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You bought a high-powered, quality
audio system with speakers to match
for only one purpose. Total perform-
ance. To maximize its potential, you
need the ultimate high-bias audio
cassette. TDK SA-X.

It’s one of our Pro Reference cas-
settes designed to deliver unmatched
pertormance.

Surpassing all other conventional
cassettes in its class, SA-X delivers a

level of sound quality, clarity and fidel-

ity that you have never obtained be-
fore. Unless, of course, you're already
using it.
SA-X's exclusive dual coating of
Super Avilyn magnetic particles pro-
19€4 i{

vides optimum performance at all fre-
quency ranges. You get crisp, clean
highs and rich, solid lows. With pure
sonic pleasure in between.

SA-X will also handle high signal
levels without distortion or satura-
tion, thanks to its super-wide dynamic
range and higher MOL.

And we make sure SA-X keeps on
tweaking without squeaking (as some
other cassettes do). Our specially-engi-
neered Laboratory Standard Mecha-
nism provides a smoother tape
transport to assure total reliability
and trouble-free performance.

It should also come as no surprise
that you'll get incredible perform-

Enter No. 50 on Reader Service Card
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ances from two other TDK Pro Refer-
ence cassettes: MA-R metal and AD-X
Avilyn-based normal bias cassettes.

Each is designed to deliver pure
performance pleasure and long-time
reliability...each backed by our Life-
time Warranty.

So maximize the performance of
your equipment. Pick up TDK Pro
Reference audio cassettes today.
We’ve never met a speaker we couldn’t
tweak!

STDK

THE MACHINE FOR YOUR MIACHINE.
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THE CARVER RECEIVER: Redefines your expectations of receiver perform- Asg:?:,?"g%::,‘.‘ (X,',;,:; E“:\T,z",:heike,
ance with the power you need for Digital Audio Discs plus virtually noise-free - Y
stereo FM reception. A receiver with astonishing performance incorporating two Associate Editors:
highly significant technological breakthroughs: Bob Carver's Magnetic Field Edward Tatna g:n:z)vr s:lr'ro‘:vgvte BV Pisha
Power Amplifer and his Asymmetrical Charge Coupled FM Detector. U o Heyser
ESSENTIAL POWER: Yoursystemneeds anabundanceof power toreproduce, Howard A. Roberson
without distortion, the dynamic range of music on Digital Audio Discs and fine Editor-At-Large: David Lander

i analog recordings. Contributing Editors/Artist:

i The Magnetic Field Amplifier in the CARVER Receiver gives you 130 Herman Burslein, David L. Clark,
watts per channel* of pure, clean power with superbly defined, high fidelity Anthony H. Cordesman. Ted Costa, John Diliberto,
reproduction. John M. Eargle, J9seph GlovaneK-g

The Magnetic Field Amplifier produces farge amounts of power (absolutely STIE e o S e
necessary for the accurate reproduction of music at realistic listening levels) Peter W. Mitchell, Jon Sank. Donald Spoto
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power capacitors required by conventional amplifier design. .
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at all times, irrespective of the demands of the ever-changing audio signal (Even Special Projects Coordinator: Phyliis K Brady
when there is no audio signal in the circuit at all?), the Magnetic Field Amplifier's Ad Coordinator: Ruth M. Linehan
power supply is signal responsive. Highly efficient, it produces exactly and only
the power needed to carry the signal with complete accuracy and fidelity.

Roman Beyer

The 130 watts-per-channel* CARVER Receiver is about the same size and e
weight of conventional receivers having merely 30 watts per channe!! ADVERTISING
NOISE-FREE RECEPTION: The AM-FM CARVER Receiver gives you FM Advertising Director: Stephen Goldberg
stereo performance unmatched by that of any other receiver. @R vinoil
As it is transmitted from the station, the stereo FM signal is extremely vulnera- Eastern Ad Manager: Stephen W _Witthoft
ble to distortion, noise, hiss and multipath interference. e 552'2) 7L‘ 9;\?”: .
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Detector circuit, the stereo signal arrives at your ears virtually noise-free. You Lesa Rader
hear fully separated stereo with space, depth and ambience! (212) 719-6291
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amplifier... The Carver Receiver is, without question, one of the finest products (213) 827-8655
of its kind | have ever tested and used. Bob Carver is definitely an audio and rf. Classified Ad Manager: Laura J. LoVecchio
genius” Leonard Feldman, Audio Magazine, June 1984 (212) 719-6338
“| consider the Carver Receiver to be the “most” receiver | have yet tested i OPERATIONS _
in terms of the quantitative and qualitative superiority of almost all its basic Circulation Director: Leon Rosenfield

Production Director: David Rose
Research Director: Lester Abberbock

functions” Julian D. Hirsch, Stereo Review, April 1984

The CARVER Receiver has been designed for fidelity, accuracy and musi- CBS MAGAZINES
cality. You will want to visit your CARVER dealer for a personal audition of this ARG TINEISTALENS
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SIGNALS & NOISE

Tube Bias
Dear Editor:

Recently, | have been concerned
about a slight but noticeable tendency,
in Audio, towards bias in favor of tube
equipment. For example. Bert Whyte's
June column cites “devotees of the
[tube] technology” on “the ‘smooth-
ness’ of the sound. the absence of
‘graininess’ and ‘overbnght. tizzy' top
end,” illustrating how tube devotees
feel about transistor equipment.

While | am a proud owner of fine
transistor equipment, my quarrel 1s not
with tube design but with tube-design
devotees. | have seldom heard an
owner of transistor equipment down-
grade tube equipment. | agree that
tube equipment sounds excellent,
maybe different, but definitely not bet-
ter than transistor equipment.

When | read reports on transistor
amplifiers, | get the impression that
comments were not as positive as they
would have been If the equipment had
been of tube design. If their systems
are designed around tube equipment,
how can your writers formulate unbi-
ased reports on transistor equipment?
| realize that all istening comments are
the opinions of the writers, but it 1s to
these biased comments that thou-
sands of readers respond

The reports of Leonard Feldman are
quite unbiased. He reports on high-
guality transistor equipment (among
other things). But his tests do not spec-
ify the system components used with
the piece being tested. Tube-equip-
ment reports. on the other hand, in-
clude information on the cartnidge.
speaker cable, weather conditions and
altitude | feel this information 1s neces-
sary for a complete analysis, but | only
see it in regard to tube equipment. Is
this another underlying bias of your
writers, that high quality deserves
more attention but transistor equip-
ment 1s not of high quality?

Another example of product bias
was in the new column, “Auricle.” The
idea of having a high-end gear column
without all the technical measurements
1Is great. but the idea was “high-end
gear.” and hopéfully the comments will
not come only from high-end tube gear
devotees | refer to Anthony Cordes-
man's statement on the Innovative
Techniques speaker, where he writes.
“The equalizer is comparatively neu-
tral. although 1t will add a slight transis-
tor quality to the sound If you are using
tube equipment.” | can almrost bear
this sort of statement. He then adds.
“This 1s reflected in a shght drying out
of the sourd and minor loss of fe.” |
find this statement quite derogatory
and unnecessary stnce it will lead the
readers towards a negative opinion of
transistor equipment.

| hope | have made my pcint clear.
There have been other examples of
this sort of bias which detracts from the
overall reviews. (Why not design a sys-
tem around transistor equipment to
test tube equipment?) | will surely be
amused to see the review that says,
"The Zeta amp will add a sl.ght tube
sound 1If using transistor ecuipment,
and its sound is characterized by the
inherent distortion qualities which will
mask and smooth out flaws of analog
recordings ’

Richard D. Kelly
Davis. Cal.

New Dishcoveries
Dear Editor.

Your review in the April issue of the
Lirpa Compact Dish Player was most
enlightening. This product is certainly
a masterpiece of technology, and its
portent for the future of audio is indeed
awesome.

One thing you failed to include was a
dishcograpny of selections available
for playback on the Lirpa. | have some
old Bavarian dishes, but | wonder if

they might not be too heavy for the
Lirpa, consisting as they do of compo-
sitions by Wagner, Mahler and Bruck-
ner. | have some Delft dishes which
might be more suitable, but there isn't
a very large repertoire of Dutch music,
except old street barrel organs in Am-
sterdam. Wedgwood has some lovely
British salon music available, but the
mood s a little on the blue side. | did,
Fowever, come across a popular dish
made by The Platters with some good
cld hits on it.

You also omitted any mention of
dishco’heque music. Could it be that
the Liroa is deficient in the area of
deep water bass?

As to choice of detergents, Dawn
cishwashing liquid did a nice job of
cleaning up my copy of the soundtrack
from Grease, and, by applying a dab
cf brillantine to the brush, Hair be-
comes quite a glossy production.
Overall, Cascade left a sheen on the
music that was hard to resist.

Perhaps at some future date, Profes-
sor Liroa could add a tuner with FM
and TV frequencies so that listeners
could derive the ultimate pleasure from
their soap operas.

I shall anxiously await the arrival of a
Lirpa Si-O, Compact Dish player at my
dealer's showroom. In the meantime,
when you see him again, please thank
tne good professor and tell him to keep
up the good work.

Don Charles
North Plainfield, N.J.

Editor's Note: This letter was passed
on to Dr. Lirpa, who wishes to remark
he corsiders it a Joy.

Erratum

In "Cassette Test Update: 12 Formu-
lations " which appeared in the Sep-
tember 1984 issue, the data for Type i
tapes n Table | should have been as
shown below:

MAXIMUM RECORD LEVEL RESPONSE AT

dB re: 400-Hz Dolby Level SN —3 dB (kHz) MOD

HDL; = 3% TTIM = 3% | RATIO | 0dB —20 dB | NOISE BIAS SENS
BRAND DESIGNATION TYPE | 100 400 1k 2k 5k 10k dBA Level Level dB dB dB
Konica  GM-Ii I -43  +59 -67 -35 -45 -106 609 98 226 -492 -03 10
Reastic  Supertape Hi Bias Il -44 <54 -57 -21  -51' 104 597 96 234 -471 ~02 +08
Swire Laser UHDII I -06 -9 -30 -2t -2 -1 570 93 239 -514 -01 -01
TDK HX-S 1 -78 -87 -89  -70 -17 -64 606 120 258 -474 00 ~35
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\WHAT'S NEW

—
Ohm Walsh
Loudspeakers
The Ohm Walsh 1 is the
least expensive speaker
using the Walsh, upended-
cone driver for its woofer.
The two-way system has a
vented enclosure and uses
a cone tweeter. Its cabinet
is finished in walnut veneer,
and this speaker is
recommended for use with
amplifiers from 20 to 90
watts per channel. Price:
$595.00 per pair
For literature, circle No. 100

dbx NR System

This dbx noise-reduction
unit provides full monitoring
with three-head tape decks,
but can also be used with
two-head models. The dbx
224X is similar to the earlier

ADS
Cassette Deck

The Atelier C3 cassette
deck records and plays at
both the standard 17&-ips
and at 3% ips. The latter
speed is intended for such
demanding uses as

224, but with front-panel,
thumb-button level
adjustments in place of the
earlier, rear-panel
screwdriver adjustments

It has a four-tier display
showing both input and

dubbing from CDs. The
deck also features three
heads, Dolby B and C NR,
and an illuminated loading
drawer. The bias/EQ and
Dolby B/C NR selectors,
normally reset only when
changing tapes, are in the

Amplifier/Speaker System
A new, lower-cost car

amplifier/speaker system

from Bose continues the

VDR Wy e mp———— e

output dynamics and

1s rated as providing a
40-dB increase in usable
dynamic range. Price:
$249.00.

For literature, circle No. 101

tape drawer. Other features
include line/mike mixing
and a music finder. The C3
is ready for remote
operation with an additional
module yet to come. Price:
$799.00.

For literature, circle No. 102

company's tradition of
combining full-range,
single-cone drivers with
equalized amplification. The
1201 Mobile system
includes a stereo amplifier
delivering 25 watts per
channel into 0.45 ohm at
less than 0.2%. The
amplifier is remotely
switched, and has
adjustable input sensitivity
to match either speaker or
preamplifier outputs. The
speakers can be either 4V--
inch door-mount or 6 x 9
inch rear-deck-mount units.
Price: $299.00 with 4'%4-inch
speakers; $349.00 with

6 x 9 inch speakers.

For literature, circle No. 103
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Ace Subwoofer Crossover
The Ace Audio 5000-SF
crossover can be used with
one or two subwoofers in a

mono connection, and it
includes a bridging circuit
and a level control which

Pivotelli
Speaker Brackets

The Pivotelli brackets
allow flexible wall-mounting
for speakers, turntables,
television sets or other
devices. Versions are
available in several sizes
with a choice of screw-on
or clamp attachments for
the devices to be mounted
Price Range: From $49.95
to $199.95
For literature. circle No. 104

]

P00

-
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provides up to 10 dB of
boost. The slope is 18 dB
octave, and the crossover
frequency is normally 100
| Hz, with other frequencies
optional. Price: $186.00
For literature, circle No. 105

Harman/Kardon

VHS Hi-Fi VCR

| Harman/Kardon's first

| VCR, the VHS Hi-Fi VvCD-
1000, is also one of the first

| VCRs equipped to receive

| and decode stereo TV

«10230a

Kenwood AM/FM Receiver

| The KVR-A50 is one of

| the growing number of

| audio receivers witt built-in
video switching. Inputs are

l provided for two video

Tannoy Speaker System
The Tannoy Stirling
loudspeaker uses a 10-inch
dual-concentric driver and
a "SyncSource” time-
compensated crossover
network, for a “single-point’
sound seurce. Its enclosure
has two ducted ports, one
on each side of the
cabinet, which can be
closed by shutters to
change the system from a
ported to an acoustic-

‘ suspension design
controlling bass (25 to 100

| Hz) output. (Opening the
ports gives full bass
response, while closing
them reduces it.) A control

’ behind the grille sets levels
above 1.2 kHz. Response

[ 1s rated at 35 Hz to 20 kHz

| and maximum sound
pressure output is 114 dB
Price: $2,358.80 per pair

. For literature, circle No. 106

broadcasts. The audio
section uses all-discrete
fully complementary
circuits, with low negative
feedback. Features include
a 4-program/14-day timer
still-frame, forward and

sources with stereo sound
as well as for two audio
tape decks, MM phono, a
CD player or other line
source, and the built-in
tuner. The latter has

reverse picture search, a
105-channel, cable-ready

| tuner, plus a wireless
remote control with preset
buttons for 16 stations
Price: $1,250.00

For literature, circle No. 107

presets for 8 AM and 8 FM
stations, plus manual and
automatic tuning. Power is
| 45 watts per channel Price
$305.00
| For literature, circle No. 108

AUDIO/DECEMBER 1984




FOR A DEMONSTRATION OF SOUNDCRAFTSMEN
PRODUCTS VISIT NEAREST DEALER LISTED BELOW

However, many additional Dealers—too numerous to list here—are located thruout the U.S.
with many models on display. If no dealer is shown near you, or you encounter any diffi-
culty, please phone us at 714-556-6191, ask for our “Dealer Locator Operator.”

ARIZONA Gurnee NEW YORK CITY, PENNSYLYVANIA
e ] NORTHERN N.J. Philadelphia
WUSICRAST Phone 201-347-8300, ask for RADIO 437
Yuma “Dealer Locator Operator” SOUND OF MAREET STREET
WAREHOUSE STEREO Lombard {insufficient space to fist SOUND SERVICE
NO. CALIFORNIA MUSICRAFT all Dealers in this area) Pittsburgh
Berkeley Morton Grove — UPSTATE AUDIO JUNCTION
HONKERS SOUND CD. MUSICRAFT %VJ_QE!S_QQ____ sy
Concord £ Dt SOUNDS GREAT WORLD WIDE STERED
SOUND DISTINCTION MUSICRAFT Buffalo Reading,
o Paiine PURCHASE RADIO Shillington
WORLD ELECTRONICS MUSICRAFT fieich IX HI F
Palo Atto Peoria . g Wilow Grove
WESTERN AUDIO ELECTRONICS DIVERSIFIED Rochester SOUNDEX
Sacramento Rockford SOUNDS GREAT PUERTO RICO
NEAL'S SPEAKERS AN’ AOGEMT Syracuse Puerto Nuevo
;non:n ELECTRONICS INDIANA PERIOR SOURD LASER SOUND
rancisco Anderson
LISTENING POST ANDERSON ELECTRONICS &I%ggggu_n SOUTH CAROLINA

$0O. CALIFORNIA
Phone 714-556-6191 ask for

Evansville
TED FINK AUDIO

AUDIO SALON

Charleston
STEREO OEN

i, G Greensboro, Columbia 2
{insufficient soace 10 st McKIBBINS SOUND ng‘m zteenviﬁem
al Dealers in this area) Indianapolis AUOIO-VIDEO COMCEPTS DON JONES STERED
OLORADO SOUND DECISION Hicko% QUTH DAKOTA
U.8. STEREO STORES ’Nue'g mn ‘MC LAUGHUIN'S TV
Raleigh
56T £ T e e -
THE SO0ND mntsgumomcs ::fom" X ;1!11""““!
an a
CONNECTICUT b Lo WATTS-MORE COLLEGE Wi #
e 3 AUBIO. OHIO
PR s xANsAs Algon T
N Dveriand Park OHIO SOUND SOND IDEA
SOUNDS GREAT Overland Park e
ST, AUDIO ELECTRONICS o Beaumont
COUNTY AUDIO Salina BROCK AUDIO
DEL'S TV Cleveland Houston
DELAWARE Wichita porag K e HOME ENTERTAINMENT
Dover AUDIO PLUS Midiand
SOUND STUDIO Columbus ATAINMENT
Newark KENTUCKY PALMER ELECTRONICS Gk R e A
SOUND STUDIO Louisville Defiance UTAH
Wikmi Hi- : ZELLER'S SOUNO STORE o
SOUND STUDIO QM&IAH_ P St. George
FLOMDA uzw GENERATION L ARROW AUDID
FLOR ENE Mayield His. :
Boca Raton aReE EXTERTAINMENT Salt Lake City
CAPTAIN VIDEO : INKLEY'S
Fort Lauderdale GENERATION Mmm
CAPTAIN VIDED Mm BB VIRGIN ISLAN
Fort Waiton Beach SOUND TREK North Olmstead St. Thomas
AUDIO INTERNATIONAL MARYLAND 'T':e':ﬁ CHIERPRIINENT m‘:’:‘ﬁm‘m"
Merritt Istand Amnapoks VIRGINIA
AUDIO MARY ELECTRONICS SPACEWAYS SOUND m CENTRE Remend
Miami Baltimore
CAPTAIN VIDED STANSBURY STERED CUSTOM SOUND €O, WASHI N
LAS FABRICAS Hagerstown b g Bremerton
Oriando HUNT AUDIO SOUND Co. EVERGREEN AUDIO
AU WART ELECTRONS Labarle OKLAHOMA Oympa
ampa . LTD. Okahoma Cit LECTR!
MAURICE STERED Salisbury JOHNSON r\f & SOUNO J0 ELIGIRS
RGIA SOUND STUDHO, INC. T VIRGINIA
GEORGIA OREGON Morgantown
Atlanta MASSACHUSETTS Coos I:% THE SOUND POST
AUDIO UNUMITED Brockion PENNI 'S AUDIO Princeton
STEREO DESIGNS AUDIO VISION Eugene THE SOUND POST
Columbus N. Dartmouth BAADFORD'S HI FIDELITY .
WORLD-WIDE ELECTRONICS CREATIVE SOUND SYST:MS Kiamath Fall WISCONSIN
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o MISSISSIPPI SUNRISE ELECTRONICS AUDIO PLUS
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IDAHO Lebanon i
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The New DC4415 Third-Octave Equalizer
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Conventional sharp Q designs provide extremely narrow band
width that can result in severe phase shift

ASF A |

Soundcraftsmen Smooth-Q design prevents harshness by elimi-
nating excessive phase shift of conventional “sharp” Q.

