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INTRODUCING DIGITAL
ES COMPONENTS
FROM THE PEOPLE WHO
BROUGHT YOU THE

DIGITAL PLAYER,
DIGITAL DISC,
DIGITAL REVERBERATOR,
DIGITAL PROCESSOR,
DIGITAL MIXER,
DIGITAL RECORDER.,

DIGITAL EDITOR,

L A
When the history of
music 1s written, the chapter
on digital will read like a
list of accomplishments from
just one company—Sony.
And now, to meet the
stringent demands of their
digital creations, Sony engi-
neers have developed an

|} W N

entirely new line of high-fidel-

1ty components. The ES Serles.

To handle the phenom-
enal dynamic range of the
new CDP-T01ES compact disc
player and PCM-701 ES dig-
1tal audio processor, ES fea-
tures what Stereo Review
calls a “truly exceptional” inte-

5
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grated amp. One that of-
fers “the highest dynamic

headroom of any amplifier
we have yet measured.

The Sony-patented Ac-
curate Pistonic Motion
(APM) speaker design has
been engineered to han-
dle prodigious quantities of



power without distortion

Even the tuner's Direct
Comparator has been de-
signed to complement the im-
proved FM broadcast sig-
nals that result from digital
source material.

Furthermore, because
no innovation, no matter how

remarkable, should force

you to discard your present
music collection, ES also
Includes a LaserAmorphous”
3-head cassette deck and
linear tracking Biotracer turn-
table—these are worthy
challengers to anything on the
market today.

To find out more infor-
mation on the Sony ES Series
and the name of your near-
est ES dealer, call Sony toll-
free at 1-800-222-SONY.

SONY.

THE LEADER IN DIGITAL AUDIO*
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HARMAN KARDON INTRODUCES

THE MOST ADVANCED STATE-OF-THE-MIND RECEIVER

LS

i

Thirty years ago Harman Kardon intro-

duced the worlds first'high fidelity receiver.

It was built on.the philosophy that quality audio
must evelve from creative, quality thinking.

£ __—THat quality of thought has served as the foundation of all

Harman Kardon audio products.

In 1958 Harman Kardon introduced the world's fist stereo
receiver.

In 1963 Harman Kardon introduced Ultrawideband Frequency
Response and in 1970 Harman Kardon became the first com-
pany to use Dolby' in a cassette deck.

Today, Harman Kardon audio products continue to be so
technologically advanced that “state-of-the-art” falls short of
describing them. They have become “state-of-the-mind;" the
highest level at which the mind can create.

A distinct example of Harman Kardon's state-of-the-mind tech-
nology is the hk690i receiver, which leads their line of quality
receivers and possesses their most important state-o™-the-mind
concept to date: High instantaneous Current Capability.

Harman Kardon has consistently used High instantaneous

. Wility (HCC) in all of their amplifier sections. HCC
provides the Instantaneous power that is vital to precisely drive

and control nearty an speaker system.

With its HCC of 45 amps, the hk690i will develop far more power
under peak loads than its rated 60 Watts per charnel® while

240 Crossways Park West, Woodbury, NY 11797 in Canada, Gould Marketing, Quebec.

© HK 1983
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maintaining the low distortion and

widebandwidth required for accurate sonic
reproduction. This means ttrat the hk690i gives you
louder, clearer sound than any other 60 Watt® receiver.

The digital synthesized quartz-locked hk690i has an Ultrawide-
band Frequency Response of 0.2Hz to 150kHz, as'well as low
negative feedback for extremely fast and accurate transient
response. The result is the virtual elimination-of TIM distortion.

The phono section of the hk690i has a unique dual RIAA
equalization circuitry which maintains a constant iow level of
negative feedback throughout the audio frequency range. An_
exclusive sample-and-hold MPX decoder decreases high fre-
quency switching noise while efiminating the Need for much of
the filtering normally required in FM processing.

Among performance features included are: Provisions for two
tape decks (with tape copy capability), switchable bass and
treble turnover frequencies, a Moving Coil head amplifier, and
subsonic and high cut filters.

The hk690i provides the combination of pure power and sonic
excellence that the true audiophile demands.

So, while other manufacturers continue to pile on unnecessary
features and gimmicks, Harman Kardon continues to develop
fundamentally advanced audio equipment.

1. Dolby is the registered trademark of Dolby Laboratories, inc.

2. 60 Watts RMS per channel into 8 Ohms, 20Hz-20kHz with less than 0.6% THD,

. P al P
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For more information call toll-free 1-(800) 528-6050 ext. 870
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Available on New
High Quality XDR/HX Cassettes

J.S. BACH

Concertos in D minor & G minor
Concerto for Violin & Oboe
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to'theitest!
Introducing the New Acoustat
Model ONE + ONE Speaker
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Now that you've experienced the
noiseless reproduction of today's
digital technology, how does your
present speaker systemn stack up?
In designing the new Acoustat
Model ONE + ONE, our refe--
ence was liye music - the ultimate
test. So when it came to reproduc-
ing the startling clarity and ir-
creased dynamics that digital has
to offer, the music came through
loud and clear.

Our advanced full-range electro-
static speakers are free from the
distortions and tolorations of
conventional multi-way box-
speakers. Music emerges with all
the harmonics and sonic detail
of the original performance.

The ONE + ONE' revolutionary
floor-to-ceiling line-source ar-ay
recreates the height and depth

of the concert hall with realism
unmatched by the most exotic
designs.

Acoustat. We brought the price of
high technology down to earth.
Call toll-free for more information
and the name of your nearest
Acoustat dealer.

Bringing Music To Life

ACQURTAT|

Toll Free:
1.800-327-3136
In Florida:
305-462-6700
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Compact Diac Player SL-P8

The new Technics Digital Disc Players.
Now lasers and computers
give you the one experience your conventional
audio system never could: Reality.

Reality: The duplication of a live musical oerformance. The
most elusive goal of all. Yet reality is precisely what you hear
with Technics digital disc players.

How? Technics revolutionary digital disc players have a
laser instead of a conventional stylus. Beca.se instead of
conventional record grooves, digital discs have a computer
code. The laser “reads” this code as a computer instantan-
eously translates it into music.

What you hear is not just a reproduction of the music,
but a re-creation of it: reality.

And nothing touches the digital disc except the laser
beam. That means there is no wear. No noise. And no dis-
tortion. All of which can plague conventional records.

compact All this Technics digital tecanology comes
‘_[ﬂ[]g@ together in the new generation Technics cigital
Sicitacauoio  disc players. The remarkabie SL-P8 and SL-P7.

You can programthe 5L-P8 up to 32 different ways. Play
any selection you want. In any order you want. Repeat tre
selections you like. Everiskip ones you don't.

Auto Music Scan autcmaticalty plays the first 10 secencs
of every selection. So firding the selection you want is 2asy.
The fluorescent d'splay shows you precisely where the
laser is on the disc. S0 you can even find the exact notes you

want to hear.

And to let you dc all this fronm across the room, there’s
even an infrared remote contrcl

Experience the full range of Technics. digital technology.
Including the new S.-P& and affordable SL-P7. The digital
revolution continues at Technics.

Technics

The science of sound

3uy a Technics Compact DL&-Player between January 1 and May 31, 1984 and Technics will send you 5 free Digital Audio Discs.

-

See your participating Technics dealer for details.




If noise, hum and distortion turn
you off, turn on Sansui's new AU-D77X*
integrated amplifier for pure, true sound.

Only Sansui offers a trio of
exclusive noise-eliminating innovations.

First, the unique Super Feed-
forward DC power amplifier system routs
virtually all types of distortion at all
frequencies in the power amplifier.

Then, DD/DC circuitry, anather
Sansui breakthrough, produces high
speed response and unmeasurable TIM
in the predriver stage of the power amp.

And finally, Sansui’s latest contri-
bution to silent performance, the Ground
Free circuit, remarkably reduces Interface
Hum Modulation (IHM) distortion in the
power supply.

The result is clean, uncluttered
music that's virtually free of noise, hum and
distortion. (You also get this impeccable
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Sansui's new GF amplifiers depart from the

conventional to assure inaudible distortion even

at the highest level of sound.
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performance with Sansui's 130-watt " top-
of-the-fine AU-D11 il integrated amp.)

One outstanding performer deserves
anaother, The TU-S7 7X tuner adds a new
dimension to the state-of-the-art. Its new
FM muitiplex decoder improves channel
separation and reduces distortion signifi-
cantly. Also available is the TU-S77AMX
tuner which automatically receives and
switches to every approved AM stereo
broadcast system.

The AU-D77X and TU-S77X make
the perfect tuner/amp combination for
peopie who appreciate great technology
as much as they enjoy the silence in great
sound. Get the ‘'Silent Treatment"’ at
your Sansui audio specialist, or write for
literature.

SANSUI ELECTRONICS CORPORATION
Lyndhurst, NJO7071; Carson, CA 90746
Sansui Electric Co., Ltd., Tokyo, Japan

- Ty \

*AU-D77X—110 watts, 0.0028% THD; AU-D11 11—130 watts, 0.0025% THD.
' Minimum RMS, both channels driven into B ohms, from 10-20kHz.




About This Issue

Inside the Pages of February's High Fidelity

FEBRUARY

THOUGH DIGITAL Compact Discs tend
to capture the headlines these days.
few of us have forsaken more tradi-
tional audio components. In fact,
cassette decks and tape recording re-
main as popular as ever. Over the
past year, we’ve documented several
decks that have sought unique solu-
tions to long-standing problems. In
this issue, our test reports focus on
autoreverse, including a radically
new approach from Nakamichi.

Buying a cassette deck used to
be fairly easy. There was one noise reduction system (Dolby B) and sim-
ple selector switches for matching bias and recording equalization to the
tape in use. All that has changed. Even today’s basic cassette decks have a
wealth of features from which to choose. In **Shopping for the Right
Deck.”” E. Brad Meyer explores the key decisions you must make, ex-
plains how to interpret HIGH FIDELITY's test reports, and tells how to con-
duct your own in-store evaluations.

Most of us who have even a minimal cassetie tape collection have suc-
cumbed to portability, whether in a car stereo deck or one of the ubiqui-
tous personal portables. “*Tape Deck™ columnist R. D. Darreli, who last
year was bitten by the **Walkabout™" bug, returns in *"Walk on Ayre'" with
prerecorded cassettes he recommends for portable listening.

And anyone who listens to music—whether pop, jazz, or classical —
eventually builds a record and tape collection. In the beginning, it’s rea-
sonably easy to remember where your specific recordings or performances
are. But after a while, you’ll probably have to resort to some filing and lo-
cating scheme, usually in the form of a card catalog. Several months ago,
we reviewed a basic computerized cataloging system as an alternative to
file cards (see "*Let Order Prevail,”” June 1983.) Many of you who tried
the VisiFile approach found it wanting in a number of important respects.
We, 100, suspected that there must be a better way, and now we think
we've found it. The program we chose is dBASE il, which we turned over
to music critic Allan Kozinn. who has more than 7.000 recordings. After
some experimentation, he confirmed our hunch, and he reports on his ex-
perience in ‘*Setting Up a Super Catalog.” —W.T.

Cataloging by computer

HIGH FIDELI L
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ON THE COVER: Nakamichi RX-202 cassette deck, JVC DD-V9 cassette deck

Paul McCartney: Photo by Paul Cox Retna Ltd.
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audjo-talk from

audio-technica

Number 12 in a Series

COILED FOR ACTION!

The coils in a moving magnet phono car-
ridge are important in deternuning the ulti-
mate quality possible from the unit. Their
design can affect frequency response. out-
put level. sensitivity to hum and noise. and
other cnitical aspects of cartridge behavior.

Two or Four Coil Design
Most modern moving magnet cartridges use
either two coils (one for each channel) or
four coils (a connected pair for each chan-
nel) to pick up the tiny magnetic field
changes from the magnet(s) at the end of
the cantilever. Inside each coil is a metal
‘0il core which extends toward the magnet
as a pole piece 10 sense the magnetic field
and transmit its fluctuations to the coil
windings. In two-coil designs the pole
pieces extend from either end of each coil.
while four-coil designs use a pole piece at
one end of each coil. plus a metal sirap to
connect the two coil cores together

———

s~
SINGLE - WIRE |
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A TVECTOR-ALIGNED TYPICAL TWO-COIL
DESIGN DESIGN

A-T High-Efficiency Design

Most Audio-Technica Vector-Aligned "
cartridges use FOUR couls, with two to pick
up each stereo signal. To achieve the highest
sensitivity. A-T uses a single U-shaped part
1o create the pair of pole pieces and cotl
cores, plus the connecting strap tor each
channel. with both coils wound directly on
the same part. This eliminales the need tor
soldering or welding the pole pieces. coil
cores. and connecting strap together. thus
reducing losses. In addition. A-T winds
both coils from a single, unbroken wire
which s directly connected to the output
terminals. again to reduce losses by elim-
inating unneeded internal connections.

Hum is Cancelled

Each pair of A-T coils is also wound so
that external hum and electrical fields are
rejected without reducing the sensitivity to
magnet motion. In this “hum-bucking™
design the coils in the pair are wound in op-
posite directions, so that any hum appearing
in one coil is cancelled by the same (but
opposite) hum in the other coil. A-T car-
tridges are also caretully shielded to lower
the strength of any external hum fields
reaching the coil assemblies.

Attention to Detail

By simplifying the internal construction of
Audio- Technica cartridges and eliminating
usual sources of loss. high sensitivity is as-
sured. This. in turn, provides A-T engineers
greater freedom of design to provide better
performance in terms of tracking. frequency
response and distortion.

Good listening,

a4
Jon R. Kelly. President

Audio-Technica U.S.. Inc.
122t Commerce Dr., Stow. OH 44224

audio-technica.
The World’s Favorite Phono Cartridge




Unbox
yOur

sound

WITH
Magneplanars’

To hear the
boxless, open sound of
Magneplanar screens,

see dealer list

on page77,

column number2+3.

M MAGNEPAN

1645 9th Street
White Bear Lake. MN 55110

| Compact-Disc Skips

Chicago's WFMT always announces when its
| program source is a digital Compact Disc. The
station has been playing CDs pretty heavily for
the last several months. and I've been surprised
by the number of times they’ve had to interrupt
with apologies for a malfunctioning disc (four or
five times recently when I’ve been listening. and
who knows how often when | haven't been)
Something similar happened at my local audio
shop when it held the Chicago area’s first dem-
onstration of the Kyocera player. Midway
through one disc, it sounded as if the stylus of a
conventional turntable were bouncing and skip-
ping across a vinyl record. and the demo had to
be curtailed

So the untold story of the Compact Disc
appears to be mechanical or electronic malfunc-
tions that we have been led to believe are impos-
sible. You’ve given us editonial discussions
aplenty concerning the sound quality of CDs.
Now how about some attention to their shortcom-
ings?

G.R. Paterson
Evanston, Ill.

Technical Editor Michael Riggs replies: The
problem you describe can occur if the disc is
defective, but this is very rare. (So fur, we've
encountered only one bad specimen.) More often
ir's caused by dirt or scratches on the disc sur-
Jace heavy enough to overwhelm the player's
error correction and concealment circuits. The
usual cure—almost 100 percent effective in our
experience—is 1o wipe the disc. Pant legs and
shirt fronts are popular cleaning 100ls, and many
players are supplied with a soft cloth for this
purpose. Several companies. including Nugaoka
and Discwasher, have announced liquid-clean-
ing systems for budly soiled CDs.

Wagner Dissonance

In the article on Wagner's Die Meistersinger and
Parsifal [**Wagner Recordings: Passing the
Torch,”” October 1983]. Kenneth Furie states:
‘‘Listen, as he recalls the previous night’s mad-
ness, to the high E of “Jo-han-nis-nacht’ magi
cally sustained over the chirping flute, oboe, and
bassoon. ** There is no chirping written for
the bassoon here; flute, oboe, and clarinet, yes,
but no bassoon. Also, the *‘rejuvenated C sharp’’
Mr. Furie refers to must sound quite extraordi-
nary against the C-major harmony that Wagner
wrote. How much more credible writers about
music would be if they could only read
score!

Douglas C. Courtright

Syracuse, N.Y

| Kenneth Furie replies: This comes of trusting to
mermory when you' re irying to keep simultuneous
mental track of several hundred discussion
threads—under extreme deadline pressure. It
happens that neither error was central to the tex
iual identifications intended (the vocal set of the
Sachs phrase, and the texture of the orchestral
part), bus this is no excuse. When vou make rwo
dumb mistakes in a single reference, you deserve
all the abuse you ger.

—_—

— -

Parametric vs. Graphic

The articles in the December issue by E. Brad
Meyer and Robert Long on assembling a serious
system are very interesting and useful. Both writ-
ers speak highly of parametric equalizers and
noise reducers. | have seen the former in audio
stores but know little about them and how they
difter from graphic equalizers. Can you help?
Richard C. Ver Wiebe |
Fort Wayne. Ind.

Both parametric and graphic equalizers enable

| you to adjust the relative levels of ceriain fre-

| the widths and center frequencies of those bands.

quency bunds. A parameiric equalizer offers
more control flexibility because it lets you select

E. Brad Meyer discussed those differences as
well as typical home applications for graphic and
parametric equalizers in *'A Question of EQ"" in
our June 1983 issue.—Ed

Conductor Controversy

The rendition by Bernard Haitink and the Con- |
certgebouw Orchestra of the Shostakovich Sym-

phony No. 5 was given a cool reception by John |
Canarina [November 1983]. He describes Hai
tink’s performace as ** neither exciting nor
boring—it’s just there.’’ | disagree strongly.
Haitink’s brilliance is evident in this ver-
sion. Like Mr. Canarina, I do not believe that a
conductor must scrupulously follow the conpos-
er’s markings. But Haitink respects them and still
brings an inner power to the proceedings. He per-
forms the work as a masterpiece should be per- [
formed, with introversion and sensitivity. Wer- |
en’t those some of the composer’s emotions dur-
ing its conception’
Andrew W. Lambert
Jericho, N.Y ‘

A Fine Remembrance ’

We wish to compliment David Hamilton for his |
excellent article on the Fonit-Cetra set of the Ring
[**‘Remembrance of Rings Past.’ November |
1983]. Many of our members at the East Coast |
who apparently received the November issue ear-
lier than | did—wrote in glowing terms about his
article in toto.

But Mr. Hamilton may be interested in |
knowing that a number of music lovers don’t l

HIGH FIDELITY



agree with him—or me—in, say, his negative
attitude toward Max Lorenz (who can’t begin to
approach the likes of a Laurenz Melchior). But
apparently one cannot please everybody.

