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" The new Boston T1000.

A higher level of sonic architecture.

Announcing the Boston Acoustics T1000 tower speaker This unique architecture also frees the dual woofers to
system. It elevates stereo music reproduction to a new, concentrate on bass reproduction alone. in fact, the
rarified level of realism. Yet its stender tower architec- Boston T1000 tower system lets you enjoy the entire
ture requires very little floor space. tonal range of music, including the very lowest octave.
We engineered the T1000 in a distinctive new way. Our With a wide dynamic range that does full justice to

new midrange driver is large, letting it reproduce far digital sources. And with stereo imaging that’s pin-
more of the important mid-frequency information than point precise.

asmaller driver can. In addition, we placed it — and our For a descriptive T1000 brochure, just send us your name
CFT-5 dome tweeter - in the highest portion of the and address. Boston Acoustics, Inc., Department AT,
tower. As aresult, all the directionally important mid 247 Lynnfield Street, Peabody, MA 01960. (617) 532-2111.

and high frequencies emanate together at ear level.
Just as with live music.



Silent
Running.

CARVER'S FAMOUS TUNING TECHNOLOGY
TAKES TO THE ROAD WITH THE ONLY AM/FM
TUNER CASSETTE DECKS CAPABLE OF CUTTING

MULTIPATH INTERFERENCE UP T0 92.9%!

The new TX-Seven and TX-Nire audiophile
autosound decks employ the same Asymmetrical
Charge-Coupled FM Stereo Detector circuitry as
Carvers revolutionary TX-11a home tuner. They also
incorporate an ingenious automatic computer logic-
controlled antenna switching system that further
vanquishes multipath distortion.

In point of fact, no other autosound decks in the
world — regardless of price — even begin to approach
the TX-Seven and TX-Nine's ability to maintain a
hiss-free, glitch-free FM listening environment in
your car.

COMPUTER LOGIC-CONTROLLED
DIVERSITY ANTENNA SWITCHING DRIVES
AROUND MULTIPATH. One way to get temporary
relief frominterference at home is to move the
antenna around slightly. Instead of physically mov-
ing your car antenna, the TX-Seven and TX-Nine use
computerized circuitry to switchbetween two sepa-
vate antennas, oneout-of-phase and one in-phase
with incoming FM signals

When multipath occurs, a special “smart” circuit
automatically switches (at the speed of light) to the
other antenna, automatically correcting phase and
eliminating the multipath before you ever hear it.
What little multipath distortion gets through this
smart antenna system runs headlong into the
remarkable tuner innovation High Fidefity Magazine
described as “.. distinguished (by) its ability to pull
clean, noise-free sound out of weak or multipath-
ridden signals.”

Alone, without antenna diversity switching, the
TX-Seven and TX-Nine’s Asymmetrica: Charge-
Coupled FM Detector Circuitry delivers a nef noise
and distortion reduction of 93.5%! Together, they set
a new standard for clear, clean FM autosound
reproduction.

REAL WORLD CONFIRMATION. Both decks
were tested on a torturous 6-mile course near the
Carver factory which could regularly trigger at least
287 separate multipath occurrences in conventional
autosound FM tuners.

The TX-Seven-and TX-Nine with Asymmetrical
Charge Coupled FM Detectign and diversity antenna
system, reduced multipath ogcurrences to an aver-
age of two during the same caurse while listening to

the same stationst”

L\
R " B
ARVER
: 4 PO.Box 1237 Lynnwood, WA 38046

FACTORY—LOADED WITHEXTRAS. The fifteen
random presets on the TX-Seven and TX-Nine are
incredibly easy to set. Just press the button marked
BEST and the fogic circuitry aufomatically selects
the fifteen strongest signals and locks them in on the
pres'ets. Plus you can select another fifteen on your
own!

Naturally both decks are metal tape compatible
with Dolby® noise reduction and have auto-reverse
transports, separate bass, treble, balance and
loudness and four-way fader controls. Alf tuning
and transport functions are signalled with a gentle
“beep” that keeps your eyes on the road, not on the
compact, ergonomically-styled deck.

There's even a security code system that renders
the TX-Seven or TX-Nine inoperable to anyone but
you, and a quick removal system so you can slip out
your TX-Seven or TX-Nine in seconds for storage in
trunk or house.

THE BEGINNING OF THE PERFECT AUTO-
SOUND LISTENING ENVIRONMENT. Visit your
Carver dealer soon and experience the TX-Seven
and TX-Nine. Out of hundreds of the only tuner/
cassette models available, they are the only ones
which can truly put you in the drivers seat of a
unique, interference-free musical experience.

Dolby is a trademark of Dolby Licensing Corp.

POWERFUL

MUSICAL
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He's good.But can he remember
785 of your favorite songs?

This Magnavox compact disc player can. Favorite Track Selection. With FTS, the
In fact, the top-rated CDB650 is the on’y CD memory remains forever, even during power
you can program to play 785 selections. As outages, even if it s ur plugged. And it comes
you build vour library, just program in your with “ull-function remote control.
favorite selections from each disc inany With 4 times over-sampling and digital
order vou want. The CDB650 will never filtering, all you hear s the absolutcly

flawless reproductior: of sound. What ¢lse
would you expect from the people who
invented CD technology?

The CD365). Unforgettable.

forget them. Because it’s the only CD with

Flawless sound. The ultimate memory.

Nobody puts it together like MAGNAVOX.

Enter No. 18 on Reader Service Card 1986 N.A P Consumer Electronics Corp. A North American Fhilips Company



The purest sound ev
to come from a machine.

The ULTRA D6000 Cotrpact Disc Player. Touch the remote
control a1d the music begins, with an atthority and intensity
you've never heard outside a concert hal . Natural, rich bass.
Highs shinmz- with sweet -larity. The scphisticated design elim-
inates every tint of graininess, harshness, r nging. You are swept
away by tie rasic.

o e tu. ot zobel ool

The D6000 zanrizs the industry’s fisst and only S-year lzser replacement warranty.
Thisfimeproduct is distritutec exclusively through Shur= ULTRA Group dealers.
For the name and lozetian of your nearest dealzr, 2.1l (312) 866-2608.
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A A different breed of crossover. All components are com
puter-grade and mounied on military spec’ glass-epoxy
board. Hand-built to rigsd tolerances. Computer designed
for smooth phase and frequercy response. Results in pre-
cise imaging with remarkable breadth and depth.

¥ Series 2 soft-dome tw:2eter. Design fine-tuned by 16,0G0
data point computer analysis. Low-mass moving system
and narrow magnetic gap for high efficiency and accurate
transients. ADS High Gravity cooling fluid ensures excep-
tional power handling and dynamic range

¥ Two new towers of pcwer. L990 3-way and L690 Z-way.
Extra volume of tower enclosure provides deeper, more
powertul bass. High frequency drivers set in line with the
listener for lifelike, precise imaging. Similarly priced book
shelf speakers cannot compare

T —

© 1987 Analog & Digital Systems Inc

A The laws of wocter design present
two options: cleanar deeper bass or
just plain louder bass. ADS Lanear
Drive wocter plays deep ardd tight
because cone travel is long and con
trolled. Takes tull advantage of the
wealth of bass on CDs. Youll not only
hear the difference, you'll feel it too.

The quts: Inside every ADS speaker you'l
find drivers conceived, engineered, and built
by ADS.

Conceived to be accurate, uncolored, and
thorouchly reliable.

Engineered using proprietary computer
analysis, to yield extraordinary performance.
Built with precision and care unegualled
in Europe, the Far East,anywhere in the audio

industry.

Not every speaker maker builds its own
drivers. None builds them as carefully as w=
do. Thats why ADS speakers are picked as
reference monitors by the premier CD label.
That's why the new level of accuracy
CD pravides can be heard best on
ADS speakers.

The glory?

Waiting for you at your ADS
dealer. Because while we can tell
you how beautifully we kuild
them, only he can show vou how
much better they sound.

A Typical voice coti on left ADS'
version an right Smooth, ight wind
ings and longer coli mean accurate
transients, low distcrtion. Coil always
remains under stric: ampliner control.

» ADS Stifflite® woofer cone. Stiff, to push
more air without warping. Light, to accu-
rately reproduce even the most subtle
transients. No other cone mate-
rial balances these crucial
properties as well
as Stifflite

For more fascinating detai's on ADS speakers,
see your local ADS dealer. 1i you don't know
who he 1s, call us at 800-345-8112, n PA
&00-662-2444
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LEDE® Article Not Authorized
Dear Editor:

The two articles entitled "Build a
Live End/Dead End Listening
Room" in the December and Janu-
ary issues of Audio, authored by
William R. Hoffman, constitute sig-
nificant damage to the good name,
trademark, and technical reputation
of my client, Mr. Don Dauvis.

Mr. Hoffman is not an accredited
Live End/Dead End™ designer. He
has no connection with either Mr.
Davis, Syn-Aud-Con, or any ac-
credited LEDE® designer.

The article describes convention-
al absorption techniques and misla-
bels them LEDE. The techniques
described are not LEDE design
techniques and do not meet pub-
lished LEDE criteria.

In the first article, in addition to
the improper use of LEDE, each
caption to each illustration is incor-
rectly labelled. Also, the room la-
belled "an LEDE demonstration
room” is not remotely qualified.

We believe this is a case of trade-
mark counterfeiting.

We request that Audio publish in
equally prominent editorial space a
full refutation of these articles as
having anything to do with legiti-
mate LEDE design.

We wish to reiterate that these
articles constitute serious damage
to our client’s worldwide classes on
LEDE by presenting a totally false
picture of the design process.

Richard H. Montgomery
Montgomery, Elsner & Pardieck
Seymour, Ind.

Editor's Note: Mr. Davis has prom-
ised a full refutation of Mr. Hoff-
man'’s article for publication in a fu-
ture issue.—E.P.

Calling All Collectors
Dear Editor:

| obtained brief details about Audio
from the very helpful staff of the Ameri-
can Embassy in London. | hope that
you can find a little space within the
pages of your publication to mention
what we are attempting over here in
Great Britain.

Sounds Collectable was started last
spring. The purpose behind this quar-
terly magazine is to provide space for
private record collectors so that they
may get in touch with one another and
exchange information and records for
the overall enjoyment of the hobby. We
are endeavoring to build “a service for
collectors—by collectors.” In the main,
this would cover hard-to-get and de-
leted-from-catalog recordings, ranging
from 78s to the earlier micro-grooves.
Musically, we wish to cover classical
music (solo instrumental and orches-
tral) to, say, the Hollywood sound-
stage musical. We are nonsponsored
and operate only in our spare time on a
nonprofit basis.

Anyone—and we do mean anyone——
living anywhere in the world can join in
the fun. If any of your readers would
like a sample copy of our somewhat
primitive but (we think) friendly maga-
zine, they only have to ask.

Russell Barnes

42 St. Leonard's Ave.
Blandford Forum
Dorset DT11 7NY
England

Taking Issue With Measurements
Dear Editor:

In your November 1986 issue, Len
Feldman reported the results of his
tests of the dbx DX3 CD player. While
most of Mr. Feldman’'s measurements
confirm our experience, two measure-
ments, those of amplitude linearity and
stereo separation, differed significantly
from ours.

First, he reported that —80 dB sig-
nals were reproduced at —68.4 dB.
Our measurements indicate that —80
dB signals are reproduced at levels
very near to —80 dB when the signal
itself—and only the signal—is mea-
sured. However, if a broad-band mea-
surement is made, readings from —-60
to —80 dB may be obtained because
of the presence of out-of-band interfer-
ence at 88.2 kHz.

As Mr. Feldman noted during his
square-wave tests, the DX3 uses digi-
tal filtering with two-times oversam-
pling and a gentle, third-order analog
filter (for better phase linearity). The
two-times oversampling produces an
inaudible 88.2-kHz component which
is attenuated to below —50 dB by the
analog filter. A broad-band measure-

ment of the —80 dB signal level will
pick up some of this 88.2-kHz signal
and result in erroneous readings. We
are certain that the DX3's linearity is
much better than was apparent from
Mr. Feldman's testing.

Stereo separation is also subject to
misinterpretation from the same cause,
and we think that this too is the reason
for the differences between Mr. Feld-
man's measurement of 65 to 54 dB
separation and ours of 90 dB. We have
measured channel separation of at
least 90 dB in many DX3 CD players,
and we believe that the same inconse-
quential out-of-band frequencies pro-
vide the answer to the question Mr.
Feldman himself raised regarding his
measurements.

It is interesting to note that proper
testing of digital equipment requires
not only greater resolving power on the
part of the test equipment, to cope with
digital's wide range and flat frequency
response, but also extra care in the
interpretation of test results. As Mr.
Feldman himself has taken pains to
point out, CD players, including the
DX3, produce out-of-band compo-
nents that can easily interfere with
measurements but do not correlate
with the audible performance which
might be inferred from those measure-
ments. We are still learning the best
ways to measure digital equipment.
This learning process is, after all, one
of the things that keep audio (as a
hobby and an industry) so interesting.

By the way, Mr. Feldman did ex-
press a desire to see dbx produce an
accessory box offering compression
for use with any CD player (especially
for automotive use). Last June we intro-
duced two such products for home
use, the 1BX-DS and 3BX-DS, which
offer compression as well as four other
signal-processing circuits. Similar to
that of the DX3, their compression is
dbx's professional OverEasy (gradual-
onset) circuit, variable from none to
2:1, with a fixed 6 dB of gain added to
the lower end of the dynamic range.
This compression is very useful when
making tapes for the car as well as
when using Compact Discs for back-
ground music.

Leslie B. Tyler

Vice President, Engineering
dbx

Newton, Mass.

(o)}
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ONE STEP IN THE MAKING OF A KEF

Anyone can build a good proto-  right pairs that match o betterthan :
type. The rea! challenge isassuring  *0.5dB. This accounts for KEF's spot- g b Fl
the quality of everyday production. on stereo imaging. Then we test the . 4 :
That's why KEF have the most completed pairs for frequency and
strirgent production test programme  phase response aganst the arginal
in the industry. prototype.

‘We test each individual Refer- ‘We keep all this data by
ence Series driver for amplitude senal number on permanent file.
response with respect to frequency. I a driver should everneed replace-
The computer collates the tested ment, we can supply an exact
drivers and crossoversintoleftand  duplicate.

The Speaker
Engineers

‘Our testing may seem fanatical, buti’s
the onfy way to guarantee performance:

—frank Medicks, k&F SRODUCTIC ENGINEER
REFERENEE MODEL 107
giiiiRies 4 1L

KEF Bedvorscs Lid Tad, Maiastene, Kent ME126OP
KEF Bleqrorics of Amenizalne,, 12120-K Sullyhiel Crr>ie” Chantilly, VA 22021 703/431-8810
Smyts Saurd Zquig et Ltd., 595 Rue du Parc Irduscrie , gagueut Quede;; TANada 5146766490




STEP-UP to the demonstrably superior PER-
FORMANCE and unsurpassed FLEXIBILITY
of our complete line of AFFORDABLE Stereo
Separates. Audio components designed to
complement, enhance and improve your

present system.

Our new power Mosfet High Current and Class
“H"” Signal-Tracking Amplifiers, all manufac-
tured by Soundcraftsmen in the U.S.A., are
the most advanced Stereo and Professional
Amplifiers available. Our 205-watt amps begin
at only $449.00, up to the massive 900-watts-
per-channel-@ 2-Ohms Pro-Power Eight, at less
than 78¢ per watt!

Our four extremely versatile Preamplifiers
range in price from $299.00 to $699.00. These
Unique Equalizer/Preamplifiers and Straight-
Line Preamplifiers offer features such as -
97dB phono S/N, Exclusive Auto-Bridge
circuit for Triple-Powered Mono Operation of
Stereo Amplifiers, and Exclusive 0.1dB Read-
out Differential/ Comparator® Unity Gain Con-
trols for precise infout signal matching.

And for a real “Musical High” enhance your
system with the addition of one of the World’s
Most Accurate Real-Time Analyzers or Equaliz-
ers. Not only the ultimate in Frequency Control
capability (up to 22dB gain per octave) but
also a 100-LED display panel AND an incredi-
bly accurate 0.1dB readout capability!

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’’
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1987 BUYERS’ GUIDE to SEPARATES

19” RACK-MOUNT AUDIO COMPONENTS FOR THE SERIOUS AUDIOPHILE
A CONDENSED GUIDE LISTING FEATURES, SPECIFICATIONS, SIZES AND PRICES...

PRO-POWER FOUR, MOSFET stereo power amp
300 Continuous RMS Watts per channel @ 4 ohms,
205 Continuous RMS Watts per channel @ 8 ohms, 20-
20kHz, 450 Watts RMS @ 2 ohms, 900 watts RMS
@ 4 ohms Bridged. THD < 0.05%, Hum and Noise:
-105 dB, Front Panel switching for 2 pair of speaker sys-
tems. 40-LED 0-1600 Watt Power Meters.

19"W x 5%"H x 1"D, 30 Ibs ... ... ........$749

PRO-POWER THREE MOSFET stereo power ampli-
fier, same as Pro-Power Four, except no 40-LED power
meters. 30 lbs. JE .. . $649

PRO- POWER EIGHT MOSFET stereo power amp.
600 watts per channel continuous RMS power into 4
ohms; 375 watts per channel continuous RMS power
into 8 chms, 20-20,000 Hz with no more than 0.05%
THD; 900 watts per channel RMS into 2 ohms; Freq.
resp. 20-20,000 Hz +0.1dB. S/N -105dB; slew rate
50V/m.sec; TIM unmeasurable; IM 0.05%.

19"W x 5%"H x 16%2"D; 67 lbs.. . . .. .. .$1,399

PM840 Power Amplifier, MOSFET stereo, features
no-current-limiting power supply, 300 w/p/c RMS into
4 ohms; 450 wip/c RMS into 2 ohms; 205 wip/c into
8 ohms @ <0.05% THD; Freq. resp. 20 to 20,000 Hz
+0.1dB; S/N>105dB; slew rate 50 V/microsec;
TIM unmeasurable; damping factor 200.

812"W x 5"H x 12°D; 22 lbs.. .. ... ... .. $549

PCX-1, 5%" x 19” Rack MountICablnet kit, for
PM840, shown installed. 11 lbs. ... .. $49

PCX-2 19" Rack Mountmg kit for two PCR800 or
PM840's, 2 lbs. ... ........ ... .. . ...%49

PCR800 Power Amplifier, MOSFET stereo, 205
watts per channel continuous RMS 20-20,000 Hz into
8 ohms <0.05% THD; TIM unmeasurable; S/N ~105dB;
8%"W x 5”H x 12”D; 22 lbs.. ... ... .. .....8499

DDR1200 Power Amplifier, with 100-LED frequency
spectrum analyzer display. Features Class-H Vari-
Portional circuitry; Autobuffer circuitry for continuous
2-0hm operation; 40-LED power output Meters from 0.02
up to 2,000 Watts; Truclip indicators for each ch; Mono
Bridging switch on rear panel. TIM <0.02%; 250 Wich
into 8 ohms; 375 Wich into 4 ohms continuous RMS,
20-20,000 Hz, THD <0.09%.

19"W x 7"H x 12"D; 52 lbs. ... ... 81,199

FREE!

Enter No. 30 on Reader Service Card

A5002 Power Amplifier, Class-H Vari-Proportional
circuitry and Autobufter for continuous operation into
2 ohms. Features auto crowbar protection circuit for out-
put protection without current limiting. 40-LED 0-1,000
Watt power output Meters; Front-Panel switching for 2
pairs of speakers; True Clipping indicators; Input Level
controls. Output power 250 W/ch into 8 ohms, 375 W
into 4 ohms continuous RMS, 20-20,000 Hz at <0.09%
THD; S/N >105 dB; slew rate >50 V/microsec; TIM

<0.02%.
19"W x 7"H x 12°D, 80 lbs.. .. ... .. ... .. ....$899

A5001 Power Amplifier, Same as A5002 except no
Meters and no input Level controls. 50 tbs......$749

A2502 Power Amplifier, MOSFET stereo with 40-
LED 0-500- Watt power Meters. Features Front Panef
switching for 2 pairs of speakers; Input Leve! controls;
True Clipping indicators. Output power 125 Wich inte
8 ohms, 190 Wi/ch into 4 ohms, continuous RMS,
20-20,000 Hz at <0.05% THD; S/N =105 dB; damping
factor 200.

19"W x 5%"H x 10%2"D, 30 lbs. ... ... ... ... $649

A2801 Power Amplifier. Same as A2502 except nc
Meters and no Level Controls, 28 lbs. . ... ..... $549

Signal Processors

AE2000 Real Time Analyzer/Equalizer, Worlas
most accurate (0.1dB) Real-Time Analyzer/Equalizer.
The first and only analyzer with: Two independent reakb-
time analysis systems, (a Direct 109-LED display with
2dB readout and a 0.1dB readout Differential/
Comparator.) Pink-noise generator, 10-octave Real-Time
Display with Adjustable Decay rate, Mic. preamp, input
for analysis for any Signal Processor, Autoscan mode.
Center fiequencies 32, 64, 125, 250, 500, 1k, 200G,
4,000, 8,000, 16,000 Hz: display accuracy 0.1dB; Auto-
Scan sweep rate 0.1-10 secs/octave: Mic. preamp input
impedance 2K ohms; Frequency response 20-20,000 Hz
+0.1dB; includes 20-Band all-Passive-Coil Equalizer,
with boost/cut range +15db, max. 22db, 0.1dB
Differential/Comparator readout accuracy LED’s for
instantaneous and precise infout signal ballancing, THD
<0.01%, TIM unmeasurable, Hum and Noise ~114dB at
full output. EQ Bypass/Defeat, Monitor and Record
selectors on front panel.

19"W x 5%"H x 11D, 21 lbs . ... .. S .8799

DC4415 Third-Octave Equalizer, stereo with 21
controls/channel. Center frequencies 40, 50, 63, 80, 109,
125, 160, 200, 250, 315, 400, 500, 630, 800, 1,000, 1,600,
2,500, 4,000, 6,300, 10,000, 16,000 Hz: Features EQ
defeat; Infrasonic filter; Tape Monitor and Tape Record;

Differential/Comparator® circuitry for Unity Gain setting
to within 0.1db accuracy for highest Dynamic Range
capability. THD and IMD 0.01% at 2 V: S/N 114dB at full
output; input imp 47,000 ohms.

19"W x 5%"H x 11"D, 6 lbs.. . ...... . ... ....$599

DC2215 Differential/Comparator® Equalizer,
Stereo 10-band, with Differential/Comparator® True-Unity-
Gain circuitry for Input-to-Output balancing accuracy to
within 0.1dB. Equalizer filter circuits use precision wire-
wound Passive-Coil inductors for high gain, low noise
and distortion. Front panel controls include Tape moni-
tor, LED defeat/EQ defeat and EQ Tape Record. THD
and IMD <0.01% at 2 V; S/N ratio 144 db at 10V, boost/
cut range 15 dB, max 22dB. Includes Frequency Spec-
trum Analyzer Test Record, Computone Charts, Cables.
19"W x 5% "H x 11"D, 17 lbs.. ... ........ .. ... $399

DC2214 Differential Comparator Equalizer.
Same as DC 2215 except equalizer filter circuits have
op-amp synthesized inductors. THD and IMD <0.01% at
2 V; S/N ratio 106 dB at 10 V; boost/cut range +12 dB,
max 18 dB.

19"W x 3%2"H x 9”D, 13 Ibs. $299

DX4200 Preampllfler/Equallzer with Compact
Disc Player and Video/Audio inputs. Phono preamp has
Variable Cartrdige Loading (50-800 pF, 100/47,000 ohm),
phono level controls for adjustable +20 dB gain; MC
variable reluctance or MM cartridge inputs; 3-way Tape
Dubbing; 2 external Signal-Processor Loops; conven-
tional ‘line outputs plus separate Autobridge Line Out-
puts for Mono Bridging of Most Amps; EQ S/N 114 dB;

Passive-Coil filters with 15 dB boost or cut for each
octave, max 22 dB; Difterential Comparator circuitry for
True 0.1 dB Unity-Gain EQ balancing; includes Fre-
quency Spectrum Analyzer test record and instant reset
Computone Charts.

19"W x 5%"H x 11"D, 20 bs. . ....... ... ... .$699

DX4100 Preamplifier/Equalizer, with built-in con-
ventional line outputs plus separate bridging line outputs
for mono bridging of most amps. Features 2 external
signal-processor loops; 2 phecne inputs, 2 tape inputs
with 3-way dubbing; phono S/N 97 dB, THD 0.01%;
12 dB EQ boost and cut for 2ach octave, max. 18 dB,
Differential/Comparator circuitry for 0.1 dB Unity Gain;
includes Frequency Spectrum Analyzer test record and
instant reset Computone charts.

19"W x 5%”H x 11"D, 19 lbs.. . ............. .. $549

DX4000 Preamplifier. Same as DX4100 without
graphic equalizer but with 3 external signal-processor
loops.

19"W x 3%"H x 1”D, 15 dbs..... ... .. ........ $399

DX3000 Preamplifier, Inputs for CD player, Video/
Audio, Tuner, Phono, Two Tape Decks with dubbing,
Bass and Treble controls, and signal processor loop.
THD -0.01%, S/N 95 dB.

19"W x 2%"H x 10"D, 10 lbs. ... ...

T6200 AM/FM Stereo Digital Tuner Digital quartz
PLL tuner with 16 Station presets, 5-digit Station Read-
out, Auto-Scan tuning, active High Blend filter. Broad-
Band AM switch, 19” rack-mount front panel. iHF sens
1.6 uV; S/N 75 dB; distortion 0.08%.

19"W x 23%"H x 12D, 10 lbs. ... ....... .. ...$299

16-PAGE, FULL-LINE, FULL-COLOR BROCHURE, AND $19.95 SYSTEM-EVALUATION KIT: 1-12” LP Spec-
trum Analysis Test Record, 2-sets of Computone Charts, 1-Connector Cable for comparison test, 1-instruction
foider for use with your present stereo system. JUST WRITE TO US OR CIRCLE READER SERVICE CARD
for FREE SPECIAL OFFER DETAILS.



MAGNEPLANAR®
TRANSPARENT
SOUND

An actual photo
taken through the
voice/grid diaphragm
of a Magneplanar
loudspeaker

Il MAGNEPAN

1645 9Oth Street
White Bear Lake, MN 55110
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HERMAN BURSTEIN
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Vanishing Species

Q. Are there any companies left that
produce a good, reliable 8-track re-
cord/playback deck?—Tim Ehler, Ear-
ly, lowa

A. The 8-track cartridge deck
seems to have gone the way of Elca-
set, quadraphonic equipment, and the
dodo bird. it is extinct, or nearly so.
The cassette deck has replaced 1t for
reasons of performance, convenience
and reliability. The 8-track cartridge
System was never considered a high-
fidelity medium, whereas the cassette
for some years now has become in-
creasingly so.

However, a few 8-track cartridge
players are still around. Radio Shack
stores, for example, carry some.

Copying “Ancient” Discs

Q. | have inherited a pile of records
of ancient vintage, including 78s, 45s,
33"ss and 16s, as well as a number cof
cassettes. | have a record player (Gar-
rard Zero 100) that operates at 45 and
33" rpm, an open-reel deck that oper-
ates at 17, 3%, and 7'/ ips, and a
cassette deck that operates at 17/ and |
3% ips. Is there any way to use my
record player in the making of tape
coples of 78s or 16s? And is there any
way for me to use the tape decks to
copy the cassettes?—John S. Carroll
Ventura, Cal.

