

Magnetic Structure Weight . 2 310s 11 05 Kgs

Dimensions .220mmi850" Dia .15mm13" Depth

Mounting Depth

Net Weigle

Front Grill

57mmin"
3160 15 Kgs

Integral metal grill

What they tell you is that Morel's Integra
Auto Fidelity loudspeakers are head and
shoulders above conventional coaxial sys-
tems. The Integra concept utilizes two mag-
nets -both for the woofer and one for the
dome tweeter -integrated on a single axis.
The result: adroit high -power handling and sump-
tuous sound. And Integra loudspeakers
are rugged enough for use in any vehicle.

Morel also offers separate woofers, tweeters,
midranges and crossovers for your car. Please
call or write for further details.

INTEGRA
Morel Acoustics USA

414 Harvard Street, Brookline, MA 02146
tel (617) 277 6663 telex 6502499475

Morel (U.K.) Ltd
11 Foxtail Road, Ransomes Indus Estate

Ipswich IP3 9RT. Engl nit
tel (0413) 719212 telex 987601 Morel G

Morel Acoustics L d.
Industrial Ar a B, PO Box 140. Ness bona

70 451 Israel

morel
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DIMENSIONAL PURITY VANDERSTEEN AUDIO FOR SALE

8

8

Vandersteen Audio was founded in 1977
with the commitment to offer always the
finest in music reproduction for the dollar.
Toward this goal there will always be a
high degree of pride, love, and personal
satisfaction involved in each piece before it
leaves our facilities. Your Vandersteen dealer
shares in this commitment, and has been
carefully selected for his ability to deal with
the complex task of assembling a musically
satisfying system. Although sometimes
hard to find, he is well worth seeking out.

Write or call for a brochure and the
name of your nearest dealer.

VANDERSTEEN AUDIO
116 WEST FOURTH STREET
HANFORD, CALIFORNIA 93230 USA
(209) 582-0324

Singles or Systems
For eyes and ears,

always the highest fidelity you can afford.

Conr.1,1 JOtlf), r,  (,V,I0 1,.t F

GradoGSi.HarmanKaroon.intmay RS1bJSEKr«,
KyoteraMagntonMelosMITKssoonMotd
NetyGritty PRO AC Rotel  shinon  Soother  Spic.,
Spenriot  Sts.  Sumiko  Stiperphon  Thorp,

OPEN: TUE, WED, FRI: 11-7, THURS: 11-8
SAT: 115: OR BY APPOINTMENT.

AUDIO
1060 Massachusetts Avenue
Arlington, MA 02174

617-648-HIFI

FOR SALE

ORDER TOLL -FREE 1-800-222-3465. ACOUSTAT  AL-
CHEMIST  AR  ARISTON  AUDIOQUEST  B g W 
BOSE  BOSTON  GRACE  GRADO  HARMAN/KAR-
DON  HAFLER  JVC  KENWOOD  LAST  LIVEWIRE
 MONSTER CABLE  NITTY GRIM  PETERSON 
PREMIER  SONY  SOTA  SPICA  STAX 
STRAIGHTWIRE  SUPERPHON  THORENS  TAL S -
MAN  VAN DEN HUL. CALL FOR LOW PRICES. MOST
ITEMS IN STOCK. HCM AUDIO, (916) 345-1341. VISA
MC AMEX.

PLANS, CIRCUIT BOARDS, AND KIT parts for home
audio projects. Power amps, preamps, pre-preamps, and
loudspeakers. Send SASE for information. Components,
Box 33193, Decatur. GA 30033.

PREMIER TONEARMS 8 ACCESSORIES BY SUMIKO.
MOST ITEMS IN STOCK. CALL TOLL -FREE 1-800-222-
3465 FOR ORDERING AND PRICES. WE CANT BE
BEAT! HCM AUDIO, (916) 345-1341. VISA MC AMEX.

Truth and Nothing But...
If you're the kind of human being who can't

live without music, then you ought to know
about The Absolute Sound, the journal of High
End audio. It takes home music systems utterly
seriously and uses the real thing-unamplified
music in a real space -as the ultimate standard
against which to judge audio components and
recordings. Its writers tell the truth, without fear
or favor, in a magazine where cussed indepen-
dence is still the style.

Issue 42 Is Out
HP, in this, our Special Music Issue, ruminates nostalgically about a
few of his favorite recordings, discovers a one -hundred pound, solid-
state preamp that, at $7200, is putting the heat on its vacuum -tubed
competition, and exercising his editorial prerogative, issues forth with
yet another Editor's Choice... Temporarily reanimated, TOM takes a
first look at the new SME Series V arm and the Martin -Logan CLS...
Our critics tell how and why today's popular and rock records sound
so awful (they don't have to, you know)... How Decca did it in the early
days... And Tom Dourian begins his series on opera by lifting the veils
on a few of the great recordings (and a couple of the great singers)...

The Search Ends Here
To subscribe (six issues), send $33 ($55 in US funds for readers outside
North America). You can also call our business office at (516) 671-6342
and order The Absolute Sound with your Visa, Mastercard, or American
Express. To sample a single issue, send us your check for $7.50.

O
CLI
itch

O
aD

CD
CLI

Return to.

Box 3000
Dept. CC 1A64
Denville, NJ
07834

PROTECT YOUR VALUABLE COMPONENTS
from voltage spikes, noise, and the damage that results.
with a Waber surge suppressor six outlet strip. Single stage
protection DG115S $57.50. Triple stage protection
DG315S $135. Inexpensive insurance for all audio, video,
and computer systems. Brochures available. Visa and
MasterCard. Free delivery. OXFORD AUDIO CONSUL-
TANTS, INC.. Box 145. Oxford, OH 45056-0145, 513-523-
3333. TLX427791.

PS AUDIO: GOURMET SOUND. SAVOR their delicious,
new products. AUDIO NEXUS, NJ (201)464-8238,
(201)730-2409.

CARVER, NAKAMICHI, BANG 8. OLUFSEN, A.D.S.,
CROWN, REVOX, HAFLER, ADCOM, MISSION, MERID-
IAN, N.A.D., HARMAN.KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B 8 W, POLK, KEF, D.C.M..
E -V, J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALI-
TY COMPONENTS. BEST PRICES -PROFESSIONAL
CONSULTATION. ALL PRODUCTS COVERED BY MAN-
UFACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

REK-O-KUT TURNTABLE BELTS, State Model Type,
send 11.65 to: QRK, 1151 S. 7TH ST., SAN JOSE. CA
95112.408.971-7977.