On behalf of our membership, again, I wish
to congratulate Mr. Hamilton for a splendid piece
of writing
Dr. Hans A. Illing
President
The Wilhelm Funtwangler Society

Devoted to Carly

Steven X. Rea is 10 be commended for his excel-
lent interview with Carly Simon [BACKBEAT,
January '83]. She really opened up to him, and
her song-by-song description of ‘*Hello Big
Man’’ was fascinating. Many thanks to HF for
bringing me and all of Carly's fans a very candid
and informative interview

Gerry deLuca

Kings Park, N.Y.

Pink-Noise Record

In “*A Question of EQ'" (June 1983), E. Brad
Meyer suggests using a sound-level meter and a
recording of individual octave bands of pink
noise to check the frequency response of a speak-
er. This sounds like a useful alternative to a real-
time analyzer, where can | get such a record-
ing?

Bernie Evans

Burton, S.C.

Soundcrafismen offers one as part of its Equal-
ization Evaluation Kir. The entire package costs
$20. Write to Soundcraftsmen. Inc. (2200 S. Rir-
chey St.. Santa Ana, Calif. 92705).—Ed.

StereoAM
Barrels Ahead

A news note on page 13 of your November 1983
issue, entitled **AM Stereo Hits a Roadblock,
asserts that “*of the five contenders in the stereo
AM race. only Harris and Kahn have actually
shipped transmitting equipment.’” Although it is
true that only Harris and Kahn manufacture
transmitters, Motorola makes a stereo exciter
and modulation monitor that is in use at 37 AM
stations in North America. The Motorola C-
QUAM exciter has been used to drive a variety of
transmitter types in a wide range of broadcasting
situations. By the time this letter appears, at least
40 more AM stations will be on the air in stereo
with Motorola equipment.

Belar has formally withdrawn from the
race. Of the four remaining contenders, only
Motorola has earned commitments from major
radio manufacturers to build single-system
receivers. General Motors (Delco), Chrysler,
Marantz, and Concord have made public decla-
rations, and we expect others soon. Buick will
start installing C-QUAM radios this spring.
Ben Scott

| Applications Manager

Motorola Linear & Military Products Division

Letters should be addressed to The Editor, HiGH
FipeLiTy, 825 7th Ave., New York, N.Y. 10019.
All letters are subject 10 editing for brevity and
clarity.
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COMPUTERS ARE CREATING JOBS
FOR NRITRAINED PEGPLE.

-
IF YOU'RE SERIOUS ABOUT simplest to the most advanced...
MAKING MONEY IN —J with your NRI Discovery
MICROCOMPUTERS, a—— Lab® You'll use a profes-
NRI IS SERIOUS ABOUT sional 4-function LCD
SHOWING YOU HOW, digital multimeter for

The U.S. Depart-
ment of Labor projects
job openings for
qualified computer
technicians will soon
double. Intermational
Resource Development,
Inc., estimates a 600%
increase in these jobs
in a decade. And most
of these will be new jobs,
created by the expand-
ing role of computers.

analysis and trouble-
shooting. With NRI train-
{ ing you’ll explore your
computer’s registers,
memory and input-
output ports. You'll
even write programs
to control the circuits
you've designed and
built. You'll perform hun-
dreds of challenging
experiments, always
backed by a full-time

NEVER HAS THERE BEEN A faculty ready to help you personally.
FASTER-GROWING FIELD When your NRI training is complete,
COF TECHNOLOGY. you'll be a computer technician, ready for

your first job — servicing, testing or pro-

gramming all types

Many people are afraid of losing their
jobs to computers, but thousands of jobs
will be created for those who are prepared
to meet the challenge.

With NRI training, you'll be prepared.
You can have a profitable, exciting future
as an expert who can handle the opera-
tional, programming and technical aspects
of all kinds of microcomputers and micro-
processors.

LEARN IN YOUR SPARE TIME.

NRI trains you in your own home, at
your convenience...no classroom schedules
to meet, no need to quit your job. As a class
of one with complete course materials and
the backing of a staff of professional elec-
tronics instructors, you'll get extraordinary
hands-on training on the latest, most pop-
ular microcomputer: the new TRS-80™

of microcomputers
—in a rewarding
and challenging
new career.

With your ccurse, you get the new, feature-loaded

Maodel 4 with Disk Drive. Designed to per- :Ziﬁ?;ﬁi‘c‘;ﬂs? dt:’:o.u J oIt
form diverse personal and business func- THE CATALOG IS FREE
tions and accept more software, the TRS-80 THE TRAINING IS PRICELESS.

IS yours to keep. Sendthe coupon today for your FREE

LEARN HOW TO USE, PROGRAM 104-page catalog. It's a valuable guide to
AND SERVICE STATE-OF-THE-ART  opportunities and training in the high-tech
MICROCOMPUTERS. revolution. You'll see how easily you be-

Through your carefully designed NRI
course, you'll get a wealth of practical ex-
perience. You'll build circuits...from the removed, write: NRI Schools, 3939

come part of the growing high-tech world of
microcomputers. If the coupon has been

TRS-80 is a trademark of the Radio Shack division of Tandy Corp. Wisconsin AVe., Wash. R D.C. 20016.
NRI School of Electmqlcs Please check for one free.catalog only. l
| McGraw-Hill Continuing o &?3823%5&?52“'“ ekl |
| Wi oW e e SR
icenses » Mobile s ® Alrcra
€ el Washington, D.C. 20016 = Marine
I . . n . O (Siglo_r ITV Audio, and Video System I
) rvicing
l We'll give you tomorrow. ™)1 Electronics Design Technology
I The catalog is free. The training Is priceless. O Digital Electronics
O Industrial Electronics

I O Baslc Electronics
0O Small Engine Servicing

Name (Please Print) O Appliance Servicing
' Age O Automotive Servicing
O Auto Air Conditioning
O Air Conditioning, Heating,
' Street Refrigeration & Solar Tec%'mology

O Bullding Construction

I City/State/Zip

All career courses approved under
I Accredited by the Accrediting Commisslon of the National Home Study Coundil

GIbill. O Check for details.

161-024
L——————————————————————
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Currents

News, new products, and new technologies

Decorative Sound
from Pioneer

T

Shaped like high-tech building blocks, Pio-
neer’s Adlib speaker system consists of
three interlocking cabinets that you can
array horizontally or vertically. One mod-
ule contains a 2/4-inch tweeter and a 4-inch
midrange driver. Each of the other two
modules contains a flat-diaphragm woofer,
which Pioneer says together equal the low-
frequency radiating power of an 8%-inch
cone spcaker. The Adlib system is available
in asilver or black finish and costs $320 per
pair.

If space is really at a premium, you
might be interested in another novel
approach from Pioneer: two-way speakers
Just 2% inches deep, mounted next to dec-
orative panels. The speakers are available
in two configurations—the S-5PC. with a
12-by-12-inch corkboard panel, and the S-
5PG, with a similarly sized glass panel
under which photographs or an album cover
can be mounted. Both sell for $180 per pair.
For more information. write to Pioneer
Electronics (USA), Inc. (P.O. Box 1540,
Long Beach. Calif. 90801).

Digital on Cable?

pictures. and computer programs on unused
cable-TV channels has been developed by
Sony and should be operational in Japan by
this summer. The Cable Digital Audio Data
system is said to add litle or no noise or
distortion t the audio and video signals,

256 programs simultancously. The digital
encoder/transmitter will be sold to cable-
TV operators. hotels. and schools at a price
of about $30,000: decoders for home use
should cost about $200. U.S. introduction
of the system will probably not take place
until late this year or early 1985.

Real Sharp

Sharp’s Mode! 20J-580 is one of the most
flexible monitor/receivers we've yet seen
and as such represents a space-saving alter-
native t0 a component television system
consisting of a separate monitor and TV
tuner. Its CRT has a square-cornered screen
with a flat front surface measuring 20
inches diagonally. The design is said to
lessen edge distortion and reflections trom
other light sources.

The tuner section is capable of receiv-
ing 72 cable channels, plus the full roster of
VHF and UHF channels. In addition. the
unit has three direct-video inputs—two for
composite video and one for RGB. A wire-
less remote control enables random-access
and scan tuning, activation of a sleep-timer
function, and switching between RF and
video inputs. The set is equipped with a
small stereo amplifier, two speaker sys-
tems, and audio outputs. Although broad-
cast stereo TV in the U.S. is still some time
away. this Sharp unit is adaptable to any of

o JS . L 1
A system for transmitting digital audio, still

and to be capable of carrying as many as |

the proposed multiplex broadcasting sys-

tems via the addition of an outboard decod-

er. Price is $800. For more information,

write 10 Sharp Electronics Corp. (10 Sharp

| Plaza, P.O. Box 588. Paramus. N.J.
07652).

More, More, More

| An add-on sound-enhancement system in-

tended as a complement to whatever speak-

ers you currently use, the ContraTech Sys-
l tem 97 has two supertweeter modules. a
large horn-loaded subwoofer. and a signal-
processor/electronic-crossover. The high
sensitivity afforded by the subwoofer's 17-
foot-long folded horn is said to forestall sig-
nificant additional strain on your system's
amplifier. A car version called the Mobile
Graphic is also available. Prices for the
home and car systems are less than $1,000
and less than $400. respectively. For more
information, write to ContraTech Corp.
(17252 S.W. Pilkington Rd., P.O. Box
1955, Lake Oswego. Ore. 97034).

Creating with

the Commodore

The MusiCalc music-synthesis programs
from Waveform promise to turn a Commo-
dore 64 computer into a professional-cali-
ber music synthesizer. MusiCalc | ($75) is
a disk-based program that provides three-
voice synthesis with slider controls, modu-
lators. and transposers. A step-sequencer
function enables you to hear compositions
as you create them. MusiCalc 2 ($30) is a

score-writer programi that automatically
notates your compositions and lets you

10
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What comes out of
your audio cassette deck is
only as good as what goes
in. And if you want un-
matched dynamic perform-
ance, you need the highest
performance audio cassette
¥ou can get. You need a

DK Pro Reference Series
cassette. Each is designed
to maximize the untapped
potential of your cassette
deck by generating clear, crisp, full-
bodied sound.

Take our SA-X high-bias
cassette. It offers you a degree of
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Laboratory Standard Cassette Mechanism

sound clarity, quality and
fidelity virtually unmatched
by any other cassette on the
market. Its exclusive dual
coating of Super Avilyn
particles provides optimum
performance for all fre-
quency ranges. And SA-X’s
super-wide dynamic range
and higher MOL handle
high signal levels without
distortion or saturation.

You also get high-powered per-
formance from TDK's famous
MA-R metal and AD-X Avilyn-based
normal-bias cassettes. And to make

sure the energy never fluctuates,
each TDK cassette is protected by
our specially engineered cassette
mechanisms for reliable, trouble-
free performance. Plus a Full
Lifetime Warranty.

Before you waste energy on any
other brand, put more life back into
your cassette deck with TDK'’s Pro
Reference Series cassettes. They’re
pure Sonic Tonic.

STDK

THE MACHINE FOR YOUR MACHINE




The leader in equalizers
still stacks up best

with improved specs,more featuresand a new look.

ADC's new line of Sound Shapers® prove that the best just got better.
Again. Our stereo frequency equalizers incorporate the superb electronics.
reliability, and high performance technology that have made ADC famous.
Plus we've improved them with new refinements that offer you more control
and a new design that makes them ook as good as they function,

Our 1op-of-the-line $5-315 offers a unity gain of = | dB and the best signal-
to-noise ratio in the industry. For the utmost in versatility. the range of each
frequency control is an extra wide * 15 dB, far more than the 12 dB of lesser
equalizers. Tape monitoring and two-way dubbing capabilities for two decks
are available. LED indicators for each control let you see the selected fre-
quency curve at a glance. The $8-315 includes a built-in real-time spectrum
analyzer, pink noise generator and calibrated electret microphone enabling
ydu to attain flat response in minutes. Other features include external
noise reduction and sound processor loops to accommodate time de-
lay, subharmonic synthesizer, dynamic range expander or reverb
units. There's also a subsonic filter that gets rid of damaging,
power-robbing subsonic frequencies.

The other models in our Sound Shaper line offer the
same fine ADC quality, with similar features geared to
your equalization and budget needs.

If you've been waiting for the right stereo fre-
quency equalizer for your system, don't wait
any longer. With ADC Sound Shapers, the
odds are stacked in your favor. (And if
you're into video, be sure to see and
hear what our new ADC Video
Sound Shapers can do to improve
your video performance.)

< ﬂ;%ﬁ

Frequency
Equalizers
141‘"4 "M“ ;

(o

Shaping sound is as easy as Q
Sll)qcxg)i\'lsion BSR (USA) Ltd.. Blauvelt. N.Y. 10913 (914) 358-6060

AUDIO/VIDEO

‘ make printouts. MusiCalc 3 ($30) is for
custom-designing your own musical key-
boards. To make your work a little easier,
Waveform also offers preprogrammed

| tunes and rhythms on disk that you can
patch into your compositions. Two such

! templates are available: Atfrican and Latin
Rhythms ($25), and New Wave and Rock

‘ ($25). All of these modular programs are

also available as a single package for $150.

You can get some idea of the capabilitics of

the MusiCalc system via a demo program

disk that the manufacturer ofters for $5. For
more information. write to Waveform, Inc

(1912 Bonita Way. Berkeley, Calif.

94704).

One for the Road

Bosc has cntered the music business.,
though only for owners of General Motors
cars equipped with a Delco-GM/Bose car
sterco system. The Private Performances
Collection offers mail-order cassettes du-
plicated in real time on high-quality tape
stock. Subscribers can select 12 cassettes a
year in four categorics: light classical, easy
listening, soft rock, and country. Music to
appear on the Bosc cassettes will be chosen
for, among other things. its *"contribution
to driving enjoyment. " Each cassette costs
$13. For more information. write to Bose
Corp. (100 The Mountain Rd., Framing-
ham, Mass. 01701)

A Luxury

* *
Lightweight
The Porta Pro is Koss's answer to comfort
and high performance in a lightweight
headphone. Weighing in at just 2¥2 ounces,
it is said to offer marked improvements in
dynamic range and low-bass output along
with very low distortion. A three-position
switch above each phone adjusts the pres-
surc of the pad on the car to suit your pret-
erence and head size. The collapsible Porta
Pro costs $60. including a 's-inch plug
adapter, a mute switch, a 5-foot cord, and a
storage bag. For more information, write to
Koss Corp. (4129 North Port Washington
Ave.. Milwaukee, Wis. 53212).

Dual Redux

Dual has revamped its entire turntable line.
introducing three direct-drive Series 600
models and two belt-drive Series 500 mod-
cls, all said to be very resistant to acoustic
and mechanical feedback. In these units.
the platter. motor. and tonearm are isolated
from the base by four independent shock
absorbers. The top-ot-the-line CS-630Q is
La fully automatic design with electronic

Currents
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[ pitch control. Its straight tubular tonearm is
said to have an effective mass of just 7
grams. The CS-630Q costs $250. For more
information, write to Dual/Adcom (9 Jules
Lane, New Brunswick, N.J. 08901)

A Three-way from
| ' Bang & Olufsen

Extensive computer modeling and testing
are said to have figured in the design of
B&O’s new S-80.2 loudspeaker. A three

way system with an 8-inch woofer, a 3-inch
dome midrange driver, and a 1-inch dome
tweeter, the acoustic-suspension  system
has a rated sensitivity (*‘efficiency'’) of 90
dB for a I-watt (0-dBW) input. The speaker
is equipped with a protection circuit that
opens the amp-speaker circuit when sate
drive levels are exceeded. The S-80.2 has a
rosewood-vencer cabinet and costs $600
per pair. A stand and wall-mounting kit are
also available. For more information, write
to Bang & Olufsen of America, inc. (1150
Feehanville Dr., Mt. Prospect, 1l

60056).

Maxell
Reformulates

Maxell’s continuing research into audio
cassette tape technology has resulted in a
completely reformulated XL-1IS cassette
High-frequency sensitivity and maximum
output level arc said to be 2 dB better than
UDXL-1II tape, with less intermodulation
distortion and greater resistance to print-
through. Maxell claims that many of these
improvements are due to the use of a new
oxide particle with greatly improved shape,
size, uniformity, and magnetic properties.
In comparison to Maxell’s standard cobalt-
adsorbed oxide. the new material has a
| denser. smoother cobalt ferric oxide coat-
ing. The particle’s increased smoothness
permits a higher packing density and more
uniform tape coating. The technique used to
bond the particles to the polyester backing
| has also been changed: A new molecular
fusion process, which eliminates the need
for adhesives, is said to produce an
extremely durable product with few drop-
outs. Finally, the cassette shell has been
| redesigned so that interchannel phase irreg-
I ularities due to tape skew are held to within
10 degrees at 6.3 kHz. Similar improve-
ments in tape formulation and shell mecha-
nism have also been incorporated in Max-
{ ell’s super-premium Type | tape, XL-IS.
| For an evaluation of these new tapes, sce
*“Which Cassette Tapes Perform Best?"’ in
our August 1983 issuc. More information
can be obtained by writing to Maxell Corp.
of America (Consumer Products Div., 60
| Oxford Dr., Moonachie, N.J. 07074).
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CARVER M-15t
Magnetic Field Power
Amplifier

“_..the equal of any power amplifier in transparency,
focus and smoothness and, of course, far ahead of
any other we tested in sheer gut-shaking power and
dynamic range. We especially enjoy hearing spatial
detail, instrumental definition and completely natural
dynamics on familiar records to a degree we did not
know was extractable from the grooves when we lis-
tened through lesser amplifiers. At this level of sonic
performance, the astoundingly small size and cool
operation of the M-1.5t become the icing on the cake,
rather than the main attraction.”

Peter Aczel The Audio Critic Winter 1982-83

Recent advances in analog and digital disc recording
technology have made source material with full, real-
life dynamic range a reality.

But, if you want to hear this improvement in sound
quality, your high fidelity system must include an
amplifier fully capable of reproducing all of the music...
the CARVER M-1.5t Magnetic Field Power Amplifier.

350 watts rms/chan. into 8 ohms, 20-20 kHz with less
than 0.1% THD. And most importantly, the rating that
is musically significant: 600 watts/chan. Long-Time-
Period Reserve Power with 750 watts/chan. Dynamic
Headroom.  Weight: 16 Ibs.

The CARVER M-1.5t. . carefully and specifically designed
for those who seek highest fidelity and musical purity.

For more information please wtite to:

(CARVER

Powerful - Musical - Accurate

PO.Box664 14304 NE. 193rd Pl Wocdinville, WA 98072
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tapes now have the ability
to record more informa-
tion per unit area than

Maxell introduces the
new XL-S audio cassettes;
a series of ferric oxide
tapes which'deliver alevel
of performance that can
{:aptup the sound nuy
ancesfoundon Com-
pact Discs more faithfully
than other ferric oxide
cassettes onthe market.

There are a number of
areas where this achieve-
ment is apparent.