A. To copy your 78s you will have ta
locate a turntable that operates at that
speed. A few such are listed in Audio’s
1986 Annual Equipment Directory (Oc-
tober issue). Considering the age of |
your present turntable, it might be ad-
visable to get a new one that incorpo- l
rates the 78-rpm speed.

To copy your 16-rpm (actually 16%-
rpm) records, play them at 33'4 rpm,
which doubles all frequencies, and
dub onto tape (cassette or open-reel)
at 3% ips. Then you can play the tape
back at 17 ips, which halves all fre-
guencies, thus restoring the music to
almost its original form. | say “almost"
because equalization errors occur
whenever a recording made at one
speed is played back at a different

practice, however, the frequency devi-
ations that result may not be bother-
some, especially since so much of the
material on 16%-rpm discs was not of
spectacular fidelity to begin with.

To copy cassettes, play the cassette
on your cassette deck at 1% ips and
copy onto the open-reel deck at either
3% or 72 ips; 72 ips is best. Play the
open-reel copy at the chosen speed
and dub onto your cassette deck at
17 Ips

Dubbing-Deck Drawbacks

Q | wonder if you can explain
something that seems puzzling. | re-
cently invested a considerable sum in
a new stereo system which includes an
excellent cassette deck. However, the
deck does not have the facility to inde-
pendently make copies of my friends’
tapes, and | find this limits the useful-
ness of the system. | have noticed that
many of the low-priced systems adver-
tised by department stores these days
offer dual cassette decks with high-
speed dubbing. One would expect the
more expensive components, such as
mine, to offer more facilities. But it
seems that very few of the audiophile-
quality decks contain the dubbing fa-
cility. Why is this?

Auto-reverse is another feature of-
fered by many of the department-store
systems, but rarely by the audiophile-
quality decks. It is rather galling to in-
vest a good deal of money in equip-
ment such as mine and then have to
do without the useful facilities offered
by much cheaper systems.—John Ma-
son, Darien, Conn.

A To make a cassette deck that
works well in all respects—frequency
response, distortion, noise, motion, es-
sential features, etc.—requires much
art and a substantial number of con-
trols and annunciators which take a
good deal of room. To get that perfor-
mance with two decks in one frame—a
dubbing deck—becomes a difficult,
expensive, and nearly prohibitive task.
To my knowledge, no dubbing deck
has yet been acclaimed as matching
the performance and features of sin-

speed. Because each frequency is
doubled or halved by the change in |
playing speed, the playback equaliza- ‘
tion circuit applies the boost or cut that
would normally be used for the fre-

quency an octave higher or lower. InJ

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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Sansui’s SX-700 is the most intelligent choice
for upgrading your system or beginning a
new one.

Sansui takes performance to heart. That's why our
new SX-700 AM-FM stereo receiver belongs at the
heart of your system. With solid power,” it easily
handles the surges and dynamic highs of digitally-
sourced music.

Engineered for performance and designed for
durability, the SX-700 has a metal chassis, cover
and faceplate, not plastic like some of our com-
petitors. It also features solid feel knobs and but-
tons, which let you know at first touch that the
S§X-700 is a first class performer.

Put Sansui’s SX-700 at the heart of your system
and get pure performance without missing a beat.
The idea is just as smart as it-sounds.

° 40 watts per channel, minimum RMS, both channels driven into 8 ohms at
20-20,000 Hz, with no more than 0.041% THD

Start smart with this
pure performance receiver

Sansui Electronics Corp., Lyndhurst, NJ 07071, Carson,CA 90746




Matthew Polk’s Magnificent Soundirg New SDA 2A
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The Magnificent Sound of Matthew Polk's
Extraordinary New SDA 2A
Puts the Gompetition to Shame!

“It bas the ability to make your
Pprevious favorite speaker sound almost second rate”

atthew Polk’s magnificent sound-

ing new 3rd generation SDA 2A

incorporates many new advances
pioneered in his top-of-the-line Signature
Edition SRSs. It achieves stunningly life-
like musical reproduction which would
be remarkable at any price but is simply
extraordinary at $499. each. Stereo Review
said, “listen at your own risk.” Once you hear
them you'll never be satisfied with anything
else!

Polk’s Revolutionary True
Stereo SDA Breaktbrough

The magnificent sounding new SDA 2A
incorporates Polk’s revolutionary True Stereo
SDA technology. This patented, critically ac-
claimed, Audio Video Grand Prix Award win-
ning breakthrough is the most important
fundamental advance in loudspeaker tech-
nology since stereo itself In fact, the design
principles embodied in the SDAs make them
the worldss first and only True Stereo speakers.

why do Polk SDAs always sound better than
conventional speakers? When conventional
loudspeakers are used to reproduce stereo
both speakers are heard by both ears causing
a form of acoustic distortion called interaural
crosstalk which cuts down stereo separation,
obscures detail and interferes with the proper
reproduction and perception of imaging, and
spaciousness. Polk SDAs are designed to elimi-
nate interaural crosstalk so that each speaker is
only heard by the one correct ear (i.e. left
channel/left ear, right channel/right ear), like
headphones. The result is dramatically im-
proved stereo separation, detail and three-
dimensional imaging. In order to accomplish
this each SDA incorporates a separate set of
drivers which radiates a special dimensional
(difference) signal which cancels the undesir-
able interaural crosstalk coming from the
wrong speaker to the wrong ear. High Fidelity
called the results “Mind Boggling”.

The Most Extraordinary Value
in High End Audio Today

The new SDA 2As, like all the current SDAs,
incorporate the latest 3rd generation SDA
technology developed for Matthew Polk's Sig-
nature Edition SRS and SRS-2 including 2 ¢ full
complement sub-bass drive for deeper, fuller,
tighter and more dynamic bass response; 2 :
phase coherent time-compensated driver
alignment for better focus, lower-coloration
smoother, clearer, more coherent midrange
and improved front-to-back depth and; 3 :
bandwidth-optimized dimensional signal for
smoother high-end and even better soundstage
and image. The new SDA 24 is the finest
sounding and most technologically advanced
speaker ever produced at its extraordinarily
modest price. It sounds dramatically better than
speakers from other manufacturers that cost 4
times as much and more and is, at $499 ea.,
truly the speaker of your dreams at a price you
can afford.

“Breathtaking...a new world
of bi fi listening.”

The spectacular sonic benefits of SDA
technology are dramatic and easily heard by
virtually anyone. Reviewers, critical listeners
and novices alike are overwhelmed by the
magnitude of the sonic improvement achieved
by Polk’s SDA technology. Stereo Review said,
“These speakers always sounded different
from conventional speakers — and, in our view,
better — as a result of their SDA design.”

All Polk’s SDAs, including the new 2As
produce a huge lifelike three dimensional sonic
image which will amaze you. You will hear for
the first time instruments, ambience and subtle
musical nuances which are present on your
recordings but masked by the interaural cross-
talk distortion produced by conventional speak-
ers. Stereo Review said, “Spectacular.. literally
a new dimension in the sound...the result is

Stereo Buyers Guide

Where to buy Polk Speakers? For your nearest dealer, see page 1 10.

Enter No. 27 on Reader Service Card

Stereo Review Magazine

always better than would be achieved by con-
ventional speakers”. High Fidelity said, “Mind
Boggling...Astounding ... Flabbergasting...we
have vet to hear any stereo program that doesn’t
benefit”. With SDAs every instrument, vocalist

“Mindboggling,
Astounding,
Flabbergasting”

High Fidelity Magazine

and sound becomes distinct, tangible and alive;
allowing you to experience the spine tingling
excitement, majesty and pleasure of live music
in your own home.

Other Superb Sounding Polks
From $85. to $1395. each

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 utilize the same
basic components as the SDAs and begin as
low as $85. each. The breathtaking sonic
benefits of Matthew Polk’s revolutionary True
Stereo SDA technology are available in 5 SDA
models priced from $395. to $1395 ea.

“You owe it to yourself to

audition them” High Fidelity

The experts agree: Polk speakers sound
better. Use the reader’s service card or write
to us for more information. Better yet, visit
your nearest Polk dealer today. Your ears
will thank you.

The Speaker Specialists ®

5601 Metro Drive, Baltimore, Md. 21215



Making a dubbing deck that
works well in all ways is

a difficult, expensive, and
nearly prohibitive task.

e e o

gle-transport decks which merit the
term high fidelity.

Dubbing decks are forced to take
any number of shortcuts for reasons of
cost and/or space. One of these is
omission of noise reduction, either alto-
gether or in part; if a dubbing deck
does provide NR, it may offer only
Dolby B NR, and not the more advan-
tageous Dolby C or dbx NR. Such
decks may not provide appropriate
bias and equalization for ali tape types.
They frequently use automatic level
control instead of the more desirable
manually operated record-level con-
trols; correspondingly, they may omit
record-level indicators. They do not of-
fer separate record and playback
heads, which permit superior perfor-
mance and the ability to monitor the
tape as it is being recorded. And so
forth.

To preserve high-frequency re-
sponse requires very accurate azimuth
alignment of the tape heads (i.e., keep-
ing their gaps exactly at right angles to

the long dimension of the tape). To do
so in both directions of operation, in
the case of an auto-reverse deck, be-
comes difficult and expensive. In the
case of a “department-store deck’
with auto-reverse, it is quite likely that
its high-frequency response suffers.

If possible, | suggest that you com:-
pare the results of a department-store
dubbing deck with the results obtained
when you use your deck together with
another high-quality deck to copy a
tape.

At Home with Digital

Q. When will it be possible for the
consumer to record digitally? Woutd
cassettes be used, or some other me-
dium? What might the cost be in the
first year or two?—Ron Brinton, Plym-
outh Meeting, Pa.

A. Consumer digital recording sys-
tems have been available for several
years in the form of PCM adaptors,
which convert analog audio signals to
digital and format them for recording

on a VCR. Some 8-mm VCRs can also
record digital soundtracks (or, in some
cases, digital sound alone), but with a
lower S/N and more limited frequency
response (15 kHz) than CD players or
PCM adaptors can achieve.

Digital audio tape (DAT) formats us-
Ing cassettes smaller than today's ana-
log cassettes have been developed for
consumer use and may well become
available in 1987. There are two pro-
posed standards, involving stationary
versus revolving heads, but it appears
that the revolving-head (R-DAT) ver-
sion will be the first, and perhaps only,
one to reach the market. My best
guess is that R-DAT machines will ini-
tially cost upwards of $1,000.

Recorders for digital audio disc ex-
ist, though in limited numbers and not
in forms compatible with CD. One such
recorder, for broadcasting, uses com-
puter-type floppy disks and records for
only a few minutes per side; another
uses two-sided optical discs larger
than the single-sided CD A
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You have spent a considerable amount of time and
money in selecting the best audio-visual system. Now
you can make it complete by adding the ultimate

you are.

. component. Control. With state-of-the-art electronic
= products that put you in charge of your audio-visual
environment. With a touch of your fingers. Wherever

Niles Audio Corporation.

Speaker, recording, and source switchers as well
as other high quality accessories. Beautifully styled
and solidly designed to provide you, the audio-visual

enthusiast, with the ultimate component. Control.
Without it, no system is truly complete.

niles y) )
ﬂ /— audio

P.O. Box 160818, Miami, Florida 33116/(305) 238-4373

Write or call today for our free catalog.
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Revox
cassette transport
turns pro.

For consistently superior re-
sults in home audio record-
ing, you need a professional
tape transport. So we put one
in the Revox B215 cassette

deck. Our company philoso-
phy would allow nothing less.

Studer Revox of
Switzerland is the world’s
leading supplier of audio
tape decks to recording
and broadcast studios.
Every transport we build
adheres to the same strictly
professional design criteria.
The B215 is no exception.

1. A Die-Cast Aluminum Alloy
Chassis—Stamped or rolled
metal is not acceptable be-
cause it could warp or bend
over time; also, it cannot be
milled and drilled with the re-
quired precision. The B215
chassis reflects the same mas-
sive stability seen in every
Studer Revox recorder right up
through our $70,000 24-track
machines.

2. Direct Drive Motors—The only
alternative is belts and gears,
both of which degrade perform-
ance over time. To avoid such
compromises, the B215-and
only the B215-has four tape
drive motors: two quartz-locked
Hall-effect motors for the dual
capstans, and two microproces-
sor-controlled DC spooling
motors.

£

3. An Azimuth Stable Headblock—
This is difficult to achieve in
the cassette format because
the headblock must meve in
and out of the cassette shell.
Nearly all other decks use an
inherently unstable “sled”
mechanism. But the B215 uses
a pivoting die-cast headblock
mounted on precision bearings
(.001 mm tolerance) to assure
the stability required for opti-
mum high frequency response.

4. Gentle, Safe Tape Handling—An
on-board microprocessor {one
of three) monitors all tape mo-
tion in the B215. Optical servos
govern the spooling motors to
give constant winding speed,
controlled tape ten- ~— ~

sion, and smooth tape ¥s& [ m=7. T

wrap. The motors
gently slow the tape
just before the end to
prevent tape-stretching

STUDER REVOX

jerks. Tape damage of any kind
is virtually impossible.

Such uncompromisingly
professional transport design
brings extraordinary perform-
ance to the home recordist:
incredibly low wow-and-flutter,
extended frequency response,
and consistently repeatable
results time after time, year
after year.

For one astute listener's
evaluation of the B215’s sonic
qualities, please note the re-
view in Volume 8, #7 of Stereo-
phile. Reprints are available on
request to the address below.

Studer Revox America, Inc.,
1425 Elm Hill Pike, Nashville,
TN 37210/(615) 254-5651

Enter No. 35 on Reader Service Card




JOSEPH GIOVANELLI

Volume Settings with
Remote Control

Q. | am using an equalizer in the
tape loop of my integrated system.
This equalizer is equipped with a re-
mote control which enables me to ad-
just the volume of the entire system via
the equalizer. At what approximate set-
ting should | place the volume control
on the integrated amplifier to achieve
the best sound from the system over-
all?>—Bill Jacques, Phoenix, Ariz.

A. | believe the exact setting of the
volume control on your integrated am-
plifier is not critical. | suggest that you
set it to a point where, with the equaliz-
er's remote volume control adjusted to
its maximum, the program level from
the loudspeakers is just a bit too high. |
suggest this setting to account for vari-
ations in volume among various pro-
gram sources.

Feed-Through Capacitors

Q. | obtained a service manual for
my CD player in order to gain a better
understanding of its operation. | am
puzzled about the nature and use of
one component, shown to be a “feed-
through” capacitor. The circuit boards
are surrounded by a perforated cage,
which | assume is used to shield the
player's circuitry against r.f.i. or to pre-
vent r.f. from escaping. The feeo-
through capacitors are mounted on the
back of the cage. Within this cage are
soldered wires which are really the au-
dio output connections from the player.
The capacitor extends through the
cage, and the output cables are sol-
dered to the capacitor terminals, which
are on the outside of the cage.

These feed-through capacitors are
definitely different from the output cou-
pling capacitors, which are located on
one of the circuit boards. Why are
there feed-through capacitors when
there are already output coupling ca-
pacitors?—Kenneth Beers Jr., Akron,
Ohio

A. Feed-through capacitors are
used as r.f. bypass capacitors. In your
player, they are used to prevent any r.f.
from the player from entering your au-
dio system. They do not block d.c., as
output coupling capacitors do. The ter-
minal which connects the output signal
from the circuit board to the terminal
on the outside of the cage is really one
straight piece of wire. Therefore, ca-

pacitance is not formed between the
two terminals. Rather, it is formed be-
tween that wire and the surrounding
conductor, which serves to mount the
capacitor to the cage and also serves
as its ground point.

Now that you understand how such
capacitors are constructed, you can
realize that their capacitance is very
low, measuring only a few pF. Because
of the low output capacitance of most
CD players, the capacitive reactance
offered by the feed-through capacitor
won't affect the frequency response.

Separate Mono Amps

Q. What hardware is required for a
system using separate monophonic
power amplifiers for each of the two
channels, as opposed to a stereo pow-
er amplifier? How must such a system
be interconnected?—David C. Ben-
nett, Elizabeth City, N.C.

A. There is no special arrangement
needed just because a system in-
cludes two separate monophonic pow-
er amplifiers rather than a single ster-
eophonic power amplifier. Make the
connections in the same way that you
would when connecting a stereo am-
plifier to the rest of your system. All you
need are interconnecting cables. In
the case of a stereophonic amplifier,
the cable connecting it to the preampli-
fier may be a “two-in-one” type. Be-
cause of the physical separation be-
tween the mono power amplifiers, you
may need two separate cables to
make connections to them. If you are
not involved with exotic bridging or
special phase-reversing systems, this
is all there is to it.

Amplifier Hum,
Speaker Connections

Q. When [ first turn on my music
system, there is no hum; after a few
minutes of operation, there is. This hum

can be affected by the adjustment of |

the bass tone control. | have checked
the tubes in my system, and they are
all okay. Do you know what the prob-
lem is?

Also with regard to this music sys-
tem, there are, on the back of the pow-
er amplifier, terminals to which the
loudspeakers are to be connected.
These are marked “Main,” “8 Ohms,”
and 16 Ohms.” My speakers are
marked “Plus” and “Minus.” | have an-

other set of speakers, marked “Red”
and “Black.” How would | connect eij-
ther of these pairs of speakers to this
amplifier>—Bobby Ball, Dewitt, Va.

A. First, let’s look at the hum prob-
lem. Sometimes, as tubes warm up,
their electrical characteristics change.
[t may be that such changes are caus-
ing the hum. Many amplifiers and pre-
amplifiers have hum-balancing adjust-
ments. If your equipment has such a
control, turn it a bit one way or the
other and see whether this eliminates
the hum.

Not having heard the hum, | have no
way of knowing whether it is 60 or 120
Hz. If it is 60 Hz, then it is most likely
associated with the filament circuitry—
as just discussed. If it is 120 Hz, then
the power supply's electrolytic capaci-
tors are involved. Such capacitors can
change value when voltage is applied.
It is not common, but | have seen it
happen. If the ampilifier is old, replace
all of the filter capacitors in its power
supply. Don't forget those interstage
decoupling capacitors.

Your letter does not say if this is an
integrated power amplifier. If you are
using a power amplifier with a pream-
plifier, disconnect the power amp from
the preamp and note if the hum still
occurs. If it does not, you should con-
centrate your energies on the pream-
plifier, performing the same mainte-
nance as described for an amplifier.

As for loudspeaker connections, the
exact connections will depend upon
the impedance of your loudspeakers. If
their impedance is 8 ohms, use the 8-
ohm connection. If 16 ohms, then the
16-ohm connection is to be used. In
either case, consider the terminal
which is marked with its impedance to
be the "hot" terminal. The terminal
marked "main" is the ground or com-
mon terminal.

Regarding the loudspeakers them-
selves, “red” or “plus” indicates the
terminal to be used for the “hot” ampli-
fier connection, and “black” or "minus”
indicates the “common” connection to
the power amplifier. 4

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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“How Much Do 1 Have To Spend For Good Speakers?”’

Audio engineers find good-
natured arguement in just about
everything. But they agree that speak-
ers are the most important part of
your system and create the greatest
sonic difference.

Yes, it makes good sense to
have good speakers. And that makes
us happy at KLIPSCH® because mak-
ing good speakers is our only business.
But for the next few moments, forget
this is a KLIPSCH advertisement and
consider how your system compares
with what many experts describe as
n “ideal balance.”

Some suggest that 40% to

50% of a basic system’s cost should
be allocated to speakers. Another

formula is to spend twice as much
for your speakers as your amplifier.
Spend less and you probably won’t
realize the full potential of your
system.

The issue is really one of

value. Once you're in the proper
price range, a little shopping will help
you find the speakers that give you
the most for your money. Compare
various models for sensitivity, free-

dom from distortion, smoothness of

response, wide dynamic range, quality

of cabinetry, critical acclaim, a time-

honored design — all are important

characteristics. While you're shopping,

you'll note that it’s tough to find one

speaker that wins in every category.
Enter No. 15 on Reader Service Card

Until you discover KLIPSCH.

So how much should you
spend for good speakers’
Decide for yourself -
at your nearest
KLIPSCH dealer.

He has an excellent
KLIPSCH model in
virtually every price
range. To find him,
look in the Yellow

Pages, or call toll
free, 1-800-223-3527.

KLIPSCH kg“o PICTURED ABOVE

wklipsch

A LEGEND IN SOUND~
P.O. BOX 688 ® HOPE, ARKANSAS USA 71801




EDWARD TATNALL CANBY

BIG MEDIUM, SMALL START

cies of audio was promoted for the

first regular on-the-air television
broadcasts in this country at the time
of WWil—was it already FM? But | still
retain my astonishment from that day
at the voracious appetite for sheer
bandwidth that this new broadcast
monster displayed, in those early years
when the rank and file of us first got to
set eyes on a real TV picture with
sound. Definitely there came the grand
reorganization that ended old-band
FM radio, as recounted here earlier.
And in that big shake-up was created
the present or “new” FM band, in the
higher megs. It was plonked down
right in the middle of the TV spectrum,
with the numbered TV channels on
both sides, which seemed very odd to
most of us. If you tuned your new-band
FM off the ends of the assigned fre-
quency range, you could pick up TV
audio. You still can.

What explained it was a matter of
relative proportion. For that new FM,
with its boasted "100-channel” profu-
sion (I'm merely quoting the public ar-
guments of the day), one single TV
channel was pre-empted out of the
baker's dozen set up. Within the con-
fines of that single TV channel the en-
tire FM radio spectrum was placed,

I am slightly vague as to what spe-

complete as we know it today. Vora-
cious is the word for TV.

If our modest little FM audio could
now take over just the older, lower TV
channels, excluding all of the higher
UHF area, we could provide many
more than 1,000 full-width audio chan-
nels for FM radio, each one of them
capable of everything in the way of hi-fi
stereo that is now heard on the FM
radio spectrum. Call it 100 to 1.

This, you can see, is one of those “all
natural” physical setups which, like the
laws that govern automobile speed
and stopping distance, underlie vast
areas of our daily activities. Of course,
the professional broadcast engineer
knows all about it, and the audio engi-
neer too, if he has done his proper
homework. But the public? Who
knows. The exact figures are not im-
portant outside the lab; the general
principle, though, explains a lot that we
should know about broadcasting, and
also, of course, about all the later for-
mats for audio and video that involve
recording and playback. Parameters
differ. The basic relationship does not.

Video continues to demand enor-

mous bands of available space as
compared to audio by itself, minus pic-
ture, wherever we may turn, whatever

the medium. Along with all the otherJ war denial. All these promotions as-

factors put together, that single ele-
ment in our “picture” has an enormous
importance in determining the very
shape of audio.

I have mentioned that after 1946,
that turning-point year, the .newly
launched television operation began to
take over for everything in consumer
electronics, all the way from the 78
phonograph record to the movies. And
somewhere, lost in the big shuffle, both
AM and FM radio struggled to find
even the simplest means for continued
existence. It was a bizarre time indeed,
though all the media eventually did
survive. | think what needs to be said,
then. is a bit about that early TV, back
at its very beginning on our air—and
here | can return to my own memories.

As you may easily guess, a lot of
promoters or would-be promoters in
the last pre-WWIl years were aware
that television was on the way and
wouid tikely become a big thing once
the technical difficulties were solved
for mass production. Exactly as in FM,
the probability of war was not consid-
ered. Nobody wanted to admit the
chance of an event as unsettling as
that, and so business went right ahead
(along with increasing “defense” prep-
arations) straight from the fatal day for
Poland in the autumn of 1939 until the
war caught up with us on December 7,
1941 Two years of frantic develop-
ment, In every non-military field you
can imagine.

But TV really wasn'’t that far along. It
was only black and white, of course—
“only” being an anachronistic term,
since we thought B & W was just fine.
More important, TV began life in huge
floor consoles that enclosed tiny litile
picture tubes almost ridicuiously small.
War or no war, TV wasn't yet ready to
go boom on the economic scene. The
war not only gave FM a lot of time to
experiment but continued the exist-
ing—and huge—AM radio system for
another five years, roughly speaking,
before there was a major shift and TV
came blasting in.

The pre-war promoters were right
about TV's possibilities. But they
seemed, abysmally, to have ignored
one major factor, exactly as FM and
Major Armstrong did. FM stations
sprang up. applications for outlets
piled sky-high in those late years of
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THE GIANTS OF JAZZ HAVE NEVER
SOUNDED BETTER.

AN IMPORTANT NEW Series For Anvone WHo s
Serious AouT THEIR Music.

Columbia Records is proud to introduce the first releases in a documenting the histarical importance of these classic recordings —
continuing series of landmark jazz albums digitally remastered for are based on both original material and new research.
Compact Disc, LP and Cassette Columbia Jazz Masterpieces. Keeping Jaz Histary Alive For
The original album artwork has been retained. And finer notes—  Everyane—In State-0f-The-Art Sound.
LOUIS ARMSTRONG THE DAVE BRUBECK QUARTET SARAH VAUGHAN
MILES DAVIS COUNT BASIE ERROLL GARNER
BENNY GOODMAN DUKE ELLINGTON CHARLES MINGUS
THELONIOUS MONK BILLIE HOLIDAY (O0K PO OVER 80 RELESES

Cowumsia Jazz MASTERPIECES—
A ConTiNnuinG SERIES Or Digimatty RemasTeReD ORIGINAL RECORDINGS.
0 On Cowumsia Compact Discs, Recorns AND CASSETTES.
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Early TV sound? I wish

I could say more. It was,
all things considered,
quite adequate in a mono
sort of way.

T e

sumed that the new media—FM or
TV—would be theirs for the asking,
once the moment arrived. What they all
failed to see was that the existing net-
works and their close associates, like
Ma Bell with its telephone cables,
would grab television whole, to replace
AM radio on a nationwide basis. There
would be no room for the small opera-
tor, in either FM or TV.

And so, as I've mentioned before,
the little FM station at which | worked
was officially a would-be television out-
fit. 'l call it Metro Television, just to
protect myself from long-departed
ghosts. For our owners, FM was merely
a way (to say it once again) to hold a
place on the air, to keep a foot in the
broadcast door. What else? There was
indeed television during the war. But it
didn’t come from us. We purveyed the
finest existing audio—and that was it.

Now, we did indeed have to do
something to make ourselves look
vaguely like a television station. After
all, there was our public image to con-
sider. So one day, shortly after | hove
on the scene with my first radio pro-
grams, a monster console appeared in
our downstairs reception room. It was
a television set! ("TV" had not yet be-
come a common term, nor the British
“telly.”) It was RCA’s very best, with
the aforementioned tiny tube, | think
maybe 6 inches diagonal, protruding
through the startlingly large front area
of the furniture housing. Did they really
need all that console space? With
tubes, probably yes. Television de-
mands, or did demand, space in more
than one way.

None of us had ever set eyes on
actual TV before, some 20-odd souls
including the station engineers and an-
nouncers. So you can imagine the im-
pact of that thing, sitting right there
where everyone had to pass it to go
anywhere at all. It was, as they say, the
cynosure of every eye. Including mine.
You will, of course, understand that
even in the busiest of offices or studios
there is a vast amount of play, so to
speak. Times of waiting, of indecision,
of coffee breaks and restroom visita-
tion plus plenty of just plain goofing off.
That television was very well patron-
ized—and not by the outsiders who
were supposed to be impressed. It ran
all day and evening for us, so long as
there was a broadcast signal.