The New DC4415 is a Stereo Graphic Equalizer designed especially
for the advanced requirements of the new digital source material
and its increased dynamic range. This increased dynamic range
makes accurate in-out signal level balancing vital and critical. The
Soundcraftsmen 0.1 dB Differential Comparator® balancing system
assures this accuracy, thus eliminating completely any limitation
on the increased dynamic range capabilities of the Compact Discs’
digital content.... The filters are divided into ¥a-Octave center fre-
quencies from 40Hz through 1kHz. From 1kHz through 16kHz, center
frequencies are at alternate ¥3-Octave intervals. All center frequen-
cies correspond with Standard ISO Center Frequencies. This
arrangement provides maximum flexibllity in the critical low and mid
frequencies while permitting reductions in both size and cost in the
less critical higher frequencies.
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DC4415 Third-Octave Equalizer

The DC4415 is unique in another important aspect. Unlike conven-
tional ¥a-Octave Equalizers, it does not utilize an uitra-sharp filter
“Q" design. The “Q" of the specially designed filter circuits is a iairly
low 2.2, combined with a 3 dB per cctave slope, to provide especially
smooth equalizing characteristics across the full frequency spectrum.
By avoiding the conventional extremely narrow bandwiath-filters, we
eliminate the harsh sonic characteristics often associated with
higher “Q" design, which create sharp dips, peaks, and excessive
phase shift. The result is a sonically smooth EQ curve with superb
musical characteristics. . .. Soundcraftsmen manufactures a full line
of Hi Fi and Protessional 10-Octave Equalizers. Prices start at only
$189.00, Including a specially-narrated EQ-Analyzer 12" Test Record,
instant reset Computone Charts, and connecting cables.

(nAnc_m
Gsa

DIGITAL QUARTZ AM-FM-FM STEREO TUNER...
AM-FM-FM Stereo Tuner with 7 AM, 7 FM Station Presets, Automatic or Manual
Scanning, Active High Blend Circuitry... $299.

WORLD’S MOST VERSATILE PREAMPLIFIERS...

Featuring —97dB Phone S/N, Adjustable Phono Capacitance ard impedance, Mov-
ing Coil Inputs, Phono Input Level Controls, Exclusive AuioBridge® ciicuit for
Mono Operation of Stereo Amplifiers @ TRIPLE POWER QUTPUT, Push-Button
Patch Bay with Two Extemal Processor Loops, Digital and Video/Audio Inputs,
10-octave EQ, Precision Passive Coil EQ Circuitry and Dif‘erential/Comparator®
for Highest Gain, Lowest Distortion and No “Clipping” of ¥Wide Dynamic-Range
Material. 12” LP Analyzer Test Record and Charts with EQPs...from $399.

REAL-TIME SCAN-ALYZER/EQUALIZERS AND
EQUALIZERS, ACCURACY TO 0.1dB...

REVOLUTIONARY Differential/Comparator® circuitry makes possible Accuracy to
0.1dB! Automatic or Manual Octave Scanning for Fast, Accurate Analyzing and
Equalizing. Precision Passive Coil Filters for Highest Gain, Lowest Distortion, Scan-
Alyzer Models. With and Without Built-in Equalizers. No Calibrated Microphone
necessary. 12" LP Analyzer Test Record and Charts with EQ's...from $189.

REVOLUTIONARY CLASS “H” AND
MOSFET AMPLIFIERS, 125 TO 555 WATTS PIC...

The most advanced Stereo and Professional Amplifier Models, featuring Class H
Dual Signal-Tracking Power Supply, Auto-Buffer® for Continugus 2-Ohm Operation,
No Current-Limiting, Power MOSFET circuitry for Highest Reliability. Calibrated
LED meters, A, B, and AB Speaker Switching...from $446.

FREE!
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16-PAGE FULL-COLOR BRCCHURE, $13.95 EQ-EVALUATION KIT, includes 1-12” LP Frequency Spectrum Analysis Test Record,
2-sets of Computone Charts, 1-Connector Cable for comparison test, 1-instruction folder for use with your present stereo system

JUST WRITE T0 US OR CIRCLE READER SERVICE CARD # 30 for FREE SPECIAL OFFER DETAILS.

2200 So. Riichey. Santa Ana. California 92705, U.SA /Teleptone (714) ST6-613UU.S. Telex/TWX 9105952524 - International Telex 910-595 2524/Answer back Code SNDCRFISMN SNA
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BEHIND THE SCENES

BERT WHYTE

A/B CD

ccording to the October issue’s
AAnnual Equipment Directory.

there are now some 50+ con-
sumer models of CD players on the
market, with prices ranging from $399
to $1.600. Most people considering the
purchase of a CD player usually audi-
tion a number of units, listening to them
under extremely variable conditions of
room acoustics and associated play-
back equipment. Many people also
seek guidance by reading magazine
reviews, and most are aware of price
differentials between CD players due
to the inclusion of “bells and whistles™
features and conveniences in various
models. The more knowledgeable also
know that CD players employ either the
16-bit/44.1-kHz sampling rate system
espoused by Sony or the 176.4-kHz
oversampling and noise-shaping sys-
tem favored by Philips.

The burning questions from potential
CD buyers are, "Do some CD players
sound better than others?" or “Do
higher priced CD players sound bet-
ter?” or “"Which CD player sounds
best?" Much contusion attends these
questions, because while some gold-
en-eared audiophiles state that sonic
differences between CD players are
easily perceived, there are writers and
reviewers who contend that most CD
players sound alike. They state that it
any audible differences between play-
ers exist, they are so slight as to be
inconsequential. Although this is cer-
tainly not a very satisfactory answer,
there is a germ of truth in such allega-
tions. In a casual listening test of the
kind usually performed in a typical
sound room of an audio dealer, CD
players do tend to sound alike.

It occurred to me that a more satis-
factory resolution to an appreciation of
the sonic differences between players
could be realized through the inherent
characteristics of the CD medium it-
self. Consider that a CD is an absolute-
ly uniform, invariable and infinitely re-
peatable sound source that will never
wear out! One does not have to elabo-
rate on the multiple variables involved
in the playback of a vinyl record—but
to make the point, these are the mat-
ters of pressing flaws, surface noises,
and improper arm and cartridge ge-
ometry resulting in poor groove/stylus
interface and resonance problems.
Then there are rumble overlays, incre-

mental wear that ultimately destroys
high frequencies and increases distor-
tion. One could go on and on, and
when considering all these things, the
fact that we can get good sound (for a
while) from vinyl records seems well-
nigh miraculous.

Because a CD has the qualities |
have just enumerated, it is, in fact, the
best sound source for A/B testing, an
invaluable tool for the evaluation of
preamplifiers. amplifiers, loudspeak-
ers—and, of course, Compact Disc
players. The ability to quickly and ac-
curately repeat a desired passage of
music for the testing of a particular
component parameter is the exclusive
province of the CD player. The time
saving is tremendous, and, of course,
there are no concerns about vinyl
groove fatigue and wear.

Evaluating CD players for sonic d f-
ferences is simplicity itself. Required
are two identical CDs (the choice of
music 1s a matter of taste. but as a
general rule, classical music affords
greater dynamic range and a more
useful instrumental complement) and a
preamplifier with at least two high-level
inputs. CD player X 1s fed into one
input, CD player Y into another. It is
necessary to have both CD units begin
playing the first selection on the disc.
Because different players have ditfer-

ent start-up times after their play but-
tons are pushed, a stopwatch is essen-
tial. If the start time on unit X is 5 S and
7 S on unit Y, Y will then have to be
started 2 S earlier. Synchronizing two
players is usually easy to achieve by
using the fast forward or reverse con-
trols. Once in step, it is easy to simply
switch between the inputs on the pre-
amplifier for A/B comparisons; this
should not be too much of a hassle for
a good audio dealer. If the customer
can't hear any differences between
players, the purchasing decision can
devolve into a matter of bells and whis-
tles and/or styling or price.

You may recall that in the September
issue, | reported on the new Meridian
CD player. The Meridian people in Eng-
land made an OEM deal with Philips
for their pioneering CD-100 player and
then specially modified this unit, at-
tempting to achieve higher perfor-
mance. It had been postulated by a
number of engineers that, quite apart
from the problems inherent in digital
anti-aliasing filters, almost any CD
player could be improved with upgrad-
ed analog circuitry. Bob Stuart of Me-
ridian holds similar views, plus a few
other ideas about how to improve CD
playback. More credit to him for taking
the plunge and actually producing
such a player.
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S-X1130 Audio/Video/Stereo Receiver

Introducing

one brilliant idea
on lop of another:

Unmatched FM Stereo/AM Stereo reception and video control makes them fantastic. X-Balanced circuitry
makes them phenomenal. Sansui’s 130 watt S-X1130 and 100 watt S-X1100 Quartz PLL Audio/Video receivers
are so far advanced, they even have a special decoder that lets you receive broadcasts of all AM stereo systems.
What'’s more, their unique X-Balanced circuitry cancels out external distortion and decisively eliminates IHM,
for the purest a]]-aroung listening pleasure.

But the advantages don’t stop there. Both receivers are complete Audio/Video control centers that are
radically different—and significantly more versatile—than any others on the market. The S-X1130 delivers all
the highly advanced audio and video performance of the S-X1100, with the added bonus of sharpness and fader
controls for enhanced video art functions. And both units offer additional audio dexterity with ‘“multidimension”
for expanded stereo or simulated stereo, plus sound mixing capabilities.

For more brilliant, innovative ideas, check aut our full line of superior receivers.
You’ll know why we’re first, the second you hear us.

There’s more worth hearing and seeing from Sansui. Write: Cansumer Service
Dept., Sansui Electronics Corp., Lyndhurst, NJ 07071; Carson, CA 90746; Sansui
Electrie Co., Ltd., Tokyo, Japan.

Sansui
@mg/lfme e in Sound.
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The Meridian CD player
offered a markedly superior
retrieval and presentation
of ambience than the
Philips player I used for
my A/B comparison.

| recently conducted A/B tests of the
Meridian MCD and Philips CD-100
players and also performed very com-
prehensive, straightforward listening
tests using a broad spectrum of music
I can state right now that the initial
impressions | had of the Meridian CD
player at the Summer Consumer Elec-
tronics Show have now been com-
pletely confirmed. In fact, its perfor-
mance parameters are beyond my ex-
pectations. As you read my comments
keep in mind that while the Meridian
CD player was most extensively modi-
fied, it was being compared to the Phil-
ips player which has, at least, the
same basic characteristics

| fed the Meridian CD player into the
auxiliary input, and the Philips player
into the tape input, of the excellent
Spectral DMC-10 Gamma preamplifier
Synchronization of the two units was
easy, since their access time was the
same: Simply pressing the play but-
tons simultaneously locked the two
players into perfect sync

By circumstance, | happened to
have four CD recordings in duplicate. |
first loaded the players with a Telarc

l disc (CD-80080). This is a collection of
such pieces as the Pachelbel "Kanon

| Vaughan Williams's
and Tchaikovsky's
Strings
performed by Leonard Slatkin and the
Saint Louis Symphony Orchestra

The single most significant differ-
ence between these CD players is the
markedly superior retrieval and pre-
sentation of ambience with the Merid-

Greensleeves
Serenade for

[1an MCD. There is a spacious, open

nature to the sound, with more air
around the instruments. The Meridian
has a cleaner, more well-defined
sound, and Instruments are more artic-
ulate. The music on the Telarc CD was
scored for strings, and the sound of
the violas and cellos in the upper bass
lower midrange region was more delin-
eated and had better projection on the

Meridian unit. This player also afforded | more air around instruments, particu-
| a smoother sound to the higher strings. | larly the woodwinds, and brass sounds

all beautifully recorded and | Philips and the Meridian once again

The differences | perceived between

these two units were clearly audible; it
was not necessary to strain my ears.
As a change of pace, | loaded both
players with the very fine, new Shef-
field CD of Dave Grusin's Discovered
Again (CD-5). Switching between the

verified the superior playback of the
Meridian unit. The pop music in this
highly detailed recording (typical of
Sheffield) was reproduced with stun-
ning clarity. Transients on the piano |
and percussion were utterly clean

| went back to classical music, using
Mahler's Symphony No. 1 (CBS MK
37273) with Zubin Mehta conducting
the New York Philharmonic. The repeti- |
tive nature of the scoring in the first |
movement made comparison infinitely
easier The differences between the
players were striking, there being
much more ambience presented by
the Meridian. Here again, there was
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O ALPHASONIK:+

A-2125 Auto Stereo Amplifier

B The A-2126 high power Class A auto stereo
power amplifier provides a new level of clarity in
auto sound, as pioneered in our highly acclaimed
A-265 amplifier.

H Delivers 125 watts per channel (into 2 or 4
ohms, both channels driven, 20Hz to 20kHz, with
no more than 0.01%THD) bridgeable for an
incredible 250 watts.

CLASS

A

CIRCUIT

8 Full Complimentary Symmetry cir-
cuitry achieves a low negative feedback
(30 dB) and high slew rate (30V/micro-
seconds) for low TIM.

8 Pulse Width Modulation
regulated power supply and
exclusive Perma-Tect™
protection.

H Ideally suited for

use with Alphasonik
P-1 pre-amp/4-band
equalizer.

Alphasonik, Inc.
701 Heinz Avenue
Berkeley, CA 94710

on your
counter...

and welcome a
great new
sales partner!

We've got a plan to help

build your sales...and ours.

You're invited to join AUDIO's Retailer
Sales Plan. Simply offer everyone’s
favorite audiophile magazine in our

* build traffic as your customers
come back for issue after
issue of AUDIO.

» generate more interest in the

handy display rack and you: accessories and equipment
+ chalk up 100% profit on every you carry.
issue sold. * make more sales now!

For details, write to us on your letterhead.
Contact: Margaret Cole
AUDIO
1515 Broadway, New York, NY 10036
212-719-6568

Yes, Virginia, there are
differences between
Compact Disc players, and
A/B testing with duplicate
CDs can help you

hear them.

were cleaner. Alas, the strident high
strings that plague so many CDs, in-
cluding this Mahler recording, were
only marginally smoother and less
| edgy. I'm afraid the excesses of close-
up multi-miking, with microphones that
have a tizzy top end, are beyond sonic
redemption—even with a superior CD
player like the Meridian. Having said
this, it must be noted that, nonetheless,
the increased ambience and spatial
presentation make the music more lis-
tenable on the MCD |

For my last comparison | used Tel-
arc's blockbuster Star Tracks record- ‘
ing (CD-80094). This combines some
opening and closing special sound ef-
fects with passages from the Star Wars
trilogy, Close Encounters of the Third
Kind, and E.T. This CD offers a glori-
ous feast of brass fanfares, soaring
strings, and percussion of awesome
impact. Intelligent miking, using three
spaced Schoeps omni mikes, brings a
recording of outstanding quality
good by all standards with the Philips
player, but absolutely stunning with the
Meridian. All that | had come to expect
from the MCD—the more realistic pre-
sentation of ambience, more air, better
definition, and cleaner sound—was |
very apparent

The Meridian MCD has the attractive
styling of the original Philips CD-100
but is finished in a soft, nappy charcoal
gray. All control lettering has been en-
larged. As in Levinson equipment and
some other components, the circuitry
is designed to be constantly energized
from the a.c. line, and fluorescent track
indicators glow dimly as a reminder of
this. When the power button of the Me-
ridian player is pushed, it turns on the
motor, which is verified by the track
indicators becoming brighter

The emphasis in the Meridian CD
player is on quality, not frills. Best of all
because of the strength of the U.S
dollar in England, the selling price may
decrease from its $850 list price

To return to the original question
Yes, Virginia, there are sonic differ
ences between CD players, and the
duplicate CD, A/B testing technique
can help in hearing these qualities. To
be sure, some of the differences will be
quite subtle, and you may have to fight
the ambient noise of the sound room
But it certainly beats choosing a CD
player just for its looks! A

14 AUDIO/DECEMBER 1984



WHO WOULD

HAVE. THOUGHT
ITCOULD TRIGGER
AREVOLUTION
IN SOUND.

Rememb=r when laser technology was
iestuff that made for good science fiction?
. Well, it isn't fiction anymore.
Be cause Zioneer has harnessed the same
ed 10 blow space creatures away,

).A compact disc player that

) MONETER CoMmGT Cmc: RAven ®-070

LU

reproduces music <o realistically you'll think
you were at the original recording session.

S.nce a sophisticated optical laser never
makes contact with the disc, all surface noise
from dust and scratches is eliminated.

And because the music is processed
digita ly distortion is essentially nonexistent,
resulting in the drama of a live performance.

In addition, the P-D70 contains all the

ultra-convenience features of a player so sopns—

ticated and futuristic.

But of course, it's what you should expects

from a compact disc player from Pioneer s
After all, we ceveloped laser opti¢
digital electronic technology for our reve
ary LeserDisc™ brand video disc play
And that was back when me
were Of the opinion that lasers
fiction than science.

) PIONEER

Because the music matters.

© 1984 Pionexr Electronics (L=A) Inc. For your nearest dealer call toll-tree (800) 447-470C
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EDWARD TATNALL CANBY

A BIRD’S EAR VIEW

f beauty is in the eye of the behold-
I er, as one old geezer of an aesthe-

tician said, then how about the ear?
To be sure, he was right in a way:
Beauty is, in effect, what you think is
beautiful. Or what somebody tells you
is beautiful. But, how about the ear of
the listener? That seems rather impor-
tant to us in audio

Prejudice in favor of the eyes, that's
what we find. It's an eye world, and
here we are plugging away with the
ears alone, and nothing at all to look at.
Except, of course, all that pretty equip-
ment. I'm tempted to say we're up to
our ears in it.

Another pundit chose a different
sense. Not the ears, of course. He an-
nounced that one man's meat is anoth-
er man's poison. Right! Good man. My
prime rib is your emetic. But still—no
ears. He's talking about taste buds.

It has been an eye world for a long
time. Sound has always been with us,
as have the sonic arts of various kinds,
but the eyes have had the play as the
most important sense—from sheer
sales figures to learned definitions of
art. Just take a gander at any college
course in aesthetics. It's all eye stuff.
Beauty for the ear? See cross-refer-
ence: Music. Different department. The
musicians are left to take care of their
own beauty.

