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PIONEER'’S SIX-DISC CD PLAYER
THIEL CS2 SPEAKER
NAD 6155 TAPE DECK
...AND MORE
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NOOTHER
~ HIGH-BIAS CASSETTE
CAN MATCH THESE NUMBERS:

(N DION00NG

LTDK

EXTENDED HIGH END - HIGH MOL HIGH OUTPUT

LABORATORY STANDARD CASSETTE MECHANISM

Other Type Il (high-bias) cassettes are a long
way from home when it comes to reproducing
the pure, dynamic sounds of digitally encoded
music sources.

But, number for number, TDK HX-S audio
cassettes are number one.

Their exclusive metal particle formulation
reproduces a wider dynamic range and higher
frequency response. This enables HX-S to
capture all the crispness and purity of digital
performance on any cassette deck with a
Type Il (high-bias) switch.

saturation, while delivering unsurpassed
sensitivity throughout the audio spectrum.

Additionally, HX-S excels in retention of high
frequency MOL, which no other high-bias for-
mulation attains.

And HX-S superiority is not just numerical.
To maintain its dynamic performance, HX-S is
housed in TDK's specially engineered, trouble-
free Laboratory Standand mechanism. it's your
assurance of unerring reliability and durability,
backed by a Lifetime Warranty.

For optimum results with Type | (high-bias)

and digitally-sourced record-
ings, get TDK HX-S. You'li feel

With four times the magnetic igi
storage ability of other high- & I DK ings, -S. )
bias cassettes, HX-S virtually ® more at home with it, wherever

eliminates high frequency

© 1985 TDK Electronics Corp.

THE MACHINE FOR YOUR MACHINE.

you go.
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ULLETIN

by Christie Barter and Gordon Sell

HI-FI/VIDEO PRICE HIKES?

If the value of the Japanese
yen keeps rising and the value
of the dollar keeps falling, we
can expect to see an end to
ever-lowering prices for Japa-
nese manufactured products.
The prices for the Christmas
season were set last summer,
but the new products being
shipped here after the New
Year will probably cost a bit
more at retail if the foreign-ex-
change rates follow the current
trend. Sony has already an-
nounced price hikes of between
5 and 1R percent effective Janu-
ary 1. If the value of a dollar is
significantly less than 210 yen
when you read this, then it will
pay to buy sooner rather than
later.

TECH NOTES

In an effort to promote con-
sumer interest in surround
sound, Dolby Laboratories is en-
couraging video software mak-
ers to use the Dolby Surround
logo (preceded by the Dolby
double-D) on all tapes made
from Dolby Stereo masters. Ap-
propriately engineered sur-
round-sound decoders will also
bear the logo. . . . Klipsch has
upgraded its popular Heresy
speaker to the Heresy II, with
new drivers and a smoother fre-
quency response. . . . Emerson
Radio Corp. has bought H. H.
Scott. The commpany founded in
1947 by Hermon Hosmer Scott
will nevertheless retain its sep-
arate identity and operate as a
wholly-owned subsidiary of
Emerson. . . . Concord has
“CD-ready” car stereo systems.
Just add a Concord CDA-1
($14.95) to the head unit's CD
connector and plug in a porta-
ble like those available from
Sony, Technics, and Pioneer.
. . . Shure is offering consumer
rebates of up to $25 on micro-
phones and phono cartridges.
. . . Discwasher is promoting
its new CD cleaner by offering
a $50-value walnut forty-CD
storage system for only $15

with purchase of the cleaner.

. Matsushita has developed
a molded one-piece glass lens
for use in CD-player pickups.
Typical CD pickups have four
or five ground-glass lens ele-
ments that must be carefully
mounted and aligned in a small
tube. The new gystern will make
possible smaller, simpler, and
less expensive CD pickups. Pro-
duction will begin this spring.
. . . Nikko is now selling a
CD jukebox capable of holding
sixty CD's. It costs $3,200.

. . A company called Multi-
vision has developed a product
that will allow you to convert
your current TV set into the
equivalent of a state-of-the-art
digital stereo TV set. The
$399 device actually includes
two complete 139-channel
TV tuners with stereo sound.
The second tuner allows a
second channel to be monitored
in the corner of the main pic-
ture, with instant switching be-
tween programs. The stereo out-
put can be connected to a hi-fi
system, or a built-in amplifier
will drive speakers directly.