 GREATER

DYNAMIC RANGE.

Through a new formu-
lation of our magnetic par-
ticles, we were able to re-
duce the perceived resid-
ual AC bias noise level by
1dBinthe critical 2 kHz
to 10 kHz mid-frequency
range. And simultaneous-
ly increase sensitivity and
maximum output levels
by asmuchas 2 dB.

TN

[ MOL (3% DISTORTION)
<+
| —— XLI4S
" —— [XLIS

i
-

LAS

T_AC BIAS NOISE

AAAAAAA

Freguercy (kHz)

As aresult, the dyna-
miG range of each tape
has been significantly
expanded. So you geta

Harmonic Distorfion %

better signal to noise ratio

and a fullerimpact of the

dynamic transients exclu-

sively inherent to digital
CDrecordings.
LOWER DISTORTION.
The newly formulated
particles also contribute

considerably to XL-S's low

output fluctuation, as well

as its virtual distortion-free

reproduction; especially
inthe critical midrange
frequencies. This,intum,
accounts for our XL-S
tape’s enhanced sound
clarity.

1

DISTORTION = FREQUENCY
CHARACTERISTICS

— XLI-S

i

5]

+

©

5 1 23
Critical Mid-Hange
Frequencies

- IMPROVED
MAGNETIC PARTICLES.
Our refined particle
crystallization process is

the basis for all of these

1 2
Frequendy
(kHz)

accomplishments. Maxell {111
engineers are now ableto
produce a more compact, 8

needle-shaped Epitaxial
magnetic particle of
extremely high uﬁlformity.

This allowsus to create

agreater ratio of total sur-
face area to unit weight of
magnetic particles.

As aresult, our XL-S

PACKING DENSITY OF
UNIFORM PARTICLES.

Whichis why Maxell
high bias XUII-S and nor-
mal bias XLI-S are unsur-
passed at reproducing
the sound qualities found
ontoday’s finest record-
ings. Regardless of
whether your frame of ref-
erenceisianalog or digi-
tal audio discs.

For technical specifica-
tions on the XL-S series,
write to: Audiophile File,
Maxell Corp. of America,
60 Oxford Drive,
Moonachie, New Jersey
07074

UPER FINE EPITARIA,

maxell. 1s 90
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CrossTalk

Practical answers to your audio and video questions

by Robert Long

Too Many Speakers?

My amp, a Yamaha M-70 rated ar 200
watts per channel, is responsible for
some of the most beautiful sound I’ve
ever heard. It has a hookup for rwo pairs
of speakers, but only one can be played
at a time. The dealer | bought it from
savs that if I want to plav both pairs at
once, I'll have to buv a matcher and play
in mono. (Absolutely not!) An
acquaintance says he has a spatial
(parametric) equalizer that gives him all
Sfour speakers at once and drops the
impedance of each accordingly. But the
dealer claims that if I have more than
one pair of speakers playing in stereo, |
will get crossover distortion. What should
! do?—Robert C. Lester, Miami, Fla.

Either you’ve been getting some mighty
bad advice or you’ve misunderstood your
advisors. My first question is why you’re
interested in playing two pairs of spcakers
simultancously. 1f you want to open up the
sound with some sort of ambience-recovery
or ambience-simulation (*‘ime-delay*’) de-
vice, placing the second pair at the sides or
back of the room, you'll need only one pair
of connections at the amp. (The other is
provided by the ambience device or by a
sccond amp connected to it.) But this has
nothing whatever to do with cqualizers—
parametric or otherwise.

If you plan to usc the two pairs in the
same room without an ambience device or
something comparable, you’ll probably do
little except degrade the stereo imaging. It
you want to play music in two different
rooms, perhaps you'd be best advised to do
so one at a time—particularly considering
your fondness for the sound of the Yamaha.
Although you probably could safely run
two pairs of high-impedance speakers (8
ohms or more) in parallel from the same set
of output taps. you wouldn’t be able to
switch between them except by disconnect-
ing one pair. | don’t know what the dealer
means by a *‘matcher,”” nor can [ imagine
what crossover distortion has to do with the
situation. (Crossover distortion occurs in
Class B amplifiers opcrated at low signal
levels; its cures are well known to any good
audio engineer, and it is rarely found in sig-
nificant quantities in modern equipment.)

The Water Cure

While playing some old records that were
somewhat worn and noisy, | dropped

water on the grooves. There was a
reduction in noise, but no apparent loss
of sound quality. Has this been done
before?—Fred H. Riebling, North White
Plains, N.Y.

It sure has, and with similar results. But the |
technique seems to do more harm than |
good. The damping of the stylus tip's
motion at high frequencies by the water’s
viscosity makes for a net improvement in |
sound while the record is still wet, but the
damage that it causes sub aqua (so to speak) .
shows up when you dry the disc and play it
again. If your records are worn and noisy |
alrcady, the damage may not become evi-
dent as fast as it did in our tests of a few |
years ago, but I’d urge you not to repeat the
experiment with your best LPs.

Sensitive CD Players

A friend brought over his Phase Linear
Compact Disc plaver to help me decide
whether or not to buy one. The sound
was terrific, but when I closed the glass
doors on my cabinet, the plaver skipped.
It sounded like a cheap car cassette
plaver on a bumpy road. My friend savs
it happens all the time and that a Sonv
model skipped in the showroom, 10o.
Banging on a shelf with a turntable on it
produces a similar effect. Is there
something inherently wrong with these
plavers? And how will manufaciurers
adapt such unstable units for automobile
use?—Jeff Greene, Bridgewater, Mass.

CD players vary considerably in how sensi-
tive they are to mechanical shock. Some are
virtually immune to anything short of a
hammer blow. while others are quite
touchy. A few models have a switch that
can be set to reduce their susceptibility to
vibration-induced mistracking, but at some
cxpense to their error-correction capabili-
ties. I you’re concerned about shock sensi-
tivity, kick the tires a little before you buy:
Tap the sides and top of each player you’re
interested in with increasing force until you
hear a skip. This will give you a pretty good
fecl for the relative stability of different
players.

You are right that many home players
would not fare too well on the road. Car
players will require tracking mechanisms
that are very well isolated from external
shock. Philips and Sony are now at work on
industry design standards that should guar-
antee just that.

Tale of Two Antennas

I'm considering getting separate UHF
and VHF antennas, and I'm told | may
need a separate preamp for each.
Although splitters are readily available,
the amps are not. Can you tell me where
to get direct-mount high-power amps that
attach to the antenna mast? Will
performance be affected if antennas in
the same band are hooked up in series
(that is, with one series hookup for VHF
and one for UHF), or will each require a
separate downlead?—Jon Wright,
Annapolis, Md.

I can’t imagine a purpose for multiple
antennas in the same band that wouldn't be

| deteated by hooking them up in series. 1'd

certainly go for scparate downleads. My
local radio paits store carriecs Channel
Master RF amplifiers and splitters, which
come in a varicty of configurations. I'm
sure there are other brands. But the gain

usually is limited to a few dB; if an antenna

amp were literally *high-power."" it proba-
bly couldn’t pass FCC reradiation tests. [
doubt that you really need such amps, any-
way, unless you plan to feed multiple
receivers. Inall but fringe reception arcas. a
properly oriented high-gain antenna (or
antennas) should deliver an adequate signal
without electronic assistance.

Pecking Order

Can vou tell me where in my system |
should insert an SAE Impulse Noise
Reduction Svstem?—Richard Gilbert,
Kew Gardens, N.Y.

SAE intends it to go into a tape-monitor
loop. Ta **declick’” LPs (certainly its most
useful application). you would have to turn
your source selector to PHONO and switch in
the tape loop. Some audiophiles claim bet-
ter results from inscrting the processor
between the turntable and the phono inputs
of the receiver or preamp. because there the
signal’s high frequencies will still be boost-
cd by the RIAA recording equalization,
emphasizing the clicks and giving the SAE
a better shot at them. And I must admit that
the demonstration | heard with this setup
seemed impressive—though. in theory, the
signal levels are too low to use the SAE’s
dynamie range to best advantage.

We regret that the volume of reader mail is too
| great for us to answer all questions individually.
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EVEN FANAT ICS
CAN BE
REASONABLE.

V-300 —DC Servo Capstan Motor. Soft-Touch Transport Control. Brilliance Circuitry (High End Boost). Dolby B NR.” 8-dot LED L & R Peak Meters. Auto MPX Filter.
3 Step BIAS/EQ Selector. Record Mute. Timer Capability. LED Lights for Rec/Rec Mute/Pause. L & R Input Level Control. V-350C — Same features as V-300 plus
Dolby B&C NR. V-400X —DC Servo Capstan Motor. IC Logic Transport Control. dbx NR.** dbx Disc.'* Dolby B NR." 13-dot LED L & R Peak Meters. Auto MPX Filter.
3 Step BIAS/EQ Selector. Memory Stop. Auto Rec Mute to 4 seconds. Timer Rec/Play Capability. L & R Input Level Control. Output Level Control. V-500X — Same
features as V-400X plus Dolby C NR." Cobalt Amorphous Head. Multi-Electronic Counter w/TRT (Tape Run Time). Memory Play/Stop. Block Repeat.

If it were up to us there would be only one Teac model. We would simply
build into it every advancement, every feature, and the most impressive specs our
unceasing devotion to recording science has made possible.

But even Fanatics have to be reasonable. And if we only built Teacs that
encompassed everything we're capable of, you'd have an immoderately magnifi-
cent deck only a few could own. Therefore, though we never compromise, we
do offer options. You can own a Teac which is merely superb. Or one that is
unbearably superb. Each priced in fair proportion.

The marvelous thing about Teac is that you can go as far as you want, but
you can never go too far.

TEAC. MADEINJAPAN BY FANATICS

COPYRIGHT 1983 TEAC CORPORATION OF AMERICA. 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640.
‘DOLBY® IS A REGISTERED TRADEMARK OF DOLBY LABORATORIES, INC. **dbx® IS A TRADEMARK OF dbx, INC.
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Going on the road with stereo

by Gary Stock

A Clarion Call
.. .and More

THERE'S GOOD NEWS from two quarters this
month for those of you with high-end tastes
but only a mid-fi budget. The first comes
from Clarion, a company whose broadly
distributed line of low- and mid-price car
stereo equipment is now joined by a genu-
inely impressive group of components
called the Audia serics.

Audia models may be high-end in
technology . but they're priced to compete
with conventional mid-fi components. For
example, the top-of-the-line DTX-1000
comes in at $650, which is remarkably
moderate when you consider what it does.
This is, in fact, only the second tuner/cas-
sette player currently available with diver-
sity reception. (The first is Sony's XR-100,
but Clarion claims to have been the first to
offer such a tuner in Japan.) The concept
behind diversity reception is fairly straight-
forward: Because multipath problems and
**picket fencing'' are largely the result of
signal conditions that can change instanta-
neously as the car moves, why not give the
radio a better shot at receiving a strong.
undistorted signal by letting it choose
between the outputs of two antennas—one
mounted a few feet behind the other. Clar-
ion’s second antenna is a clear strip that
mounts across the rear window.

What you need to accomplish this is a
radio equipped with two tuners, one for

Clarion Audia DTX-1000 front end:
Diversity reception gives a head start in
the fight against multipath distortion.

each antenna, and a comparator circuit to
choose between them for best-possible
reception. Though diversity reception alone
should dramatically reduce multipath prob-
lems. the DTX-1000 is also equipped with a
circuit that senses remaining multipath dis-
tortion products (amplitude- and phase-
modulated signals) and reduces the noise
via a high-frequency rolloff.

That the DTX-1000 lacks an automatic
reversing tape transport is Clarion’s way of
adhering to the perfectionist aims of the

heads equipped with two sets of playback
gaps can never ensure consistency in play-
back from side to side. As Nakamichi has
demonstrated in its TD-1200 tuner/cassette
player (see test report, July 1983), only a
very sophisticated servomechanism capable
of monitoring and correcting variations in
tape-to-head alignment can guarantee accu-
rate high-frequency response in an autore-
versing deck. Though 1 suspect that
Nakamichi and Clarion handle the problem
differently, the $460 Audia TRX-100 is
equipped with a mechanism that is said to
achieve zero azimuth deviation during
reverse play.

The TRX-100, like the other units in
the Audia line, tackles noise reduction flex-
ibility in a nicely logical way. Instead of
including every system, the Audia front
ends have just the most common one—
Dolby B. If you need Dolby C, DBX, or
DNR. you can add them via signal-process-
ing modules (only the DBX module is cur-
rently available). Thus, you pay only for
what you really want. The Audia line also
includes some nice-looking two-way
speaker systems with diaphragms made of
water-resistant mica, a satellite tweeter, a
seven-band graphic equalizer, and a 75-
watt power amp—all definitely worth con-
sidering if you're getting set to upgrade
your rig.

Improving sound quality with minimum
fuss and expense is the theme of another
new high-technology system—this onc de-
signed jointly by Audiomobile and its new
corporate parent, American Antenna. Mar-
keted under the K40 Sound System brand,
the $600 package consists of a hefty power
amplifier with built-in electronic cross-
overs, a pair of two-way satellite speakers,
and a pair of subwoofers (either 6-by-9-
inchers for rear deck mounting or self-
enclosed units with two 5%-inch drivers in
each box). Much of the poor sound in car
stereo systems can be blamed on the inade-
quate power-amp sections of factory in-
stalled front ends and the crummy little
‘‘full-range’’ speakers that the car manu-
facturers throw in. Thus the K40 setup
stands a good chance of dramatically
improving overall performance when used
in conjunction with your existing receiver/
cassette player.

I recently had the chance to audition
the K40 system and found it capable of very
impressive performance. The car had its
factory-standard Delco radio/tape player in
the dash and the original stereo speakers in

Audia series. Rotating head assemblies or | the front footwell. The front end’s fader |I suitable for such goosing up.

The K40 Sound System: Dressing up
Sactory-installed front ends.

controlled the relative level of the forward
and rear sound. Interestingly. though I
‘ expected the sound from the rear speakers
to cause an unnatural spatial balance (like
what you would hear at a concert if you sat
with your back to the stage), by bringing up
the volume of the front speakers just a little
I was able to create a pleasant sound field
that made up in left-to-right imaging what it
lost in front-to-back depth. Especially nice
was the low-bass performance: You don’t
realize how important the bottom octaves
are until you hear a system that actually
| reproduces them faithfully.
According to the manufacturer, the
K40 Sound System is quite easy to install,
drawing power from the circuit feeding the
‘ trunk light. Setting up the satellites or the
‘ self-enclosed woofers takes only a couple
|

of minutes, thanks to a nicely-thought-out
one-screw mounting system that should
leave no hideous wounds in the car if you
cver remove the rig. Also, because many
factory-supplied radio/tape players lack
line-level outputs, the K40 amp has a spe-
cial interface section that enables it to
| accept high-level inputs.

For even better performance, you can
go all the way and invest in the K40 Signa-
ture Series ($1.000), which adds two satel-
lites for the front, a heftier power amp, and

| a separate fader module that mounts under
| the dash. Either way, you should look
I objectively at the true qualities of the front
end that will supply the signal to the K40
system. Nothing will turn a sow’s ear into a
| silk purse, and if your current front end has
a lousy tuner or tends to add a bit of vibrato
| to all your taped music, it probably is not
HF
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Preparation supervised by Michael Riggs, Peter Dobbin, Robert Long, and Edward J. Foster.
Laboratory data (unless otherwise noted) supplied by Diversified Science Laboratories,

A Long-Play

Digital Adapter
from Sansui

Sansul PC-X1 Tricode PCM adapter.

Dimensions: 10va by 2% inches (front panel) plus
clearance for handle and connections at sides, 102
inches deep plus clearance for contrdis; AC-X1 AC
adapter, 4 by 2% Inches (front), 8 inches deep. Price:
$1,000 (including AC adapter). Warranty: “limited,”
two years parts and labor. Manufacturer: Sansul
Electric Co., Ltd., Japan; U.S. distributor: Sansuil
Electronics Corp., 1250 Vailey Brook Ave., Lyndhurst,
N.J. 07071.
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LIKE SEVERAL OTHER COMPANIES, Sansui
offers a PCM (pulse-code modulation) pro-
cessor that will turn a videocassette record-
er—VHS, Beta, or professional U-Matic—
into a digital audio recorder. All such
adapters work basically the same way, fol-
lowing Japanese industry standards, to
reformat the stream of digital bits so that it
resembles a composite video signal of the
type the recorder is built to handle. They
also contain the conversion circuitry neces-
sary for use with regular audio gear: analog-
to-digital (A/D) for recording and digital-
to-analog (D/A) for playback.

What makes the Sansui PC-X1 excep-
tional is that it is designed to allow glitch-
free recording and playback at a VCR's
slowest speed, for a maximum uninterrupt-
ed recording time of as much as eight hours
(in VHS). Competing adapters are intended
for use only at a VCR’s top speed and thus
limit recording time to about three hours at
most.

The PC-XI's flexibility is further
enhanced by its power-supply system. The

Report Policy: Equipment reports are based on labora-
tory measurements and controlled listening tests. Unless
otherwise noted, test data and measurements are ob-
tained by Diversified Science Laboratories. The choice of
equipment to be tested rests with the editors of HiGH
FIDELITY. Samples normally are supplied on loan from the
manutacturer. Manufacturers are not permitted to read

STEVEN MARK NEEDHAM

AC power supply, called the AC-X1. is a
separate module with a 19-inch cord to con-
nect it to the PC-X1. The processor itself
accepts a 12-volt DC input from the AC-X 1
or from a rechargeable battery pack. (For
use near a car or van, Sansui offers a 12-volt
adapter cord for automotive cigarette
lighters.) Thus, you can make field record-
ings (using another accessory, the CV-50
shoulder strap) without the power supply.
This lowers the PC-X1’s weight to 5%
pounds (plus that of the battery pack)—
light, by the standards of single-chassis
models. And when line current is used, the
separate power chassis reduces the possibil-
ity of induced hum in the audio circuits.
As you face the PC-X1’s control pan-
el, the battery-pack slot and the power-sup-
ply connection are on the left side. The
remaining connections are regular pin jacks
atright: two pairs for the analog stereo input
and output, one pair for the video output to
and input from a VCR, an output for copy-
ing the digital audio signal onto a second
recorder, and video connections for a tuner

reports in advance of publication, and no report or por-
tion thereof may be reproduced for any purpose or in any
form without written permission of the publisher. All re-
ports should be construed as applying to the specific
samples tested. HigH FIDELITY and Diversified Science
Laboratories assume no responsibility for product per-
formance or quality.
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TO MAKE A CASSETTE TAPE SOUND LIKE MUSIC,
YOU'VE GOT TO KNOW WHAT MUSIC SOUNDS LIKE.