Now, | have been worried about this
for a long time, because | am, first of
all, an ear man, even with perfectly
good 20-20 vision in stereo. | hear and
see, but it's the sound that | notice first.
In surprisingly small ways. Since we
are all into audio of some sort, you will
sympathize with me. Most people are
eye people, just as most people are
right-handed. (I'm left-handed.) We all
have the two senses, except, of
course, the deaf and blnd; we all
share an admirable coordination be-
tween them, as we do between our two
hands; nevertheless, there are eye
people and ear people and it's not only
the musicians who are ear-orientated.

Take little things. Bird songs, for in-
stance. I've known many an ardent bird-
ologist (as | call them), and there is no
more persistent enthusiast than a bird
chaser. If a bird is a bird is a bird, to
you, the birdologist will drive you nuts.
Shades of Roger Tory P!

Well, a bird is color, sometimes, and
| like color. So, | like cardinals and
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‘Illuslration: Yvonne Buchanan

goldfinches and bluebirds. But all
those nasty little warblers that migrate
in the spring! Bird people go nuts with
their field glasses trying to identify the
brand name, feather by feather. This is
a typical eye world. | find most birds
very dull to look at, especially robins,
catbirds and mockingbirds. Gray, mud
color or speckled, that sums it up.
Even a crow or raven is just a jet-black
silhouette.

But the sounds! Such incredible va-
riety, out of such tiny equipment! | can
never tire of bird sounds. | even get to
know individual birds—by song, not
sight. Mostly | never see them at all,
nor wish to. | have long conversations
with cardinals, who will come right up
to you if you challenge them in their
own parlance. Also with catbirds,
charming conversationalists, or so it
seems as you listen. And a mocking-
bird, that gray thing with the long tail, is
an absolute sonic miracle in a minia-
ture package. | have never even seen
that serene, distant songster who sings
chords, transposing the pitch up and
down and supersonic, the hermt
thrush. | guarantee you, he's nothing to
look at, even through field glasses

Just try your birdologist friends on a
bird song—and watch them reach for
their glasses. And Roger Tory P.

Let's move on to bigger and more
important things—people. To be sure, |
am always happiest when | can recon-
cile my two primary senses, sight and
hearing. Just as when my left hand
works smoothly with my right. People
are to see and also to hear. In the flesh
these are inseparable. But when peo-
ple depart, or grow up, we have to
remember them as they were. How?

Eye stuff again. Billions and billions
of pictures—what else? There were
portraits, painted and drawn, long be-
fore daguerreotypes, and now we have
instant. Again, we are sight-orientated
It is by their pictures that we remember
our kids as kids, and recall our par-
ents, some long since gone. But can
you hear their voices?

As for me, though my eyes go along,
my ear again comes first and often to
the astonishment of others. | can actu-
ally hear my favorite uncle, an early
childhood role model as they now
would say, to the very timbre and pitch
of his voice. He died suddenly, of a
heart attack, in 1934. | think | hear him
more accurately than | can see him in
my mind. My father and mother, lfong
since dead, are entirely familiar to me
when | imagine their voices, or listen to
a few odd recordings | still have
around. | can make either of them talk
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in my head, precisely as if it were the
live sound. Photos—of course! | take
them for granted, as do most people.

You can understand, then, why |
waxed so enthusiastic a year ago (Au-
dio, January 1984) concerning my very
recent editing of a wedding recording,
made on an uneditable 78-rpm disc in
1940. Everybody has wedding pic-
tures, but how many of us have sound
pictures of our wedding guests? Espe-
cially from a half-century ago. Those
recorded voices are so startlingly fa-
miliar to me now that | can hardly be-
lieve it has been so long.

Have you noticed that though peo-
ple's figures and faces (and hairdos
and clothes) change radically over the
years until they are often unrecogniz-
able, their voices remain remarkably
constant, from late teenage right
through the years of maturity? This
confirms my own rare feeling that the
sound of people is far more character-
istic of them than the sight. The sound
describes them best, not the photo-
graphs, not the painted portraits nor
the (silent) home movies.

And so we in audio and hi-fi live in an
eye world. People are eye-trained, not
ear-trained. Sounds in the large tend to
be background—unfortunate for musi-
cians and for music listeners who hear
their music in the foreground, like me.
Music itself is changing. More and
more, the sound goes along with the
sight, with something to look at. Con-
certs of Barogque dance music—with
dancers. Michael Jackson, the sound
and the sight. The two go together
wherever you look—and listen. In all
formats, right and left, but particularly
in those which are reproduced. That is
the key.

It's not hard to see [sic] the why and
the wherefore of this, as Gilbert and
Sullivan would have put it. The key is
indeed reproduction in our current,
nonsexual sense.

In the purely live state, sound and
sight went together inseparably as na-
ture intended and as man very well
understood. It has always been ex-
tremely difficult to separate them, and
it still is in the live original. Our ears
and eyes, too, have worked together
for so many millennia that we are full of
subtle, built-in connections and inter-
actions in our system of perception.

wanted music in the round
they chose BE.S. speakers.

Conventional speakers that use cones, harns, and
boxy enclosures have distortion built in.

When the Hollywood Bowl! wanted the world’s most
advanced sound system, the choice
was B.E.S. speakers, with their light-
weight computer-designed planar
diaphragms.They respond instantly to
every shading and mood in the music,
and deliver a three-dimensional
stereo image wherever you sit.

That's music in the round, the
special talent of B.E.S. speakers.
Performing now at the Hollywood
Bowl—and available now for your
living room.

% BES.
Music in the round.

€ 1984 by B E.S . 345 Fischer Street, Costa Mesa. Ca 92626 « (714) 549 3833
Enter No. 10 or Reader Service Card
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These belonged to the most ancient of

hift to high performance
car audio with the KICKER Il ™

Tre KICKER Il™ . .. massive

sound, full o* definition ard clarity,

in a self-conteined stereo soeaker

system designed to fit in the rzar of

your fastback or hatchback.

* 100 watts/channel maximum amplifier power

+ Beautifully-detailed cabinet instalis with 5
just two screws.,

Available nationwide at better car audio

specialists. Suggested list price $250.00

stilhwater

designs.. | Stillwater Designs 1212 South Main  Stillwater, OK 74074  (405) 624-0451
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SONEX looks
as good as it
sounds.

SONEX traps sound four times
better than rich, thick carpeting, so
just a few squares can tune your
room like recording engineers tune
their studios. It’s easy to hang,
and it looks good. Write for our
color brochure, or try a box
today. Four 24" squares per box.

Send $39.95 plus $3 shipping/
handling to: 3800 Washington g/
Ave. No., Minneapolis,
MN 55412.

illbruck

We are sight-orientated. It
is by their pictures that we
remember our kids as kids,
and recall our parents,
some long since gone.

civilizations and to pre-civilized tribes
exactly as they do to us today within
our living, internal circuitry. It probably
served first for human survival, but by
a very close second it served for every
sort of human entertainment.

But civilization is basically, as they
say, a matter of record. We'd call it
recording. Accurate duplication—re-
production—of all sorts of things,
shapes, documents, artifacts, a sort of
visible fi. It was slow in coming, and
there was no sound hi-fi at all. Visible

Try Audio’s Classifieds
The marketplace for Hi-Fi gear!
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Bryston announces. ..

a substantial advancement to the technology of
audio power amplification.

Bryston has been researching the science and the art of amplification
for over ten years. Recently, a breakthrough of sorts at Bryston in the
application of complementary Bipolar power-delivery systems has almost
perfectly optimised the output transfer-function, resulting in an amplifier
more linear, less sensitive to loading, with smaller amounts of upper-
order harmonic content than previously possible without class-Abiasing,
or other special compensation techniques.

We feel that another veil has been lifted from the amplifier's contribution
to the overall audio picture. We believe you will think so too. Write to
Bryston at the appropriate address (below) for a technical paper on
Bryston's newest advancement on the state of the art, and a list of dealers
whereyoucanlisten tothe optimal amplifier (and, of course, our matching
preamplifier).
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hi-fi began when molds turned out
identical castings, ring seals made
multiple impressions, when movable
type brought printing, while etching
and lithography reproduced eye stuff
with genuine, repeatable accuracy.

Is it any wonder, then, that products
designed for the eyes to perceive still
have a magisterial eminence in our
world, including the sanction of law?
Our brief instant of sonic reproduced
glory is still much too short to have
overtaken what has long endured. The
eyes still have it.

The rest is simple. We are increas-
ingly, as | say, in the age of reproduc-
tion, to the point where many of us
aren't really sure what the word "live”
means, as in “live on tape.” And thus
nature is reversed.

Where in the natural, live state,
sound and sight are inseparable, re-
produced sound and sight are the op-
posite. The technologies are much
easier if kept apart. Suddenly, it was
extremely difficult to put these ele-
ments together—in the new repro-
duced form. So we developed them
separately. Eye stuff. Ear stuff. And we
found we could do wonders, first with
visuals, then, later, with the sonic. Typi-
cally, we invented whole new kinds of
softgear, as | like to call it, appropriate
to each medium. Did we! The silent
film. Radio. Records. These things
made a new kind of sense, single-
sense, and plenty of money too.

But all that is now about over. We are
into the Great Merger, sound and sight
reproduced together in all formats. It
is, as you can see, no more than a
return to mother nature, the natural
state of things, after a brief interlude.
To me, this makes the whole business
that much more exciting. We have a lot
to look forward to, even including those
dollars, if we do it right. A
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A HIGHER MOL, AND GREATER DYNAMIC RANGE.
BUT NOT IN THOSE WORDS.

Wicked lows. Manic highs. Nasty passages. AC bias noise is reduced by 1dB. And maximum output levels are

It all translates the same. increased by 1.5dB on XLI-S and 2dB on XLII-S.

Music sounds better when it5 recorded As a result, XL-S delivers a signifi- S
on Maxell XL-S cassettes. cantly expanded dynamic range. A mBXE“ XLI<

Thats because we've improved our crys-  noticeably improved signal to noise ratio. ——u 1
tallization process. So we can now produce  And a fuller impact of dynamic transients. ﬂ [+ )
magnetic particles that are both smaller So if you want to hear your music the

i

1.1
in size and more uniform in shape. Which ~ way it was meant to be heard, put it on T

allows us to pack more of these particles Maxell XL-S. .
on the tapes surface, in turn, making it Because recording tapes just don't

possible to record more information within  get any better. IT’S WORPH IT

a given area of tape. Or any badder.
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DIGITAL DOMAIN

KEN POHLMANN

SYSTEMATIC THINKING

or the last several months we
Fhave examined the various theo-
retical underpinnings of digital
audio. Topics such as sampling and
quantization and the way their limita-
tions dictate digital design are critically
important, but man does not live by
conceptualization alone; he also needs
hardware. This month | would like to
jump into that particular domain with a
look at a complete digitization system,
focusing on a PCM hardware design.
A classic stereo PCM digitization
scheme is shown in Fig. 1. The record-
ing section consists of input amplifiers,
a dither generator, input low-pass fil-
ters, sample-and-hold circuits, analog-
to-digital converters, a multiplexer,
digital processing and modulation cir-
cuits, and, of course, a storage medi-
um such as digital tape. On the output
side are demodulation and processing
circuits, a demultiplexer, digital-to-ana-
log converters, aperture circuits, out-
put low-pass filters, and output amplifi-
ers. This hardware collection is thus
the reafization of our previous concep-
tual mathematical theorems. As we
have discussed, the whole point here
is that of digital storage and the tre-
mendous advantages it presents.
Thus, an audio digitization system is
really nothing more than a kind of
transducer which processes the audio
for digital storage, then processes it
again for reproduction. While that
sounds simple, the hardware must be
carefully engineered, for success in
accomplishing its task (and the result-
ing quality of the reproduced audio)
depends entirely on the quality of the
system’'s design. Whoever said that all
digital audio products sound alike nev-

S

)

j‘f

7

er designed one or tried to manufac-
ture it competitively. . . .

Aside from the requirement of abso-
lute quality, so as to not compromise
the fidelity of the ensuing digital sys-
tem, there is nothing interesting about
the input amplifier. The dither genera-
tor, as discussed last month, is a con-
trolled noise circuit typically outputting
white noise. Our first engineering chal-
lenge occurs with the input filter. The
analog signal is low-pass filtered by
this very sharp cutoff filter to band-limit
the signal and its entire harmonic con-
tent to frequencies below half the sam-
pling frequency. On a professional re-

DIGITAL RECORDING CHAIN
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corder with a sampling rate of 48 kHz,
the filter's cutoff will be set around 22
kHz to aliow for maximum attenuation
at the half-sampling point. A number of
analog filter designs may be employed
for this purpose, such as types corre-
sponding to Bessel, Butterworth, or
Chebychev polynomials. All of these
designs offer a flat pass-band, sharp
cutoff, and a low stop band. Thus, our
band-limited signal passes to the sam-
ple-and-hold circuit.

The input sampler samples discrete
values of the input signal at a fixed
periodic rate, and it holds each analog
value while the analog-to-digital con-
version takes place. This is required
because a varying input to the A/D
converter could result in error. A sam-
ple-and-hold circuit is essentially a ca-
pacitor and a switch. The circuit tracks
the signal until the sample commands
cause the switch to isolate the capaci-
tor from the signal; the capacitor holds
that analog voltage during conversion
The timing of the sample command
must be carefully regulated to prevent
jitter, the phenomenon of incorrectly
varying sample times. Furthermore, the
capacitor must be carefully chosen
and isolated to prevent any loss of volt-
age, known as droop.

Our signal now appears as a stair-
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And then there’s “The name’s familiar,
but I just can’t place the face.” Most peo-
ple aren’t aware that Magnavox makes
anything as technologically advanced as
the Total Audio Component System. Yet
it’s one of the most sophisticated, complete
music systems ever assembled. It’s even
equipped with total remote control.

Here’s how these exquisitely compatible
compon=nts stack up: Compact Disc.
From a recording sealed in an almost inde-
structible 5” disc, a laser beam transmits
the purest, most accurate sound ever. With
no background or surface noise, music
takes on the emotional intensity of a live
performance. Turntable. Microcomputer
controlled, fully automatic
with linear tracking. Tuner.
Digital synthesized with
8AM and 8FM random pre-
sets. Cassette Tape Deck.
Full record, playback fea-
tures, including auto re-
verse. Amplifier. Delivers
100 watts per channel at
.05% THD, 20Hz-20kHz at 8
ohms. Speakers. Two 12"
woofers, two 5” mid range,

two 3” tweeters.
Well, now that you
know us better, maybe
next time you run into a Magnavox, in-
stead of saying “who?” you'll say “hello.”

MAGNAVOX

© NAP Consumer Electronics Corp. Amel'icats &st kcpt mo

A North American Philipe Company
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1O CREATEA BETTER
DISC PLAYER, WE TURNED
10A HIGHER INTELLIGENCE.

Introducing
the CD-2
compact disc
_ player. And
Yamaha's proprietary LS technology provides :
audibly superior playback and added the brains
programming power. that set it

above all other compact disc players.

We're referring, of course, to our proprietary
LSIs (Large Scale Integrated circuits). And
the approach they use to process digital
signals.

Most CD players convert the digitized

signals at a standard sampling rate of 44.1kHz.

So they are forced to use a very sharp 50db,
octave analog filter to cut off the unwanted
frequencies above 20kHz generated by the
44.1kHz carrier signal

This process creates phase anomalies
which degrade the harmonic structure of
your music. You hear this as a loss of
dimensionality.

So we came up with
an intelligent solution
Our YM-2201 LSL It
doubles the sampling "\
rate to 88.2kHz and uses
an on-chip digital filter

This over-sampling elimi-

*Suggested US.A. retail prices

h ; Cordless infra-red rmote
nates phase distortion and  wneolis standard equipment.

maintains the harmonic integrity of your
source. With no loss of dimensionality. You
can actually hear a more natural, spacious
sound from your discs.

A related benefit of our proprietary LSI
technology is user convenience. You can
choose from three different playback modes.
Program the random-access memory system
in moments. And search for selections
(or individual passages "
within a selection)at %
the touch of a button.

You also get wire-
less infra-red remote
control. Our 3-beam
laser with LSI-based
servo-control for
extraordinary tracking
accuracy. And a sleek, component-sized
package.

What's more, if you don't require the CD-2’s
random access programming, or a remote,
you can enjoy all this sound-improving
technology in the CD-X1. At an even lower
price. (CD-2, $599*; CD-X1, $499*)

So visit your Yamaha dealer today. And hear
for yourself why our CD-2 is the most intelli-
gent way there is to listen to compact discs.

To match your decor and other
components, the CD-2 is available
in silver and black (both standard
component size)

© YAMAHA

Yamaha Electronics Corparation, USA, PO. Box 6660, Buena Park, CA 90622




The success of digital
hardware depends entirely
on the quality of the
system’s design.

case, a hybrid analog signal ready for
conversion. The analog-to-digital con-
verter is the most cntical and costly
component in a digitization system.
Consider: This circuit must transform
the analog signal into as many as
65,536 steps, and it must accomplish
that task in 10 or 20 uS. Fortunately,
several circuits are available for this
operation. A successive-approxima-

ease of editing and historical familiar-
ity; however, rotary-head video record-
ers are more efficient. But no matter
what happens in the studio, the data is
eventually transferred to the Compact
Disc for consumer playback. Both the
CD player and the profess.onal's re-
corder follow the reproduction side of
our digitization chain.

The reproduction circuits take care
of many housekeeping functions, such
as demultiplexing. In this process, the
data stream is recovered from the
modulation scheme and Is again put
into parallel form. Our foresight in plac-
ing error-detection and correction
safeguards in the digital signal prior to
storage pays off here. Any errors intro-

tion converter contains a digital-to-an-
alog converter; it tries a digital word,
converts it and compares the analog
result to the original input, then cor-
rects its approximation until the proper
digital word has been determined and
output. Integrated A/D converters offer
another design approach, a tming cir-
cuit. A capacitor stores the input ana-
log voltage, and then the timer counts
as the voltage 1s discharged. The num-
ber of counts In that timing becomes
the output digital value. Whichever
method i1s used. we have accom-
plished our initial goal of digitizing the
analog signal.

Now that we are In the digital do-
main. software becomes king and the
fun begins. The output of the A/D con-
verter 1S raw binary data ready to be
processed as the designers see fil.
However, a number of operations must
occur. First, the A/D output 1s parallel
data and our storage devices permit
only senal data. Thus. the data 1s multi-
plexed: that 1s. parallel data is convert-
ed to senal. Secondly. a data code
must be structured to identify the ongi-
nal data words in the resulting bit
stream. Perhaps the most intriguing
operation takes place at this point. In
analog recording. an error 1s an error.
and that's that. In digital we may pro-
vide for error detection and correction.
The data stream. therefore, 1s provided
with panty bits and redundancy
checks, extra data created from the
onginal data to help detect errors. In
addition. data is redundantly wntten for
error correction. Finally, the data 1Is
modulated and formatted prior to re-
cording on tape. This latter step I1s hot-
ly debated among manufacturers. as
formats and standards are always
wont to be.

The storage medium itself can be
fixed- or rotating-head tape recorders
commonly found in the professional
studio. Many recording engineers pre-
fer fixed head designs because of
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Fluid
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Hold up

TechriClean .

: u..carg

Sodution

a mirror

to your record cleaner!

