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JBL PRO SOUND COMES HOME.

Now JBL brings advar ced state-of-the-studio and
state-of-the-stage spedker technology all the way
home.

JBL is the speaker of choice in renowned concert
halls and nearly seven:y percent of recording
studios worldwide. JBL puts on a powerful live
performance on tour with superstar rock artists,
under the most demanding, sustained volume
conditions.

Using technology developed to satisfy these profes-
sional applications, JBL lets the home audience
experience pro performance, too. The new JBL
home ioudspeaker systems deliver smooth, flat,
accurate response witt maximum power handling
capability. Time doman and titanium technologies
throughout ensure full dynamic range and precise
stereo imaging for exciting, true-to-live sound.

JBL. The loudspeakers professionais feel most at
home with.

For more information and your nearest dealer call toll

free 1-800-633-2252 Ext. 150 or write JBL, 240 Crossways

Park West, Woodbury, New York 11797.

JBL

A Harman International Company




THE DELICATE BALANCE

POLARIS. The promise of delicate tube-like
performance is part of the allure of MOSFET amplifiers. Bt
the promise remained largely unfulfiled, until now, because
of transconductance error. In Polaris, Sumo employs
proprietary actlve bias output circuitry to correct the
problem. Dedicated servo circuitry also reduces crossover
notch distortion to levels found in the very best Class A
amplifiers. And the elimination of protection circuitry
ensures the purest possible reproduction of music.

The power is 100 watts RMS per channel into 8 oFms
at 0.05% THD. There is no current limiting. Polaris is a
conservatively rated amplifier capable of driving 4 ohrr,
even 2 ohm, loads comfortably.

Audiophile analog pressings reveal new nuances of
sound. Compact Digital discs display dynamic rangs
without high end pain. Loudspeakers are driven to new
highs. Subwoofers to new lows. There is finesse for the
subflest shading and power for the most explosive
rock-and-roll.

Sumo products are manufactured in the USA. Among
the select group of dealers stocking them are:

SPEAKERCRAFT, INC. THE SOUND CENTER
6282 Magnolia Ave. 707 N. Monroe St.
Riverside, CA 92506 Tallahassee, FL 32303

Tel: 714/787-0400 Tel: 904/681-2929
PO 3l 1=,
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SUMO PRODUCTS GROUP 21300 Superior St., Chatsworth, CA 9131 Tel. 818/407-2427
SUMO CORP. CANADA, 1305 Odiumn Dr., Vancouver, BC, V5L 3M1 Tel. 604/254-5148
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In the trendy world of p
high tech electronics-of-the-month.

~ Peter Perreaux makeb each unit
“as if 1t were his last...
- and yours.

T
-

Perreaux audiophile compon
distributed exclusively in the U%
Signet, 4701 Hudsan Drive, Ohlo 4
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Good Speaker Cabinets
should be SEEN — not HEARD

When your speacker’s drive unit vibrates, the cabinet vibrates as
well, colouring the sound and producing the dreaded
“hangover effect”.

B&W MATRIX eliminates the last barrier
to pure clean sound and banishes
“hangover” forever.

MATRIX's cellular honeycomb-like inner
structure ensures stiff, nonresonant
walls. Each cell is filled with acoustic
foam to create THE ULTIMATE
ANECHOIC ENVIRONMENT. Add an ex-
clusive drive unit of homopolymer
plastic, a ferrofluid-cooled tweeter
and a sophisticated cross-over net-
work and you've got the revolutionary
MATRIX.

B&W MATRIX
You need never hear
from Speaker Cabinets
Again !l

ANGLO AMERICAN AUDIO,
Box 653 Buffalo, N.Y. 14240, (416)297-0595

1 Copy Chief: Elise J. Marton

Enter No. 11 on Reader Service Card

MUSIC

Whatever the Moment,
Whatever the Reason,
Rotel delivers -
with FEELING.

Rotel’s
sophisticated technical
refinements have earned critical
acclaim worldwide for outstanding sound
quality, tremendous dynamic range and powerful

authorative performance. Superb engineering provides the
strength for heavyweight power handling as well as the finesse to
supply full, detailed dynamic sound. Rotel’s fast becoming known
as a tough high-end system with an easy mid-range price.

Rotel delivers the power, the quality —— the feeling every time.

ROTEL -5
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LIFE, INORDER OF IMPORTANCE:
FOOD, SHELTER AND A PAIR OF
VERY LOUD SPEAKERS.

A Digital Series loudspeaker from completely reveal the expanded dynamic
Cerwin-Vega is accurate, sensitive and range of compact discs, 8mm video and
extremely clean. And the first piece of digital audio tape decks. Loud and clear.
audio equipment to be included in the Because there’s nothing more
hierarchy of needs. important in life than great sound.

Each D-Series loudspeaker, from the Except, perhaps, survival.

two-way/eight-inch “D-1" to the three- U -
way/fifteen inch “D-9", is designed to AV 4 CEI‘WII‘I'Vega!

For more information piease write or call:
Cerwin-Vega: 555 E. Easy St., Simi Valley, CA 33065, (805) 584-9332 Telex: 662250
Cerwin-Vega Canada: 2360 Mid'and Ave., Unit 21/Scarborough, Ontario M1S 4A8
Cerwin-Vega Europe: Skandﬂrborgvel 71/DK-8680 Ry, Denmark

Enter No. 51 on Reader Service Card



WHAT'S NEW

Mirage Loudspeaker
Unlike most dipole
speakers, the Mirage M1
uses cone drivers. One of
the two %-inch tweeters,
one of the two 4'4-inch
midrange units, and one of
the 8-inch woofers fire to
the rear; the other 8-inch
woofer is front-firing.
Frequency response is
rated at 25 Hz to 22 kHz
+2 dB, and power-
handling is rated at 300
watts maximum. The
speakers measure 60 in.
high by 19 in. wide by just
9 in. deep. Price: $3,000
per pair.
For literature, circle No. 100

LR

T

Quad Power Amplifier

A new protection circuit
in the Quad 606 is placed
at the amplifier's a.c. line
input, in order not to
interfere with the signal
path. The circuit senses
current drawn over time,
rather than instantaneous
current, so that brief power
demands will not trigger it
unnecessarily. The
“current-dumping’ amplifier
circuit uses feed-forward
error correction, and
delivers approximately 135
watts rms per channel into
8-ohm loads. Price: $995.
For literature, circle No. 101

AudioSource
Audio/Video Controller
The AV-Four combines a
five-input video/audio
switcher with several audio-
enhancement circuits. The
latter include DNR noise
reduction, a stereo
synthesizer, a surround-

Hitachi
Portable CD Player
Hitachi's entry into the
widening field of portable
CD players is a little larger
than most, but fills that
extra space with extra
features. The DAD-P100
has a battery pack (for six
AA celis) and an a.c. power
supply built in, plus an
input for external 9-V d.c.
power. A scan function
plays the first 10 S of each
track automatically. Price:
$299.
For literature, circle No. 102

sound synthesizer, and a
seven-band eqgualizer with
spectrum analyzer display.
A built-in 30-watt stereo
amplifier can be used to
drive front or rear speakers.
Other facilities include one
set of front-panel audio/
video inputs, antenna

switching that allows
viewing telecasts while
dubbing tapes, and an r f.
modulator for direct
connection o TV-set
antenna inputs. Price:
$199.95.

For literature, circle No. 103
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The guts:

Look inside an ADS CD player and
you'll know it's not a machine for novices.
The laser transport floats on a tuned,
four-point rubber/spring suspension. The
transport chassis is rigid cast alloy rather
than stamped sheet metal or plastic. The

player housing is made of thick, steel
plate and extruded aluminum. This mas-
sive (and expensive) construction makes
the ADS CD3 and the new CD4 virtually

immune to physical and acoustic vibration.

For error correction, ADS uses a
proprietary variable correction window
Instead of correcting large, fixed clumps
of data, the ADS system constantly
adjusts to the exact
size of disc errors.
Error correction is
far less intrusive.
Performance is far
more accurate.

Right: The critically acclaimed ADS CD3. Consistently rated
as one of the top players in the world. Left: The new CD4. Slightly fewer
control functions, identical audio performance. Watch for the reviews.

Ordinary CD players use one power
supply. The CD3 uses five. The CD4
uses three. Shielded and requlated, they
protect the audio signal from high-speed
digital noise and dynamic limiting.

Further refinements include dual 16-bit
digital-to-analog converters with double
oversampling, digital plus analog filtering
and an ultra-precise, linear-drive three
beam laser.

The glory?

Waiting tfor you at your ADS dealer.

An audition will orove that all CD
players are not created equal. Some are
created perfect.

For a free buyer's guide, "CD Players:
Differences That
Matter” and the
niame of your local
ADS dealer, call
1-800-345-8112,
In PA. Call
1-800-662-2444

© 1986 Anaicg & Digital Systems In



SEPARATES OR SYSTEMS?

Soundcraftsmen is the only manufacturer to give
you a wide choice in Professional Quality 18-inch

rack mount Separates...

The all new PRO SYSTEM THREE, list-priced at
just over $1,000, features the “EXPLOSIVE" NEW
410-watt Pro-Power Three Power MOSFET Ampli-
fier with the matching DX3000 PREAMPLIFIER
($299.). Inputs for CD Player, Video/Audio, Tuner,
Phono, two Tape decks with dubbing, Bass and
Treble controls, and Signal Processor loop...and
the T6200 AM/FM STEREO DIGITAL TUNER,
priced at only $299.00 gives you 8 AM, 8 FM
Station Presets, Automatic or Manual Scanning,
Digital Quartz PLL Synthesizer with Quadrature

Front End, 9.8dBf Sensitivity.

“Hardwood end panels optional at extra cost.

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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STEP-UP to the demonstrably superior PER-
FORMANCE and unsurpassed FLEXIBILITY of
our complete line of AFFORDABLE Stereo Sepa-
rates. Audio components designed to comple-
ment, enhance and improve your present system.
Whether you're playing your favorite new CD
Disc, listening to your Video Surround Sound or
just tuning into your local FM station, you will
immediately realize the benefits of stepping-up

to Soundcraftsmen. We at Soundcraftsmen, go
the extra mile to deliver to you an unparalieled
listening experience—each and every time you
turn on your Soundcraftsmen State of

the Art components.

Our new Power Mosfet High Current and Class
H" Signal-Tracking Amplifiers, all manufactured
by Soundcraftsmen in the US.A.,, are the most
advanced Stereo and Professional Amplifiers
available. Auto-Buffer for Continuous 2-Ohm Oper-
ation, No-Current-Limiting, Auto-Crowbar Output
Protection, Power Mosfet circuitry for Superb
Sonics and High Reliability, Calibrated LED
meters, A-B Speaker Switching, 125 to 600 w/p/c
@ 8 ohms, 20-20kHz, < 0.05% THD. 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!

Soundcraftsmen's four extremely versatile Pre-
amplifiers range in price from $299.00 to
$699.00. These Unique Equalizer/Preamplifiers
and Straight-Line Preamplifiers offer features such
as Adjustable Phono Capacitance and Imped-
ance, Moving Coil Inputs, Phono Input Level
Controls, —97dB phono S/N, Exclusive Auto-
Bridge circuit for Triple-Powered Mono Operation
of Stereo Ampiifiers, versatile Push-Button Patch
bay with External Processor: Loops, Digital and
Video/Audio Inputs, Precision Passive-Coil EQ
Circuitry and Exclusive 0.1dB Readout Differential/
Comparator® Unity Gain Controls for precise in/
out 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 Equalizers.
Not only the ultimate in Frequency Control capa-
bility (up to 22dB gain per octave) but also a
100-LED display panel AND an incredibly accu-
rate 0.1dB readout capability! Automatic or Man-
ual Octave-Scanning for Fast, Accurate Analyzing
and Equalizing. Precision Passive-Coil Filters for
Highest Gain and Lowest Distortion. Computone
Charts and 12” LP Frequency Analysis Test
Record included with EQ's. Our Analyzer-EQ
and Equalizers are priced from $799.00

to as little as $199.00!

Ask for a Sound Demonstration with a
Soundcraftsmen Frequency Analyzer Test
Record—see one of our Dealers listed on the
opposite page, or call our "Dealer Locater”
operator at 714-556-6191, i there is no
Dealer listed near your.

FREE!

16-PAGE FULL-COLOR BRO-
CHURE, AND $19.95 SYSTEM-
EVALUATION KIT: 112" LP
Spectrum Analysis Test Record,
2-sets of Computone Charts,
1-Connector Cable for compari-
son test, 1-instruction folder for
use with your present stereo
system. JUST WRITE TO US
DR CIRCLE READER SERVICE
CARD for FREE SPECIAL
DFFER DETAILS.

Enter No. 30 an Reader Service Card
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NOW YOU DON'T NEED
A COMPETITION LICENSE
TO RIDE HOME ON THE WINNER:

Here in the land of the Double
Nickel, “racing heritage”and “winning
performance”are easy to assert. Hard to test.

So we launched our new V-rated RE71
Potenza at the track. We made it available in
1985 to SCCA competition license holders,
hoping they would carry it into the crucible of
competition. We were not disappointed.

Neither were they.

A winner in its first season of showroom
stock* the RE71 showed particular aptitude for
the endurance end of the racing spectrum—
good news for those who like their thrills to last.

And now—just as we announce general
availability of RE71s—someone has put them to
atest.The February '86 Car and Driver reports

on their comparison of ten 50-series
radials. And the RE71 did so well, we recommend
a quick lap of the public library to check out
the results.

None of this is a surprise when you consider
this Potenza's pedigree. The V-rated RE7Ts
unidirectional tread pattern is daringly similar to
that of our European Formula 3000 racing rain
tire. Its race-bred crown contour and high-grip
compound are designed for crisp handling on
dry surfaces. And its hard-rubber insert near the
rim reduces sidewall flex for cornering dexterity.

See the complete line of Bridgestone Potenza
performance radials at your Bridgestone retailer.
For the one nearest you, call 1-800-453-9000.

*Tires shaved to racing depth. 1986 Bridgestone (U.S.A), Inc., Torrance, CA

RIDGESTONE

WHERE NEW IDEAS TAKE HOLD.




EPI
Video Speaker System
The VCS2000 three-way
speaker system includes
shelves to hold a TV set or
monitor, a VCR, and other
video or audio/video
components. The
downward-facing
subwoofers have shielded
magnets to protect the TV
picture. Frequency
response is rated at 45 Hz
to 20 kHz, +3 dB, and
rated sensitivity is 88 dB
SPL for 1 watt input. The
system is shipped

JVC Car Stereo

The elaborate radio
facilities of JVC's top-of-the-
line KS-RX605 head unit
include presets for 20
stations; seek, scan, and
preset-scan tuning, and
both local/distant and
stereo/mono switches. In
addition to an auto-reverse

Yamaha
Audio/Video Amplifier
The AVC-50 stereo
amplifier mixes audio and
video features in nearly
equal proportion. Six of its
10 selectable stereo inputs
are for audio only, and the
others (including one input
repeated on the front and
rear panels) are for audio
and video, The amplifier
section delivers 45 watts
per channel, and has
separable amp and
preamp sections for use
with external processors,
crossovers, and higher
powered amps. A four-

|
|
|

[

disassembled, with wood-
grain vinyl finish in dark or
light oak or black ash.
Price; $399.95.

For literature, circle No. 104

tape transport with Dolby B
NR, the unit features a five-
band equalizer, switchable
loudness compensation,
and a CD-player input. The
slide-out chassis can be
removed for theft
protection. Price: $479.95.
For literature, circle No. 105

speaker surround system,
with both delay and matrix
Circuits, i1s compatible with
Dolby Surround video
software, and can simulate
stereo or surround sound
from mono sources. Video
features include variable
control over detail
sharpness, and video level

with independent record-
out selection of audio and
video, plus provision to

monitor one audio or video
program while recoiding |
another. The remote control
can also command other
new Yamaha audio
components. Price: $449. \
For literature, circle No. 106

Monster Cable
MC Pre-Preamplifier

A dual-mono design, the
Alpha Plus has totally
separate circuitry {(including
rechargeable-battery power
supplies) for each channel.
Its battery-charge circuits
operate only when the unit
is off, thereby avoiding
potential hum and noise
problems. Input
impedances at 10, 30, 80
800, and 47K are selected
by pressing front-panel
buttons; intermediate
Impedance values can be
obtained by pressing two

Dual Mono Moving Ced Pre Ampihe

os8d0

0 w X X

buttons at once. The. unit's
enclosure is made of wood.
Price: $475.

For literature, circle No. 107
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IVAN BERGER

FROZEN OUT

ROADSIGNS

Cultural Conflict

Car makers know at all times what
they'll be making three years down
the line. Their designs have been
frozen, the tooling to make them is on
order, and the marketing plans have
already begun to jell. Electronics
companies have more short-term
plans and faster reflexes; some of the
products they’ll offer three years from
now may not even have been
invented yet.

This cultural gap, | hear, recently
lost a major audio company a sizable
chunk of business. They had almost
gotten a contract to supply car-stereo

units to one of the world’s biggest car
makers when the auto company
asked, “Is this a finished product?”

“Well," said the audio company,
“we'll keep making improvements as
we go along, so we always produce
the best possible product.”

“No deal," said the car company.
“We only handle finished products.
We can't put our name behind
something that hasn't even been
developed yet.” So the people who
buy that car three years from now will
get some other supplier's product,
one whose design is frozen now-—and
will be three years out of date then.

News & Notes

e Now tube-amplifier enthusiasts
can get tube amps for their cars too.
Milbert Amplifiers of Germantown,
Md. offers a dual 30-watt model, the
BaM-230, designed by David
Berning.

e Matsushita is planning to begin
manufacturing car-stereo equipment
in the U.S. in May of 1987 at a new
plant in Peachtree City, Ga., near
Atlanta. Eventually, U.S.-made car-
audio gear will replace nearly half the
company's current exports to the U.S.

e Japanese car manufacturers are
shifting to the DIN-sized radio slots
used by European manufacturers.
Toyota and Honda adopted the DIN
standard in 1982, and Nissan began
switching over to it in 1985. This
should broaden the selection of car-
stereo equipment available to owners
of European and Japanese cars alike,
by freeing stereo dealers to carry
more models that differ in substance
rather than in size and shape.

Compact Disc players for the car
are priced at about $600 to $900.
Portable CD players, which can be
hooked into car-stereo systems with
low-priced adaptors, cost about $200.
But there’s an even cheaper way to
play discs in your car . . . different
kind of discs, however.

For just $29.95 (plus shipping), the
H & R Corporation has a 12-volt
Matsushita record changer. It
wouldn't track well over bumps, of
course, and you'd have to build a
base for it, then find a place to install
it. The good news is that its ceramic
cartridge would probably interface
well with the AUX inputs on some car-
stereo head units.

New Dawn for AM?

The coming of AM stereo has not
yet had much effect on AM broadcast
practices or receiver design. Car-
stereo makers have added stereo
decoders but have not done much
else to improve their tuner sections,
and broadcasters seem to be
transmitting stereo with the same old
limited response as their former mono
transmissions. I've heard only one
really good AM section in a car in the
last 30 years. Though it was only
mono, | didn’t much mind that; better
good mono than so-so stereo.

Now, however, tuner makers will
have an even better excuse than
stereo to redesign their products. The
U.S. and other countries in this
hemisphere have agreed on a plan to
extend the AM band to make room for
more stations (300 more in the U.S.).
The FCC plans to take applications
for these new frequencies in 1989.
Presumably, radios that can receive
these new stations should reach the
market about then. And it seems likely
to me that some radio manufacturers
will take advantage of this redesign to
improve the AM performance of their
deluxe models. At least, | hope so.

Equalls...

There are two ways to alter the
sound in your car with an equalizer.
One way is to put an equalizer in your
car. Another is to use your home
system's equalizer to make tapes that
are pre-equalized to sound best in
your car. However, finding the right
EQ curve to use will take a lot of trial
and error. Most car systems l've
heard could use a bit of boost at the
low end, some cut at around 150 to
250 Hz, and perhaps some boosting
in the lower treble. Yamaha makes a
tape deck, the K-600 ($369) with a
switchable car-tape record EQ curve
built in; it gives an 8-dB boost at
60 Hz and a 4-dB cut at 200 Hz.

As usual with equalizers, you
should first cut back any over-
emphasized frequencies. Then boost
the frequencies which are hard to
hear in your car—those which your
system cannot reproduce, and those
which are cancelled by your car's
acoustics or overwhelmed by road
noise. Boost cautiously—otherwise,
you can cause distortion in your
original recording or drive your
system’'s amps and speakers into

overload.
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Ityoucantaffordit, :
spare yourself the heartache of listeningtoit.

e are all aware that, money aside, it
is an easy matter to upscale our quality
of Lfe, but difficult to lower it. In this
regard, ignorance is bliss, and strict
abstinerce is sometimes better than a
tase of something finer that we can’t
have. Sc it is with the concord HPL-
55C Taner/ Amplifier/ Tape Deck. One
listen could ruin you.

Concord’s performance engineering
over the vears has resulted in a list of
mesrerizing characteristics that, as
you become aware of them, will change
your derceptions of car radios.

For instance:

A sound most critics claim is the best
they've ever heard in a car radio.

Superb stereo imaging, wide band
frequzncy response, and very low dis-
torzicn levels are just some of the quali-
ties of Concord’s exclusive Matched
Phase Amorphous Core Tape Head.

A cleaner sounding FM
thzn you ever believed
possidle, thanks to the
exclusive Concord
FNR FM neise
recuction system,

~be Tuner/

Tape Switch

enables the listener to hear radio
broadcasts when tape is in the rewind,
fast forward or play mode.

Hot AM Stereo that receives
Motorola C-QUAM broadcast signals.

Electronic DC Servo Tape Drive for
extended life and accurate control of
tape speed.