Think about it. What other tape manufacturer also builds professional it is this unique combination of technicak and muwsical expertise that
recording equipment including 24-track and digital studio tape led Denon to use Dynamic Distortion Testing to opfimize DX cassette
recorders? What other tape manufacturer has 72 years of experience as a tape performance in the presence of real musical dgnals, not mere
major record company? Dther tape manufacturers may talk about “digital ladoratory test tones. The resulk is the most musical of all cassette tape.
ready,” but do you know Denon developed the digital recording process Denon DX-Cassette tape. When we claim.it’s befter, we say it with

in 19727 music.

DENON e DX4, 90
DENON._ s DX7,/90)
DENON. R DX&/90

DENON [ETEIS 0XM/90 = ;;

s
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POWER

AC POWER

HEADPHONE LEVEL ADJUST.

AC-X1 POWER SUPPLY

HEADPHONES
RECORDING MUTE
MODE (RECORDING/PLAYBACK)

PC-X1 PROCESSOR

RECORDING
LEVEL
ADJUST.

MIKE
INPUTS

COPY ¢ON/OFF}

METER (SIGNAL/BATTERY & TRACKING}
MUTING (AUTOMATIC/OFF)

INPUT {MIKE/LINE})

The assumed "0 dB" reference level in the data below Is
at the threshold of the overload indicator on the PC-X1
not at its meter's 0-dB indication, which occurs at a level
14Va dB below the reference level; see text

RECORD/PLAY RESPONSE (at ~10 dB)

Dgi' I I S D D S
_sr&:m# i 7f4-l 4. ;_.7

HZ20 50 100 200 500 1K 2K

SK 10K 20K
+<Va, -1Va dB, <10 Hz to 20 kHz

ANTIALIASING FILTER RESPONSE

at 15 kHz ~1/a dB
at 20 kHz -2 dB
at 22 kHz -27%2 dB
at 24 kHz -62Y2 dB
S/N RATIO (re 0 dB; R/P)

A-weighted CCIR/ARM
line input 79%4 dB 77% dB
mike input 68 dB 6512 dB
mike input, atten. 69 dB 66 dB
INDICATOR READING AT OVERLOAD

see text

DISTORTION (THD at =15 dB; 40 Hz to 20 kHz)
= 0.08%"

CHANNEL SEPARATION
= 32%a dB, 100 Hz to 20 kHz

INDICATOR “BALLISTICS"

Response time 3 msec
Decay time ~80 msec
Decay time, peak-hold ==1,100 msec
Overshoot 0dB
SENSITIVITY (re 0 dB; 315 Hz)

line input 490 mV
mike input 2.35 mv
mike input, with attenuator 25.8 mv
INPUT OVERLOAD (at 1 kHz)

line input >10 volts
mike input 26 mV
mike input, with attenuator 285 mv
INPUT IMPEDANCE

line input 49.1k ohms
mike input 10.8k ohms
OUTPUT IMPEDANCE 670 ohms
MAXIMUM OUTPUT 1.54 volts

“Most of the distortion products at 20 kHz are “birdies"”
caused by Intermodulation between the test tone and the
sampling frequency. Total harmonic distortion (THD) from
40 Hz to 15 kHz is no greater than 0.037 percent.
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and monitor so that you can leave the PC-
X1 plugged into your audio-video system
without disturbing the attached VCR’s nor-
mal operation as a video recorder. A switch
near these last two jacks chooses the oper-
ating mode: TV or digital audio. Other
switches on the same pancl engage a high-
pass filter to suppress low-frequency noise
picked up by microphones or a 20-dB atten-
uator to prevent overload in close miking.

All this adds up to a very practical
approach to the problems of recording: The
full range of home applications is encom-
passed without adding any more switches or
knobs than you really need. That is not to
say that you will encounter no difficulties if
you use the PC-XI1 to ‘‘go digital.”” If
you're accustomed to analog recording,
you may find the new medium surprisingly
intransigent. Not only does it prevent phys-
ical editing, flying starts, and other tricks
that are commonplace with analog open-
reel recorders, but even quick starts may be
compromised by the processor’s error sens-
ing and correction systems. With the mut-
ing on AUTO, playback can be riddled with
momentary silences until the recorder set-
tles down to motional equilibrium; with the
muting switched off, you may get bursts of
noise instead. A/B comparisons, too, are
prevented: Not only do video recorders
have no separate playback heads, but even
with the muting off, a gap of almost two
seconds is created when you switch the PC-
X1 between source (RECORDING) and tape
(PLAY).

The PC-X1 also imposes some con-
straints on the handling of signals that
encompass a wide dynamic range. One
involves the meters, whose main scale
stretches from -30 to +15 dB. (A subsid-
iary calibration puts 0 dB at the top of the
range.) The top of the main scale is con-
ceived as ‘‘maximum level’’ (calibrated at
0 dB on most digital adapters), but you are
expected to place typical peak signal levels
at that scale’s 0-dB point, which is almost
15 dB below overload. A further inhibition
to overaggressive recording is the spacing
of the meter divisions: in 1-dB steps
between —3 and +1 on the main calibra-

tion, but with a 5-dB gap between the +10
and +15 elements.

Because it is comparable to the 0-dB
calibration on other units, we initially
decided to use the +15-dB point as the ref-
erence level for testing. However, there
also is an overload indicator just beyond the
+15-dB element in each display. The man-
ual implies that it will illuminate at a level
somewhat higher than +15, but its thresh-
old proved to be slightly lower in the test
sample—at +14% dB—so Diversified
Science Laboratories adopted this as the
precise reference for all measurements
shown in our data column.

The meters read peak values, which is
particularly important in digital recording if
transients arc not to go ‘*over the top’’ and
produce gross distortion or muting. Re-
sponse times are well chosen, with a
‘‘peak-hold’" characteristic of approxi-
mately one second applied to the uppermost
element whenever the signal is at or above
the main 0-dB calibration. With much pop
music, it’s easy to follow the manual’s dicta
that most peaks be kept somewhere around
0 dB and that the overload light be allowed
to flicker only occasionally. With uncom-
pressed symphonic signals, however, lev-
els don’t stay as consistently in one area,
making level setting more problematic.

Pushing as hard as we dared in normal
use (remember that there’s no calibration
between +10 and +15 dB to help you tell
exactly how high you’re running the largest
peaks), some fairly long stretches seldom or
never triggered even the —30-dB element
unless we deliberately rode gain to bring up
these passages. (With unfamiliar material,
such a practice might precipitate over-
recording on an unanticipated outburst; an
experienced recordist will try to learn
enough about the music to prevent this.) If
our signal stayed below the —30 calibration,
it generally failed to mask the residual noise
in playback.

In live recording, you also must be
careful notto overload the mike inputs. The
switchable attenuator does help by giving
you two choices of sensitivity and overload,
but you may have to experiment with mike

HIGH FIDELITY



placement (perhaps using headphones to
monitor the results during a rehearsal) to
make sure that you get good signal-to-noise
(S/N) ratios without undue distortion of the
climaxes. If you have a choice, you also
might want to experiment with mikes of dif-
ferent sensitivities. However, a serious
recordist doubtless will prefer to use an eut-
board mixer. feeding its output to the PC-
X1 via the line inputs and thus avoiding the
problem altogether.

In using the adapter, we naturally took
care to compare results at the high transport
speeds (in both VHS and Beta decks) with
those at slow speed. True to Sansui’s word,
the PC-X1 seemed just as capable at the
lower speeds as it did at the ‘‘standard”’
(Beta Il and VHS SP) speeds recommended
for other digital processors. With the mut-
ing on AUTO, it did seem to create more
blanks at the slow speeds, but with virgin
tape and sufficient time allowed for the
motion to stabilize, the blanks are too rare
to permit a real judgment. Sound quality
itself is subjectively identical at all record-

ing speeds in both formats.

Perhaps what pleases us most about
the PC-X1 is its avoidance of pretense. It is
not—and doesn’t try to be—a professional
device (which would require an encoding
scheme more sophisticated than that speci-
fied by the EIAJ standard). On the contrary,
its features and connections are designed
singlemindedly for home use and prove
exceptionally flexible for that purpose.
Connected to any VCR, the PC-X1 can give
you audibly perfect reproduction, with no
flutter and response that is as flat as you
might expect with Compact Discs (though
because of the 14-bit word, as opposed to
the 16-bit encoding of CDs, noise and dis-
tortion are necessarily higher). More im-
portant for many home users, it will let you
record an entire opera—or even several
operas—uninterrupted on a single video-
cassette, costing about the same or less than
the collection of premium audio cassettes
that otherwise would be needed and much
less than a comparable set of open-reel
tapes. Now that’s progress.

NOISE REDUCTION

BLANK SEARCH
REPEAT

MUSIC
SEARCH/SKIP
INDEX SCAN
MEMORY
COUNTER/TIMER

TAPE LENGTH
SELECT.

EJECT
TIMER MODES

==NEEE
e o e e

AC POWER =g F

TRANSPORT CONTROLS

RECORDING LEVEL ADJUST
OUTPUT LEVEL ADJUST

(ON/OFF)

DOLBY B/C
AUTO-BLE START
= AUTO-BLE CLEAR

DIRECTION MODE
(1-WAY/2-WAY
JREPEAT)

MPX FILTER
(ON/OFF)

MIKE INPUTS

&— HEADPHONES

Pioneer’s
“Full Deck”

Pioneer CT-90R cassette deck, with automatic-
reversing bidirectional recording and playback and
Dolby B and C noise reduction. Dimensions: 1642 by
412 Inches (tront panel), 13% inches deep plus
clearance tor connections. Price: $520; optional JT-
216 wired remote control, $50. Warranty: “limited,”
two years parts and labor, Manutacturer: Ploneer
Electronic Corp., Japan; U.S. distributor: Ploneer
Electronics (USA), Inc., 1925 E. Dominguez St., Long
Beach, Callf. 90810.

Forward direction of tape travel shown.
PLAYBACK RESPONSE (BASF test tape; —20 dB DIN)

DB[___ I"_V_'ﬁ_ T”*T;—-—
o ra l ? _T
=5 - el
[er-o0m ) T 1 ]
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +1%, —V2 dB, 315 Hz to 18 kHz
Rch +1%, -4 dB, 315 Hz to 18 kHz
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WHEN PIONEER SAYS that users of the CT-
90R are ‘‘playing with a full deck,” it’s not
just bandying words. This cassette deck is
the top of the current line and is indeed full
of features.

The transport, with three direct-drive
motors, reverses automatically in both
recording and playback when it encounters
leader—what Pioneer aptly calls ‘‘quick
reverse.’”’ The main head assembly, using
the company’s ribbon sendust construction,
functions as a combination record/play
head with a separate ‘‘read” gap for the
automatic tape-matching system. Index
scan samples each selection and moves on
unti! you find what you’re looking for;
search/skip and blank search can be used to
fast-wind over unrecorded portions or to
seek out those blanks for recording. And

there are all the more usual goodies: Dolby
B and C noise reduction, a switchable mul-
tiplex filter, timer operation, memory and
repeat, a switchable counter/remaining-
time display, adjustable output level, and
an optional wired remote control.

Actually, the features and construction
of the deck are not very different from those
of the CT-9R (test report, March 1982), the
flagship of a then-radical new line. The 90R
retains the use of spring metal in the front
panel to create compliant areas that act as
switchplates, but replaces the gold finish
and vertical organization of the 9R with a
more mainstream layout in silver. The
results may not be quite as striking, but they
will blend better with other components in a
mixed-brands system.

The various convenience functions
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RECORD/PLAY RESPONSE, TYPE 2 TAPE (-20 dB)

oB p—
0 T
= |
CT-80A (2) S [
HZ 20 50 100 200 500 1K 2K 5K 10K 20K

Lch +2, -3 dB, <20 Hz to 19.5 kHz
Rch -2V, -3 dB, <20 Hz to 18 kHz
with Dolby B noise reduction
----- Rch +2%s, -3 dB, <20 Hz 10 16.5
kHz
with Dolby C noise reduction
—:-— Rch +3Va, -3 dB, <20 Hzto 15.5

kHz

RECORD/PLAY RESPONSE, TYPE 4 TAPE (-20 dB)
DB T T
[

0 i,

1

— 5 4 J
CT-90A (3) I i — e j
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +5, =3 dB, <20 Hz to >20 kH2

——== Rch +2va, -3 dB, <20 Hz to >20
kH2

with Dolby B noise reduction

----- R ch +214, -3 dB, <20 Hz to >20
kH2

with Dolby C noise reduction

—-— Rch +3 dB, <20 Hz to >20 kHz

RECORD/PLAY RESPONSE, TYPE 1 TAPE (20 dB)

08/ T
0 NA"T ]
=5 +
CT-90A (4)

HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +2%s, -3 dB, <20 Hz to 20 kHz
Rch +4, -3 dB, <20 Hz to 19 kHz

with Dolby B noise reduction

----- R ch +3dB, <20 Hz t0 17.5 kH2

with Dolby C noise reduction

—-— Rch +4, -3 dB, <20 Hz to 18 kHz

MULTIPLEX FILTER (defeatable)
-1~ dB at 15 kHz; ~2914 dB at 19 kHz

S/N RATIO (re DIN 0 dB; R/P; CCIS/ARM-weighted)

Type 2tape Type 4 tape  Type 1 tape
without noise reduction

5412 dB 5312 dB 52 dB
with Dolby B noise reduction

6412 dB 6312 dB 624 dB
with Dolby C noise reduction

71% dB 71va dB 70vs dB

INDICATOR READINGS FOR DIN 0 dB (315 Hz)

Type 2 tape +5 dB (with 3.4% THD)
Type 4 tape +5 dB (with 1.0% THD)
Type 1 tape +5 dB (with 1.6% THD)

INDICATOR READINGS FOR 3% DISTORTION (315 Hz)

Type 2 tape +5 dB (for —1/4 dB DIN)
Type 4 tape +7 dB (for +2 dB DIN)
Type 1 tape +7 dB (for +114 dB DIN)

DISTORTION (THD at —10 dB DIN; 50 Hz to 5 kHz2)

Type 2 tape = 1.37%
Type 4 tape = 0.49%
Type 1 tape = 0.66%
ERASURE (100 Hz) = 652 dB
CHANNEL SEPARATION (315 Hz) 49 dB
INDICATOR "BALLISTICS™

Response time 6.8 msec
Decay time of main display =120 msec
Decay time of peak-hold cursor =930 msec
Overshoot 0dB

SPEED ACCURACY  0.3% slow, 105 to 127 VAC

FLUTTER (ANSI weighted peak; RP) +0.08%
SENSITIVITY (re DIN 0 dB; 315 Hz)

line input 125 mv
mike input 0.52 mv
INPUT OVERLOAD (at 1 kHz)

ling Input >10 volts
mike input 48 mv
INPUT IMPEDANCE

ling input 145k ohms
mike input 2.4k ohms
OUTPUT IMPEDANCE 6,700 ohms
MAX. QUTPUT (trom DIN 0 dB) 1.15 volts
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work together so well that their collective
virtue is greater than the sum of their indi-
vidual advantages. For instance, the quick
reverse is particularly welcome, but in com-
bination with the blank-search feature it
enables you to find and till the blank portion
of a partially recorded tape with great casc.
In many applications, the slight hiatus when
the deck reverses—something on the order
of one second—will go virtually unnoticed.
And for a reversing deck, the controls and
the manual’s explanations of them pose a
minimum of confusion and ambiguity. {The
one remarkable exception is the manual's
insistence on identifying the fast-wind
modes—which are indicated on the front
panel by symbols only—in terms of their
forward-play names. In the reverse direc-
tion, ‘‘rewind’’ will move you farther along
the tape; **fast-forward’’ is needed to back
up!)

Although there is a separate playback
gap in the head assembly, it cannot be used
for off-the-tape monitoring while you are
recording. It is reserved for the automatic
tape-matching system: BLE, for bias, level,
and cqualization adjustment. This system
was also built into the 9R, where it pro-
duced very good results. Diversified Sci-
ence Laboratories. following its standard
practice with decks possessing such a fea-
ture, used the system to adjust the CT-90R
to cach tape used for testing: Maxell
UDXL-11 as the basic Type 2 ferricobalt
(*“‘chrome’’), TDK MA Type 4 metal, and
TDK AD Type 1 ferric.

As the graphs show, record/play
response with the BLE is not as flat in our
sample of the 90R as it was in the 9R. All
three tapes exhibit a broad rise of 2 dB or so
in the 5-kHz region, with or without noise
reduction. In itself, that risc would not be
much cause for complaint, but there also is
a premature rolloff at the high end (presum-
ably from overbiasing) with the Type 2 tape
and a marked peak (strongly suggesting
underbiasing) with the Type 4 tape. Only
the Type | appears to be accurately biased,
but level adjustment (and therefore Dolby
tracking) is very good in cach case. And we
know from the 9R results that the BLE can
do better than this. If you cancel the BLE,
the deck reverts to its factory settings for the
tape type. Tape-type selection is automatic
by means of the standard cassette-shell key-
ways.

Measured playback response with the
BASF test tape is excellent. The deck’s azi-
muth is apparently a close match to that
used in preparing the tape. though there is
some instability in the output at very high
frequencies (presumably due to inconsis-
tencies in tape-to-head contact), making the
measurements in this range somewhat
equivocal. Here, as clsewhere in DSL's
measurements, no significant differcnce
appeared when the results in the reverse
dircction were compared with those in the
forward direction, and our data column
shows only the latter.

The figures for 3 percent distortion
(representing the third harmonic) indicate
good headroom. The distortion figures at
—10 dB (representing rotal harmonic distor-
tion in this casc) are not out of line, but they
do contain more of the second harmonic
than usual, suggesting that the electronics
arc contributing significantly to the total.
(Distortion attributable to the tape consists
characteristically of the third harmonic.)

But the only place where distortion
might become an atypically limiting factor
is in the mike preamp. whose overload
point is relatively low. For home decks,
manufacturers commonly assume relatively
distant miking (several feet, rather than sev-
eral inches) and design for low noise and
cost—making the mike-preamp headroom
in the majority of home decks pretty skim-
py. But in most cases, the point is moot
because the feature is used so little. A seri-
ous recordist will want to connect a mixer to
the line inputs, rather than plug mikes
directly into the 90R. The deck’s input
impedances are well chosen, but its output
impedance is high enough that it might have
trouble delivering adequate level to a
preamp or receiver with an unusually low
input impedance.

Some users may prefer the ‘‘differ-
ent’’ look of the two-year-old CT-9R,
though we suspect that most will welcome
Pioncer’s changes for the present model.
And if you’re looking for a reversing deck
with a full complement of extras, you'll
enjoy the clements that the company has nor
changed. For the convenience and extra
uninterrupted (or virtually uninterrupted)
recording and playing time of a bidirection-
al transport, we can think of no model with
a morc comprehensive. better integrated
collection of ancillary features.