It's hard to see what's happen-
ing in the record groove when
you use a record cleaning fluid.
You can't tell what's left behind
by the fluid, though it's a vital
factor in the protection of your
records.

So we placed a drop of the
leading fluid on a mirror, and
a drop of AT613 TechniClean
Solution beside it. And let both
drops dry. You can see for your-
self what happened.

Clearly visible residue on
their side, almost nothing to see
on ours. The Audio-Technica
TechniClean Solution makes
short work of fingerprints

and oily, waxy debris and dirt.
Leaving less than half the dry
weight residue of the leading
fluid. That's clean!
Our TechniClean Solution
works with any good record
s Cleaning pad.
But it works
best as part of
the complete
TechniClean
System. Un-
Model ATZ2 025" like the lead-
ing brand, our system reduces
static as it cleans. Put the full
power of the TechniClean Sys-
tem to work caring for your
records today.

audio-technica. 1221 commerce dr. Stow, OH 44224
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Beware of claims implying
that oversampling doubles
the sampling rate and the
audio high-frequency limit;
nothing of the kind occurs.

TP I ey R S O s TR T N e e e e R |

duced by the tape or disc are detected
and corrected or concealed. This In-
cludes mechanical errors such as
transport wow and flutter; our data is
output at a constant speed referenced
by a crystal clock.

The digital-to-analog converter's
task is the reverse of the analog-to-
digital converter's, but simpler. It is in-

herently easier to accomplish a digi-
tal-to-analog conversion because of
the nature of the circuit's design.
Many D/A converter types are used,
but the most common type is the
weighted-resistance D/A. Each of the
input bits (usually 16) is converted to
a current according to its weighting: for
example, the most significant bit would

The musical detail of a
fine moving coil cartridge.. ...

The ability to track
the most demanding records. ..

You can have both...

%CUPLase

AC-3

moving coil cartridges.

Accuphase AC-3

The AC-3 features a tubular boron cantilever that is reinforced with
a beryllium rod. This unique cantilever provides nearly the stiffness
of sapphire but with significantly lower mass. Combined with the
newly developed microtrack stylus, the moving elements of the
AC-3 bring new levels of tracking ability to the performance of

Net weight

Frequency response
Output voltage at 1 kHz, 5¢cM/sec
Recommend tracking force

20Hzt020kHz = 1dB
02mv

1.7 grams

7 5grams

Exclusive US. Distributor:

MADRIGA

P——

P.O. Box 781, Middletown, CT 06457

yield a larger current than the second
most significant bit, and so on, with
each bit value changing twofold. The
currents are added and converted to a
voltage which corresponds to the origi-
nal voltage prior to the A/D conversion.
For economy’'s sake, sometimes one
D/A converter is shared between
channels.

An aperture circuit essentially con-
sists of a switch which is timed to wait
for the D/A conversion. When the D/A
output voltage 1s stable, the switch
passes the voltage. This removes un-
stable values and improves the fre-
guency characteristics of the pulse
amplitude signal (PAM) present at this
point. It 1s gated as a function of the
oniginal sampling frequency; the aper-
ture circuit acts as an output sample-
and-hold circuit to accomplish this.

The output low-pass filter 1s substan-
tially 1dentical to the input low-pass fil-
ter and performs the same cutoff func-
tion. The staircase function is
smoothed. removing all the high-fre-
guency components of those sharp
edges. and the original waveform is
recovered. Either an analog filter or an
oversampling (digital-filter) technique,
as found on some CD players, may be
used. With oversampling, the sampling
frequency 1s multiplied, and thus ex-
tended, and a more gentle cutoff filter
may be employed. Theoretically, less
phase shift occurs, but perhaps the
best reason for selecting the oversam-
pling technique is that a 14-bit D/A
converter may be used instead of a 16-
bit. Beware of claims by manufacturers
which imply that oversampling doubles
or quadruples the sampling rate as
well as the audio high-frequency limit.
Nothing of the kind occurs; oversam-
pling is merely a very ingenious meth-
od of output fitering. The final part of
our digitization system is the analog
ampilifier. again hopefully designed
with care (by analog designers, not
digital specialists).

That's about the size of it. A com-
plete digital audio system isn't really all
that difficult, at least in block-diagram
form. And even in actuality it isn't an
impossible situation. When taken block
by block, each part may be thoroughly
understood in detail. In later columns,
we'll be looking into that. You'll be
building your own Compact Disc play-
er in no time. A

Enter No. 54 on Reader Service Card
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ATHOUGHTFULGIFT
FOR A FRIEND WHO
ENJOYS GOOD SOUND
ASMIUICH AS YOU DO

Thoughtful gifts don't have to cost a lot
to be appreciated. One of the best gift
values you can find for fellow audio-
philes is in your hands right now. With
this holiday offer, you can give a one-

JULY 1984 + 5 .75

year gift subscription for half the TESTED:
regular subscription price—only $797 A 265 CAR AMP

for 12 months of AUDIO excitement!

(That means you save $797 off the
regular subscription price—and over
$15 off the newsstand cost)

What’s more, we'll send a gift
announcement card to each person you
name and see that the subscriptions
begin with the January issue.

Just fill in the postage paid card bound
into this issue, and then drop it in the
mail. Do it today!

For your convenience, call our
toll free number: 1-800-228-4420
In Nebraska call: 1-800-642-9900

SAVE 50%

Off the Regular
Subscription Price




The Only Amplifiers and Receivers
with Wide Dynamic Range
And Low Impedance Drive Capability.

The Onkyo Delta Power Supply
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In order to properly reproduce
the dynamic range of today's music,
your amplifier must be capabte of
similar dynamic range. For example, the
Compact Disc has a dynamic range of
over 90 db, and this can place severe
demands on your amplifier. By the same
token, the impedance of your speaker
system is constantly.changing from one
.moment to the next (as the dynamics of
the music change), so your amplifier
must also be capable of driving a wide
impedance range.
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Onkyo's patented Delta Power
Supply is the only answer to all of these
critical requirements. First, our oversize
power transformers provide additional
power for substantial headroom. The
ultra quiet background essential for
noise-free reproduction is provided by
the Delta circuitry, and substantiat Low
Impedance Drive Capability means that
Onkyo amplifiers will comfortably handle
low impedance speaker toads. In fact,
our latest series of amplifiers and
receivers are IHF Dynamic Power rated

Shown is our new Integra TX-85 receiver. In addition to incorporaling the
Delta Power Supply, the TX-85 features dbx Type Il Noise Reduction (Encode/Decode),
APR Automatic Precision Reception, Dynamic Bass Expansion, Computer Controlled

Logic Input Selection.

dbx is a registered trademark of dbx Inc.
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into 8, 4, and 2 chms, further evidence
of the outstanding power capabilities of
the Delta Power Supply.

Because the Delta Power Supply
effectively satisfies these critical power
supply requirements, true high fidelity is
possible with any source material, and
choice of loudspeaker. As the name
Integra suggests, Onkyo components
equipped with the Delta Power Supply
give the listener a sound as close as
possible to the original, with all of the
integrity of the live performance retained.

ONEKYO.

Artistry in Sound
200 Williams Drive, Ramsey, NJ 07446
(201) 825-7950



TAPE GUIDE

HERMAN BURSTE!IN

Which-Way Dubbing

Q. | own a Pioneer CT-4 cassette
deck and an Aiwa AD-F330. When re-
cording from tape to tape, which deck
should | use for recording and which
for playing the tape?—Andy Dresdner,
Summit, N.J.

A. Generally, you should play the
original tape on the quieter deck—that
is, the one with the greater signal-to-
noise ratio in playback. | don't know
which of your two decks is the quieter.

On the other hand, for best frequen-
cy response (including Dolby tracking,
if you use Dolby NR), it may be advan-
tageous to play the original tape on the
deck that recorded it. Thus, tapes re-
corded on the Pioneer would be
played on the Pioneer even if the Aiwa
were somewhat quieter in playback
(which is not to say that the Aiwa is
quieter).

Your best course is to experiment.
Use one deck in the playback role and
the other in the record role, and then
swap them, checking the results of
both trials by ear. Quite possibly you
will find there is no prominent differ-
ence between the roles you assign to
each deck.

Bass Bumps

Q. My cassette deck has a slight
but noticeable emphasis in the range
of 60 to 100 Hz. For instance, when
playing back a recording of a jazz
group, the string bass will be slightly
more pronounced on the tape than on
the record from which | made the tape.
| recently acquired a speaker system
that has a frequency response “hump"
of about 2 or 3 dB at 60 Hz, which
makes the tape deck's bass boost
even more noticeable. Is there a way to
eliminate this bass boost?—Robert P.
Bottman, Olympia, Wash.

A. Tape decks typically display ir-
regularities in playback response at
the low end of the audio spectrum,
consisting of a series of “bumps” be-
low about 100 Hz or so. This is due to
the tendency of the entire head, rather
than the gap alone, to respond to the
magnetic flux emanating from the tape
when the head is no longer much larg-
er than the recorded wavelength.
Wavelengths are long at bass frequen-
cies, with wavelength equal to tape
speed divided by frequency.

However, this irregularity can be

minimized by proper head shape and
approach of the tape to the head.
Therefore, some decks show less ir-
regularity than do others.

Your low-end emphasis may be due
to one or more of the bumps. It may
also be due to the equalization em-
ployed in -ecording, which sometimes
supplies a mild amount of bass boost.
There is probably little that you yourself
can do about this, aithough a qualified
technician could adjust either the re-
cord or playback equalization; this
might involve a fair amount of effort
and cost.

Whether the record or playback
equalization should be adjusted de-
pends on where the fault lies. If your
deck has exaggerated bass when
playing standard frequency-response
test tapes. then the playback is at fault
and its EQ should be corrected. If the
exaggerated bass is heard only from
tapes made on your recorder (espe-
cially if the same problem is heard
when playing those tapes on other
decks), then the record equalization
needs adjustment.

You might try reducing the bass in
playback, either by your bass control
(which may not be very satisfactory) or
by a graphic equalizer (if you have
one), which can usually provide quite
satisfactory results.

Balancing Channels

Q. What is the best way to set the
individual record-level controls so that
the original source's channel balance
is preserved? My open-ree! deck has
separate level controls for each chan-
nel, while my cassette deck has indi-
vidual channel controls as well as a
master level control. My preamp's ste-
reo/mono switch does not affect the
signal gomng to the recorder, so setting
the levels on the basis of a monopho-
nic signal is not possible—Brian K.
Howard, Centerville, Ohio

A. This is a good question and a
tough one. After all, what is the “origi-
nal source's channel balance"? The
relative levels of the two channels can
be affected by several factors, among
them the judgment of the recording
engineer and the channel balance of
the signal source you are using, such
as a phono cartridge (output of the two
channels can differ by 1 dB or more).
In general, it appears the best course

is to adjust the record level of each
channel independently so that pro-
gram peaks register at maximum per-
missitle recording level. If necessary,
then alter the relative levels of the two
chanrels in playback via your deck or
audio system controls.

Addirg Dolby HX Pro

Q. 1 wish to know if the Dolby HX
Professional circuit can be installed in
existing cassette decks.—Steve Ma-
bly, Willowdale, Ont., Canada

A. To install HX Pro in an existing
deck would require very considerable
technical know-how and skill, so that is
virtually ruled out. The circuitry is so-
phisticated, using the high-frequency
content of the program material to
meet part of the bias requirement in
recording. That is, as the high-frequen-
cy content increases, the bias current
is ccrrespondingly decreased be-
cause the high frequencies tend to
have the same biasing effect on low
frequencies as the bias current does.
Thus, overbiasing is prevented and
better high-frequency response is ob-
tained, inasmuch as treble response
drops as bias increases.

Fading Highs

Q. | have a home tape deck which |
use to record tapes with Dolby C NR,
and | play them back without Dolby (on
a car or another home player). | find
that the highs fade in and out, but,
when | play back with Dolby C, the
fading goes away. Is this a normal oc-
currence, or is the cassette deck that |
use for recording defective?—Werner
Apel, Lincoln Park, N.J.

A. Your deck appears to be operat-
ing normally. The Dolby NR system ap-
plies variable treble boost in recording;
the lower the signal level, the more the
boost. With Dolby off in playback, one
migh: hear this variable boost as a
fading effect. But when Dolby is on in
playcack, there is complementary vari-
able treble cut, which restores flat fre-
quency response.

The amount of treble boost and cut
employed by Dolby B NR is substan-

It you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 1515 Broadway, New York, N.Y. 10036.
All letters are answered. Please enclose a
stamped, self-addressed envelope.
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Broadcasters use tape
cartridges for their
convenience, but there’s a
sonic benefit, too.

do its damage. Merely turning things
off, even en masse, obviously was not
enough protection.

My solution was to "single up” all of
my equipment's a.c. power connec-
tions to a group of four, heavy-duty
sockets and a 3-foot heavy-duty cord
to a single plug, from which another
heavy-duty wire and plug went to the
wall outlet. Now | can, and invariably
do, unplug all the vulnerable instru-
ments at once by pulling out one plug.
I call it my “lightning plug.” When it is
pulled, gravity takes it more than 20
inches away from its wall outlet, a sub-
Stantial “airbreak” for any high-voltage
spike.

That one entry of wild thunderstorm
voltage cost me $80 for repairs, and |
was lucky to get away with so little.
Since the “lightning plug” installation, |
have had no further damage.—Will
Hoskins, Jacksonville, Fla.

More on Broadcast Tape Cartridges

The following material is drawn from
three letters which were sent to me in
response to the May 1984 “Audio-
clinic” item on broadcast cartridges. |
thank these people, who took time from
their busy schedules in broadcasting
and advertising to shed more light on
this interesting subject.

The primary tone which precedes
the beginning of program material is
rarely, if ever, used for anything except
stopping and appropriately “cueing”
the cartridge.

This stop/cue (or recueing) tone is
not added manually, but is automati-
cally inserted at the time a tape “cart”
is started in the record mode, which
eliminates any concern about its
placement.

If it is desired to start another
source, near or at the end of the cur-
rent program, a secondary tone, of dif-
ferent frequency, is recorded on the
cue track. This permits the next source
to begin, say, during the fade of a
song to create an overlap, or “segue.”
The cartridge continues to run until it
encounters the primary (stop) tone.
Using this systemn, the cartridge need
not be the exact length of the program,
as you said. Indeed, cartridges are
commonly sold in increments of 30 S
and thus exceed the program length
by (usually) 10 S or more. "Recue
time" (the time between the program'’s

end and its beginning) is minimized by
selecting a cartridge length which ex-
ceeds the program time by the mmi-
mum amount.

A tertiary tone, also different in fre-
quency, may also be used for special
purposes, such as starting a tape to
"voice-over"” the intro of a song.

Broadcast cartridges are similar in
design to the largely extinct four-track
type, but the broadcast version does
not have a built-in pinch roller.—Den-
nis J. Martin, Banning, Cal.

You're quite right that broadcast
tape cartridges are used primarily for
convenience, but there is a significant
sonic benefit from transferring music
from vinyl disc to tape cartridge for cn-
air playback. The radio-station control
room environment is hostile to a vinyl
disc's surface. With the frequent play-
back encountered in most radio for-
mats, normal wear and careless han-
dling reduce an LP to tattered vinyl in
very short order. Transferring the mu-
sic to tape cart preserves the integrity
of the disc and allows repeatable,
high-quality playback under these op-
erating conditions.

The quality of many broadcast tape
cartridge machines is very high, and
companding noise reduction is often
used with high-output tape for excel-
lent sonic performance. Although
transferring the music to cart does in-
troduce another generation of tape, the
net result is improved long-term audio
quality for radio listeners.— Christo-
pher B. Downing, Merriam, Kans.

Broadcasters do not use tapes con-
taining multiple selections but, rather,
play each song on its own, separate
cartridge. To most consumers, this
would be no different from playing 45s
on a single-play turntable.

The cartridges are not interchange-
able with the eight-track format.

In terms of the application of this
equipment by consumers, the cost is
virtually prohibitive in every area. As in
most professional situations, the cus-
tomer pays for the specialized engi-
neering of a product sold to a limited
market. Even though prices vary, de-
pending on models and features, play-
only cart machines sell from about
$600 up to $2,000. A unit which can
also record will cost about twice that
much.—Walt Pinto, Woodbridge,
Conn. A
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Finally,
compact discs
at a compact
price.$'799.

Sony®brings you a compact disc offer
that's music to your ears and an ode to
joy for your wallet. Compact discs for no
more than you'd pay for an ordinary LP or
cassette tape. Just $799* each.

For a limited time only, Sony in co-
operation with CBS is offering 30 of the
most popular titles at a great low price. If
you purchase any Sony home, car, or
portable Compact Disc Player between
Nov. 1, 1984 and Feb. 28, 1985, you can
choose any or all of these great CBS titles:

ARTIST TITLE

Bruce Springsteen Bornin the US.A.

The Jacksons Victory

Scandal Warrior

Cyndi Lauper She's So Unusual

Footloose Soundtrack

Billy Joel Innocent Man

Willie Nelson Always on My Mind

Journey Escape

Kenny Loggins High Adventure

Miles Davis Decoy

Jeff Beck Wired

Meatloaf Bat out of Hell

Bruce Springsteen Darkness on the
Edge of Town

Dan Fogelberg Phoenix

ELO Discovery

Billy Joel Glass Houses

Toto Turn Back

Men at Work Business as Usual

The Jacksons Triumph

John Williams Rodrigo: Concierto
de Aranjuez

Yo-Yo Ma/ Lalo:Cello Concerto

Lorin Maazel
Pinchas Mozart: Violin
Zukerman ConcertiNos.3&5

Zubin Mehta R. Strauss: Ein
Heldenleben

Leonard Bernstein Prokofiev:
Symphony No.5

Placido Domingo  Perhaps Love

Glenn Gould Bach: Goldberg
Variations
Wynton Marsalis  Haydn: Trumpet
Concerto
StevieRayVaughan Couldn't Stand
the Weather
Elvis Costello My Aim Is True
Bob James & One on One
Earl Klugh

To take advantage of this great offer, just
return a copy of your sales receipt and
owner's registration card along with the
special order form available only ata
participating Sony CD Dealer. Payment
must be made by check, money order,
MasterCard or Visa before April 30,1985.

SONY.

THE LEADER IN DIGITAL AUDIO™

*Plus postage and handling See your participating dealer
for details © 1984 Sony Corp of America Sony 1sa reg
trademark of the Sony Corp. 1 Sony Dr Park Ridge. NJ
07656 "CBS"1s a trademark of CBS, Inc, 1984, CBS, Inc.



Please
accept Sonys
sincerest
apology for
making all
car stereos
_obsolete.

© 19¢ ed trademark e, Pazk Ridge, New Jersey
Enter No. 45 on Reader Service Card

SONY INTRODUCES THE
WORLD'S FIRST

CAR COMPACT DISC PLAYER.