High powered inboard amplifiers—
rated at 25 watts per channel.

Dolby B,C, + DBX: Tape noise
reduction systems.

Lighted panel switches,
electronic memory
with 24 preset

-

Enter No. 18 an Reader Service Card

stations, signal processor circuitry, a
two-way/four-way anplifier, automatic
Mus:c Search Scanner, and a Bass EQ
Switch.

One listen to all of this and you will
be exhilarated. But then, if you czn't
afford it, you will be depressed. What
will it be? Exhilaration and depression,
the full human gamut? Or blissful
ignorance! The troudle is, if you have
read this far you are no longer
blissfully ignorant.

CONCORD’

Anything else is a compromise.

Concord Systems, Inc

25 Hale Street, Newburyport, MA 01950
800-125-7932, (in MA) 800-892-0565

A Penril Company




Who buys Pyie Driver
Caly Sl':'eyren?

Over two million car owners

have installed the great

sound of Pyle Driver® speakers.
"mi;":_;_,

The Quality Continues! —
introducing Car Stereo Components
Powerful Enough to be Pyle.

New Pyle Driver® Pounders

Powerful new speaker systems for pickups, hatchbacks, sports cars,
vans and 4x4’s. Pound for pound, the most dynamic speaker systems
on or off the road.

New Pyle Digital Demand Amplifiers

Power packed and distortion free for pure explosive sound.

Pyle Digital Demand amplifiers, preamp/EQ and electronic
crossover are American made and fine tuned by 30 years experience.
Perfectly Pyle!

VLE

For the name of the Pyle dealer nearest you write:
Enter No. 36 on Reader Service Card Pye Industries, Inc. « 501 Center St. Huntington, IN 46750
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In the past, car-sound
amps were all measured
at 10% THD. But there
was no intent to deceive,
because customers rarely
saw any specs at all.

The Ten-Percenters

In the May issue, an article on car
stereo (adapted from my book) said
that if a car amplifier's power rating
didn't specify distortion, power had
probably been measured at a
distortion level of 10%. A reader
recently called to ask what made me
say this. Was | a cynic? “No," | told
him, “more of a historian.”

h

Back when | first got interested in
better car sound, virtually a/l car-
sound amplifiers were measured at
10% THD. There was no intent to
deceive customers, because the
customers rarely saw any specs at
all. If people didn’t demand much in
the way of specifications for their
console radio-phonographs, why
would they want them for a car
accessory? Within the car and car-
accessory irade, power specs were
sometimes mentioned, but everyone
in the trade knew the distortion tevel
was implicitly 10%, so nobody was
fooled. (Why 10%7? It was probably
picked at a time when that was a
respectably low distortion level, at
least for car use.)

Even in home audio, where power
was publicly specified, some power
specs included implicit distortion
figures. Radios and phonographs
carried "EIA Power” ratings,
measured at a standard 5% THD,
with the distressing word "distortion”

left discreetly off the spec sheet. Only
audio components specified both
power and distortion. When the FTC
began formulating a standard power-
rating rule for home components, the
EIA testified that their implicit 5%
system was easier on consumers,
who would just be confused by
additional numbers. (To be fair to the
EIA, some consumers would be.)
When home-audio manufacturers
such as Pioneer and Sanyo entered
the car-audio field, they measured
and specified performance in the
same terms for both kinds of
equipment. Soon, many other
manufacturers were following their
lead. This led to a two-tier spec
system, with old-line car-sound
manufacturers still specifying power
the old way, and converts from home
audio specifying it the new way.
Today, a lot of companies do both, so
their power ratings can be compared
to those of all their competitors, no
matter what system they follow.

h

Delco-GM/Bose Revisited

When | wrote about the Delco-GM/
Bose sound system for our December
'82 issue, it was the only factory-
installed car-stereo supersystem. Now
that I've had a chance to evaluate the
Ford/JBL system (see June '86 and
November '85 Audio), | wanted to
refresh my impressions of the Delco-
GM/Bose.

My second go-round with the
system left me with most of my 1982
impressions intact. The cross-fired
speaker design still impressed me
with its ability to provide good
balance on both sides of the car at
once, obviating the need for a
balance control. | continued to feel
that the system could benefit from a
subwoofer option, which GM still does
not offer (though they do make a
subwoofer available with another
sound system in some other cars).
And | still thought that the four station-
preset buttons in Delco's head unit
were not enough, at least in
metropolitan areas.

Some of my impressions did
change, though, and all slightly for
the better. The bass no longer
seemed heavy to me, except on AM;
and even on AM, dialing in about half

the available bass cut made the
sound very good—far better than the
AM on most car or home sysiems.
The lack of separate tweeters still
bothered me a trifle, but not as much
as it had the first time | auditioned
this system.

On the head unit, Delco has
added one feature and changed
another. The new feature is a music-
finder system. The change is in the
method of entering stations into the
preset memory. On the original head
unit this was done by pulling and
pushing the preset buttons; on the
new one it's done by pressing a
properly inconspicuous memeory
button. The control panel does not
indicate that you must press *he
volume knob to reverse the direction
of tape play; labelling the fast-wind
knobs "Fwd.” and "Rev."” just adds to
the confusion. The manual for the
system now includes a list of FM
stations by location, frequency and
program farmat, a nice touch for
travellers.

Imaging was sharper than |
remembered it but a bit overblown, as
if one were listening through
headphones. The headphone effect
was particularly noticeable when |

played "Walk on the Wild Side” from
the Lou Reed album of the same
name—the chorus, after sticking in
the back for the first few bars,
seemed to advance toward and then
aroung me.

Some day, I'd like to get a chance
to compare the Delco-GM/Bose and
Ford /JBL systems more directly. |
know | prefer the former's spatial
qualities and the latter's frequency
balances, but overall | find them so
closely matched that whichever I've
fieard more recently is the one | like
better.

it may be a matter of opinion which
of the two is more worth buying (I'd
pick the car before the system, in any
case), but there's no question that
GM's is the less worth stealing. The
head unit, while good, will only fit GM
cars; the amplifiers are built into
speaker systems that will only fit
specific GM models. Since the
amplifiers and speakers are
effectively unstealable, thieves may
decide the head unit by itself isn't
worth stealing. Delco-GM/Bose
system owners who do lose their
head units, however, might consider a
new one that has more features and
hotter performance.
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SPECTRUM

IVAN BERGER

BACK TO THE FUTURE

Unreal Time

Humans can predict the future in
ways no electronic circuit can. A
recording engineer, for example, can
adjust levels not only to match what
the musicians are playing at the
moment (electronic circuits can do
that too), but also to match what
those musicians will be playing,
before they play it. Those level
predictions can be based on
familiarity with the music, a reading of
the score, or simply a feel for the
music's inherent logic—a sense that
the music will get louder at a given
point because it ought to.

So far, our circuits cannot guess
the future—they either know what's
coming or they're at a loss. One way
circuitry gets such sure
foreknowiedge is by reading the
present while acting on the past. For
instance, record-cutting setups often
have two playback heads reading the
master tape. First the tape passes a
head whose output feeds the
computer that adjusts the spacing
between grooves; about 1.8 seconds
later it passes a head whose output
feeds the cutter. The first head tells
the computer what's coming up in
terms of signal volume—and, by
extension, how wide the land (area
between grooves) will have to be
1.8 seconds (one revolution) hence.
By the time the signal hits the cutter,
it's already history to the first
playback head.

That sort of thing is easy to do on
music already frozen for posterity, like
the master tape in the above
example. But how can we time-shift

live music so our systems can know
what's coming? Digital thinking
suggests two ways.

Short time shifts are simple. First,
digitize the signal (which we will be
doing more and more, anyway). Then,
pass it simultaneously into a shift-
register memory and into the circuits
which compute what's to be done
with the signal when it comes out of
the memory’s other end. Using CD’s
16-bit samples and 44.1-kHz
sampling rate, the memory in a 640K
personal computer would be enough
to delay a stereo signal by nearly
4 seconds—a long time, to digital
signal-processing circuits.

For longer time shifts, it might be
necessary to record our digitized
signal on some handy medium. Since
the signal is not being permanently
stored, computer disks would be
ideal, allowing any section that's
already been played to be

~

)
e

immediately recycled back under the
recording head. A 5-megabyte
computer disk (about the smallest
hard disk now available) would hold
nearly half a minute of CD stereo.
That would probably be enough
advance warning for a level-
adjustment circuit to sense where the
music's dynamics were heading—to
sense, for instance, whether a given
loud note was a peak or the start of a
long crescendo, and how loud that
crescendo might yet get.

This could be done with analog
tape loops too, of course. The catch
is that each generation of recording
on such ioops would degrade the
signal noticeably. Digitizing would
degrade it a lot less—and once
digitized, we can record and re-
record the signal all we want with no
further loss. If that signal is going to
be digitized in any case, we're home
free.

News & Notes

e A home optical-disc recorder—
which will not be compatible with
CD—has been announced for limited
production by CompuSonics. The
DSP-1000 uses 5-inch optical discs
which can be recorded once and
played indefinitely, but not erased
and reused. A two-sided disc can
hold about 37 minutes of high-fidelity
stereo per side; a data-compression
scheme can double that time, though
presumably with some loss of quality.
With maximum data compression, the
disc can hold 4 hours and 16 minutes
of monophonic sound per side, but

e —

with an upper frequency cutoff of
6 kHz. Only 25 units were planned for
initial production, to sell for $6,995
each. Double-sided discs will cost
$175 apiece, and single-sided discs
will be $99 each.

® A digital recorder with no moving
parts has been announced by a
London company, Lyric Data,
according to The Sunday Times of
London. The IX| stores music on
computer memory chips, in cartridges
which the Times describes as
“glightly smaller than videocassettes.”
The IXI's capacity is 30 minutes,
using three such cartridges, each

holding 600 1-megabit memory chips.
Presumably, it uses fewer bits per
sample or a lower sampling rate than
CD, which would require about 850
megabits of storage for 10 minutes of
data alone, not counting the memory
required for error-correction bits. The
price of each cartridge was quoted at
about $4,500; no price was given for
the IXI recorder.

e Direct digital broadcasting
began, on an experimental basis,
several months ago in Boston. From
August through October, WGBH
broadcast digital sound over its UHF
TV outlet, WGBX, using a Sony PCM-

16
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rhin you want o
know ubougsi digital audio

is now on video.

Audio’s Len Feldman
leads you through the
world of digital audio
...on video cassette
available exclusively
through this special
offer.

When it comes to digital
audio, few people are more
knowledgeable about both the
technology and current indus-
try developments than Audio’s
Len Feldman.

And now it's possible to
benefit from his knowledge
and insight in a direct and
personal way.

Drawing on his more than
25 years of experience in the
audio field, Len recently gave
a series of digital audio semi-
nars across the nation spon-
sored by Audio and Sony.
We've put the best of those
seminars on videotape...and
it's now available strictly to
Audio readers.

The most informative
59 minutes in the
world of digital audio
For your convenience, the
videotape is divided into four
sections: Essentials of Digital

Technology... Advances in
Compact Disc Players... New

Compact Disc Applications...
and Future Digital Technol-
0gy. So you can locate specific
topics quickly after you've
seen the tape once.

Len explains digital technol-
ogy...shows you the latest
applications...tells you what
features to look for when
comparing players...and even
unveils a few exciting new
breakthroughs not yet availa-
ble in stores.

Just look at the subjects
covered: basics of digital
technology... differences in
digital filtering tracking,
error correction and other
key topics...advances in
compact disc players, includ-
ing one beam vs. three-beam
laser...new car compact disc
players... digitally-generated
texts and pictures... the latest
advances in digital record-
ing...digital jukeboxes...
and more

Digital audio
technology was never
so accessible

It's hard to imagine a simpler
or more pleasant way to get a
solid grasp of digital technol-
ogy—exactly what it is and
where it is going.

Just turn on your VCR, sit

Simply fill out and mail the coupon below. For faster service,

CALL TOLL-FREE 1-800-345-8112

(Pennsylvania residents call 1-800-662-2444)
VISA, MasterCard and AMEX accepted.

back and listen to the expert!
Len is amiable and energetic.
He uses plenty of diagrams
and illustrations to clarify
important points. And he
livens up his talk with per-
sonal anecdotes. (For example,
hell tell you how he road-
tested a car compact disc
player—when no test stand-
ards existed.)

And, of course, unlike a live
seminar, Len will “repeat”
anything you want again and
again for you—just use the
rewind buiton! Your VCR
may also have the capability
of freezing specific charts or
equipment on your TV screen.

Introductory Price

Available Until
December 31, 1986

For about what you'd pay for
a compact disc, you can now

benefit from the
knowledge and
insight of one of
today’s leading
digital authorities.

Until December 31,
The World of Digital Audio
is available for the low intro-
ductory price of $19.95. And
it's available in either VHS or
Beta format. You should also
know that this videotape is
available only through this
offer in Audio—it's not sold
in stores.

So order your copy
foday—and move
yourself fast
forward into
the digital
audio
revolution!

A cooperative effort of ZUdio and SONY

]

MAILTO:
ARTELD pO. Box 603 - Holmes, PA 19043 =
i Rush me my copy of THE WORLD OF DIGITAL AUDIO I
for the introductory price of $19.95, plus $3 shipping and
| handiing. I prefer 1] VHS 1 BETA |
I O Pcymenfenciosed {PA residents add state sales tax) I
I Osil my: [J VISA O MasterCard [J American Express |
: Account - S :
| Exp. Date Signature_ S R |
| |
INc\me__ - 7_I
I (please print) 59 I
I Address I o -
i

.
1
e o . e e et e e e e e ]

LCity/Sfofe/Zip I



Can recording studios
afford to go digital?

Costs are high, tax breaks
are ending, and no one is
sure which format to buy.

F1 digital adaptor to encode the
signal. Listeners with a PCM adaptor
and either a VCR, a separate video
tuner, or a monitor receiver could
receive the broadcasts; WGBH
estimates that 200 to 500 listeners in
the Boston area are so equipped. The
station hopes that this experiment
could lead the FCC, now exploring
frequency allocations in the upper
UHF band, to allocate some of those
frequencies to digital sound
broadcasting. A digital station would
take up about half the bandwidth of a
UHF TV channel.

e Digital times may be hard ones
for recording studios, reports Studio
Sound magazine in England. The
efforts of record companies are being
partially diverted from new recording
sessions to CD reissues of LPs.
Equipping a studio with digital
recording gear is a big gamble, not
only because of its high price but
also because no one is quite sure
which of two competing digital studio
recorder systems—ProDigi (PD) or
DASH—will win out. And for those
U.S. studios that wait until the dust
settles before deciding, the 1987 tax
laws may make investments in new
equipment less attractive.
Nonetheless, a Sony executive
predicts that within two years digital
recording will become more common
than analog in studios with 24 tracks
or more.

e While American record
companies seek an electronic lockout
that will prevent DAT (and possibly
analog) cassette decks from dubbing
CDs, Kenwood has announced the
development of a computer-controlled
recording system that will make
such dubbing easier. The system
would sample CD signals to find a
peak level, then set a recorder to just
accommodate that peak. This would
allow uncompressed dubbing without
overload distortion.

e Studer and Philips have formed a
partnership to develop CD-related
studio equipment, including direct
CD recorders.

e Several Sony “Pressman”
portable recorders now have
boundary microphones built in; Sony
also has announced, in Japan, a
recorder that reverses before the tape
ends, so as to lose virtually no sound.

The TCM-1000 monitors the speed of
the cassette reels to determine when
the tape is about to run out.

e Sharp has developed a smaller,
lighter semiconductor laser for
CD players. The company says that
players using this laser can be made
1.2 inches thick, 0.4 inch thinner than
the current minimum.

e A bilateral agreement between
the U.S. and Mexico has opened the
door to longer hours for daytime-only
AM radio stations in both countries.
Stations which formerly went off the
air at sundown or 6:00 P.M.,
whichever came later, may now stay
on the air unti! two hours past
sundown. In addition, 321 clear-
channel AM stations that were
formerly daytime-only may now
operate 24 hours a day.

e A patent for a direct digital
loudspeaker has been granted to
Walter E. Stinger, Jr. of Narberth, Pa.
Like other digital speakers which
have been patented here and abroad,
it is a cellular array. The patent is
#4,515,997.

e General Electric, the new owner
of RCA Corporation, is selling the
RCA/Ariola record division to
Bertelsmann AG, of Germany;
Bertelsmann already owned 25% of it.
The record division had been part of
RCA since that company purchased
the Victor Talking Machine Company
in 1929. Nipper, the fox terrier
listening to the gramophone in the
famous painting “His Master's Voice,”
will now have two masters in the U.S.:
RCA's consumer electronics division,
and the record company.

e A cross between karaoke,
jukeboxes, and the old "record-your-
voice” booths has opened in
Houston. At Music Tracks, customers
can record their own voices over
instrumental and background vocal
tracks custom-recorded for the
company. According to Music Tracks,
70 songs were available by mid-1986.

e For once, an audio development
—the BTSC stereo TV sound
system—has won TV's Emmy award.
Honors went to Zenith and dbx for
inventing it, to the Electronic
industries Association for work on its
adoption, to RCA Labs for research
and measurements, and to NBC for
being first to use it network-wide.

The White Terror

Bob Carver has suggested an
answer to my problem of cats clawing
speaker grilles and drivers. Whenever
he gets in a new pair of speakers, he
cues up some white noise and waits
for the cats to check out the new
additions. Once the cats get close to
the speakers, he gives them a blast
of noise. Usually that’s all it takes to
keep them away from those speakers
ever after; only one kitten has needed
to get the white-noise treatment twice.
To the cats, | suspect, it sounds like
the hostility hiss of the largest cat in
the world. If you try it, don't do it loud
enough to terrorize your tweeters into
L permanent silence.

Coda: Jack Trux

John H. Trux, Jr., founder and past
president of Bang & Olufsen of
America, Inc., passed away in
September.

Like many prominent audio figures,
Jack was also an amateur musician.
A jazz drummer, he often followed
sales meetings by playing in jam
sessions with his staff. After working
for Ampex and Bell & Howell (then a
maker of tape decks), Jack began
importing and selling Bang & Olufsen
phono cartridges. In 1970, he
founded B & O of America, serving
as its president until his retirement
in 1983.
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Digital

~ Discrimination.

BECAUSE ALL CD'S ARE NOT CREATED EQUAL,
THE NEW CARVER DTL-200 COMPACT DISC
PLAYER IS INTRIGUINGLY DIFFERENT.

The Carver DTL-200 answers the audiophile’s
demand for a CD Player which provides not only the
greater dynamic range and richer bass expected
from compact disc technology, but also the musi-
cality, spectral balance and spatial qualities of well
executed analog high fidelity recordings.

The new remote control Carver DTL-200 repre-
sents the next logical evolutionary step towards mar-
rying the awesome technology of digital playback
with Bob Carver's commitment to the re-creation of
the live performance. It embodies the latest digital/
analog conversion circuitry with oversampling,
sophisticated laser system and a wealth of operating
features. And it possesses unique Carver circuitry
that solves real-world sonic problems associated
with commercial CDs.

TIME DOMAIN CORRECTION. The Carver
DTL-200 incorporates an important new computer
logic innovation that monitors the incoming digital
signal for imperfections and “glitches” caused in
recording and production. Such errors are immune
to conventional error-correction processes because
they are actually data anomalies. Yet they can add
overall harmonic distortion and cause audible
changes in sound quality.

The DTL-2005 Time Domain Correction circuit
constantly performs a complex, 25-bit digital calcu-
lation on passing data. This high-speed error correc-
tion algorithm, in conjunction with a 121-pole digital
filter, terminates distortion-causing high harmonics
as they occur in the bit stream. The result is fre-
quency response within 1/1000 of a dB of the origi-
nal, with significant reduction of distortion to less
than 0.007%.

PLUS THE DIGITAL TIME LENS. On top of this
unerring ability to produce natural, real-sounding
music from the CDs'digital bits, the Carver DTL-200
has the remarkable Digital Time Lens circuit to
insure your listening enjoyment.

When Bob Carver obtained his first compact disc
player, he was surprised at the sound derived from
most of the compact discs he purchased. The three-
dimensional musical perspective which his analog
system provided in lush abundance on phono discs
evaporated into a flat, brittle wasteland. After exten-

sive testing, Bob uncovered two fundamental flaws
in almost all compact discs: 1) An unpleasant, harsh
spectral energy balance. The overall octave-to-
octave energy balance was shifted on the CD
towards more midrange above 400 Hz; 2) The
amount of L-R signal (which carries the spacial
detail of the music) on the CD was inexplicably, but
substantially, reduced when compared with the
amount of L-R signal found on the corresponding
analog disc. The difference is obvicus in these two
oscilloscope photos.

A. Lissajous pattern showing spatial detail (L-R)
(L+R) ratio from an LP record.

B. The same instant of music but taken from the CD
version. Note the decreased (L-R) content, as
shown by the narrowed trace.

Carvers circuitry corrects the razioof LR to L+R
by performing one extra, but important mathemati-
cal operation on the signal stream that all other CD
players fail fo perform. This final operation makes
allthe difference.

The result is a natural sound with more of the
three-dimensional information tha: places us in the
same space with performers. You won't need the
Digital Time Lens on all CDs. But it is there when
you need it.

In the beginning, Carver hoped, indeed he
expected, that once recording artists and engineers
became more experienced with CD technology
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fewer and fewer CDs would require the Digital Time
Lens. But both laboratory and listening tests reveal

that the majority of even the most recently released
CDs benefit significantly from the Digital Time Lens.

PACKED WITH USEFUL FEATURES. The
Carver DTL-200 makes enjoying Compact Discs a
simple exercise in button pushing from your favor-
ite: listening chair. You can program any combina-
tien of up to twelve tracks from a single CD, repeat a
specific track or a whole Compact Disc for uninter-
rupted enjoyment.