Eeae——aee e e ——————  ——— "= —— )
A Quick Guide to Tape Types

Our tape classifications, Type 0 through 4, are based pri-
marlly on the International Electrotechnical Commissior
measurement standards.

Type 0 tapes represent "ground zero™ In that they
follow the original Phillps-based DIN spec. They are ferric
tapes, called LN (low-noise) by some manufacturers, re-
quiring minimum (nominal 100%) bias and the original,
‘standard” 120-microsecond playback equalization.
Though they Include the “garden variety" formulations,
the best are capable of excellent performance at moder-
ate cost in decks that are well matched to them.

Type 1 (IEC Type |) tapes are ferrics requiring the
same 120-microsecond playback EQ but somewhat high-

er bias. They sometimes are styled LH (low-noise, high-
output} formulations or “premium ferrics.

Type 2 (IEC Type II) tapes are intended for use
with 70-microsecond playback EQ and higher recording
bias still {(nominal 150%). The first formulations of this
sort used chromium dioxide; today they also include
chrome-compatible coatings such as the ferricobaits.

Type 3 (IEC Type |li) tapes are dual-layered fer-
richromes, implying the 70-microsecond (“chrome") play-
back EQ. Approaches 1o their blasing and recording EQ
vary somewhat from one deck manufacturer to another.

Type 4 (IEC Type IV) are the metal-particle, or “al-
loy” tapes, requlring the highest bias of all and retaining
the 70-microsecond EQ of Type 2.
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MPX FILTER
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CONTROLS

RECORDING CANCEL
MONITOR (TAPE/SOURCE)

Akai’s
Easy-Does-It
Cassette Deck

Akal GX-7 cassette deck, with Dolby B and C noise
reduction. Dimensions: 17Va by 4 inches (tront
panel), 13 inches deep plus clearance for
connections. Price: $400; optional RC-32 wired
remote control, $35; optional RC-92 wireiess remote
control, $115. Warranty: "iimited,” one year parts and
labor. Manutacturer: Akal Electric Co,, Ltd., Japan;
U.S. distributor: Akal America, Ltd., 800 W. Artesia
Bivd., Compton, Calit. 90224.

PLAYBACK RESPONSE (BASF test tape; —20 dB DIN)

DB T =¥ - 7 ]
Y ' + T
-5 + 1 + + 1
GX-7 | 1 |
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
L ch +va, =12 dB, 315 Hz to 18 kHz
Rch +34, —12dB, 315 Hz to 18 kHz

RECORD/PLAY RESPONSE, TYPE 2 TAPE (~20 dB)

DB T 77777
JE . 4 1 S !
0 — = -t "
sf || 1 W
lox-712) | | I | N N I \

HZ 20 50 100 200 S00 1K 2K 5K 10K 20K
Lch +12, -3 dB, <20 Hz to 17 kHz
Rch +%4, -3 dB, <20 Hz to 17 kHz

with Dolby B noise reduction

----- R ¢h +3%a, -3 dB, 20 Hz to 14.5 kHz

with Dolby C noise reduction

- Rch +%a, -3 dB, <20 Hz to 14 kHz

RECORD/PLAY RESPONSE. TYPE 4 TAPE (-20 dB)
08B/

0 p—rt- e ——— ‘?‘3
Y SR A T S S [l =
| LIRETH - A )|
HZ20 50 100 200 500 K 2K SK 10K 20K
L ch +2V%, -2 dB, 20 Hz to 20 kHz
Rch +3, =112 dB, 20 Hz to 20 kHz
with Dolby B noise reduction
----- Rch +2, =212 dB, 20 Hz to 20 kHz
with Dolby C noise reduction
—.— Rch +5, =2 dB, 20 Hz to 20 kHz
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AKAI COMPONENTS HAVE ALWAYS carried a
full complement of what might be called
‘‘the amenities’'—features designed to
make life a little (or a lot) easier for the
user. Thus, we are not so much surprised at
how many things the relatively inexpensive
GX-7 can do as we are impressed by the
finesse with which it does them. All of its
functions work smoothly, are easy to under-
stand and operate, and almost never get in
the way by trying to be roo helpful. Yet
some of them involve an unusually high
degree of automation, making one step out
of what normally would be two or even
three.

The most obvious example of this par-
simony is cassette loading: Once you've put
a cassette into the holder, pressing any one
of the transport keys (stop included) will
close the cassette-well door, move the
heads into position, and activate the select-
ed function. (The door cannot be closed
manually.) More subtle is what Akai calls
**Auto Monitor,”” which switches the GX-7
between source and tape monitoring auto-
matically according to operating mode.
Press STOP or PAUSE. and the deck monitors
the source; put it into RECORDING Or PLAY,
and it will immediately begin monitoring
the signal off the tape. In most cases, this
enables you to hear exactly what you need
without forcing you to think about doing
two things at once. Occasionally we wished
we could turn the system off, but far more
often we preferred it to conventional man-
ual switching. And there are override but-
tons that enable you to switch back and
forth at will for source/tape comparisons
during recording.

The GX-7 determines what tape type is
in use by means of the cassette-shell key-
ways and sets bias, recording equalization,
and sensitivity (Dolby recording calibra-
tion) accordingly. There is no manual over-
ride here, but if you use name-brand cas-
settes made within the last few years (or

Type | ferrics of any vintage), you should
encounter no difficulties.

The GX-7 also includes a full array of
automatic-playback features, all controlled
with the two ‘*Auto System’’ buttons (just
left of the noise reduction switches) and the
transport keys. You can sample the first ten
seconds of each selection on the tape until
you reach the one you want ang press PLAY
(Akai calls this *“Intro Scan.’’) Or you can
skip directly to the beginning of the current
or next selection using the Instant Program
Locating System (or IPLS). Both features
require a blank of about four seconds
between selections to work correctly (and
like similar features on other cassette decks,
they can sometimes be fooled by soft pas-
sages in classical music). The AUTO MUTE
enables you to create such blanks wherever
necessary. You also can make the deck
rewind to the beginning of the tape and then
go into PLAY. of fast-wind to any specified
counter setting and either stop there or
begin playback.

Cn the other side of the coin is the
recording-cancel feature. At the touch of a
button, the GX-7 will rewind to the start of
the recording in progress, lay down a four-
second blank, and go into the recording/
pause mode—great for fixing mistakes.
And you can set the deck to begin recording
or playback automatically when triggered
by an external timer.

The display panel indicates which
noise reduction system (if any) is on, what
tape type is in use, whether source or tape is
being monitored, and what trg@sport mode
and special features are eng##. A four-
digit tape counter can be set to read turns or
elapsed time; the former works in all trans-
port modes, while the latter is limited to
recording and playback and stops ticking
during fast-wind. The recording-level indi-
cators are fluorescent bar meters calibrated
from -20 to +8 dB, with 1—dB steps from
-1 to +1 and 2-dB steps between -7
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RECORD/PLAY RESPONSE, TYPE 1 TAPE (-20 dB)

0B - —T ——
¢ o ¥ T T 1— . |
Sttt +
[LEANRE==0S St ===11= £ | I
HZ20 50 100 200 500 1K 2K 5K 10K 20K
Lch +%, -3 dB, <20 Hz to 16.5 kHz

— Rch +%4, -3 dB, 20 Hz to 16.5 kHz

with Dolby B noise reduction

----- Rch +%, -3 dB, <20 Hz to 14.5 kHz
with Dolby C noise reduction
—.— Rc¢h +114, -3 dB, <20 Hz to 15 kHz

MULTIPLEX FILTER (defeatable)
—112 dB at 15 kHz; —21 dB at 19 kHz*

SN RATIO (re DIN 0 dB; R'P; CCIR ARM-weighted)

Type 2 tape  Type 4 tape  Type 1 tape
without nolse reduction

5331 dB 53% dB 5114 dB
with Dolby B noise reduction

64 dB 64 dB 6112 dB
with Dolby C noise reduction

73 dB 73 dB 70%s dB

INDICATOR READINGS FOR DIN 0 DB (315 Hz)

Type 2 tape +5 dB (with 2.1% THD)
Type 4 tape +3 dB (with 1.0% THD)
Type 1 tape +3 dB (with 0.68% THD)

INDICATOR READINGS FOR 3% DISTORTION (315 Hz)

Type 2 tape +5 dB (tor +112 dB DIN)
Type 4 tape +5 dB (for +41/4 dB DIN)
Type 1 tape +5 dB (for +312 dB DIN)

DISTORTION (THD at —10 dB DIN; 50 Hz to 5 kHz2)

Type 2 tape = 0.63%
Type 4 tape = 051%
Type 1 tape = 0.39%
ERASURE (100 Hz)

Type 2 tape 72 dB
Type 4 tape 57 dB
CHANNEL SEPARATION (315 Hz) 4112 dB
INDICATOR “BALLISTICS"

Response time 110 msec
Decay time -800 msec
overshoot 0dB

SPEED ACCURACY  0.8% fast, 105 to 127 VAC

FLUTTER (ANSI weighted peak; RP) =0.067%
SENSITIVITY (re DIN 0 dB; 315 Hz) 130 mV
INPUT OVERLOAD (at 1 kHz) >10 volts
INPUT IMPEDANCE 72k ohms
OUTPUT IMPEDANCE 140 ohms
MAX. QUTPUT (from DIN 0 dB) 0.65 volt

“See text.

and -1 and from +1 to +5.

A closed-loop dual-capstan tape trans-
port with servo-controlled direct-drive mo-
tors is said to assure excellent tape-to-head
contact and low flutter. Separate recording
and playback heads are mounted in a single
housing for consistent, correct alignment,
and the recording and playback clectronics
are entirely direct-coupled, which Akai
says reduces distortion. There are no micro-
phone inputs, but we count that as no great
loss: Few people make live recordings with
cassette decks, and usually they would be
better off using high-quality outboard mike
preamps or mixers than plugging into the
chintzy circuits found in most models. The
saving from this omission undoubtedly is
part of what keeps the GX-7’s price so rea-
sonable.

For its record/play tests, Diversified
Science Laboratories used the tapes listed
as references in the owner’s manual: TDK
SA as the basic Type 2 ferricobalt
(‘‘chrome’’), TDK MA as the Type 4 met-
al, and Maxell UD as the Type | ferric.
Playback response is extraordinarily flat
and extended, indicating accurate equaliza-
tion and excellent alignment of the GX-7's
playback head to the BASF test tape.
Record/play response also is quite
smooth—especially for the Type | and 2
tapes—but except with the Type 4 formu-
lation, it does not reach as far in the treble
as we are used to seeing on three-head mod-
els. And indeed, with the ferric and ferrico-
balt tapes (but not the metal), there is a
slight rounding off, or dulling, of hard
high-frequency transients from demanding
sources, such as Compact Discs—an effect
most noticeable on cymbals. This is our

only significant reservation about the
deck’s performance, however. Dolby
tracking is mostly quite good, showing no
more than | or 2 dB of error even in the
relatively aggressive C setting.

Because the multiplex filter follows
the tape-monitor switch, DSL could not
measure its response directly. The figures
in our data column were derived by com-
paring record/play curves obtained with the
filter on and off and may therefore be some-
what less accurate than usual. They indicate
just a slight rolloff at 15 kHz and a sharp
drop at the 19-kHz stereo-FM pilot frequen-
cy, which is good. DSL found that for all
three tapes, saturation (3 percent third-har-
monic distortion) occurred at +5 dB on the
meters, meaning that you can let signal
peaks run 2 to 5 dB higher than Akai’s man-
ual suggests without undue distortion. Era-
sure is very good for the Type 2 tape, but a
little below par for the Type 4. This is
unlikely to be a problem in normal use, but
for critical recordings of unusually dynamic
material, we would suggest bulk or double
erasing of previously used metal tapes. All
other performance characteristics are about
what you’d expect from a high-quality deck
in this price range—except for the distor-
tion, which is a bit lower than average.

As we intimated earlier, the GX-7 is a
pleasure to use. Its features are well con-
ceived and logically organized, its perfor-
mance is good to excellent in every respect,
and it makes good copies of whatever it’s
fed. Other pluses include a thorough, clear
owner’s manual and easy access to the
heads for cleaning. It all adds up to a fine
example of what can be done in a modern
mid-price cassette deck.

A Bidirectional
Beauty from JVC

JVC DD-V9 cassette deck, with Dolby B and C noise
reduction and bidirectional automatic-reverse
recording and playback. Dimensions: 174 by 44
Inches (front panel), 1012 inches deep plus clearance
for connections. Price: $800; optional R-70E wired
remote control, $50. Warranty: “limited,” one year
parts and labor. Manutacturer: Victor Company of
Japan, Ltd., Japan; U.S. distributor: U.S. JVC Corp.,
41 Slater Dr., EImwood Park, N.J. 07407.
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WE’VE LONG ADMIRED the styling of JVC’s
cassette decks. That may seem like a trivial
point, but most audio equipment gets
looked at as much as it gets listened to, and
it doesn’t have to be ugly to sound good.
JVC has followed this logic in designing the
DD-V9, without losing sight of such basics
as performance and operating conve-
nience.

The foremost example of the compa-
ny's attention to those basics is the inclu-
sion of its BEST (bias, equalization, and
sensitivity tuning) system, which automati-
cally adjusts the deck’s recording parame-
ters for flat response and low distortion
according to whatever tape you are using.
Press START (on the slide-out control shelf),
and an on-board microprocessor puts the

DD-V9 through a 15-second calibration
routine. During this time, a *‘ready’’ indi-
cator flashes on the front-panel display;
when the procedure is complete, it glows
steadily. If the machine fails to establish a
good match the first time through, it tries
again. A second unsuccessful attempt—
which usually means that the heads are dirty
or that the tape's characteristics are beyond
the system’s adjustment range—sends the
deck back to the factory settings for the tape
type in use and lights the preset indicator.

Tape type selection—Type 1 ferric,
Type 2 chrome or ferricobalt, or Type 4
metal—is determined automatically by
means of the standard keyways in the cas-
sette shell. This is a very nice convenience
feature, and one that helps prevent mis-
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SWITCHTO

BASF CHROME
AUDIO TAPE

THE WORLD’S QUIETEST TAPE

If you won't settle for anything less than pure music, accept nothing
less than BASF Pure Chrome audio tape. Unlike ferric oxide tapes,

BASF Pure Chrome is made of perfectly shaped chromium dioxide
particles. And the exclusive Chrome formulation delivers the lowest

background noise of any tape in the world, as well as outstanding
sensttivity in the critical high frequency range. And this extraordinary

tape is designed especially for the Type I Chrome Bias position. So
make sure you're hearing all of the  [=s
music and none of the tape. Make the B A F
Chrome Audio & Video Tapes

switch today to the world’s quietest
tape. BASF Chrome



The BX-100 and BX-150
Surprisingly Affordable...
Unquestionably Nakamichi!

Think you can't afford a Nakamichi? Think again!
The BX-100 and BX-150 are proofs positive that
quality needn’t be expensive. Compare their
sound with any competitively priced deck (even
more expensive ones) and judge for yourself. You'll
find cheaper decks. You'll find similarly priced
decks:with more “features” But if music is as
important to you as it is to us, you'll not find one to
match the BX-100 or BX-150

The BX-100/BX-150 emphasize essentials, not
frills. No other single-capstan transport matches
their microprocessor-controlled “Silent Mecha-
nism” for the smooth, vibration-free motion that
lets you hear every musical
nuance. Ordinary single-capstan
decks shroud music in a vell of
high-frequency flutter and modu-
lation noise that specs don't
reveal. One listen to the BX-100 or
BX-150 will tell you what you've
been missing!

Magnetics and electronics
two other areas of particular
Nakamichi expertise. Our RP-2D
record/playback head not only

olby Laboratc tior

The BX-100 and BX-150 are available in black
or silver to coordinate with any decor

outperforms conventional combination heads but
most “sandwich” types used on 3-head decks
Response is flat from 20 Hz to 20 kHz so you hear
every musical overtone. And, on metal tape,
response holds up at -20 dB and at -10 dB and (with
the BX-150's Dolby*-C circuit) at 0 dB—clear proof of
superior heads and electronics
The final essential—calibration. Inexpensive decks
usually have few setup controls so performance is a
matter of luck. The BX-100 and BX-150 have two
dozen internal adjustments and undergo a 30-step
alignment procedure. Every deck is individually cali-
brated on each track on three tapes before t leaves
the factory to assure you of
Nakamichi Sound
Nakamichi Sound is unique
Measurements and specs only hint
at the sound we demand of our
recorders so we apply the acid
test—direct comparison of live and
recorded music. Our ultimate test
instrument is our Concert Hall!
Hear what we've been hearing!
Audition a BX-100 or BX-150 at

Nakamichi Sound Research Center Concert Hall your Nakamichi dealer now.

formation. write

P BNakamichi it




MONITOR
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NOISE REDUCTION
{ON/OFF,
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TIMER MODES
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TRANSPORT
CONTROLS

OTHER CONTROLS
(IN DRAWER

REMOTE CONTROL
HEADPHONES

Except where noted, all data are for the forward direction
of tape travel.