To state it bluntly, the differ
ence in sound quality between
the new Sony Car Compact Disc
Player and everything else
is like the difference in perfor
mance between a Ferran and a
Model T

One noted audio critic at
High Fidelity magazine said,"In
all my road testing to date, ['ve
never heard it so good... It can
stand comparison against
the best home CD players we've
tested... The new Sony Car
Compact Disc Player is the real
thing in every sense

And not only are wow and
flutter unmeasurable, but its phe-
nomenal 90d B dynamic range
will sound that way forever. Be-
cause Compact Discs are played
by a laser beam. Not a tape
head. So you can't wear them cut

To test-drnive the Sony Car
CD Player, visit your nearest au-
thonzed Sony autcsound dealer

And once again, accept our
regrets for renderning your pres-
ent system an antique

SONY.

THE LEADER IN DIGITAL AUDIO

igh Fidelity tober 1984, all rights resers



Traveling with Journey

Leaning back against a wall, he props his feet on a
numbered crate. His face is drawn and his eyelids
droop as the vibrations of heavy rock music and
12,500 fans bounce off the walls.

After helping unload the trucks of over 40 tons of
amplifiers, speakers and other musical and video
equipment and completing the myriad tasks for which
he is responsible, he nods off to sleep for a couple of
hours during the show.

He works and lives with rock stars, but his job is
not as glamorous as those of his counterparts on the
stage. Yet without him and an estimated 5,000
members of road crews who work with bands which
pack the nation's larger stadiums and concert halls,
there would be neither stages nor concerts.

And the equipment and techniques that are the
backbone of those concerts are becoming more and
more sophisticated, changing the most basic
techniques of the music world.

in the past the only qualifications needed to work
on a road crew were muscle and a nomadic spirit.
Today “roadies” are highly specialized technicians
responsible for the smooth operation of multimillion-
dollar concerts.

This involves not only audio but video and other
electronic (and nonelectronic) technology. Take
Journey, for example. The top concert group of the
1983 summer concert series, Journey performed
before 1.5 million people in 27 cities, taking their own
video system with them. That system’s 15-by-20 foot
screen enabled even the most unlucky ticket-holders,
in nose-bleed corner seats, to see in colorful detail
the intricate guitar licks of Neal Schon and the sweat
on lead vocalist Steve Perry's face.
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by Pam Alloway
Photography by Patricia Foster

. Journey's lead vacalist.
- Steve Perry. and guiltarist
Neal Schon.
Iset photo: Te wnal result—
! Joumey on stage, with all
equipment gomyg.




To the road crew, every
new hall is a new
challenge. And when
the group performs
outside, that’s a whole,
new ball game.
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Journey has a long-standing
romance with video of all kinds
There's even a Journey video game
(the object is to collect all five of the
band members’ instruments so they
can play a concert). But it's the
innovative indoor video show that has
captured the public’'s attention and
sent fans’ jaws jabbering and their
hands moving toward their wallets to
find $12 to $15 for a ticket

Journey’s management company
Nightmare, Inc., says the inclusion of
the video show initially was prompted
by sluggish attendance at concerts
competitive concert seasons with
more and more artists on the road
and a more refined, discriminating
audience

“Take the man who, for years and
years, has been seated in the back of
the house,” says Journey's production
manager, Benny Collins. “All he's
seen is a bunch of little heads
running around. That no longer
happens at a Journey show. There
are no bad seats. The video system is
designed to give our fans an optimum
view

Collins is a beefy man with a
hoarse, gravelly voice and a cigarette
ever present between his fingers
Interviewed while Journey was setting
up for an appearance at the Kansas
Coliseum in Wichita, Collins sent
orders and people flying as he strode
around the set or, in a makeshift
office backstage, listened to two
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Opposite: Cameraman Bob
Loney takes aim during a
performance.

Below: Hazards of the trade—
pyrotechnician John Watkins
shows the scars from an
explosives accident.

conversations at once, with phones
held to either ear.

For the past five years the 35-year-
old grandfather has climbed the
rungs of the road-crew management
ladder, starting as the drum roadie.
He then became the drum roadie/
stage manager and now is the
production manager. Collins also
holds a master's degree in applied
behavioral science which, he admits,
frequently comes in handy when
trying to ride herd on his crew of 24
and the additional 16 stagehands
hired in each city to help out.

The addition of video to the group’s
show took some getting used to, says
Collins. But enthusiastic receptions by
the public and good reviews of the
show with its new addition have
relieved any misgivings other crew
members might have had.

"We didn't get into [live video
projection] before, because we were
still trying to understand the medium,”
said Collins. "Other bands used live
video outdoors but until recently it
had never been tried inside.”

Bob Loney, 33, in charge of the
four-man video crew, refers with
almost parental pride to the
equipment that makes Journey's
indoor video projection possible. The
projector Journey uses bounced out
onto the market in the summer of
1982, and because of its
compactness and minimal distortion
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Bottom: Russell Lynn, of the
sound crew, talks about his
work.

was welcomed with open arms.
Previous orojectors required full
rigging crews to unload them and
were far too bulky to lug around. The
refrigerator-sized units, weighing in at
a modest 140 pounds each, required
only two men to move, making it
feasible to use the projectors on a
daily bas s. But there also were new
problems, slowing the projector's
acceptance into the band's
equipment line.

By careful control of tne screen's
modulatirg light level, as well as use
of a high-quality lens, such problems
as excessively fuzzy pictures and
unacceptable distortions were
correctec so that a semi-sharp image
could be projected onto the screen
that hangs on top of the PA system,
some 33 feet off the ground.

“The light during a concert is very
low and indirect,” Loney explained.
This does not affect the projection
screen— f anything, it helps—but it
does cause probiems for the video
cameras. "“You have to be careful of
images kleeding into each other.”

Probtems or not, what began with a
slow start took off with lightning
speed.

“Video meets rock 'n’ roll,” said
Loney. “Journey’s 1983 summer tour
was the first video projection show to
happen day after day. But the use of
video projection has really exploded
since then. It's very sellable, and I'm

certa:nly glad to see it. It means
secuiity for me."”

Loney is a self-described
“trangplanted keyboard and guitar/
synthesizer technician.” After working
for various electronic musical
companies in the United States and
Japan, in 1978 Loney became the
technician for a one-man band, then
moved into positions on sound and
lighting crews, and worked two years
as a keyboard technician for Devo, a
group known for its heavily
synthesized sound, before joining
Journey on its 1983 tour.

Vigeo is nothing new to the music
scene, but musicians have been
somewhat reluctant to use it until
lately. Now bands are scrambling
head over heels in the mad rush to
outdo one another in the video race.
And Loney says this is not just a
passing fad. Video has become a
vital part of the music business.

"l don't think bands are scared of
being exploited by video like they
once were, as much as they are
trying to keep up with the technology
that is caught up with it,” Loney said.
"A popular comparison would be
public address systems. We didn't
used to have PAs and now we can't
do without them.”

The ultimate winners in this
revolution that has bred video
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Once, muscle and a
nomadic spirit were all
it took to work on a
road crew. Today,
roadies are specialized
technicians.

projection are, of course, the fans
particularly those small-statured fans
who in the past have had to strain to
see performers. Loney, who stands
just slightly over 5 feet, can readily
identify with them

1 think video projection is great. |
know | really got tired of looking at
the back of people’s knees every time
| went to a concert,” Loney says

As a member of the video crew
Loney spends much of his time
behind a camera. From a
cameraman's point of view, keeping
up with the frantic jumping, running
and gyrations of five active young
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men is not as easy as it might look.

‘Seems like | look at Neal Schon's
back a lot of the time,” said Loney
'But the shows are pretty much the
same every night and the musicians
usually will be in the same place
eyery night. For instance, when Neal
gets ready to do his fast guitar work,
you can feel it coming and you just
gradually zoom in

The Journey tour also uses
technology that booms—very loudly
instead of zooming. That's John
Watkins's department. To find Watkins
in his equipment room backstage,
one opens a door plastered with
brightly colored signs that warn “No
Smoking™ and “Danger-—Explosives.
Watkins is Journey'’s pyrotechnician
the man in charge of the show's
special effects, which includes
explosives

The idea is to take a band that is
very musical and performance-
orientated and accentuate them
without taking away from the music,
says the 29-year-old Watkins. "The
bands have the talent. The purpose
here is to complement

In Journey's 1983 show Watkins
had two opportunities to complement
the band. For one he used low-level
explosives to simulate a “line of fire,

the sound of a handgun barrage. The
show concluded with six 70-foot
salutes—bright, golden fireworks
headed skyward (or in this case
ceilingward). These salutes, called
‘Gold Mines," are each made from
25 grams of gunpowder and a
substance called “Super Flitter
Flash,” packed into a black cylinder
tooled from solid steel

Watkins, who holds a college
degree in psychology, has worked for
seven years as a professional
pyrotechnician, and among his
responsibilities at each show is acting
as a tour guide for the local fire
marshal. The fire marshal checks out
Watkins's equipment and surveys the
stage to ensure a safe distance
between the special effects and the
area where exuberant fans will stand
The local fire officials also look at
Waikins's licenses to make sure they
are current and authorized. Watkins
has two federal licenses plus
separate licenses for New York and
Maryland; the licenses give him
authority to work with low-yield
explosives in controlled areas

Caution is the uppermost thought in
Watkins's mind as he readies his
materials for the show. Not only must
he be concerned about the fans
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Oapousite: Productien
manrager Benny Collins
smaiches a seeond 13 wipe
hs sweal-beased mce.

TAis page: David Berger, of
Jegrney’s lighiing srew,
chaeks out stage lights.
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Top: Not your average
bookstelf speaker, this
speaker bank is about to be
hoisted high above the stage
by the soumd crew.

Abave: Roadies taking a rare
break an the cramped crew
bus.
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Opposite: Stage manager
Chris Tervit grabbing a quick
lunch.

wedged against barricades set up in
front of the stage, he also must be
concerned about the rock stars on
the stage.

‘They [the special effects] go off
about 99% of the time, and even though
everyone usually clears away from the
area where the effects are set up
about 3 to 4 minutes before anything
goes off, there's no such thing as
being too careful,” said Watkins

His recently burned arms bear
evidence, however, that mistakes can
and do happen. The splotchy burns
were the result of an effect that didn't
go off—until the moment Watkins
approached it

Perhaps, he said, he should
expand his basic words of advice,
'Keep your powder dry and don't
smoke," to include two additional
cautions: Against being too anxious to
find out what's wrong when an effect
doesn't go off as planned, and to be
especially wary when approaching
live explosives.

Danger commands high pay, and
the pyrotechnician is one of the
highest-paid members of the road
crew. The other is the rigger, whose
work above the stage gives him less
cause to worry about blowing up than
falling down.

Riggers earn their keep (sometimes
$1,000 a week or more) climbing
across catwalks and onto beams to
hang heavy cables and equipment
Journey's rigger on this tour was
Bob Grenier, 28, the owner of a
rigging company which leases out
riggers—himself included—and
rigging equipment to bands

Bob most frequently can be found
among the building beams, raising
some 40,000 pounds of lighting and
sound equipment with chain hoists
and anchoring it to the beams.

Among the mass of equipment
Grenier is responsible for hoisting up
and attaching to the trusses is a
unique effect used by Journey and
one relatively new to concertgoers,
Vari-Lights. Multi-colored showers of
sparkling lights, the Vari-Lights come
under the watchful eye of
David Berger, one of a four-man

ighting crew

'In these Vari-Lights there are 60
different colors and seven different
beam sizes,” said Berger, fixing a

AUDIC/DECEMBER 1984



loose connection on a circuit board
as he talked. “We have a computer
that preprograms each light

A former microwave and antenna
specialist, Berger said that he "fell in
love with these little toys"” and began
working on lighting crews about a
year ago. His “little toys™ are 14-inch
steel cylinders mounted on yokes
which, In turn, are mounted on large
light boxes. The contraptions, called
tungsten arcs, are operated by
Berger from the risers during the
show

In his spare time Berger can be
found tinkering with the master
lighting boxes that brim over with
colorful spaghetti-like wires
Russell Lynn, one of Journey's
four-man sound crew, also fiddles
with job-related outside projects during
his off hours

A 10-year sound-crew veteran,
Lynn, 27, started his own business
not long ago and now does sound
work for various studio musicians in
and around New York. Traveling on
the road with Journey as one of the
group'’s sound men for several
months had not given him much time
for outside interests. But it did leave
plenty of time to pass during the
hours when the equipment had been
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set up and the show hadn't started
Having worked with such acts as
Earth, Wind and Fire, Molly Hatchet
and Billy Squier, Lynn said he had
noticed a metamorphosis in the
industry lately

'The business of rock n' roll has
changed about 100% in the last few
years,” he said, shaking his dark hair
as he spoke. “There was no such
thing as a monitor 10 years ago. Now
we have 44 main speakers, with
monitor speakers under the stage and
house speakers flown above, as well
as wireless mikes.

Like the military, there's a lot of
hurrying up and waiting involved in
setting up a show of this magnitude.
The sound crew must wait for the
riggers to hang cables and lay out
equipment, followed by the lighting
crew who carefully adjusts and
readjusts the array of lighting
equipment. Then it's the sound crew's
turn to move in and string their thick
cables across the stage and onto
trusses. Cables across the stage are
methodically tucked away under
heavy canvas, enabling Lynn to boast
about the clean stage

Chris Tervit knows every bit of that
‘clean stage" by heart, having spent
a considerable amount of time

The road crew lives and
works with rock stars,
but their jobs are not
as glamorous as their
counterparts on stage.

building it. With an occasional hint of
Scottish burr creeping into his
speech, Tervit recounted how he was
recruited into the band's ranks from
his home town of Glasgow, Scotland.

“| was drafted in here for a lack of
anything better to do,” he said in the
Coliseum's makeshift lunch room
(which usually serves as visiting
athletic teams' locker room). “l was a
welder and always liked music, so |
went to school and got an electronics
degree,” Tervit continued

The degree initiated him into the
music world and he eventually went
on the road with Molly Hatchet, Judas
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Roadies live in a
set-it-up, tear-it-down,
move-it-on world, where
time is measured by
cities; the object is a
flawless performance.

Road crew removing
equipment after Journey’s
appearance at the

Kansas Zoliseum in Wichita.
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Priest and then Journey. As stage
manager, he works closely with local
musician and theater unions to hire
stage hands and also secures the
equipment needed to unload the
trucks

‘It's very good for me," Tervit said
‘It's taught me patience. And no
could never go back to a 'normal’ job
| like music and I'm very fortunate to
work for an organization that has its
shit together

For inside shows, each building
must be carefully eyed so that the
amps can be hung just right. And
when the group performs outside—

‘well, that's a whole new ball game
Tervit commented. “An outside show
is more difficult,” he said. "There are
the elements to deal with, the stage
other groups and twice as much sound
It's generally a bigger production, so
there are bigger problems

The man who checks up on those
problems—and many other:
Steve Clark, the group's road
manager. Clark, 35, was the
production manager of Molly Hatchet
until January of 1982 when he
became Journey's road manager. He
filled the gap left when the road
manager at that time, Pat Morrow
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BY DAVID LANDER

n the last day of April, the Su-
Opreme Court of the United

States handed down a ruling
that caused sighs of relief to emanate
from pressrooms and editorial offices
around the nation. The opinion upheld
an appellate court decision that exon-
erated Consumers Union (the nonprofit
group which publishes Consumer Re-
ports magazine) after a lower court
had ruled they had libeled Bose Cor-
poration.

The decision put an end to a bitter
14-year-old battle between CU and the
Bose Corporation, now almost certain-
ly America's most successful high-fi-
delity manufacturer. Bose, objecting to
derogatory comments about its Model
901 loudspeaker that appeared in
Consumer Reports, sued the organiza-
tion and won the initial tirefight, becom-
ing the first manufacturer ever to beat
CU in the courtroom. When an appeals
court reversed the decision, Bose ap-
pealed to the U.S. Supreme Court
which, to the surprise of many follow-
ing the case, agreed to hear it

The press was not only shocked, but
appalled and frightened. A court case
involving a cntical report on a high-
fidelity loudspeaker system seemed of
little importance, and many legal ex-
perts suspected that one or more con-
servative Justices saw Bose v. CU as
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The Untold Story
Behind The
Bose-CU Gase

an opportunity to restrict appellate re-
view in libel cases, a protection that
dates back two decades and has prov-
en highly important to defendants in
such suits.

It was therefore not surprising when
the press rallied to CU's defense. A
friend-of-the-court brief submitted to
the Supreme Court in CU's behalf car-
ried the names of eight major commus-
nications companies (including CBS
NBC, the New York Times Co., News-
week and Dow Jones, publishers of the
Wall Street Journal) and argued that a
decision against Consumers Union
would imperil the press by imposing
‘standards of verbal accuracy that are
as impossible to articulate as they are
to meet.” An editorial in the Washing-
ton Post called the case “preposter-
ous," and New York Times columnist
Anthony Lewis fumed over “facts that
were outrageous in their very triviality.”
“After all,” he wrote, "here was a mag-
azine that had been embroiled in litiga-
tion for 13 years over what finally
amounted to a three-word phrase.

Because Bose's charges were, in
fact, distilled to a case that ultimately
hung on three little words, and be-
cause the ramifications were potential-
ly so large, it may have been easier for
the press to ignore the speaker mak-
er's side of the issue and indulge its
penchant for probing elsewhere. As an
example of a media establishment bi-
ased in its own favor, Charles Hieken
attorney for Bose Corporation, points a
finger at Timesman Lewis, "a special
student law school classmate of mine
[who] saw me at lunch in the Supreme
Court before the oral argument and
did not even contact me before writing
his column

There is, in fact, much more to Bose
v. CU than has met the media’'s eye.
And had the case not been so threat-
ening to the press, that panning orb
might have reflected at least a closeup
or two of the aloof testing organization
in Mount Vernon, N.Y. and the brilliart

scientist/businessman who devoted
years and untold tens of thousands of
dollars to kicking the pedestal out from
under it

Amar Bose—founder, chairman
technical director and majority stock-
holder of Bose Corporation—presides
over his audio empire from an office in
a modern factory building perched on
a Framingham, Mass. hilltop known as
The Mountain. While loudspeaker de-
signers run the gamut from the self-
taught garage variety to graduate en-
gineers with sterling credentials, Bose,
with an earned doctorate from MIT and
the status of full professor at that es-
teemed institution, epitomizes the latter
group. His 901 loudspeaker system, a
recent introduction at the time Con-
sumer Reports chose to review it in
May 1970, was the product of count-
less hours of research dating back
nearly 15 years. In an attempt to emu-
late what one hears in a concert hall,
which Bose contends is mainly sonic
energy reflected off room surfaces, the
901 aims eight of its nine component
loudspeakers at the wall behind the
unit. Dr. Bose calls the resulting phe-
nomenon “direct/reflected” sound

CU used the editorial hook of its “'rel-
atively new design” to include the 901
in a speaker review that, for the most
part, focused on models in the area of
$160 to $300 a pair. Two 901s and the
equalizer that completes the system
then sold for $476 ($30 higher on the
West Coast), considerably more. The
magazine made a number of negative
comments about the 901. After lauding
its sound as “spacious,” “reverber-
ant,” and “dramatic,” the report went
on as follows

‘But after listening to a number of
recordings, it became apparent that
the panelists could pinpoint the loca-
tion of various instruments much more
easily with a standard speaker system
than with the Bose system. Worse, indi
vidual instruments heard through the
Bose system seemed to grow to gigan-
tic proportions and tended to wander
about the room. For instance, a violin
appeared to be 10 feet wide and a
piano stretched from wall to wall

"As for sound quality,” the author of
the unsigned piece, a CU engineer
named Larry Seligson, stated, "if the
Bose 901 had been rated with the main
group of tested speakers, it would
have fallen between the high and me-
dium-accuracy groups.” Moreover, the
901 was said to require “a rather gi-
gantic amount of power"; 50 watts per
channel tor the deepest bass re-
sponse’” was recommended. Summa-
rized the writer, "We think the Bose
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system is sO unusual that a prospec-
tive buyer must listen to it and judge it
for himself. We would suggest delay-
ing so big an investment until you were
sure the system would please you after
the novelty value had worn off.