Along with the ability to skip forward or back-
wards song-by-song, a touch of a key allows you to
andibly review a disc backwards or forwards at
many times normal speed. An A-B Specific Phrase
Repeat lets you carefully analyze one section of a
parformance or simply provide a point of reference
iria long, un-indexed symphonic movement.

Allfunctions are displayed on an easy-to-read
bt subtle LCD display including programming
sequence, current selection number, individual and
total playing times plus indexing cues.

HEAR THE CARVER DIGITAL DIFFERENCE.
Just as all CD's are not created equal, neither are
Compact Disc Players. Of all the models currently
available, only the new DTL-200 (and DTL-50) have
the innovative and exacting Bob Carver touches that
can substantially enhance your enjoyment of the
digital medium,

Audition the new DTL-200 today at your Carver
dealer, using a variety of discs. You will be surprised
at how audibly it can improve on what is already the
kest playback medium ever otfered.
SPECIFICATIONS. Frequency Response SHz-20kHz @ 0dB
+02dB Total Harmonic Distortion 000N7% S/N, 100db, Channe!

Szparation, 30dB + 1kHz Dynamic Range 96dB Wow & Flutter
umeasurable Programming, 12-track remote and manual

POWERFUL

MUSICAL
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HEAR THE WORLD’S MOST COMPACT COMPACT DISC/FM-AM
TUNER AT THESE ALPINE DEALERS.

ALABAMA: Anniston Sound
Performance Auburn Audio
Warehouse Birmingham Sounds
Great, The Car Stereo Shop
Cullman Stereo Center Decatur
Southern Sound Dothan Sight &
Sound Enterprises Sight & Sound
Gadsen Sound Performance
Huntsville Sound On Wheels
Mobile Ken's Car Tunes
Montgomery CKR Automotive
Products, The Record Shop
Petham The Car Sterec Shop
Roanoke Audio City

Shetfield Manhattan Audio
Tuscaloosa Kincaid TV & Service
Center

ALASKA: Anchorage Cartunes
Fairbanks Hoitt’s Music
ARKANSAS: Arkadeiphia KC
Audic Video Center Camden K.C
Audio Video Center Crossett
Music Mart El Dorado Music

Mart Fayetteville Stereo One

Ft. Smith Stereo Cne Little

Rock Car Tunes Magnolia Music
Mart Corp Mountain Home
Huberts Radio & TV Pine Bluff
Music Mart Searcy Softmart
Computer & Electronics
ARIZONA: Flagstatf Sound Pro
Glendale Twentyfirst Century

Lake Havasu City Sound Bank
Lakeside Specialty Electronics
Mesa Twentyfirst Century

Phoenix Jerry's Audio For Your
Car, Twentyfirst Century Prescott
Smith Electronics Tempe Twenty
first Century Tucson Audio
Emporium, Classic Car Sounds,
Classic Car Stereo Yuma
Warehouse Stereo

CALIFORNIA: Alhambra Audio
Specialist Anaheim Anaheim Hills
Car Stereo, Henry's Auto Stereo
Antioch Pantell’s Antioch Music
Auburn Auburn Car Tunes Azusa
Al & Ed Autosound Center
Bakersfield Trans Lex Travelin’
Bellflower Long Beach Auto Radio
Berkeley Franks of Berkeley Brea
Califorma Mobile System Canoga
Park Car Fidelity Cerritos Your
Sound Chico How's That Sound
Chula Vista Mad Jacks Clovis The
Sound Shop Compton Al & Ed Auto-
sound Center Concord Autohaus
Automotive Costa Mesa Car Fidelity,
(ong Beach Autc Radio Covina
Whistle Stop Daly City Matthew's
TV & Stereo Dublin Mobile
Acoustics El Centro Kukuk's Ware-
house Stereo El Toro Henry's
Encinitas North County Stereo
Encino Car Fidelity Sound Factor
Escondido Auto Secunty Sound,
Mad Jacks Eureka Eureka Car
Stereo Fairfield C&M Stereo
Unhmited Fremont Mobife
Acoustics Fresno Bandna's Hi Fi
Gardena Allen's Electronics In
Motion Gilrey Hogue Bros Auto
Stereo Glendale Valley Landau
Goleta Creative Stereo Hacienda
Heights Audic Alert Concepls
Hanford Mid Valley Automotive
Hayward Autchaus Automotive
Hemet Auto Sound Hollywood Car
Fidelity Huntington Beach Henry's
Auto Stereo Indio Auto Sound
Inglewood Al & Ed Autosound
Center La Mesa Mad Jacks Lafayette
Crestive Car Stereo Laguna Beach
taguna Stereo Lancaster California
Sound Works Larkspur Marin Auto
Stereo Lawndale Al & Ed Autosound
Center, Crazy Stereo Livermore
Piersons Car Stereo Long Beach
Long Beach Auto Radio Los Altos
Dealer Car Stereo Los Angeles Al &
Ed Autosound Center, Auto Stereo
Warehouse, B&M Electronics,
Beverly Hills Auto Stereo, Columbia
Auto Slereo, Electronic
Entertainment, Florence Car Stereo,
Fupden. Paris Audio unwood
Century Auto Stereo Manteca
Pierson's Car Stereo Merced Sound
Encounter Mission Vle;o Century
Auto Stereo Modesto Paradyme
Montclair Whistle Stop Monterey
Park Al & Ed Autosound Center
Moreno Valiey Auto Sound Napa
Autohaus Automotive N. Hollywood
Al & Ed Autasound Center, Car
Fideity, Sound Factor Norco Auto
Sound Gakland Auto Radio
Headgquarters Oceanside Mad Jacks
Orange Henry's Mobile Electronics,
Speakerworks Mobile Palm Desert
Auto Scund Palm Springs Auto
Sound Pasadena Al & Ed Autosound
Center Pomona Auto Sound
Porterville Perfect Sound Redding
How's That Sound Reseda Auto
Sound Engineering Riverside Auto
Sound Rolling Hifls Estates Palos
Verdes Internationat S. Lake Tahoe
El Dorado Audic Sacramento
Paradyme, Stereo Showcase Safinas
D&R Car Stereo San Bemnardino
Auto Sound San Carlos Auto Sound
Specialist San Diego Mad Jacks,
Radio Man San Francisco Peter's
Auto 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 Henry's Auto Stereo
Santa Barbara Creative Stereo,
Santa Barbara Auto Stereo Santa
Cruz House Of Sound Santa Maria
Creative Stereo Santa Monica Al &
£d Autosound Center, Car Fidelity
Santa Rosa Santa Rosa Cartunes
Seaside Kar Tunies Sherman Oaks
Al & Ed Autosound Center, Andy's
Auto Radio Simi Valley Soundtique
Aulo Stereg Stockton Paradyme
Consumer Electronics, Roling
Sounds Susanville Electronic
Buttertly Thousand Oaks Oaks Auto
Radio Torrance Instatlations
Untimited, Paris Audio, Speaker

works Mobile Ukiah Music Hut
Upland Classic Motoring Vallejo
Stereo Showcase Ventura Creative
Stereo Victorville Incredible
Sounds Visalia Lee's Stereo

W. Los Angeles Al & Ed Autosound
Center Walnut Jransonic Inter-
national Walnut Creek Walnut
Creek Auto Radto Whittier Speaker-
works Whittier Woodland Jerry's
Auto Stereo Yuba City Jerry's Auto
Stereo Yucea Valley Car Stereo
Specialties

COLORAQO Arvada Soundtrack
Aspen Main Street Music Aurora
Soundtrack Avon Mountain Music
Boulder Listen Up, Soundtrack
Colorado Springs Sight & Sound,
Sound Shop Denver Listen Up.
Soundtrack Ft. Collins Audio Junc-
tion Glenwood Springs Stereo
Uniimited Grand Junction The
Sound Company Greeley Sound-
tromix Littleton Soundtrack Pueblo
Soundtronix Steamboat Springs
Yampa Vailey Sound Co Sterling
Kaned Sound Emporium Thornton
Soundtrack Vail Mountain Music
CONNECTICUT: Avon Hi 1 Stereo
House of Avon Canton Jo-Di's
Sound Center Danbury Carston
Stereo East Berlin Cartunes Enfield
Jo-Dr's Sound Center Fairfie(d
Audsodesign Glastonbury Autc-
figelity Greenwich Auto Sounds
Groton Leiser Sound Hartford
Jo-Di's Sound Center Manchester
Jo-Dr's Sound Center Milford
installations Unlimited New Haven
Audio Etc , Champion Auto Safety
New London Jo-Or's Sound Center
Newington H)-F1 Sterec House
North Haven Jo-Dr's Sound Center
Norwalk Audiotronics, Jo-Di's
Sound Center Norwich Leiser
Sound Norwichtown Leiser Sound
0id Greenwich Audiocom Stamford
Fairfield Stereo Stratford West
chester Stereo Waterbury Jo-Di's
Sound Center Waterford Tweeter,
Etc West Hartford Jo-Dr's Sound
Center Westport Westchester Stereo
DELAWARE: Dover Sound Studio
Newark Sound Studio Wilmington
Sound Studio

FLORIDA: Boca Raton Vern's Eiec
tronics Bradentom Stereorama
Brandon Stereorama Clearwater
Siereorama Coral Gables Florda
Car Sounds, Sound Advice Ft.
Meyers Stereo Garage Ft. Lauderdale
Sound Advice Ft. Pierce Sound
Shack Ft.Walton Beach Professional
Auto Radio Gainsville Couch Elec-
tronics Hialeah Walder Electronic
Hollywood Sound Advice Jackson-
vitle Audio Tech, Audio-Tech
Regency, Discount Sound, Discournt
Sound-Jackson, Hoyt Hi Fi Center
Lake Wales Carouse! Records Lake
Worth Audio Advisors Lakeland
Carousel Records Longwood Audio
Garage Marathon Sound Source
Miami Florida Car Sounds, Las
Fabricas, Metro Electronics, Olson
Electronics, Presten Electronics,
Sedors Electronics, Sound Advice,
Sunday Electronics, Sympathetic
Ear, Walder Electroric N, Miami
Cartronics N. Miami Beach Sound
Advice Naples Stereo Garage
Newport Richey Stereo Specialties
Orange Park Audio Tech Orlando
Audio Garage Panama City Watt-
sound Stereo Pensacola Al Pro
Sound Pinellas Park Car Stereos
Unfimited, Stereorama Rockledge
Car Radios USA Sarasota Stereo-
rama S. Oaytona The Car Stereo
Company St. Petersburg Al States
Radio Stuart Fox Audio Sunrise
Sound Advice Tallahassee The
Stereo Store Tampa Sound Advice,
Stereorama Of Tampa Vero Beach
Audiohouse W. Palm Beach Sound
Advice West Melboume 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 Cornelia
Vaughn Music Dalton Sound
Service Inc_Decatur American
Radio Dublin World Hi F1 Gainsville
Electronic Sales Jesup Radio Shack
La Grange R TR. Limited Lawrence-
ville Sound Pro Lilburn Sound Pro
Macon Ken's Stereo Junction
Marrietta American Radio Milledge-
ville World Hi Fi Rome World Hi
F1 Roswell American Radio
Savannah Radio Tape Center,
Southland Sound Thomasville H
Fi Sales & Service Tifton Bergers
Audio & TV Valdosta Stereo
Connection Wamer Robbins World
Hi F1 Electronics, Kens Stereo
Junction

HAWAIL: Ajea Electronic Entertain-
ment Hilo Hiio Audio Honolulu
Auto Audio, Electronic Entertain-
ment, Island Sound nc. Kahului
Electronic Entertainment Kailua
Car Tunes Lihue Auto Systems
Kauar Wailuku Electronic
Entertainment

IDAHO: Boise Sound Pro Coeur D’
Alene American Television tdaho
Falls Phase Four Stereo Lewiston
Steiner Electronics Moscow Aspen
Sound inc. Nampa Jamison's Music
West Pocatello Phase Four Twin
Falls Audio Warehouse

JLLINOIS: Algonquin Team Elec
tronics Alsip Car Tronics Alton
Refiable Stereo & Video Aurora
Stereo Systems Belleville Audio
Musicaie Buffalo Grove Columbia
Audio Video Carbondale Nalder's
Stereo Champaign Good Vibes
Sound Chicago Automotive Sound
Systems, United Audio Centers
Danville Bud's Car Stereo Decatur

Apple Tree Stereo Deerfield United
Audio Centers DeKalb Ap?Ielree
Stereo Downers Grove Safecar
Elmwood Park Finishing Touch Car
Care Highland Park Autosonics,
Cotumbia Audio Video Jacksonville
Music World 1st in Video Joliet
Stereo Systems Kankakee The
Shoppe Lansing Unitek Electronics
Moline Ram Automotive Morton
Grove United Audio Centers Mount
Prospect Mobile Music Mt.Vernon
Dons Stereo & Speed Center
Naperville Stereo Systems Niles
United Audio Centers Normal
Appletree Stereo Palatine Auto
Sound Pearia Team of Peoria Quincy
Music World 1st In Video Rockford
Appletree Stereo, Columbia Audio
Video Spring Valley Audio Labs
Springfield Sundown One St.Charles
Autobahn Services Sterling Sterling
Electronics Vernon Hills United
Audio Centers Villa Park Hi 1 Hutch
Westmont Sounds Deluxe
INDIANA: Bloomington Alan Audio
Carmel Sound Productions Evans-
ville Risley Audio Ft. Wayne
Classic Sterec-Pak, inc Highland
Road Concepts Indianapolis Sound
Productions Jasper Audio World
Madisonville Risley's Marion
Classic Stereo Mishawaka Auto
Radio Specialist Muncie Classic
Stereo S, Lafayette Good Vibes
Sound South Bend Classic
Sterec-Pak Terre Haute Audio
Connection Vincennes Record
Cellar Audio Video, Risley
Electronics

1OWA: Ames Cyclone Motors
Carrol! Sound & Service Cedar
Rapids Audio Room Centerville
Wrights Stereo TV & Appliance
Davenport Audio Odyssey Des
Moines Audio Lab, Stereo Sound
Studio Dubugue Audio Room

Ft. Dodge Sound World lowa City
Audio Odyssey Of lowa Keokuk
Music World 1st In Video Mason
City Mason City Sound World
Sioux City Pflanz Electronics
Spencer Carey's TV & Stereo Storm
Lake Sound & Service Waterloo
Team Electronics

KANSAS: Arkansas City Sparks
Music Dodge City Cartunes.
Emporia Audio-Video Connection
Garden City Team Electronics,

Inc Great Bend Audio Electronics
Hutchinson Hayes Sight & Sound
Lawrence Kief's Record & Stereo
Manhattan Rolling Thunder
Overland Park Brands Mart Stereo,
Santa Fe Auto Sound Topeka
Nelson's Wichita Roliing Thunder
KENTUCKY: Bardstown Mr Music
Bowling Green Poston Electronics
Carbin Sounds Around Town
Elizabethtown Replay Florence
Sight-In-Sound Lendan Sounds
Around Town Louisville Music
City, Sound Factory Murray Sun-
set Blvd Music Owensboro Risley
Electrorics Paducah Ristey Elec-
tronics Pikeville Audio Connec-
tion Prestonsberg B&W TV
Apphance

LSUISIANA: Baton Rouge David's
Car Stereo & Comm , Gonzales
Music Center, Music Center

Gretna Campo Appliance Stereo
Village Harahan Mobile One
Lafayette Ricky Smith Audio,
Sound Electronics Lake Charles
Classic Audio Systems Mande-
ville Campo Apphiance Monroe
Sound Center New lIberia Village
Sound Center Ruston Music Mart
Carp Shreveport Stereo & Record
Center Slidell Gonzales Music
Center, Campo Appliance
MASSACHUSETTS: Ashiand Crea-
tive Car Stereo Billerica Mobile
Automotive Boston Nantucket
Sound, Tweeter, Etc. Braintree
Nantucket Sound. Tweeter, Etc.
Brockton Soundtrack Audio
Burlington Tweeter, Etc. Cambridge
New England Audio, Tweeter, Etc
Chestrut Hill Tweeter, Etc_Danvers
Richs Car Tunes Tweeter, Etc
Dedham Tweeter, Eic Fitchburg
Music Forum Framingham Natural
Sound, Tweeter, Etc, Framington
Auto Stereo Place Gardner Music
forum Greenfield Long Radio,
Music Store Hyannis Nantucket
Sound, Tweeter, Etc N. Attleboro
Audio Concepts N. Dartmouth
Richies Auto Radio

Buys Bay City Olson Auto Radio,
Superior Sound Berkley Car

Tunes Stereo Center Birmingham
Gramaphone Dearborn Radio
Frank Drayton Plains Dixie

Sound E. Lansing Hi F1 Buys

Flint Custom Auto Sound

Grand Rapids Classic Stereo
Jackson Jackson Auto Sounds
Kalamazoo Classic Stereo

Lansing Hi Fi Buys, Skory Auto
Sounds Marquette American TV
Midland Hi Fi Buys

Muskegon Langlois Sterec
Petoskey Kurtz Music Saginaw
Olson Auto Radio St. Joseph
Tri-County Audio Traverse City
Kurtz Music Warren Radio Frank
Westland Car Tunes Stereo Center
Wyoming Sound In Motion
Ypsilanti Future Sound &
Commurnication

MINNESOTA: Alexandria Audio
Concepts Baxter Stereo 1

Bemidji Team Electronics
Brooklyn Center Audio King
Burnsville Aucio King Duluth
Stereo 1 Edina Audio King
Fairmont Midwest Satellite Audio
& Video FarEgo Stereo ] Fergus
Falls Team Electronics Golden
Valley Audio King Car Stereo
Center Grand Rapids Team
Electronics Hibbing Team Elec-
tronics Hopkins Transportation
Electronics Maplewood Audio
King Car Stereo Center Minneapo-
lis Audio King Minnetonka Audio
King Roseville Audio King St.
Louis Park Audio King Electronics
St. Paul Audio King St. Cloud
Stereo 1 Virginia Team Electronics
Wilmar Sound Image Winona
Amalgamated Audio

MISSISSIPPY: Columbus Audio
Advantage Greenville Cartunes
Guitport Campo Appliance, Empress
Of Mississippi Hattiesburg Hi Ft
Cruisin’ Jackson Automotive Audio
Laurel Hi F1 Cruisin'McComb Custom
Audio Nalchez Sound Circust
Oxford Sights & Sounds Pascagoula
Empress Audio & Video Toledo
Audio Advantage Vicksburg Sound
Crrcunt

MISSOURI: Cape Girardeau Stereo
One Columbia D&M Sound Kansas
City Brands Mart Stereo Kirksville
Wrights Stereo Knob Noster
(Gambies Lebanon Sight & Sound
Poplar Bluff American Hi Fi Rolla
End Of The Rainbow Springfield
House of Sound $t. Louis Hi Fi Fo
Fum, Sound Central West Plains
Hubert's Radio & TV

MONTANA: Billings Sound Pro
Bozeman Sound Pro Butte Ossellos,
Inc_Great Falis Rocky Mountain
Hu Fi, Seund Pro Havre Northern
Electronics Helena Sound Pro
Katpispell Logical Chosce Missoula
Electronic Parts

NORTH CAROLINA: Asheville Mr
Toads Chapel Hill Stereo Sound
Charlotte Carolina Car Stereo,
Sound Systems Conover Audiohaus
Durham Dashboard Stereo, Vickers
Audio Fayetteville Sound Systems
Goldsboro Pro Sound Greensboro
Audio Video Concepts, Sound
Systems, Stereo Sound Greenville
Todd's Stereo Center High Point
Audio Video Concepts Jacksonville
Onslow Audio Center Kinston
Stereo Concepts Morehead City
Anderson Audic Marganton Macs
TV New Bern Anderson Audio
Raleigh Audio Express Rocky
Mount Microwave World Wilming.
ton Atlantic Audio Wilson Modern
Stereo Winston Salem Stereo
Sound, Audio Video Concepts,
Custom Car Hi F1

WORTH DAKOTA: Bismark Pacific
Sound Dickson Music Hut Grand
Forks Team Electronics Jamestown
Music Corner Langdon Easy Way
Minot The Stereo Shop Williston
Team Electronics

NEBRASKA: Kearny Midwest Audio
Lincoln Stereo West N, Platte

US Tech Norfolk Mid City Stereo
Omaha Custom Electronics, Stereo
West York Midwest Audio

NEW HAMPSHIRE: Concord Audio
Of New England Exeter Auto Sounds
Of New Harnpshire Keene Sound
Power Laconia Audio Of New
England Manchester Campus Hi Fi,
Tweeter, Etc_Nashua Tweeter, Etc

Long Radic Norwood Northeast
Security & Stereo Pittsfield
Taylor'd Sound Rockland Nan-
tucket Sound Saugus Nantucket
Sound, Northeast Secunty &
Stereo Shrewsbury Leiser Sound,
Rayco Car Service Springfield
Long Radio Of Springfield
Stoneham Auto Sound North
Waltham Waltham Camera &
Stereo Watertown Beaconwood
Acoustics, Car Tunes

MAINE: Bangor Radio City
Camden Harbor Audio & Video
Lewiston Radio City S. Portland
Great Northern Sound Co
MARYLAND: Annapolis Space-
ways Sound Baltimore Carsounds,
Sight & Sound, Stansbury Stereo
Center Bethesda Auto Sound
Systems Columbia Car Stereo
sttems Frederick The Electronic
Shop Hagerstown Hunt Audio &
Associates Langley Park Audic
Associates Laurel Audio Assoct
ates Lutherville Gramaphone
Perry Hill Stansbury Stereo
Center Rockvilte Audio Assoc)
ates, Auto Sound Systems Greg's
Auto Sound Salisbury Sound
Studio Timenium Carsounds
Waldort Car Tec