PLAYBACK RESPONSE (BASF test tape: —20 dB DIN)
D8

0 2
-5} 4 4 I 1 |
| DD-v9 (1}

HZ 20 50 100 200 500 1K 2K 5K 10K 20K
forward

Lch +0, =512 dB, 315 Hz to 18 kHz

R ch +0, -434 dB, 315 Hz to 18 kHz
reverse

Lch +112, —212 dB. 315 Hz 10 18 kHz
~~~~~ Rch +212. =112 dB, 315 Hz to 18 kHz

RECORD/PLAY RESPONSE, TYPE 2 TAPE (-20 dB)

08 (oo T

-5 - 4 . ——+ It : 4
HZ20 50

100 200 500 K 2K SK 10K 20K

Lch +112, -3 dB, 29 Hz to >20 kHz
R ch +1, -3dB, 29 Hz to 18.5 kHz
with Doiby B noise reduction
Rch +1, -3dB, 29 Hz to 17 kHz
with Dolby C noise reduction
—.— Rch +1, -3 dB, 29 Hz 10 18 kHz
RECORD/PLAY RESPONSE, TYPE 4 TAPE (-20 dB})
DB T T T
of S — 4"\
_5 - + —~ + + 4 - + -
oDv9 (3
HZ 20 50 100 200 500 1K 2K SK 10K 20K
Lch +112, -3 dB, 29 Hz to >20 kHz
Rch +2, -3 dB, 29 Hz to 20 kHz
with Dolby B noise reduction
----- R ch +2, -3 dB, 29 Hz to 20 kHz
with Dolby C noise reduction
—.-— Rech +3%2, -3 dB, 29 Hz 10 20 kHz

T ™ T

RECORD/PLAY RESPONSE, TYPE 1 TAPE (~20 dB)
o8 DD~V9I:‘- T i | |

of oy T = = —
_5/V 4 - - + + + !

1

=]l
100 200 500 1K 2K 5K 10K

HzZ 20 50 20K
Lch +1%2, -3 dB, 30 Hz to 19 kHz
R ch +1, -3 dB, 30 Hz to 19 kHz

with Dolby B noise reduction

----- Rch +1, -3dB, 30 Hz to 18 kHz

with Dolby C noise reduction

—.— Rech -1, -3 dB, 30 Hz to 18 kHz

MULTIPLEX FILTER (defeatable}
+14 dB at 15 kHz; ~3314 dB at 19 kHz
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takes. The only drawback is that there is no
manual override: If you have very old metal
tapes that you want to record or ancient
chrome cassettes that you want to record or
play—with shells that predate the applica-
ble keyway standards—youre out of luck.
(This problem may also arise with some
oft-brand tapes, which you’re probably bet-
ter off not using, anyway.) The DD-V9
stores BEST settings for each tape type
until you press START and PRESET simulta-
neously or turn the deck oft. You can
switch between the preset and BEST values
simply by pushing PRESET. The owner’s
manual includes a tape table indicating the
formulations that will work with the BEST
system, those that will give the highest per-
formance with it, and the three for which
the presets are adjusted.

Another important convenience fea-
ture is bidirectional autoreverse, which
allows one-way or out-and-back recording
or playback and continuous-repeat play-
back. It is achicved by rotation of the head
block, in response to either a press on the
direction key in the transport control bank
or a signal from an infrared end-of-tape sen-
sor that deteets the beginning of the leader.
The reversal is very quick, leaving just a
momentary gap. [lluminating indicators on
the cassette-well door show the direction of
tape travel and whether or not the deck is in
the recording mode or the recording mute is
on. Although they share the same housing,
the recording and playback heads are sepa-
rate, enabling off-tape monitoring during
recording.

Most of the controls—other than those
governing the tape transport, which are
grouped at the right end of the front panel—
are in a tray that slides out from the bottom-
lett of the chassis, below the display panel.
Among them are paired recording-level
sliders, an output-level slider, and a three-
position switch for selecting the reversing
mode (one-way, out-and-back, or continu-
ous-repeat). In the middle of the tray are ten
touchpads for various special features,
including the BEST system. the memory

playback and search functions. and the tape
counter modes.

The counter can operate as a conven-
tional turns counter, as a time-remaining
indicator, or as an elapsed-time readout
(**stopwatch,’ as JVC calls it). The last of
these modes works only during recording
and playback; during fast-wind, it holds its
last reading until recording or playback is
resumed. However, it does keep ticking
through direction reversals. The time-
remaining indicator also stops during fast-
wind, but when it picks up again, it shows
the approximate time from that point to the
end of the side. For accuracy in this mode,
you must use the tape-length key to indicate
the size of the cassette. The counter accom-
modates any standard length from C-15 to
C-120.

The play-memory and stop-memory
keys enable you to set counter readings at
which playback will start or end automati-
cally. And if you set start and end points,
the DD-V9 will play the demarcated seg-
ment once or repeatedly, depending on the
setting of the reverse-mode switch, In addi-
tion, there are several search functions that
do not depend on the tape counter. Pressing
BLANK SEARCH. for example, causes the
transport to fast-wind until it finds an unre-
corded section of tape., where it stops.

On the other hand, if you press INDEX
SCAN, the deck will play back about ten sec-
onds of the first selection it finds on the
tape, fast-wind to the next one and play ten
seconds of it, and so on, until you hear
something you like and press PLAY. Or you
can use the scan-set pad to punch up the
number of seclections you want skipped
before playback commences. Pressing the
appropriate music scan key (there are two
among the transport controls, one for each
direction) will then fast-wind the tape to the
desired point and switch the deck into PLAY
Both of these features require interselection
blanks of about four seconds. If necessary.
you can create such gaps by tapping the
record-mute transport key; to make a longer
blank, you simply hold the key down. The

27



AUDIO

New Equipment Reports

S/N RATIO (re DIN 0 dB; R/P; CCIR/ARM-weighted)

Type 2tape  Type 4 tape  Type 1 tape
without noise reduction

543 dB 5414 dB 52v4 dB
with Dolby B noise reduction

643 dB 6412 dB 6212 dB
with Dolby C noise reduction

74 dB 73% dB 71% dB

INDICATOR READINGS FOR DIN 0 DB (315 Hz)

Type 2 tape +5 dB (with 1.7% THD)
Type 4 tape -5 dB (with 0.7% THD)
Type 1 tape -5 dB (with 1.2% THD)

INDICATOR READINGS FOR 3% DISTORTION (315 Hz)

Type 2 tape +9 dB (for +2va dB DIN})
Type 4 tape +9 dB (for +6v4 dB DIN)
Type 1 tape +7 dB (for +212 dB DIN)

DISTORTION (THD at —10 dB DIN; 50 Hz to 5 kHz)

Type 2 tape = 1.36%
Type 4 tape = 0.66%
Type 1 tape = 0.94%
ERASURE (100 Hz)

Type 2 tape 72 dB
Type 4 tape 5814 dB*
CHANNEL SEPARATION (315 Hz) 46 dB
INDICATOR “BALLISTICS®

Response time 4.5 msec
Decay time 680 msec
Overshoot. 0dB

SPEED ACCURACY (forward and reverse)
0.4% fast, 105 to 127 VAC

FLUTTER (ANSI welghted peak; R/P)

forward f0.1§"/o
reverse *0.18%
SENSITIVITY (re DIN 0 dB; 315 Hz) 165 mV
INPUT OVERLOAD (at 1 kHz) 10 volts
INPUT IMPEDANCE 73.5k ohms
OUTPUT IMPEDANCE 4,300 ohms
MAX. OUTPUT (from DIN 0 dB) 0.90 volt

“See text.
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Most functions, excepi those relating 1o the 1ape transport. are controlled from this
slide-our tray ar the bottom of the front panel.

DD-VY also has the usual timer recording
and playback options (for use with an exter-
nal timer) and a front-panel jack for an
optional remote control. There are no
microphone inputs. however.

For its tests. Diversified Science Lab-
oratories used tapes recommended by JVC:
Maxell UD as the Type | ferric. TDK SA as
the Type 2 ferricobalt. and TDK MA as the
Type 4 metal. After BEST calibration, the
record/play response measurements were
very good tor all three—smooth and
extended with little or no evidence of Dolby
mistracking. Morcover, the record/play
response 1n the reverse direction (not
shown) is virtually identical. But the differ-
ences between the forward and reverse
playback-only curves (made with the stan-
dard BASF test tape) underscore the wis-
dom of the manual’s admonition 10 play
back tapes in the same direction they were
recorded. Otherwise, head-azimuth dis-
crepancies between the ditferent directions
may dull the treble response. The defeata-
ble multiplex filter provides good attenua-
tion at the 19-kHz stereo-FM pilot frequen-
¢y, with virtually no rise at 15 kHz.

The DD-V9’s tluorescent bar meters
are calibrated from -20 10 +9 dB, with
[-dB gradations from -5 to +5 and 2-dB
Jumps above. When you use metal tape, a
small marker lights below the +9-dB point
to indicate that you can allow peaks up to
that level; tor chrome and ferric tapes, it
lights at the +5-dB point. DSL’s headroom
figures show that these recommendations
arc about right, although you could run
your levels a couple of dB hotter on the

tapes used for the testing. With metal tape,
however, this would put the signal off-
scale, making accurate level setting impos-
sible. A less conservative metering scale
would have prevented this problem.

The data reveal a few other oddities,
nonc of them serious. Distortion is a litde
high for a deck in this price range. especial-
ly tor the Type 2 tape. Flutter is likewise
higher than we would have expected,
though not enough to be audible. And the
erasure tor Type 4 tape (always the hardest
to degauss) is not as good as we would like.
But this may be, at least partly. a byproduct
of the way we measure erasure. We record a
100-Hz tone at increasing levels until 5 per-
cent third-harmonic distortion is reached.
and then erase the tape. The figure reported
is the 100-Hz residual relative to DIN 0 dB.
Because of the DD-V9's excellent mid-
runge headroom with metal tape, the tone
may have been recorded at an unusually
high level, making it abnormally difficult to
remove.

In all other important respects. the
DD-V9's performance is above reproach.
Recordings made on it are almost indistin-
guishable trom the originals (perhaps the
highest praise tor a tape deck). And apart
from its poorly labeled recording and
record-mute keys, it is easy to use, with a
generous complement of well-conceived
special features. We especially appreciate
the BEST automatic tape-tuning system,
which gives the DD-V9 a welcome extra
measure of flexibility, and the handy time-
remaining counter mode. And as we said
before, it looks nice, too.

ASC’s Euro-Style
Open Reeler

28

IF YOU'RE A NEWCOMER to home taping, the
ASC 6000 Series open-reel decks may
strike you as exotic. They certainly don't
look like any of the Japunese models you'll

find in audio stores, and they offer some
once-standard features that are generally
passed over in current decks. But they rep-
resent a type of design that is well rooted in

HIGH FIDELITY
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Memorex presents High Bias II, a tape sg eXtra
ordinary, we're going to guarantee it f oﬂve '

We'll guarantee life-like sound.

.~ Extraordinarily flat frequency response at zero

dB recordmg levels, combined with remarkably
low noise levels, means musicis captured live.
hen Permapass’”‘ our unique oxide-bonding process

#1ocks each oxide particle—each musical detail

Ahe tape. So music stays live. Not just the 1st play f y

; Orthe1000th. But forever.

FIpY.

We'll guarantee the cassette.

We’'ve ¢ngineered every facet of our transport mechanist

; to protect the tape. Our waved-wafer improves tape-wind:

Silicone-treatedollers insure precise alignment and

/§Smooth, safe tape movement. To protect the tape and

mpchamsm we've surrounded them with a remarkablé
cassette housing made rigid and strong by a mold
Alesign pynique to Memorex.

. 'We'll guarantee them forever.

If youever become dissatisfied with
Memorex Hl%h Bias II, for any reason,
s1mFly mail the tape back and we'll
replaceit free.

{

YOU'LL FOREVER WONDES,

ISITUVE,

Mm'nsn'i' “’@Q“




"That night

| was listening fo

the bass player cook.

As his hands went

spiderng up and down

the stings

his thum-thum-thum

became the groups

heartbeat — and mine too.

In my Iiving room, | had

fraveled once again to that

smokey litle jazz club long ago’”

A JVC High Fidelity System

can fake you fo another

time and place, with components

that reduce six different

kinds of distortion down to inaudible.

- Nothing interferes with the
\) . .

) reqlity of your music. You're there,

We take you there.

— e[

JVC ' JVC JVC JVC JVC JVC JVE JVC

JVC COMPANY OF AMERICA, High Fidelity Division, 41Slater Drive, Elmwood Park, NJ 07407  JVC CANADA INC. Scarborough, Ont




HEADPHONE
LEVEL ADJUST

HEADPHONES

MIKE INPUTS

MIKE LEVEL ADJUST
“RADIO"/LINE LEVEL ADJUST
MASTER RECORDING LEVEL ADJUST
MONITOR (SOURCE/NAB TAPE/DIN TAPE)

SPECIAL EFFECTS

SPEED (15/7'2/3% IPS)
MODE (STEREO/L MONO/R MONO)

(SOUND-ON-SOUND/TAPE ECHO/OFF)

CUEING
AC FOWER

TRANSPORT
CONTROLS

ASC AS-6002HS three-speed (15, 712, and 3% ips)
open-reel tape deck, with provision for reels to 1012
inches, sound-on-sound (mono overdub), and tape
echo (tape-to-source signal feedback). Dimensions:
17 by 15V2 inches (main panel) plus clearance for
connections and large reels, 5% inches deep plus
clearance for controls. Price: $1,795; optional ASF-
6001 wired remote control, $160; optional ASF-6010
{transmitter) and ASE-6010 (receiver) infrared
wireless remote control, $300 total. Warranty:
“limited,” 90 days parts and labor. Manufacturer:
Audio System Componenten (ASC) GmbH & Co.,
West Germany; U.S. distributor: Hammond Industries,
Inc., 2000 Madison Pike, Madison, Ala. 35758.

PLAYBACK RESPONSE AT 15 IPS
(MRL 21J105 test tape; 0 dB re 200 nWb/m)

DB
0 |——e—p—— ﬁ,k*'__._\
-5 }
AS-6002HS (1)
HZ 20 50 100 200 500 1K 2K SK 10K 20K

Lch s, -3 dB, 31.5 Hz to 20 kHz
- Rch ‘2, -3 dB, 31.5 Hz to 20 kHz

PLAYBACK RESPONSE AT 7v2 IPS
(MRL 21T104 test tape; —10 dB re 200 nWb/m)
DB

Py — —

| ——
‘ .
HZ 20 50 100 500 1K 2K 5K 10K 20K

Lch 12, -3 dB, 31.5 Hz to 12.5 kHz
= Rch 12, -3 dB, 31.5 Hz to 14.5 kHz

PLAYBACK RESPONSE AT 334 IPS
(MRL 21F101 test tape; — 10 dB re 200 nWb/m)

DB
[} —p— , 4‘4\‘
=5 3

~,

| AS-6002HS (3} | | .
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
—— Lch Va, -3 dB, 31.5 Hz to 5 kHz
- Rch +1a, -3 dB, 31.5 Hz to 4 kHz

FEBRUARY 1984

ASC’s home country (West Germany), and
they are peculiar only to the extent that
nothing similar has achieved high visibility
in the U.S. recently.

We chose the AS-6002HS for review.
The **2”’ specifies that it is a half-track ste-
reo model, the “"HS'" that it embodies the
higher of the two speed options (15. 7',
and 3% inches per second. as opposed to
7%. 3%, and 1% ips). The AS-6004LS
(quarter track. low-speed) deck. for exam-
ple, is available wt the same price. Either
track configuration can be fitted with an
optional head block that adds a playback
head for the other configuration—a quar-
ter-track plavback head in addition to the
AS-6002's half-track erase, recording, and
playback heads, for instance. According to
the manufacturer’s catalog. you can also
buy AS-6000 Series decks with DIN
recording equalization (our sample has
U.S.-standard NAB recording and play-
back EQ. plus switch-selectable DIN play-
back EQ)

The AS-6002 can stand upright with
the connection pancl along the top back
edge and the cables pointing upward. or it
can lie flat with the cables in back, leading
away from the operator. The reel hold-
downs screw directly onto the Y-inch
shafts, which accept standard reels. The 7-
inch size protrudes about 2 inch beyond the
side of the deck: a 10%:-inch reel needs
about 24 inches of clearance at the side and
a little more than | inch at the top (or back,
depending on orientation). A small-hole
reel of this diameter is included with the
deck. If you prefer NAB reels (which have
a 3-inch center hole). you'll need adapters.
A twist-to-tighten design that we had handy

worked fine. but it would be a good idea to
check adapters on the deck before buying
them.

The connection panel has a five-pin
DIN (**radio’") input/output jack (a match-
ing cable is supplied in case you have a DIN
tape jack on your recciver or amplifier),
plus the more familiar pin-jack input and
output pairs, which we used in our testing.
Another DIN-style socket, for connecting
European mixers, is covered by a cap.
There also are sockets for synchronizing
slide shows to the deck (which requires
accessory equipment, also listed in the cat-
alog) and for a remote control. Two re-
motes are available: a wired model and an
infrared wireless control/receiver combina-
tion. An output level adjustment and the
main power fuse complete the connection
panel.

The main control panel includes a
headphone jack with its own level control
(always welcome. particularly if you plan
to do any live recording) and a pair of
phone-fack mike inputs. There are separate
level controls tor the mike and ‘‘radio”
(line) inputs, and a master fader to control
the mix.

Among the levers in the middle of the
panel is what the owner’s manual calls the
“*trick mode switch.”” (The manual is writ-
ten in. German and unidiomatic, but not
incomprehensible. English.) It offers two
effects (plus OFF) that were standard on
open-recl decks in the Sixties: sound-on-
sound and tape echo. both of which will
operate only in mono recording. The first is
a sort of poor man’s overdub. (Or so it
seems today: Les Paul used comparable
effects professionally.) You record on one

3
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EIECORD/PLAYBACK RESPONSE AT 15 IPS
(10 dB re 400 nWb/m)

DB ‘
] e e S SR S
-5 / +— 4+ -

! | Il AS-8002HS (4)
HZ20 50 100 200 500 1K 2K 5K 10K 20K

Lch Va, -3 dB, 27 Hz to 27.5 kHz
Rch V2. -3 dB, 28 Hz to 29.5 kHz

RECORD PLAYBACK RESPONSE AT 712 IPS
(—15 dB re 400 nWb/m)

D8 T T T T ]
0 e . —
—5] I 4 1 !
| | 1S (5|
HZ 20 50 100 200 500 1K 2K 5K 10K 20K

— Lch
Rch

+1Va, -3 dB, 20 Hz to 24.5 kHz
+1%a, -3 dB, 20 Hz to 26 kHz

RECORD/PLAYBACK RESPONSE AT 3% IPS
(-20 dB re 400 nWb/m)
DB

OV—_?’ t + —_ :
-5 l } 1 \1
{As-60021s (6) '_ f T .
HZ20 50 100 200 500 1K 2K  SK 10K 20

Lch V2, -3 dB, 31 Hz to 17 kHz
Rch 1/a, -3 dB, 31 Hz t0 17 kHz

S/N RATIO (re 400 nWb m; R P; CCIR/ARM-weighted)*

at 15 ips 6334 dB
at 72 ips 6412 dB
at 3% ips 62v2 dB

INDICATOR READINGS FOR 400 nWb/m (400 Hz)

at 15 ips -3V2 dB (with 0.32% THD)
at 72 Ips -312 dB (with 0.29% THD)
at 3% Ips —412 dB (with 0.22% THD)

MAXIMUM RECORDED LEVEL (3% distortion)
re 400 nWb/m re meter 0 dB

at 15 ips, 1 kHz 6% dB +4dB
at 7v2 ips, 1 kHz 7v2dB -4 dB
at 3% Ips, 500 Hz 7¥ dB 4dB

DISTORTION (THD at —10 dB re 400 nWb/m)

at 15 ips =0.20%, 50 Hz to 10 kHz

at 712 ips =<0.44%, 50 Hz to 10 kHz

at 3% ips =0.38%. 50 Hz t0 5 kHz
ERASURE (100 Hz) 72v2 dB
CHANNEL SEPARATION (400 Hz) 39dB
INDICATOR “BALLISTICS'

Response time 11 msec
Decay time 1,000 msec
Overshoot ‘¥4 dB

SPEED ACCURACY

at 15 ips 0.2% fast, 105 to 127 VAC
at 72 ips 1.1% slow, 105 to 127 VAC
at 3%4 ips 0.1% fast, 105 to 127 VAC

FLUTTER (ANSI weighted peak; R/P)

at 15 ips +0.022%
at7v2 ips +0.037%
at 3% ips +0.088%
SENSITIVITY (re 400 nWb/m: 1 kHz)

line input 15.8 mv
mike input 0.52 mv
INPUT OVERLOAD (at 1 kHz)

line input 6.9 volts
mike input 190 mv
INPUT IMPEDANCE

line input 215k ohms
mike input 1.6k ohms
OUTPUT IMPEDANCE 400 ohms
MAX. OUTPUT (from 400 nWb/m) 1.7 volts

* Signal-to-noise (S/N) ratios are approximately 1 dB
better with A weighting than with CCIR weighting.
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channel, then play it back, simultaneously
mixing in a new input and recording the
combination on the other channel. The pro-
cess can be repeated at will, “*bouncing”’
the recording back and forth between chan-
nels as you add new material to it, but the
earlier “*layers™” will deteriorate with each
bounce. Tape echo simply recycles the sig-
nal from the playback head and mixes it into
the source to create a crude reverb effect.
(The slower the transport speed, the cruder
itis.)

Next to this control is another that
once was commonplace but now has all but
disappeared: a mode switch. [n STEREO (the
normal position), the upper track is tor the
left channel, the lower one for the right
channel. Another choice is UPPER, which
mixes and records the input from both chan-