REVOX B225 CD PLAYER $595; NYAL HTMPS for NCP-
II $695; NYAL NCP-II w ss supply $1,595; SOUTHER
Veritas new $295; PETERSON Emeralds 2' $40. 512-695-
9763.

ROBERTSON 4010 5350. Well Tempered Arm $300. Gar -
rot Decca (excellent condition) $125. Mission Isoplat $20.
Mark Zenon, 2301 S. Jefferson Davis Hwy., Apt. 1231,
Arlington, VA 22202. (703) 521-0836 evenings.

SIDEREALKAP

NOT JUST ANOTHER GENERIC CAPACITOR WITH A
WONDERFUL NAME. THE SIDEREALKAP WAS DE-
SIGNED FROM ITS INCEPTION TO BE THE FINEST
SOUNDING CAPACITOR AVAILABLE FOR AUDIO TO-
DAY.
FIND OUT WHAT THE MUSIC LOVER'S CAPACITOR
DOESN'T SOUND LIKE. CALL (6191 722-7707, OR
WRITE TO: SIDEREAL AKUSTIC, 1969 OUTRIGGER
WAY, OCEANSIDE. CA 92054.
FREE LITERATURE AND PRICE INFORMATION UPON
REQUEST.
DEALER INQUIRIES INVITED.

STAX ELSF81 ELECTROSTATIC SPEAKERS, carefully
maintained. never abused, excellent condition, $1600, 617-
771-2400, 771-0445. ask for Andy.

SUMIKO "THE ARM," MINT! Includes extra counter-
weights, alignment protractor. Peterson Interconnects and
SOTA armboard. $950 060. Electrocompaniet
Preampliwire 1A $1175. Electrocompaniet Ampliwire Sig-
nature $1175. 512-494-3551.

THE BEST EQUIPMENT, EXPERT ADVICE and outstand-
ing prices! SOTA, Vandersteen, Klyne, Eminent Technol-
ogy, Electrocompaniet. Koetsu, Electron Kinetics, SME,
Sumiko. Straightwire. Peterson, Lazarus, Precision Fideli-
ty, Superphon-much more! Specials on new and used
equipment. Newsletter available. Galen Carol Audio: 512-
494-3551.

THORENS TURNTABLES. MOST MODELS IN STOCK.
CALL TOLL -FREE 1-800-222-3465 FOR ORDERING
PRICES. WE CAN'T BE BEAT! HCM AUDIO, (916) 345-
1341. VISA MC AMEX.

UHER, Sennheiser, Sony, AKG, (Shure), Electro-Voice.
Audio-Technica. Beyer. Bose, etc. Portable Recorders, Mi-
crophones. Mixers, Line, AV. Carpenter (GHP), P.O. Box
1321. Meadville, Pa. 16335-0821

UPDATES AND MODIFICATIONS FOR DB SYSTEMS
electronics. Annual one week summer -camp programs for
preamplifiers (now DB-1B), pre -preamplifiers (DB-48) and
power amplifiers (DB-6A). Reasonable cost, warranty ex-
tensions. Send serial number(s) for complete information.
DB SYSTEMS. Rindge, NH 03461. (603) 899-5121.
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FOR SALE MOVING, LEGENDARY SOUND.

START WITH
SEPARATES
SYSTEM 1

(UNDER $2700)

Turntable: Linn Sondek LP -12
Tonearm Cartridge: Linn Basik

+ 'Adcom GFC-1E
Preamp: Adcom GFP-1A
Tuner: Adcom GFT1-A
Amplifier: Adcom GFA-2
Speakers: Snell Type E II
Compact Disc Player Adcom GCD-300

SOUND BY SINGER
165 E. 33rd Street

New York. NY 10016
(212) 683-0925

We ship anywhere

LOUDSPEAKERS

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway. between 3rd and 4th St !oppo-
site Tower Records) NYC 10012 (212) 505-1111 and
(800) 833-0071

ABSOLUTELY REAL
Leading edge best describes the technology and quality

of the GOLD 3.0. Drivers and complete systems. Audio
Concepts. your ribbon headquarters. Free brochure. GOLD
3.0 manual $10. 1631 Caledonia St.. LaCrosse WI. 54603
608-781-2110

ACCURATE 6 AFFORDABLE, OVER 30 PROVEN DE-
SIGNS for audiophiles, speaker kits for home. car, sub -
woofer 8 pro. JBL. AUDAX. SEAS. polypropylene drivers 8
crossovers, $2 Gold Sound. Box 141A, Englewood, CO
80151

ALPHA ELECTRONICS ACTIVE CROSSOVERS: 24dB
Octave, amplitude, phase correct. Two through six way.
perfect for subwoofers. Boards $29.95. kits $129. upgrad-
able cardrack $399.95. Alpha Electronics. Box 15026. De-
troit. Michigan 48215.

AMAZING JSE LOUDSPEAKERS: THE SECRET is
their Infinite Slope Crossovers Experience them at
home 10 -DAY MONEY BACK AUDITIONS. WE PAY
SHIPPING. AUDIO NEXUS. NJ (201) 464-8238

A6S SPEAKERS IS PROUD TO announce that we are
now carrying complete, audiophile loudspeakers systems
from VMPS. Scan -Speak, Euphonic Audio, and Nelson -
Reed. Also available is the widest selection of speaker
components from Focal, Audax, Dynaudio. Peerless.
Becker. Jordan and others. Free catalog. A8S SPEAK-
ERS. Box 7462A, Denver, CO 80207 (303) 399-8609

ATTENTION AUDIOPHILES: JSE INFINITE SLOPE
Loudspeakers are available from us. Inquire about our
7 Day-NO RISK auditioning program. Authorized
Haller and Thorens dealers. We pay shipping. Sound
Unlimited, 178 Main St.. Bristol. Conn. 06010. Est
1959. (203) 584-0131,

MC VISA AMEXP ACCEPTED

ATTENTION: SYSTEMS AND COMPONENTS WANTED.
JBL. Hartsfields. Paragons -E. V Patricians. Tannoy auto-
graphs, GRF. etc. Charlie Dripps. 4331 Maxson Rd El
Monte. CA 91732. (818) 444-7079.