MICHIGAN: Allen Park Car Tunes
Stereo Center Ann Arbor Hi Fu

i Tweeter, €tc
Campus Hi Fi Salem Cuomo's
W. Lebanon Car Sounds
NEVADA: Las Vegas Import Audio
Reno The Audic Authonty, Car
Audio Systems
NEW JE‘SEV: Belleville Zippos
Car Stereo Cherry Hill Auto Sound
Delaware, Soundworks Deptford Hi
Fi Connection E. Brunswick Atlantic
Stereo Edison Zippos Car Stereo
Hasbrouck Hts. Saddle Brook Slereo
Howell Fidetity Car Stereo Marlton
Hi Fi Connection Millburn Profes-
sional Audio Minehill Linear Elec-
tronics Morristown Headquarters
Sound Express N. Plainfield
Audio 22 Neptune Auto Audio
Newton Partroy Sound Paramus
Leonard Radio, Stereo Warehouse-
Rabson’'s Ramsey Roliing Tone
Raritan AC Audio & Video Ridge-
field Galaxy Sound Ridgewood
Motoring Images Scotch Plains
Kartunes Shrewsbury Monmouth
Stereo Trenton Hal's Stereo Sound
Center, Sound Automotive, Universal
Stereo Union City AD Auto Stereo
Sound Waterford Works Van House
Coach West Caldwell Samm Sound
Westwood Cruisin Music
NEW MEXICO: Atbuquerque West
Coast Sound Systems, Hudson's
Audio Center Carlsbad Beason's
Clovis Towne Crier Farmington

Sound On Wheels Gallup Uncle
Hiawatt's Cartunes Las Cruces

The Sound Room Raten Odyssey
Music Roswell Street Sounds Santa
Fe West Coast Sound Systems Taos
Que Pasa Music & Electronics
NEW YORK: Albany Jo-Di's Sound
Center Alleghany Sound Jrack
Amherst Amherst Electronics
Auburn Mayco Radro Batavia Uni-
corn Record & Audio Bay Shore
Papa Angelos Discount Boonvile
Adirondack Music Bronx Fordham
Auto Radio, Professional Auto Radio
Brooklyn Phils Auto Radio, Stereo
Warehouse-Rabson's Corning,
Chemung Electronics Eastchester
Auto Concepts Elmira Chemung
Electronics Freegon Rogers Stereo
Fresh Meadows Sound Stage Audio
Garden City Car Tunes Auto Stereo,
Stereo Warehouse-Rabson's Glenn
Falls Audic Genesis Greece Stereo
Shop Hartsdale S&I Electronics
Henrietta Stereo Shop Hicksville
Audio Designs, Designatrons
Huntingtan Station Audio Break-
throughs Ithaca DL&G Audio,
Chemung Electronics Kingston
Auto Sound Systems Latham Auto
Radio Reparr Manhasset Audio
Breakthroughs Mt. Kisco Four
Wheel Sound Mt. Vernon Central
Lock Co Nanuet Short Stop Car
Radio New York Leonard Radio,
Sound Stage Audio, Audio Salon
N. Syracuse GP Enterprises Oneonta
Stereo Lab Patchoque Square Deal
Plattsburgh Great Northern Stereo
Whse. Port Jetferson Designatron's
Stereo Store Poughkeepsie Sound
On Wheels Riverhead Showtime
Stereo Rochester Sound Concept,
Stereo Shop Rosedale S  Sound
Unlimited Salamanca Sound Track
Saratoga Springs Le Sounde
Schenectady Apolio Sales St. James
Konstant Audio Staten island Cione
Audio Syossett American Sound-
craft Syracuse GP Enterprises,
Gordon Electronics Valley Stream
Stereo Warehouse-Rabson's Vestal
Gordon Electronics Wappinger Falls
Sound Odyssey Watertown Northern
Electronics White Plains Audio
Experts Westchester Stereo Whites-
boro Adirondack Music Woodside
Leonard Radio

OHI0: Akron Audio Craft, Golden
Gramaphone Canton Hammond
Electronics Cincinnati Sight In
Sound Cleveland Audio Craft,

B&B Appliance Columbus Ham-
mond Electronics Dayton Stereo On
Wheels, Inc. Elyria West Com Audio
Findlay Audio Craft, Soundtrek
Gallipalis Bob's Electronics Heath
Hammond Electronics Lima Classic
Stereo Mansfield Hammond Elec-
tronics Mayfield His. Audio Craft
Mentor West Com Audio Middle-
burg Heights B&B Appliance
Milford Sight In Sound Minster
Gudort & Sons N.Canton Hammong
Electronics Parma West Com Audio
Toledo Audio Craft, Car Stereo One
Westlake Audio Craft

OKLAHOMA: Bartlesville The Sound
Station Durant Rick Mackey Sound
Center Enid Sounds Incredible
Guymon Sound Service Lawton
Audio Tech Moskogee Sound World
Oklahoma City David’s Stereo

& B, Ponca City Sounds Incredible
Shawnee Audio Express, Rave Sound
Stillwater Custom Car Stereo Tulsa
Imperial Sound, The Phonograph,
Ltd Weatherford Phul's Stereo
Warehouse Woodward Gills Store
OREGON: Beaverton Chelsea Audio
Bend The Sterec Plant Corvallis
Good Guys Stereo Eugene Good
Guys Stereg, Stereg Loft Grants Pass
Sheckells Stereo Kiamath Falls
The Sound Chamber Medford
Sheckells Stereo Portland Cheisea
Audio Salem Focus Electronics
The Dalles Lutz Enterprises
PENNSYLVANIA Allentown Sassa
fras Audic Altoona Sound Concepts
Bloomsberg Webber's Pro Audio
Bryn Mawr Sassafras Audio Camp
Hill The Stereo Post Chambersburg
Sunrise Electronic Connellsvifle
The Electronic Tree Ephrata Stereo
Barn Erie P).'s Auto Sound Feaster-
ville Sassafras Audio Gibsonia
Listening Post Greenshurg Pat's
Sterec Harrisburg The Stereo Post
Hazelton Jannen Systems Indiana
Sound Concepts Jenkintown
Sassafras Audic Johnstown Gary's
Entertainment Store Kingston
Summit Audio Lancaster GNT
Stereo, The Stereo Post, Trojan Yacht
Lebanon The Stereo Post Lewis-
burg M&M Stereo Equipment
Monroeville Auto Communications
Listening Post Montgomeryvilie
Sassafras Audio Natrona His. Sound
Shack Philadelphia Sassafras Audio,
Tepper Auto Sound Pittsburgh
Listening Post Pottstown Audic
Video Junction Reiffton GNT Stereo
Springtield Soundworks State
College High Fidelity House Upper
Darby Perzan Auto Radio Wash-
ington The Stereo Outlet Williams-
port Audio Services York Town
Sound & Custom Tops, Inc

RHODE ISLAND: Cumberland
Sounds Unhmited E. Providence
Tweeter £tc Providence Tweeter
Etc Warwick Tweeter Etc Westerly

Leiser Sound

SOUTH CAROLINA: Anderson
Music Machine Charleston Dash-
board Stereo Columbia Music
Machine, Rogers Stereo Greenville
Music Machine Hilton Head South-
Jand Sound Rockhill Tart's Sumter
OK Tire Stores

SOUTH DAKOTA: Aberdeen

World Electrorics Rapid City Team
Etectronics
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TENNESSEE: Chattanooga The
Radio Clinic Cookvitle Network
Entertainment Jackson Save A Lot
Auto Jehnson City Mr Toads Kings-
port Mr. Toads Knoxville Cartunes,
Lindsay/Ward McMinnville Net-
work Entertainment Memphis New
Car Stereo, Save A Lot Auto
Murfreesboro Audiomasters Nash-
ville Karco Auto Audio, Nicholson's
Stereo, The Car Stereo Shop, (nc
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
Baytown Cooper's Custom Audio
Beaumont Brock Audio Brownsville
) Arca Electronics, Panorama
Electronics Bryan Road Sounds
College Station Audic Video Corpus
Christi Tape Town Audic Dallas
Hawk flectronics Def Rio Western
Auto Eagle Pass Trevino Music

El Paso Casa Sonido, Music Sys-
tems, Sound Room Electronics
Fort Worth Hawk Electronics, Sound
tdea Galveston Car Stereo Center
Graham Layfield Music Houston
Custom Car Stereo, Fingers Furni-
ture, Home Entertainment, Sheffield
Audio Humble Fingers Furnitures
Hurst Sound {dea Lake Jackson
Car Stereo Center Laredo Audio
Systems, Ramirez Tire Center Long-
view Stereo & Record Center
Lubbock Hi Fidelity of Lubbock
Marshail Stereo & Record Center
McAlten £ Centro Sound Center,
Showery Stereo, Sound Centers of
the Valley Midland Electronics Ser
vice Center Nacogdoches Spinet
Music Qdessa Electronics Service
Center Pampa Hall's Pasadena
Coopers Custom Audio Ctr Fingers
Furniture Richardson Earmark
San Angelo Sound Box San Antonio
Bjorn's Stereo Design, Classic Car
Audio, Mobile Hi Fi San Marcos
Discovery Audio Video Sherman
The Audio House, Texoma Auto Arr
Temple Road Sounds Texarkana
Texarkana Audic Center Tyler Stereo
& Record Center Victoria Parnis
Electronics Waco Jacks Stereo
Wichita Falls Audio Sound Systems
UTAH. Logan Lynn's TV & Stereo
Murray Car Concepts Ogden Hi F1
Shop Provo Boyers Automotive
Center Salt Lake City Broadway
Mustc, Standard Audio & Hi Fi

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

Stereo
VIRGINIA; Arlington Audio Asso-
ciates Blacksburg Scotty's Radio &
TV Bristol Mr. Toads Charlottes-
ville Auto Sound of Virgima_ Stereo
Types Collinsville Holdrens Colonial
Heights Autc Sound of Virginia
Danville Sounds Uniimited Fairfax
Audio Associates Falls Church
Home Entertainment Franklin Audio
Showroom Fredericksburg Con-
temporary Sounds Harrisonburg
Ace Music 'n Electronic Lynchburg
Don's Car Stereo Manassas Auto-
motive Hi-Fi Newport News Go Ho
Auto 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 Greg's Auto Sound,
Home Entertainment Vienna Greg's
Auto Sound Virginia Beach Audio
Connection, Go Ho Auto Audio,
Videorama Auto Audio Winchester
Sound City
WASHINGTON: Bellevue Magnolia
Hi Fi, Northwest Audio Video Bell-
ingham QC Stereo Bremerton
Evergreen Audio Everett Sound
Advice Federal Way Sound Advice
Kenmore Sound Advice, Sound
Management Kent Northwest Auto
Sound Longview Sound Authority
Lynnwood Magnolia Hi F1, North-
west Audio Video Moses Lake
Performance Auto Sound Oak
Harbor QC Stereo Olympia Desco
Electronics Seattle Cartronics,
Magnotia Mobile Electronics, North-
west Auto Sound Spokane Dis-
cover Audio Tacoma Automotive
Sound, Magnolia Hi F1 Tukwila
Magnolia Hi Fi, Northwest Audio
Video Wenatchee Performance
Auto Sound
WEST VIRGINIA: Barboursville
Pied Piper Huntington Pied Piper
Mor&an(uvm Sound Investment
Mt. Gay Stereo Video Unlimited
Mt. Hope Pied Piper Wheeling
Windmill Electronics
WISCONSIN: Eau Claire EME Audio
Systems Fond Du Lac Wisconsin
Electronic Glendale Photo-Scan
Of Wisconsin Green Bay Sound
World, Muntz Audio/V\deo La
Crosse Sound World Madison
American TV Menomonie EME
Audic Systems Milwaukee General
Electronics Neena American TV
Oshkosh Exclusive Company
Pewaukee American TV Racine
AY's Auto Stereo Sheyboygan Gene's
Sound & Camera Thiensville D & D
Sales Wausau Sound World West
Bend Exciusive Company
WYOMING: Cheyenne Electronics
Unlimited Gillette Murphy Sight &
Sound, Sound Pro Laramie New
Music Box Riverton Sound Room
Rock Springs Fanell Music

/ILPINE.




YOURE LOOKING AT SERIOUS ENTERTAINMENT |
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There are exotic cars and exotic
cars. And then there's the Lamborghini
Countach Quatrovalvole.

There are CD players and CD players.
And then trere’s the Alpine 7902.

Until the 7902, there has never been
a CD player and FM/AM tuner engineered
logether in a complete 7"x 2" unit, to fif
the dash of virtually any car.

Like the Lamborghini, every cubic
inch of the 7902 is serious performance
technology. By redesigning and applying
advanced Alpine technology to each
element in the system, we've created an
entertainment package that easily handles
rough roads and weak radio signals.

The 3-beam laser pickup created
for the 79CG2 is about 70% lighter than
others. It reads data more accurately and
rides on a precision drive mechanism
that absorks mechanical backlash,
ensuring outstanding tracking accuracy.

The laser transport is [ Er=s b
protected against road-shock
by a silicon-oil suspension
system, and is mounted on a
rigid zinc die-cast chassis to
maintain perfect alignment. |

Our T-10 11 Tuner™
utilizes multiple FM cir _
cuits on asingle tiny chip, ¢ ®
smaller than ever hefore,
for superior reliability and reception.

How does it sound? You'll just have
to audition it at an Alpine dealer. Come

in wh ]
?ena('Jr;/ Vtvo -Zgiyé)eur irgus, /'LPINE
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BEHIND THE SCENES

BERT WHYTE

MASTERS & MAESTROS

tion models of devices developed

using a new technology are quite
expensive. This was true with color
television and with videocassette re-
corders, and most assuredly was the
case with Compact Disc players. We
all remember the kilobuck-plus CD
players, many of which left a great deal
to be desired in respect to perfor-
mance.

It is also usually true that the prices
of these products generally decline in
direct relation to their popularity in the
marketplace and the speed with which
high-volume production is achieved.
Certainly the success of the Compact
Disc has been beyond even the most
rosy-hued, optimistic projections. In
just over three years, the overwhelming
popularity of and demand for CD play-
ers have brought their price down to
levels of little more than $100!

Unfortunately, in spite of the mass
appeat of the CD, there has not been a
commensurate decline in the price of
software (though the proliferation of
CD manufacturing plants has helped
to alleviate some supply problems). In
most major markets, CDs cost $10 to
$15 each—roughly two to three times
the cost of viny! LPs.

lt is axiomatic that the first produc-

While a great many people are buy-
ing CDs at their current prices, and
many justify these prices in terms cf
the quality of the product and its wear-
free longevity, no one has any doubts
about the market constraints imposed
by expensive CD software. Even now,
reports are creeping into the trade
press about overproduction and sub-
sequent costly warehousing of low-
priced CD players. Everyone agrees
that if the price of CDs could be re-
duced by 25 to 30%, the warehouses
would be emptied in very short order.

The normal production of CD mas-
ters is a complex photo-optical pro-
cess which must be carried out under
clean-room conditions, and the associ-
ated equipment in the plant adds up to
about $2 million. Other, experimental
CD production techniques have been
tried, one being a “continuous web”
process in which CDs could be
stamped out in cookie-cutter fashion.
However, there doesn't seem to be any
further promise in this approach, and
none of the other production schemes
have borne fruit.

Well, friends, Teldec is now working
on a new CD processing technology
which may ultimately be the first step in
reducing the cost of Compact Discs.

As far back as the mid-'70s, Teldec
was experimenting with cutting video
signals onto discs. In fact, at Decca
Records in London, the great Arthur
Haddy showed me some of these
discs and their associated equipment.
In later years came an offshoot of this
technology, Teldec's Direct Metal Mas-
tering process. Now it seems that
some aspects of the DMM technology
can be applied to the mastering and
production of CDs.

In Teldec's new CD process, just as
in DMM, a blank disc is electrolytically
plated with copper. The copper is
amorphous and must be used within a
few days; the blank disc cannot be
used if the copper has changed to a
crystalline structure. Neumann has
built a lathe somewhat similar in ap-
pearance to a standard disc-cutting
lathe. Mounted on it is a CD cutterhead
which works on piezo-electric princi-
ples and drives an embossing tool.
The incoming signal causes the tool to
emboss the soft copper of the CD
blank with sufficient force to create a
series of wedge-shaped pits whose
walls are angled at 45°. An elaborate
control system maintains the proper
depth of the embossing.

Teldec claims many advantages for
this system. The V-shaped information
pits are easier for the laser to track and
afford better error correction; the V-
wall pits also allow better molding of
the polycarbonate CD. The cutting
need not be under clean-room condi-
tions; it is done directly onto the cop-
per substrate, and this can be easily
silvered with standard electroplating
equipment. Incidentally, the amount of
recording time on a CD made in this
process is comparable to that
achieved with the standard photo-opti-
cal process.

The Teldec CD-cutting process, said
to be 80% cheaper than systems cur-
rently in use, is undergoing tests by
several American record companies.
One thing is certain: If the system real-
ly works well (and all indications seem
to say it does), it will be a great boon to
many of the independent cutting labs
in this country. Without the necessity of
clean-room conditions, it will mean
much wider availability of less expen-
sive CD processing. Apparently, this
new Teldec technology will eventually
bring us less expensive CDs.
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Start smart

Sansui’s S-X700 is the intelligent choice for upgrading your
system or starting a new one.

Sansui takes performance and vaiue to heart. That's why our new
S-X700 AM/FM stereo receiver should be the heart of your system.
With solid power it flawlessly reproduces the exciting experience of
digital music

Engineered with traditional attention to detail and state-of-the-art
performance, there’s no comparison for pure quality and real value.

Built with a heavy-duty transformer generally used only in higher output
models, plus exclusive Sansui circuitry, the S-X700 produces music with
a unique opennass and clarity that other receivers just can’t match.

Styled for elegance with a functional yet uncluttered appearance, the
all-metal cover, chassis and faceplate are only an outward indication of
the S-X700’s sofid performance capabilities. The solid feel of its controls
confirms the quality of performance which awaits you.

Sowhy spend more and getless for your system? Put Sansui’s S-X700
atthe heart of it and get pure performance and value. 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 0.04% THD

with this

pure perlormance receiver:

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




Matthew Polk’s New Generation of Revolutionary TRUE STEREO SDAs

SDA SRS
$1395.00 ea.
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“The Genius of Matthew Polk Brings You
A New Generation of Extraordinary Sounding SDAs”

“Literally a new dimension in sound”

beresultis alway better thanwould be
achieved by conventional speakers.”
Stereo Review Magazine

Polk’s critically acclaimed, Audio Video Grand Prix Award
winning SDA technology is the most important fundamental
advance in loudspeaker technology since stereo itself. Listeners are
amazed when they hear the huge, lifelike, three-dimensional sonic
image produced by Polk’s SDA speakers. The nation's top audio
experts agree that Polk SDA loudspeakers always sound better than
conventional loudspeakers. Stereo Review said, “Spectacular ...the
result is always better than would be achieved by conventional
speakers.” High Fidelity said, “Astounding... We have vet to hear
any stereo program that doesn't benefit.” Now the dramatic
audible benefits of Polk's exclusive TRUE STEREO SDA technology
are available in 5 uniquely superb loudspeaker systems, the SDA
SRS, SDA SRS 2, SDA-1B, SDA-2A, and the SDA CRS + .

(3
Rolling Stone Magazine

Without exaggeration, the design principals embodied in the
SDAs make them the world's first true stereo speakers. When the
big switch was made from mono to stereo, the basic concept of
speaker design was never modified to take into account the
fundamental difference between 2 mono and stereo signal.

What is the difference between a mono and stereo speaker? The
basic concept of mono is that you have one signal (and speaker)
meant to be heard by both ears at once. However, the basic
concept of stereo is that a much more lifelike three-dimensional
sound is achieved by having 2 different signals, each played back
through a separate speaker and each meant to be heard by only
one ear apiece (L or R). So quite simply, 2 mono loudspeaker
is designed to be heard by two ears at once while true stereo
loudspeakers should each be heard by only one ear apiece (like
headphones). The revolutionary Polk SDAs are the first TRUE
STEREQ speakers engineered to accomplish this and fully realize
the astonishingly lifelike three-dimensional imaging capabilities
of stereophonic sound.

How Polk SDAs Achieve True Stereo

Polk SDA technology solves one of the greatest problems in
stereo reproduction. When each ear hears both speakers and
signals, as occurs when you use conventional (Mono) speakers to
listen in stereo, full stereo separation is lost. The undesirable signal
reaching each ear from the “wrong” speaker is a form of acoustic
distortion called interaural crosstalk, which confuses your hearing,

The Polk SDA systems eliminate interaural crosstalk distortion
and maintain full, True Stereo separation, by incorporating two

SDA Signature Reference

System (SRS) — $1395.00 ea.
AudieVideo Grand Prix Winner

The finest speaker that Polk manu-
factures. This limited production
flagship model combines patented
SDA TRUE STEREO technology with
phase-coherent focused line-source
multiple driver topology to achieve
new levels of state-of-the-art imag-
ing, detail, coherence, dynamic
range and bass reproduction.

New SDA-SRS 2 - $995.00 ea.
This new scaled down version of the
SRS incorporates virtually all its
innovations without significantly
compromising its awesome sonic
performance.

SDA 1B - $695.00 EA.

AutioVideo Grand Prix Winner

A beautifully styled, full size floor-
standing system combining Polk's
state-of-the-art components with ex-
clusive 3rd generation TRUE STEREO
technology for extraordinarily lifelike
sound. High Fidelity said “the Polk
SDA 1 Loudspeaker provides startling
evidence of the audio industry’s
essential creative vitality.”

New SDA 2A - $499.00 ea.
AudioVideo Grand Prix Winner

The new SDA 2A is a full size floor
standing system which incorporates
many of the latest refinements in SDA
technology developed for the SRS
models. It represents an extraordi-
nary value which combines spec-
tacular SDA performance with a
remarkably affordable price. High
Fidelity said listening to the SDA 2 is
"an amazing experience."”