nels on the upper track and feeds that track
to both output channels in playback. This is
the normal mono contiguration for a half-
track recorder, but you can also sclect LOW-
ER-—an option that is necessary tor bounc-
ing a sound-on-sound recording back and
forth.

The deck’s solenoid transport controls
are fairly straightforward, though they
include a novel cueing feature. When you
press REPEAT, the recorder starts to rewind:
when you release it, the deck switches auto-
matically to playback. Another unusual
touch (for a modern deck) is the way the
control-interlock scheme prevents you from
going directly from recording to any other
transport mode except stop. However, fly-
ing starts (going from playback into record-
ing without stopping the transport) are pos-
sible. The counter reads in meters and deci-
meters of tape consumed, and it is quite
reliable. even when you tast-wind through
more than 2,000 feet of tape.

A particularly interesting control is the
cue knob just to the left of the counter. With
the transport stopped. it will retract the tape
lifters so that the tape contacts the heads.
(The contact is not as intimate as in regular
playback, however, reducing the annoying
and potentially tweeter-damaging noises
that tape cueing can create.) The reels can
then be “‘rocked’” back and forth to help
you locate an exact spot on the tape. If the
CUE is left on and the transport started in the
recording mode, a scamless electronic
*‘splice’’ can be created. You can also use
the CUE for relatively high-speed search. in
this mode. you have to hold down the fast-
torward or réewind button, which reduces
the likelihood of excessively high speeds
and resulting tweeter damage.

The tape-lifter assembly is covered by
a little door that flips up tor access to the
heads for cleaning and degaussing. This
also permits physical tape editing, though
the space provided is somewhat cramped
and awkward for any of these undertakings.
In addition, the tape slot is quite narrow and
encumbered with mechanical parts that,
while they don’t inhibit. tape threading, do
make it hard to get the tape out undamaged

for splicing once it has been cued up. It can
be done, however. which is more than can
be said for some other current decks
Diversified Science Laboratories used
Maxell XL-I tape for its measurements; we
chose Scotch 206 for our listening tests,
with similar results. (ASC recommends
only that you use a modern back-coated fer-
ric formulation—that is, a premium tape,
but not Ferrichrome or EE. which require
different equalization.) Record/playback
response is good at all three speeds, but the
playback-only response is distinctly less
attractive—apparently because of some
head-azimuth misadjustment relative to the
MRL test tapes. The consequences ot any
azimuth error are exaggerated by the half-
track format, which causes the resulting tre-
ble rollotf to start roughly onc¢ octave lower
in frequency than it would with quarter-
track heads. Halving the speed has a com-
parable etfect. as you can see in the graphs.
But since the recording and playback heads
are aligned with cach other, this problem
does not affect tapes recorded on the ASC.
The lab found that the AS-6002’s max-
imum recording level is limited by its elec-
tronics, which clip before the tape reaches
saturation (3 percent third-harmonic distor-
tion). The maxima shown in our data there-
fore represent the clipping point. As a
result, the headroom is somewhat lower
than it might be if the tape were the limiting
tactor: recordists accustomed to pinning
their meters on peaks would want to modify
their technique for this deck. If you follow
the advice in the manual, peaks should not
be allowed beyond the 0-dB mark, which
would leave 4 dB of headroom to spare.
You don’t need to allow much extra
headroom to compensate for the meters,
which monitor the signal affer recording
equalization. This gives a more accurate
indication of the signal level actually going
onto the tape than do conventional meters.
They are also quick on the rise, have very
little overshoot, and decay slowly enough
to make them fairly easy to read. (Howev-
er, they’re still not as good in these respects
as most of the **bar-graph’’ meters found
on cassette decks these days.) But, presum-
ably to minimize moving mass and thereby
enhance these properties, ASC has seen fit
to make the meters tiny, inhibiting both
viewing and calibration. The range extends
from -20 to +4. with 1-dB calibrations
from O dB up. Evidently the deck has been
designed with the casual recordist in mind
rather than the semipro field worker.
Generally, though, the measurements
are more than respectable. And we particu-
larly admire the gentleness with which the
AS-6002 handles tape. The wind on the recl
is exceptionally smooth and neat, even at
full speed. This is far more than a minor
matter: Unevenly wound tapes are easily
damaged in storage. In fact, we prefer not
to store a tape that has been fast-wound, but
the AS-6002HS could encourage us to relax
this rule.

HIGH FIDELITY



TRANSPORT CONTROLS

AC POWER

TIMER MODES

HEADPHONES

AUTOMATIC FADER

RECORDING MUTE

DIRECTION MODE (1-WAY/2-WAY/REPEAT)
MEMORY MODES

Nakamichi’s
New Approach
to Autoreverse

Nakamichi RX-202 unidirectional cassette deck, with
automatic cassette reversing in both recording and
playback, automatic tape cueing in either direction of
recording, and Dolby B and C noise reduction.
Dimensions: 17% by 5v4 inches (front panel), 113
inches deep plus clearance for cassette compartment
and connections. Price: $650. Warranty: “limited,”
one year parts and labor. Manutacturer: Nakamichi
Research, Inc., Japan; U.S. distributor: Nakamichi
U.S.A. Corp., 1101 Colorado Ave., Santa Monica,
Calit. 90401.

FEBRUARY 1984

AT FIRST ENCOUNTER. the phrase ‘*unidirec
tional automatic-reverse cassette deck’’
scems a blatant contradiction. But it exactly
describes the Nakamichi RX-202, which
*“‘reverses”’ by actually turning the cassette
over, rather than by changing the direction
in which the transport winds the tape.
Nakamichi says that this approach is capa-
ble of greater mechanical precision than are
the more conventional ones of rotating the
head assembly or switching electrically
between multiple heads (or head gaps).

As Nakamichi points out, part of the
challenge of autoreverse is that the tape can
be guided at only one edge. This is no prob-
lem in a unidirectional deck because its
guide sees the same edge during both
recording and playback. But in a conven-
tional autoreverse machine. a tape may be
recorded in one direction, with the guide
contacting one edge, and then played back
in the other direction. with the guide on the
opposite cdge. In that case, any nonunifor-
mity in tape width (and some is inevitable)
will express itself as azimuth and track-
positioning errors, which will in turn cause
high-frequency losses. In addition, there is
the difficulty of achieving and (perhaps
more to the point) maintaining precise
alignment over long use with a movable
head mount. The alternative of multiple
head elements poses problems of head
design and cost if all the gaps necessary for
full bidirectional operation with a fixed
head mount are to be squeezed into the
available space.

To achieve unidirectional reversing.
Nakamichi has designed a rotating caddy
that holds the cassctte in position, tape side
up, until the transport takes over. A clear
plastic *‘bay window’’ at the front of the
deck provides enough space for cassette
flipping. When you press EJIECT, the entire
assembly—the caddy, the miniature turnta-
ble on which it is mounted, and the bay

TAPE SELECT. (TYPE 1/2/3)

EJECT

REVERSE

e ——— “AUTO REC
- STANDBY"

NOISE REDUCTION
(ON/OFF, DOLBY B/C)

MPX FiL TER (ON/OFF)

EQ (70/120 u,SEC)
RECORDING LEVEL ADJUST
OUTPUT LEVEL ADJUST

window that protects it—pops out so that
you can drop in or remove a cassette. The
assembly retracts automatically when you
touch the transport controls, or you can tap
EJECT a second time. If any object (say,
your finger or an improperly inserted cas-
sette) inhibits retraction, the assembly will
pop out again before damage can occur.

In convenience, the RX-202’s cas-
sette-flipping design is fully competitive
with designs that mechanically or electri-
cally alter the head configuration. There are
options for one-way or out-and-back
recording or playback and for continuous-
repeat playback. Automatic reverse is trig-
gered at the end of the trailing leader (not at
the end of the tape itself, unfortunately) or
when the deck has been running for about
30 seconds in the playback mode without
encountering any signal. Reversal can also
be triggered manually, in which case the
deck automatically reverts to its previous
mode (recording, playback, or pause) once
the cassette is flipped. Since the entire pro-
cess takes only about two seconds, you
need just a slight pause in the program to
change sides during recording without
missing a beat. Automatic playback of such
atape can leave a pause of a minute or more
while the deck ascertains the no-signal con-
dition, fast-winds to the end of the tape,
reverses. and fast-winds past the leader to
the beginning of the side.

A very nice feature is what Nakamichi
calls **Auto Rec Standby.”” At the push of a
button, the RX-202 winds the tape to the
leader, switches into the recording mode,
and records (with no input signal) until it is
some six seconds into the tape itself—and
therefore beyond the area near the leader
splice, where tape performance can be
erratic. 'With one press of the button, the
deck will do this on Side A; with two
presses, it will address Side B instead (un-
less you're already on Side B, in which case
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PLAYBACK RESPONSE (BASF test tape; —20 dB DIN)
0B— —T T

o |
-5 ..I, .l - = T + j =
A EWL 1 Jli_ i S I (—
HZ 20 50 100 200 500 K 2K 5K 10K 20K

Lch
Rch

+1%, -0 dB, 315 Hz to 18 kHz
-2Va, -0 dB, 315 Hz to 18 kHz

RECORD/PLAY RESPONSE, TYPE 2 TAPE (-20 dB)

DB —=—p=——T—% T T - T
I e e e B
—-5———1— _l I _L + —+ ]
| Ax-202 (2 | |
HZ 20 50 100 200 500 1K 2K 5K 10K 20K

Lch 0, =112 dB, 22 Hz to 20 kHz
Rch +0, =112 dB, 22 Hz to 20 kHz
with Dolby B noise reduction
----- Rch +0, -3 dB, 20 Hz to 20 kHz
with Dolby C noise reduction
— Rch +1Va,

o

—2v2 dB. 20 Hz to 20 kHz

RECORD/PLAY RESPONSE, TYPE 4 TAPE (-20 dB)
DB-***;*T =1 -1 T T

Oﬁ 1 ;g T + + ]

| I i |

- -t + A+t -T —

L R S H

HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch 1, -0 dB, 23 Hz to 20 kHz
Rch 1, -0 dB, 24 Hz to 20 kHz

with Dolby B nolse reduction

----- Rch +1 dB, 23 Hz to 20 kHz

with Dolby C noise reduction

—+—_ Rch +1Va, -0 dB, 24 Hz to 20 kHz

RECORD PLAY RESPONSE. TYPE 1 TAPE (-20 dB)

I_AA —t—-_g T
-5 L_J, { .f _t F ‘4,_*_1
LAx-202 (4) S S | 1
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch -¥a, -2 dB, 22 Hz to 20 kHz
Rch +Vva, -2 dB, 21 Hz to 20 kHz
with Dolby B noise reduction
----- Rch + V4, -3 dB, 20 Hz to 20 kHz
with Dopiby C noise reduction
—.— Rch +1%a, -3 dB, 20 Hz to 20 kHz

MULTIPLEX FILTER (defeatable)
—¥%a dB at 15 kHz; -3012 dB at 19 kHz

S/N RATIO (re DIN 0 dB; R P; CCIR ARM-weighted)

Type 2tape  Type 4 tape  Type 1 tape
without noise reduction

55v4 dB 52v2 dB 5114 dB
with Dolby B noise reduction

6512 dB 62%4 dB 6112 dB
with Dolby C.noise reduction

7412 dB 72dB 70% dB

INDICATOR READINGS FOR DIN 0 DB (315 Hz)

Type 2 tape +3 dB (with 2.0% THD)
Type 4 tape +3 dB (with 1.3% THD)
Type 1 tape +3 dB (with 1.5% THD)

INDICATOR READINGS FOR 3% DISTORTION (315 Hz)

Type 2 tape +5 dB (for +1 dB DIN)
Type 4 tape +7 dB (for +3 dB DIN)
Type 1 tape +5 dB (for +1¥%a dB DIN)
DISTORTION (THD at -10 dB DIN: 50 Hz to 5 kHz)
Type 2 tape = 0.67%
Type 4 tape = 0.40%
Type 1 tape = 0.42%
ERASURE (100 Hz) = 63dB
CHANNEL SEPARATION (315 Hz) 51dB
INDICATOR "BALLISTICS"

Response time 6 msec
Decay time 1.500 msec
Overshoot 0dB

SPEED ACCURACY  0.5% fast. 105 to 127 VAC

FLUTTER (ANSI weighted peak; RP) +0.071%
SENSITIVITY (re DIN 0 d8; 315 Hz) 78 mV
INPUT OVERLOAD (at 1 kHz) 10 voits
INPUT IMPEDANCE 81k ohms
OUTPUT IMPEDANCE 2,100 ohms
MAX. OUTPUT (from DIN 0 dB) 0.71 volt
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one tap will suffice). Also welcome is
Nakamichi's automatic recording fader. A
tap at the appropriate end of its rocker-arm
control tades the source signal all the way in
or out in about four seconds; keep the con-
trol pressed in, and it will do the job in half
the time.

The RX-202 uses a single-capstan
transport fitted with two heads: Nakami-
chi’s dual-gap erase head and a laminated
sendust combination  (record/play) head
with an effective gap of 1.2 micrometers,
Typical combination heads represent a
compromise between the requirements of
recording (which could benetit from a wid-
er gap, particularly in the bass) and play-
back (where high frequencies are most
readily resolved by a narrow gap) and
between the need for high tlux density with-
out saturation (to record metal tapes to their
full potential) and for permeability (to
achieve high sensitivity, and therefore best
possible noise performance, in playback).
But Diversified Science Laboratories’ data
demonstrate that any compromise in the
RX-202 has been very canny. An example
of Nakamichi's carc is the design of the
deck s single-capstan drive, which has tfour
independent motor systems: one to drive the
capstan, one to position the cassette caddy,
one for the takcup hub, and onc¢ for the
méchanical-cam control system (an impor-
tant clement in keeping Nakamichi trans-
ports both quicter and more precise in oper-
ation than typical solenoid-activated sys-
tems).

The recording options include Dolby
B and C noise reduction. a defeatable mul-
tiplex filter, three tape settings for bias and
sensitivity (Dolby) matching. and a sepa-
rate cqualization (70/120-microsecond)
switch. Thus the RX-202 permits you to
choose the ““wrong’" equalization for spe-
cial purposes—such as 70 microseconds
for ferric tapes to increase dynamic range
with signals that don't require the high-tre-
quency headroom that must be given up in
the process. For tapes that will be played
back on a Nakamichi recorder with this fea-
ture, it’s a welcome perfectionist option,
but a carcless user could inadvertently
produce nonstandard tapes.

The three tape scttings are labeled
according to Nakamichi’s proprietary tape
designations and (in parentheses) IEC type
numbers. ‘There are buttons for SX(II)
“*chrome”” (our Type 2). ZX(1V) metal (our
Type 4). and EX(]) ferric (our Type 1). Nat-
urally, DSL used Nakamichi tape in all
cases—including a new Type 1 terric, the
rather confusingly named EX-II. The
results arc superb. particularly when you
consider how few other two-head decks can
achieve virtually flat response to 20 kHz.
Because the RX-202 records and plays both
cassette sides in the same direction, mea-
surements in the “‘reverse direction” are
somewhat beside the point. But DSL tabu-
lated them anyway. As predicted, they

turned out to be almost indistinguishable
from the measurements on Side A (and
where a nitpicker might discern a difter-
ence, even better on Side B).

The 0-dB curves (not shown) docu-
ment excellent headroom at high frequen-
cies. We've seen noticeably better results
only in decks with HX Pro headroom exten-
sion; with the Type 4 tape (which, of
coursc, outstrips the other two formulations
in this respect), significant compression
creeps in only above 10 kHz without noise
reduction and doesn’t appear at all below 20
kHz with Dolby C. In all the distortion-
related measurements, only the third har-
monic (which is generated by the tape
medium itself) appeared in signiticant
quantities, strongly suggesting that the deck
is not the limiting factor. Flutter, though
not as low as Nakamichi and others have
achicved in their costlicst decks. is par or
better by almost any other standard and low
enough that it should remain inaudible
under all practical circumstances.

The metering is fine for most pur-
poses. but again. not as refined as in the
company's premium products. For exam-
ple, there is no peak-hold feature, though
the time constants that govern the fast
response and relatively slow release make
the displays easy to read. And the divisions
are relatively coarse. The smallest, at the
top of the scale, appear at first glance to be
1 dB apart, but the LED clements light in
pairs (for 2-dB steps in this range), and the
scale is clearly nonlincar below +3 dB,
making assignment of specific values prob-
lematic at best. The total calibration range
extends from +7 to —30 dB. which is fine
for a home recorder. (Some premium mod-
cls offer a little more room to spare at both
ends of the range; most home decks are
skimpier at the bottom end. though they
occasionally rcach well into overload terri
tory at the top. where you wouldn’t want to
record anyway.)

In sum, Nakamichi has once again
found a unique and useful solution to one of
the problems of home cassette recording.
Aside from Nakamichi’s own Dragon
(which is far more expensive and reverses
only in playback), the RX-202 is arguably
the best reversing deck we've examined—
the “‘argument’” being over ancillary con
venience features, whose importance you
must assess according to your own priori-
ties. Certainly, none has surpassed its basic
performance in any significant respect. But
we must warn against overhasty compari-
sons between the RX-202 and competing
modcls. The physical arrangement mandat-
ed by Nakamichi’s reversing system puts
the cassctte’s tape opening on top and
moves the tape from right to left—buack-
ward, and therefore potentially contusing it
you’re used to any other recent deck we
know of. So it's worth taking the time
required to become familiar with this
exceptional product.
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THE MOST

IMPORTANT FEATURES, TIPS ON EQUIPMENT

ESPITE THE ATTENTION devoted to

digital audio, the real revolution in
high fidelity is taking place in the
analog domain. The viny! LP is being
replaced not so much by the Compact
Disc as by the Conipact Cassctte.

Prerecorded casse:tes outsold LPs
in 1983 to become the dominant music
medium. But miuch of what gets played
in cars and on sidewalks across
America is recorded at home from FM,
discs. and other tapes. The rcasons are

E. Brad Mever is president of the Bosion
section of the Audio Engineering Society and a
[frequent contributor ta these pages

clear: Casscttes ate cconomical and
convenient, they're less subject to
wear, they're free from ticks and pops,
and you ncver need to clean them.

Besides, making tape recordings is fun.

So. it you don’t alrecady own one.
you necd a cassctte deck. And if you
have one that's more than three years
old. it’s time to check out the new
machines because developments in
hcads, electronics. and tape
formulations have significantly
improved performance.

Some people shop for a tape deck
as thev would for a used car, opening
and closing cassette-well doors and
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listening for the most solid *'clunk.”
Though this will tell you something
about the unit’s hinges, there are far
more important things to check out and
several revealing tests to help you do
so. But before you start shopping, you
must narrow your options a bit,
focusing on what’s available at the
price you're willing to pay.

FEATURES

A word of caution for those
tempted only to buy the most features
at the lowest price: Adding more

features at a given ‘‘*price point’’ costs

| money that might have been spent by
the manufacturer for better parts, a
sturdier and more reliable tape
transport, or a more thorough
calibration of the machinc before it left