The review caused Bose to bristle.
For one thing, he notes, the power
claim was far from correct, and the 901
was actually more efficient than any
speaker tested for the article. As for
the instruments tending to wander
"“about the room." this was called noth-
ing less than scientifically impossible.

Early one June morning, shortly after
the evaluation appeared in print, Bose
and Frank Ferguson (then president of
Bose Corporation) drove to Mount Ver-
non, N.Y. for a meeting at CU head-
quarters. For Bose, the get-together
was a long-awaited one. He had first
become interested in CU's testing pro-
cedures more than a decade earlier
when Consumer Reports gave a
$27.50 add-on electrostatic tweeter
from Radio Shack a better rating than
one designed by Arthur Janszen, a
pioneer in electrostatics, that cost sev-
eral times that amount. Bose felt Radio
Shack's product was vastly inferior, yet
its sales are said to have soared fol-
lowing the review's publication.

It may have been the teacher in |

him—possibly the evangelist—but
even before he had a speaker to sell,
Amar Bose was inviting CU personnel
to hear him speak at meetings and
seminars. All attempts at contact prior
to his request for this post-publication
powwow had been met with silence,
however, and according to Frank Fer-
guson, Bose had thought he'd use the
opportunity to expose what he be-
lieved was Seligson's '"shoddy sci-
ence” to concerned superiors. In-
stead, the pair found, the Mount Vernon
group had something other than rating
products on their minds—namely, the
circulation of Consumer Reports

‘It was so000 staggering it was be-
yond anything we had ever anticipat-
ed," a wide-eyed Amar Bose recalls.
“The attitude was beyond belief.” Dr
Bose remembers Monte Florman, then
associate technical director, asking,
" 'What do you think people read our
magazine for?' | said, after a pause,
‘Product information.” Sandbach [Waik-
er Sandbach, then the group’s execu-
tive director], who was to my left,
pounded on the table and said, 'No,
Dr. Bose, you're wrong. People read
our magazine for entertainment.

The speaker maker goes on to recali
that Colston Warne, then board chair-
man of CU and an Amherst professor
of economics, confirmed this, citing a
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survey and commenting that people
“love to read about vermin hair in
canned soup.” Sandbach, he alleges,
added that, if the "sarcasm and spice’
were removed from the magazine it
would be more factual but circulation
would drop to less than a quarter of its
figure. To make matters worse, the CU
officials refused to repeat the demon-
stration of the 901s that allegedly re-
sulted in wandering instruments. (Flor-
man later testified he made this deci-
sion because Bose's demeanor at the
meeting gave it a “rancorous quality”;
Bose claims he came in "quite courte-
ously,” and Ferguson supports this.)
Nor would CU produce the recordings
used for the test—crucial, since a
speaker's imaging is invariably affect-
ed by program material. Had it not
been for this meeting, Bose reflects, he
probably would not have hauled out
the heavy guns and opened fire.

The battle that followed was long
and bloody. When the case finally
came up for trial before a U.S. district
judge in 1980, it went on for 19 days.
Of the original charges leveled, Judge

Anthony Julian upheld only one, that of
product disparagement, a form of libel.
His decision hinged on the three-word
phrase that described the instruments
as wandering "about the room

Julian rejected Bose’'s contention
that Seligson’s motivation in demean-
ing the 901 was his hope for commer-
cializing a loudspeaker system based
on a patent he and Robert S. Lanier, a
former CU writer, had been granted
not long before the review appeared.
To support his case, Bose cited an
agreement that Lanier and Seligson
struck with a certain Bertram Menden
who gave them $2,000 in exchange for
their promise to develop a working
model (which, it turned out, they were
never able to do)

In fact, Menden was a private detec-
tive in the employ of Bose Corporation.
According to Dr. Bose, he was hired
after the review appeared, to deter-
mine whether the Arnold L. Seligson
whose name appears on the patent
along with Lanier's was in fact the
Larry Seligson of CU and, if so, who
stood to gain if the patent was com-
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mercialized. Masquerading as the rep-
resentative of an anonymous West
Coast manufacturer interested in en-
tering the audio business, Menden ini-
tially contacted Lanier, although who
first raised the issue of money is a
disputed point

As for instruments wandering “about
the room” rather than along the wall
between the speakers, a normal effect
in stereo, Seligson stuck to his position
that what he heard was what he de-
scribed. But Judge Julian reasoned
that, given the engineer's grasp of the
English language, he must have known
that what he wrote “did not accurately
describe the effects that he had
heard.” Therefore, Julian held, Bose
Corporation had sustained its burden
under law, which stipulates in such
cases that the plaintiff must offer "'clear
and convincing'' proof, not only that a

false statement had been made, but
that it had been made with malice,
legally defined in this context to mean
with the knowledge that it was false or
with reckless disregard of its truth or
falsity. After a separate trial to consider
the issue of damages, Bose was
awarded a total of more than $210,000.

Then, after an appellate court turned
Judge Julian's decision on its ear, the
case went as high as it possibly could,
to the Supreme Court of the United
States.

In an attempt to get the appellate
court's decision reversed, attorney
Hieken argued for Bose that the court
had overstepped its bounds, that Ju-
lian's finding of malice was a fact and
the higher court was bound by law to
accept “findings of fact” made by the
trial court unless they were "clearly er-
roneous.” Moreover, Hieken main-

tained, the appellate court relied on the
testimony of CU's Monte Florman,
which the district judge had decided
was “wholly untrustworthy and . . . not
credible.

On the other hand, Michael N. Pollet
an attorney for CU, maintained that the
appellate court judges were well within
their right when they refused to accept
Judge Julian's finding of malice and
held that CU was merely "“guilty of us-
ing imprecise language.” In effect,
maintained Pollet, the appellate court
in this case did no more than what the
Supreme Court mandated in the land-
mark 1964 case, New York Times v.
Sultivan, which “heightened" appellate
courts' right of review in libel suits

Had the Supreme Court reversed the
appellate decision in the Bose case,
Pollet felt the result might have proven
"a tutorial to unsympathetic trial judges

e SR e T

Editing, Testing, and Libel

As you will see from David Land-
er's accompanying story, the Bose
versus Consumers Union case is very
complicated. Yet, there are still as-
pects and issues which, | feel, have
not been brought out adequately. |
am not much given to the writing of
editorials, as | generally feel they are
a sign of egotism, but | am so strong-
ly interested a bystander that | hope |
will be pardoned a small amount of
personal journalism in turning over
and explaining some further parts of
this puzzle. Too, you should be inter-
ested because the case strongly af-
fects what Audio and other maga-
zines can say in product reviews.

First of all, as David explains, Bose
v. CU was a libel suit, about the re-
view of the Bose Model 901 speaker,
but for the life of me, | cannot—and
this country’s body of law to the con-
trary—see how an object can be li-
beled. People, not things, are libeled.
Bose v. CU seems to me to be a case
of product discrimination, not of
product disparagement, and it is that
act of discrimination, in print, for
which CU was sued. To an editor
whose business is essentially the
same, it is a frightening thing to see
such a case brought at all, let alone
get all the way to the Supreme Court.
It is also somewhat ironically deflat-
ing to suddenly find that a certain
amount of inaccurate language is ac-
ceptable in “robust First Amendment
debate.

This does not seem, to me, to be a
First Amendment case either, since

the First Amendment has to do with
Congress making no laws abridging
freedom of the press. Such censor-
ship may be reserved to the States
by the 10th Amendment. But, specifi-
cally, this is not a case where Con-
gress has forbidden someone, e.g.,
members of a religious or political
group, the right to publish. Indeed,
the Congress was not involved. Cer-
tainly, both Bose and CU could say
things in print, though Bose would
have to publish in places other than
Consumer Reports, which does not
take advertising. It is simply not, on
the face of it, a First Amendment
case.

Speaking of advertising, let me lay
one more romantic myth to rest. Ac-
ceptance of advertising by a maga-
zine does not prevent that magazine
from publishing the truth. Further,
non-acceptance of advertising does
not help a magazine publish the truth.

As might be obvious to long-time
readers of hi-fi publications, the vari-
ous magazines, both little and large,
have quite different technigues and
standards relative to dealing with re-
views and with manufacturers. Some
let the manufacturers see what's to
be printed and encourage a spicy
reply; this method has always
seemed to me to produce more tan-
trums than truth. Other magazines
say relatively little about the prod-
ucts. Some makers don't care wheth-
er they see the reviews prior to publi-
cation because they see such things
as a product of their public-relations

effort. Other firms care strongly for
exactly the same reason.

The question really isn't whether an
editor shows a manufacturer a review
prior to publication, but what the edi-
tor is prepared to do in the wake of -
the maker's response. Getting facts
right, like price and color of face-
plate, justify showing some of the re-
view; getting things like circuit details
right is not an easy exercise. At this
stage of publication, a maker’s tactful
help can produce a review that is
better for all four parties—reader,
publication, reviewer, and maker.
While an editor must, obviously,
stand fast before a fire-breathing
manufacturer intent on securing as-
sistance in the marketplace for a me-
diocre product, this same editor must
similarly be wary of a reviewer who's
simply gotten up on the wrong side of
the bed that day. Most desirable are
reviewers who test and write for a
living; using some firm's chief engi-
neer usually produces accurate num-
bers along with an unacceptably high
potential for conflict of interest.

In attempting to tie up the loose
ends of this story, David and | went to
The Mountain and talked with Dr.
Bose. He wasn't particularly interest-
ed in the inanimate libel question, but
he did recall for us, rather vividly, the
trepidation he felt about the effect of
the review on his company. More ex-
treme examples of this we term the
“Don't kick my baby" syndrome. The
power of the press is great, and CU’s
is greater, by far, than Audio’s. The
only general admonition I've ever
made to our reviewers, beyond being
right about measurement data, is that
they be gentlemanly and fair, for we
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or juries as to how to immunize anti-
press decisions and make them almost
impervious to reversal. Quite often
these issues of freedom of the press in
a libel context come up in very highly
charged, emotionalized circum-
stances,” he elaborated, "and there is
concern that there is anti-press feeling
and that unsympathetic judges and ju-
ries who do not understand these con-
stitutional issues involved will hold
against the press for wrong reasons
and that those wrong reasons cannot
then be fairly looked at by appellate
courts.

It is undeniable that the powers of
appellate review threatened by this
case were significant in more than an
academic sense. Libel defendants
now lose more than 80% of all such
cases tried, and about 80% of the ad-
verse decisions later examined by ap-

are not in the business of putting
companies out of business or of mak-
ing a product successful. While we
very often find that we know aspects
of a piece of gear as well as the
maker, it is never our position that we
know the whole better; to say other-
wise would be hubris.

The loudspeaker is probably the
most difficult portion of the audio
chain to test, witness the rigor of Mr.
Clark’s review of the Acoustical Phys-
ics speaker in this issue. Despite the
fact that Bose v. CU was decided on
a First Amendment argument, testing
methods lay at the center of the con-
troversy. As David points out, Dr.
Bose has some strong ideas about
testing and sound, though when |
asked him to discuss how a maga-
Zine ought to test, he replied that he
preferred to keep his proprietary
methods secret than to give away too
much to his competitors. There were
similar holes, to my mind, in CU's
explanation of how they tested
speakers, even after reading their
"“How We Test mail-out bro-
chure. This is fair enough, though
probably as frustrating to the reader
as it was to me, but it is to be empha-
sized that basic research on how
people hear is still going on. Hearing
and speaker testing are such difficult
and diverse fields that it seems un-
likely that one could be familiar with
all the literature and all the tech-
niques. For the present, then, | think
that we who test ought to do so with
greater accuracy than we believe the
ear-brain can muster. And for those
of us who write about the testing, |
commend a little charity

—Eugene Pitts, Editor

pellate courts are reversed or modified
at that level

Yet Amar Bose maintains that trim-
ming of First Amendment liberties is
“just the opposite” of what he wanted.
“The issue with CU itself is not their
freedom to print something,” the MIT
professor asserts. “They're doing noth-
ing more, as | see it, than writing a
report on their so-called research. And
we're asking that they do that research
accurately

Bose nas been known to make that
same reguest—some would call it de-
mand—of publishers other than Con-
sumers Union. In 1974, a magazine
called Physician's Life Style ran a test
report slamming the 901, and attorney
Hieken responded with a 10-page let-
ter charging them with making “false
and disparaging statements about
Bose and its loudspeaker systems.”
The letter contrasted the review in
question with complimentary state-
ments made by a numkter of other
magazines and ended with a list of
demands that included a retraction on
the cover of "the earliest possible” fu-
ture issue. Hieken and his client settled
for the publication of a Bose Corpora-
tion-prepared article stating their point
of view.

At least two overseas publishers
have been summoned to court on simi-
lar occasions. In 1976, an English peri-
odical called Hi-Fi Choice, which ap-
pears irregularly, was set to publish a
collection of speaker reviews by audio
writer Angus McKenzie. Though the
events remain somewhat blurred by
time, someone from Bose or its wholly
owned U.K. subsidiary apparently saw
a prepublication copy and resented
the review given the 901. McKenzie,
contacted by phone at his London
home recently, confirmed that a tem-
porary injunction was granted against
Aquarius Press, which then published
Hi-Fi Choice, while the publisher pre-
pared his case. Aquarius did so in a
matter of days, says McKenzie, and
the suit was thrown out of court

Still in litigation is a Dutch case be-
tween Bose's Netherlands subsidiary
and that nation's Consumers Union
(not connected with CU here). That or-
ganization was sued over an article
published in 1978, which gave the
Bose 301 loudspeaker a low rating

While Bose denies personally know-
ing of the English incident until recently
and comments that the action was tak-
en by a U.K. management team since
departed, he admits that the Dutch liti-
gation was instituted with his knowl-
edge, abeil by overseas managers.
Still, he defends the right of reviewers
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to state opinions, however negative,
under their bylines. Like the CU piece,
neither the one in Physician’s Life Style
nor the Dutch magazine, Consumen-
tengids, is signed. According to Hie-
ken, testing for the former was said to
be the work of an unidentified “non-
commercial professional.” The Dutch
article, according to a translation sup-
plied by Bose Corporation, refers to a
“panel” that consisted of “approxi-
mately” eight men whom it calls “pro-
fessional sound-recording specialists,
sound technicians, and other experts
Dr. Bose claims the same tests result-
ed in much different conclusions in an
English article (the tests were conduct
ed jointly by consumer groups from
Holland, England and Belgium) and
that the Dutch group would not reveal
its testing methods.

Though some may view Dr. Bose as
overly aggressive in guarding the rep-
utation of his company's products,
there is no question that his long-run-
ning combat with CU began in pursuit
of a victory more substantial than one
which, in attorney Pollet's words to the
Supreme court, hinged on “the alleged
slip of a single preposition.” And even
the appeals court which sanitized that
so-called slip made a point of saying
they “would refrain from describing
CU's loudspeaker article as exemplify-
Ing the very highest order of responsi
ble journalism.” Why, for example
does the piece repeatedly refer to lis-
tening "panels” and “panelists” when
at least one such body consisted sole-
ly of Seligson and his assistant?

Charles Hieken, in response to crit-
ics who consider his client's argument
with CU trivial, argues that the publish-
er wields sufficient power to damage,
even destroy, corporations. “None of
the people who are making those com-
ments experienced the apprehension
Bose Corporation experienced when
that article first came out,” he declares
‘It was a small company A
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| ince the first installment of this
- ‘: H ?"ﬂ article in September 1983, there

have again been major techno-

logical developments. Musical instru-
ment manufacturers have found that
only about a third of the money previ-
ously spent on musical instruments is
still going into their pockets; the rest is
going into—you guessed it—equip-
ment for the home studio. Everyone
and his grandmother is now making
outboard gear, home multi-track units,
and easy-to-operate synthesizers. As a

result, great technological strides allow
prices to drop on equipment that only

yesterday was out of the range of most
home studios’ budgets
For instance, Linndrums' legendary

drum machine emerged only three
years ago as the definitive "drummer
replacement,” but it carried a hefty
price tag of over $3,000. Now Ober-

heim makes the DX, a very similar unit

which offers many of the same options

. N | for only about a third of that price
: Digital reverb machines were in the

$5,000+ range when Lexicon first

brought them out, and now Yamaha




makes a cheaper version that sells for
under $800. Granted, there are advan-
tages to the higher priced spread—but
for the home recordist, these less ex-
pensive versions offer the opportunity
to make quantum leaps in the world of
home demos without having to put the
house up for a second mortgage. Now
that Fostex has the X15 portable four-
track cassette recorder on the market
a whole new crew of recordists has
gotten the feel of multi-tracking without
making the major move buying a ma-
chine of this nature used to entail

Multi-Trackers: Present and Future
In the last episode of the continuing
saga of home recording, the war be-
tween the manufacturers was just heat-
ing up. A company called Fostex was
formed to meet the public demand for
bigger and better home multi-track
systems, and these folks began doing
a good job of putting the rest of the
field to shame. Their four-track cas-
sette systems (including the X15
which sells for about half what any of
the others cost), as well as quarter-

inch eight-track recorders and half-
inch 16-track systems, are all competi-
tively priced. Yamaha got into the act
with a four-track cassette unit, and its
success has prompted the company to
move further into home recording.
Chances are there will be more com-
panies springing up with versions of
the four-, eight- and 16-track formats,
but whether they all will last is some-
thing else again.

The logical item for these companies
to make—albeit an expensive one—
would be a home digital multi-track re-
corder. The problems of tape wear,
narrow bandwidth, and S/N ratios
could be minimized if the industry's
emphasis were placed on home digital
units. Since the home recording field
seems to be expanding quickly and
home digital stereo units are just get-
ting off the ground, the sooner these
parallel iines become one the more
everyone will benefit. With all the digi-
tized instruments being created, it be-
comes even more imperative that the
home recordist be able to capture all
the sound that he is able to create

More records which started as home
demos are hitting the charts than ever
before. New artists like The Eurythmics
are able to come up with a Top Ten
single (“Sweet Dreams") that was ai-
most completely made in a home stu-
dio, and established hitmakers like Hall
& Oates get a head start on studio
work at home. As the thin line between
a demo and a master tape all but dis-
appears, fidelity becomes the crucial
priority

The result of all this increased flexi-
bility at the home studio level is the
emergence of a new breed of music
enthusiast, the self-made producer.
Where once a producer was only a
geezer who came up with the money to
pay for a session (whether or not he
knew how to set up a microphone),
one can groom oneself for the produc-
er's chair at home. The first step is to
get to know technology and what its
limits are

Digital Keyboards

Although most of these gadgets are
still in the primitive stages, the cost of
digital instruments is becoming less
prohibitive. The Fairlight and the Syn-
clavier were the original machines
which digitally synthesized and/or
sampled, but price tags of over
$20,000 kept them out of the home
studios (as well as many professional
recording studios). However, the re-
cent prices on similar units are falling
as the technology develops.