New SDA CRS + - $395.00 ea.
AudioVideo Grand Prix Winner

The new SDA CRS + is the world’s
best sounding bookshelf loudspeaker
and now incorporates many of the
latest refinements in SDA technology
developed for the SRS models. It
combines the extraordinarily litelike
three-dimensional sonic performance
of Polk’s patented SDA technology
with a handsome enclosure (stand or
shelf mountable) of attractively mod-
est proportions. Stereo Review said
the CRS is “an impressive achieve-
ment”.

Where to buy Polk Speakers? For your nearest dealer, see page 144

Enter No. 35 on Reader Service Card

Stereo Reriew Magazine

completely separate sets of drivers (stereo and dimensional) into
each speaker cabinet. The stereo drivers radiate the normal stereo
signal, while the dimensional drivers radiate a difference signal
that aceusticallv and effectively cancels the interaural crosstalk
distortion and thereby restores the stereo separation and imaging
lost when you listen to normal “mono” speakers. The sonic
benefits are remarkable.

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

Stereo Buyers Guide

“Mindboggling...astounding... flabbergasting”
8 g ¢4 (3 (4
High Fidelity Magazine

Words alone cannot fully describe how much more lifelike SDA
TRUE STEREG reproduction is. Reviewers, critical listeners and
novices alike are overwhelmed by the magnitude of the sonic
improvement achieved by Polk's Stereo/Dimensional technology.
You will hear a huge sound stage which extends beyond the
speakers and beyond the walls of your listening room itself. The
lifelike ambience revealed by the SDAs transports you to the
acoustic environment of the original sonic event. Every instrument,
vocalist and sound becomes tangible, distinct, alive and firmly
placed in its own natural spatial position. You will hear
instruments, ambience and subtle musical nuances (normally
masked by corwentional speakers), revealed for your enjoyment by
the SDAs. This benefit is accurately described by Julian Hirsch in
Stereo Review, ™. the sense of discovery experienced when playing
an old favorite stereo record and hearing, quite literally, a new
dimensian in the sound is 2 most attractive bonus...” Records,
CD's, tapes, video and FM all benefit equally as dramatically.
“You owe it to yourself to audition them"”

High Fidelity Magazine

SD4s allow you to experience the spine tingling excitement,
majesty and pleasure of live music in your own home. You must
hear the remakable sonic benefits of SDA technology for yourself.
You teo will agree with Stereo Review's dramatic conclusion: “the
result is always better than would be achieved by conventional
speakers. . it does indeed add a new dimension to reproduced
sound.”

E The Speaker Specialists ®

5601 Metro Drive, Baltimore, Md. 21210



Engineer Tom Jung thinks
mixer electronics are

vital, and he’s bought a
fancy Class-A console.

I wish more recordists
would do the same!

Now let me tell you about a signifi-
cant new advance in recording tech-
nique introduced by the redoubtable
Tom Jung of Digital Musical Products.

Tom has a justly deserved reputation
for his superlative CDs. He is an engi-
neer and a consummate mixing artist
who most assiduously searches for

ways to improve the sonic quality of his
digital recordings.

Tom sent me an advance copy of a
very special CD project he has been
working on for some time. The album
features pianist Billy Barber and is enti-
tled Lighthouse. Well, Billy does play
the piano here, but he is heard along

with some of the most complex and
exotic and dynamically exciting
sounds you can imagine, all the prod-
uct of Tom Jung'’s fertile mind and daz-
zling technology. Here is a glimpse of
how Tom recorded this music.

First off, Tom hied himself to the fa-
mous Carroll Musical instrument Co. in
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New York. This company is known for
its comprehensive collection of per-
cussion instruments, including many
rare and exotic items. Next, he record-
ed a large array of these instruments
with a pair of omnidirectional Briel &
Kjaer microphones. A Kurzweil synthe-
sizer with an added PCM processor
sampled the mike waveforms at 50 kHz
per second, and these were stored on
floppy disks with a Macintosh comput-
er. Eight other synthesizers were
linked, all with preset programs.

Billy Barber, wearing earphones,
heard all the outputs of the Kurzweil
and the floppy disks with the percus-
sion programmed, and the outputs of
the eight linked synthesizers. He
played the piano along with all this,
and Tom recorded him with a pair of
B & K omni mikes. The signals were
routed to Tom's new mixing console,
which is equipped with all Class-A
electronics. The dual output of the mix-
er was fed into the two channels of a
Mitsubishi digital recorder.

You just have to hear this CD to
believe the quality of the sound. Bass
synthesizer frequencies, the impact
and timbre of the assorted percussion
instruments, and the piano are heard
with an immediacy of presence, and
the transient responses are the sharp-
est and cleanest | have ever heard.
The use of Class-A preamps must con-
tribute a great deal to these immacu-
late sonics. Literally, the clarity of all
musical elements is quite breathtaking.

Tom is exploring other areas of re-
cording with a view toward improving
quality, but he believes the input con-
sole’s electronics are vitally important.
To this end, he has just taken delivery
on a 26-input unit, with all Class-A
electronics. He also has acquired
some new ribbon microphones which
he feels will mate well with the Class-A
preamps.

Now if we can only get some of the
classical recording people to get be-
hind some of these fancy new con-
soles!
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The Count Basie Orchestra

There is no doubt that the spirit of
William “Count” Basie liveson in the
countless Basie fans whose number
keeps growing in legions. Infact, the
Basie Orchestra just won DownBeat'’s
1986 International Critic's Poll. To
celebrate the Count Basie Orchestra's
50th Anniversary and to honor the
Count'’s birthdate (August 21st), Denon
is releasing an historic compact disc,
“Long Live the Chief!”. Under the
leadership of veteran Basie band

Nippon Columbia Ltd., Tokyo, 107 Japan

member Frank Foster, “Long Live the
Chief!” puts new life in many of the
Basie Band’s standards (April in Paris,
Li'l Darlin’, Corner Pocket, and Shiny
Stockings), and injects the Basie spirit
into some brand new material.

New to the Basie Band, but
certainly not new to the recording
industry, is 75 year old Denon {Nippon-
Columbia). Denon brings its unparalleled
digital audio recording and compact
disc pressing expertise to the party to

Enter No. 19 on Reader Service Card

produce one of the most significant jazz
recording events in recent years.

Join Denon and celebrate Basie’s
birthday and the 50th Anniversary of
his band. All say, “Long Live the Chief!”.

DENON

The First Name in Digital Recording

Denon Arerica, Inc , 27 Law Drve, Fairtield, NJO7006
Dencn Canada, Inc., 17 Demison Street, Markham, Ont. L3R 185 Canada
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DIGITAL DOMAIN

s the name implies, Audio is a
Amagazine about audio. Thus,

theoretically, the articles should
deal mainly with audio topics. But in
the case of digital technology, the dis-
tinction between audio and data is in-
creasingly blurred. This month, and
next, let's consider the growing CD
family. While you weren't looking, the
music CD has been cloned into two
new media, CD-ROM for computer in-
formation and CD-I for interactive,
multi-media uses. Both carry that sil-
very surface a long way from Mozart or
Manhattan Transfer.

Rather than storing music, the CD
format can be treated as a read-only
memory system for any kind of pro-
gram material, and CD-ROM (Com-
pact Disc Read-Only Memory) is the
logical extension of digital audio CDs
into that much broader application of
general information storage. It is in-
tended mainly as a medium for data
distribution and mass storage for com-
puter-related applications.

To clarify: The format with which you
are familiar, CD-Audio, is a specific
application of Compact Disc technol-
ogy; itis a standard for recording PCM
audio. The CD-ROM standard is de-
rived from the CD-Audio standard, but

KEN POHLMANN

ROM-ANCING THE CLONE

defines a format for general data stor-
age. Unlike CD-Audio, CD-ROM is not
tied to any specific application. Both
use optical discs, of the same diameter
(12 cm, or 4.7 inches) but with different
data formats.

Apart from modulation and error-cor-
rection overhead, a CD-ROM holds
more than 650 megabytes (1 byte = 8
bits) of user information. This is a large
storage area, equivalent to 1,500 half-
megabyte floppy disks, 275,000 pages
of alphanumerics, 18,000 pieces of
computer graphics, or 3,600 still video
pictures. A CD-ROM can efficiently
store information such as computer
application software, operating sys-
tems, data bases, published reference
materials, directories, back issues of
journals, encyclopedias, libraries of
still pictures, parts catalogs, or other
types of information not requiring fre-
quent updating. For example, how
about a catalog of every music record-
ing ever made, and every record re-
view ever written? Easy—it would oc-
cupy a disc or two.

The amount of data stored on a CD-
ROM is, of course, equal to the amount
of information stored on a CD-Audio
disc. But a ROM makes you more
aware of just how information-hungry a

music recording is. If you were to
download all the information from one
fully loaded CD-ROM at a rate of 300
baud (transmitting it to a friend, for
example, using a modem and a tele-
phone line) for 24 hours a day. it would
take 184 days to transmit the contents.
(Hopefully, it wouldn't require a long-
distance call!)

Think of CD-ROM as electronic pa-
per (and a lot of it); anything publish-
able is a candidate for CD-ROM.
However, a CD-ROM is much more
efficient than paper. For example, the
text of the Grolier Academic Encyclo-
pedia is available on a CD-ROM, and it
occupies only about 60 megabytes, or
one-tenth of the disc’s storage space.
A comprehensive index, occupying
another 60 megabytes, greatly facili-
tates cata access. Enter a subject, and
a listing of entries comes up on the
screen. These entries are far more
comprehensive than those in a con-
ventional encyclopedia because the
system's catalog can compare your re-
Juest with the contents of the entire
encyclopedia. A phrase like “freedom
of speech” might have only a few cita-
tions in the index of a conventional
encyclopedia, but in a CD-ROM sys-
tem, every mention of that phrase in
the entire encyclopedia would be dis-
played. Then you could scroll to any
entry and read the full text. The words
you searched for would be highlighted
in the text.

Like an audio CD player, the CD-
ROM player contains laser optics, a
disc drive, and demodulation and er-
ror-correction circuits. However, in-
stead of an audio output section, it has
a computer interface. (Combination
players, with both audio and computer
outputs, could also be made.)

Although a CD-ROM disc looks ex-
actly like a music CD, it identifies itself
(through the Q subcode channel) as
differmg from an audio CD, and it em-
cloys a modified data format. Data in a
music CD is derived from the 44.1-kHz
samgled signal, with 16-bit quantiza-
tion. The 16 bits are divided into higher
and lower 8-bit bytes. These data
bytes (before EFM modulation) are
grouped into frames of 24 bytes, and
parity bits and a synchronization word
are added. While satisfactory for music
applications, a 24-byte frame is incon-
veniently short for massive transfers of

AUDIO/DECEMBER 1986
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You can think of CD-ROM
as electronic paper, only it
1s much more efficient.
Anything publishable is a
candidate for the format.

computer data or programs. Further-
more, the audio CD makes no provi-
sion for locating any specific frame by
its address.

The solution to both problems was to
design the CD-ROM system around
blocks of 98 frames. Addressing infor-
mation is handied by treating the sub-
code information for each block as
eight 98-bit subcode words instead of
the 98 eight-bit words (bytes) used in
the audio format. The effective data
block becomes 2,352 bytes (24 bytes
x 98 frames). This is sufficiently long
to handle data in units of 2,048 (2K)
bytes—convenient for computer use-—
without totally discarding the audio CD
format

Each CD-ROM disc is divided into
330,000 blocks, and each block is di-
vided into four fields. The first 12 bytes
from each 2,352-byte block are used
as a synchronization word. The next
four bytes form a header field used for
time and address flags. Specifically
the header contains a mode byte
(which shows which of two data for-
mats is in use) and three address
bytes. These three bytes store location
as time: The first address byte holds
minutes (0 to 74), the next address

byte holds seconds (0 to 59), and the

EDC =

Fig. 1—Data formats for Mode 1 and Mode 2 CD-ROM.
The area shown is equivalent to 98 CD audio frames

or 1/75 S.
MODE 1
e — —

| HEADER @ | VA AUXILIARY DATA (288)
SYNC | BLOCK ADDRESS (ﬂ MODE | USER /D ATA [T ec (e

— , ( EDC | SPACE ——
| MN | SEc | BLOCK , P-PARITY | Q-PARITY
o oWl o e @ | @ | o | oa |

last holds the block number (0 to 75)
within the second. For example, an ad-
dress of 59-20-45 denotes the 45th
block in the 20th second of the 59th
minute on the disc. This repeats infor-
mation already found in the Q subcode
channel, but it makes searching faster
and more accurate.

As I've said, the mode byte distin-
guishes between two CD-ROM data
formats. (Audio and other CD formats
are told apart by Q-channel subcode
data, while CD-ROM is distinguished
from CD-I by data in the disc’s table of
contents; however, these standards
aren’'t final.) Only one of the mode
byte's eight bits is needed for this; the
rest may be used for future formats.
The CD-ROM Mode 1 format provides
for 2,048 bytes of each block—exactly
2 kilobytes—to be devoted to user
data. The Mode 2 format allows for
2,336 bytes of user data. Fewer bytes
are given to error detection and cor-
rection (EDC/ECC) in Mode 2 than in
Mode 1, as shown in Fig. 1.

Because of extended error correc-
tion, Mode 1 will have the greatest ap-
plication. The 2,048 bytes of user data
is where the actual CD-ROM data re-
sides. (Recapitulating, this is formed
from part of the data area gathered

Error Detection Code, ECC = Error Correction Code )

MODE 2

| | HeaDER w | ]

s tBLOCL(_ADDRESS (3) |MoDE USER DATA (

| | MIN | SEC | BLOCK

(RN RON RO L < (2336)

i ;7< e —— ggmBLEDAREA ———— >
;Lfe — = — 2.352 Bytes/1 CD Block ——— —>
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c&c Computers and Communications

Building a breakthrough color TV
takes brains: the computer brains of IC
chips. Unlike the analog workings of
conventional TVs, these new chips from
NEC store, process, and control the
picture in digital form. So TV performance
can be raised to a higher level. The level of

NEC Digital Television.

Take a look at our 26" square picture.

You'll see richer color, more contrast,
more resolution, and more picture than
ever before* WithaVCR connected,
NEC's digital Picture-in-Picture lets you
watch two shows at the same time on
the same screen. And our three-way
digital freeze lets you stop even the

The best brains
in television.

Rl |/
<
&,

fastest running back in his tracks.

It shouldn't surprise anyone that the
company behind this surprising new TV is
NEC. We're at the forefront of computers,
monitors, and broadcast video. And that
takes real brains

NEC

We bring high technology home.
> M

NEC He W )al



Redondo Beach CA 90278 (213)214-4652

Audition the complete line

of Tuner/Decks, Amplifiers and Crossovers
at your nearest SOUNDSTREAM Authorized Dealer.

2907 W. 182nd St.

Auli Marketing

Echpse Aus: St

WISCONSIN

Madison

SCUTH CAROLINA
Vinjria

Spokane

Tacoma

PUERTO BICO
Caguas

h
WASHIFGTON

Roanoke

PENMSYLVANIA

OREGON

Portland

ALABAMA

A whole year of human
experience could be put on
a single disc—illustrating
the storage potential of
the CD or the shallowness
of human existence.

from 98 frames of data formerly used
for music data.) The remaining 288
bytes, called auxiliary system data,
provide for a higher degree of error
detection and correction; this is a pre-
requisite for successful numerical data
storage, which is more demanding
than audio data. This system data
forms an extended error-correction
code (EDC and Layered ECC) existing
independently of, and in addition tc,
the cross-interleave Reed-Solomon er-
ror-correction code already watching
over each CD frame; thus, the errcr
rate is improved over that of an audio
CD. Typical CD-ROM bit-error rates
will be between 10 "% and 10™"" or
one uncorrectable bit in every 10'¢ to
10" bits. The extended code may be
processed either by hardware circuitry
contained in the CD-ROM player or by
a host computer.

CD-ROM production begins with a
master data tape(s), recorded in com-
puter magnetic-tape format. The data
is entered into a pre-mastering mini-
computer, where the data is placed
into the CD-ROM format. (Header, er-
ror correction, subcode, etc. are gen-
erated.) Following pre-mastering, actu-
al disc production is identical to that of
audio CDs, albeit with greater quality
control to ensure accuracy of data, be-
cause computer data is less forgiving
of errors than music.

While CD-ROM uses a data format
similar to that of music CDs, the discs
are not compatible. A CD-ROM drive
dispenses with D/A conversion, output
filtering, and audio output stages, but
requires a special interface and a com-
puter for output. A CD-ROM drive
alone costs less than an audio CD
player; the consolidation of both func-
tions into one player is ideally cost-
effective. A combination disc holding
both music and ROM material could
then be implemented.

Player design, even for a combina-
tion system, is straightforward. An in-
telligent interface and system control-
ler is included in the drive, ready for
connection to the host computer. Data
is transferred to the host computer in
blocks of 2 kilobytes. Using the header
field, the sector address (in minutes.
seconds, and blocks) is verified by the
host computer. The disc table of con-
tents can be transferred to the host
computer. After receiving an "audio”

command from the host, the player can
output audio data, accessed by the
subcodes in the disc. The disc rotates
only when a drive-select “ready” com-
mand is given; otherwise the disc is
stationary to save power and motor
wear. Multiple drives can be controlled
by one host computer's interface, thus
leaving open possibilities for further
expansion.

The average data-transfer rate is 75
sectors per second, and therefore
153.6 kilobytes per second for the con-
stant linear velocity (CLV) of 1.2 meters
per second (same as the CD). Propri-
etary CD-ROM systems can achieve
faster rates with special components.
Access time for any point on a disc is
less than 1 second.

A CD-ROM drive is a rather elegant
data storage/retrieval system. lts pos-
sible applications are numerous. Ex-
tensive amounts of information can be
conveniently stored on a few discs; for
example, a CD-ROM telephone book
for the entire U.S. would be feasible.
Assuming 100 million listed tele-
phones, and 40 bytes of information
associated with each one, the total of 4
gigabytes could be stored on about
five discs—a stack about s inch high.

The CD-ROM will form the basis for a
new electronic publishing medium ap-
plicable to books, dictionaries, techni-
cal manuals, business catalogs, com-
puter storage, expert systems, artificial
intelligence, and so on. It represents
an entirely new technology of informa-
tion dissemination.

Finally, an interesting analogy. Just
how much information can be stored
on a CD? It has been estimated that
the capacity of a single disc is some 1
or 2% of that of the human brain. The
equivalent of a year of human experi-
ence could be stored on a single disc,
available for instant recall. This remark-
ably illustrates the storage potential of
the CD—or the shallowness of this
view of human existence, depending
on your peint of view.

Well, what the heck, you're saying.
Artificial intelligence? The shallowness
of human existence? Does CD-ROM
have anything to do with audio? it sure
does. One forthcoming CD-ROM prod-
uct, CD-I, will do absolutely everything
the audio CD does, and much, much
more. I'll begin with that story in my
next installment. A4
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If You Think \
This Face \
Is Beautiful,

Wait ‘Til You — W

Hear It Sing. = »

Pioneer's KEX-8C0 car stareo .
component. The ultimate combi- :
nation of beauy and grace, this

gorgeous model reveals five

different facas— one for each

HMONECEST muaen OC.TROL 80 BScx

and every operating mode

But it's more than just the
best looking A\ FM Cassette
Tuner you've ever laid eyes
on. Because this incredible
sounding bealty was bom with
it all: electronic fll-logic controls,
a /-band elagztonic grapnic
equalizer, a spaciTum anakyzey,

Supertuner II-™ technology,
Best Station NMemory, wired
remote ccnird, a digital clock,
plus a built-in arti-theft
“Secret Code™ system.

The seduci ve five faces
of Pioneer's KEX-900. See
them at your Poneer Desler
Or call 1-800-421-1404.

The KEX-900.
A PIONEER’

21986 Pioneer Blectroniss (USA} Inc.. Lang Beach, CA CATCH THE SP"‘“T DF A THUE P"]NEER
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SIGNALS & NOISE

A Grace Note
Dear Editor:

Such uncanny timing! First comes
Ted Fox's wonderful article on zydeco
music (see September 1986), helping
convince me that Audio tops the list in
reading for music and hi-fi between the
same covers. Then, a mere two weeks
later, Paul Simon's Graceland sails into
the local shops on LP, CD and cas-
sette (at the same time—bravo, Warner
Bros.!), wearing its Louisiana-to-Africa
influences proudly on its record
sleeve. (I bought the CD.) I'm sure Mr.
Tearson or the Tivens will get to it in
due time; for now I'll just say it's all
terrific music, first note to last, and that,
as you know, ain't too common.

The musical influences Simon is
helping introduce to the mainstream (if
one can still regard Paul as such) can
do nothing but good. | don't know
about zydeco taking off like crazy,
even in New York, but stranger things
have happened.

Barrett W. Benton
New York, N.Y.

Some Words About Words
Dear Editor:

Regarding Jon R. Sank's comments
on “simplex power' and “phantom
power’ in his profile of the Shure SM91
microphone (see Audio, June 1986), |
agree entirely that one term should not
have more than one meaning. But in
this particular case | have to condemn
the electronics industry for accepting
second meanings for related terms.

In this case, the terms were in use by
the telephone and telegraph industry
since the 1800s. "Simplex” is the su-
perpositioning of a d.c. signal over an
a.c. signal—that is, a telegraph chan-
nel over a voice channel. A one-way
channel, that is; a dual channel was
called "duplex.” The terms are still
accepted today; other terms are also in
use, such as “half-duplex.” These
terms are also used in radio communi-
cation and have a very similar signifi-
cance.