the assembly line.

Here, then, are some of the
important features you'll have to
consider:

Noise Reduction—The noisc reduction
systems in a cassette deck arc so basic
to its operation that they need to be
described at some length. Every deck
with pretensions to high fidelity is
equipped with Dolby B, which
provides a very important 10 dB of
noise reduction in the high frequencies.
Dolby B is adequate for recording most
sources. especially rock music, but if
you want to tape excerpts from wide-
range LPs—not to mention Compact
Discs or live performances—without
obviously compromising the sound
quality with a haze of background
noise. you necd a more powerful noise
reduction system. Your choices are
Dolby C and DBX.

Dolby C gives an additional 10 dB
of noise reduction over Dolby B.
Subjectively, this is a significant
improvement, enabling you to record
all but the widest-range material
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without audible hiss. Furthermore, the
system has virtually no audible side
cffects. To my cars, Dolby-C-encoded
tapes arc bearable when played back
with Dolby B decoding, although they
sound shrill and compressed when
played with no noise reduction at all.
There are disadvantages to Dolby
C, however. At some recording levels
it can exaggerate frequency-response
crrors by almost three times; tests
conducted by audio consultant and
writer Peter Mitchell and verified by
me disclose that if response is down
12 dB at 10 kHz. Dolby C may
increasc the error to more than 4 dB.
And the recorded material must be
carcfully matched in level with the
playback clectronics or the system will
mistrack, producing further frequency-

buy one of these. spend some of the
moncy you save to have it calibrated
by a good technician for one particular
tapc. and then use that exact brand and
type cxclusively. If, on the other hand,
you invest in a threc-head deck that has
user-adjustable bias and Dolby level
controls or that has a microprocessor-
controlled automatic adjustment
system, you usually can be confident
that the Dolby C will perform properly.
The DBX system provides noise
reduction of as much as 30 dB, which
is enough for any source. No overall
level calibration is necessary, and
except on swept sine-wave test signals
(which do not resemble music), the
system does not cxaggerate the
recorder’s frequency-response errors.
The only demand that DBX makes of

PAYING FORWHAT YOUNEED

L
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AT $250, THE LUXMAN K-210 is a bit more expensive than some other similarly
equipped decks. It includes Dolby B and C, and there’s a control for adjusting

playback azimuth.

CHUTO M ke v o TIRSED
-

ONKYO'S TA-2066 IS A THREE-HEAD deck that lets you make instant tape-source
comparisons. This $480 machine also gives you Dolby B and C, a three-motor trans-
port, a music-search function, and a bias fine-tuning calibration.

N 2
| =S/

o0 6 -

SANSUI'S D-W3 IS ONE OF THE NEW breed of dual-well cassette decks that make
tape-to-tape dubbing a quick and simple process. The $450 deck is equipped with

Dolby B and C.

response errors.

To avoid these problems, the tape
deck must have good heads and
electronics and must be set up precisely
for the specific brand and type of tape
you intend to use. You can find Dolby
C decks for less than $200, but if you

the deck is that its basic noise level be
reasonably low. If not, audible noise-
pumping or *‘breathing’” cffects can
occur on very-wide-range material.
With most decks, this is not a problem.
The main difficulty with DBX is
compatibility. DBX-encoded music is

HIGH FIDELITY



unlistenable with anything but genuine
DBX decoding. Your car deck or
portable player, therefore. must also be
DBX-equipped, and you may have
trouble sharing tapes with friends.
(DBX makes outhoard decoders for
home and car systems and a four-ounce
battery-operated decoder for portable
tape players.) Most DBX decks. which
start at around $180, also have Dolby
B. and a few have both B and C.

Two Heads or Three?—Inexpensive
decks have two heads. one for crasing
the tape and another for both recording
and playback. ldeally, recording and
playback heads should be designed
ditferently, so a two-head deck always
ivolves some compromise in
performance. A machine with separate
heads for these two functions can offer
a big improvement in playback
performance and also lets you monitor
the tape while recording, permitting
raptd and accurate adjustments. Three-
head decks can be found tor about
$200. but the great majority scll for
$400 or more.

Dual-Capstan Drive—Uncvenncess of
tapc motion, or tlutter, robs the sound
of its solidity and sense of realism. If
i’s bad enough, you'll hear wavering
in the pitch of the instruments. What
Keeps a tape moving smoothly is the
capstan, a rotating shaft located
between the heads and the takeup
spool. But flutter can occur if internal
friction of ill-fitting parts in the
cassctie shell causes uneven tape teed.
Some maghines, therefore. have a pair
of capstans, onc on cither side of the
tape heads, which create a *closed-
loop™” drive. This isolates the section
of tape moving past the heads from the
vagarics of the shell and also makes
tension more cven for better tape-to-
head contact. Typical dual-capstan
drive is found in decks starting at
around $500.

Reversibility—If you hate to get up
from your chair and turn the tape over
at the end of a side, consider a deck
that plays in both directions
automatically. Some machines can also
record in both directions, atlowing
unattended taping of longer programs.
Most two-way decks rotate the head
assembly for reverse operation. Despite
improvement in the reliability of the
mechanisms that do this job, achieving
consistent playback head alignment is
not always possible—though for
noncritical listening, reverse operatton
works well enough. The $1.800
Nakamichi Dragon avoids the problem
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with a servo-controlled mechanism that
constantly corrects head alignment
during playback, while the company’s
$650 RX-202 actually removes the
cassctte and turns it over [see test
report, page 33]. Autoreverse playback
is available in decks beginning at $250;
bidirectional recording will cost you
$350 or more.

Music Search—By scanning a tape at
high speed for the silent spaces
between recorded sclections. many
decks can automatically begin play at
the start of any piece. Some machines
can also play sclections in any desired
scquence. Decks so cquipped cost at
least $250.

Dual Cassette Wells—If you plan to
copy your cassettes. some decks can
save you the cost of a second machine
by including two transport
mechanisms. one for recording and the
other for playback. More expensive
versions ofter double-speed operation
to cut the copying time in half. Current
dual-well decks have Dolby B only and
start at less than $200.

Automatic Calibration—As
mentioned carlicr, some three-head
decks have microprocessor-controlled
automatic calibration facilities. The
machines adjust the bias, equalization,
and sensitivity for cach individual tape
in a process that normally takes about
I5 seconds. The results are usually
about as accurate as you could
accomplish manually without expensive
test equipment. and the procedure is so
convenient that you actually will find
yourself doing it regularly. Decks
cquipped with automatic tape
calibration are expensive, though.
Expect 10 pay upward of $575.

Dolby HX Pro—About three years
ago, Dolby Labs introduced a circuit
designed to increase the maximum
tevel at which high trequencies could
be recorded. A more eftective circuit
known as HX Professional or HX Pro
has appeared on decks from severat
manufacturers at prices as low as $400.
Next year HX Pro will be available on
a single integrated circuit, so you can
expect to see it in more machines.

TEST REPORTS

When you've decided which decks
have the features you want, it’s time to
appraisc their pertformance. HIGH
FIDELITY’s test reports can be a big
help. Here are some pointers on how to
make best use of them:

® First, look at the most important
information: the frequency-response
graphs for the different tape types,
printed in the data column to the left of
cach report. Truly tlat response to 15
kHz 1s superior to a curve that extends
to 20 kHz but shows an overall tilt or
substantial irregularity.

® Watch tor consistency among the
different curves on a single graph as a

RECORD PLAY RESPONSE. TYPE 1 TAPE (-20dB}
De
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RECORD PLAY RESPONSE. TYPE 2 TAPE (-20dB)
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HZ 20 5C 10
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HE's record/plavback curves are easv 1o
decipher. The 1op graph shows reasonably

flat respronse with no noise reduction (solid

line), but extremelv poor Dolbv B (broken
line} and Dolby C (dotted line) calibration.
The bortom graph's three traces overlay
each other almost completelv, showing
broad flar response with onlv a minuscule
amount of noise reduction mistracking.

mcasure of how well the deck’s noise
reduction circuits were calibrated at the
factory. (Contrary to what you might
expect. manufacturers scldom tweak
the machines they send in for review.)

® Cheek the response below 50 Hz:
Most cassette decks roll off the low
bass to some degree

® [.ook for peak flutter of less than
+0. 14 percent, and don’t confuse HF’s
measurcment with the much lower
WRMS weighted specification listed by
the manutacturer. The latter always
gives better-looking numbers.

® Finally, rcad the accompanying text.
It will give you an idea of what it’s
like to live with the machine
especially in regard to control layout
and facilities.

An clectronic engineer of my
acquaintance once said that coaxing
good performance out of a cassctte
deck is like standing up in a hammock.
[t can be done, but it requires constant
attention. and the smallest error is
instantly magnified many times.
Although my fricnd made this
comparison almost 20 years ago. the
principle behind it still holds: The
performance of any tape recorder is
deternzined by both the deck and the
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tape, and the two must be well
matched for the system to work. The

| cassette’s narrow tape track and slow
speed make careful calibration
absolutely crucial. The quality of this
match between tape and machine is the
main thing you’ll be checking when
you shop for your recorder.

WHAT TO DO IN THE STORE

Audio stores arc often noisy and
confusing. and to hear how well a deck
is working you nced to listen closely,
so take along headphones. You should
be familiar with the way they sound so
that you don’t mistake their frequency-
responsc aberrations for problems in
the tape recorder.

First, test the playback alignment
of the deck. A recorder with a
misaligned head or miscalibrated
clectronics may sound good when
playing its own tapes, but will sound
poor when playing recordings made on
another machine. Take a prerecorded
tape of known quality with you, such
as onc of the audiophile releases that
arc duplicated in real time. Or. if
you’re shopping for a replacement
deck, take a recording you've made on
the old one to check for compatibility.
Try to select a tape with some solo

system if recorded at too high a level.

If the deck has three heads, you
can compare the source and the tape by
switching rapidly while recording. On
a two-head deck. you'll have to rewind
the tape for playback and then switch
between the tuner (which should still
be producing the noise) and the tape.
Playback nced not be very loud, but if
you listen through speakers, turn up the
treble to emphasize any errors in the
upper octaves. Ideally, the recording
should sound identical to the source,
but this is a sensitive test, and the two
will be indistinguishable on only the
very best machines.

Now switch in the noise reduction
system and record the roar again. If the
sound is markedly different in
| playback, the machine is not calibrated

turn the recording level up to reveal
Jjust how much high-frequency
headroom there is. If the highs on the
tape still sound the same as the source
when the meters reach 0 dB or higher,
the machine is exceptional. This test
also will casily reveal differences
among the various types of tape.

In these operations, you will learn
a great deal about the control facilitics
of the machine, how quickly and
smoothly its transport works, and
whether its tape counter is reliable. If
cverything is to your liking and you
decide to buy it, you still have one task
left—to check out the unit that the
salesman brings you from the
storcroom. Though unpacking it and
running through the same test
procedures may be inconvenient,

IN-STORETESTRESULTS
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piano, which is the most rigorous test
for wow and flutter.

To check the frequency response
of the deck, insert a blank tape of the
type you plan to usc and connect an
FM tuner to the input. Turn off the
tuncr's muting and sct the pointer or
rcadout above 108 MHz, or wherever
you have to put it to get a steady
roaring sound with no musical content.

{ Then turn oft whatever noisc reduction

system is built into the deck, adjust its

meters to read —20 dB on both

channels, and record a couple of

| minutes of this signal. It's important to
limit yourselt to a —20 dB level
because FM noise is rich in high
frequencies and will overstress the

THESE TWO GRAPHS ILLUSTRATE what you will hear in the store when you use FM
tuner noise and a pair of headphones to test a deck's frequency response. Fig. 1
shows the one-third-octave spectrum of tuner noise {(dotted line) and the response
of the tape deck (solid line) with the signal recorded at -20 dB, as indicated on the
deck’s meters. A slight difference between source and tape was audible, but in a
blind test | would have had difficulty distinguishing between the two. Fig. 2 shows
what happened when | raised the recording level to 0 dB. The rolloff above 1 kHz
was immediately obvious through the headphones.—E.B.M.

for the tape you are using. (Remember:
You must have the noise reduction

| engaged during recording and
playback.)

. By making the test recording at a

| level of —20 dB, you prevent high-
frequency saturation of the tape. Now

sample-to-sample variations in cassctte
decks make this final cvaluation
mandatory. And by taking a few extra
precautions in the beginning. you
increase your chances of taking home a
cassctte deck that will give you years
of good sound and reliable service. HF
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The Kyocera D-801 Cassette Deck
is hard to get because so much more
is built into it. For example, it has
five circuit boards where most

decks have only one or two. But

that’s only the beginning.

It more than meets the ultimate
. tape deck challenge.

The challenge is 1o move tape

across the heads at'as nearly a con-

stant speed as possible. Variations

in speed, of course, come out in

your speakers or headphones as

wow and flutter.

Many decks claim a wow and
flutter figure of 0.05% WRMS-
trouble is, speed variations of
0.05% are clearly audible with
piano music (one of the most re-
vealing tests you can give a casselte

PY deck—try it on the D-801 and

marvel!).

The D-801 by Kyocera comes
through with a remarkably low wow
and flutter figure of 0.02% WRMS
—and that is derived from a unique,
three-motor, dual capstan drive

- mechanism. Two capstans are

. driven by a direct drive motor. A
beltless/clutchless simple DC motor
drives the feed and takeup reels.
while a third motor is used as a
head-position assist drive (it greatly
prolongs head-to-tape azimuth ac-
curacy). The dual capstan system
provides that sensationally accurate
tape travel, maintaining proper ten-
sion between capstans 1o eliminate

ot s00

&

i ootr® | g5 € external shock source modulating
i | noise.

e ] It more than meets the needs of
e L e the audio perfectionist.
L The D-801 goes above and beyond
55, el even the fussiest audiophile’s needs
1 with 3-position bias/equalization
= selection (with fine bias adjust
. § | ment). 400 Hz calibration tone
. | 02 Automatic Program Mute Record-
— Tare ing. automatic search, and )
S i electronic 4 digit display, including
w NORMAL counter, elapsed time and time re-

maining functions.

The D-801’s noise reduction sys-
tems were built for the audio purist
It has hwo—Dolby* B & C— Dolby B
for music material of limited dvnamic
range, Dolby C for music of the
widest dynamic range, so noise re-
duction can be tailored to program
material.

Finally, the specs everyone
wants: frequency response of
30-20,000 Hz + 3 dB using metal
or CrO, tape, and a S/N ratio of 78
dB with metal tape in Dolby C NR
mode.

Call (201) 560-0060 for the name of
the nearest dealer. Kyocera Interna-
tional, Inc., 7 Powder Horn Drive
Warren, NJ 07060.

V
A

KYOCERd

*Dolby is a registered trademark of Dolby
o = Laboratories, Inc
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TECHNOLOGIES

SETTING UP

SUPER

CATALOG

BY

ALLAN KOZINN

ABOUT A DECADE AGO. when my A MUSIC CRITIC TURNS TO A COMPUTER FOR HELP IN
record collection outgrew its

makeshift set of shelves and graduated ORGANIZING HIS COLLECTION OF 7,000 RECORDINGS.
to a full-fledged wall unit, 1 realized it
was time to think about cataloging it.
This is a revelation that comes to all
music collectors eventually. and for me
it came not a moment too soon: | had
just begun writing classical record
reviews, and | was finding that my
shelved-by-composer filing system did
not always guarantee 1°d find
comparison performances when
necded.

The file card catalog 1 then set up
was organized along the lines David
Hamilton described in his useful
article, **Now Where Did I Put That
Franck Sonata?’’ (September 1969),
and it took me three years to complete.
The entries were fairly simple and
succinct:

Composer
Title of Composition
Soloist(s)/Instrument(s)
Conductor/Orchestra
Record Label & Number
LP Title (or other works listed on
the spine)
When the job was finished, I reshelved
all my classical music discs by label
and number. Because I’d had no
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A

problem finding jazz and pop
recordings using the shelved-by-
performer system, | decided not to
include them in my catalog.

Soon enough, though, I wanted
more flexibility. When I began getting
interview assignments, for instance, |
realized it would be good to have the
listings cross-referenced by artist; yet,
having gone through the initial
cataloging effort, I wasn’t tempted to
undertake another massive project.
Instead, I relied on a reasonable
knowledge of performers’ label
affiliations (not quite foolproof in these

THE AUTHOR USES dBASE Il on his Kaypro 4 portable computer. dBASE is available
for most computers that use the C/PM operating system. For more information, write
to Ashton-Tate, Inc. (10150 West Jefferson Bivd., Culver City, Calif. 90230).

W T ECMHNOL OGII E S

software companies say, data base) can |
be frustrating, so I'll try to steer you
around some of the stumbling blocks
The first step is to decide what
kind of information you need in the
filing system—and if you can be
farsighted enough, what kind of
information you’re ever likely to want
in it. Obviously, everyone’s needs are
different, and mine may be more
demanding than the average collector’s.
Still, if you’re going to file by
computer, you might as well usc its
sorting power. And that means
including information that may seem

days of nonexclusivity), supplemented
by a copy of the SCHWANN ARTIST
ISSUE. But what I rea