CARVER, NAKAMICHI, BANG 6 OLUFSEN, A.D.S.,
CROWN. REVOX. HAFLER. ADCOM. MISSION, MERID-
IAN. N A D . HARMAN KARDON. KYOCERA, YAMAHA.
LUXMAN. DENON, KLIPSCH, B 8 W, POLK, KEF, D.0 M..
E -V. J.B.L.. INFINITY, D.B.X.. AKG, AND OTHER QUALI-
TY COMPONENTS. BEST PRICES-PROFESSIONAL
CONSULTATION. ALL PRODUCTS COVERED BY MAN-
UFACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
1904)262.4000 WEST: (818) 243-1168.

Chestnut Hill Audio is moving around the coiner to expanded facilities Our legends go
with us Accuphase, Acoustic Electronics. Amber. Apature. Apogee. Audio Pro. Audioguest.
88K Berning. Cabasse. CWD. Counterpoint. DB. Dislech. Duntech. Enter. Euphonic.
Fourier. Grace. Haller ITC. anis, Koetsu, Kyocera. LAST Linn Sondek. Live Wire, Logic
Levinson. Meridian, Miyabt, Michell. Mordaunt Short. Music Reference. Natty Gritty.
NAIM. NYAL. Oracle. Origin. Pyramid. P S Audio. Quad. Rauna. RGR. Signet. Sony.
Souther. Spectral. Spendor, Symdex. Talisman. Tandberg. Thorens. 3-D Acoustics. VPI.
VSP Labs. Vandersteen. Zela
149 North Third Street Philadelphia PA 19106 215) 923-3035

CHESTNUT HILL AUDIO Mk

LOUDSPEAKERS

CINAUDAGRAPH Theatre Speaker from late 1920s. elec-
tro-dynamic. mounted in utility triangular corner horn by
Altec for early Model 604s. Free to good home: you pay
freight (201) 735-5817 J. Harger.

DEMONSTRATORS WITH WARRANTY-Acoustat model
one $980. Acoustat one  one $1190. Beveridge system V
$2080 Beveridge ZSW-Z $5000. ITC Model one $505:
JSE model one $680: Sidereal Acoustic IV $800: Stax ESL -
F81 $1600. Triad system 70 $250.
GREENFIELD EQUIPMENT, 7805 Greenfield Street. River
Forest. IL 60305 312 771-4660 MC VISA. Auditions by
appointment-shipping 8 export facilities

FRIED LOUDSPEAKERS: LEGENDARY, FANTASTIC.
Audition all models at AUDIO NEXUS. NJ (201)464-8238.
(201)730-2409.

GUSS SPEAKERS
From $3000 For a copy of review I The loudspeaker
equivalent o' the Holy Grad) and demonstration at our
Madison Avenue showroom, call (212) 888-3339

KIMBER KABLE
HIGH PERFORMANCE

SPEAKER WIRE

ASK YOUR DEALER
OR CALL FOR
DIRECT SALE

KIMBER KABLE
2058 Harrison Blvd.
Ogden, Utah 84401
(801) 621-5530

ORIGINRL MRSTER RECORDINGS.

Fmom who want to REALLY HEAR

nit Beatles Frank Sinatra Noel
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Luciano Pavarotti The
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SOTA's Reflex
Clamp is Here!

Ready to Hear LP Perfection?
SOTA's new record clamp combines simplicity
of use, elegance, and unequalled perform-
ance. True Reflex action. Rigid, massive, yet
decoupled during play. The ideal match for
the SOTA Supermat.

Capture part of the SOTA achievement.
Experience how perfect an LP can sound!
Warning: Both may be addictive!

SOTA
P.O. Box 7075, Berkeley, CA 94707

AudioQuest Solves
The Energy Crisis!

Usually people worry about
how to get enough energy.
AudioQuest has been working
on how to get unwanted
energy out of your audio sys-
tem. The answer is by using
Sorbothane, an amazing
material that is like a black hole
for unwanted vibration.

aq Sorbothane Record Mat
aq Sorbothane Isolation Feet

aq Sorbothane Record Clamp

aq Sorbothane Self
Adhesive Sheets

aq Sorbothane Vacuum
Tube Dampers

audioquest
629 Camino de los Mares #306

San Clemente, CA 92672
714-240-0604

LOUDSPEAKERS

LOUDSPEAKER COMPONENTS -KITS. Audax, Dynau-
dio. Eclipse. Focal. Peerless, Morel, Vifa, and more, 10-
800 polypropylene capacitors. Catalog 50c Meniscus.
3275W Gladiola. Wyoming. Michigan 49509 (616) 534-
9121

PROAC STUDIO 1 -AMAZING NEW SPEAKER that S M
Gerdsen of HI Fl Listening calls. The best loudspeaker
under $1000 a pair The studio 1 have a powerful realistic
sound with silky highs Call 303-449-1440 Modern Audio,
2888 Bluff. Suite 210C. Boulder, Colo 80301

SPEAKER BUILDERS SAVE 50-70%. Esoteric kits includ-
ing compound subwoolers. ribbon systems. Dynaudio.
Strathern. Seas. IAR Wondercaps. Chateauroux polypro-
pylene. Phase and amplitude correct active crossover kits
by Shadow. AC foam for cost effective room treatment. The
finest in stock, guaranteed lowest prices. helpful service,
All new 1986 Catalog $2 refundable. Audio Concepts, 1631
Caledonia St.. La Crosse WI. 54602 608-781-2110

SPECTRUM LOUDSPEAKERS: HIGHEND SOUND at
budget prices. AUDIO NEXUS. NJ. (2011 464-8238. 1201)
730-2409

TURNTABLES

SOTA TURNTABLES: BEAUTIFULLY CRAFTED, unsur-
passed sonics. Hear the Sapphire, Star. Superstar. AUDIO
NEXUS. NJ. (2011 464-8238. (201) 730-2409

CARTRIDGES & TONEARMS

ABSOLUTELY BEST BUY MAYWARE MOVING COIL
cartridges High output MC -3L2 or MC -2V $55 with Vital'
super -polished nude diamond styli. MKIV tonearms $69.
Visa MC. Reviews $1 Bill. Mayware. POB 58. Edgware.
Middlesex. HA8 7UE, England.