The terms “phantom” and "ghost”
were also coined by the telephone in-
dustry in the late 1800s. The first term
defines an artificial voice circuit de-
rived from two physical circuits; a fur-
ther artificial circuit derived (with great
difficulty) from two “phantoms” was
called a “ghost.” Once more the elec-

tronics industry stole a term from oth-
ers and then was surprised at the en-
suing confusion.

The proper term for the SM91 circuit
in question is without doubt "simplex.”
Shure stands vindicated and should
be congratulated for their attempt to
straighten things out, or at least to
bring forth the subject.

For many years | have been shocked
at the laxity of the industry in its coining
and accepting of terms without proper
research and/or application of the cor-
rect rules of word creating. For exam-
ple, quadraphony and its variations
should be tetraphony. There is also the
odd juxtapositioning of stereophonic
vs. monoral, or is it monaural? Maybe it
should be monophonic. | wish the edi-
tors of the most professional magazine
of the trade would stand guard on the
proper use and spelling of English.

I will continue to enjoy reading your
magazine as | have for many decades.

F. A. Leclaire
Montreal, Que.

Author's Reply: My reference was a
book published by RCA Global Com-
munications in 1976, Communications
Terminology Guide. On page 1-14
"simplex” is defined as: “Method of
operation of a communications circuit
where signals can be transmitted in
one direction at a given time. A radio
circuit must always be simplex when
only a single carrier frequency is
used.” This is why | rejected the term
as a substitute for “phantom,” which
has been used for a long time by other
manufacturers of condenser mikes.

Some new information has come to
light from Shure Brothers. | received a
letter from Shure's president, Mr.
James Kogen, which enclosed a note
from Elaine Shinbrot, who wrote the
SM91 data sheet. She relates that the
original reason for using simplex, “be-
sides the debate on which was proper,
was that Gotham Audio, | believe,
claimed to have a copyright on the
term ‘phantom.”” Since Shure is now
using the term phantom with simplex in
parentheses, the industry seems to be
all together on terms, albeit with a
somewhat incorrect usage, according
to Mr. Leclaire.

I thank him for setting things straight,
and making all of us in today's elec-
tronics industry look a little foolish for

having mixed up the terms stolen from
telephony. | would like to add that Har-
ry Olson did use the term monophonic
in some publications circa 1960, but
apparently it did not catch on. He de-
fined stereo/monophonic as including
field reproduction by speakers, where-
as binaural/monaural systems em-
ployed headphones.—Jon R. Sank

Editor's Note: It's fairly well established
among language handlers that usage
and meaning do change over the
years, even if we don't want them to
and even if we're using a well-defined
technical term. In the present case, it
appears to me that Mr. Leclaire is cit-
ing a technology which hasn't been
practiced for some time. If language is
mimesis, as Aristotle taught, then words
describing dead technologies should
die too. Clearly false. And what is to be
made of the changes in, say, the
Greek language over the years? It's
thought that ancient Greeks would not
be able to understand the current
tongue. Too, there’s the problem of au-
thorities with opposing definitions, not
to mention spellings. While | am not yet
ready to turn in my blue pencils and
resign my editor's post, | am often
amazed that any meaning gets across
at all.—E.P.

Call from Overseas
Dear Editor:

Do you know where | might be able
to get replacement parts for a Triplett
sound level meter, M-370? The manu-
facturer apparently has moved or is no
longer in business. To complicate mat-
ters, the IC which is defective (the only
one, fortunately) does not have a clear
number stamped on top. Thus, | would
have to contact someone who is an
agent or specializes in repair of Triplett
instruments in order even to identify
the part needing replacement.

Being stationed in Manila, where
nothing is obtainable (and what is ob-
tainable does not work much of the
time), your assistance is especially ap-
preciated.

Douglas K. Ramsey
American Embassy
APO, San Francisco, Cal. 96528

Editor’'s Note: If anyone can help Mr.
Ramsey, we hope you'll let him
know.—E .M.
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ADCOM
GFP-555

PREAMPLIFIER

ADCOM
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A remarkable combination of
exceptional performance, flexibility and value.

The traditional audiophile has typically
had the choice of two oppesing designs in pre-
amplifiers. One offered flexibility, with the
(assumed) sacrifice in musical accuracy. The
other took the purist route, with no features
beyond a volume control and on/off switch.

The Adcom GFP-555 preamplifier was
designed to face this dilemma head-on, and
resolves it in ways that will satisfy the most
diehard of purists.

Outstanding performance-

affordable price.

The GFP-555's musical performance is out-
standing—by any measurement or listening
criterion—and at the same time it offers a full
array of meaningful controls and features.

What's more, the GFP-555 does it all at a
surprisingly affordable price. Surprising, that
is, only to those who aren't yet familiar with the
Adcom approach to design and performance.
Musical performance, in particular.

Getting down to basics: Sound quality
is paramount.

Gain path—simple and direct.

The GFP-555's gain path is simple and direct
from input to output. The use of a minimum
number of components—each of the highest
quality—means low waveform distortion and
less phase shift.

The gain stages employ the most innovative
state-of-the-art linear amplifiers ever used in
high fidelity components. These individually
selected instrument-grade devices are in a
class by themselves.

Enter No. 3 on Reader Service Card



The speed of the gain stages is extraordinar ly
high—almost fifty times faster than the speed
of CD or LP signals. And along with this speed,
there’s the lowest noise and lowest offset volt-
age currently available.

The almost nonexistent offset voltage elimi-
nates the need for blocking capacitors used by
others, and allows the GFP-555 to be direct
coupled for exceedingly wide frequency re-
sponse—from DC to beyond 400,000 Hz.

Noise is exceptionally low throughout all in-
puts, with a typical noise floor of four billionths
of a volt-per-square-root-hertz—more than
115 dB below a 10mV input at 1kHz!

The power transformer and associated
power supply components are of very sophisti-
cated design. Dispersion of radiated noise and
hum fields is eliminated by the use of layers of
mu-metal shielding on the power transformer.
in addition, the use of large filter capacitors
permits excellent regulation of power supply,
providing consistently high performance re-
gardless of fluctuations in signal or AC line
voltage.

Those concerned about preamps with tone-
control circuitry should be aware that although
the GPF-555 has it, the “normal” position

keeps this circuitry out of the signal path as

thoroughly as if it weren't there at all. .-

) ! ’ e 1
When wanted, it can be switched in. f255

The high- and low-cut filters are passive. .=

Their gentle slope has very low phase shift,
and prevents ringing and significant changes
in sound quality.

The output impedance is 470 ohms, low
enough to avoid high-frequency loss when
long lengths of cable are used between the
preamplifier and power amplifier.

CD and phono input jacks, and all output
jacks, are gold plated for minimum signal loss.

And speaking of flexibility.

There are times you may want to listen to
one input (phono, tuner, CD, tape, etc.) while
taping from another. That's precisely what you
can do with this preamplifier.

The headphone jack has its own amplifier,
both to prevent loading of the preamp output
circuit and to provide sufficient gain to drive
virtually any headphone.

Two sets of output jacks are provided: one
pair for amplifiers, such as Adcom’s, which are
direct-coupled; the other pair for amplifiers
which require coupling capacitors.

For optimized performance of any magnetic
phono cartridge, adjustable capacitance load-
ing is provided.

There's an unusual number of inputs: five
for high level inputs (tuner, CD, tape 1, tape 2,
video/AUX),; and one phono input that can be
switched for low- or high-output moving-coil
and moving-magnet cartridges.

Contour circuits for enhancing bass response
at low listening levels have been around for
some time, of course. Ours are considerably

THE ADCOM

Headphone amplifier. Tightly-regulated power supply.
A separate high quality audio am- Maintains outstanding perform-
plifier section is provided tor use ance and consistency, regardless
with headphones. of fluctuations in signal level or

AC line voltage.

On-chassis selector switching.
By avoiding long signal traces
and wires, this feature minimizes
crosstalk by switching audio sig-
nals close to their input source.

Volume control.

This high quality precision poten-
tiometer maintains ideal balance
between channels throughout its
rotation.



Glass epoxy circuit board, copper

plated on both sides.

This allows one side of the circuit
board to be used as a shielding/
ground plane, thus preventing hum
and RF interference frzm reaching
the signal paths.

Direct on-chassis input/ Bypass capacitors.

output jacks. \Vhere electrolytic capzcitors are neces-
This design technique outmodes gary in the signal path, a | are shunted by
point-to-point wiring. Induced hum, high quality polystyrene, silver mica, or
noise and unreliability in the sig- polypropylene capacitors. The result is
nal path are no longer of concern. audibly superior decoupling/isolating per-

formance at mid and high frequencies,
achieved by the lower inductance and ESR
of these devices.

»
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Custom-designed linear gain stages with
unique semiconductor comalement.

Both the low level (phono! and high level (CD, tuner,
tape) circuits, are propriziary Adcom state-of-the-art
configurations using instrument-grade semicon-
ductor devices. They have extremely low noise and
distortion, and their speed of cperation is many
times faster than the frequency components found
in musical signals.




more sophisticatad, more useful and more
musically accurate over a wider range of listen-
ing conditions than any you are likely to have
encountered.

Considering the opportunities offered by the
new breed of signal processors, you'll welcome
the separate processor loop that leaves both
tape loops available for use.

Final word.

What ali this adds up to with respect to music
is very simple. There is less phase shift betweer
channels, dead quiet background (essential for
CDs), total transparency and clarity of detail.
The music truly comes alive, with no sense of
“electronic presence” in the reproductive chair.

Of course, we hope that this information
reaches you at a time when you're interested in
a new preamplifier, or should be—whether your
first or an upgrade —and that what interests you
above alt is a demonstrably superior combina-
tion of sonic performance, flexibility and value

SPECIFICATIONS.

Total harmonic distortion: 0.005%
IM distortion: 0.005%
Signal-to-noise ratio:
hono (re 0.5 Voutput): >85 dB

Tuner, CD, tape (re 2 V output): >100 dB
Tone controls:

Bass (40 Hz) +9.5dB

Treble (15 kHz) +9.5dB

Contour (switchabie): + 6 dB at 50 Hz
Frequency response: 1 Hz - 100 kHz +0.1dB
High filter (switchable): — 2.5 dB at 20 kHz (6 dB/octave)
Low filter (switchable): — 5 dB at 20 Hz (6 dB/octave)
Input sensitivity for 0.5V output:

Phono High MC/MM: 0.4 mV

Phono Low MC: 0.13 mV

High: 40 mV
Maximum output level: 10 voits
Input impedance:

High MC/MM: 47 kohms

Low MC: 100 ohms
Output impedance: 470 ohms
Phono overload at 1 kHz High MC/MM: 140 mV
Phono input capacitance: Adjustable; 100 pF, 175 pF, 275 pF
Line voltage: 120V/60 Hz (Available in 230V/50 Hz

on special order)
Dimensions: 17" x 3%" x 12%" D (432mm x 83mm x 324mm D)
Weight: 14 Ibs. (6.4 kg)
Optional accessory: Model RM-3, rack mount adapters.

LA®E®E® Qi (e

Adcom products are available with white or sifver front
panels on special order. Shown: GFP-555 preamplifier,
GFT-555 AM/FM-stereo tuner and GFA-545 power
amplifier with white front panels.

ADCOM

11 Elkins Road, East Brunswick, NJ 08816 USA
Telephone: 201-390-1130

Distributed in Canada by PRO ACOUSTICS INC.
Pointe Claire, Quebec HIR 4X5
©1986 ADCOM GFP/886 PRINTED IN USA
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EDWARD TATNALL CANBY

TIME AFTER AIR TIME

ost of us have had certain
M points in our lives that, as we

gaze backwards in our mental
rear-view mirror, look more and more
like right-angle corners in the broad
highway of life. My audio right angle
was just like that, in 1946—though at
the time all | could see was a blank
wall, or maybe a highway dead end. A
promising new career in FM radio had
dropped out from under me, thanks to
the closing of the station where |
worked. | would not go back to teach-
ing music, thanks! Not to students who
didn’t like music, anyhow. So | floated,
high and dry, and looked at my dead
end. It was not a pleasant sight.

But the corner was there. Within
months | was writing record reviews for
a magazine. And long before the next
year was out, 1947, | snagged another
opportunity, precisely at the first blos-
soming of the high-fidelity movement.
It was writing for this mag.

When [ finally got back on the FM air,
much later, it was in the time of a false
peace, when the same programs were
widely carried by both AM and FM
outlets, twins but for the circuitry—ne-
gating all that we had done in the way
of developing FM’'s special qualities.
Every network, every big AM station,

had its FM transmitter on the side, but
the FM “program department” was
usually no more than a connecting ca-
ble in the station's control room. This
was cheap and easy and kept the sta-
tion’s fingers in the pot, just in case. It
also stifled all trace of initiative among
those who valued FM for itself, as a hi-fi
medium with great new possibilities for
the home listener.

Few AM programs were then techni-
cally suitable for FM quality, not only
due to those famous telephone lines
that tied the networks together but also
because of casual standards within the
AM stations themselves. I'm sure a lot
of engineers, AM as well as FM, would
have enjoyed reaching for new quality
levels, as they always do. But the way |
get it, the general feeling was all too
familiar: Why buck the system, why
bother? What you gain here you'll lose
there. Very understandable, as it al-
ways is. It is never easy to reform a
system that in its time has been hugely
successful—and that was AM radio
before FM and before TV.

Meanwhile, to carry on this digres-
sion, AM radio itself was rapidly losing
ground in favor of television. Soon it
was almost as stranded as FM, and
just as confused as to where to go

next. For a while it seemed to many of
us that radio—all radio—would simply
disappear, in favor of the picture on
the tube. There was nowhere to turn—
yet. Radio, both types, also faced that
blank wall, that seeming dead end. As
we know, both kinds survived, in spite
of television. But it was an incredibly
close call. | still wonder at it. Can you
imagine—no radio, no radio at all?

What saved radio, both the good
and the bad, were new things, new
concepts, that in 1946 were scarcely
imaginable. Hence the blank wall,
hence what seemed like the end of the
road. But all this is another story, a
story in which, happily, what we now
call audio at last combines forces with
radic for very much of a joint relation-
ship. We, in early hi-fi, had good
sound. FM also had it. Soon a third
medium, the disc record, would join in.
TV couldn't care less—for how many
years? Decades.

It was a sharp corner, indeed, for the
entire area of reproduced sound, that
year Television, being new, didn't
have to make any turns. But the rest of
us barely made i, including myself,
with a safety margin of practically zero.
By 1950 we were all there, safely, more
or less, and then came the Eisenhower
Prosperity. That gave us wings, and we
took off . . ..

After my FM station shut down,
around the springtime of 1946, as |
remember, | managed to put out one
final broadcast on the old FM band. It
was on a very different station, and to
tell the truth | am only deducing that it
was “old band,” simply because of the
date--but | am reasonably certain of it.
Mercifully, | can't remember the sta-
tion's call letters, but | can see the
place in my mind, all too easily. In any
case, it was still on the FM air, inde-
pencently, for a while after my own
outfit quit.

During my station’s brilliant (nonprof-
it} expansion during 1945 and 1946,
when | had taken on full-time duties of
numerous sorts, | had suggested we
establish a “house organ" chorus un-
der my direction—since | had experi-
ence in that field—which would be all-
radio, like the NBC or CBS Sympho-
nies of the time over at the big net-
works. It would be on a miniature
scale, of course, but would have one
feature the networks didn't exploit: FM
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For a while it seemed to us
that all radio would simply
disappear, in favor of the
picture on the tube. It was
a close call.

hi-fi sound. | asked if we could re-
hearse the (unpaid) singers right there
in our upstairs studio, where we would
put on a broadcast every so often, my-
self conducting the music and also
commenting on it from a written script
directly into our hi-fi mikes. The station
had to keep open; we would cost noth-
ing extra, rehearsing in the big studio
while records were broadcast, or the
news, from our smaller studio. The idea
was taken up right away—we had an
intelligent management, as | have said
before. They were open to any practi-
cal new thought, in that interim period
of nonprofit broadcasting, which had
at least a fighting chance of keeping
things going in the FM future when
money would begin to count. We had
an audience, and we wanted to build
that audience just as far as we could,
with so few FM sets out in the field to
hear us, so that later on we could ex-
pand it on a solid basis as new post-
war receiving equipment appeared on
the market. Practical? I'd call it shrewd,
and sensible. My chorus would do the
station no harm, cost nothing, and en-
hance its reputation for enterprising
programming. Was that bad for future
commercialization?

Remember, this would be live FM,
broadcast and received with a sonic
quality that was unheard of at that time.
It would be a startling experience (I
hoped, in all my youthful enthusiasm)
for our listeners.

So we began rehearsals, one eve-
ning a week, in that same penthouse
studio with the big piano and the fire-
place about which | have written be-
fore. True, it was a very poor place to
sing in, being essentially dead. If Mr.
John K. Mitchell (who wrote in this
space in July '86) had been around to
fix us up with some of those 15-kHz
lines, out to a nice, fat church in the
vicinity, we could have put on a hum-
dinger of a chorus program, acousti-
cally speaking. But | expect | was a bit
vague at that point as to what a 15-kHz
line might be, and so we sang in that
dead studio, and in due course put on
several evening broadcasts, complete
with my commentary, just as planned.
Musically, | am glad | do not have
recordings of those performances—I
have done a lot better in the 40 years
since. But we did it, and would have
gotten better—but suddenly the station

-spot on the broadcast band and had to

wasn't there. And | had an orphan
chorus of 25 on my hands with no
place to go.

it had to be FM, of course. So | went
to this other station. How naive | was!
And little did | know. This outfit was,
somehow, into facsimile, the broad-
casting by radio signal of whole docu-
ments, received and printed out at
some other location. It was a modern
miracle and surely did have possibili-
ties. Somebody had put a lot of money
into a state-of-the-art FM outlet com-
plete with ultra-mod studio, as well as
facilities for facsimile broadcast; | can
only guess that, like the station I'd
worked for, they wanted to keep their

produce a viable signal on a regular
schedule while the facsimile biz got
organized. So | waltzed confidently
over to this outfit and suggested they
take on my FM Radio Chorus. We
would give them broadcast concerts
as we had at the other station, now
departed. After all, they had to fill up
time somehow; we'd be glad to help.

Well, | have never since run into
quite such hard-boiled disbelief as
those facsimile guys showed. | don't
think they gave a hoot for an audience,
as we did. They were on the air (I
assume) simply to be on the air and
hold their place. As to cultchah—clas-
sical chorus, what kind of damfool idea
was that? Don't you understand, we're
in business! (Well, they would be, with
luck.) But oddly enough, they took us
on, if with no visible enthusiasm. We
were clearly a batch of loony nuts, but
we would fill up some air time for them
while they waited things out. This was
in late 1946.

There was one minor misunder-
standing. In their experience, any “tal-
ent” that went on the air walked in, did
its stuff, and got out. You should have
seen those faces when | casually re-
marked that of course we would want
to rehearse in the studio once a week
for X months before we could put on a
show for them. They simply did not
believe me—that isn't what you do in
radio; you must be crazy. They didn't
say it, they just looked it. But tmes
were bad right then and they needed
some free talent. So they let us in,
anyhow. Gingerly.

So we rehearsed, in that anechoic,
soundproofed studio, with the stony

Buy Any Sony
Compact Disc Player
and get 2 CDs free.

Between September 15, 1986 and Jan-
uary 3], 1987 buy any Sony home, car, or
portable compact disc player and re-
ceive 2 CDs free from the 20 listed be-
low. (You pay only for shipping and
handling.) Just mail the coupon below,
together with a copy of the proof of

purchase for your Sony CD player.

346478 Madonna
True Blue (Sire)

346312 Billy Joel
The Bridge (Columbia)

346270 Wham
Music From the Edge of
Heaven (Columbia)

346023 Genesis
Invisible Touch (Atlanuc)

343327 Wynton Marsalis
JohvetTomast Trumpet Con-
certos (CBS Masterworks)
346809 Enrique Batiz

Dvorak: Sym. No. 3 “New
World." London Philharmonic
(Verese Sarabande)

346015 Jean-Claude Malgorie,
Cond. Handel: Royal Fire-
works Music, La Grande
Ecurie Et La Chamber Du
Roy (CBS Masterworks)
345892 Ruthless People
Onginal Sound Track (Epic)
345827 Bob James and David
Sanborn, Double Vision
(Warner Bros.)

343095 Philip Glass

Songs from Liquid Days (CBS)

345553 Branford Marsalis
Romances For Saxophone
(CBS Masterworks)
343947 Tony Bennett

The Art of Excellence
{Columbia)

343582 Van Halen

51580 (Warner Bros.}
342097 Barbra Streisand
The Broadway Album
(Columbia)

339226 Michael Tilson
Thomas, Gershwin: Rhapsody
n Blue, Etc. Los Angeles
Philharmonic (CBS
Masterworks)

336222 Dire Straits
Brothersin Arms
(Warner Bros.)

334391 Whitney Houston
(Ansta)

326629 Bruce Springsteen
Born [n The US.A.
(Columbia)

323261 Lionel Richie
Can't Slow Down
(Motown)

339200 Stevie Wonder

In Square Circle (Tamla)
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And, as a special bonus we'll enroll you
in the CBS Compact Disc Club—which
offers you the CDs you want at substan-
tial savings! But you have absolutely no
obligation to buy anything, ever—and
youmay cancel your membership atany
fime.

How the Club works: every four weeks (13 times a
year) you'll receive the Club's music magazine. If
you want only the Selection of the Month, do noth-
ing—it will be shipped automatically. If you prefer
an alternate selection—or none at all—mail the re-
sponse card, always provided, by the date speci-
fied. You will always have at least 10 days to make
your decision. If you ever receive any selection
without having had at least ten days, you may re-
turn the selection at our expense. The CDs you or-
der as a member will be billed at regular Club
prices, plus shipping and handling.