At first, | glanced only casually, sat
down and looked a while, then went
about my business. But as we know,
television is insidious, even a 6-inch
diagonal. To lose your attention, it has
to get down almost to postage-stamp
size. My attention began not to be lost.
I'm always aware of and interested in
the way media are used for effective,
i.e. dramatic, presentation. | became
fascinated with TV, but not, as you will
be thinking, because of its astonishing
power. It was exactly the opposite—its
uncanny ineptitude at that stage of its
existence. You wouldn't believe it.

Have you any idea how far televi-
sion, with all its enormous faults and its
pall of vacuity, has actually come from
its beginnings as a communications
medium? Beyond belief.

The few stations then on the air
were, of course, network. The big radio
powers had set up pilot plants, so to
speak—not merely in FM radio, as was
necessary for the smaller aspirants,
but in actual TV. The networks could
do it—we couldn't. These pilot stations
were, exactly as we were in FM, non-
commercial, on a very small scale, op-
erated by hook and by crook on tiny
sustaining budgets. But they were
there, on the air, and they could popu-
late the few existing publicly sold re-
ceivers with actual pictures.

What you saw, then, aside from early
newscasting (just a man reading a
script against a blank background)
was what amounted to a small apart-
ment, rebuilt into a makeshift studio.
There was a main "stage” or room, and
various doors, always the same, giving
access to some very restricted areas
behind stage. | sensed that there must
be at least 3 feet of cramped closet
space back there, where the partici-
pants—the actors and performers and
whatnot—had to conceal themselves,
and from which they made their en-
trances and exits.

Scenery? The most rudimentary, on
the order of a very amateur improvised
theatrical show. A drape here, a chair
and table, a couch, maybe one picture
on a wall just to look homey. No out-
door scenes. We didn't have TV out-
doors, short of some enormous van full
of equipment—and it was not a time to
set up that sort of thing.

Sound? | wish | could say more. It
was, all things considered, quite ade-

quate in a mono sort of way. Yes, the
people talked. That was the essence of
TV. And it was live, as the movies were
not. Straight from the station in real
time, never recorded. (That came la-
ter.) If a man spoke to you, he was right
there at the very moment, perhaps a
few blocks away down the street. That
gave a new immediacy that reached its
greatest impact when the big sports
broadcasts came in, years later.

So just picture the scene as |
watched that little screen in the late
'40s, in the lobby of Metro Television,
the FM station. The set is tuned to CBS
and on comes a drama—a radio play,
only now it has pictures. There is that
blank wall again, maybe with a differ-
ent picture, the same old chair and
couch and table—and those doors.
Out of door left comes actress A. She
spouts her lines to actress B, emerging
from the right door. After a bit, the plot
calls for somebody else and out he
comes from the same old place, that
all-but-visible closet behind. Actress A
is finished—she retires back.into her
door on the left, and the play goes on. |
am hypnotized. Because, minute after
minute, time passes and there she is,
actress A, scrunched up inside that
stifling closet behind the left door! Will
she ever get out? She has to be there.
When the poor soul finally emerges, |
give a sigh of relief—I| thought she
might suffocate.

That, repeated a thousand times,
was TV drama in the '40s. In a few
days you got to know every cranny of
those foursquare studios, all too obvi-
ous and immovable, always the same.
It was awful. There was no television
technique; they just didn't know what
to do with the medium.

Then one day, to my astonishment, a
live show came on featuring two musi-
cians at two keyboards—and sudden-
ly, marvelous angle shots of hands,
fingers, heads, a pure fantasy to real,
live music. | was entranced. | immedi-
ately wrote an enthusiastic letter to
CBS TV, all 15 feet or so of it in that
studio. Do you know, a few days later |
got a perfervid reply from the station
crew, almost weeping with thanks. It
was the rare viewer like myself who
kept the CBS TV people faithful to their
art through such perilous times! | wish |
had that letter now. It bore, | thought,
the marks of tears. 4
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PERFORMANCE COUNTS.

SAME GREAT TASTE
VANTAGE®  IN AN EXCITING NEW PACK,

' 9 mg. "tar”, 07 mg. nicoting av. per cigarette by FTC method.

-
-,

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregrancy.

©1986 R.J. REYNOLDS TOBACCO CO.



BEHIND THE SCENES

BERT WHYTE

THE RIGHT OF ASSEMBLY

An

-7A preamp being tted in the Levinson fa/‘//‘t/es

ver the years, certain products
Ohave earned a reputation as

the very best that money can
buy, and their names have become
synonymous with high quality. One of
the most obvious and best known of
these products is the legendary Rolls-
Royce motorcar; others in this exalted
category are such sybaritic essentials
as Purdy shotguns and Patek Philippe
watches. People buy these ultra-ex-
pensive products because they are
precision-made from the very finest
materials, with much hand-crafted
construction and immaculate finish.
Another allure of these products is their
long-term reliability and performance,
their sheer elegance, prestige and
pride of ownership, and, admittedly,
even snob appeal.

In the relatively short history of high-
fidelity sound, no audio component has
attained the lofty stature of a Rolis-
Royce. However, since the emergence
of high-end electronics, there have
been a number of expensive, well-de-
signed audio components whose mak-
ers have aspired to a very high level of
quality. I'think it is safe to say that Mark
Levinson is among those companies
which have assiduously pursued the
goal of making audio components with
uncompromising standards of high
quality. Having used a number of Levin-
son units for some years, | have always
been interested in their technical as-

pects and how they were made. Re-
cently  was invited to visit the new Mark
Levinson plant in Middletown, Connect-
icut, and herewith are some of my im-
pressions and experiences.

The Mark Levinson plant occupies
30,000 square feet of space in several
modern buildings situated on 12 acres
of park-like land. The buildings contain
the administrative offices, laboratories,
and production facilities for all Levinson
products. The complexis also the heac-
quarters for Madrigal Ltd., the distribut-
ing company for Mark Levinson prod-
ucts as well as importer of audio com-
ponents from Meridian, Accuphase, Ja-
dis, Cabasse, Lurng, and Carnegie. The
buildings were formerly owned by a
French oil-exploration company, and
one of them has concrete walls and a
concrete floor several feet thick! This is
now undergoing renovation as the new
Levinson sound room. Obviously, this
kind of structure will avoid all diaphrag-
matic flexure!

Chairman of the board Sanford Berlin
and president Mark Glazier guided me
through all the Levinson facilities while
explaining their philosophy. They are
committed to the manufacture of musi-
cally accurate preamps and power
amplifiers, not to units which souna
good because of some “pleasant” col-
oration. This philosophy was further ex-
pounded on in discussions | had with
chief engineer Kevin Burke. He admit-

ted that it was a decided advantage, in
developing new designs and circuit to-
pology, to be relatively free of cost
constraints. With costs subsidiary to
results, a more open-minded, aggres-
sive, and exploratory attitude towards
innovative ideas and topologies is pos-
sible, always with the goal of optimum
performance.

The first stage of manufacturing for
all Levinson products is a check of
incoming parts. Many high-quality
parts are used, and a number of them
are purpose-built for Levinson. These
include special high-precision potenti-
ometers and toroidal transformers.
High quality notwithstanding, all parts
are checked for dimensional accuracy,
electrical performance, and adherence
to specifications. Tolerances for resis-
tors and capacitors are checked and
matched where desired.

Levinson makes all of their own high-
precision p.c. boards. These are as-
sembled from the inspected parts,
then individually or wave soldered, and
then inspected with high-power three-
dimensional microscopes for shorts or
other flaws. The p.c. board work is as
good as or better than Mil-spec, and in
fact the plant can qualify for military
defense production. All Levinson prod-
ucts are hand-crafted, with teams as-
signed to make p.c. boards and other
subassemblies for a specific product.
All subassemblies are electrically and
mechanically checked from approved
engineering blueprints and samples.
Thoroughness extends to document-
ing the assembly history of each p.c.
board lot. All metalwork--including
Chassis, faceplates, heat-sinks, etc.—
is checked for dimensionality to ensure
accurate assembly, and particular at-
tention is given to Levinson's special
anodizing treatment and engraving.
Faceplates are rejected if even the tini-
est flaw is detected.

A team assembles a particular
preamp or power amplifier, and then
elaborate testing to specifications be-
gins. After a burmn-in period, thermal
and electrical cycling of the unit is per-
formed. A final check of specifications
and inspection of metalwork is done
and the unit undergoes listening tests
at operating temperature.

As you might expect, laboratory re-
search into all aspects of audio is virtu-
ally the lifeblood of a company like
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Dynamically

THE CARVER M-5001 MAGNETIC FIELD
POWER AMPLIFIER LEADS AN INDUSTRY
TREND TOWARDS MORE USEFUL DYNAMIC
POWER FOR MUSIC. . .AND YET STAYS WELL
AHEAD OF ITS INSPIRED IMITATORS.

With its astonishingly high voltage/high output
current and exclusive operatior features, the M-500t
sets standards yet unequaled in the audio commu-
nity. A conservative F TC sine wave output of 251
watts per channel belies its incredible ability to sat-
isfy peak musical transients demanding far more
power. In fact, the M-500t provides more power,
more current and more voltage than any compara-
bly priced amplifier ever offered

POWER EXPRESSED BY THE DEMANDS OF
MUSIC. The Carver M-500t responds to musical
transients with 600 to 1000 watts of dynamic power,
depending on speaker impedance. The gulf between
FTC and dynamic power ratings reflects Bob Car-
ver’s insistence that ampilifier design should fit the
problem at hand: The need to reproduce music with
instantaneous, stunning impact.

The individual leading edge attack of each musi-
cal note lasts less than 1/1000 of a second, yet
forms the keen edge of musical reality which must
be present if true high fidelity is to be realized. It is
especially necessary with the increased dynamic
capabilities of Compact Discs and video Hi-Fi. In
ordinary amplifier designs, the vast amounts of
power required is provided by bulky, expensive
power supplies and huge output transformers.

THE MAGNETIC FIELD AMPLIFIER
SOLUTION. Rather than increase cost, size and
heat output with massive storage circuits. Magnetic

Field Amplification delivers irstantanesus high peak
and long-term power from a six-pound. four-ounce
Magnetic Field Coil. Shown below are the 40-pound
toroid coils from a pair of $7000 esoteric power
amplifiers. In front of them is the M-500t’s Mag-
aetic Field Coil capable of delivering TWICE the
output current ‘=100 amperes at 10% regulation!)
for exceptiorially precise control of voice coil motion.

Thus Carver's remarkable patented design not
only lets you enjoy the stunning sonic benefits of
simultaneous high current and voltagz in a com-
pact, cool-running component, but enables you to
afford audicphile-level power as well

POWER WITH FINESSE. \/hile the M-500t isn't
the only amplitier with aggressive output capabilities.
it is one of the few that tempers brute power with
sophisticated protection circuits beneficial to both
the amplifier and your loudspeaker system. These
include DC offset, short circuit and power interrupt
systems, as well as two special computer-controlled
speaker moniior circuits which protect against
excessive high frequency tweeter input and overall
voice coil thermal overload.

Output is continuously monitored through
dual lightec infinite-resoluticn VU-ballistic meters

Different.

which can react to musical transients as brief as
I milfisecond.

In addition, the M-500t's lack of external fan noise
is complimented by internal circuitry with the best
signal-to-noise ratio of any production amplifier:
Better than 120dB. And, unlike any other amplifier
in its price or power ranges, the M-500t is capable of
handling problematic speaker loads as low as 1 ohm,
It may also be used in a bridged mode as a 700 watt
RMS per channel mono amplifier without any
switching or modification.

MUSIC IS THE FINAL PROOF. Specifications
aside. final judgment of any amplifier must be based
on musicality.

Boo Carver has carefully designed the M-500t
with a completely neutral signal path that is utterly
transparent in sonic character, resulting in a total
tack of listener fatigue caused by subtle colorations
exhitited by many other amplifiers, regardless of their
power rating. A veil will be lifted between you and
your musical source as the most detailed nuances
are revealed and delivered with proper impact.

We invite you to audition the M-500t at your near-
est Carver dealer soon. Against any and all competi-
tion. We believe that you will be pleasantly surprised
at just how affordable this much power, musicality
and accuracy can be,

SPECIFICATIONS: POWER, 251 watts/channel into
8 ohms 20Hz to 20 kHz, both channels driven with
no more than 0.15% THD. Instaneous Peak power,
1000 watts into 2 ohms, 950 watts into 4 ohms, 600 watts into 8 ohms
Long Term Sustained RMS power, 500 into 2 ohms, 450
nto 4-ohms, 300 into 8 ohms, 1000 watts bridged mono into 4 ohms,
500 v atts bridged mono into & ohms Bridged Mono RMS
Continuous Power, 700 watts continusus into 8 ohms Noise,
120dB IHF A-Weighted Weight, 251bs

CARVER

POWERFUL

MUSICAL
Enter No. 8 on Reader Service Card
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As might be expected,
laboratory research is
virtually the lifeblood of
a company like Levinson.

S S SR P 06 o

Levinson. Levinson is enjoying great
success with its new flagship amplifier,
the pure Class-A Model 20, a direct
development of this time-consuming
research. Even at $9,600 per mono-
block pair, Levinson is selling all the
Model 20 amplifiers they can make,
both in this country and abroad. The

Model 20 embodies much innovative
circuitry, including high-current, low-
impedance driver stages; a precision
thermal-tracking bias circuit; a heavity
biased, low-impedance output stage,
and a highly refined soft-clip circuit.
Further technological advances in-
clude a high-current-capacity unregu-

lated power supply, with separate
components for positive and negative
lines (“rails”); fully electronically regu-
lated, independently tracking power-
supply rails for all stages, including the
output; extensive bypass capacitor
techniques; the elimination of imped-
ance-smoothing output Zoebel net-

works to maintain a high damping fac-
tor over a wide bandwidth, and full
protection and dissipation circuitry
which does not interfere with sonic per-
formance. The Model 20 has a rated
output of 100 watts into 8 ohms and
200 watts into 4 ohms, and will deliver
400 watts into 2 ohms with a THD of
less than 0.4%.

Levinson's newest amplifier is the
Model 23. A dual-monaural design on
a single chassis, it incorporates many
of the refinements that resulted from
research on the Model 20. The Model
28 is a Class-AB amplifier with a rated
output of 200 watts into 8 ohms and
400 watts into 4 ohms. It has a current
output of about 50 amperes. Part of
this is due, no doubt, to the hefty
1,250-VA toroidal transformer. The
Model 23 employs a modest amount of
negative feedback and can safely op-
erate into load impedances as low as 1
ohm. Its price is $4,400, and it will be
available as you read this.

| listened to the Model 23 and found
it an exceptional performer, with tight,
deep bass, a good sound stage, and a
lovely, smooth top end. However, good
as it is, it simply isn't in the ultra-perfor-
mance league of the Model 20. | had
the Model 20 at home, teamed with the
great ML-6B preamp, and | drove Dun-
tech Sovereign loudspeakers with it,
using MIT double “shotgun” speaker
cable. This combination produced a
truly extraordinary sound, with ex-
tremely clean bass reaching down to
subterranean levels, a very broad
sound stage, depth that clearly delin-
eated the layers of the orchestra, and
the most refined, sweetest, smoothest,
and most harmonically correct top-end
I have heard from any amplifier. On the
evidence of the Model 20's sound, one
has to conclude that the extensive re-
search devoted to this truly musical
amplifier, and the expensive, painstak-
ing, hand-crated construction that
went into it, have paid off handsomely.

Now if we could all just find a way to
win the lottery . . . ! A
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The best of both worlds . . .

The Accuphase DP-80 CD transport combines with the DC-81
digital processor to constitute the first CD player designed
without any compromises in the effort to reproduce music.
While other audiophile companies sell modified machines
manufactured by others, Accuphase has spent several years
developing their own machine, combining the best available
components and technologies from around the world. Weigh-
ing over sixty pounds and utilizing discrete components for
the most precise digital to analog conversion yet achieved, the
DP-80/DC-81 will stand as a musical reference.

Some of the most sophisticated expressions of CD playback
technology have been designed for recording studio or radio
station use. The complex control facilities required only for
professional audio applications have been omitted in the
DP-80/DC-81 playback system because they would be a bar-
rier between a music lover and his goal of enjoying reproduced
music. Unlike any machine in this price range, the Accuphase
CD player has been designed with the single goal of sonic
excellence.

. . . . i Price: $7000
Itis no surprise that Accuphase is the company that built this

superb component. As a company that combines the purist
vision of small American and European companies with the
technical facilities for research and development, parts selec-
tion, and quality control of much larger corporations,
Accuphase is uniquely capable of taking the newest technol-
ogy to the very limits of its capabilities.

%ccuplmse

Exclusive U.S Distributor MADRIGAL, LTD., PO. Box 781, Middletown, CT 06457  ITT TLX 4942158
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Step beyond ordinary
Dolby Surround” processors.

The Shure HTS 5000 Home Theater Sound System.
Enjoy the thrill of genuine Dolby motion picture sound
in your living room. No other home system comes close.

[t ool s,

This fine product is distributed exclusively through Shure ULTRA Group dealers.
For the name and location of your nearest dealer, call (312) 866-2608.
Dolby Surround® is a registered trademark of Dolby Laborateries Licensing Corporation.

Critics call
Shure HTS 5000
Home Theater
System
the best.

It is rare in audio to find a clearcut
“best” of anything. but in film
surrourd decoders, the Shure is

a hands-down winner.”

—Stereophile

“We've yet to see another Dolby
Surround processor that does its
job as well or as thoroughly as
this one.”

—High Fidelity

““...much higher quality of sound
than ir: most Dolby Stereo theater
installations.”

—Audio

“ ..a decoder. .. that sets a standard
in this field.”
—Stereo Video Guide

“...designed to duplicate quite
closely the exuact relationship found
in the sound track of the movie.”

—The New York Times

... guarantees Dolby surround as
well as stereo and mono synthesis
with.. adjustments to match. ..
any room.”

—Chicago Tribune

“...includes a directional circuit
which increases the directional
perception of the strongest signals.
This is the innovation that truly
distinguishes the Shure unit from
all the others.”

—Suono

“It seems to do just ubout
everything necessary for the repro-
duction of current Dolby surround-
encoded films, as well as spatially
enhancing the playback of conven-
tionai stereo and mono...”
—Sound & Vision

“...logic circuitry makes the per-
formance of the Shure HTS 5000
very close to that of a professional
Dolby Stereo system.”

—AUDIOreview

Enter No. 33 on Reader Service Card



DIGITAL DOMAIN

KEN POHLMANN

MINDING YOUR P’s AND Q’s
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f you read this column regularly
I(and I know you do), you've fol-

lowed me through some of the star-
thing twists and turns of emerging Com-
pact Disc technology. Recently, we've
observed that the CD-ROM and CD-I
formats will promote the Compact Disc
in entirely new markets, to entirely new
users. For example, corporate data
bases, telephone books, automobile
navigation, and interactive fiction
could all be considered candidates for
that 12-cm disc.

In order to appreciate some of the
potentials of the emerging CD formats,
it's important to shed the stereotypical
(pun intended) ideas of what a disc
can and cannot do. An often over-
looked part of the CD system, the sub-
code, can help demonstrate the open-
ended nature of the format.

To begin our perspective-broaden-
ing exercise, try to purge yourself of all
thoughts of LPs and tapes. Those ana-
log audio-storage media are far re-
moved from the bit stream encoded on
a CD. Try not to think of the CD as an
audio medium at all. Rather, consider it
as general storage for numerically rep-
resented information. The fact that
most CDs today have used an audio
signal to modulate the bit stream is
happenstance. The CD is simply a ran-

dom-access, stand-alone, compact
storage medium. Similarly, think of
your CD player as more than an audio
component. It is a data retrieval de-
vice; only a minority of its circuitry is
devoted to the analog audio signal. In
a CD-ROM drive, the audio section is
omitted entirely and replaced by a
computer interface.

A CD is thus much more than a re-
cording. It contains an encoded data
structure complete with all the informa-
tion the player requires to decode the
contained data. Many of the player’s
operational features—such as timing,
addressing, and indexing—derive their
intelligence from special control infor-
mation encoded on the disc. The con-
trol information is hidden in the sub-
code on every CD.

All data on an audio CD is arranged
into frames, as shown in Fig. 1. The
frame structure is used to distinguish
among audio data, parity information,
the synchronization word, and the sub-
code. The 27-bit sync word, both 96-
bit data words, both 32-bit parity
words, and two of the eight subcode
bits are all used on a disc for audio
reproduction.

The eight subcode bits contained in
every frame are assigned letter desig-
nations from P through W, and are col-

lectively referred to as the PQ subcode.
In the audio format, only the P and Q bits
are used; the remaining six bits com-
prise the “user field” and are available
for other applications. The eight sub-
code bits are used as eight different
information channels, with each frame
containing one P bit, one Q bit, one R
bit, etc. Since there is only one subcode
bit per channel in each frame, subcode
data is assembled eight bits at a time,
from 98 successive frames, to form a
subcode block (Fig. 2).

The start of each subcode block is
signalled by a synchronization word
consisting of two sync patterns, Sy and
Si. Because the signai has already un-
dergone a process called eight-to-
fourteen modulation (EFM) by this
point, these are 14-bit patterns. There
are 267 “tegal” EFM patterns, but only
256 of them correspond to possible
values for the eight-bit data which ex-
isted before EFM encoding. The S,
and S, patterns are two of the 11 EFM
patterns which have no eight-bit equiv-
alents; this ensures that the sync pat-
terns cannot be confused with sub-
code data during playback.

Subcode data accumulates at a rap-
id rate. Each CD channel contains
44,100 16-bit (two-byte) audio sam-
ples every second, so the byte rate is
44,100 x 2 x 2, or 176.4 kilobytes/S.
There are 24 audio symbols in every
frame, so the frame rate is 176,400
divided by 24, or 7,350 Hz. Because it
takes 98 frames to make one complete
subcode block, the subcode block
rate is 7,350 divided by 98, or 75 Hz.
That is, there are 75 subcode blocks
every second.

Figure 3 shows some of the informa-
tion contained in the P and Q subcode
channels of an audio CD. The P chan-
nel primarily carries flag bits used by
the player to control the optical pickup.
These flags designate the start of each
track and the lead-in and lead-out ar-
eas on the disc. The lead-in and lead-
out signals tell the player where the
music program begins and ends.

A repeated pattern of ones in the P
channel indicates that the next track is
about to start. This start-flag signal is
eqgual in length to the pause between
tracks but is no shorter than 2 S; if a
pause of less than 2 S occurs between
two tracks, the start flag will begin be-
fore the first of those tracks has ended.
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THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU"WANT

_TAKE A

HUEY

348706. Wynton
Marsalis —J Mood.
Melodic invention! Much
Later; Melodique; more
(Digitol—Columbia)
347492. Glenn Miller
Orchestra—In The Digital
Mood. [Digital—GRP)
293597 Led Zeppelin—
Houses Of The Holy.
{Atlantic)

3507 36. Rolling Stones—
Rewind. [Rolling Stones
Records)
348987-398982. lindo
Ronstadt—Round
Midnight with Nelson
Riddle and His
Orchestra. [Asylum)
339044. Mozart:
Symphony No. 40 In

G Minor. Bovarian Radio
Symphony. (Digitol —CBS
Masterworks)

RODGERS & HAMMERSTEIN

SOUTH PACIFIC

S St PRI
349324

p— "
% THE NEWS

344622. Anito Baker—
Ropture. #| album.
Includes smash hi: Sweet
Love; much more! (Elektra)
319996-399998.
Motown's 25 # 1 Hits
From 25 Years. [Motown)
269209. Boston-
Boston. (Epic)

291278. The Doobre
Brothers—Best of the
Doobies. (Warner Bros
27 3409. Horowitz Plays
Favorite Beethoven
Sonata. Viadimir
Horowitz, Piano

(CBS Mosterworks)
346023. Genesis—
Invisible Touch. {Atlontic|
345777 Peter Gabriel-
So. Includes
Sledgehammer ; In Your
Eyes; more! (Getfen)

WHIPLASH SMILE |

347039

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

3 CDs listed in this ad for just $1.00. Fillin and
mail the application—we'll send your CDs
andbill you for $I. You simply agree to buy
2 more CDs (at regular Club prices) n 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) youll receive the
Club's music magazine, which describes the
Selection of the Month for your musical
interest. .. plus many exciting alternotes. In
addition, up to six times a year, you may re
ceive offers of Special Selections, usually at
a discount off regular Club prices, for a total
of up to 19 buying opportunities.

If you wish to receive the Selection of the
Month, you need do nothing—it will be
shipped automatically. f you prefer an alter
nate selection, or none at all, fill in the
response card always provided and mail it
by the date specified. You wiil always have
at least 10 days in which to make your

7

|’AUL-SIM0N

GRACELAND

345785. Top Gun-
Soundtrack. #1 album!
{Columbia)

346957 Steve Winwood
—Back In The High Life.
{Istand)
246868. Jim Croce—
Photographs And
Memories—His Greatest
Hits. (Saja)
346536. The Monkees
—Then And Now.. The
Best Of The Monkees.
Includes the new hit: That
Wos Then, This Is Now; etc
(Arista)
334391 Whitney
Houston—Whitney
Houston. Greatest Love Of
All etc. [Anstal
336222. Dire Straits—
Brothers In Arms, A= |
album! Money For Nothing,
others. (Warner Bros |
DVORAK-CELLO § -‘
CONCERTO

YO-YOMA

LORIN
MAAZEL
BERLIN

PHIL

R,

348458

decision. If you ever receive any Select.on
without having 10 days to decide, you may

Y Ok

PR S

ELAND

314443, Neil Diomond's
12 Greatest Hits, Vol. 2.
{Columbia)

308049. Creedence
Clearwater Revival
Featuring John Fogerty/
Chronicle. Greatest hits.
{Fontasy}

343582. Von Halen—
5150. (Warner Bros |
345553. Branford
Marsalis—Romance for
Saxophone. Top 10!
English Chamber
Orchestra. {Digital—CBS
Masterworks)

347054. Dovid Lee Roth
—Eot 'Em and Smile.
Yankee Rase; Gain Crozy;
more. (Warner Bros.
263293. Bolling: Suite
For Flute & Jazz Piono.
Rompal, Bolling.

(CBS Masterworks)

return it at our expense.

The CDs you order during your member

ship will be billed at regular Club prices,

which currently are $1498 to $1598 —plus

shipping and handling. {Multiple-unit sets

may be somewhat higher.] After complating
your enroliment agreement you may cancel

membership ai any time; if you decide 1o

continue os a member, youll 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 ycu are not satisfied for any
reason whatsoever, just return everything

within 10 days and you willhave no further

obligation. So why not choose 3 CDs for

$1 right now.

ADVANCE BONUS OFFER: As a special
offer to new members, take one additional
Compact Diss right now and pay only $695.

it's a chance to get a fourth selection at o

super low price!