FACTORY LIQUIDATION

SALE

VSP LABS, a prestigious high -end
manufacturer of amplifiers and
preamplifiers is selling out over-
stock of audio products. All stock at
prices below dealer cost:

TransMos Amp (150 W/CH)
Reg. $1072.00 - Now $549.00

Gold Edition Amp (200 W/CH)
Reg. $1540.00 - Now $749.00

Straightwire II Preamp
Reg. $1090.00 - Now $549.00

HPF-102 Subsonic Filter
Reg. $ 189.00 - Now $ 59.00

QUANTITIES ARE LIMITED

C.O.D., VISA, and MasterCard
orders accepted. Call 313/769-5522,
or write VSP Labs, 670 Airport
Boulevard, Ann Arbor, MI 48104.

All units are covered by a one (1) year factory warranty

TAPE RECORDERS

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway. between 3rd and 4th St (oppo-
site Tower Records) NYC 10012. (212) 505.1111 and
(800) 833-0071.

CARVER, NAKAMICHI, BANG 8 OLUFSEN, A.D.S.,
CROWN. REVOX. HAFLER, ADCOM, MISSION. MERID-
IAN. N.A D.. HARMAN KARDON, KYOCERA. YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W. POLK. KEF. D.C.M..
E -V, J.B.L. INFINITY. D.B X.. AKG. AND OTHER QUALI-
TY COMPONENTS. BEST PRICES -PROFESSIONAL
CONSULTATION. ALL PRODUCTS COVERED BY MAN-
UFACTURERS. U.S.A. WARRANTY. AMERISOUND
SALES. INC.. JACKSONVILLE. FLORIDA 32241 EAST
19041262-4000 WEST: (818) 243-1168.

CD PLAYERS

ANALOG READY
Almost all CD players share one common problem, poor
design of the Analog Audio stages. Owners of Philips
based players, i.e., Magnavox, Sylvania. Mission. Meridian.
Revox, Nakamichi, etc. Can now enjoy a performance level
unattained by any other player. Two performance levels
available Level I $180. Level II $280, both installed. Write
for brochure. Musical Concepts. #1 Patterson Plaza. Flo-
rissant. MO 63031. (314) 831-1822. 1-5 PM CST

J.S. AUDIO OFFERS A LARGE selection of CD play-
ers at competitive prices. For more information Mon
thru Sat. please call 301-890-3232. J.S.Audio. One
Childress Court. Laurel, MD 20707. We honor Visa &
M,C.

SONY READY
Musical Concepts is now accepting the current generation
Sony CD players for modification. Our mods otter outstand-
ing clarity neutrality and sweetness. Level I $180, Level II
$280 We now accept MasterCard and Visa. Musical Con-
cepts, #1 Patterson Plaza, Florissant. MO 63031. 314.
831-1822, 1-5PM CST.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S..
CROWN. REVOX. HAFLER. ADCOM, MISSION, MERID-
IAN, N.A.D.. HARMAN KARDON. KYOCERA, YAMAHA.
LUXMAN. DENON. KLIPSCH. B & W. POLK, KEF, D C.M
E -V. J.B.L.. INFINITY. D.B.X., AKG. AND OTHER QUALI-
TY COMPONENTS. BEST PRICES -PROFESSIONAL
CONSULTATION. ALL PRODUCTS COVERED BY MAN-
UFACTURERS. U.S.A. WARRANTY. AMERISOUND
SALES. INC.. JACKSONVILLE, FLORIDA 32241 EAST
19041 262-4000 WEST: (818) 243-1168.

COMPACT DIGITAL PLAYERS!
In stock, Fast. FREE shipping. Also. Adcom. Klipsch,
Acoustat, PS. Sony. Spica. Fried, and more (See our
Hefter ad.) READ BROTHERS STEREO, 593 King Street.
Charleston. South Carolina 29403. (803) 723-7276.

PARTS & ACCESSORIES

ATTENTION AUDIOPHILES -Finally the answer to an
age old problem, champagne taste on a beer budget. A
company is here to serve those individuals that have sam-
pled the Joys of sonic excellence. At a price you can afford
Audiophile accessories from companies like Sumiko. Mon-
ster Cable. Last. Also CD s from comapnies like Telarc.
Sheffield. Reference, Windham Hill and an extensive se-
lection of New Age recordings. The list goes on. give
yourself a break call 800.548-2255, ext 803 In California
800-624-2644. also ext 803 MasterCard. Visa welcome
IM MARKETING

BRISSON MI -330 INTERCONNECTS, IAR class tea, Spe-
oialists in difficult terminations. flexible section tonearm
sets, camacs for Goldmund and Levinson. Brisson hookup
wire for audio constructors. Customized ATHENA Poly-
Phasors with hardwired MI -330 cables. ASC Tube Traps to
control reflections in your listening room. Custom threaded
Tiptoes for any audio product. Michael Percy. Box 526,
Inverness. CA 94937. (415) 669-7181
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PARTS & ACCESSORIES

LOW DCR AIR CORE INDUCTORS ARE OUR ONLY
PRODUCT' Wide selection of coils wound with twelve and
sixteen gauge wire' Custom orders welcome! Lowest
prices! Rush C.O.D. orders accommodated' Free Informa-
tion! Wilsonics, 2510 47th Street. Suite AA. Boulder. Colo-
rado 80301. (303) 530-1067 evenings

TUBES & ACCESSORIES WITH ADVICE on tubes.
mods., system design. new 8 used components. Amperex.
EE. GE, Gold Lion. Mullard. Sylvania. Tungsram. Exclusive
US rep. Siemens Telefunken. Great prices. Consultant
supplier to manufacturers. dealers, clubs. individuals.
Douglas Kent Smith Consulting. 240 W. Pike St.. Canons-
burg, PA 15317-1163. (412) 746-1210.