I-S-ony/CBS CD Offer, 1400 N. Fruitridge,
PO. Box 1129, Terre Haute, Indiana 47811

I Ihave encloseda copy of proofof Sony CDplay- I
er purchase. Rush my 2 FREE CDs (I will be

I billed$3.00forshippingand handlingonly)and
enroll me in the Club under the terms outlined

I above. | understand I have absolutely no obli-
gation to buy anything, ever—and may cancel

I at any time.

Send these 2 CDs

I
l |
Insert Code # Insert Code #
( ) Rock/Pop ( )Classical :

I My main musical interest 1s:

Name

I Address

I City I
Coupons must be postmarked by February 15, 1987. CBS
Compact Disc Club reserves the right to cancel any mem- I

State Zip

bership. Offer good 1n continental USA only, excluding
Alaska.

l .
THE LEADER IN DIGITAL AUDIO™
© 1986 Sony Corporation of America. Sony and The
Leader in Digital Audio are trademarks of Sony.
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To hear why Genesis
records on Sony digital equipment, play them
back on a Sony Compact Disc Player.

When it comes to capturing the experience of
live music, no audio equipment delivers the lifelike
reproduction of digital audio.

Thats why the only digital recording equipim=nt
chosen by Tony Banks, Phil Collins and Mike
Rutherford of Cenesis is, not surprisingly, the
leader in the industry: Sony.

Not only has Sony led the way in profes-
sional digital recording equipment, we
invented the digital audio system for play-
back--the compaci disc player Sony also
introduced the first home, car and portable
CD players. And Scny sells more types of compact
disc players than anyone else in the world.

But whichever Sony Compact Disc Player you
choose, each allows you to hear the music the way the
artist originally intended.

S0 why not do what Senesis does? Play back
the top-selling compact discs like “Invisible
Touch” the way they were mastered. On
Sony Digital equipment. You'll
find that when it comes
to bringing you close to
the music, nothing
even comes close.
The Sony CDP-55.
Sony’s best value in
a full-featured compact
disc player
Fromits Unilinea- Convertarand digital filter to its
programming flexibility and supplied Remote

Commander® unit, the Sony S O NY

CDP-55 has everything you
need inahome CDplayer  THE LEADER IN DIGITAL AUDIO™

© 1986 Sony Corporation of Amrerica Sony. Remote Commander and The Leader In Digital Audio are trad marks of Sony.




THE FINE SCIENCE OF
COMPONENT CABINETRY

HIGH PERFORMANCE: Designed to
the sound principles of audio and
Jideo performance, all CWD cabinets
are hand-crafted from select hard-
~oods and lovingly hand-finished.

A SYSTEM THAT GROWS WITH YOU:

4dd on, arrange and rearrange for
Jirtually any configuration. Easy to
zailor, our cabinets fit both your
ifestyle and your audio/video com-
Jonents, even big screen. Add awine
-ack, drawers, stunning glass doors.

REMARKABLE QUALITY: From the
arecision hardware to the natural
ailed finish, every CWD cabinet is
afine piece of furniture you'll cherish
ior years. But see for yourself.

CALL TOLL FREE 1-800-323-2159
for the dealer nearest you (in !llinois
call 312-563-1745).

® This fully modular, flexible cabinet system in
“atural Oak features our wine rack, bronze
tempered glass doors, solid oak doors and
interior cabinet lights

All CWD cabinets and accessories available

n handseme Dark Oak {shown below},

contemporary Natural Oak, and classic
Natural American Walnut

CustoM WOODWORK & DESIGN INC

High performance modular furniture that keeps pace with your electronic system

BUILTIN DIGITAL SYNTHESIZED
AM/FM STEREQ TUNER

10 STATION PRE-SETS (5 FM, 5 AM)
DOLBY*B NR
3 BAND GRAPHIC EQUALIZER
AUTO-REVERSE
UP/DOWN AUTO-SCAN
ANTI-ROLLING MECHANISM
SOFT TOUCH CONTROLS
STEREQ/MONQ SELECTOR

. DETACHABLE BELT CUP

. LIGHTWEIGHT STEREO HEADPHONES

:O\OW\IO\U"AWN

It's got everything. Including digital synthesized tuning with
10 presets. Auto-reverse. Dolby*B noise reduction. An anti-roll mechanism
(so the tape won't shake, rattle or roll). And sound you won't hear
from sorr;ne horr:mg systems. did inTouch withTomorrow
The Toshiba KT-4066. We didn't leave
much room for improvement. “Tm Dolby Labs TOSH I BA
Toshina America, Inc., 82 Totowa Road, Wayne, NJ 07470

Enter No. 49 on Reader Service Card

We wanted to build our
audience, with so few FM
sets out in the field, so that
later we could expand it on
a solid basis as postwar
receivers appeared.

faces always in the background. And
eventually we gave our broadcast con-
cert, with the same stony faces in at-
tendance at the controls. We then de-
parted. Forever. That was the end of
Old-Band FM for me.

| don't think anybody heard that con-
cert; I doubt if the station had any audi-
ence, though | might be wrong in my
recollection. | remain mystified as to
why they had a fancy studio, since
they made it so clear that facsimile was
their business for the future. All in all,
this was a ghoulish way to end five
years of sheer FM euphoria on my
part! The FM Radio Chorus, of course,
dissolved. We were not about to re-
hearse on a street corner for our
broadcasts.

| did not get to another chorus for
eight years, until 1954, and that one
was strictly for live performance, with
an occasional (hi-fi) recording on tape.
This group still exists, after 32 years,
which sort of makes up for 1946.

Looking back, now, | really question
who was the more practical and hard-
boiled, the station | worked for or the
businesslike facsimile outlet. In death
all men are equal, and so are radio
stations. But which of these had the
more accurate approach to the future
of radio?

While the other station worked, ap-
parently, to stay on the air, we had
worked our hardest at acquiring a
base audience, and for that audience
we produced as much in the way of
new ideas as we could possibly turn
out while we waited for the war to end
and business to return. We got an au-
dience—an almost fanatical loyalty
and bushels of mail from those few
listeners who had come to own FM
receivers before the clamp-down of
war. | could not believe the wonderful
letters | personally received, week after
week, from these people, who knew
they were in on something new and
different that others were missing.

Moreover, even though we died as a
station along with our place on the FM
band, we had already foreshadowed a
great deal of what is now public-radio
FM on a much larger scale. And | think
we also pointed the way toward the
few genuinely commercial “classical”
FM outlets that have found the means
to stay permanently alive and well. So

who was most practical? We were. 4
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A NEW PE/?SPECT/\/E

S tereo is more than just a sugges-
tion of left and righ:. Ideally, it is the
sonic image of an ervironment, recre-
ating the time and space of a live
performance. It's left, right, center and
all points in between. It's up, down,
near and far.

Its what we call a soundstage. This
third dimension (ar audible depiction
of a recording’s satial cues) is the
designer’s ultimate goal. At Infinity, it
has obsessed us throughout our 18
years of designing and building loud-
speakers. Above all, it is a goal which
we have approached systematically,

through unremitting attention to driv-

ers, cabinets and crossovers.

Traditional driver materials
and designs proved inade-
quate for the accusate ren-
dering of a soundstage. So
we developed new mate-
rials—like polyprogylene
compounds and pely-

Infinity Systems, inc. =
In Canada = H. Roy Gray Ltd.

imide‘aluminum films—and used
them in drivers with specially con-
toured cones, domes and planar
diaphragms, whose unique structural
properties achieve wider bandwidth,
quicker transient response and lower
distorsion than conventional designs.

Since drivers alone don't recreate an
image. we have curved the enclosure’s
front vertical edges so you hear sound
radiated directly from the drivers, not

reslections generated by the cabinet.
And our elegent, linear-phase
crossovers insure seamless transi-
tiens from driver to driver

But we had one more goal in our
avdible conquest of space: value.
Realizing a proper soundstage in our
$45,000 Infinity Reference Standard is
one thing, but achieving much of that
performancs in an affosdable book-
shelf speaker is another So we invite
yeu to explore our new R3S Series—five
models, prced from under $150 per
pair, .that afforadably allow you to
achieve a nsw perspective...

Q) Infinity,

9409 Owensmouth Ave. = Chatsworth, CA U.S.A. 91311 = (818) 709-9400

114 Laidlaw Bivd.
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Marham, Onfario Canada L3P1W7 = (416) 234-4833




TAPE GUIDE

HERMAN BURSTEIN

Copying Phono Discs

Q. | own a rather extensive collec-
tion of 78-rom and LP records and
want to transfer many of them onto
cassette tapes. In past years | have
read several articles on how to clean
up these old jewels, but alas, | did not
save them. | own high-quality audio
equipment with which to make the
transfers, but | am at a loss as to how
to proceed. | will appreciate your sug-
gestions.—Clifton T. Chadwick, Wheat
Ridge, Colo.

A. One of the articles to which you
refer is probably that by Peter Milton,
“Get the Most Sound from 78s,"” in the
June 1982 issue of Audio.

A great deal of help can be obtained
with the aid of an equalizer and/or tone
controls between the phono playback
system and the cassette deck input;
this is particularly the case for 78s.
Unfortunately, most preamps and inte-
grated amps and receivers place the
tone controls after the tape deck’s out-
put, so they are not of help. Hence you
probably have to rely on an equalizer,
which can be very useful in achieving
an optimum balance between extend-
ed treble response and minimum
noise. A dynamic noise-reduction unit
could be beneficial; perhaps it could
be advantageously used with the
equalizer. In setting such equipment,
you must have confidence in your own
ears rather than in settings arrived at
by some formula.

Rise and Fall of EE Tape

Q. | thought that metal and Type Il
tapes were to be available for open-
reel decks. What happened? Also, |
am confused as to the difference be-
tween these and conventional open-
reel tapes.—Donald Bisbee, Colum-
bus, Ohio

A. Still available from a few manu-
facturers, Extra-Efficiency or EE open-
reel tape is made with particles similar
to or the same as those used in Type ||
cassettes. The tape deck, for its part,
must supply a higher bias and different
treble equalization to get the most from
this hotter tape. These electromagnetic
changes are much like those required
in a cassette deck in the switch from
Type | to Type |l tapes.

It turned out, apparently, that at
speeds over 17 ips, EE tape didn't
present quite so obvious an audible

advantage over ferric oxide as it had at
the standard cassette speed of 1%
ips. And then there was the problem of
compatibility between the older non-
EE decks and these new tapes, as well
as the increasingly excellent perfor-
mance found in the current cassette
decks. For these and possibly for other
reasons, the move toward EE tape has
apparently come nearly to a halt.

More on Print-Through

Q. Does metal tape offer more pro-
tection against print-through than do
the other types of tape?—Robert R.
Maigatter, Kewaunee, Wisc.

A. | do not know from experience,
but on theoretical grounds, | would ex-
pect metal tape to be less subject to
print-through because of its much
higher coercivity, which makes it more
difficult to magnetize. (Print-through re-
sults from one layer of tape on the reel
magnetizing the adjacent layer.)

If you are in the mood to experiment,
you could investigate on your own,
comparing metal tape with another
type. Most of the print-through devel-
ops within the first two or three days
after recording, so you don't have to
wait very long for resuits.

Record Transfers to Tape

Q. | am in the process of transfer-
ring old 78-rom records to tape. My
collection includes old acoustics and
post-1925 electricals, including a num-
ber of foreign make. My aim is to repro-
duce these records as they were in-
tended to be heard. | have improved
their sound with an inexpensive, no-
frills equalizer, but in setting this de-
vice | need information about the old
equalization curves. | also need accu-
rate information on the current phono
standard, the RIAA curve.—George
Wheeler, Sea Cliff, N.Y.

A. Old 78-rpm records were record-

ed with a very substantial variety of |

equalization characteristics, depend-
ing on label and age, and I'm not in a
position to provide such a listing in this
column. All that can be said here is
that some of these old records require
more bass boost and some less; the
same is true for treble cut (some were
even recorded flat in the treble range).
The best course is to use what sounds
best to you, taking into account not
only frequency response but also

noise. In other words, at times you may
want to accept poorer treble response
in exchange for reduced noise. Of
course, this will require individual ex-
perimentation with each record, using
your equalizer.

The RIAA playback curve calls for
bass boost commencing (up 3 dB) at
500 Hz and levelling off (3 dB below
maximum) at 50 Hz; total boost is 20
dB. it calls for treble cut beginning (3
dB down) at 2,122 Hz and continuing
thereafter at a rate approaching 6 dB
per octave; thus, for example, re-
sponse is 13.7 dB down at 10 kHz
relative to 1 kHz.

Onkyo has a preamp, the P-3030,
with a single "78" equalization setting
which may or may not match your 78s
precisely, but which should come clos-
er than the standard RIAA. Another de-
vice, the Esoteric Sound Re-Equalizer
(reviewed in Audio, November 1985),
can be used to obtain a more precise
equalization match to nearly any 78-
rom disc.

What's a “Live Source”?

Q. | have read recommendations
about which types of cassette tape to
use when recording a "live source.”
Does this refer to recording a live
source directly, or does it mean re-
cording a live source broadcast over
an FM station?—Name withheld

A. Recording a live source signifies
that one is making a recording at the
performance site itself—that there is
nothing between the tape deck and the
source except a microphone (and per-
haps a mixer).

For live recording on cassette, it is
desirable to use metal tape to encom-
pass the entire dynamic range, which
can be as much as 70 dB or so. This
will tend to minimize distortion and loss
of high frequencies. But when FM sta-
tions broadcast "live,” they use com-
pression to reduce the dynamic range
to about 60 dB or less. In that case,
one can usually get good results by
using a high-quality tape other than
metal, such as ferric oxide, chrome,
ferricobalt, or ferrichrome.

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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AN WAN For over thirty years Teac has been famous for building U

precision tape recording equipment. But, we're not willing

to rast on our reels. So now Teac offers its most.com-

prebensive line ever. From gudio and hi-fi video recording

equipment, to compact disc players, to graphic equal-

izers, speakers, and a complete line of audio and video

accessories. One thing, however, will never change at

Teac—our obsession with creating the most advanced,

featured-filled, superbly executed audio and video equip-

ment we can make. So, no matter what Teac you decide to

buy, you can be assured of acquiring a piece that has A C
been built to fanatical standards. T E ®
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If your car deck simply
stops when ignition is
turned off, the rubber
roller and drive wheels
may develop flat spots,
causing wow and flutter.

How Best to Dub

Q. / want to copy a cassette record-
ing of songs I have written. | want the
quality to be very good but the cost
within reason. My choices are: A real-
time dub from my deck to a friend’s
deck, a high-speed dub on a $5,000
professional machine, which will cost
$2; a real-time dub on a studio-quality
cassette deck, which will cost $15.
Which would you choose?—Steve Hol-
liday, Santa Cruz, Cal.

A. | vote for the first course, namety
a real-time dub with the aid of your
friend’s deck, assuming that your deck
and your friend's are both of good
quality and in good shape. Try dub-
bing from your deck to your friend's,
and vice versa, to see which gives
better results. If the original tape has
NR, have both decks’ NR circuits
switched on (see "Deck-to-Deck
Matching and NR: Straightening the
Mirror” in the August 1986 issue).

Why not try things in the order you
listed? First dub with the help of your

friend’s deck. If the copy does noﬂ
compare favorably with the original, try

a high-speed dub on the professional

deck. If still not satisfied, then try the

real-time dub on studio equipment.

Keep in mind that you cannot improve

on the quality of the original, so the $15

course may sound scarcely, if at all,

better than the free one

Flat Spots

Q. My car's cassette deck does not
automatically eject a tape when the
engine is turned off, and tapes there-
fore are forgotten at times and remain
in play position. Can this damage any
of the deck’s parts and cause a deteri-
oration in playback response?—Samu-
el J. Neiditch, Redlands, Cal.

A. The possibility of damage de-
pends on what your deck does when
the power to it is shut off. If the deck
just stops, with the tape still squeezed
between the rubber pressure roller and
the capstan, the roller may develop a
“flat spot” at the point where it con-

tacts the tape and capstan. If the
mechanism contains rubber drive
wheels, they may develop flat spots
too. Such flat spots cause wow and
flutter, sometimes severe. While they
are not necessarily permanent (the
rubber tends to have a “memory’ and
therefore may recover its roundness),
flat spots may become permanent if
the deck is left in play position long
enough. It is difficult for me to define
“long enough,” however.

On the other hand, some car decks
go into “standby” when the power
goes off, leaving the cassette in play-
ing position but removing the pressure
roller a short distance from the tape
and capstan. This prevents flat spots.

It is possible, in hot weather, that a
cassette left in either type of deck
might warp enough to become unplay-
able or even enough to get stuck in the
transport. Should this happen, the
deck would have to be disassembled
by a service technician in order to re-
move the tape.

Sony just extended the




Dolby and dbx NR systems
suppress noise introduced
in recording and playback,
while DNR suppresses noise
which is already present

in the program material.

Bright Sound

Q. My cassette tapes have a
brighter sound wken the equalization
switch is in the 120-uS position.
Why?—Robert W. Thompson, Glen-
dale Heights, Il

A. | do not know whether you are
referring to recording or playback or
both. And | do not know if the EQ and
bias switching are combined into one; |
will assume they are. When the switch
is in the 120-u.S position, this ordinarily
applies less bias than in the 70-pS
position, resulting in increased treble
response but also greater recorded
distortion if you use tape formulations
other than ferric. In playback, the 120-
nS setting applies less bass boost—
which comes out 10 the same thing as
less treble cut—and therefore yields
brighter treble response.

Combining NR Systems

Q. Can the DNR (Dynamic Noise
Reduction) system be used in conjunc-
tion with Dolby C NR? Will it enable me

to retain the wide frequency response
(20 Hz to 17 kHz) | now have with my
tape deck? Can the DNR systemn be
used for both playback and record-
ing?—Eric Gagne, South Hadley, Mass.

A. DNR is used solely for playback.
Its purpose is to maintain the frequen-
cy response of the program source so
far as the human ear car detect. It
seeks fo suppress high-frequency re-
sponse, and thereby noise, only when
the high-frequency content of the pro-
gram material is minimal; that is, it
ought to operate only when the high-
frequency content is virtually masked
by the noise.

DNFE seeks to suppress noise al-
ready prasent in the program material
(phono records, recorded tapes, etc.).
In contrast, systems such as Dolby
and dbx NR cannot suppress noise in
the program source; they suppress |
noise—and remarkably so—in the tape
recording and playback system. The
Dolby and dbx systems work by en-
coding (compressing) the signal being

recorded and decoding (expanding)
the signal that is played back; the
downward expansion in playback also
takes down the noise present in the
tape system.

You could use a DNR system to re-
duce noise of the program source be-
fore the signal is fed to the tape deck.
Or you could use DNR after the play-
back signal has been delivered by the
tape deck.

(Editor's Note: In my experience,
DNR systems whose thresholds are
not adjustable, such as those built into
many car-stereo systems, do reduce
high-frequency response, but only
slightly. However, DNR systems with
adjustable thresholds, such as those in
soms stand-alone noise-reducers, can
usually be adjusted so as to eliminate
most high-frequency noise with little or
no discernible effect on treble re-
sponse. Keep in mind, though, that it is
rarely, if ever, possible to eliminate alf
audible noise without a slightly dimin-
ished treble—/.B))

your musiec.

Our new UX tapes deliver
higher highs, lower lows and
wider dynamic range.

If you're going to listen to music at all,
you may as well get 1t all. No matter how
high or low how loud or soft. Captured so
faithfully that trying one of these new
tapes at least once 1s something you owe
yourself. And your music.

Each of these four new UX tapes rep-
resents the kind of advancement of music
reproduction you've come to expect from
Sony. UX-ES, for instance, offers the best
frequency response of any TypeIl tape

we've ever formulated. Yet UX-PRO actually
goes one better with a ceramic tape guide
that yields the most incredibly quiet tape
housing Sony has ever produced.

Sony UX tapes. Now when a musician

really extends him- S ONY

self, so will your tape.
THE ONE AND ONLY.
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Hum in Phono Cables

Q. !'am puzzled by a minor problem
with my turntable. Any power cord
within 12 inches of the phono cables
causes an audible hum from my
speakers. Power cords near other ca-
bles, such as those connecting
preamp to power amp, tuner to
preamp, etc., do not cause this hum.
Do my phono cables need replacing?
I'd really hate to do that, because
these cables are soldered directly to
the turntable lug strip.—Jerry Powley,
Fort Worth, Tex.

A. Power cords produce a.c. fields
which can be picked up by some ca-
bles and then passed into the audio
curcuits, where they are amplified and
fed to the loudspeakers as audible
hum. Because phono cartridges have
very low-voltage outputs, phono input
circuits have more gain than the other
inputs in your system. As a result, any
hum picked up by the phono cables
will be amplified more than hum picked
up elsewhere, and so will be more au-
dible. Also, the phono system’s imped-
ance is likely to be higher than the
combined impedance of a cassette re-
corder and AUX input, etc.

Audio cables are not completely
shielded. This is why hum voltages can
get into the cables inthe first place. Do
not replace your cables—ijust keep the
power cords away from them, as stat-
ed in most turntables’ instructions.

Type 1 and Type Il dbx NR

Q. What is the difference between
the dbx Type | and dbx Type Il noise-
reduction systems?—Tim Schindler,
Mechanicsville, Md.

A. Both are full-band 2:1 compres-
sion/expansion ("‘compansion”) sys-
tems. Both boost treble during record-
ing and impose a mirror-image cut in
playback. The difference lies in the
range in which the companding works.
The sensors that control the com-
pander action of dbx Type | read all
audio frequencies from 22 Hz to 21
kHz; those that control dbx II's com-
pander action read signals only be-
tween 30 Hz and 10 kHz, so they won't
mistrack when used with imperfect re-
cording media. This band-limiting ap-
plies only to dbx II's control circuits,
not its audio circuits.