E-mu Systems has developed a key-
board called the Emulator which sam-
ples digitally and costs in the neigh-
borhood of 5 or 6 grand. Before you hit
the ceiling, realize that this little wonder
can mimic virtually any sound that the
user cares to either record himself or
call up from a floppy disk. In other
words, if you want to play the drums
and sound just like John Bonham but
you can't play and don't own a kit, you
just pull out the John Bonham floppy
disk (which assigns a different voice to
each key on the keyboard) and press
lightlty on the keys. The frequency re-
sponse on the unit isn't that great—it
only records up to 10k (with a little
tuning trickery, you can squeeze it up
to 20k)—but the Emulator is a pretty
exciting device. Yamaha's DX-7 digita!
synth, which has full frequency range
but doesn't sample, runs under 2
grand and is selling like crazy

All of this is more indicative of what's
to come than what's here, as the prolif-
eration of these devices will increase
dramatically through the use of digital
chips. It might be wise to wait a bit untit
the dust settles, as the MIDI inte/faces
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technology gets, someone
will always be able to

in a home studio.

make a dream come alive
by creating a little magic

No matter how highfalutin

and guitar adaptability are only now
starting to appear as standard fea-
tures. And remember, the more you
spend on a synth, the greater the dol-
lar depreciation. You can get units for
under a grand today, the equivalent of
which would have run about $4,000
only a year and a half ago.

Drum Computers

Given the advanced degree of logic
involved in the current crop of automat-
ic percussion units, we tend to call
them drum computers. These digitized
drummers are amazingly versatile,
sound remarkably like a real kit, and
have become so integrated into to-
day's music that, whether you know it
or not, at least 30% of all records made
in 1984 use them. Most home studios
are built in places which aren't particu-
larly suited to recording a full kit. With-
out the benefit of proper soundproof-
ing, miking techniques or a drummer,
any session can have a professional
drum sound, combining years of ap-
parent experience of playing and re-
cording drums, a metronomic sense of
rhythm, and the flexibility of instant tun-
ing. All this is packaged in a box that
runs anywhere between $900 and
$2,500. The ramifications are of great
importance to the home recordist—
and make most drummers want to run
out and sell their kits.

The first guys on the market were the
boys at Linn, whose digital machines
run on the high end, price-wise, but
deliver quiet a bit for the money. Al-
though frequency response does not
come close to the harmonic range of a
real kit, with some decent outboard
equipment (particularly a reverb) the
Linndrum machine can become an ad-
equate substitute for a real drummer. It
does have a flaw, in that the initial
chips supplied with the unit have three
snares of different volumes when three
completely different snares would
have been of much greater value. But
the chips are replaceable, and Linn
has already come up with a library of
sounds that allows you to simulate Sim-
mons drums (electronic percussion),
Latin sounds, or even record your own
sounds. (Linn will even burn the chips
for you for a modest sum as long as
you let them add the chips to their
library if they so choose.)

Oberheim’s DX and DMX machines

are more reasonably priced and take a
slightly different approach: Their
sounds are more produced and, in
some cases, a little better thought-out.
Instead of having fixed tuning on
claps, bass drum and cabasa, all of
the voices are tunable. Both compa-
nies have their eye on the replaceable
sound department, but Oberheim al-
lows you to purchase all the sounds for
a particular kit at once via cards (rather
than Linn's chip-by-chip method). The
common way of programming is by
establishing patterns for each section
of a song and then linking them togeth-
er in the order one chooses. Both have
the ability to edit, much in the way a
writer edits text on a word processor.

Oberheim’s less expensive DX is an
incredible machine for the money, but
until quite recently it did not sync to
tape like the more expensive DMX and
Linn. The sync-to-tape feature allows
the recordist to record just a sync tone
and a mono mix when initiating the
track and then use the "“live” machine
sounds when mixing. Alternatively, the
recordist can change the entire drum
track at any point in the recording pro-
cess with a minimum of effort. These
two features can be crucial in the effort
to get the best-sounding final product,
and the flexibility of the drum track is
increased so much by having this
sync-to-tape feature—especially when
one has an eight-track machine—that
this item alone is almost indispensable
in any drum computer.

Roland used to dominate this genre
with their Dr. Rhythm, Drumatix and
Rhythm Composer, but they have yet
to come up with a digital drum ma-
chine. The updated version of their
808, the 909, features mostly analog
signals which have a greater frequen-
cy response. All too often however, it
sounds more like white noise than
drums. Surely this company will even-
tually heed the call, but they've been
outdistanced by their progeny.

Sequential Circuits, best known for
the Prophet Synthesizer, has recently
come out with a digital drum machine
called Drumtracks. Sad to say, it is a
bit of a disappointment for a variety of
reasons. It's more difficult to program
than the competition and is virtually
incomplete without its own six-channel
mixer. Yet even with a good six-track
mixer, stereo panning isn't easily

achieved because of the arrangement
of the outputs on the back. In addition,
the volume control unit per drum is
quite limited, and tuning isn't that easi-
ly accessible (occurring in increments
rather than being fully adjustable). This
machine also tends to heat up dramati-
cally and rather quickly; we sensed
that using it for hours might end as a
scary project.

It must be said that this digital age is
not without its share of headaches.
Most of these machines are easily ca-
pable of pulling tantrums, such that
when you start to fill their memories up
to the brim you are rewarded with freak-
outs where all your information is lost.
From talking to several owners of these
machines, we get the feeling that who-
ever is in the business of repairing the
digital drum computers is keeping
busy. So make sure whichever ma-
chine you purchase carries a substan-
tial warranty because you may well
have to use it.

There's obviously a lot more to this
story than can be told in a few maga-
zine pages, not to mention the tenden-
cy of equipment manufacturers to con-
tinually come up with new products,
making any primer obsolete. Things
are changing so quickly at the home
studio level that professional studio
owners literally have to stay on top of
the semi-pro market just to make sure
they really are sufficiently equipped for
their clients’ needs. In fact, it could be
said that greater progress is being
made now to upgrade semi-pro equip-
ment than to improve the high-tech stu-
dios which too often charge $100 per
hour and mere for their time.

Just remember: Regardless of how
great a major studio can make your
music sound, it also produces as great
a percentage of commercial duds as
the average hole-in-the-wall. Every
year some band makes a Top Ten re-
cord with just a couple of microphones
and a four-figure (or smaller) budget,
but with a whole lot of music on its
side. No matter how highfalutin the
technology gets, someone will always
be able to make their dream come
alive by creating something in a home
studio that brings a little magic into
everyone's life. More than all the toys
that money can buy, this fact is what
keeps the home recordist striving to
make his studio special. y/|

~
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Music just met its Master.

Home audio from Proton, the “Best Picture”
video people. Pure black, purely superb home
audio components that deliver a richness in
performance unequalled in audio today.

Performance is Proton-engineered into
these separates with features like the exclusive
Schotz Tuner/Noise Reduction System in the
digital Proton 440 Stereo FM/AM Tuner.

The Proton 520 Integrated Amplifier also
features High Current capability, Video Select,
and Dual Phono Preamps for both moving coil
and moving magnet cartridges. The Proton 720
Stereo Cassette Deck offers both Dolby® B
and Dolby® C Noise Reduction Systems and
Metal/Normal/CrO, tape capabilities.

Proton Audio components reproduce
the full spectrum of music with great beauty
and depth, perfectly matching Proton Video
components in styling, size and performance.
They’re definitely in a class of their own.

lludis
© 1984 Proton Corporation. 737 West Artesia Boulevard

Compton, California 90220. 213-638-5151.
Dolby® B and Dolby® C are registered trademarks of Dolby {.aboratories, Inc.
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EQUIPMENT PROFILE ‘

Frequency Response: 30 Hz 10 15
kHz, +0.5, —0.8 dB

Capture Ratio: 1.5 dB

Alternate-Channel Selectivity: |
75 dB

Image Rejection: 80 dB

I.f. Rejection: 100 dB

Stereo Separation (At 1 kHz): 50

dB

AM Tuner Section |

Sensitivity: 250 uV/m; 30 pV, exter- |
nal antenna

S$/N Ratio: 50 dB at 100 mV/m

Selectivity: 38 dB

Image Rejection: 40 dB

I.f. Rejection: 55 dB

THD (At 1 kHz): 0.5%

Manufacturer’s Specifications
FM Tuner Section

Amplifier and Preamplifier Sec-
Usable Sensitivity: Mono

10.3 tions

dBf Power OQutput: 100 watls per chan |
50-dB Quieting Sensitivity: Viono nel, continuous, 8-ohm loads, 20 Hz
14.8 dBf; stereo, 38.3 dBf to 20 kHz

S$/N Ratio: Mono, 82 dB; stereo, 73 | Rated THD: 0.0079

dB Damping Factor: 45 at 8 ohms, 1 |
THD (At 1 kHz): Mono, 0.08%; ste- kHz
reo, 0 1“}'—

Input Sensitivity: MM phono, 2.5 |

R-X500 COMPUTER CONTROLLED STEREO RECEIVER

l——— SEA PRESET

= SPEAKERS ==

DISPLAY LEVEL
-t BOFF -2 MOFF N '

Cg )

SEA LEVEL 63Hz 6OHz

mV; MC phono, 250 wV; high level
and tape, 240 mV

Frequency Response: Phono
RIAA +0.5 dB; high-level inputs, 5
Hz to 50 kHz, +0, —1.0dB

Graphic Equalizer Control
Range: =10 dB at 63 Hz, 160 Hz
400 Hz, 1 kHz, 2.5 kHz, 6.3 kHz and
16 kHz

Loudness Control Action (At
—30 dB Volume Control Set-
ting): +6 dB at 100 Hz, +4 dB at
10 kHz

S$/N Ratio: MM phono, 80 dB; high

level inputs, 77 dB

General Specifications

Power Requirements: 120 V, 60
Hz, 350 watts (450 VA)

Dimensions: 17 in (435cm) W x
4% in. (11.7cm)H X 14-9/16 in. (37
cmy) D

Weight: 207 Ibs. (9.3 kg)

Price: $650.00

Company Address: 41 Slater Dr
Elmwood Park, N.J. 07407

For literature, circle No. 90
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STOP LEVEL FM MOOE/MUTE AUTO MORY

MEMORY
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e JEA § MM/MC 8§ LOUDNE
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| can remember when a stereo receiver was a relatively
simple piece of audio equipment; there was a simple tuner
section with a slide-rule dial, a couple of tone-control knobs
volume and balance controls, a program selector switch
and a power amplifier section. How times have changed
JVC's new R-X500B receiver has the most elaborate looking
front panel | have ever seen. The display section leaves
nothing to your imagination; it tells you just about everything
that's happening inside (and outside) the receiver. Normal-
y. | would be critical of such a flashy video-graphics-like
display, but this one truly clarifies and enhances the near-
countless useful features this receiver sports. I'll try to enu
merate all of the unusual features found in this, JVC's top
receiver for 1985, but if | miss any, it's only because there
are so very many

A microcomputer controls the digital quartz-synthesizer
AM and FM tuner sections of the receiver. You can preset
up to 15 AM and 15 FM stations for one-touch pushbutton
recall. Using what JVC calls “Preset Scan," you can sample
all of those preset stations, one at a time. for about 5 S each
to decide which one you'd like to "lock in."” If the input signal
during FM stereo reception is relatively weak, a “"QSC
(Quieting Slope Control) circuit automatically reduces noise
It's actually a rather nice blend circuit. which reduces or
cancels noise, while separation stays at still-acceptable
evels. Instead of a conventional signal-strength meter or
bank of LEDs, the R-X500B has a digital readout of actua
signal strength, shown in dB above 1 uV

TAPE MONITOR

BALANCE

L

Fig. 1—Mono and sterec
quieting and distortion
characteristics, FM
section.

Instead of conventional tone controls. the JVC R-X5008
features an electronically controlled, seven-band graphic
eqgualizer (which they insist upon calling an “"SEA"—for
Sound Effects Amplifier). JVC and other receiver manufac
turers have featured five- and seven-band equalizers in their
products before, but this is the first receiver | know of that
alters band setting efectranically, at the touch of an ‘Up™ or

Down" button (no slider controls). It's certainly the first
receiver to allow you to memorize and store five specific
equalizer responses (plus their inverse curves) for instant
recall. The selected respanse is shown in a special section
of the elaborate display, and the same special display
section works as a sort of real-time spectrum analyzer
during normal use!

A wireless remote-control unit (supplied) allows you to
adjust such parameters as channel balance, volume. and
program source selection. You can also call up preselected
AM or FM stations remotely and even adjust the graphic
equalizer or select any of 'ts memorized response settings

The display area, occupying nearly two-thirds of the up-
per half of the front panel, 1s divided into three major sec
tions. At the left are the seven columns of indicators corre-
sponding to the seven bands of the graphic equalizer. This
display shows either the response curve set or selected or
the spectral content (in each of its seven bands) of music
being played through the receiver. Five tiny pushbuttons
further to the left select any of the five memorized response
curves. The middle display section tells you such things as
program source selected (using symbols as well as words)
volume-control setting. status of the tape monitor and dub-
bing switches, and whether or not the loudness circuit has
been activated. The right-most display section is devoted to
the tuner and. besides indicating tuned-to frequency. shows
which s:ation-preset button has been chosen, the condition
of the received signal, and which tuning mode (manual or
automatic) has been selected. The station-frequency indica
tor doubles as a digital indicator of actual signal strength (in
dB) when an appropriate button is pushed. If the “QSC
(blend) circuit comes on automatically because of weak
stereo-signal reception, that Is also indicated in this display
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- CAN YOU SEE THE MUSIC?

B&W's newest star is in the spotlight. B&W goes one step beyond. B&W has totally redesigned t
To celebrate the marriage of Audio and Video, B&W of magnet circuits and motor system by producing nicke
England commissioned its world renowned research team to cobalt centre pole magnets. B&W has p 30 - ZM
design a loudspeaker dedicated to the audiolvideo environ- speakers, giving virtually a Zerc Magnetic F i
ment. A new star was dorn! tionary new approach actually enhances

the loudspeaker system beyond anyt
Until recently, TV was meant to capture the eye rather than simple screening, B&W ZMF spea
the ear, a one-expe‘ience medium. But now, with the medlatelyadjacenttothetelevlsno

availability of Beta and VHS Hi Fi and the advent of Stereo any adverse effect.
TV, it has becomeatwo-experience medium. Yes, you can ex- 4

pect theatre qua ity sound i1 your own living room. B&W E]ehl.rt)d 'hf sugg..ws'sfu! dﬁj"a
video acoustic moritors reproduce the whole eight octaves I el org |des ; Bs&w\s'r
of sound, an astouncing improvement over the four to five oc- fg?rzloﬁg receosrlc%rr:.g ol
taves reproduced by o-dinary TV speakers. worldwide as their clag

fessional recording

The television picture tube and associated components are has dedicatedd

seriously affected bty stray magnetic fields. The magnets ti f live
employed in TV loudspeakers are shielded to prevent Eapsiuon of
magnetic interference but if arge magnets required to pro- More than.
duce true high fid=lity are used, then shielding is only partial- loudspeak

ly effective. complet

VIDEO ACOUSTIC MONITORS

SUPERB SOUND WITHOUT PICTURE DISTORTION OR MOVEMEN

Anglo American Audio P.O. Box 653, Buffalo, NY 14240 (416) 297-0595




Equalizers in receivers
aren’t new, but this is the
first receiver I know of that
alters the band setting
electronically.

e

area, as are a few other items relating to tuning mode and
auto scan mode of the tuner section

To the right of the display area are 15 numbered buttons
plus a "Preset Scan" button, which is used to quickly audi-
tion the 15 preset stations. To the right of these keys are
touch pads used to select program sources and tape moni-
toring and dubbing functions. Separate high-level inputs are
provided for "AUX" and “DAD" (Digital Audio Disc or CD
player) program sources. Two tape-monitor loops are avail-
able in this receiver.

About two-thirds of the way down the panel are several
horizontally oriented, slim touch buttons. These are used to
turn power on or off, to select either or both pairs of speak-
ers, to switch the graphic-equalizer display from showing
response curves to serving as a real-time spectrum analyz-
er, and to memorize graphic equalizer settings. Also pres-
ent at this level are several buttons associated with the tuner
section, such as a manual "Tuning” bar, a "Memory" button
for storing preset frequencies, an “Auto Memory' switch
which lets you scan usable signals and store them in memo-
ry at the same time, a switch labelled “CH/dB" which se-
lects whether one of the displays will show station-preset
numbers or incoming signal strength in dB, an FM mute
button, and a button which selects the signal-strength level
to which the auto-scan tuning will respond

Along the lower edge of the panel, below the equalizer
display area, are small pairs of touch buttons, each as-
signed to a specific equalizer frequency band. Touching the
upper button boosts response at the designated center
frequency, while pushing the lower button cuts response at
that center frequency. A covered stereo headphone jack is
located to the left of these equalizer adjustment buttons,
while to their right are four additional controls associated
with the graphic equalizer. The first of these is used to
restore flat response. The next gives the inverse of the
response curve (boost becomes cut, cut becomes boost),
and the third and fourth select whether the equalized re-
sponse should be applied to the program source or to the
tape-recorder outputs.

The seven buttons remaining, at the bottom right, select
MM or MC phono input, switch the loudness compensation
on and off, adjust left/right balance, set volume, and switch
the audio muting on and off.

The entire front panel is finished in black, while the dis-
played graphics and lettering range in color from yellow
through orange, to brown. JVC has another, lower-powered
model (70 watts per channel), known as the R-X400, whose
front panel is finished in silver and black. This model resem-
bles the higher powered R-X5008B in all respects except that
it does not come with a remote-control unit, nor does it have
a moving-coil (MC) phono input

The rear panel is equipped with the usual array of input
and output jacks, antenna terminals (for 75- and 300-ohm
FM antenna lines as well as for an external AM antenna),
twin sets of speaker output terminals, an AM and FM chan-
nel spacing switch (for the U.S., 10 kHz on AM, 100 kHz on
FM: for Europe and other areas, 9 kHz and 50 kHz, respec-
tively). a pair of a.c. convenience outlets, a fuse-holder, a
chassis ground terminal, and a DIN-type connector for one
of the tape-monitor loops. A separate AM loop antenna is
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packed with the receiver and is installed at the rear panel so
that it can be pivoted away from the chassis for best AM
reception.