Selections with twa numbers contoin 2 CDs and count as 2—so write in both numkers.

|
CBS COMPACT DISC CLA Bz Terre Haute. IN F8H L

343327 Wynton
Marsalis—Jolivet/ Tomasi:
Trumpet Concertos.
Philharmonia Orchestra.
{Digital—CBS
Masterworks)

339226. Gershwin:
Rhapsody In Bive;
Second Rhapsody; etc.
M. Tilson Thomas, los
Angeles Phil. {Digitol

CBS Moslerwo:fs]
326629. Bruce
Springsteen—Bom In the
US.A. (Columbia)
342097 Barbra
Streisand—The
Broadwoy Album.
Somewhere; Something's
Coming; more. ‘Columbic)
341073. Steely Dan—

A Decade of Sieely Don.
Reeling In The Yecrs; Hey
Nineteen; more. (MCA)

ANDREAS
VOLLENWEIDER

L

L —
MEMBERSHIP

) ]‘"“M‘K
. L) ’ ‘|
b | 1

b

T

345827 Bob James and
David Sanborn—Double
Vision. Joined by Al
Jarreou, others. Includes
Since I Fell For You.
{Warner Bros.

343095. Philip Gloss
--Songs From Liquid
Days. lyrics by Paul
Simon; David Byrne; etc
Featuring Linda Ronstadt
(CBS)

219477 Simon &
Garfunkel's Greatest
Hits. £l Condor Pasa;
Bridge Over Troubled
Waters; etc. {Columbia}
316604, Tchaikovsky:
1812 Overture; Marche
Slave; Beethoven:
Wellington's Victory. Lorin
Maazel, Vienna Phil
({Digital—CBS
Masterworks,

BILLY JOEL

e o

' THE BRIDGE

PO. Box 1129, Terre Haute, Indiona 47811-11

343251. Bach: Goldberg
Variations. Glenn Gould.
(Digital—CBS
Masterworks)
287003. Eagles—Their
Greatest Hits 1971-197 5.
Ly Eyes; Toke It To The
Limit; etc. (Asylum)
346767 Johnny Mathis
—Most Requested
Songs. [Digitally
Remastered—Columbio
337519. Heart. Top 10
Album. What About Love;
Never; etc [Copitol)
321570. Beethoven:
Symphony No. 5, Op. 67:
Schubert: Symphony
No. 8. lorn Moazel
Vienna Phil. {Digitol—CBS
Mosterworks)
333286. Phit Collins—No
Jacket Required. Album
of the Year! [Atlantic)
348649. The Pachelbel
Canon And Other Digital
Delights. The Toronto
Chamber Orchestro.
[Digital—Fantare|

COMPACT

Please accept ny membership application under the terms outlined
in this advertisement. Send me the 3 Compact Discs listed here and
billme only $1.00 for all three. | agree to buy two more selections
ot regular Club prices in the coming year—and may cancel my
membership at any fime after doing so.

SEND ME THESE 3 CDS:

l
|
|
|
|
|
My main musical interest is (check one): (But | may aways choose from any category) I
|
|
|
|
|
|

Mr OROCK/POP OCLASSICAL
Mrs
Miss. - — .

Poin: First Narse Indial Last Nome
Address — __Apt.
Stote =  — Zip _
Do you have a VCR? (Check one} OYes [ONc 2047587
Do you have o credit card? (Check one) OYes ONo
ADVANCE BONUS OFFER: Also send me ]
a fourth CD right now at the super low price | |
of ust $695, which will be billed to me. || A B o |

|
|
|
|
l
|
|
|
|
|
[ City
|
|
b
|
f

This offer 15 not cvariable n APO, FPO, Alasko, Howa, Puerto Rico; Please write for
detark of olternatve offer
Note:: We reserve the right ta request additienal nformation

or reject any applicanaon

CN5/C2



Try not to think of the CD
as an audio medium at all.
Rather, consider it as
storage for numerically
represented information.

S

If one track is cross-faded into another,
with no intervening pause, the start flag
begins 2 S before whatever point the
producers consider the start of the
second track. The player counts start
flags to locate any particular track.

During audio tracks, the P subcode
channel carries a series of zeros, ex-
cept when the start flag for the next
track has begun. The lead-in is also
encoded as a series of zeros in the P
channel. The lead-out includes both
repeated ones and zeros, alternating
at a 2-Hz rate.

The Q code is more sophisticated.
Each Q-channel subcode block (Fig.
4) contains 72 bits of Q data plus 16
bits of CRCC (cyclic redundancy
check code) used for error detection,
four "address” bits, four bits of contro!
information, and two sync bits.

Of the four contro! bits, only three
have defined uses so far. Bit 1 indi-
cates whether the recording has two or
four channels, allowing for players
which would automatically switch their
outputs from stereo to quadraphonic
sound. (I know of no such players yet.)
Bit 2 is undefined. Bit 3 is used to
permit or deny digital copying; it can
be used to activate or disable the CD
player's digital output or could regulate
the ability of digital recorders to copy
the CD's data directly. Bit 4 indicates
whether the current track is encoded
with pre-emphasis, a high-frequency
boost used to reduce noise; if pre-
emphasis is in use, Bit 4 switches the
player's de-emphasis circuits on to re-
store flat frequency response.

The “address” bits tell the player
how to interpret the 72 bits of Q-chan-
nel data which follow. So far, three in-
terpretive modes have been estab-
lished.

A Mode 1 Q-channel data field al-
ways contains track numbers, time
within the track, and absolute time from
the beginning of track 1; it also con-
tains other information whose meaning
depends on whether it occurs during
the lead-in or during the music. In the
program areas, Mode 1 indicates that
the Q-channel data contains index
numbers within the track, as well as the
timing information. During the lead-in
(track 00, absolute time 00:00), it indi-
cates that the Q channel contains the
disc’s table of contents (TOC), which
tells how many tracks there are (up to

99), how long each lasts, and their
starting times (measured from the be-
ginning of the disc). The TOC is re-
peated continuously throughout the
lead-in, and the data is repeated three
times in each TOC. This information is

read during disc initialization, before
the disc begins playing, so that the
player can respond to any program-
ming or program searching that is re-
quested by the user. Also, most play-
ers can display this information.

g
=
SYNC| @ AUDIO DATA . PARITY AUDIO DATA PARITY
(27) | (8) (95) (32) (96) (32)
291 BITS/1 FRAME
Fig. 1—One frame of data on an
audio CD, before EFM encoding.
P Q R S T U \ w
( 0 [So [So [So [ So | So |So |So | So SYNG
1 S1 | Sy Sq Sq S S1 | S S
2
3
1 e
[ e
' o
98 i R RS
FRAMES : st s SUBCODE BYTE — =
93 oy
94 _""-...____‘___‘ =]
95
96
L 97
P Q R S T v v W

SYNC PATTERN Sg = 00100000000001

SYNC PATTERN Sy = 00000000010010
[ S

Fig. 2—A subcode block is
assembled from the subcode bits

of 98 successive data frames

before being divided into 98-bit frames
for each subcode channel. The
beginning of each block is marked by
two unique sync patterns.
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THE INS AND OUTS OF A SONIC TRIUMP“.

This was a combination of many
things. Long and intense product review
sessions. Critical testing of alloys for
durability and conductivity. Throwing
good prototypes away because they
weren’t good enough. And in the end,
emerging with three removable FM-AM
tuner/cassette players worthy of the
name Alpine.

The problem wasn’t making these
units removable. It was making them
sound absolutely magnlﬁcent
regardless how many
times they had been
removed (progressive
sound degradation
being the most common failing of
removable radios).

To this end, Alpine technicians
employed in these new units their most
reliable tape mechanisms, engineered
to maintain precise tape-head alignment
despite the typically rough handling

“
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Alpine is standard equipment in the Lamborghini Countach.
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removable radios must endure.

They included the legendary T-10 1L
Tuner for the most satisfying, noise-free
reception of any tuner on the road.

And at what might be considered
the weakest link in the chain, the con-
nection between dash and radio, Alpine
placed a new multi-pin connector with
a life expectancy of 25,000 cycles (in
and out of the dash = 1 cycle) with no
degradation of signal.

What was an idea has become a
triumphant reality:
three sonically su-
e perior removable
radio/cassette
players that are Alpine-quality down to
the last circuit. And built for the long,
long haul.

You can now hear the new Alpine

Removables, the 7385, 7284 and 7283,

at your nearest /ILPINE

Alpine specialist.

1987, Alpine Electronics of America, 19145 Gramercy Place, Torrance, California 90501 ¢ (213) 326-8000
Enter No. 3 on Reader Service Card




Audio CDs contain six as
yet unused subcode bits;
the designers guessed that
some unspecified space
might come in handy.

e e

The indicated time-within-track is set
to zero at the beginning of each track
(including the lead-in and lead-out ar-
eas) and is increased during the track
to show elapsed time (Fig. 3). At the
beginning of a pause, however, time-

within-track is set equal to the length of
the pause, and is decreased during
the pause until it reaches zero at the
end of the pause. Absolute time stays
at zero throughout the tead-in, then in-
creases continuously, right to the end

DATA RECORDING AREA

PROGRAM AREA

MORE THAN 2§

—

LESS THAN 2§
|

[LEAD-IN MUSIC TRACK 1 MUSIC TRACK 2 R MUSIC TRACK 3 >-{iust TRACK 4 |LEAD-QUT
2t03s PAUSE 2103s il 28 |, 2t03S 2 Mz
P CHANNEL ——L'_ l
o3 S
[=—ACTUAL PAUSE
TRACK 00 _jo1 01 02 02 03 04 AL
NO,
= INDEX — || 01 00 o1 02 03 _joof 01 02 [:1] 01
= NO
=
<1
E, TIME SET TO ZERO
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Fig. 3—Relationship of P and Q
subcode information to the lead-in,
music, and lead-out tracks on an
audio CD.
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frame. The meaning of the Q data
depends on the mode, which is
indicated in the "Address” field, and
on the frame's location on the disc
(see text).

98 BITS/1 SUBCODE FRAME

Fig. 4—Data structure of a Q subcode

of the lead-out. Time-within-track and
absolute time are expressed in min-
utes, seconds, and frames; a frame is
equal to 1/75 S.

Mode 2 and Mode 3 Q-channe! data
fields are both optional. Mode 2 con-
tains the catalog number of the disc in
52-bit UPC (Universal Product Code)
bar-code form. Mode 3 data, which is
present only in the program area, gives
the ISRC (International Standard Re-
cording Code) for each music track.
The ISRC number gives the country
code, the owner code, the year of re-
cording, and a serial number. if Mode
2 or Mode 3 is used, it must appear in
at least one out of each 100 subcode
blocks.

Every audio Compact Disc contains
additional data capacity in the guise of
the other six subcode bits (designated
R through W). They account for about
20 megabytes of storage and are avail-
able for video information. The original
disc designers guessed that a little
spare room of unspecified space
might come in handy some day. On
the other hand, they may have goofed,
wasting gobs of optical storage capac-
ity forever.

The P and Q subcode bits are im-
portant in playing back music, but the
R through W bits are recorded with
zeros on most audio discs. With the
advent of CD-l, the relatively crude R
through W subcode may never be ex-
tensively commercialized.

The PQ subcode is thus special
data, plucked from the bit stream. It
gathers control information from the bit
stream to inform the player of parame-
ters relevant to decoding.

| hope that with your new insight into
the secret dealings of the subcode,
you've come to appreciate a CD as
more than just a recording. It is an
intelligent, self-directed storage sys-
tem, somewhat like a self-reading,
smart book. The player knows how to
read, and the subcode tells it when to
turn the pages. What is written on the
pages is entirely up to the software
producer. With that in mind, surely the
wide diversity of CD applications be-
comes apparent.

Next time someone asks, “Oh, is that
your CD player?” you should answer,
“No, that's my information retrieval sys-
tem.” Because that's a better descrip-

tion of what you've got.
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YOULL FIND THE MOST ADVANCED CAR AUDIO

ALABAMA: Anniston Sound
Performance Aubumn Audio
Warehouse Birmingham Sounds
Great, The Car Stereo Shop
Cullman Stereo Center Decatur
Southern Sound Dothan Sight &
Sound Gadsen Sound Pertormance
Huntsville Sound On Wheels
Mobile Ken's Car Tunes
Montgomery CKR Automotive
Products, The Record Shop
Peiham The Car Stereo Shop
Roanoke Audio City
Sheffield Manhatian Audio
Tuscaloosa Kincaid TV & Service
Center
ALASKA: Anchorage Cartunes
Fairbanks Hoitt's Music
ARKANSAS: Arkadelphia K C
Audio Video Center Camden K C
Audio Video Center Crossett
Music Mart €l Dorado Music
Mart Fayetteville Stereo One
Ft. Smith Stereo One Little
Rock Car Tunes Magnolia Mus
Mart Corp. Mountain Home
Huberts Radio & TV Pine Bluft
Music Mart Searcy Softmart
Computer & Electronics
ARIZONA: Flagstaft Sound Pro
Glendale Twenlyfirst Century
Lake Havasu City Sound Bank
Lakeside Specialty Electronics
Mesa Twentyfirst Century
Phoenix Jerry's Audio For Your
Car, Twentyfirst Century Prescott
Smmuth Electronics Tempe Twenty
first Century Tucson Audio
£mponium Classic Car Sounds
Yuma Warehouse Sterec
CALIFORNIA: Alhambra Audic
Speciahs! Anaheim Acaheim Hills
Car Stereo, Henry's Auto Sound
Antioch Pantell’s Antioch Music
Auburn Auburn Car Tunes Azusa
Al & £d's Autosound Center
Bakersfield Trans Lex Travelin’
Bellifiower Long Beach Auto Radio
Berkeley Franks of Berkeley Brea
Califorma Mobile System Buena
Park Henry's Auto Radio Canoga
Park Car Fidelity Cerritos Your
Sound Chico How's Thal Sound
Chuta Vista Mad Jacks Clovis The
Sound Shop Compton Al & Ed’s
Autosound Center Concord Auto-
haus Automotive Corona Del Mar
Pacific Caast Audio Video Costa
Mesa Car Fidelity, Long Beach Auto
Radio Covina Whistle Stop Daly Cily
Matthew's TV & Stereo Del Mar
Rancho Auto Sonics Bublin Mabile
Acoustics EI Centro Kukuk's Ware
house Stereo El Toro Henry's
Encinitas North County Stereo
Encino Car Fidehty, Sound Factor
Escondido Auto Secunty Sound
Mad Jacks Eureka Eureka Car
Stereo Fairfield C&M Stereo
Unlimited Fremont Mobile
Acoustics Fresno Banana's Hi Fi
Gardena Allen’s Elecironics (0
Motion Gilroy Hogue Bros Auto
Sterec Glendale Valley Landau
Goleta Creative Stereo Hacienda
Heights Audio Alert Concepts
Hanford Mid Valley Automotive
Hayward Autohaus Automolive
Hemet Auto Sound Hollywood Car
Fidelity Huntington Beach Henry
Aulg Stereo Indio Auto Sound
Inglewood Al & £d's Autosound
Center La Mesa Mad Jacks Lafayette
Creative Car Slereo Laguna Beach
Laguna Stereo Lancaster California
Sound Works Larkspur Marin Auto
Stereo Lawndale Al & Ed s Aulo-
sound Center Crazy Stereo Liver-
more Piersons Car Stereo Lang
Beach Lonrg Beach Auto Radio Los
Aitos Dealer Car Sterec Los Angeles
Al & £d's Autosound Center Auto
StereoWarehouse, B&M Electronics
Beverly Hills Auto Stereo, Columbia
Auto Stereo, Electronic Entertain
ment, Florence Car Stereo, Fupiden
Paris Audio, Rodeo Auto Acces
sories Lynwood Century Auto
Stereo Manteca Prerson’s Car
Stereo Merced Sound Encounter
Mission Viejo Century Auto Stereo
Modesto Paradyme Montclair
Whistle Stop Monterey Park Al &
Ed's Autosound Center Moreno
Valley Auto Sound Napa Autohaus
Automotive N. Hollywood Al & Ed's
Autosound Center, Car Fidelity,
Sound Factor Narce Aulo Sound
Ozkland Auto Radio Headquarters
Qceanside Mad Jacks Qrange
Speakerworks Mobile Oxnard
Breakers Stereo Palm Desert Auto
Sound Palm Springs Aulo Sound
Pasadena Al & Ed's Autosound
Center Pomona Auto Sound Porter-
ville Perfect Sound Redding How's
That Sound Reseda Aulo Sound
Engmneering Riverside Auto Sound
Rolling Hills Estates Pajos Verdes
International S. Lake Tahoe E!
Dorado Audio Sacramento Para
dyme, Stereo Showcase Salinas
D&R Car Stereo San Bemardino
Auto Sound San Carlos Auto Sound
Specialist San Diego Mad Jacks.
Racio Man San Francisco Peter’s
Auto San Gabriel Audio Concepts
San Jose Century Stereo, Dealer's
Car Stereo San Luis Obispo Car
Stereo Stores San Mateo Pan Auto
Sound San Rafael Marin Auto
Sterec Santa Ana Auto Stereo
Sound Center Santa Barbara
Crealive Stereo, Santa Barbara Auto
Stereo Santa Cruz House Of Sound
Santa Maria Creative Stereo, Lom
bards Electronics Santa Monica Al
& Ed's Autosound Center Car Fidel
ity, Sate + Sound Santa Rosa Santa
0sa Cartunes Seaside Kar Tunes
Sherman Oaks Al & Ed's Autosound
Center, Andy's Auto Rad:o Simi
Valley Soundtique Auto Stereo
Stockton Paradyme Consumer Elec
trorues, Rolling Sounds Susanwville
Electronic Butterfly Thousand Oaks
0Oaks Auto Radio Torrance installa

bons Unlimited, Paris Audio Ukiah
Music Hut Upland Classic Motoring
Vallejo Stereo Showcase Ventura
Creative Stereo, Muntz Stereo
Victorville incredible Sounds
Visalia Lee's Stereo W. Hollywood
Rodeo Auto Accessories W. Los
Angeles Al & £d's Autosound Center
Walnut Transonic International
Walnut Creek Walnut Creek Auto
Radio Whittier Speakerworks
Whittier Woodland Jerry's Auto
Stereo Yuba City lerry’s Auto
Stereo Yucca Valley Car Stereo

Specailies
COLORAOO- Arvada Soundirack
Aurora Soundtrack Avon Mountain
Music Boulder Listen Up Sound
track Colorado Springs Sound
Shop, Soundironix Denver Lislen
Up, Soundtrack Durango Gramo-
phone Ft. Collins Audio Junction
Glenwood Springs Stereo Unhn ited
Grand Junction The Soun
Company Greeley Sound\ron‘
Littleton Scundtrack Longmont
Odin Sound Pueblo Soundtronix
‘Steamboat Springs Yampa Valley
Sound Co Sterling Kaned Sound
Emporium Thornten Soundtrack
Vail Mountain Music
CONNECTICUT: Avon Hi Fi Stereo
House of Avon Canton Jo-Di's
Sound Center Danbury Carsion
Stereo East Berlin Carlunes Enfield
Jo-Dr's Sound Center Fairfield
Audrodesign Glastonbury Auto-
fictelity Greenwich Aulo Sounds
Groton Leiser Sound Harttord
Jo Di's Sound Center Manchester
Jo-Dr's Sound Center Mitford
Installation Unkimited New Haven
Aucho £tc Champion Aulo Safety
New London Jo-Di's Sound Center
Newington Hi Fi Stereo House
North Haven Jo-Di's Sound Center
Norwalk Audiotronics, Jo Di's
Sourid Center Norwich Leiser
Sound Norwichtown Leiser Sound
Old Greenwich Audiocom Stamford
Fairfield Stereo Stratford West
chester Stereo Waterbury Jo-Di's
Sound Center Waterford Tweeter,
Eic West Hartford Jo Dis Sound
Center Westport Westchester Stereo
DELAWARE Dover Sound Studic
Newark Sound Studio Wilmingten
Sound Studio
FLORIDA: Boca Raton Verns Elec
tromics Bradentom Stereorama
Brandon Stereorama Clearwater
Stereorama Coral Gables Florida
Car Sounds, Sound Advice Ft.
Meyers Stereo Carage Fi. Lauderdale
Sound Advice Ft. Pierce Sound
Shack Ft.Walton Beach Professional
Aulo Radio Gainsville Couch Elec
tromes Hialeah Walder Electronic
Hotlywood Sound Advice Jackson-
ville Audio Tech Audio Tech
Regency, Discount Sound, Discount
Sound Jackson Hoyt Hi Fi Center
Lake Waies Carouse! Records Lake
Worth Aurfio Advisors Lakeland
Carousel Records Longwood Audio
Garage Marathon Sound Source
Mhami Electronic Consumer Florida
Car Sounds Las Fabricas Metro
Electromics, Oison Electronics
Preston Electronics, Sedons Elec
tromics, Sound Advice Sympathetic
Ear Walder Electronic N. Miamy
Cartronics N, Miami Beach Sound
Advice Naples Stereo Garage
Newport Richey Stereo Speciallies
Orange Park Aucio Tech Orlando
Audo Garage Panama City Watt
sound Stereo Pensacola Al! Pro
Sound Pinellas Park Car Sterecs
Unhmited, Stereorama Rockledge
Car Radios USA Sarasota Steveo
rama S. Daytona The Car Si
Company St. Petersburg A\I States
Radio Stuart Fox Audio Sunrise
Sound Advice Tallahassee The
Stereo Store Tampa Sound Advice.
Stereorama Of Tampa Vero Beach
Audiohouse W. Paim Beach Sound
Advice West Melbourne Street
Sound Winter Haven Carousel
Records, Winter Park Audio Garage
GEORGIA: Atlanta American Radio
Spectrum Sound, Stereo Designs
Augusta Stereo City of Georgia
Brunswick H & H Service Store
Chamblee American Radio
Colurbus Audio Connection
Cornelia Vaughn Music Dalton
Sound Service Decatur American
Rattio Dublin World Hi 1 Gainsville
Electronic Sales Jesup Radio Shack
La Grange R TR Limited Lawrence-
ville Suur\d Pro Lilburn Sound Pro
Marrietta American Radio Milledge-
vitle World Hi f1+ Rome World Hi F
Roswell American Radio Savannah
Radio Tape Center Southiand
Sound Thomasville Hi F1 Sales &
Service Trtton Bergers Audio & TV
Valdosta Stereo Connection Warner
Robhins World Hi F: Electronics
HAWAIL: Aiea Flecironic Enterizin
ment Hilo Hilo Audio Hanolulu
Auto Audio. Electromic Entertain
ment, Island Sound Kahului Elec
tronic £ntertainment Kailua Car
Tunes Lihue Auto Systems Kaual
Wailuku Electronic Entertainment
IDAHO: Boise Sound Pro Coeur D
Alene Amencan Television Idaho
Falis Phase Four Stereo Lewiston
Stewner Electronics Moscow Aspen
Sound Inc Nampa Jamison's Music
Wes! Pocatetlo Phase Four Twin
Falls Audio Warehouse
ILLINOIS: Algonguin Team Elec
tronics Alsip Car Tronics Alton
Reliable Stereo & Video Arlington
Heights Columbia Audio Videa
Aurora Stereo Systerns Belleville
Audio Musicale Carbondale
Nalder's Stereo Champaign Good
Vibes Sound Chicago Automotive
Sound Systems, Capitol Service
Mobile Music, United Audio
Centers Danville Bud, Car Stereo
Decatur Apple Tree Stereo Deertield

United Audio Centers DeKalb
Appletree Stereo Downers Grove
Safecar Efmwood Park ©inishing
Touch Car Care Highland Park
Autosomcs, Columbia Audio Video
Jacksonville Music World 1st In
Video Joliet Stereo Systems
Kankakee The Shoppe Lansing
Unitek Electronics Moline Ram
Automctive Mount Prospect Mobile
Music Mt.Vernon Dons Stereo &
Speed Center Naperville Stereo
Systems Niles United Aucho Cen
ters Normal Appietree Stereo Pala-
tine Auto Sound Peoria Team of
Peoria Quincy Music World Ist In
Video Rockford Appletree Stereo,
Columbia Audio Video Schaumberg
United Aucho Centers Spring Valley
Audio Labs Springfield Sundown
One $t. Charles Autobahn Services
Sterling Sterling Flectronics Vernon
Hifls United Audio Centers Villa
Park +i Fi Hutch Westmonl Sounds

Deluxe

INDIANA: Bloomington Alan Audio
Carmel Sound Productions Evans-
ville Risley Audio Ft Wayne
Classic Stereo Pak Highland Road
Concepts Indianapolis Audio Elec
tromes Ovation Audio Sound
Productions tasper Audio World
Madisonville Ri. ey Marion
Classic Stereo Mishawaka Avto
Radio Specialist Muncie Classic
Stereo § Latayette Cood Vibes
Sound South Bend Classic
Stereo-Pak Terre Haute Audio
Connection Vincennes Record
Cellar Audio Viden, Risley
Electronics,

TOWA: Ames Cyc lone Motors
Carroll Sound & Service Cedar
Rapids Audic Roorm Centervilie
Wrights Stereo TV & Aophance
Davenport Auco Odyssey

Moines Aucho Lab Stereo .)Ounﬂ
Studio Dubuque Audio Room

Ft. Dodge Sound Wor'd lowa City
Audio Odyssey Of lowa Keokuk
Music World 1st In Video Mason
Mason City Sounst World
Sioux Clty Pllanz Electronics
Spencer Carey’s TV & Stereo Storm
Lake Sound & Service Waterloo

KANSAS ‘Arkansas City Sparks
Music Dodge City Cartunes
Emporia Audio Video Connection
Garden City Team Electronics Great
Bend Aucho Flectronics Hutchin-
son Hayes Sight & Sound Lawrence
Kiet's Record & Stereo Manhattan
Rolling Thunder Overland Park
Brands Mart Stereo Santa Fe Auto
Sound Topeka Nelson's Wichita
Rolling Thunde
KENTUCKY- Bardstown Mr Music
Bowling Green Poston Electronics
Corbin Sounds Around Town
Ehzabethtown Replay Florence
Sight In Sound Lexington Ovation
Audio Superb Sound Lexington
London Scunds Around Town
Louisville Audio Video by Design
Music City Sound Factory Murray
Sunsel Blvd Music Owensboro
Risley Electronics Paducah Risley
Eiectronics Pikeville Audio Connec
fi0n Prestonsberg B&W TV
Appliance
LOUISIANA- Baton Rouge David <
Car Stereo & Comm Gretna Campo
Apphance, Sterec Village Harahan
Mobile One Lafayette Rick, Smith
Audio Sound Electronics Lake
Charles Classic Audio Systems
Mandeville Campo Apphiance New
Iberia Village Sound Center Ruston
Music Mart Corp Shreveport
Stereo & Record Center Stidel
Campo Appliance
MAINE: Bangor Radio City
Camden Harbor Audio & Video
Lewiston Radio City S. Portland
Great Northern Sound Co
MARYLAND- Annapolis Space
ways Sound Baltimore Carsounds,
Discerning Ear, Stansbury Stereo
Center Bethesda Auto Sound
Systems Columbia Car Stereo
Systems Frederick The Electromic
Shop Hagerstown Hunt Audio &
Associates Langley Park Audio
Associates Laurel Audio Assoc)
ates Lutherville Gramaphone
Perry Hill Stansbury Stereo
Center Rockville Audio Associ
ates. Auto Sound Systems, Greg's
Auto Sound Salisbury Sound
Studio ﬁmomum Carsounds
Waldorf C.