Tyne I is designed for recording sys-
tems such as 15-ips studio recorders,

which have the ability to record high-
level, high-frequency signals. Type |,
because of its band-limited control cir-
cuits, is more forgiving of media such
as cassettes, which have high-fre-
quency headroom limitations, low-fre-
guency head “bumps,” and other im-
perfections.

Faulty Phono Muting

Q. | own a top-grade automatic
turntable. At this time, however, the
muting circuit is inoperative. In order to
avoid possible speaker damage, |
have to run to the equipment and turn
the volume down during the “change
cycle.” Any advice?—Bernard A. Du-
Pont, Putnam, Conn.

A. The mute is supposed to silence
any output from the cartridge unless
the stylus is on the record. This is ac-
complished by two sets of switch con-
tacts, one set per channel. The con-
tacts are usually flat leaves which
touch together during muting. They are
wired in such a manner that, when the
contacts close, the output from the car-
tridge is shorted.

In your case, either the contacts nev-
er touch or there is dirt, oxide, or even
grease on the contacts which prevents
the shorting action. If the contacts sim-
ply don't close, the cure depends on
the design of the leaves and upon the
way they are pressed together. You will
either have to bend them so they are
closer together during “play” or you
must adjust the position of a cam
which works against the contacts. If
there is surface contamination, a suit-
able contact cleaner should be able to
fix the contacts.

Hum in Stacked Components

Q. I often see systems in which the
individual components appear to be
stacked one on the other. Shouldn't
this produce problems? | remember
that when | was dubbing eight-track
tapes to cassette, the two decks were
stacked. | could hear a hum during
recording. In fact, that hum was re-
corded on my cassettes. When | sepa-
rated the two decks, the hum was no
longer there.—Tim Schindler, Mechan-
icsville, Md.

A. An eight-track machine has a
playback head, and this head can act
like a transformer. It is, therefore, sus-
ceptible to hum fields, which can be

produced by power transformers and
motors. In your case, either the motor
or power transformer in the cassette
recorder was sufficiently close to the
playback head of the eight-track play-
er for the hum to find its way into the
head. Yes, heads are shielded against
this hum, but shielding is never per-
fect, and some heads are shielded
better than others.

With good shielding and judicious
physical placement of hum-producing
elements with respect to elements
which tend to be sensitive to hum, it is
possible to design components which
will operate properly when stacked.

In summary, if a manufacturer de-
signs a set of components to be
stacked, he will have taken hum into
account during the design process. If,
on the other hand, you stack a random
set of components, you run some risk
of hum.

interrelating Specs

Q. My stereo receiver has a fre-
quency response of 20 Hz to 20 kHz
and about 85 dB S/N for AUX signals;
my cassette deck has a maximum fre-
quency response of 20 Hz to 19 kHz
and an S/N of 92 dB (with noise reduc-
tion). My turntable and cartridge have
a signal-to-noise ratio of 78 dB and a
frequency response of 10 Hz to 30
kHz. How do these specs interrelate?
What is the maximum SIN and the
maximum frequency response that
could be obtained from the kind of
setup I've described?—Tim Schindler,
Mechanicsville, Md.

A. The best S/N you can expect
from a multi-component system will be
that of the noisiest component that is
handling the signal at the time (except
when playing records, in which case
performance is limited not so much by
your equipment as by the background
on the discs, which can be as low as
60 dB.) Assuming your receiver's S/N
at the phono input is about 80 dB, you
could expect an S/N of 78 dB, at best,
when playing very quiet records, the
limit being your turntable's S/N. When
playing tapes made from low-noise

If you have a problem or question about audio,
write to Mr. Joseph Giovaneli 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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THE NEW LOOK
OF VANTAGE.

RICH FLAVOR LOW TAR

Same great taste
i inanexciting new pack.

SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains Carbon Monoxide.

9 mg. “tar”, 0.7 mg. mcotin2 av. per cigarette by FTC method.




A Den‘cl)sn amp
its only competition.

Denon PMA-900V
Integrated Amplifier

Denan America, Inc., 27 Law Drive, Fairfield, NJ 07006
Denon Canada, Inc., 17 Denison Street, Markham, Ont. L3R 1B5 Canada



DRA-95/R: Remote Control; Video Capobility; 85 Wi/ch.,
both ch.driven, 8 Ohras, 20 Hz-20 kHz, 0.03% THD.

DRA-75VR: Remote Control; Video Capability; 65 W/ch.,
both ch. driven, 8 Ohms, 20 Fz-20 kHz, 0.03% THD.

DRA-35V: Nor-Switching Cless A Circuitry; Video Capability;

DRA-55/: Non-Switching Class A Circuitry; Video Capability;
40 W/ch., botk ch. driven, 8 Ohms, 20 Hz-20 kHz,10.05% THD.

55W/ch. both ch. driven, 8 Ohms, 20 Hz-20 kHz, 0.015% THD.
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Admittedly, it's tough to compete with
Denon'’s integra-ed amplifiers. In Japan,
they’ve been praised for “a wide balance
and richness in sound” and called “nothing
short of phenomenal”” But now Denon amgs
are getting a run for their money. .. from the
. new Denon receivers.

- Combining a separates-quality
“ = amplifier and tuner on the same chassis is not
« . anewidea. Butwho else actually does ite
~ = Look inside the new DRA-95VR Recetver ard
< you'llfind precisely the same circuits that
« make Denon amps so highly acclaimed.

You'll discover the same Pure Current
Power Supply fcr an amazing 60 dB
"= reduction in dynamic IM distortion. You'll see
y: ’{Chﬁ'ég the same discrete output “ransistors (rot
Cﬁ' cheap IC “power packs”) for supericr soniz

_ =55 resolution. The same video inputs and out-
~7 =5 puts. And the same MC cartridge head amp.
| Beyond even this, Denon’s top two
Receivers are supplied with an integrated
remote control that also operates a Cenon
Casse‘te Deck end any cf three Denon CD
Players.
So before you make your nexth gh
3 fidelity purchase, get yourself to a Denon
dealer. He'll shaw you the only receivers wih
the guts to stand up to the world's finest
integrated amps.

DENON

DESIGN INTEGRITY
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Denon DRA-95VR
AM/FM Receiver

Enrger No. 20 on Reader Service Card




In a multi-component
system, the best S/N you
can expect will be that of
the noisiest component
handling the signal at a
given time.

sources, your best S/N would be 85
dB, limited by your receiver's S/N at its
high-level inputs. In practice you'd
achieve slightly worse figures than
these, because even the quietest com-
ponents would be adding some noise
to the total; however, the added noise
might not be audibly significant.

In frequency response, too, you will
be limited by your system's weakest
link—and perhaps by the sum of all
your components’ frequency roll-offs,
depending on how their manufacturers
specify response. If response is speci-
fied flat within a fraction of a dB, then
the effects of multiple components

Pictured is the Meridian M30 biamplified active loudspeaker.”
Also available are the larger biamplified M20 and the triamplified M100 mo elsT™

Get Active...

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

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

BOOTHROYD STUART

/MERIDIAN

Exclusive U S. Distributor MADRIGAL, LTD., PO. Box 781, Middietown, C1 06457

ITT TEX 4942158

would be negligible; your response
when listening to records would be 20
Hz to 20 kHz (limited by the receiver)
and when listening to wide-range
tapes would be 20 Hz to 19 kHz (limit-
ed by the tape). If response is speci-
fied in terms of the frequencies at
which output is 3 dB down, however,
the frequency errors would add up
rapidly. If your cartridge, receiver, and
deck were all 3 dB down at 20 kHz,
say, then response when recording
from your turntable and monitoring the
tape would be 9 dB down at 20 kHz.

The Virtues of Noise

In the March 1986 issue, a question
was published in “Audioclinic” from a
reader who wondered why a faint hiss
is audible even on CDs designated
“DDD.”

| think it may actually be undesirable
to remove every last vestige of wide-
band noise from any digital format. In-
deed, it can be shown that a small
amount of wide-band noise (called
“dither”) added to raw digital audio will
not only mask but actually reduce the
small amount of noise and distortion
caused by quantization—if the dither
meets certain mathematical criteria.

Quantization is a sequence of the
smallest voltage changes which can
be represented by a digital system,
corresponding to changes of one
count in the least significant bit. When
used, dither is injected at a level which
randomly modulates the system by at
least one count, plus whatever audio is
present, thus "blurring” the sharp,
stepwise effect of quantization.

In actual practice, the noise in mix-
ers, preamplifiers, and other nondigital
studio equipment may provide this sig-
nal However, as the noise floor of this
equipment is further reduced (as a re-
sult of design improvements and the
continued conversion to digital), it may
be desirable to deliberately add dither
to the signal. Dither can be added at
any point between the studio and the
CD player. At least one manufacturer,
Carver, adds dither itself, via the Digi-
tal Time Lens circuitry in its players.
The sound of some CDs may be en-
hanced by this treatment.

If your reader has a Carver CD play-
er, and if the Time Lens is switched in,
this could account for the hiss.—Karl
Uppiano, Caldwell, Idaho Y/
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e st n ongoing commitment to‘the
o~ Leg Ritenour e latest digital recording tachnol-
ogy has earned &RP the singu-
lar distinction as The Digitai Master
Company!
From New Age to Fusion, from
the Pioneers to the Legends, GRP
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meant to be heard

Music reproduction reflecting the
highest state of the art recording
technology, from
GRP, THE DIGITAL MASTER
COMPANY.
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The First Independent Producers—Part |I

Stoller and Leiber transformed the role of the record producer into a
much more responsible.one than it had been. Earlier, most producers

felt the duties were chore
opportunity for a truly
Perhaps because their
or because they didn’t’

were, they raised the

Let's talk about The Dirifters.
Goes My Baby" was the first session
you produced for them. It was such a
beautiful, lush production. . ..
J.L.: That was the time Jerry Wexler's
tuna fish sandwich went all over the
wall. We played him the record while
he was eating his lunch. He started
screaming at us: “What are you doing
with my money!? This is the dumbest,
the craziest! This stupid record is out
of tune! Hey, Ahmet, isn't it out of
tune!?” [Laughter.] Ahmet says, “Hey,
wait a minute! Stoller knows whether
it's in tune or not! Is it out of tune?”
[Laughter.] Stoller says, “Well, it's a
little out of tune, but | think it's kind of
interesting.” [Laughter.] "Interesting!
What kind of interesting? The stupid
tympani are out of tune, man! This is a
rotten, dumb record! And I'm not going
to put it. . .. And the tuna fish sand-
wich was all over the wall.

M.S.: Ahmet was trying to mollify us.
He said, "You know what, fellows?
Look, you guys cut great records, but
you can't hit a home run every time at
bat. You know that." We said, "But
there's something in it. Can we work
with Tommy Dowd? Maybe we can fix
it up.” It wasn't recorded where we
usually record because Atlantic’s stu-
dio was booked that day, and it was

54

“There |

nnnnnnn

done. ... It was upstairs on 40th
Street, off Sixth Avenue.

J.L.: The booth was upstairs, but the
recording was down in the pit. There
was a terrible time lag in the studio,
and a strange echo system. It gave a
weird wash to the record. We knew the
tymps were out of tune. It sounded like
two AM radio stations playing at the
same time.

M.S.: It wasn't that they were out of
tune, it was that they weren't played by
a tympanist. He was an R&B drummer
and he just played it straight through,
and the one pitch went through all the
changes.

Now, this was the first R&B tune to
feature strings. . . .

M.S.: We had tympani, four violins, and
a cello, with a regular rhythm section
which we augmented because | had
come up with this Borodin-like line |
was playing on the piano during re-
hearsals. Jerry said, “That should be
violins." Stanley Applebaum wrote the
line as a unison for the violins and
cello. Anyway, the tymp was in the
studio, and Jerry and | have always

Ssary but without much

nificant contribution.

alents were so strong

know where the limits
producer’s role to art.

loved a certain Brazilian beat, called
the baion, which we heard sung by
Silvano Mangano in the ltalian film
Anna. It later became the signature of
half a dozen years of rock 'n’ roll and
soul records. It was used extensively
not only by us, but after us by Phil
Spector and Burt Bacharach.

So Ahmet and Jerry thought you were
nuts?

J.L.: Wexler thought it was terrible,
god-awful.

M.S.: | think Ahmet thought it was awful
too, but he was trying to be kind.

J.L.: I'm trying to remember who came
in and said it was a hit. Was it Nesuhi
[Ertegun]?

M.S.: No, | think it was Tommy Dowd.
We said, “Let us work with Tommy on
it.” We just mixed it. It was only three or
four tracks.

J.L.: | know that at some point Ahmet
said he thought it was a hit. Maybe it
was just before we released it. | re-
member Ahmet saying, “It could be a
hit.”" And, of course, it did go on to
become a hit.

Then came more with The Drifters, like
“This Magic Moment,"" written by Doc
Pomus and Mort Shuman.

J.L.: Yeah. We started building this
rhythm section. By the time we were in
full swing, we were using like three to
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Mike St

five guitars—a 12-string, a lead guitar,
two rhythm guitars

M.S.: ... and one that went “chang.”
[Laughter.] Electric, using whole notes.
J.L.: Then we used up to three percus-
sionists and a drummer. We had some-
body on African drum, a triangle, and
vibes and marimbas, then a regular
drummer.

Wasn't Phil Spector your apprentice?
J.L.: We brought him in sometime in
late 1960. Phil Spector was another
discovery of Lester Sill. Lester called
me on the phone and said, “There is
this very talented young kid out here,
and he's bored with the scene.” Noth-
ing much was happening there [L.A.].
At the time, everything was happening
in New York. He was just out of high
school. Lester said, “He wrote one hit
song-and he made a record, and he
wants to hang out with you guys.” |
said, “Sure, send him along.” And he
stayed in my house.

M.S.: We sent him a ticket as a favor to
Lester.

What did he do as your apprentice?
J.L.: He just hung around us.

M.S.: To help support him we'd put him
in the guitar section. Then we started
getting him outside gigs.

J.L: We had too much work. A job
came through. Big Top Records—Paul
Case—called us and wanted us to cut
Ray Peterson. We didn't have time. |
said, "You know, there's a very talent-
ed young man who's working with us,
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and | think he can handle it very well.
We'll supervise him and check the
mixes.” He said okay, he'd take a
chance. Phil went in and cut “Corinna,
Corinna.” The rest is history [laughter].
He must have been heavily influenced
by the stuff you were doing with The
Drifters.

J.L.: I think he was influenced by our
technigues and ideas, but he used
them in his own way. We used five
guitars; he used three pianos. He was
influenced by us, but he developed his
own thing, which is what anyone who'’s
good finally does.

Jerry Wexler said he remembered that
when Atlantic got an early eight-track
machine, you were saying, ‘‘You can’t
make R&B records on multi-track, it's
going to change the sound of the rec-
ords, and it won't sound authentic any-
more.”" Is that accurate?

J.L.: Did | say something like that? |
could have. Well, they were too clean. |
used to talk about “the rub." Then
someone explained that it was on the
old tube machine.

M.S.: Oh, no, that had to do with the
harmonics being different on the tube
machines. But Tommy’'s [Tommy
Dowd’s] eight-track was running on
tubes at that time rather than chips. It
was later on that we learned the differ-
ence between the transistor and the
tube machine, the warmth of the tubes,
and the slight harmonic distortion that
was different.

J.L.: You couldn't make a Howlin" Wolf
record, you couldn't make a Chess
record, you couldn’t get that sound on
a transistor machine. At first, multi-
track techniques drove me crazy be-
cause of the possibilities and the alter-
natives. It bothered me because | was
always geared for a record session like
I was geared for a performance. it all
had to do with capturing the spontane-
ity of the moment. The idea of having
s0 many extra tracks meant that you
had the luxury of making mistakes or
not being “up” forthe moment to really
nail it, in that one take or two takes or
whatever. You could come in later and
overdub it. Not that we hadn't ever
used overdubs before, but we didn't
normally use them to get the central
performance. We would use them to fix
a moment, something that was off. But
we always felt the band, the rhythm
section, and the singer—there was an
interaction that was irreplaceable. |
don't like to make tracks and overdub
a voice. We thought that was dead. So
the idea that all these tracks were there
would create a kind of laziness In
terms of performance. It took a kind of
urgency out of the moment for me.
Recording, for me, was not as exciting
anymore.

Mike, do you agree with that?

M.S.: Well, a little. | recall using the
eight-track machine with Tommy as if it
were an extension of mono, not like the
experiences we've had since in work-
ing 16-track and 24-track, where I've
definitely felt exactly as Jerry has de-
scribed. I've gotten hung up on the
process, In some cases—Ilost in the
technical possibilities, and the remix
possibilities, and sometimes the “we'll
do it later” possibilities. But the eight-
track, especially with The Coasters,
where we had the rhythm divided on
the tracks-—the main thing that it gave
us was three tracks to play with the
vocals. If a performance was almost
there and we missed one line, instead
of having to intercut it with another per-
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the possibilitieS of multi-tracy tape recorders droyg

It seemeqd like there were too Many alternatives.

formance, where the rhythm section
might not fit perfectly, we could touch
up that particular line. We had the luxu-
ry of being able to fix it.
You adapted to this?
M.S.: Very quickly. We were helped, of
course, by the fact that we were work-
ing with a technician who became a
great producer, Tommy Dowd, who
understood what we were doing as
producers. He was just brilliant. You
know, a lot of the engineers we worked
with became producers afterward.
Tommy Dowd, Brooks Arthur. Phil Ra-
mone was an engineer at A&R Studios.
We started working with him in 1959,
when we began using orchestras too
large for Atlantic’s old studio on 56th
Street. There were techniques that we
used in those early days that you just
don’t think about now because you can
do so many different things electroni-
cally. While we were mastering, for ex-
ample, we were always very aware of
the possibility of altering the tempo
ever so slightly. But they didn't have all
the VFOs, variable frequency oscilla-
tors. So we would “speed them a
wrap.” You took a piece of tape and
you wrapped it around the capstan,
which made the take-up faster. We
wouldnt speed it so many seconds,
we'd speed it one wrap or two wraps. It
was hard to speed it a half-wrap be-
cause then you would get a wobble
[laughter]
Didn’t you also work briefly for RCA
Victor in New York, in 19577?
M.S.: 1958. We moved to New York at
the end of '57. We had already started
working for Atlantic in California. The
RCA thing was arranged by Jean
Aberbach through Steve Shoals, who
was head of A&R.
J.L.: [At RCA] by the time you filled out
a requisition for something, the idea

was stale. | got so confused. All the

offices looked exactly the same [laugh-
ter]. | couldn’t find my office. |1 would

furnished the same, the same size. |
didn't know where | was. | couldn't
make it

M.S.: We produced seven records in
our first four months there, and had six
Picks of the Week in Cashbox. Varetta
Dillard, Georgia Gibbs. ... But they
never sold any of those records. Mean-
while, we made one record for Atlantic
during tnat same period and it was a

smash.
J.L.: So we said, “We're wasting our

time,” because even if we made a hit, it
wouldn't be played

Was it that they weren't greasing the
right people?

J.L.: We didn't know what was going
on. The records were being sold by the
people who sold refrigerators.

M.S.: We didn't know how records
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were promoted. We only knew that you
mace them and Atlantic put them out
and if they were good they'd be hits.
Let's talk about Elvis Presley, another
RCA artist. How did you feel about him
before he recorded your material?
M.S.: | heard “Heartbreak Hotel” and |
loved it. It was weird and it had more
echo than I'd ever heard before, but |
loved it. That was in the beginning of
'56. Then | went to Europe for three
months and | didn’t know that Elvis had
become the biggest thing going in the
States.

J.L.: He came back on the Andrea
Dorra. | had just come back from Cali-
fornia. | had been on this hair-raising
fishing trip where we were stranded off
the coast of California for like 18 hours.
it was terrible. We went out on a little
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Jerry testing his vipes in 1959
as Dick Charles (center) and
Mike looked on. Youngster is

unidentified.

come to the building, and every day |
would go into an office and sit down
and I'd be sitting there for 10 minutes
thinking this was my office and a guy
would come in and look at me and he'd
say hello, and I'd say hi. He'd walk
around kind of uneasy, and I'd start to
feel uneasy. Then he'd say, “You're in
my office.” [Laughter.] I'd get up and
I'd go into another empty office. They
were these cubicles, and they were all

The Coasters, working with
them, says Mike Stoller, *‘was
the most fun we ever had with

any artist.”
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A scene from the Presley
movie Jailhouse Rock,
whose music was
reportedly written by
Leiber and Stoller in one
afternoon. That's Mike
seated at the piano.

fishing boat that shouldn't have gone
out more than five or six miles, and it
went out about 24 miles. The motors
gave out, and we were stranded out
there. We were towed in, finally, by the
Coast Guard, and the rope broke a few
times. | had this great, wild adventure
up my sleeve to tell Stoller. | was
checked into the Algonquin and | was
smoking a cigarette and listening to
the news, and | get this news flash that
the Andrea Doria is sinking off the
coast of Nantucket. | thought: He's on
that boat, I've been upstaged again!
[Laughter.] Actually, | thought of that
later. 1 was absolutely horrified. | had
just found out that Elvis’ “Hound Dog”
was an overnight smash, and | had this
great news for Mike that we had this
great hit record. Then the news came
of the sinking ship. | listened all night
and | heard there were survivors. |
didn’'t know who, though. Then, finally,
| got a telegram.

M.S.: | had some lire in my pocket. We
were on a United Fruit Lines Boat that
had picked us up out of a fifeboat.
They wouldn't send a telegram unless
we paid in cash. | had given money to
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some other people to send wires back
to Italy. | could only afford to send one
telegram and | figured Atlantic Rec-
ords was the place, because | knew
Jerry and Lester Sill we<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>