PUBLICATIONS

SPEAKER BUILDER
The world's only magazine for people who love building
all kinds of loudspeakers-from bookshelf kits to elec-
trostatics to horns. A rich mix of how -to -do -it and theory
Only $20 for 2 years (8 issues). 1 year for $12

SPEAKER BUILDER
Bo. 494, Dept A67. Peterborough. NH 03458 USA

(Outside USA add S4/year postage US $ only )

BLANK TAPE

TAPE WORLD 1-f100-245.6000
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AUTO SOUND

CARVER, NAKAMICHI. BANG 8 OLUFSEN, A.D.S.,
CROWN. REVOX. HAFLER, ADCOM. MISSION, MERID-
IAN. N.A.D.. HARMAN KARDON. KYOCERA, YAMAHA,
LUXMAN. DENON. KLIPSCH. B 8 W. POLK, KEF, D.C.M..
E -V. J.B L.. INFINITY. D.B.X., AKG, AND OTHER QUALI-
TY COMPONENTS. BEST PRICES-PROFESSIONAL
CONSULTATION. ALL PRODUCTS COVERED BY MAN-
UFACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES. INC.. JACKSONVILLE, FLORIDA 32241. EAST.
(9041 262-4000 WEST (8181 243-1168.

COMPACT DISCS

COMPACT DISCS-CLASSICAL JAZZ, POP AUDIO-
PHILE, EUROPEAN 8 JAPANESE IMPORTS. Special or-
ders welcomed. Send $3 for comprehensive catalogue.
Players available. NYCD. P.O. Box 20232. London Terrace
Station, New York, NY 10011

.. . 'WE'RE .A1 tS IC
TO TO.11411 FARS.. '

 Free Catalog of CD's
 Same day shipping if you order

before 12 hoon.EDT.
.11" DISCOUNT per disc on orders

of 10 or more.
 $2" for UPS Cont U S shipments.

Call Toll Free to order:
USA 1-800-232-3687
NYS 1-800-537-7303

P 0 Box 616. Clifton Park. NY 12065
518-664-2550

41ItDIS
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LINE DRIVE

Less Signal Processing = More Natural Music
LINE DRIVE-a system control center designed specifically for your line level compo-
nents CD players, tape decks. tuners. VCR audio.
LINE DRIVE-the flexibility of a preamplifier without the inherent colorations. Compare it
with the best preamplifier you can find and be thrilled with how clean and accurate the
Line Drive sounds.

Available from Mod Squad Dealers everywhere. Or direct from The Mod Squad. Dept. A.
542 Coast Highway 101, Leucadia, CA 92024. 4619)
436-7666. For a complete catalog send 52 (refund
able w.th order). Ask about our 2 -week money back
guarantee.

VIOCle?ULICI

COMPACT DISCS

ML MK INIMMJIM
CT call

1-452-0205

COMPACT DISCS
MD ACCESSORIES

Call for FREE catalog
Requests welcome

24 hours a day
Retailer prices available

1 -800 -ALL DISC
41 Monroe Turnpike, Trumbull, CT 06611

COMPACT DISCS
NEW! A UNIQUE CD PROGRAMMING SYSTEM TO
EVALUATE YOUR CD's. DETAILED INSTRUCTIONS
AND MANY EXAMPLES MAKE THIS FUN AND EASY.
140 CUSTOMIZED LABELS INCLUDED .. AT LAST.
YOU CAN PROGRAM THE EXACT MUSIC YOU WANT
TO LISTEN TO' ONLY $4.95 CALIFORNIA RESIDENTS
ADD 6% SALES TAX. THE CD PROGRAM, 12591 HAR-
BOR BLVD. SUITE 311. GARDEN GROVE. CALIFORNIA
92640

FOR THE LOVE OF
MUSIC! MUSIC! MUSIC!

We proudly introduce
A NEW THIEL LOUDSPEAKER
The CS1 (only $950 per pair)

CS = Coherent Source = A Thiel Trademark

We believe the enjoyment of music can be one of life's most rewarding BRYSTON
pleasures. We also believe there is no substitute for true, DENON  ENERGY
lasting QUALITY. Maybe that's why our customers almost NEVER sell GRADO  LTC.
or trade equipment purchased from us: When everything is correct, KLYNE  MARIAN
the equipment fades into the background, and the MUSIC captures MERIDIAN  M8 K
the center stage. Our competence and our dedication are recognized N.A.D.  ORACLE
by the very special manufacturers who have selected us to be their SHINON  SO TA
EXCLUSIVE downstate New York representative. Visit us soon, and SONOGRAPHE
discover why so many of our customers have become our friends. THIEL  THORENS

1067 MONTAUK HIGHWAY  BABYLON, NEW YORK 11704  (516) 661-3355

 FOUR SPACIOUS DEMO ROOMS  NOW OPEN SUNDAYS 
(CLOSED SUNDAYS DURING SUMMER MONTHS)

The View Is Best From The Summit Close Your Eyes and Listen

ACAudioWhil tr2
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COMPACT DISCS-MOST TITLES $11.99 $13 99
3,000 plus titles in stock. Free catalog plus monthly up-
dates. Oz Records. 5246A Memorial Drive. Stone Moun-
tain. GA 30083, (404) 292.5452

DIRECT -TO -TAPE RECORDINGS: REAL TIME DUPLI-
CATED REELS (24 track. Dolby BC, TypeX), CAS-
SETTES. PCM DIGITAL CASSETTES. and BETA HIFI
AUDIO from MASTER TAPES. We also sell CD's. SEND
$1 00 for CATALOG and NEWSLETTER. Direct -to -Tape
Recording, 14-R Station Avenue. Haddon Heights. NJ
08035

SECOND ISSUE OF THE CD CRITIC! SUMMER IS-
SUE CONTAINS OVER 85 COMPACT DISC RE-
VIEWS' BIGGER AND BETTER THAN EVERT ONLY
$3951 THE CD CRITIC: PO BOX 3426 HUNTING -
TON BEACH. CA 92605

RECORDS

RECORD COLLECTORS SUPPLIES. REPLACEMENT
JACKETS. VARIOUS SLEEVES. MULTIPLE BOXES. 78
RPM SLEEVES, LASER DISK CASES CABCO PROD-
UCTS. BOX 8212. ROOM 661. COLUMBUS, OHIO 43201
MC VISA AMEX By phone (6141 ;tr,to

AUDIOPHILE RECORDS

FLABBERGASTED BY COMPACT DISCS? Before you
banish your record-player compare AUDIOPHILE albums
from MOBILE FIDELITY, SHEFFIELD LAB, NAUTILUS
and prepare for another surprise' SOUND ADVICE (816)
361-2713 Some BEATLES Collections. many OUT -OF -
PRINTS available. UHORS. Sale prices.