MASSACHUSETTS Ashland Crea
tive Car Stereo Billerica Mabile
Automotive Boston Nantucket

nd Tweeler Elc Brantree
Nantucket Sound Tweeter, Etc
Brockton Soundtrack Audio
Burlington Tweeter Etc Cambridge
Tweeter, Fic Chestnut Hill Tweeter,
Etc Danvers Rich™ Car Tunes,
Tweeter, Etc Dedham Tweeter, Etc
Fitchburg Music Forum Framing-
ham Natural Sound Tweeter, Etc
Framington Auto Stereo Place
Gardner Music Forum Greenfield
Long Radio_ Music Store Hyannis
Nantucket Sound, Tweeter, Etc
N. Attlebora Audio Concepts
N. Dartmauth Richies Auto Radic
Nerthampton Long Rad i Norwood
Northeast Security & Stereo
Peabody Nantucket Sound Pittsfield
Taylor d Sound Saugus Nantucket
Sound, Northeast Securily &
Slereo Shrewsbury Leiser Sound
Rayco Car Service Springfield
Long Radio Of Springhield
Stoneham Auto Sound North
Waltham Wallham Camera &
Stereo Watertown Beaconwood
Acoustics, Rich's Cartunes
MICHIGAN: Allen Park Car Tunes
Stereg Center Ann Arbor Hi F1
Buys Bay City Olson Auto Radio.
Superior Sound Berkley Car
Tunes Stereo Cenfer Birmingham

Gramaphone Dearborn Radio
Frank Drayton Plains Dixie

Sound €. Lansing Hi Fi Buys

Flint Custom Auto Sound

Grand Rapids Classic Stereo
Jackson Jackson Auto Sounds
Kalamazoo Classic Stereo

Lansing Hi F1 Buys, Skory Auto
Sounds Marquette American TV
Midland H: [ Buys Muskegon
Langlois Stereo Petoskey Kurtz
Music Pert Huron The Van Shop
Saginaw Olson Avio Radio St.
Joseph T County Audio Traverse
City Kurtz Music Warren Radio
Frank Westland Car Tunes Stereo
Center Ypsilanti Future Sound &
Communication

MINNESOTA: Alexandna Audic
Concepts Baxter Stereo |

Bemidji Team Clecironcs
Brooklyn Center Audio King
Burnsville Audio King Duluth
Stereo 1 Edina Audio King
Fairmont Midwes! Satellie Audio
& Video Fargo Stereo | Fergus
Falls Team Electronics Golden
Valley Audio King Car Stereo
Center Grand Rapids Team
Flectronics Hibbing Team Elec
tronics Hopkins Transportation
Electromcs Mankate Audio King
Maplewood Audio King Car Stereo
Center Minneapolis Audio King
Minnetonka Audio King Rochester
Audio King Roseville Audic King
St. Louis lsark Audio King Elec
tromcs St. Paul Audio King St
Cloud Stereo 1 Virginia Team Elec
romics Wilmar Sound Image
Winona Amalgamated Audio
MISSISSIPPI. Columbus Audic
Advantage Greenville Cartunes
Gulfport Campo Appliance Empress
Of Mississipp Hattiesburg Hi Fi
Crursiry Jackson Automotive Audio
Laurel H £ Cruisin MeComb Custorn
Audio Natchez Sound Circult
Oxford Sights & Sounds Pascagoula
Empress Audio & Video Toledo
Audio Advantage Vicksburg Sound
Circut

MISSOURI: Cape Girardeau Stere
One Columbia D&M Sound Kansas
City Brands Mart Stereo Kirksville
Wrights Stereo Knob Noster
Gambles Lebanon Sight & Sound
Poplar Blutf American Hi F: Rolla
End Of The Rainbow Springfield
House of Sound St. Louis Hi f1 Fo
Fum, Sound Central Sunset Hills
Hammond Electronics West Plains
Hubert's Radio & TV

MONTANA. Billings Sound Prc
Bozeman Sound Pro Butte Ossello’s
Great Falls Rocky Mountain Hi Fi
Sound Pro Havre Northern Elec
tronics Helena Sound Pro Missoula
EBlectronic Parts

NEBRASKA: Columbus Columbus
Music Co Kearny Midwest Audio
Lincoln Stereo West N, Platte Team
Electronics Norfolk Mid City Stereo
Omaha Custom Electronics Stereo
West York Midwest Audio
NEVADA: Las Vegas Import Audio
Reno Car Audio Systems. * Such 2

eal” Electroncs

NEW HAMPSHIRE: Concord Audio
Of New England Exeter Auto Sounds.
Of New Hampshire Keene Sound
Power Laconia Audio Of New
England Manchester Campus Hi Fi
Tweeter Etc_Nashua Tweeter Elc
Newington Tweeter, €ic Rochester
Campus Hi F1 Salem Cuomo’s

W. Lebanon Car Sounds

NEW JERSEY: Belleville 7ippos
Car Stereo Cherry Hill Auto Sound
Delaware, Soundworks Deptford Hi
Fi Connection €. Brunswick Atlantic
Stereo Edison Zippos Car Stereo
Hasbrouck Hts. Saddle Brook Stereo
Howell Ficielity Car Stereo Marlton
Hi Fi Connection Millbum Profes
sional Audio Minehiil Linear Elec
tronics Morristown Headguarters
Sound Express N. Plainfield

Audio 22 Neptune Auto Audio
Newton Partroy Sound Paramus
Leonard Radio, Stereo Warehouse-
Rabson's Pleasantville Fidenty Car
Sterec Ramsey Rolling Tone
Raritan AC Audio & Video Ridge-
field Galaxy Sound Ridgewood
Motoring Images Scotch Plains
Kartunes Shrewsbury Monmouth
Stereo Tom's River Rand's Camera
& Hi 1 Trenton Hal's Stereo Sound
Center, Sound Automotive Universal
Stereo Union City A&D Auto Stereo
Sound Waterford Works Van House
Coach West Caldwel! Samm Sound
Westwood Cruisin Music

NEW MEXICO: Alhuquerque West
Coast Sound Systems, Hudson's
Audio Center Carlsbad Beason's
Clovis Towne Crier Farmington
Sound On Wheels Gallup Uncle
Hiawall s Cartunes Las Cruces

The Sound Room Raton Odyssey
Mus« Roswell Street Sounds $Santa
Fe West Coast Sound Systems Taos.
Que Pasa Music & Electronics
NEW YORK: Albany Jo-Di's Sound
Center Allegheny Sound Track
Amherst Amherst Electronics
Auburn Mayco Radio Batavia Un
corn Record & Audio Bay Shore
Papa Angelos Discount Boonville
Adirondack Music Bronx Fordham
Auto Racho, Professional Auto Radio
Brooklyn Phils Aulo Radio, Stereo
Warehouse Rabson's Corning
Chemung Efeclronics Eastchester
Auto Concepts Elmira Chemung
Electronics Freeport Rogers Stereo
Fresh Meadows Sound Stage Audio
Garden City Car Tunes Auto Stereo.
Steren Warehouse-Rahson's Glenn
Falls Audio Genesis Greece Stereo
Shop Hartsdale S&I £lectronics
Henrietta Stereo Shop Hicksville
Audio Designs, Designatrons
Huntington Station Audio Break
fhroughs Ithaca Chemung Elec
tronics, Sound Image Kingston Auto

S0.nd Systems Latham Auto
Radio Repair Manhasset Audio
Braakihroughs Mt. Kisco Four
Wheel Sound Mt.Vernon Central
Lok Co Nanuet Short Stop Car
Raztio New York Leonard Radio
Scund Stage Audio, Audio Salon
N. Syracuse GP Enterprises
Oreanta Stereo Lab Patchoque
Sauare Deal Plattsburgh Great
Narthern Stereo Whse Port
Jefferson Designatron's Stereo
Store Poughkeepsie Sound On
Wreels Riverhead Showtime Stereo
Rachester Stereo Shop
Rosedale 5 F Sound Unfimited
Salamanca Sound Track Saratoga
Springs Le Sounde Schenectady
Apallo Sales St. James Konstant
Andio Staten island Clone Audio
Syossett American Soundcratt
Syracuse GP Enterprises, Gordon
Electronics Valley Stream Stereo
Warehouse-Rabson's Vestal Gordon
Erectronics Wappinger Falls Sound
Ortyssey Watertown Northern
E ectronics White Plains Audio
Experts Westchester Stereo Whites-
boro Adirondack Music Williams-
ville Stereo Advantage Woodside
L2onard Radio
NORTH CAROLINA: Asheville Mr
Toads Chapel Hill Stereo Sound
Charlotte Carolina Car Stereo
Sound Systerms Concord Carolina
Car Sterep Conaver Audichaus
Ourham Dashboard Stereo. Vickers
Eudio Fayetteville Sound Systems
Goldsboro Pro Sound Greensboro
Fudio Video Concepts Sound
Systems Stereo Sound Goldsboere
Fro Sound Company Greenville
Tdd's Stereo Center High Point
Audio Video Concepls Jacksonville
Onslow Audio Center Kinston
Stereo Concepls Morehead City
Anderson Audio Morganten Macs
TV New Bern Anderson Audio
Ralmgh Audio Express Roanoke
Oday's Electronics Roanoke
Rapids Today s Electronics Rocky
Mount Microwave World Wilming-
ton Aflantic Aucio Wilsen Modern
Sterec Winston Salem Stereo
:ound Audio Video Concepts,

m Car Hi Fi
NORTH DAKOTA: Bismark Pac fic
Sound Dickson Music Hut Grand
Forks Team [ lectronics Jamestown
“usic Corner Langdon Easy Way
Minot The Sterec Shop Williston
Team Electronics
OHIO: Akron Audio Craft Golden
Gramaphone Cincinnati Sight In
Sound Cleveland Audio Craht B&B
Apphance Columbus Hammond
Electronics Dayton Stereo On
‘Wheels Elyria West Com Audio
Findlay Audio Craft, Soundirek
Galtipolis Bob's Electronics Healh
Hammaond Electronics Lima Classic
Stereo Mansfield Hammond Elec
ironics Mayfield Hts. Audio Craft
Mentor Wes! Com Audio Middle-
burg Heights B&B Apphance
Milford Sight In Sound Minster
Gudorf & Sons N. Canton Hammond
Electronics Parma West Com Audio
Toledo Aucho Craft, Car Stereo One
w:snake Audio Craft

HOMA: Bartlesville The Sound
Slanon Durant Rick Mackey Sound
Center Enid Sounds Incredible
Guymon Sound Service Lawton
Audio Tech Moskogee Sound World
Oklahoma City David’s Stereo
& CB Ponca City Scunds Incredible
Shawnee Audio Express, Rave Sound
Stillwater Custom Car Stereo Tulsa
Impenial Sound, The Phonograph,
Ltd Weatherford Phil's Stereo
Warehouse Woodward Gills Store
OREGON- Beaverton Chelsea Audio
Bend The Stereo Plant Corvallis
Good Guys Stereo Eugene Good
Guys Stereo, Sterec Loft Grants Pass
Sheckells Stereo Klamath Falls
The Sound Chamber Medford
Sheckells Stereo Portland Chelsea
Audio Salem Focus Electronics
The Dalles Lulz Enterprises
PENNSYLVANIA Allentown Sassa-
tras Audio Altoona Sound Concepts
Bloomsberg Webber's Pro Audio
Bryn Mawr Sassafras Audio Camp
Hill The Stereo Post Chambersburg
Sunrise Electronic Connellsville
The Electronic Tree Ephrata Sterec
Barn Erie PJ s Auto Sound Feaster-
ville Sassafras Aucho Gibsonia
Listening Post Greensburg Pat’s
Stereo Harnisburg The Stereo Post
Hazelton Jannen Systems Indiana

TECHNOLOGY AT THESE ALPINE SPECIALISTS:

TENNESSEE: Chattanooga The
Radio Clinic Cookeville Network
Entertainment Jackson Save A Lot
Auto Johnson City Mr Toads Kings-
port Mr Toads Knoxville Cartunes,
Lindsay ‘Ward McMinnville Net
work Entertanment Memphis New
Car Stereo, Save A Lot Auto
Murfreesboro Audicmasters Nash-
ville Karco Auto Audio, Network
Entertanment Nicholson's Stereo,
The Car Stereo Shop

TEXAS: Abilene Bunkley's Sound
System Addison Earmark Amarillo
Soundroom of So Western Music
Arlington Hawk Electronics, Sound
Idea Austin Audio Video, Road
Sounds Bay City Car Stereo Center
Beaumont Brock Audio Brownsville
El Arca Electronics, Panorama
Electromcs Bryan Road Sounds
College Station Aucio Video Corpus
Christi Tape Town Audio Dallas
The Car Stereo Store, Hawk Elec-
tronics Del Rio Western Auto Eagle
Pass Trevino Music El Paso Casa
Sonido. Music Systems, Sound
Room Electronics Fort Worth Hawk
Electronics, Sound Idea Galveston
Car Stereo Center Graham Layheld
Music Houston Auto Entertainment,
Custom Car Stereo, Fingers Furni
ture Home Entertainment, Sheffield
Audio Humble Fingers Furniture
Hurst Sound Idea Lake Jackson
Car Stereo Center Laredo Audio
Systems, Ramirez Tire Center Long-
view Stereo & Record Center
Lubbock Hi Fidelity of Lubbock
Marshall Stereo & Record Center
McAlen £ Centro Sound Center
Showery Stereo, Sound Centers of
the Valtey Midland Electronics Ser-
vice Center Nacogdoches Spinel
Music Odessa Elecironics Service
Center Pampa Hall's Pasadena
Coopers Custom Audio Ctr, Fingers.
Furniture Richardson Earmark

San Angela Sound Box San Antonio
Bjorn's Stereo Design, Classic Car
Audio. Mobiie Hi £/ San Marcos
Discovery Audio Video Sherman
The Audio House Temple Road
Sounds Texarkana Texarkana Audio
Center Jler Stereo & Record
Center Victoria Parns Etectronics
Waco Jacks Stereo Wichita Falls
Audio Sound Systems

UTAH. Logan Lynn's TV & Stereo
Murray Car Concepts Ogden Hi Fi
Shop Provo Boyers Automotive
Center Salt Lake City Broadway
Music, Standard Audio & Hi Fi

St. George Arrow Audio Vernal The
Dirk Lambrum Company
VERMONT: Rutland Sound Direc
tions S. Burlington Great Northern

Stereo
VIRGINIA: Artington Audio Asso-
Clates Blacksburg Scotty s Radio &
TV Bristol Mr Toads Charlottes-
ville Auto Sound of Virginia, Stereo
Jpes Collinsville Holdrens Colonial
ights Aiito Sound of Virgimia
Danville Sounds Unlimited Fairfax
Audio Associates Falls Church Car
Stereo Systems Franklin Audio
Showroom Fredericksburg Con-
temporary Sounds Harrisonburg
Ace Music ‘n Electronic Lynchburg
Dons Car Stereo Manassas Auto-
molive Hi Fi Newport News Go Ho
Aulo Audio Pulaski Scotty's Radio
& TV Radford Scotty's Radio &
TV Richmond Auto Sound of
Virginia, Lindsay/Ward Roanoke
Holdren's, Scotty s Radio & TV
Springfield Audio Associates,
Greg's Auto Sound Vienna Greg's
Auto Sound Virginia Beach Audio
Connection, Go Ho Auto Audio,
\S/ldeoracma Auto Audio Winchester
ound
WASHINGYON Bellevue Magnolia
Hi F1. Northwest Audio Video Bell-
ingham Sound Advice Bremerton
Evergreen Audio Everett Sound
Advice Federal Way Sound Advice
Kenmore Sound Advice Kent
Northwest Auto Sound  Longview
Sound Authonty Lynnwood
Magnolhia Hi Fi, Northwest Audio
Video Moses Lake Performance
Auto Sound Olympia Desco Elec
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nolia Hi Fi Tukwila Magnohia Hi F1,
Northwest Audio Video Wenatchee
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SOUTH CAROLINA: Anderson
Music Machine Charleston Dash
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ESB Speakers
“Quite an

They may appear to be conventional
loudspeakers, but your ears will tell you
that the new ESB reproducers are some-
thing completely new...and superior.
Even the best of conventional loud-
speakers inevitably distort spatial per-
spectives; the reproduced sound stage 1s
cramped, skewed, two-dimensional, or
grossly exaggerated. EsB, using propri-
ctary phase/dispersion driver control
techniques, is able to recreate in time
and space the sound of the original
musical event. Esb’s Distributed Spec-
trum Radiation technology recreates the
original musical sound stage.

Do-It-Yourself Listening Experiment
We suggest a simple, convincing two-
step experiment of Esp’s Distributed
Spectrum Radiation technology.
Experiment 1. Listen to a pair of £5Bs
from a normal centered listening posi-
tion while playing a good recording of a
voice accompanicd by acoustic instru-
ments. Volume should be adjusted fora
natural, live-performance level. The

accomplishment!”

- Stereophile Magazine

So does J. Gordon Holt, editor of
America’s first audiophile publication —

voice will be precisely localized in
acoustic space. You will hear its vertical
and lateral position, and its depth. The  Srereaphrle Magazine, who wrote:
locattons of the instruments to the right,

“Tbe first thing | noticed about the Ests 7/06

was its tonal accuracy. My God. does this

left, and behind the vocalist will be
similarly easy to pinpoint.

Experiment 2. Lcave your seat and walk
towards the right or left side of the room.

thing bave correct tonality!”

“1 don't believe | bave beard any system that
reproduces instrumental timbres so truly.”

The musical image will maintain its
perspective, as it would at the live event.
You'll find that you can listen from
virtually anywhere in the room without
alteration of the original acoustic sound
stage. (A few “sound-all-around” sys-
tems permit off-center listening, but at
the expense of precise image localization.
Speakers designed for localization from
a fixed cencral listening position inevi-
tably suffer sound-stage collapse into
the right or left speaker when you move
off center.)

“Querall balance is superh.”

“The extreme high end is remarkably open
and detailed.”

“The system’s loww end 15, or can be if the music
s0 demands, pusitively awesome! Big, deep
and solid, with equally good rendition of
impact and continuous bass.”

Y.L the ESB 7100 is immensely exciting to
Listen to. One veason for this is its remarkable
dynamic range. From the way the orchestra

Overall Sonic Quality

We appreciate that recreating the
opens up and projects when all the instruments
cut lovse. it sounds as if it bad a built-in

original musical event involves more
than stable and accurate sterco imaging.

For a set of all three color wall posters, send a check or money order for $15. t-o:
Mondial Designs Ltd., 2 Elm Street, Ardsley, New York 10502 (914) 693-8008

rolume expander!”

“limaging is quite specific, very stable. and
as mentioned previously, stays put acrosy a
wiee listening area.”

The EsB 7/06 systems reviewed by

Mr. Holr are $1800 cach. But the same
Distributed Spectrum Radiation tech-
nology responsible for its superb per-
formance is also available in the $350
EsB 7/10. In fact, there are six different
EsB models scaled to suit your musical
requirements and budget.

We invite you to perform ESB's spatial definition experiment at the following select audio dealers. We are convinced that once you bear

the original musical event recreated by ESB. you will be satisfied with nothing less.

California

San Francisco, Stereo Store
Foster City, Digital Sonics
Westminster, Audio Today
Irvine, SoundQuest

New Jersey

Cliffside Park,

Entertainment Environments
Montclair, CSA

Paramus, Leonard Radio

Pennsylvania

Philadelphia, Sassafras
Montgomeryville, Sassafras
Jenkintown, Sassafras
Bryn Mawr, Sassafras

Georgia New York South Carolina w
Savannah, Audio Warehouse Manhattan, Leonard Radio Charleston, Audio Warehouse
Michigan Queens, Leonard Radic Texas M 0 N D I A L
Ann Arbor, Sound Associates Pleasantville, Audio Excellence Beaumont, Brock Audio
DeWitt, jemstone Newburgh, Randzins Virginia ESB Speakers are imported by
Flint, Stereo Center Wappingers Falls, Randzins Alexandria, Excalibur Mondial Designs Ltd.

North Carolina Washington

Charlotte, Higher Fidelity

Tacoma, Stereo Shoppe
Enter No. 21 on Reader Service Card



IVAN BERGER

TROUBLE OR NOTHING

R-DAT and Copy-Guarding

The prospect of R-DAT home
recorders that can make perfect
digital copies makes record-company
executives perfectly sick. They fear
that DAT's recording quality will not
only encourage home taping of
commercial recordings but will also
encourage professional record
pirating. And the very last thing they
want is a system that could make
digital-to-digital copies from CDs—
that would be like putting a “Take
Me" sign on a studio master tape.

Last year, a bill was introduced into
the Senate by John Danforth (R-Mo.)
which would have placed a
prohibitive 35% duty on DAT
machines that were capable of
copying CDs, while imposing only a

4.1% tariff on machines with chips
which would prevent such copying.
(Such an anti-copy system has been
developed by CBS and endorsed by
the Recording Industry Association of
America.) The bill did not pass, but
the issue was scheduled to come up
again when Congress reconvened in
January. The European Economic
Community has already informed
Japan that DAT machines may be
excluded from the Common Market if
they are not rendered incapable of
copying copyright material.

Meanwhile, Chris Byrne of Akai
America told an industry meeting that
the public would never accept a
copy-guard system that prevented
making digital-analog-digital copies.
He did suggest that a system to

prevent digital-to-digital copying be
added to CD software and DAT
recorders. Byrne predicted that DAT
would sell mainly as an ultra-portable
playback system.

In December of last year, top
Japanese electronics executives
representing the EIAJ (Electronic
Industries Association of Japan) met
with the International Federation of
Phonogram and Videogram
Producers (IFPI) to discuss the
problem. European and American
record companies and European
electronics manufacturers supported
the IFPI's position that DAT should not
be aliowed into the U.S. or Europe
without a built-in copy-prevention
system. The Japanese representatives,
however, declared that the EIAJ had
no intention of incorporating such a
system, which would infringe on
consumers’ rights.

Even the rudimentary precaution of
not allowing DAT machines to record
at a CD-compatible sampling rate of
44 1 kHz may not last. In addition to
the Sony professional R-DAT deck
reported on by Bert Whyte in his
column last month, several Japanese
companies reportedly showed CD-
compatible R-DAT recorders at last
fall's Japan Electronics Show.

Conceivably, R-DAT could wind up
as a system of unrestricted
versatility—but with its marketing
restricted to the Far East.

T e e | e Y [T

News and Notes

® |t may soon be possible to buy
Japanese-made CD players with
Kodak optics made in the U.S.
Kodak's first such product, a single
aspheric lens designed to replace the
three-element lenses now in use,
became available to player
manufacturers last October. More
optical products for CD will become
avallable this year.

® Despite all the excitement
generated by the Compact Disc, only
6.4% of U.S. families owning stereo
equipment had CD players by mid-
1986, according to a poll conducted
last year by Newsweek magazine.
Nevertheless, that's more than 3.5
times as many as in 1985, when the
figure was only 1.8%. Among

audiophiles, of course, CD has made
greater inroads—in 1985, for
instance, 44% of Audio's readers
owned CD players.

® In Boston, engaged couples can
register their preferences not only in
china, silverware, and linens, but in
Compact Discs as well. A local store,
Boston Compact Disc, maintains the
registry.

® The speed of sound, which was
determined in 1942 to be 741.5 mph,
has now been recalculated and found
to be 0.4 mph slower. The acoustical
rule-of-thumb figure of 1 foot per
millisecond is therefore more accurate
than ever: Sound actually travels
1.087 feet/mS, almost 0.04 inch per
second slower than was previously
believed.

® Australia’s first CD plant, the first
in the Southern Hemisphere, is
scheduled to open this month. The
Disctronics Ltd. plant should be
producing more than 7 million discs a
year by the end of 1987. At least
three other companies have
announced plans to produce CDs in
Australia as well.

® The latest use of ceramics in
audio is for making cassette shells,
now available from Sony in Japan.
Presumably, the ceramic shells will be
immune to heat-induced warping.

® The silvery CD is now available
in gold from Mobile Fidelity, for under
$30. The company claims that the
usual aluminum coating oxidizes and
that gold's greater reflectivity reduces
dropouts by 90%.
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Jolly Good Fellows

Last November, at the 81st
convention of the Audio Engineering
Society, Richard C. Heyser became
the Society's President-Elect.
Mr. Heyser, a Senior Editor of Audio,
is best known in the field for his
development of Time Delay
Spectrometry, now used in speaker
testing and acoustical analysis in
many countries. He has been
engaged in research with the Jet
Propulsion Laboratory in Pasadena,

Cal., since 1956 and is a member of
the Institute of Electrical and
Electronic Engineers (IEEE) as well as
a Fellow of the AES.

At the convention, Audio Associate
Editor B. V. Pisha was named a
Fellow of the Society. The honor was
awarded in recognition of his
“contributions to audio component
testing and evaluation.” He has been
interested and involved in audio for
60 years. and engaged in audio
testing since 1953. He first wrote for

this magazine in the early 1950s,
becoming a Contributing Editor in
1973 and being named Associate
Editor in 1984.

This brings the number of AES
Fellows on our masthead to five. In
addition to Heyser and Pisha,
Associate Editors Bert Whyte and
Edward Tatnall Canby and
Contributing Editor John M. Eargle
are Fellows. Audio’s founder, the late
C. G McProud, was also a Feliow of
the Society.

How Good Is “Good’’?

| say the Model X cartridge sounds
“superior.” You say the Model Y
sounds “excellent.” And Charlie, over
there, thinks that the Model Z sounds
“ideal.”

Peter, who's heard none of these
cartridges, wonders which of the
three sounds best. He'll have a devil
of a job figuring it out, according to a
recent paper in the SMPTE Journal,
published by the Society of Motion
Picture and Television Engineers.

In “Graphic Scaling of Qualitative
Terms” in the November 1986 issue
of the Journal, Bronwen L. Jones and
Pamela R. McManus of the CBS
Technology Center reported on an
international experiment in which test
subjects were asked to show in what
order they ranked subijective rating
terms like the ones mentioned above.
They were also asked to show how
far apart they placed these terms on
a linear scale.

The article shows that the
difference between subjective rating

terms depends on where the raters
come from and how the rating words
are presented. For example, test
subjects in the Eastern U.S
considered “ideal” and "superior” to
be just about the same, and better
than "excellent.” But subjects in the
West and in Cleveland considered
“excellent” to fall between the other
two ratings, with “ideal” best and
“superior” worst of the three. Subjects
in Pittsburgh, however, considered
“excellent” the highest praise.

For the U.S. as a whole, "“superior”
came out on top, with the other two
ratings tied for second place. In ftaly,
on the other hand, "“eccelente”
ranked highest, followed by
“superlative” (at the same graph level
as “superior” here). “Ideale” ranked
far behird our “ideal” and “excellent.”

Furthermore, it makes a difference
whether subjects are given a list of
words and asked to rank them all or
are presented with words one by one.
Changing the way in which the words
are presented doesn't change the
order of their rankings, but does
change the distance that raters put
between them.