The amplifier section of the R-X500B utilizes JVC's Dy-
namic Super-A power amplifier circuitry. According to JVC
this circuit combines the positive attributes of both Class-A
and Class-B circuitry. Because output transistors are never
switched off, no switching distortion is generated. On the
other hand, in terms of efficiency, the circuit behaves much
like a conventional Class-B amplifier. Other circuit innova-
tions built into this section are said to improve overall linear-
ity and reduce open-loop (before application of feedback)
distortion. Another new circuit, which JVC calls a Gm Driver
(it has nothing to do with the Detroit Proving Grounds), is
said to improve performance by driving the power stage at

AUDIO/DECEMBER 1984

53



Performance was excellent.
The tuner picked up all my
50 favorite FM stations,
strong or weak, and the
amp sounded great at loud
and soft levels.

Fig. 5—
Frequency
response,
AM tuner
section.
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Fig. 7—
Control
characteristics
of seven-band
SEA equalizer.
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constant voltage. to reduce output impedance and achieve
flat frequency response. This circuit 1s intended to negate
the effects of counter EMF generated by the speaker load.
while at the same time reducing distortion caused by the
inherent nonlinearity of power transistors.

Tuner Measurements

Figure 1 shows signal-to-noise and distortion characteris-
tics as a function of input signal strength for the recewer's
FM tuner section. | measured excellent signal-to-noise ratios
of 82 dB in mono and 78 dB in stereo for strong-signal
inputs. Distortion in mono. for a 1-kHz modulating signal.
decreased to a low value of 0.055%: in stereo. the same
signal was reproduced with total harmonic distortion levels
of only 0.09%. Fifty-dB quieting was reached with a signal

strength of only 14.5 dBf in mono and 37 dBf in stereo. The
stereo switching th-eshold (which corresponds to the mut-
ing threshold as well) measured 24 dBf. A plot of harmonic
distortion versus audio modulating frequency is shown in
Fig. 2 for mono and stereo reception. At 6 kHz, THD in
stereo was still relatively low, at 0.15%.

Freguency respcnse and channel separation for the FM
tuner section are depicted in the ‘scope photo of Fig. 3. The
upper trace shows frequency response in stereo. Response
was flat to within 0.5 dB all the way out to the highest
broadcast frequency of 15 kHz. The lower curve represents
crosstalk In the unmodulated channel's output. Separation
was 55 dB at 1 kHz. decreasing to 40 dB at 100 Hz and 46
dB at 10 kHz. The middle curve in Fig. 3 shows what
happens to separation when the QSC circuit operates (in
the presence of weak signals). Essentially. separation is
reduced to around 15 dB across the entire audio band. with
attendant reduction in background noise

Figure 4 illustrates the relative levels of crosstalk. separa-
tion and distortion components for a 5-kHz modulating sig-
nal applied to one channel. In this spectrum-analyzer 'scope
photo, the sweep 1s linear from 0 Hz to 50 kHz. The two
spikes at left are the desired 5-kHz signal (taller spike) and
the undesired 5-kHz crosstalk showing up at the opposite
channel's output. Other components in the output of the
unmodulated channel. seen further to the right. are harmon-
ics of 5 kHz and any 19- or 38-kHz subcarrier components
that might be present. If you have been following my tuner
and receiver reports over the last few years. you will recog-
nize, as | did. that this tuner section 1s one of the best | have
ever measured 1n terms of crosstalk and distortion products
In the stereo mode. All of the unwanted components in the
unmodulated channel's output are better than 65 dB below
the level of the 5-kHz signal appearing In the modulated
channel's output!

Capture ratio measured exactly 1.5 dB. as claimed. while
alternate-channel selectivity measured 75 dB. Image rejec-
tion was 82 dB. as against the 80 dB claimed by JVC. and
i.f. rejection was in excess of the 100 dB claimed. AM
rejection, not spectfied. measured a very high 65 dB.

Figure 5 is a plot of frequency response for the AM tuner
section. Although audio fidelity of this section was not much
better than that typically found in most receivers. usable
sensitivity was very good. measuring a very low 10 pV as
against 15 pV claimed. Signal-to-noise ratio in AM was also
quite satisfactory, with readings in excess of 50 dB. Distor-
tion, for a mid-frequency signal. was 0.4%. or slightly under
the 0.5% specified by JVC.

Amp and Preamp Measurements

The power amplifier section of the R-X5008B recewver deliv-
ered nearly 110 watts per channel into 8-ohm loads before
there was evidence of chipping. At its rated output (100
watts per channel). THD for a 1-kHz signal was an almost
unmeasurable 0.002%. In fact. to measure the THD for this
amplifier | found it necessary to use my spectrum analyzer
in a special setup (in combination with the “Distortion Out-
put” of my distortion analyzer) which provides me with a
useful dynamic reading range of more than 120 dB for any
reference level. In this case. the reference level was 100
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Introducing the Canton

CT 2000 floor standing
speaker - our first using
proprietary vent technol-
ogy. The result is sound
reproduction so fast, natural
and free of coloration you
must hear it to appreciate
the acoustic achievement
it represents.

Engineered to meet the
most exacting demands of
digital technology. the CT
2000's superior dynamic
range, resolution and tran-
sient response stem from
Canton’s solid technical
expertise.

And. like the entire Canton
product line, every element
of the new CT 2000 is
designed, engineered and
manufactured within
Canton's factory...this gives
us the solid quality for
which we are known
worldwide.

Solid detailing goes into
every Canton speaker as
well. That's why we offer our
speakers in a variety of fine
finishes, like walnut and oak
veneers, rich black,

bronze and white lacquers
and now a premium finish,
gloss mahogany. For at
Canton, we believe speak-
ers should look as good as
they sound.
And what about the CT
2000's technical specs?
We think you'll find these
solid as well:
Efficiency:

92dB (I meter/1watt)
Frequency Response:

18-30KHz
Power Handling:

3CO Watts (music

spectrum)
Distortion:

OX% (DIN Standard)
Dimensions (WxHxD):

14" x 38" x 147
Solidt acoustic technology
& design principles, solid
detdiling & quality. For you
it means a solid
investment, Visit your local
Canton dealer today.

Canton

North Americq, Inc.
254 First Avenue North
Minneapolis, MN 55401

Die reine Musik

Enter No. 14 on Reader Service Card




I have no hesitation in
giving my unqualified
approval and
recommendation to this
true bargain receiver.

watts of output, and the THD components showed up some
95 dB below that reference. Figure 6 is a plot of harmonic
distortion versus power output for frequencies of 1 kHz. 20
Hz and 20 kHz. At rated output, THD for a 20-kHz test signal
measured only 0.0045%, while for a 20-Hz signal it was
0.005%.

I measured a much higher damping factor for the receiver
than was specified by JVC. My reading was an even 100. as
against the claimed 45. The difference may well be caused
by the fact that JVC specified damping factor for a 1-kHz
signal, whereas the EIA Measurement Standard for amplifi-
ers calls for the test to be made at a frequency of 50 Hz.
Dynamic headroom was a modest 0.83 dB. CCIF-IM distor-
tion was extremely low, at 0.0039%. and IHF-IM distortion
was below my limit of measurement, which is 0.03%.

Phono input sensitivity. referenced to 1-watt output. mea-
sured 0.25 mV for the moving-magnet (MM) inputs. 0.025
mV for the moving-coil (MC) inputs. A 24-mV signal at any
high-level input produced an output of 1 watt with the
volume control set to maximum. Phono overload measured
110 mV for the MM phono inputs and 20 mV for the MC
inputs. RIAA equalization was slightly off at the low-frequen-
cy end. measuring +0.4 dB (relative to the ideal RIAA
response characteristic) at 30 Hz. At the high end of the
playback curve, the deviation was —0.5 dB at 15 kHz.
Overall frequency response via the high-level inputs was flat
from 7 Hz to 45 kHz for the — 1 dB roll-off point, and from 3.5
Hz to 90 kHz for the — 3 dB cutoff limits.

The complete control range of the seven bands of the
graphic equalizer is illustrated in the composite spectrum-
analyzer ‘scope photo of Fig. 7. The perfect spacing of the
fiter's center frequencies is as accurate as any | have
encountered during tests of separate. dedicated graphic
equalizers.

Signal-to-noise ratio in phono, referred to a 5-mV input
signal applied to the MM inputs and to a 1-watt output at the
speaker terminals. measured a very outstanding 84 dB. For
the MC nputs, using a referenced input signal of 0.5 mV,
the S/N ratio was 69 dB. With the standard 0.5 V applied to
the high-level inputs, S/N was 89 dB when referenced to 1-
watt output. If you hooked up a CD player to this unit and
then drove the R-X500B to within 3 dB of rated output during
peaks in program material, the system would provide a total
dynamic range of 106 dB—89 dB with respect to 1 watt,
plus 17 dB to get to the 50-watt peak level (3 dB below rated
output). That's more than enough dynamic range to handle
any program on a Compact Disc or from any other digital
audio source.

Use and Listening Tests

Admittedly. the JVC R-X500B 1s a receiver that takes a bit
of getting used to—there are so many buttons to push and
so many unusual features to learn about. Of course, the
elaborate visual disptays help greatly. and the more | played
with this receiver and its many circuits. the more fascinated |
became with what is now possible in a compact receiver. |
can remember when the first microprocessor-controlled
graphic equalizer with response storage memory was intro-
duced as a separate component: It cost more than $2,000!
And now here is that facility incorporated as just one of

i ]
many features in an integrated receiver. The first frequency-
synthesized tuner with preset facilities | ever tested was
able to memorize no more than five favorite stations, as |
recall. and it cost around $2.000. Now here is quartz-
synthesized tuning with memories for 30 AM and FM sta-
tions in the tuner section of a $650 receiver.

| wish | had more time (and space) to detail all the other
marvelous features of the R-X500B. such as its auto-scan
and auto-tuning modes, 1ts automatic switchover to stereo-
blend for noise reduction. its ability to deliver five different
user-made response curves and their inverse at the touch of
a button, and its multi-purpose graphic spectrum-analyzer
display and FM signal-strength indications. Suffice it to say
that | had a ball playing with this receiver, and | suspect that
anyone who buys it will have as much fun with it as | did.

As for how it performed as a tuner and as an amplifier, |
can only say that it was excellent. The tuner was sensitive
enough and selective enough to enable me to pick up all my
favorite strong and weak signals (over 50 of them) in FM. |
did find one little annoying quirk in the QSC feature. When
you tune to a weak FM stereo signal, the QSC circuit goes
on. just as it's supposed to. and its light glows to indicate
that noise has been reduced at the expense of separation.
But QSC does not shut off if the station’s strength increases
again, and there's no direct way to defeat it. The only way to
disable the circuit and restore full separation is to tune away
and then tune back.

Aside from that minor complaint | could find nothing to
criticize about the R-X500B in terms of features. layout, or
sound quality. The amplifier sounded great at loud listening
levels. Perhaps even more important, during very soft pas-
sages (such as those likely to be encountered with program
sources of wide dynamic range) sound was as clean as
could be, with no residual noise or distortion to distract me.

| think perhaps many of us who come across a lot of new
audio equipment tend to take some of the more recent
design innovations for granted. We shouldn't! The JVC
R-X5008B is true state-of-the-art, if | may use that shopworn
phrase once again. The engineering is superb in every
sense. The uses to which the built-in microprocessor has
been put are practical and not superfluous frosting on the
cake. “Computerized” and “computer-controlled™ are much
overused terms these days in the audio industry. In this
receiver, JVC can be forgiven for perhaps using these terms
a bit loosely. The fact is that, whether you are controlling the
R-X5008B remotely from the comfort of your listening chair or
via its front panel light-touch buttons, the unit responds as
quickly and as surely as a computer, while providing sound
that is not the least bit computerized or artificial-sounding. If
| were confronted with just an FM/AM tuner that sold for the
same price as this whole receiver and performed as well as
the R-X500B's tuner section. | would have absolutely no
hesitation in recommending it. If | found an integrated ampli-
fier with a built-in, seven-band. electronically controlled
graphic equalizer that performed as well as the preamplifier
and amplifier section of the R-X500B and sold for the same
price as this entire receiver, | would not hesitate to recom-
mend it. That ought to give you some idea of my unqualified
approval and recommendation of this true bargain receiver
from JVC. Leonard Feldman
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FQUIPMENT PROFILE i

reo, 0.15%

kHz, +1.5dB

SAER102 |
RECEIVER

Manufacturer’'s Specifications

FM Tuner Section

Usable Sensitivity: Mono
dBf; stereo. 17.2 dBf

50-dB Quieting Sensitivity: Mono,
14.4 dBf; stereo, 35.8 dBf

§/N: 50 dB.
THD: 0.5%

11.2

I $/N: Mono, 75 dB; stereo, 70 dB
THD (At 1 kHz): Mono, 0.10%, ste-

Selectivity: 30 dB

Capture Ratio: 1.7 dB

Image Rejection: 78 dB

I.f. Rejection: 88 dB

Spurious Rejection: 88 dB

AM Suppression: 55 dB.

Separation: 50 dB at 1 kHz; 40 dB
from 100 Hz to 10 kHz

Frequency Response: 40 Hz to 15

AM Tuner Section
Usable Sensitivity: 15 nV

Selectivity: 32 dB

I.f. Rejection: 40 dB
Image Rejection: 45 dB

Amplifier Section
Power Output: 50 watts per chan-
nel, 8 ohms, 20 Hz to 20 kHz

THD: 0.025%

SMPTE-IM Distortion: 0.035%

Dynamic Headroom: 0.2 dB

Damping Factor: 30

Input Sensitivity: Phono, 2.5 mv;
high level, 150 mV (for rated power).

Frequency Response: Phono
RIAA +0.25 dB; high level, 10 Hz to
100 kHz, +0, —2.5dB

$§/N: Phono (re: 2.5-mV input), 82 dB;
high level (re: 1-watt output), 77 dB

Tone Control Range: Bass, +10
dB at 100 Hz; treble, +10 dB at 10
kHz

General Specifications

Dimensions: 19 in. (483 cm) W x
3.5in. (89cm)H x 14in. (35.6 cm)
D

Weight: 22 Ibs. (11 k).

Price: $499.00.

Company Address: 1734 Gage St.
Montebello, Cal. 90640

For literature, circle No. 91

|RECT -LINE AECEI/ER

COMPUTER (o]

O

The trend towards knobless audio products continues.
SAE's new R102 integrated receiver sports not a single
rotary knob on its front panel, and the result, in my opinion,
IS a clean-looking, easy-to-operate unit that would fit nicely
into any mid-priced home audio system. This is partially
made possible by a design concept which SAE calls Direct-
Line Audio. It uses an on-board microprocessor/computer

to make front-panel layout independent of the audio circuits’
locations in the chassis. As SAE puts it, "This approach
frees both the audio engineer and the front-panel designer
to optimize their respective areas

In the R102, almost all controls have been grouped ac-
cording to their function, with alphanumeric or digital read-
outs for each group. Input selectors cluster around an
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Ah, our legendary HD 414's. They've
become the standard of recording and broadcast
studios. The favorite of critics and music lovers
everywhere. And they're even used by NASA.

Which explains, in part, why they've outsold
every other headphone.

So why tamper with success?

Because as good as the transient re-
sponse and dynamic range of the HD 414 were,
we found ways to make them even better.

And as comfortable as the HD 414's Open-Aire®
design was, we were able to improve it with
larger cushions and lower headband pressure.

The result: Our new, improved HD 414 SL.
Audibly superior with analog records, tapes
and broadcasts. And incredible with digital.

Audition them—as well as our more modestly-
priced 410 SL—at your Sennheiser dealer. And
hear what happens when the world’s leading head-
phone innovator won't leave well enough alone.
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The clean front panel of

SAE’s R102 receiver starts

with an on-board

microprocessor/computer

for control of functions.

MONO S/N * 80 dB ——es

Fig. 1—Mono and stereo
FM quieting and
distortion characteristics.

Fig. 2—Distortion vs.
frequency, FM section.
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Fig. 3—Response (top
trace) and stereo
separation vs. frequency,
FM section.
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alphanumeric display showing which signal source (and, in

tuner mode, which station memory) is selected. Tone func-
tions (including a memory selector that lets you return to
either of two favorite bass and treble settings instantly) line
up beneath a digital display which shows the degree of
bass and treble cut or boost. Most tuning controls lie just
under the digital tuning display (the exception, a rocker
which scans up or down through the eight-station memory
on each radio bard, is grouped with the input selectors).
And a digital display showing volume settings for each
channel sits above the buttons and switches for all volume-
related functions. All controls whose action is not shown in
the main displays have indicator LEDs, so control settings
can be taken in at a glance.

My overall impression of the front panel's layout is that it
may be too "computerized” for those who belong to the
inveterate knob-twirler school of audio appreciation. On the
other hand, those whose interest is primarily in listening to
good music will appreciate the ease with which this receiv-
er's controls performn. Many people will love it; a few will feel
it takes some of the fun out of using the equipment.

Control Layout

A detailed description of the front-panel control layout will
show you what | mean. Six touch pads and a double-width
rocker pad are found at the left end. Four of these light-
touch buttons or pads are used to select program input
sources ("'Phono,” "AUX/CD,” “"AM" or “FM"). According to
SAE, changing inpJt selections makes the receiver’s micro-
processor ramp the volume first down, then up again, for a
fast cross-fade effect, visible on the volume display across
the panel. | didn't notice this, probably because the owner's
manual hadn't alerted me to look for it.

Below the input selectors come the switches which select
main or remote speaker output. Separating these input and
output functions is a double-width “Memory Scan” rocker,
which accesses the eight station memories. A single touch
of the appropriate end of the bar retunes to the next or
previous memory; holding down the bar continues the scan
to more distant memory numbers.

There are a total of four displays arranged in pairs across
the upper section of the panel. The display closest to the
controls just described shows which program source has
been selected ("F" for FM, “A" for AM, "AU" for AUX and
"PH" for phono), and, when the memory scan bar is de-
pressed, it shows which of the eight memorized frequencies
has been called up (e.g.. “F2,” “AB,” elc.). Below this
display are “Tape " and "Tape 2" touch bars (for selecting
either of the tape monitor loops), a tape 1-to-2 or tape 2-to-1
"Tape Copy" rocker switch pad, and another rocker pad
which programs the tuner and tone memories. Pressing this
pad starts an LED flashing; calling up the appropriate mem-
ory (and, for station memory, pressing “Program” again)
makes the memory entry and extinguishes the LED.

To the right of this cluster, and below the second display
area, are lreble and bass rocker touch bars and a bar
labelled “Tone Memory." Pressing either end of this bar after
pressing the "Program” bar memorizes control settings,
while pressing the memory bar alone recalls the memorized
tone setting. (Memory 1 comes factory-programmed for
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This isn’t just another pretty face. It's a
masterpiece of electronic sophistication
and technical wizardry.

One look at its dazzling FL display
gives you instant verification of station
frequency, memory program number,
output and input source, Acoustic Mem-
ory settings and virtually every other
AA-A45 receiver operating function.

You’ll find AKAI innovations like Direct
Access Volume Control. Just one of
many computer-controlled functions,
it responds with instantaneous volume
settings at the touch of a bar. A special
safety circuit automatically prevents
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abrupt volume increases and resulting
performance problems.

Tuning is also at your fingertips, thanks
to 20 Station Random Pre-Set Memory.
An advanced tuner section that incorpo-
rates quartz frequency synthesis for
continuous, drift-free reception.

There’s even a Zero-Drive circuit that
elim<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>