FREE CATALOG: DISCOUNTED PRICES on audio-
phile records. accessories, cleaners. CD s. equipment
Write. Class -A -Underground. 35 North Greenbush
Road. West Nyack. NY 10994 Quick delivery. Master-
card Visa.

OUT -OF -PRINT MOBILE FIDELITY over 60 titles from $9
Also UHOR.s. Super Disks, Direct-To-Discs.Running out
Of titles last' Chad. (913) 825-8609 213 South 2nd. Salina.
KS 67401
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OUT -OF -PRINT MOBILE FIDELITY
Pink Floyd. The Beatles. Fleetwood Mac. Supertramp-
and others' Call BOB (818) 845-9236 weeknights after
7PM (PST) and all -day weekends. VISA and MASTER
CARD accepted.

WANTED TO BUY

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway, between 3rd and 4th St. (oppo-
site Tower Records) NYC 10012. 1212) 505.1111 and
(800) 833-0071

ALWAYS PAYING TOP SS FOR MCINTOSH solid state
components, JBL loudspeakers (the older the better).
McIntosh MC 3500 or MC 350 for personal use. 313-229-
5191. 7-11PM EST.

ATTENTION: WANTED: MCINTOSH, MARANTZ,
AUDIO RESEARCH. LEVINSON. TANNOY. WESTERN

ELECTRIC. TUBE 8 SOLID STATE. 713-728-4343,
MAURY. 11122 ATVVELL, HOUSTON, TX, 77096

DON'T CALL ME FIRST, but don't miss my offers on
Marantz, McIntosh, Tannoy. Altec, E.V., J.B.L Jensen,
W.E . E.H. Scott. McMurdo Silver, Facia, Sparton and other
prewar radios for TOP $ Also will pay any reasonable price
for radio catalogues and magazines from 1932 till 1952.
(718) 377-7282.

MCINTOSH. MARANTZ TUBE, MCINTOSH S.S. equip-
ment. Thorens. Western Electric. Tubes. Speakers. etc.
TOP CASH Scott Dowling. 9908 Dames Drive, Temple
City. CA 91780 (818) 286-9122, evenings weekends

MCINTOSH, MARANTZ TUBE COMPONENTS, Western
Electric. Altec. JBL. John Conrad. 1178 Blackbird St El
Cajon. CA 92020 (619) 449-9155

MCINTOSH, MARANTZ TUBE AMPS. Classical speaker
systems. raw units of Jensen, JBL, Altec, Trosonic. Tan-
noy. Western Electric Tubes. Amps, Speakers. Drivers,
Horns. Tel: 818 576-2642 David Yo, P.O.Box 832. Monte-
rey Park. CA 91754

QUADRAPHONIC OPEN REEL TAPES, RECORDS
(whole collections). select equipment. Michael Robin. 120
Atlanta Place. Pittsburgh. Pennsylvania 15228 (412) 341-
1686

WOLLENSAK 8080 OR 8075 8 -track cartridge recorder.
with very little use. Will pay $150 John. P.O. Box 34773.
Los Angeles. CA. 90034. 213 202-8648.

TEST RECORDS

SEVEN STEPS TO BETTER LISTENING, FROM CBS
TECHNOLOGY CENTER, is a high -precision test record
for the novice. Set up your hi-li system and tune it to the
specific acoustics of your listening room. Make certain your
equipment functions properly. Includes 16 -page booklet by
AUDIO s Edward Tatnall Canby which shows you hOw to
perform the following ears only tests. Proper identifica-
tion of left and right channels, phasing. loudspeaker bal-
ance, tone control settings. elimination of buzzes and rat-
tles, proper adjustment of vertical and lateral -tracking
forces. and much more. Send $6.98 in check or money
order in U.S. funds only. payment must accompany order.
Allow four to six weeks for delivery. AUDIO TEST REC-
ORD, P 0 Box 182101. Dept 406. Cincinnati, OH 45218

Audio. Video
Car Stereo

Lowest Prices on All Major Brands'
of Audio, Video & Car Stereo

FULLY WARRANTEED

GET IT FREE!
Free Delivery Anywhere in the U.S.

Major Credit Cards Accepted

The SOUND Approach
6067 Jericho Tpke , Commack, NY 11725

"Call us" (516) 499-7680
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TEST RECORDS BUSINESS OPPORTUNITIES

TEST RECORDS FROM
CBS TECHNOLOGY CENTER

STR 100 PHONO CARTRIDGE TEST RECORD, in-
cludes sweep frequency with sync for recorder; spot fre-
quency: separation; compliance; vertical- and lateral -track-
ing: tonearm resonance. and more. $10 each.

STR 112 PHONO CARTRIDGE TEST RECORD, in-
cludes square wave. graduated -tracking, and IM bands.
$15 each.

STR 120 PHONO CARTRIDGE TEST RECORD, in-
cludes ultra -sonic test tones, high-level low -frequency glide
tones. standard -level arid silent bands, and can be used
with a graphic level recorder. $15 each.

STR 130 RIAA FREQUENCY RESPONSE TEST REC-
ORD, provides accurate means of calibrating professional
recording equipment. Can be used with a graphic level
recorder or. without automatic equipment, with the spot
frequency bands. $15 each.

STR 140 PINK NOISE ACOUSTICAL TEST RECORD,
is designed for acoustical testing of loudspeakers in ordi-
nary rooms and whole systems, and for psychoacoustic
tests. Includes spot frequency tones with voice announce-
ments and glide -tones in i3 octave bands from 30 Hz to 15
kHz synced for a graphic recorder. $15

SOT 1100 QUADRAPHONIC TEST RECORD, the stan-
dard test disc for SO decoding adjustment. has test bands
for pickup measurements, setup of decoders, channel
identification and balance. $15 each.

Payment must accompany order and be either a check
or money order in U.S. funds. Allow four to six weeks for
delivery.