So which of the three cartridges
should Peter buy? Naturally I'd
recommend the Model X; it was the
one | called "superior,” and to us

Easterners that's about as good as
things can get. In practice, though,
Peter should pay more attention to
such factors as how each will work
with his tonearm, and what each
costs, than to his friends’ opinions. All
three terms connote very similar
levels of quality, well above what any
of us would call merely “good” or
“fine."”

| CD Goes to New Lengths
A Swedish record company, BIS,

tried to bring out a two-hour CD last
| year according to Which Compact
Disc?, a British publication. To get
around CD's playing-time limit of just
under 75 minutes, BIS recorded one-
hour-long monophonic programs in
each channel. Polygram, however,
refused to master and press the BIS
recording because it failed to conform
to the CD standards. At last report,
BIS was still looking for a pressing
plant for the disc.

Island Records and Jive Records
had better luck. They produced the
first CD "singles,” selling for £5.75
(about $8.25) apiece, about twice
what 12-inch phono singles sell for in
Britain. Island’s “Angeline,” by John
Martyn, held five tracks and played
for 25 minutes; Jive's Ruby Turner
disc, “If You're Ready (Come Go with
Me),” played for 15 minutes. The
discs were the standard 12-cm
diameter. While CD players’ tracking
systems (which start at the center of
the disc and stop when they reach
the outer rim) could cope with smaller
diameter recordings, few players’
loading systems could do the same.

Meanwhile, sales of 45-rpm singles
are dropping rapidly. According to a
story in The New York Times, singles
are surviving mainly for jukeboxes
(whose numbers are shrinking) and
for promotion of specific songs. With
the coming of CD jukeboxes and,
pernaps, greater numbers of CD
singles, these reasons for the 45's
survival may disappear. The 45's
immediate replacement, however,
may be the “cassingle”—a short
recording on cassette tape.
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[llusions For Stereo
Headphones

DR. DIANA DEUTSCH

Early on around this magazine, there was a sort of Occam’s
Audio Razor: “If a piece of gear measures well but sounds
bad, it is bad, but if it sounds good and measures poorly, it's a
good piece of gear.” The idea behind the quasi-motto was to
free one’s ears, and perception, from the tyranny of meters.
Over the last four decades, lots of midnight oil has been
burned trying to make measurements mean something, which
usually wound up as an attempt to make gear which already
sounded good also measure well. On the hi-fi end of things, at
least, not much effort has been spent on what it means to
“sound good,” or “hear well,” or simply “hear.”

How we hear is an endlessly fascinating subject for some
few audiophiles, most of whom know how easily any of the
senses—and hearing is no exception—can be fooled. Indeed,
stereo sound is an illusion. If, however, you have ever listened
to a discussion of how one hears at a hi-fi store, audio club or
even a learned society convention, you have already found
out how few people are truly knowledgeable in this area.

Iin an effort to free us from the tyranny that the ear is an
infallible judge of sound, | am proud and pleased to present
an article, with an illustrative Eva-Tone SoundSheet, by one of
the few true authorities in this field, Dr. Diana Deutsch, on
what a curious thing it is, our sense of hearing.—E.P.

ple are choosing to listen to music
through stereo headphones. This
development has occurred despite the
fact that most recordings are not de-
signed for headphone listening, but
rather to be played through loudspeak-
ers. It is a happy coincidence that ste-
reo recordings sound acceptable ei-
ther way. Yet the creative opportunities
provided by headphone listening have
only just begun to be explored.
One highly successful use of head-
phones involves binaural recording.
Two microphones are placed at the

I n increasingly large numbers, peo-

ears of a dummy, and two very similar
recordings are produced from these,
differing only as would the sound sig-
nals arriving at the ears of a listener
situated in the same position. When
these recordings are played back
through stereo headphones, remark-
able realism is obtained.

There is, however, another use of
stereo headphones which takes us in
the direction opposite that of increased
realism, to an unexpected and para-
doxical world of illusion. Rather than
presenting highly similar signals to the
two ears, entirely different signals are

36




presented. Effects obtained with this
technique are not ¢nly startling to ex-
perience, but also demonstrate certain
properties of the hearing mechanism
which might otherwise have passed
unrecognized.

Let us begin with a very simple
sound pattern, which is illustrated in
Fig. 1. A 400-Hz sire-wave tone is de-
livered to one ear, and at the same
time an 800-Hz sine-wave tone is deliv-
ered at equal amplitude to the other
ear. When this combination lasts for

Dr. Diana Deutsch has beeh a member of the research faculty of the University
of California, San Diego, since 1970, the year she was awarded a Ph.D in
psychology from that institution. She is the founding editor of Music Perception,
a journal published by the University of California Press, coauthor (with J. A.
Deutsch) of Physiological Psychology (Dorsey Press, 1966, Second Edition,
1973), and editor of The Psychology of Music (Academic Press, 1982). In
addition, she is an active member of the Acoustical Society of America and has
served on the Advisory Council of the International Association for the Study of
Attention and Performance. She is a Fellow of the American Association for the
Advancement of Science and of the Society of Experimental Psychologists.
Recently made a Fellow of the Audio Engineering Society, she was guest editor
for a special issue, entitled “Auditory Hlusions and Audio,” of the Society’s
journal (Vol. 31, No. 9, Sept. 1983).
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Music Copyist: Bert Kosow

O ¢ LEFT O T RIGHT

Fig. 1—400-Hz sine-wave tone
delivered to left ear and 800-Hz tone
to right ear.

several seconds, most people hear
both the high tone and the low one,
and can localize them correctly.

Now let us consider a variant of this
pattern which | devised. (See Deutsch,
D., “An Auditory lllusion,” Nature, Vol.
251, 1974, pgs. 307-309.) For the first
250 mS, the 800-Hz signal is present-
ed to the right ear and the 400-Hz
signal to the left. The tones then inter-
change positions, so that for the next
250 mS the 400-Hz signal is presented
to the right ear and the 800-Hz signal
to the left. The tones then switch back
to their original positions, and the pro-
cedure is repeated. So, as illustrated in
Fig. 2A, each ear receives a pattern
that consists of two tones presented in
alternation. Yet when the right ear re-
ceives the high tone, the left ear re-
ceives the low tone, and vice versa.
This pattern is given in Sound Example
1. (Be sure, when listening to this and

/=240
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Fig. 2—CQOctave illusion pattern, with
400- and 800-Hz tones first delivered
to left and right ears, respectively,
and then interchanging positions
every 250 mS (A); and the most
common percept resulting from that
pattern (B).

the other examples, that the loud-
speakers on your system are turned
off, and that the channels are carefully
balanced for loudness.)

Surprisingly, this simple pattern is
almost never heard correctly, and in-
stead gives rise to a number of illu-
sions. Most people obtain a percept
such as illustrated in Fig. 2B. This con-
sists of a single tone which switches
from ear to ear; as it switches, its pitch
simultaneously shifts back and forth
between high and low. In other words,
the listener hears a single high tone in
one ear which alternates with a single
low tone in the other ear.

Clearly, there can be no simple ba-
sis for this illusion. We can explain the
perception of alternating pitches by
supposing that the listener hears the
tones presented to one ear and ig-
nores the others. But then we cannot
explain why these tones should appear
to be switching between ears. Alterna-
tively, we can explain the perception of
a single tone which alternates from ear
to ear by supposing that the listener is
constantly shifting his attention be-
tween left and right. But then the pitch-
es of the tones shouldn't change with
changes in their perceived locations.
The illusion of a single tone that alter-
nates simultaneously both in pitch and
in location presents us with a paradox.

The effect becomes even stranger
when we consider what happens wher:
the earphone positions are reversed.
The ear that had been hearing the high
tone continues to hear the high tone,
and the ear that had been hearing the
low tone continues to hear the low
tone! This creates the peculiar impres-
sion that the high tone has migrated
from one earphone to the other, and
that the low tone has also migrated in
analogous fashion. The best way to
experience this effect is to switch the
earphones around several times while
the pattern is playing, and ask yourself
each time which ear is hearing the high
tone. Most people find that the high
tone appears to stay in one ear and the
low tone in the other ear, regardless of
how the earphones are positioned.

Another interesting thing to try at this
point is to begin by listening to the
illusion in stereo, and then change the
setting to mono, so that both ears now
receive both channels. At this point
your percept should change dramati-

cally: You should hear a single com-
plex tone coming simultaneously from
both earphones, together with clicks
occurring four times per second. (The
clicks are due to the transients pro-
duced by switching the signals be-
tween 400 and 800 Hz). Then change
the setting back to stereo, and the illu-
sion should reappear. Sound Example
2 presents the pattern in stereo, then in
mono, and then in stereo again.

How can we account for this iflusion?
Clearly, there is no simple explanation.
But if we assume that separate brain
mechanisms exist for deciding what
sound we hear and for deciding where
the sound is coming from, we are in a
position to advance an explanation.
The model is illustrated in Figs. 3 and
4. To obtain the perceived pitches, the
frequencies arriving at one ear are at-
tended to, and those arriving at the
other ear are suppressed. However,
each tone is localized at the ear receiv-
ing the higher frequency signal, re-
gardless of whether a pitch corre-
sponding to the higher or the lower
frequency is in fact perceived.

Figure 3 illustrates the model for the
case of a listener who perceives the
pitches corresponding to the frequen-
cies delivered to his right ear. When a
high tone is delivered to his right and a
low tone to his left, he hears a high
tone, because this is delivered to his
right ear. He also localizes the tone in
his right ear, because this ear is re-
ceiving the higher frequency. But when
a low tone is delivered to the right ear
and a high tone to the left, he now
hears a low tone, because this is deliv-
ered to his right ear, but he localizes
the tone in his left ear instead, because
the left ear is receiving the higher fre-
guency. So he hears the entire se-
quence as a high tone to the right
which alternates with a low tone to the
left. You can see that reversing the
earphone positions wouldn't change
this basic percept (the sequence
would simply appear to be offset by
one tone). However, Fig. 4 illustrates
the same model for the listener who
perceives the pitches corresponding
to the frequencies delivered to his left
ear instead, using the same localiza-
tion rule. You can see that the identical
pattern is now heard instead as a high
tone to the left alternating with a low
tone to the right.
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Right-handers and left-handers differ statistically in
terms of where high and low tones appear to be localized.

In order to test this hypothesis, | de-
vised a new pattern, illustrated in Figs.
5 and 6. You can see that one ear
receives three high tones followed by
two low tones, while simultaneously the
other ear receives three low tones fol-
lowed by two high tones. This basic
pattern is repeatedly presented, with-
out pause. It was found that, indeed,
most people perceived a pattern of
pitches corresponding to the frequen-
cies presented either to the right or to
the left. That is, they heard a repeating
pattern that consisted either of three
high tones followed by two low tones,
or of three low tones followed by two
high tones. Also in confirmation of the
mode!, each tone was localized in the
ear receiving the higher frequency, re-
gardless of whether a pitch corre-
sponding to the higher or lower fre-
guency was in fact perceived.

So when a low tone was heard, it
appeared to be coming not from the
earphone which was in fact delivering
it, but from the opposite earphone.
When a listener who heard the pitches
delivered to his right ear was present-
ed with channel A to his right and
channel B to his left, as shown in Fig. 5,
he heard three high tones to his right
alternating with two low tones to his
left. When the earphone positions were
reversed, as shown in Fig. 6, this lis-
tener now heard two high tones to his
right alternating with three low tones to
his left! So the procedure of reversing
the earphone positions appeared to
cause the channel to the right to mys-
teriously drop a high tone and the
channel to the left to mysteriously add
a low tone! (See Deutsch, D. and P. L.
Roll, “Separate ‘What' and ‘Where’ De-
cision Mechanisms in Processing a
Dichotic Tonal Sequence,” Journal of
Experimental Psychology: Human Per-
ception and Performance, Vol. 2, 1976,
pgs. 23-29.)

There is yet another surprising as-
pect to this illusion: Right-handers and
left-handers differ statistically in terms
of where the high and the low tones
appear to be localized. In one study, |
had people listen to this pattern with
earphones positioned first one way
and then the other. Most right-handers
heard the high tone on the right and
the low tone on the left, with earphones
placed both ways. But left-handers
didn't show this tendency.

In a more extensive study, | divided
the population of listeners into three
groups on the basis of handedness,
using the Varney and Benton handed-
ness questionnaire shown in Fig. 7.
People scoring at least nine out of 10
“rights” were designated right-
handers, those scoring at least nine
out of 10 "lefts” were designated left-
handers, and those with eight or fewer
“lefts” or "rights” were designated
mixed-handers. Each group was then
further divided into two on the basis of
whether or not the listener had a left- or
mixed-handed parent or sibling.

This six-way division was found to
carrelate with how the octave illusion
was perceived. Right-handers were
more likely to hear the high tone on the
right than were mixed-handers, and
mixed-handers were more likely to do
s0 than were left-handers. And for all
three handedness groups, those with-
out left- or mixed-handed parents or
siblings were more likely to hear the
high tone on the right than were those
with left- or mixed-handed parents or
siblings. (See Deutsch, D., "The Oc-
tave lllusion in Relation to Handedness
and Familial Handedness Back-
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The octave illusion pattern may be heard in analogous
fashion to the way that we see ambiguous figures.

ground,” Neuropsychologia, Vol. 21,
1983, pgs. 289-293.)

How do these findings relate to the
organization of the brain in relation to
handedness? In the large majority of
right-handers, the left hemisphere of
the brain is dominant (i.e., speech is
processed primarily in this hemi-

sphete). But this is true of only about
two-thirds of left-handers, the remain-
ing one-third being right-hemisphere
dominant. We also know that people
with left- or mixed-handers in their im-
mediate family are less likely to have a
pattern of dominance typical of right-
handers than those with only right-
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Fig. 5—Three high tones followed by two low tones delivered to right ear,
simultaneous with three low tones followed by two high tones delivered to

left ear.
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Fig. 6—Same as Fig. 5 but with earphone positions reversed.

handers in their family. So this pattern
of results indicates that we tend to lo-
calize the tones in this illusion in accor-
dance with our patterns of hemispheric
dominance.

Now, the perception of a single high
tone in one ear which alternates with a
single low tone in the other ear is most
commonly obtained. But some people
experience quite different illusions.
Some hear a single tone which switch-
es from ear to ear, and whose pitch
either remains the same or changes
only slightly as the tone appears to
shift in location. Other people obtain a
number of different compiex percepts,
two of which are illustrated in Fig. 8.
For example, one person might hear a
low tone which alternates from ear to
ear and whose pitch shifts back and
forth by a semitone, together with an
intermittent high tone in one ear. An-
other person might hear a high tone
alternating from ear to ear, with an in-
termittent low tone in one ear. Yet other
people find that the pitches of the
tones appear to change with continued
listening. Large differences in timbre or
sound quality are sometimes de-
scribed; for example, the high tones
may have a flute-like quality and the
low tones a gong-like guality.

Complex percepts of the illusion are
typically unstable, so a person may
pass from one to another within a few
seconds and describe the pattern as
constantly changing its character. A
considerably higher proportion of left-
handers obtain complex percepts than
do right-handers. This second hand-
edness correlate is probably based on
another relationship between handed-
ness and brain organization. It con-
cerns the degree to which one hemi-
sphere of the brain is dominant over
the other. In right-handers, there tends
to be a pronounced dominance of the
left hemisphere, but in left-handers,
patterns of dominance tend to be less
pronounced.

The illusion is sometimes perceived
in a way that is analogous to the per-
ception of ambiguous figures in vision.
As illustrated in Fig. 9, the high tone
may first be heard on the right and the
low tone on the left. Then after a few
seconds, the high tone will switch to
the left and the low tone to the right.
After a few more seconds, the tones
will interchange positions again, and
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so on. In a similar way, if we scrutinize
the Necker cube of Fig. 10, it will ap-
pear to switch back and forth in orien-
tation, so that the front face periodical-
ly changes places with the back one.

If you consistently hear the high tone
on the right and the low tone on the left
when the stereo channels are in bal-
ance, you might find that you can
achieve a “Necker cube’ percept in-
stead by gradually altering the balance
so as to increase the amplitude of the
signal to the left ear relative to the right.
At some stage, the high tone will sud-
denly appear to switch to the left and
the low tone to the right. Having
reached this stage, shift the balance
back a little so as to reduce the ampli-
tude of the signal to the left ear, until
the tones appear to return to their origi-
nal locations. By shifting the balance
back and forth in this way, you may
find a point of equilibrium at which the
tones will appear to spontaneously in-
terchange locations in space.

Playing with the octave illusion in this
fashion is rather like scrutinizing some
of Escher's woodcuts. Take, for exam-
ple, his “"Regular Division of the Plane
I1I," shown in Fig. 11. In the uppermost
portion of this picture, the black horse-
men clearly provide the figure and the
white horsemen the ground. In the low-
ermost portion, this situation is re-
versed. But in the middle, there is a
region of ambiguity in which your per-
ception alternates between these two
interpretations.

What happens when the pattern is
played at different speeds? Sound Ex-
ample 3 presents the pattern first at the
original tempo of four tones per sec-
ond. Then the tempo is gradually in-
creased to 20 tones per second, and
finally it is slowed down to one tone
every four seconds. You can hear the
illusion sharpen as the tempo is In-
creased, and gradually deteriorate as
the tones are played more slowly. At
the slowest tempo, both of the simulta-
neously sounded tones may be heard.

We may next ask what happens
when the alternating tones are not in
octave relation. Sound Example 4 pre-
sents the pattern with tones related by
a minor third. You can hear that the
impression is quite different, though an
illusion is still produced.

What happens when the sounds are
presented through loudspeakers rath-

er than earphones? One experiment to
investigate this question was per-
formed in an anechoic chamber. The
listener was first positioned so that one
speaker was exactly on his right and
the other exactly on his left, as shown
in Fig. 12. When the octave illusion was
played, a high tone appeared to be

coming from the speaker on the right,
and it appeared to alternate with a low
tone coming from the speaker on the
left. As the listener turned slowly, the
high tone remained on his right and the
low tone on his left. When, however,
the listener came to face one speaker,
with the other exactly behind him, the

1. With which hand do vou write? Right Left Either
2. With which hand do vou use a tennis
racquet? Right Left Either
3. With which hand do vou use a
screwdriver? ‘ Right Left Either
4. With which hand do you throw a hall? Right Left Either
5. With which hand do you use a needle
in sewing? Right Left Either
6. With which hand do you use a
hammer? Right Left Either
7. With which hand do you light a match? Right Left Either
8. With which hand do you use a
toothbrush? Right Left Either
9. With which hand do you deal cards? Right Left Either
10. With which hand do you hold a knife
when carving meat? Right Left Either

Fig. 7—Varney and Benton handedness questionnaire.
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Fig. 10—Necker cube, illustrating
instability of visual percept.
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©M. C. Escher Heirs, clo Cordon Art, Baarn, The Netherlands

Fig. 11—Escher woodcut, "Reguiar Division of the Plane i1, illustrating
ambiguity of visual percept.
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illusion abruptly disappeared; a single
complex tone was heard instead, as
though coming simultaneously from
both speakers. But as he continued to
turn, the illusion abruptly reappeared,
with the high tone still on his right and
the low tone on his left. In other words,
after he had turned 180°, it appeared
as though the speaker that had been
producing the high tone was now pro-
ducing the low tone, and that the
speaker that had been producing the
low tone was now producing the high
tone!

The effect also works in certain non-
anechoic environments, though the
acoustics of normal rooms can de-
grade the illusion considerably. The
following demonstration is, however,
generally very successful: Begin by lis-
tening to the pattern with earphones in
their usual position. Then, while the
pattern is playing, slowly remove the
earphones and bring them out in front
of you, as illustrated in Fig. 13. If you
obtain a clear and consistent illusion in
the first place, you will probably find
that you can bring the earphones out a
considerable distance before the ef-
fect disappears. There is another point
of interest here. Once the illusion is
lost, it is necessary to return the ear-
phones considerably closer (if not right
back onto your ears) before it is recap-
tured.

What happens if, instead of two al-
ternating tones, we present a more
elaborate pattern? To examine this.
question, | devised the pattern shown
in Fig. 14A and given in Sound Exam-
ple 5. You can see that this consists of
a major scale whose successive tones
alternate from ear to ear. The scale is
played simultaneously in both ascend-
ing and descending form; when a tone
from the ascending scale is in one ear, |
a tone from the descending scale is in
the other ear. Figures 14B and 14C
show the ascending and descending
components separately, and you can
see that the pattern shown in Fig. 14A
is produced by the superposition of the
patterns shown in Figs. 14B and 14C.
This sequence is played repeatedly
without pause. (See Deutsch, D.,
“Two-Channel Listening to Musical
Scales," Journal of the Acoustical So-
clety of America, Vol. 57, 1975, pgs.
1,156-1,160.)

This scale pattern also produces a
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Reversing the earphone positions does not usually reverse
the apparent left/right location of tones.

L]

(b)

Fig. 12—CQOctave illusion using
loudspeakers, with speakers exactly
to left and right of listener (A), with
speakers exactly in front of and
behind listener (B), and after listener
has turned 180° (C).

number of different illusions. The one
most commoniy experienced is illus-
trated in Fig. 14D. A perceptual reor-
ganization occurs such that a melody
corresponding to the higher tones ap-
pears to be coming from one ear-
phone, and a melody corresponding to
the lower tones appears to come from
the other. When the earphone posi-
tions are reversed, the higher and low-
er tones usually maintain their appar-
ent locations. So again, the procedure
of reversing the earphone positions
appears to cause the higher tones to
migrate from one earphone to the oth-
er, and the lower tones to migrate in
analogous fashion.

The ways in which the higher and
lower tones are heard again correlate
with handedness. Right-handers tend
to hear the higher tones on the right
and the lower tones on the left, but left-
handers don't show this tendency.
Some people hear only the higher
tones, and little or nothing of the lower
tones. Interestingly, among those who
hear only the higher tones, a larger
number are able to localize them cor-
rectly.

The scale illusion often works well
with sounds presented through stereo-

phonically separated loudspeakers in
normal room environments. You may
want to listen to Sound Example 5 this
way, making sure you are situated
roughly equidistant from the two loud-
speakers. Whether or not the spatial
effect works convincingly in your envi-
ronment, you should certainly experi-
ence a perceptual reorganization of
the melogic lines, such that when the
channels are played together in stereo,
the melodies that you hear are quite
different from those that you hear when
each channel is played separately.

Variants of the scale illusion can eas-
ily be procduced. For instance, Sound
Example 6 presents a two-octave ma-
jor scale pattern, switching from ear to
ear (or from loudspeaker to loudspeak-
er) in the same way as before. This
pattern is illustrated in Fig. 15. When
the two channels are played together
in stereo, most people hear a higher
scale which moves down an octave
and back, and they simultaneously
hear a lower scale, which moves up an
octave and back, with the two meeting
in the middle. But when you play each
channel separately, the tones are in-
stead heard to be jumping around over
a large pitch range. Sound Example 7
presents another variation, a one-oc-
tave chromatic scale which alternates
from ear to ear in the same fashion, as
shown in Fig. 16. As yet another vari-
ant, Sound Example 8 presents a two-
octave chromatic scale which alter-
nates in the same fashion. This exam-
ple is illustrated in Fig. 17. For all these
variants (as well as for the original illu-
sion), it is interesting to listen to each
channel separately, and then to gradu-
ally equalize the balance of the chan-
nels and experience the two melodic
patterns transforming into different
ones.

Similar effects can even occur in lis-
tening to live music. Figure 18 shows a
passage from the last movement of
Tchaikovsky's Sixth Symphony. As you
can see, the theme is formed of notes

which alternate between the first and |

second violins, while the second voice
alternates in converse fashion. A simi-
lar arrangement holds for the viola and
cello parts. However, the voices are
generally heard instead as illustrated
on the right side of Fig. 18. It remains a
mystery whether Tchaikovsky intended
to create an illusion here, or whether

Fig. 13—Octave illusion can be
sustained even with earphones in
front of listener.
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Despife our conscious knowledge of an illusion, we may
often continue to perceive what we hear incorrectly.
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Fig. 15—Scale illusion using two-octave major scale.
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he expected listeners to hear this pas-
sage as in the written score.

Why should we experience this illu-
sion? Because of the complexity of our
sound environment, we cannot rely on
classical localization cues alone (such
as differences in amplitudes and arriv-
al times at each ear) to determine the
locations of simultaneously presented
sounds. Therefore, other cues must
also be taken into consideration. One
such cue is similarity of frequency
spectrum: Similar sounds are likely to
be coming from the same source, and
different sounds from different
sources. So with patterns such as we
have been considering, it makes sense
to conclude that tones in one frequen-
cy range are coming from one source,
and that tones in another frequency
range are coming from a different
source. We therefore perceptually re-
organize the tones on the basis of this
interpretation.

There is an interesting visual analog
of this effect. In Fig. 19, we see a
photograph of a hollow mask, taken
from the inside. Although the features
of the face, such as the nose, are pro-
jecting inward, away from us, we per-
ceive the face as projecting outward,
towards us. Our expectations that
faces shouid project outward are so
strong that we perceive this picture
quite incorrectly. Further, we continue
to do so despite our conscious knowl-
edge of the illusion.

So far, we have been considering
cases where the sounds presented
through the two earphones (or loud-
speakers) are simultaneous. What
happens when time differences are in-
troduced? In one experiment, | de-
vised two simple melodic patterns and
asked listeners to identify on each trial
which one they had heard. The pat-
terns are shown in Figure 20.

In one condition, the tones compris-
ing the patterns were presented to the
two ears simultaneously, as shown in

' Fig. 21A. Under these circumstances

the patterns were easy to identify, and
performance on the task was very
good. In a second condition, the tones
were switched haphazardly between
the ears, as shown in Fig. 21B. As can
be heard in Sound Example 9, the
switching procedure made the task
much more difficult. Most people found
that their attention was directed to the
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sounds coming from one earphone or
the other, and it was very difficult for SOUND PATTERN

them to integrate the two into a coher-
ent melody.

A third condition (Fig. 21C) was ex-
actly as the second, except that the
melody was accompanied by a drone.
Whenever a tone from the melody was
in the right ear, the drone was in the left
ear, and whenever a tone from the mel-
ody was in the left ear, the drone was
in the right ear. So sounds were again
presented to both ears simultaneously, PERCEPT
even though the melody was still . . . )
switching from ear to ear, exactly as Fig. 17—Same as Fig. 15 but using two-octave chromatic scale.
before. As can be heard in Sound Ex-
ample 10, the presence of the drone in
the opposite ear caused the sounds to - S I C—

merge perceptually, so that the melody |Vn. I |

could easily be identified. Performance

in this condition was again very good.

In a fourth condition, shown in Fig. |, o e ,:—,xg-f P M o
21D, a drone again accompanied the | V"I A b Lo g Jr R ey ;
melody, but it was presented to the IR o e
same ear as the melody component. 4 ) ”

This meant that input was againto one | va. &= = = A = _

ear at atime. As you can hear in Sound A ﬂ'r . _|_” =
Example 11, it was again very difficult #U %“/ !

to integrate the different sounds. (See ' .

Deutsch, D., "Binaural Integration of | Ve. From Butler, 19719

Melodic Patterns,” Perception and
Psychophysics, Vol. 25, 1979, pgs.
399-405.)

This experiment shows that when
signals are coming from two different
locations, temporal relationships be-
tween them are important determi-
nants of how they are perceptually
grouped together. When both ears re-
ceive input simultaneously, integration
of patterns is easy. But when sounds
arriving at the two ears are clearly sep-
arated in time, we instead focus atten-
tion on one ear or the other, and find it
much more difficult to combine the two
into a single perceptual stream.

What happens in the intermediate
case, where the signals to the two ears
are not strictly synchronous, but in-
stead overlap in time? In a further ex-
periment, | found that this intermediate
case produced intermediate results.
Identification of the melody with a
strictly synchronous drone in the oppo-
site ear was easiest. Next easiest iden-
tification of the melody was with an
asynchronous drone, while the worst

Fig. 18—Passage from last movement of Tchaikovsky's Sixth Symphony,
showing separate parts for first and second vrolin, viola, and cello (left), and
how these parts are usually perceived (right).

Photograph: Ben Rose

results were with no drone. Fig. 19—A visual example of
Why should the perceptual system perceptual rearrangement: Hollow
function in this fashion? Temporal rela- mask appears to project outward.
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Fig. 20—Simple melodic patterns
used to examine effects of time
differences on perception.
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Fig. 21—Patterns of Fig. 20, with tones presented to two ears simultaneously
(A), switching haphazardly between ears (B), switching haphazardly and
accompanied by a drone in the opposite ear (C), and switching haphazardly

and accompanied by a drone in the same ear (D).

tionships between sound signals pro-
vide important cues as to whether they
are coming from the same source or
from different sources. So we should
expect that the more clearly signals at
the two ears are temporally separated,
the more we should treat them as com-
ing from separate sources, and so the
more we should tend to group them by
spatial location. If such grouping were
strong enough, it should prevent us
from linking together sounds arising
from these different sources.

To place these findings in a more
general context, we may note that the
composer Berlioz has argued for the
compositional importance of spatial ar-
rangements. As he wrote in his Trea-
tise on Instrumentation:

I want to mention the importance of
the different points of origin of the
tonal masses. Certain groups of an
orchestra are selected by the com-
poser to question and answer each
other; but this design becomes clear
and effective only if the groups which
are to carry on the dialogue are
placed at a sufficient distance from
each other. The composer must
therefore indicate in his score their
exact disposition. For instance, the
drums, bass drums, cymbals, and
kettledrums may remain together if
they are employed, as usual, to strike
certain rhythms simuitaneously. But if
they execute an interlocutory rhythm,
one fragment of which is given to the
bass drums and cymbals, the other
to kettledrums and drums, the effect
would be greatly improved and in-
tensified by placing the two groups
of percussion instruments at the op-
posite ends of the orchestra, that is,
at a considerable distance from each
other.

The experiments that we have been
describing indicate that spatial ar-
rangements of instruments should in-
deed have profound effects on how
music is perceived. When a rapid pat-
tern of tones is distributed between two
sets of instruments, and these tones
are clearly separated in time, we may
be unable to integrate them so as to
form a coherent melody. If, however,
the tones overlap in time, such integra-
tion is more readily achieved. But there
is a trade-off: As the temporal overlap
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he spatial arrangements of instruments should indeed
have profound effects on how music is perceived.

is increased, our ability to identify the
locations of the different sounds de-
creases, and when the tones are simul-
taneous, spatial illusions tend to occur.

Let us finally return to the question of
how perception of simultaneous tones
is affected by whether the higher tone
is to the right and the lower to the left,
or vice versa. As we have seen in the
octave and scale illusions, right-
handers tend to hear the higher tones
on the right and the lower tones on the
left, regardless of their actual loca-
tions. So combinations of the “high-
right/low-left” type tend to be correctly
localized, and combinations of the
"high-left/low-right” type tend to be
mislocalized. Other recent experi-
ments have shown this to be true in
more general settings also. And in fur-
ther study | found that, in addition,
there is an advantage to the "high-
right/low-left” disposition in terms of
how well the pitches of the tones are
perceived. (See Deutsch, D., “Dichotic
Listening to Melodic Patterns and its
Relationship to Hemispheric Special-
ization of Function,” Music Perception,
Vol. 3, 1985, pgs. 127-154.)

Now, to the extent that effects of this
sort occur in listening to live music, we
may advance the following line of rea-
soning. In general, seating arrange-
ments for contemporary orchestras are
such that, from the performers’ point of
view, instruments with higher registers
tend to be to the right, and instruments
with lower registers to the left. As an
example, Fig. 22 shows a seating plan
for the Chicago Symphony, viewed
from the rear of the stage. In the string
section, the first violins are to the right
of the second violins, which are to the
right of the violas. These are, in turn, to
the right of the cellos, which are to the
right of the basses. In the brass sec-
tion, the trumpets are to the right of the
trombones, which are to the right of the
tuba. Notice also that the flutes are to
the right of the oboes, and the clarinets
to the right of the bassoons. The same
general principle holds for choirs and
other singing groups. Since it is impor-
tant that the different performers in an
ensemble should be able to hear each
other as well as possible, we may con-
jecture that this type of arrangement
has evolved by trial and error because
it is conducive to optimal performance.

But this presents us with a paradox.

“PODIU

BASSES

Fig. 23—Same as Fig. 22 but as viewed from audience.

Since the audience sits facing the or-
chestra, as shown in Fig. 23, this left-
right disposition is, from their point of
view, mirror-image reversed: Instru-
ments with higher registers are now to
the left, and instruments with lower reg-
isters to the right. So from the audi-
ence’s standpoint, this arrangement is
such as to cause perceptual difficul-
ties. In particular, instruments with low

registers which are to the audience’s
right should tend to be poorly per-
ceived and localized.

It s not at all clear what can be done
about this. We can't simply mirror-im-
age reverse the orchestra, because
then the performers wouldn't be able to
hear each other so well. Suppose,
then, that we turned the orchestra
180°, as a whole, so that the players
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Illustration: Philip Anderson

f a familiar melody is played with its notes displaced in
different octaves, people will be unable to recognize it.

N

o

Fig. 24—0ne way to
for the players and the audience.

optimize the left-right arrangement of an orchestra, both

had their backs to the audience. This
wouldn't provide a solution, because
then the brasses and percussion
would be closest to the audience, and
so would drown out the strings. Sup-
pose, then, that we “retrograde-invert-
ed” the orchestra so that they had their
backs to the audience, with the
brasses and percussion farthest away
and the strings the closest. This
wouldn't provide a solution either, be-
cause then the conductor wouldn't be
able to hear the strings, and so
wouldn’t be able to conduct efficiently.

One solution (suggested by my col-
leage Robert Boynton) would be to
leave the orchestra as it is, but have
the audience hanging upside-down
from the ceiling! (See Fig. 24.) This
solution is, however, unlikely to be
popular with concert-goers! On the
other hand, for the case of sounds re-
produced in stereo, an obvious sug-
gestion presents itself: Try reversing
the channels on your system. This so-
lution is not without its drawbacks: the
music won't sound the same as in con-
cert halls, and the arrangement will be
unfamiliar even as a reproduction. But

you may want to try the experime?‘
anyway.

Finally, | should mention that most of
the perceptual effects described here
occur even though the listener has full
information as to what the sound pat-
tern really is. There are other cases in
listening to music, however, in which
prior knowledge of the music has a
profound influence on how it is per-
ceived. One such effect, which | origi-
nally demonstrated using the tune
“Yankee Doodle,” is particularly strik-
ing. If you play a well-known melody,
but displace its individual notes at ran-
dom into different octaves, people will
be unable to recognize the melody un-
less they are given clues on which to
base a hypothesis {such as its rhythm,
its contour, and so on). But if you give
the listener the name of the melody
beforehand, this problem essentially
disappears. (See Deutsch, D., “Octave
Generalization and Tune Recognition,”
Perception and Psychophysics, Vol.
11,1972, pgs. 411-412))

Sound Example 12 presents another
well-known melody, with its tones
placed haphazardly in different oc-

taves in this fashion. Listen to this ex-
ample, and try to identify the tune.
Then listen to Sound Example 13,
which presents the same melody with-
out the octave-randomizing transfor-
mation. Finally, listen to Sound Exam-
ple 12 again, and you will find that the
melody is now much easier to follow.
This little experiment can also easily
be performed by anyone with access
to a musical instrument. Make sure,
though, that you don't give your sub-
jects any hints as to what the melody
is, and that you scramble the octaves
very well, or they might recognize the
melody on the basis of a small part that
was left intact. Also, choose a melody
that is as free of rhythmic cues as pos-
sible, or they might be able to make
the right guess on the basis of the
rhythm alone. If you follow this proce-
dure, it's pretty sure to work! 4
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the Research Symposium on the
Psychology and Acoustics of Music,
Kansas, 1979.

Deutsch, D., “Auditory lllusions, Hand-
edness, and the Spatial Environ-
ment,” Journal of the Audio Engi-
neering Society, Vol. 31 (1983), pgs.
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Deutsch, D., “Musical lllusions,” Scien-
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Machlis, J., The Enjoyment of Music,
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PART |l

"Ireasured

Island Chronicles
TED FOX

In this conclusion of a two-part interview, Island Records’
Chris Blackwell discusses the currents and eddies in the pop
music stream from the late '60s to the mid-'80s, when his
roster included acts as diverse as The Wailers, Roxy Music,
Frankie Goes to Hollywood and King Sunny Ade.

Did you ever feel that your loyalties were divided in the '60s between your rock
groups and the Jamaican music you began with?

The artists from Jamaica | was involved with as artists during this period were
Jackie Edwards, Millie Small, and Jimmy Cliff. A little bit Toots [Toots and The
Maytals], also. Other than that, it was just [distributing their] records. | knew Toots
then, but | really wasn't that involved in his career. Nobody really toured other
than Jimmy Cliff or Millie. If there was a relationship, it would exist between me
and Jamaican producers like Coxsone Dodd, Duke Reid, or these various
characters. When | got involved in the rock side with Traffic and everything, |
didn't involve myself at all with Jamaican music. Over a couple of years, | hardly
even heard a Jamaican record because | was so involved in the other side.
Had you gotten bored with the sound?

| didn't get bored with it. It was more a matter of working with artists on the touring
side—and management. It was just creatively rewarding to be working with
artists in all aspects of their careers. We did it totally ourseives. Also, rock was the
growth side of the company. It was more that it took me, rather than me driving it.
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Bob Marley: "A rebel, a gangster,
a street poet,” says Blackwell.

I DONT THINK
people will buy a sound
in general. They will
buy an act, and once
you have it working,
you get more credibility
to break other acts in
that scene.
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If you're successful in something, then
people shower you with opportunities.
Let's talk about how you got back tc
Jamaican music. How did you become
involved with the great film The Harder
They Come?
It was™partly written by a friend of mine,
Perry Henzell. We'd been friends from
kids in Jamaica. I'd been involved with
him over the idea of doing a Jamaican
film, and he always wanted to do it
about this famous gangster character
that existed in the late "40s and early
'60s in Jamaica. During the course of a
conversation with another friend of
ours, Dickie Jobson, a guy who direct-
ed another movie called Countryman,
it was decided to get Jimmy Cliff to
play the lead. He was the hottest Ja-
maican act at that time. He'd just had
Wonderful World, Beautiful People.
Perry particularly liked the look Jimmy
had on the album sleeve. | was also
one of the major investors in the film.
What ‘was the state of the Jamaican
music scene in 1970?
The music was selling a lot in England.
It was one of its most creative periods.
There were lots of producers making
records. It was the start of deejay mu-
sic; all the kinds of sounds that are in
contemporary black music today pret-
ty much started in Jamaica. Dub mu-
sic. Deejay music. Rapping music. |
wasn't really that involved, other than
being involved a bit with Perry in the
selling and marketing of The Harder
They Come. Around that same time, in
fact, Jimmy Cliff left and signed with
EMI. | was very upset at him leaving
because, with the film, I'd now gotten
back into Jamaican music and gotten
excited about it again. | was spending
more time in Jamaica. See, if | were to
spend a month in Chicago, I'd come
up with some acts from Chicago. I'd
get involved, and see shows, and hear
people. | was excited about where we
could go with Jimmy Cliff from this film.
I'd figured out in my head exactly
where one could market and promote
him. But we fell out because he felt that
I had not done well enough for him.

| was so upset, and | really wanted
another act to get into, and then Bob
Marley walked in. | had released his
records in England, but I'd never met
him before. Bob came in, and Bob was
that character that Jimmy Cliff played
in the movie. He was a rebel. He was a

gangster, if need be. But he was a
street poet. He, Bunny [Livingston, la-
ter Wailer], and Peter Tosh. They all
had this “f-you" type of attitude, but
they were great. They weren't scary,
but they had the essence of what any
band should have—an attitude. A
band should know. They should have
their fingers on the pulse. A band like
that is going to know what the public
wants because they are the public—
much more than anyone in the record
company. | had always been told |
should never deal with those guys.
This was one of the groups that people
didn’t want to deal with; just like in The
Harder They Come, it was too much
trouble. That was the reputation The
Wailers had. Nobody wanted to work
with them. The trouble was that they
knew what they wanted, and they
didn't want to be treated like gardener
boys, which is how the artists in Jamai-
ca were generally treated. So | made a

deal with them, and again everybody-

told me | was crazy. | gave them
£4,000, cash, to go and make an album
for Island.

Didn’t you have to buy out their con-
tract with CBS?

Yeah. They’'d gone to CBS because
they were with Johnny Nash, and he
had a production deal with CBS. Ev-
erybody felt that the £4,000 would go
and I'd never have an album. | felt that
the only way to work with them was to
... You know, companies always say,
“Trust us, sign here.” Sometimes you
can get badly burned by it, but some-
times it's good to put the trust out first. |
don't say that The Wailers necessarily
trusted me initially. But | think | had a
reputation for being reasonably fair—
more fair than most of the other peo-
ple, let's say. A few months later, | went
down to Jamaica and they picked me
up at the hotel where | was staying. |
went to the studio and they played me
the Catch a Fire tracks and vocals. |
still think it's one of the best records
we've ever put out. Because | gave
them my trust, | knew that every penny
of my money was put into that record.
Was it your intention to break reggae
music as a big new sound?

No. It was my intention to break Bob
Marley, initialty. You have to start with
one particular act to be your flagship. |
don't think people will buy a sound in
general. | think they will buy an act,
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and if that act has a different sound,
they will look for other acts that have
that sound. So when Bob was starting
to happen, much of our promotion was
"Bob Marley, The Harder They Come,
reggae music, Jamaica.” It made
sense then to sign and develop some
other Jamaican acts, because at the
same time we were bringing journalists
down to Jamaica to see Bob and see
and feel the music, they might do an
interview with Toots or Third World or
Burning Spear or whoever else. Once
you have one act and it's working, you
get more credibility to break other acts
in that scene.

| figured that Bob Marley could be-
come as big an artist as Jimi Hendrix,
as big as Muhammad Ali. | think he
would have been. He was somebody
who was just growing. The last album
was done and | said, | think we need
two up-tempo tunes to balance out the
overall feel of the album.” He never
said yes or no; he just acknowledged. |
went away to Nassau, came back
three days later, and he'd recorded
two songs, "Could You Be Loved" and
“Coming In from the Cold.” He'd prob-
ably had them for ages. He had so
much material in him. He was just be-
coming bigger and bigger. And he had

no head problems because it had tak-
en ages for him to get where he was.
On the 1980 tour in Eurcpe, he was
always the first person on the bus in
the morning. Unbelievable. Not one
scrap of “big star” business—except
that he was a disciplinarian. If some-
body behaved badly, he would get
very tough about it.
Initially, you didn't intend to produce
Marley's records, right?
Right. Initially, | intended to work on the
mix, which is what | did on all of them
except Survival. From the beginning, |
intended to work on the post-produc-
tion of the record, after the basic tracks
had been done. Then I'd come in and
get involved and possibly suggest that
another vocal be done or that some
instruments be overdubbed. Bob basi-
cally did all the tracks and the vocal
arrangements. He would fill up the mu-
sic completely, with horns going all the
way through, backing vocals all the
way through. He would produce alt the
parts and ideas he had, then let me
mix it. Then | would send it to him and
he would say, "“You left out a good part
here,” or whatever. Then I'd remix if he
wanted me to.

On Catch a Fire, which is his most
rock record, | worked a lot on the pro-

Sly Dunbar and Robbie Shakespeare played with The Compass Point All Stars.

, - -
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Jimmy Cliff, who played the lead in
The Harder They Come.

duction side. | put the synthesizer on a
couple of tracks and a rock guitarist
named Wayne Perkins on a couple. |
felt the first Wailers record needed to
have musicianship in it, rather than just
have rhythm and vocals. Reggae nev-
er had solos. You see, raggae music
ug until The Wailers was seen as a kind
of novelty music in England. They'd
have semi-comedy records. There was
never any respect for the music or.its
musicianship. | felt that the musician-
ship was so extraordinary. When |
signed the group, they were called
Bob Marley and The Wailers, but when
| put out the first record | called it The
Wailers. I've been blamed for chang-
ing The Wailers’ name to Bob Marley
and The Wallers. It wasn't like that.
When there were problems with Peter
and Bunny, | put it back as Bob Marley
and The Walilers.

Peter Tosh accused ycu of making
Bob the star.

That's true. You see, | cculd never get
on with Peter because he would say
something and then not do it, whereas
Bob and Bunny would really live up to
their word. So once | saw how it could
really happen and | realized that Bunny
didn't want to tour and that Peter was
erratic, | pretty much decided to
change the group’s name back to Bob
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Grace Jones, whom Blackwell took
from disco queen to New Wave act.

Marley and The Wailers, and then
eventually drop The Wailers and really
go after Bob Marley alone.

There seemed to be an initial surge in
the reception of reggae when The
Harder They Come came out. Then it
seemed to come back again very
strong in the late '70s. Is that how you
remember it?

Bob really broke strong in England in
76 or '77. He did a concert in London
that really broke him. He was also big
in America. That was around the time
of an album called Rastaman Vibra-
tion. That was the highest chart entry
he ever had; it got to number eight in
America. It was very important to him
to do well. He wanted to be number
one, there was no question about that.
He wanted to be as successful as pos-
sible, but on his own terms. He
wouldn’t run around and over-promote
himself. He very much had a sense of
a long-term career.

Did his increasing involvement with the
Rastafarian movement cause prob-
lems for you?

No, not really. There were more prob-
lems caused by conflicting Rastafarian
sects which were vying for his involve-
ment. That really caused a lot of aggra-
vation for him in the last few years of
his life.
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Do you think he was ill-advised about
his medical problems?

Yes, he was definitely iil-advised. But
on the other hand . . . . In 1977 he had
this accident. He was told he had a
[cancerous] lesion on his toe, and it
should be checked every three
months. We took him to a doctor in
London first, and he said it should be
amputated, and a doctor in Miami said
it should be amputated. Then a doctor
came from Jamatca—Babylon doctors,
you know—and he said, 'You
shouldn't cut off your foot.’

Because it was against the Rastafarian
creed? '

I don't know, but the Jamaican doctor
recommended that it was not a good
idea for him to have his toe cut off |
guess one is inclined to take that kind
of advice. Really, this whole thing kind
of faded from memory for all of us. |
heard something about it, but t never
realized how important it was. | guess
if one had chased him up there and
had it X-rayed, and had it checked
every three months ... . But nobody
ever chased him or did anything about
it. Everybody kind of forgot there was a
problem. That was really what hap-
pened. And he ignored it.

Did reggae lose a lot of its impetus
after he died?

Yes. It's a tiny country, Jamaica, two
million people. lts music scene lost its
leader—the leader who was so far
ahead of the rest.

Was anyone as good as Marley?

| think Jimmy Cliff is really talented. But
he doesn't have the focus that Bob
Marley did; he's not as clear. Jimmy's
always been a little confused and not
sure of which way to go. Toots is clas-
sic. But the thing about Toots is, he is
so real in what he does that he is not
really so easy to market and promote.
Whereas his style is sort of in the style
of James Brown, he doesn't have the
kind of discipline that James Brown
has . knowing how to pace the
show, how to build the show. And that
also goes for the recordings. Toots'
best recordings are his most raw, natu-
ral ones, the early ones, which were all
one-take records. ! think it's also the
band. Early on he had a band that was
all enthusiastic and had great life. He's
never been able to find a band since
that early one which has the same kind
of enthusiasm, drive, and energy. The

other main problem that Toots had is
that when Bob broke, synonymous with
reggae were dreadlocks and the Rasta
culture. Now, Toots is a Rasta, but not
the sect that believes in growing your
hair. So his hair is really tight, and his
style suddenly became a sort of old-
fashioned look. In terms of marketing
and getting the kids involved in the
fashion aspect, we weren't able to do
it. 1 wasn't able to, and there hasn't
been anybody else, as yet. But boy, he
is a totally true person. A wonderful,
wonderful person.

Let's talk about Sly Dunbar and Rob-
bie Shakespeare, and what they do as
producers.

I got involved with them quite late be-
cause they had worked with Peter
Tosh, and Peter and | didn't get on.
They were in a kind of alternative
camp. It took a long time before | start-
ed working with them, but I'd known
them a little bit for ages. They had
tremendous ambition. They are like
Bob in a sense. They want to be num-

Robert Palmer "doesn’t play the
music business career game.”
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ber one; they want to work all the time.
Whatever happened to your attempts
to put them together with James
Brown?

It didn't work very well. The idea was
Jerry Wexler's son Paul's. He was kind
of my assistant while | was working
with The Compass Point All Star Band.
That was a band with Sly and Robbie
that | put together for the Grace Jones
record Warm Leatherette. That's when
| started working with Sly and Robbie.
It was a great band, and such an origi-
nal sound that we felt all we needed
was for someone to come in and we
could work with their trip and enhance
it and really give it something extra. It
really didn’t work with James Brown
because he wouldn't record any song
unless he at least had a piece of it. Sly
and Robbie loved the idea of working
with James Brown because he is a
hero of theirs, but it wasn't something
they were going to give up their songs
for. The other problem was that Robbie
and James Brown didn’t hit it off at all.
Robbie is a very tough guy, a lot like
Bob, a sort of street fighter. It just didn't
click. We tried some sessions and they
were no good. We gave the tapes
back to James Brown.

While your main interests in the mid-
'70s were in reggae, you also signed
Roxy Music at that time.

Roxy Music was brought to us by the
managers of King Crimson and Emer-
son, Lake and Palmer. When | first
heard the Roxy Music tape, | must say
| wasn't that crazy about it. When | saw
the album sleeve, | became very crazy
about it. | could see the concept of
what it was. | became friendly with the
band later on. | suppose the one |
became most friendly with was Brian
Eno, and | know Bryan Ferry a bit. This
was going to be a major band. They
left eventually because they got a fat
deal at Polydor. That's one of the prob-
lems of being an independent record
company—competing against a major
at the end of a contract.

When did you sign Robert Palmer?

| went to see a band called The Allen
Bown Set, in about '70 or '71. Robert
was the lead singer. | was really im-
pressed with his talent and presence. |
didn't really want the band, but |
signed them because | wanted him.
Unfortunately, he left the band a cou-
ple of weeks after that. He told me he
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wanted to join another band called Vin-
egar Joe. | told him | was much more
interested in him as a solo act. How-
ever, he didn't feel ready to make a
record on his own yet. Finally, about
1974, he came to see me and said he
was ready to do his own record. He
said he really wanted to do a record
like The Meters did. So we sent him to
New Orleans to work with [producer]
Allen Toussaint. He cut the first album
there with the New Orleans musicians
and some of the people from Little
Feat. That was Sneakin' Sally Through
the Alley. It was one of the more suc-
cessful first albums we've ever had. He
did six or seven more albums until Rip-
tide, which is his biggest so far.

How would you characterize him?

His records have been varied because
he's really almost a musicologist. He
collects records from all over the
world—auil kinds of outlandish records
like Bavarian folk songs, Japanese mu-
sic, African juju music. He draws his
ideas from that music. Whatever he
finds that he's interested in, is how he
wants to direct his current projects.
He's never been as big as people ex-
pected him to be. But he's been really
happy with how everything has devel-
oped for him. He doesn't want to play
the music-business career game.
Let's talk about Compass Point. Why
did you set up that studio in Nassau?
Because at the time Jamaica wasn't
stable politically, and the communica-
tions in Nassau are a lot better. Also,
Nassau had become my home. What's
good about Nassau is that when you
take a break, you really have a break.
There's nothing really happening
there. The only thing you can do is lie
in the sun. The place has very little
personal character as such. If you
were to go and make a record in Ja-
maica, you'd tend to try and make the
people in the immediate vicinity react.
The good thing about Nassau is that
it's totally neutral. You can try any idea
there, and you have a better shot.
You'd probably reject it in any other
place.

Tell me about some of the artists you
signed when you branched out from
reggae in the late '70s. Grace Jones,
for instance.

| saw her in New York at the Russian
Tea Room. Nik Cohn, the writer, was
having a drink with her, and | think he

Bryan Ferry of Roxy Music, a band
whose concept Blackwell lcved.

ROXY MUSIC LEFT
to take a fat deal at
Polydor. That’s one of
the problems with being
an independent record
company—competing
with a major at the end
of a group’s contract.
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Marianne Faithfull's album was “one
of the best Island ever put out.”

invited me to meet her. She'd made a
record already, "La Vie en Rose,” and |
loved it. We put that out, then the al-
bum that went with it. | didn't like the
second album we did that much, and !
liked the third one less. it was stuck in
a disco-queen type of rut. | really felt
that Grace was a black New Wave act.
So | wanted to put a black New Wave
band together. That was The Compass
Point All Stars. At that time, the only
new black music that was happening
was reggae. Before we started record-
ing, | pinned up the album-cover pho-
tograph Jean-Paul Goude had taken of
her in a G.l.-type haircut, because it
showed the image we wanted. | blew it
up really big, and | said, "We've got to
get a record that sounds like that.”
Did you urge her into movies? She's a
celebrity now from Conan and James
Bond.

Definitely. That's where her future is,
her strength is, as a visual artist.

Let's talk about Marianne Faithfull.

A guy named Mark Miller Mundy
brought me a track called "Why Did
You Do What You Did?”" it was full of
bad language, and | thought it was
great. So | said, "Okay, 'll make you a
deal for it.” | was doubtful how the rest
of the album would be, but he deliv-
ered the album [Broken English] and
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it's fantastic, one of the five best al-
bums we've ever put out. We worked
the record very hard. It was another of
the ones like Bob's had been 10 years
earlier. | felt, “This must selt immediate-
ly, it's so good.” But we didn't sell
anything much in America—60,000 or
thereabouts.
Was she off drugs and rehabilitated
when she was working on that record?
I wouldn'’t go as far as to say that, but
Marianne is a survivor. We'll hear a lot
of Marianne. | think she has a bigger
future than a past.
How about the B-52's? Weren't they
signed originally by Jerry Wexler at
Warner Bros.?
No, they were not. | signed the B-52's
in New York, and later on Warner Bros.
signed them. One of the reasons they
signed the B-52's, | think, was that |
had signed them. They weren't that
sure. When | signed them, | signed
them for the world, excluding America
and Canada. | didn't want to take on
the responsibility of America and Can-
ada. | didn’t really figure out how I'd
market them, so | only picked them up
for the territories | felt sure they'd sell
in. In fact, | was completely wrong.

| produced their first record in Nas-
sau. They were very serious in the stu-

dio, very shy and retiring, but they had
a very clear idea of what they wanted.
With them, the kind of record | wanted
to make was something that sounded
like a live group. | think first records of
new groups should not necessarily be
incredibly refined. | think they should
be more raw in feel. The songs should
be good, and played well, and have an
excitement to them. Even if there's a
mistake, if the mistake enhances the
excitement, it should definitely be left
in. The main thing is to feel some ex-
citement coming off the disc, because
that makes people want to see the
band. If your first record with a group is
beautifully, perfectly produced, there
hasn't really been a chance for the
actual band to develop credibility.
People are buying the record more
than the band. 1 think a group almost
has to recover from that. Frankie Goes
to Hollywood is a classic example of
this. Their first record was sensational.
It was so good, but there was a serious
qguestion as to how good the band
was. When that happens, a band has
to spend the next pericd of time get-
ting credibility.