STR 100 Stereo Frequency Record $10
STR 112 Square Wave, Tracking and IM Disc $15
STR 120 Wide -Range Cartridge Disc $15
STR 130 RIAA Frequency Response Disc $15
STR 140 Pink Noise Disc $15
SOT 1100 Quadraphonic Test Disc $15

AUDIO TEST RECORDS, P.O. Box 182101, Dept. 406,
Cincinnati, OH 45218

SERVICES

AUDIO PULSE SERVICE. Factory trained technicians.
Write us about Model One update kits. White Labs, 10528
Lower Azusa Rd., Suite 192A, El Monte, CA 91731. (818)
446-5346.

OVERSEAS VIDEOTAPES CONVERTED AMERICAN,
VICEVERSA. Two system videorecorders. Televisions.
Monitors discounted. Toll Free 1-800-626-8776 or (718)
507-5800. APPLE AUDIO, 74-18 37th Avenue, Jackson
Heights. New York, 11372.

BUSINESS OPPORTUNITIES

COMPUTERS PC XT AND AT COMPATIBLES: High
Quality, Low Prices, Assembled. Kits. Monitors, Printers,
Software, Etc. Dealer Info. MicroMagic. Box 18009. Seat-
tle. WA. 98118. East: 202 723-7404, West: 206.325-7601.

Listen...

aibt,
4EFI

Before You Buy!
 Time Delay Compressor/Limiters
 Reverberation  Expanders
Cros ssssss  Spectrum Analyzers
 Noise Reduction  Parametric EQ

Don't have regrets about paying too much for a
lesser product. In demos and comparisons, we'll
show you why we're Better! Our Factory Direct
sales allow us to produce a Superior product and
offer it to you at a Lower price. Call or write for a
tree full length Demo Album and 24 page brochure.
Write to: LT Sound. Dept. A-3, P 0 Box 338

Stone Mountain, GA 30086
In Georgia Call (404)493-1258

ELECTRONIC REPRESENTATIVES NEEDED!!
UNLIMITED PROFIT POTENTIAL' LOWEST POSSIBLE
PRICES. OVER 100 BRANDS' AUDIO - VIDEO - CAR
STEREO - COMPUTERS 8 PERIPHERALS' -
ELECTRONIC EXPERTS. 1000 ORANGE AVE., WEST
HAVEN. CT 06516.

MISCELLANEOUS

INVENTIONS, IDEAS, NEW PRODUCTS WANTED for
presentation to industry.exhibition at national innovation
exposition. Call free 1-800-528-6050. In Canada, 1-800-
528-6060.X831.

NEW IDEA? American Patent in Washington, D.C. will
assist you through Research and Development' Free Kit -
1 -800-257-7880.

MAIL ORDER

ABARGAIN: TECHNICS STYLUS GLIAGE $55.
205CMK4 $175. 100CMK4 $335, EPA500 $275, EPA250
$269. PRO LAMBDA $585, SRM1 2 $259, SIGMA $199.
LAMBDA $185, SRD7 $68, SRDX $99: GRACE 747 $179,
F9E(S) $125. F9E RUBY $169, F9E STYLUS $65, RUBY
STYLUS $120: ACCUPHASE AC2 $295. AC3 $245:
DENON 103D $'35, 103C $89, DL303 $199. DL304 $235:
DYNAVECTOR 23FIS(MR) $185, 17DS(MR) $335. 20BII
$159: KOETSU BLACK $479, ROESWOOD $599; FR64fx
$259. FRIMK3F $159, FR-MC45 $235: SIGNET TK50
$199; HITACHI INTERCON 3' $19, NAMIKI DIRCT FNDR
$55: MFG STYLUS REPLCMET: 23RS(MR) $165, 103D
$119: QUAD ESL MINT $550: DALSFORD DRIVER
D50 200 NEW $38, SEND SASE FOR LIST; BOX 6312,
LIC, NY 11106. SHIP COD; ALL UNUSED. ALL DAY
(212)619-2888; (305)487-1048: EVE ONLY (718136E-
0360.

Proven
Accessories
from QED
Speaker/ Headphone

Switches

This month, items selected from the
wide range of QED accessories are

the 2 -Way Headphone/Speaker
Switch (UHSS2) and 4 -Way

Speaker Switching Unit (UHSS4).
Ideal for use with the very best
equipment. Features the use of
silver plated switch contacts and

connections for up to 12 gauge wire.

Phone or write for full 16 page
catalogue covering the entire QED

range.

For full information contact
Exclusive QED Distributor.

May Audio Marketing Ltd.
P.O.BOX 1048,

Champlain, NY 12919
TEL (514) 651-5707

LOWEST
LOUDSPEAKER
DISTORTION
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The VMPS Super Tower Ila /la is a very large floor -
standing, ultra -low distortion, high efficiency
speaker system designed for audiophiles seeking
high output levels and dynamic range, extremely
low levels of coloration, and the most extended
bass response available in production loud-
speakers.
Cutstanding performance specifications include
100dB/ 1W / lm sensitivity, -3dB points at 17Hz
and 50kHz, THO not exceeding 0.250/0 (22Hz-
30kHz /1 W drivel, 132dB /1m undistorted output
capability. and an in -phase, linear -phase design with
OSO Holosonic image -enhancement circuitry for
dramatic three-dimensional imaging Recent press
comment on the STlla/R includes "World Class"
(High Fidelity, Ap 851, "Awesome left bruises on
my abdomen.. (Hifi News fi Record Review,
England, Ap 851. "The acoustic footprints (of
different halls) were unmistakably clear and as easy
to differentiate as if you were there in person -
(Oigitat Audio, Ap 85)
Other VMPS models include the MiniTower 11
IS329ea kit. $439ea assml. Super Tower /R
($699ea kit, $969ea asseml, our three highly -
acclaimed Subwoofers (Smaller. $229ea kit.
$299ea assem, Onginal, $279ea kit, $375ea
assem, Larger, $439ea kit, $549ea asseml, and
the QSO Series of bookshelf speaker systems.
Hear them at the dealers listed below, in our exhibit
suite at Summer CES (Americana Hotel 443). or
write for brochures and test reports. Prices
include tree shipping in USA and kits are supplied
with fully assembled cabinets