What happened with Frankie Goes to
Hollywood? You really dug them,
didn’t you?

Frankie Goes to Hollywood is “recovering from starting so strong.

==
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Yeah, definitely. | wish they had been
better advised and everything. The
whole thing happened so quickly.
There were a couple of keys missing.
There wasn't strong management at
the beginning. There wasn’t somebody
with experience who could advise the
band, the record company and the
producers, and who could keep every-
thing on course.

They seemed to be asking for it, com-
ing to America with this gigantic hype.
How did that come about?

It wasn’t hype. What can | tell you? The
thing is, their record came out and sold
a huge amount in England. it was the
fifth or sixth best-selling single ever.
Then it was followed by the seventh or
eighth best-selling single in England.
So it wasn't really hype. It was there.
The records were sold. They were in-
credibly exciting records. With that
came all the T-shirts, which again
came right off the street. They just hap-
pened. It was genuine; it wasn't hype.
People just would kil for those T-shirts.
Now in America you suddenly have all
this attention, in a country that takes a
long time to absorb something new
which doesn't fit into black radio or
AOR radio or whatever—something
which has got a sound of its own—and
it was very hard. So it was perceived
as hype, and they walked right into it.
| saw their debut gig at The Ritz in New
York, and my reaction, as well as the
reaction of many people, was that they
were the revamped Village People.
Yeah. Yeah. The Village People sold a
lot of records—15 miltion. | agree. But
there was no conscious attempt to re-
create them. That's just how they were.
We'll have another record soon, and
it'!l be great. They're actually very
good. The problem is, they're recover-
ing from starting so strong. Most bands
that start that strong have a very tough
time. [Editor's Note: At press time,
Frankie Goes to Hollywood's second
album, Liverpoo/, was in its eighth
week on Billboard's "Top Pop Albums”
chart, having peaked at number 88.]
Let's talk about one of the best bands
to come along in many years, U2.
Were you the original person to sign
them?

No. They were sort of brought into the
company by Rob Partridge [lsland’s
publicity head] in England. He's got a
very, very good ear for whatever is
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new. He put the person who is in
charge of A&R on to them, and he went
to Ireland and met them. He rang me
and said he wanted to sign them. |
loved the name, so | said it sounds
good to me, and we began to negoti-
ate with them. | went to see them in
London. They were clearly winners.
Again, they were people who were
thinking about their careers on a long-
term, intelligent basis. They don't want
everything now. They're in for the long
run. They are exceptionally loyal peo-
ple, the most loyal group of people
you're ever likely to meet. Just about
everyone who has ever worked with
them is still some way involved.
They've kept everyone, including the
first fans they had.

Whose idea was it to put them together
with Brian Eno?

That was their idea; | was violently
against it. | went to see them because |
felt that it was time to have a commer-
cial hit record. As a producer, Brian
had never cut such a record. He cut
some great records, but never ones
that were multi-platinum. U2's ap-
proach, and their logic for why they
wanted to use him [as producer on The
Unforgettable Fire], and all their rea-
sons made sense to me—in the long
run. | still didn't walk away feeling they
were going to make a record that was
going to sell three million copies. But
on the other hand, | felt that in the long
run 't was a wise move; they wanted
his intelligence. In the end, ! loved the
songs, but | was not that crazy abaut
the sound of the record. | like their live
performances of the songs better |
think they've grown considerably as a
band since they made their last record,
with all the touring they did. By the end
of the touring, | loved every number
much more on stage than | did on the
record. Four or five of the strongest
songs they'll ever come out with are on
that record.

Now for something completely differ-
ent—Malcolm MclLaren.

Malcolm defies all description. | think
his records are brilliant. The last one
we put out [Madam Butterfly] ... How
people can't buy that album, it makes
me so sad. The first album, Duck
Rock—abrilliant. But it's too varied. You
see, | like literally all kinds of music, so
when a record like Duck Rock comes
out which has all kinds of music on it, |

Malcolm MclLaren, whom Blackwell
says has “incredible ideas.”

THE SEX PISTOLS
and the whole punk
scene in England was
something that was
necessary. It was a
revolution of pop
culture, which had
gotten fat and gross.
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Duckie Simpson and Puma Jones of
Black Uhuru, a "hard, tough” band
that Blackwell has compared to

The Rolling Stones.

FIRST RECORDS

of new groups shouldn’t
necessarily be incredibly
refined; they should be

raw. The main thing is

to feel some excitement
coming off the disc.
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love it. The problem is that most peo-

ple don't. Most people like a certain:

type of music; that's why they tune into
certain stations. It wasn't news to me
that Duck Rock didn't sell. His records
are like bits of theater.

Many people think McLaren is simply a
great charlatan.

| don't think he is. | am a big fan of his,
in spite of the fact that he's written very
negative things about me in the press.
However, I'll put up with it because |
think he's extremely talented. His ideas
are unbelievable. There's nobody
around as talented as he is in terms of
their ideas. If you're somebody with a
lot of ideas, as he is, and you have the
energy, and the gift of gab, and drive
.... It you're the manager of a group
[McLaren created and managed The
Sex Pistols and other bands], you don't
go on stage. So at some time you're
impotent; you can't do anything. So |
can understand him calling himself an
artist, as he does today. Why not?
What he really is, is a conductor. He
puts all these things together and re-
leases them under his name. He talks
a bit on the record, and maybe tries to
sing. But you're not really buying him
as an artist. He’s asking, "What do you
think of this as an idea?” | think he's
got superb taste and style.

So he’s not a con artist?

| think a con artist is someone who
says he's going to sell you something
and doesn't deliver the goods. | think
he delivers the goods. When he deliv-
ered [the single of] “Madam Butterfly,”
I thought it was incredible. When he
said he was going to do an album, |
said, "I don't think it's a very good idea
because | don't think you're going to
be able to sustain it.” But | think every
track on that album is fantastic.

What he did with The Sex Pistols and
the whole punk scene in England was
something that was necessary. It was a
revolution of pop culture which had
gotten fat and gross. The essence of
rock 'n' roll should be emanating from
the streets, and have a sort of revolu-
tionary-type edge to it. | liked the idea,
but | never really liked The Sex Pistols
because they just weren't musical
enough at all for me.

How did you feel about the New Wave's
early interest in ska and reggae?

| welcomed it because it gave this mu-
sic credibility to a much wider market.

Before, | was selling this music to Ja-
maicans and to liberals, hippies, and
college students. Now a whole new
market became interested. It was
great.

Tell me about the terrific reggae band
Black Uhuru.

They’re the best. The story is that they
don't talk to each other. It's stupid.
Egos—stupid, ridiculous egos. Idiots,
they're pure idiots. There's such a gap
there right now for a band which is
black and hard, and a little scary,
tough. You want something with an
edge to it. Black Uhuru was that. I'd
see it when I'd go into a restaurant with
them. Everyone would kind of clear out
because they looked . terrifying.
Their name was scary. ["Uhuru”
means freedom.] It reminded you of
the Mau Mau or something. It was per-
fect. It's what The Rolling Stones were.
Who's coming along now in reggae?

I haven't heard anything recently. |
think reggae is now part of world mu-
sic. You hear bands from Australia like
Men at Work doing reggae, The Police,
Pretenders, everybody. Burning Spear
and Toots have now become like John
Lee Hooker, Muddy Waters or Lightnin’
Hopkins—the originators. But Bob was
so strong that afterwards people were
a little lost. They didn't know whether
they should try to be Bob. Before Bob,
no reggae artists had any direction to
follow, and they would be influenced
by various bits of music from the rest of
the world, and America particularly.
Now the new ones are being influ-
enced by other reggae artists. The
whole strength of Jamaican music be-
fore was the fact that they'd listen to
country stations, Miami stations, and
so forth. They'd absorb all those
things, kinda try to play it. It wouldn't
come out right, but it would come out
as something great instead. That was
ska, and then reggae. Now they're ei-
ther listening to disco or they're listen-
ing to Bob Marley's records. So they
don't have anything of their own any-
more. Now a song with a reggae
rhythm is acceptable in pop music. It's
good because that was brought from
Jamaica. It's bad because one of Ja-
maica's main exports is floundering at
the moment.

When you brought [Nigerian musician]
King Sunny Ade over to America, was
that an attempt to do for another type
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of Third World music what you had
done for reggae?

Yeah. | think his situation is very simi-
lar. It's back to a whole different aspect
of music—music and entertainment for
partying and dancing and having a
good time. It's not music that's neces-
sarily going to be a structured show,
it'll just start and roll.

How did you find out about King Sunny
Ade?

Robert Palmer was very much into Afri-
can music, and he played me some
Chief Ebenezer Obey. | liked it very
much, so | checked out the various
African acts. | felt the one | could most
likely work with successfully was King
Sunny Ade.

What happened to King Sunny? He
came in a big flash and then was
gone. And he was great, too.
Management. It's very difficult to man-
age a band that lives in Nigeria and
travels 25 at a time. Getting their rec-
ords played on the radio is difficult,
right? So you're not going to get a
great, strong manager to get himself
involved in something like that. He's
going to work on something a little eas-
ier instead.

What about Island? Do you think you
guys did enough to push King Sunny?
Well, yes. | think the problem was that
there were things missing in his band,
elements he should put into his band
that, | thought, would really make it
work. He should have three great Afri-
can women singers—in African
clothes, because the clothes are fan-
tastic. In a second, one would have
been able to break a whole black fash-
ion aspect. It would have given the
band an additional thrust. Because
with music like that, or reggae, or any
music that isn't on the radio, you have
to keep the audience going. Unless
that cult grows, and at one point cross-
es, it fades out. | feel | gave it a fair
chance. If he had a manager who was
together, | would do it again, if he had
the girls. His shows are unbelievable,
and | love the records.

You're getting more and more into film
now. Your company produced Choose
Me, and more recently released The
Trip to Bountiful and Kiss of the Spider
Woman. What's the attraction of films
for you?

If you're in the entertainment business
on the music side, | think you really
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need to be in films as well, because
they're really joining into one business.
You need to have access to putting
your music into other people’s films,
and expanding the horizons of your
artists into scoring, performing, or hav-
ing their songs in films. | also feel that
one needs to be in the film business in
order tc have access to people who
are good video makers. Good to Go, in
a sense, is a long-form video—some
great music linked by a real story. The
two industries are merging. It's a good
thing. See, Roberta Flack might not
have broken had it not been for her
song [“"First Time Ever | Saw Your
Face"] in Play Misty for Me. The radio
wasn't playing her records. The film
came out a year later, and then she
started selling. A song can register so
strong in a film that you can break an
act from that song.

So how’s Island Records doing these
days?

It's having a hard time at the moment.
it's struggling at the moment because
we are in the middle of readjusting
ourselves and our focus ta the fact that
I want Island to be a film and music
company. But not with a lot of projects
in either field. | think we expanded too
fast in terms of acts and personnel. We
tried to do too much. In fact, the right
way is for us to work in close coopera-
tion with a very strong, major company,

thereby using its knowledge, clout, fi-
nancial stability and help, while being
able to offer the time, direction, and
style that Island has in the signing and
development of acts. At the moment
we're still reeling through the fact that
record-business economics has
changed violently in the last several
years. You never used to have to
spend the kind of money you now
spend for independent promotion. To
get records on the radio costs an awful
lot of money. It became more expen-
sive because there are fewer stations
that are important and it's more impor-
tant to get your records played on
those stations.

Are you talking about greasing some-
body?

No, not at all. An independent promot-
er is like an agent. He will perform a
function because he has contacts in
that area, relationships in that area.
Also, videos are a huge cost now. To
really go after a hit single and take it all
the way, a company like an MCA will
spend a half-million dollars on inde-
pendent promotion and a video for one
song. That's one song, not one album.
It's worth it if the act is right. If the act is
right, what you're basically doing is
spending a half-million dollars on com-
mercials for that act. But you can't re-
coup it on one singie or one album,
unless you're incredibly lucky. 4

King Sunny Ade needs “great women singers" in his band, says Blackwell.
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MAGNAVOX

CDB650

COMPACT DISC
PLAYER

60 Hz, 20 watts.

Manufacturer’s Specifications
Frequency Response: 2 Hz to 20

Amplitude Linearity: ~0.01dB, 20
Phase Linearity: +002° 20 Hz to

Dynamic Range: 96 dB.
$/N Ratio: 101 dB.
Channel Separation: 100 dB.

Output Level: 20V rms.

Number of Programmable Se-
lections: 20 "blocks" (see text).
Storage of “Favorite” Tracks on

Discs: 226 discs maximum; 785
‘blocks” maximum (see text).
Power Requirements: 120 V ac., |

Dimensions: 167 in. W x 3% in. H
X 11%sin. D (42cm x 8.6cm x 30
cm).

Weight: 7.7 Ibs. (3.5 kg).

Price: $429

Company Address: c/o NAP Con-
sumer Electronics, P.O. Box 14810
Knoxville, Tenn. 37914.

For literature, circle No. 90

Frsérm TRACK SELECTION

n oA

u o

U iy

LU e

G FIN . -

It is to Magnavox's credit (or, more properly, to the credit
of their parent company, Philips, the co-inventor of the
Compact Disc system) that their very first CD players, intro-
duced way back in 1983, employed digital filters and four-
times oversampling. While other makers of CD players were
employing steep analog output filters and a 44.1-kHz inter-
nal clock (one-to-one digital sampling), Philips continued to
champion the four-times oversampling approach and the
virtues of digital filtering. Gradually, more and more compa-
nies switched to oversampling and digital filtration, which is
now the accepted standard for all higher quality CD players.

But even as companies have switched to digital filtering,
most have opted to use two-times oversampling. Philips,
starting CD player production back when reliable 16-bit D/A
converters were hard to make, used 14-bit converters in-
stead, and employed four-times oversampling to make up
the difference in resolution. Other companies, starting when
true 16-bit D/A converters were fast becoming available,
used two-times oversampling. Phiiips chose to wait until
better chips arrived before adopting 16-bit D/A convert-
ers—and has retained four-times oversampling even with
the new converter chips.
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The first unit using this best-of-both-worlds approach that
I've had a chance to check out, the Magnavox CDB650Q, is
absolutely superb sounding. Among many other internal
circuit refinements, this player employs a special single-
chip decoder and error-correction system: The single D/A
converter chip actually contains two separate D/A convert-
ers, one for each channel, so there is no time delay between
channels. There's not much time wasted in getting from one
track of a CD to the next, either. The new low-mass laser-
pickup assembly has so little inertia that it moves from track
to track in 1 S or less.

While many of the circuit and structural refinements of this
player account for its outstanding audible and measured
performance, less technically oriented users will be equally
enthralled by some of its unique convenience features.
Perhaps the most talked-about new feature is what Magna-
vox calls FTS (for Favorite Track Selection). This not only lets
you program your favorite selections from a disc in any
order but also lets you automatically replay those selections,
without reprogramming, each time you load that disc again.
The system can memorize over 750 tracks; if you select an
average of five tracks per disc, you can store enough
information to handle more than 150 discs in this manner!
There's no need to tell the player what disc you've loaded,
for it “recognizes” each programmed disc’s unique digital
codes as soon as that disc is inserted. Magnavox does,
however, provide a sheet of stick-on numerals that you can
affix to the label side of the discs you've programmed into
the FTS system; these numbers can be used for reference if
you want to change or erase a specific program.

In addition to FTS, the CDB650 has more common pro-
gramming abilities. Up to 20 selections can be programmed
for whatever disc is currently playing. Unlike many CD
players, this unit also allows you to program by index num-
bers (if such numbers have been encoded on your discs).
However, because this requires a bit more memory than
programming by track number, you cannot store quite as
many index references as tracks. Finally, you can also
program the player to start and stop at given times within a
track by punching in the times on a keypad; the CDB650 is
the first I've ever seen with this capability.

Another handy feature, for those of us who like to copy
CDs onto tape (for use in our cars and portable tape players
or for creating our own “albums™ of selections from more
than one disc), is a "Copy Pause” play mode. This inter-
poses 4 S of silence between programmed selections, for
the benefit of tape-search systems which use such pauses
as markers. Other play modes include "Single” (the player
stops after the current track is finished), “Auto Pause” (the
player pauses after each track until the "Pause’ button is
depressed), and “Repeat,"” which can be used to repeated-
ly replay a complete disc, a program, or a short section of a
track (whose beginning and end have been marked by
pressing the “"A-B" button).

The Magnavox CDB650 provides three sets of outputs for
connection to audio systems. In addition to the normal
analog outputs, which provide absolutely flat response,
there is a second analog output pair which is filtered to
gently roll off the highs above about 10 kHz. Those sensitive
listeners who continue to mistake really flat response for

Fig. 1—Frequency
response through left
(top) and right (bottom:
channels of filtered
output. Response
deviations from unfiltered
outputs were {00 smali to
be visible.

“digital harshness,” and any others who prefer a bit less
high-end response, are free to plug into these extra output
jacks if they want to.

Finally, with an eye to the future, the Magnavox CDB650
provides a digital output—handling data as well as sub-
codes—for applications such as CM-ROM and digital signal
processing.

Control Layout

The power switch is to the left of the slide-out disc tray. A
large and elaborate display area to the right of the tray
indicates track and index numbers, time elapsed on the
current track, time remaining on the current track or the
entire disc, the current ptay mode, and whether or not FTS is
activated. Below the display area but above the major
operating buttons are small, secondary pushbuttons. These
select the play and time-display modes, allow you to review
and check memorized programs, and activate "Scan”
(which automatically plays the beginning of each track on
the disc), the repeat-play functions, and FTS.

The numerical keypad. which is used for all programming
modes and for direct play of individual tracks without pro-
gramming, can be tilted out from the right end of the front
panel when needed. Other controls for normal programming
are or this keypad. After a program is entered here, press-
ing the "FTS" button stcres it in the FTS memory for reuse
whenever that disc is played again. The number keys are
duplicated on the supplied remote control; this is the first
CD player I've rur across that offers number keys on both
the panel and the remote.

The main operating pushbuttons, along the lower edge of
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The superior performance
made possible by 16-bit,
four-times oversampling
was obvious from the
moment I began testing.
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RESULT OF
BEAT ™ COMPONENTS

Fig. 2—THD vs. frequency
at 0-dB recorded level.
Dashed portion of line
shows effect of cut-of-
band “beat” components
rather than true
distortion.
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Fig. 3—Spectrum analysis
of reproduced 20-kHz test
signal from 0 Hz to 50 kHz,
measured through :
unfiltered (A) and filtered (B)
outputs (see text).
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the front panel, are the “Open/Close” switch, “Stop,”
“Pause,” “Play/Replay,” forward and reverse “Search,” and
“Previous” and “Next" track buttons. The search buttons
operate at three speeds, depending on how long you hold
them down. At first, search is audible and slow enough for
you to locate a specific point with 1-S accuracy. If you hold
the button down, the search speeds up somewhat but the
music remains audible, so this speed can still be used for
fairly accurate location of a desired portion of a track.
Finally, if you hold down either search button for about 10 S,
the highest search speed is reached. The signal is no
longer audible, and you must locate passages by using the
time indications on the front-panel display.

A headphone jack and its associated rotary volume con-
trol are at the lower right corner of the front panel. The rear
panel, in addition to housing the two different pairs of
analog output jacks, is equipped with the digital output jack
mentioned earlier and with a connector that links the
CDB650's remote-control system to that of some other Mag-
navox components. The power cord for the unit is supplied
separately and must be connected to the appropriate re-
ceptacle on the rear panel. Two shipping screws must be
removed from the underside of the unit before the player will
operate properly.

Measurements

The superior performance made possible by Magnavox's
new 16-bit, four-times oversampling technique was obvious
from the moment | put the CDB650 on the test bench and
began measuring its performance using a new ElA-ap-
proved test disc. (This disc, by the way, is now available
from CBS Special Products as Test Disc CD-1. [The price
for the disc is $45 each plus $3 handling; write to CBS Inc.,
Columbia Special Products, 8th Floor, 51 West 52nd St.,
New York, N.Y. 10019.] It has all of the test signals needed
for checking out a player in accordance with the soon-to-be-
approved EIA Measurement Standards for CD Players.)
Freguency response of this player, measured from the nor-
mal outputs, was so flat that to present a graph of response
curves would have been meaningless. You wouldn't be able
to see anything, since the response line would fall on the
horizontal calibration line corresponding to "0 dB” for each
channel. As nearly as | could determine, response was flat
to within less than 0.1 dB over the entire audio range. | was
able to plot the player's response when outputs were de-
rived from the additionally filtered outputs. As you can see in
Fig. 1, the effect of these filters is precisely what Magnavox
intended it to be: The response through the filtered outputs
was down by a bit less than 1.0 dB at 10 kHz and was about
2.5 dB down at 20 kHz.

Harmonic distortion at maximum recorded level was just
under 0.002%; more important, it remained at this low, low
level over most of the audio range, as shown in Fig. 2. As
usual, the dashed line in the region above 10 kHz in Fig. 2
does not represent harmonic distortion. Rather, it arises
primarily from the presence of a single inaudible “beat"
above the audio band, as seen in Figs. 3A and 3B, which
show the spectrum from 0 to 50 kHz. The signal from the
“flat” output jacks (Fig. 3A) shows the 20-kHz test signal,
the major out-of-band component that almost always ap-
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In the past, stereo systems were just
for music. Then along came high fidelity
VCRs with theater-quality audio. And
blockbuster movies with Dolby® Surround
Sound. And a whole string of hit TV shows
In stereo.

To getin on all the action, you need
to get your stereo system ready for video.
That's why NEC (the company behind
so many of today's video innovations) in-
vented the A-1300 AudioNVideo Amplifier.
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With an impressive 130 Watts per
channel* the A-1300 is potent enough to
rattle some window panes. There's a
built-in decoder for Dolby Surround
Sound — the same process used in movie
theaters. What's more, the A-1300 comes
equipped with NEC's most sophisticated
wireless remote control. It governs not
only the A-1300, but also an NEC cassette
deck, AM/FM tuner, CD players and an
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Unweighted S/N was a
very high 100.0 dB, the
highest I've ever measured,
and A-weighted noise was
too low for my instruments.

e e e~
pears at around 24.1 kHz in this test, and a couple of low-
level spurious components in the vicinity of 30 and 40 kHz.
The signal from the filtered outputs (Fig. 3B) shows a very
slight roll-off of the 20-kHz test tone and only a slight
decrease in the 24.1-kHz out-of-band beat tone. However,
5 those extra components at the still higher out-of-band fre-
quencies are no longer visible within the dynamic range of
the spectrum analyzer. Regardless of which outputs were
used, the 24.1-kHz major beat was of very low amplitude,
especially when compared to poorer quality CD players.

Figures 4A and 4B show the analyses of unweighted and
A-weighted signal-to-noise ratios for the CDB650. The un-
weighted S/N (Fig. 4A) was a very high 100.0 dB (the
highest | have ever measured for any CD player). As for A-
weighted noise, it was simply too low for my test instrument
A to register; hence the notation "Signal Too Low" in Fig. 4B.
B Dynamic range was a never-before-achieved 115 dB! (In
CD testing, dynamic range is not synonymous with S/N. The
figure for dynamic range is obtained by measuring the
difference between maximum [zero] recorded level and the
THD amplitude gernierated by a 1-kHz tone at —60 dB; S/N
is the difference between zero level and the noise floor.)
Linearity was nearly perfect, all the way from maximum
recorded level to —80 dB. De-emphasis, when activated by
a disc which had been recorded with pre-emphasis (only a
few use this additional noise-reduction technique), was ac-
curate to within 0.1 dB over the entire audio frequency
range. SMPTE-IM distortion measured less than 0.003%,
and CCIF IM was even lower, with a reading of 0.002% at
maximum recordea level and rising to 0.006% at — 10 dB
recorded level.

Stereo separation, plotted as a function of frequency in
Fig. 5, was close to 85 dB at mid-frequencies and remained

Fig. 4—S/N analysis, both around the 80-dB mark even at 16 kHz, the highest frequen-
unweighted (A) and cy at which this characteristic is measured using the new
A-weighted (B). test disc. Maximum output.level from the player was 2.06 V;

this level was identical in both channels. Short-term access
time (the time it takes the laser pickup to move from one
track to the next) was no more than 1 S, and long-term
access time (the time it takes to get from an inner to an outer
track) measured approximately 3 S.

A 1-kHz square wave, as reproduced by the CDB650, is
shown in the 'scope photo of Fig. 6. Like the square waves
reproduced by other players that use digital filtering and
oversampling, it is close to perfect. The departure from a
perfectly flat top in the reproduced waveform is due to the
absence of higher arder harmonics and not to any ringing or
overshoot which m.ght have been present if steep analog
low-pass filters had been used. The impulse signal shown in
Fig. 7 further confirms the fact that excellent digital filters
have been used in this unit.

| /am now using a new approach for measuring time delay
or phase error between left and right channels: | apply the
output of one chanrel to the horizontal input of a 'scope (the
X axis) and the output of the other channel to the vertical
input (Y axis). If the signals from both channels are perfectly
in-phase, a straight line tilted 45° from lower left to upper
right should appear on the screen. As you can see from Fig.
8, that's exactly the result | got when reproducing a 20-kHz
signal at the left and right outputs of this CD player.
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Fig. 5—Separation vs.
frequency.
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46-23 CRANE STREET, LONG ISLAND CITY, NY 11101
1-800-RECOTON.
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The CDB650 is among the
best-sounding players, if
not the best-sounding one,
yet to be made, and its
price belies its quality.

Fig. 6—Reproduction of a
1-kHz square wave.

Fig. 7—S8ingle-pulse test.

Fig. 8—Interchannel
phase comparison at

20 kHz. Absence of
interchannel phase error
is indicated by 45° angle
of Lissajous pattern on
’scope (see text).
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Use and Listening Tests

When 1 first put a disc into the CDB650, the display
showed the total number of tracks and total playing time.
Other displays were almost self-explanatory, and for those
who haven't had much experience using a CD player, the
brief but complete owner's manual makes everything clear
after a few minutes of reading. After playing some of my
favorite discs on this machine, it was clear to me that here
was a true state-of-the-digital-art component. Remember
the overenthusiastic claim made by Magnavox in 1983:
“Perfect Sound Now and Forever”? Well, now the company
has come up with a machine that comes very close indeed
to realizing that early promise.

Nor is the CDB650 a particularly finicky machine. | sub-
jected it to some rather violent vibrations during some of my
listening tests, and it neither muted nor mistracked. Disc-
drawer action is smooth and precise when loading and
unloading discs. Programming and using FTS is simpler
than it appears to be when you first read the manual. Once |
got the hang of it, } was fascinated by the player's ability to
“recognize” the discs | fed to it. Of course, here Philips is
simply putting to good use<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>