VMPS AUDIO PRODUCTS
div (tone Audio

3412 Ertc Ct El Sobrante Ca 94803
(415) 222-4276

Hear VMPS at The Listening Studio. Boston. The Long Ear
Coeur d'Alene Id. Sound Stage. Syracuse Ut, Arthur
Morgan. Altamonte Springs F I. ANH Video Audio, Houston
Tx. Shadow Creek Ltd. Minneapolis Mn. Efficient Stereo.
Torrance Ca. Sounds Unique. San Jose Ca. Digital Sonics,
Foster Cty Ca. Just Speakers. San Francisco Ca. Eclectic
Audio. Li"ermore Ca. !tone Audio. El Sobrante Ca. Walker
Audio. San Angelo Tx. Mountaineer Telephone. Beckley W
Va
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MAIL ORDER

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway. between 3rd and 4th St (oppo-
site Tower Records) NYC 10012. (212) 505.1111 and
(800) 833-0071

AMERICAN, BRITISH. AND JAPANESE HIGH END:
SHAMEFULLY LOW PRICES, Nakamichi. Mission. B&W,
KEF, Revox. Sumo. NAD. Denon, Plus Over 100 Other
Brands. Information SASE Required. VISA MC, COD. Seri-
ous Buyers Only. East 1-202 723-7404. West 1-206 325-
7601. AucliciWorkShop. Box 18009. Seattle. WA 98118

BEAT THE PRICE FIXERS WITH low discount prices and
full U.S.A.manufacturers warranties on: Nakamichi. Pe-
sos. Carver. Bang & Olufsen. ADS, Kyocera, HK. Crown.
Haller. B&W. NAD, Tandberg, Polk. Island Audio. Inc.,
1122 Riverside Drive, Holly Hill, FL 32017. (904) 253.3456

CARVER. NAKAMICHI. BANG & OLUFSEN, AILS.,
CROWN. REVOX, HAFLER. ADCOM. MISSION. MERID-
IAN, N.A.D., HARMAN KARDON. KYOCERA, YAMAHA.
LUXMAN. DENON, KLIPSCH, B 8 W. POLK. KEF, D.C.M..
E -V. J.B.L., INFINITY. D.B.X.. AKG, AND OTHER QUALI-
TY COMPONENTS. BEST PRICES -PROFESSIONAL
CONSULTATION. ALL PRODUCTS COVERED BY MAN-
UFACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES. INC.. JACKSONVILLE, FLORIDA 32241 EAST
(904) 262-4000 WEST: (818) 243-1168.

J.S. AUDIO OFFERS AN EXTENSIVE product selec-
tion of HOME AUDIO. CAR STEREO, esotencs and
the new DIGITAL DISC PLAYERS AT EXTREMELY
COMPETITIVE PRICES. We provide six years of au-
dio sales experience, candid honest advice and full
warantee on all products we sell. For pricing and stock
information call: 301-890-3232 or write to: J.S AUDIO.
One Childress Court. Laurel, MD 20707. We honor
Visa MC and COD. Monday -Friday 11AM-7PM. Sat-
urday 11AM-4PM.

SONY PCM UNITS: Sony PCM553ES DI $1099.
PCM501ES DI $749 Catalog of over 70 PCM recordings
(Beta VHS) $1.00. Send check money order: DIRECT -TO -
TAPE RECORDING COMPANY. 14 Station, Haddon
Heights. NJ 08035 609-547-6890.

UP TO 40% SAVINGS -WORLDS BEST AUDIO Equip-
ment: Specify Make. Model. Send SASE. AudioWorkShoo.
Box 18009, Seattle. WA 98118. East 202 723-7404. West
206 325-7601.

WHOLESALE AUDIO, VIDEO, TELEPHONE ACCESSO-
RIES. Cables. antennas. amplifiers, cartridges. transform-
ers. watches. calculators. chemicals. speakers. radios, mi-
crophones. adaptors. Free catalog. 718-897-0509. DIM
Enterprises. 68-12 110th Street. Flushing, NY 11375.

YAMAHA: R9 $699. R8 $529. R7 $419. R100 $549, R5
$269. R3 $199, GE60 $299. CDX3 $349. CD1000 $649.
DX7 Synthesizer $1599.
NAKAMICHI: RX202 $529, BX300 $599, RX505 $949,
Dragon $1499, OMS 5 $799, OMS 7 $1099.
DENON: DRA 555 $349, DRA 755 $429, ORM 44HX $499.
POAI 500 $569. DP61 S399. Sony TCD5M $549. Tascam
M30 $899. 38 $2499. Full USA warranty. VISAMCAMEX
DINERS. COD. Prices subject to change. International
model available. 206-221-2977, 206-361-2455. TASKAMI-
CHI AUDIO: POB 25583. 11555 27th N.E.. Seattle. WA
98125.
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From the corner of Zeff Advanced
Products Co. come two healthy new
performers, the M-80 and S-80 auto
amplifiers.

The M-80 is a subwoofer amplifier
delivering an unyielding 80 watts of
power. An integral phase -accurate elec-
tronic crossover provides a stereo high
pass output. The low distortion and
brute output drive potential of this ampli-
fier reproduces the most demanding
bass passages into even 2 ohm loads
with ease and precision.

The S-80 is an 80 watt stereo ampli-

SPECIFICATIONS M-80 S-80

POWER
THD
SLEW RATE
MIN. LOAD
S/N

80 watts 80 watts
.03% .03%
30V/µS 40V/µS
2 ohms 2 ohms
100 dB 100dB

Two-year limited warranty, parts and labor

fier which can be used as stand-alone
or in conjunction with the M-80 as a
160 watt bi-amplified system. High cur-
rent capabilities and ultra fast circuitry
result in clean, fast transience, making
this amplifier a perfect medium -power
choice for use with today's and tomor-
row's music sources.

Having remained at the forefront of
technology, Zeff Advanced Products has

provided the audio performance stan-
dard for over ten years. From this back-
ground our new amplifiers join a line of
proven, high quality audio components
made entirely in the U.S.A., including
our Parametric EQ/electronic crossover
(THD < .004%, S/N > 102dB) and our
200 watt power amplifier (THD < .003%,
slew rate > 50V/p.S).

For a full line brochure or technical
support write or call (209) 577-4268. In
California call toll free:
1 (800) 25 -POWER.

For power, performance, quality and
reliability . . . it's ZAPCO . . . by
unanimous decision!

Zeff Advanced Products Company
2549 Yosemite Boulevard, Suite E, Modesto, California 95154.
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