MIDLER'S MUD

Bette Midler’s new Atlantic al-
bum, “Mud Will Be Flung To-
night,” is stickered with a label
advising, “For adults only. This
record contains material that
may be deemed offensive by
Bruce Springsteen, Madonna,
and Prince.”

THE INSIDE STORY

The RIAA has published a six-
ty-four-page paperback titled In-
side the Recording Industry: An
Introduction to America’s Music
Business, which begins with a
capsule history of recorded
sound from the earliest cylin-
ders to Compact Discs. Also in-
cluded are chapters on the way
records and tapes are made, re-
tail distribution, royalties, home
taping, the trade charts, and the
international market. The book-
let can be obtained free of
charge from the Recording In-
dustry Association of America
(Attention: Tanya Blackwood),
888 Seventh Avenue, New York,
NY 10108.

STREET TALK

Veteran jazz singer Sarah
WVaughan was recently “given” a
star on Hollywood’s Walk of
Fame. Hers wasg the 1,808th ce-
lebrity star to be embedded in
the intersecting sidewalks of
North Vine Street and Holly-
wood Boulevard. . . . The City
of Detroit has temporarily re-
named one of its major thor-
oughfares “Aretha Franklin's
Freeway of Love” after her lat-
ast Top Ten single.

UK. TAPE TAX HALTED

Plans to put a “levy” of 5 to
10 percent on the price of blank
audic and video tape in England
have been halted by Prime Min-
ister Margaret Thatcher. She
has asked the Department of
Trade and Industry to reconsid-
er proposals to collect this
money as compensation to
copyright owners for unautho-
rized home taping. The levy is
similar to the “royalty” or tax
that is the subject of pending
legislation in both houses of the
U.S. Congress. Opponents of the
tax in England maintain that
the way record companies in
England have flourished in the
last eighteen months weakens
the argument that home taping
has done great harm to the rec-
ord industry. A similar tape-tax
proposal was defeated in Eng-
land in 1981.

FIFTIES KICKS
The thirtieth anniversary of
the rock classic Blue Suede
Shoss was generally overlooked
in 1985 in the United States,
but a stellar version of it was
videotaped in London by George
Harrison, Ringo Starr, Eric
Clapton, and Carl Perkins. It
will be shown on U.S. cable TV
later this season.

z
=
=)
o
>
X
x
-



Bring the Dramatic Sound of a Live
Performance to Any Room

Radio Shack’é*Ngu fZ-BandggqgaIi;er witt \IMX Stereo Expéﬁéér

Unleash the potential of your stereo system with our
Realistic® graphic frequency equalizer. With its
patented IMX™ Stereo Expander circuit, you’ll
hear sound that’s similar to a live concert.

Normally, what you hear is concentrated
between the two speakers. The Ex-
pander alters the apparent location

of sound and creates the illusion

that sounds are coming from

outside this area. The result

is a “live” effect compa-

rable to what you hear

in a theater. But

there’s more . . .

Furniture, carpet, room size and shape affect fre-
quency response. But with 24 narrowband controls
to adjust audio response up to 12 dB from 36-16,000
Hz, you can practically eliminate acoustic distortion
in rooms. And, you can add “punch” to certain in-
struments or vocals.You'll be in command of your
listening environment.

You also can make custom-equalized recordings.
The built-in dual-tape control center lets you record
and monitor from one tape source to another with-
out swapping patch cords.

Come in today for e demonstration. Bring your
Radio Shack/CitiLine* credit card. Only $119.95.

Raciec Shaelk

A DIVISION OF TANDY CORPORATION

Trademark of SCI Acoustics, Inc. Price applies &t participaling Radio Shack stores and dealers.
*CitiLine" 1s an open-ended credit plan from Cibank. Payment may vary depending on balance.
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popular British band by Ann Ferrar
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PHO1'O: ELLLEN KLEIN

PEAKING MY PIECE

Contributing Editor Larry Klein

The Ears of Klemn

e Sl = .

aboratory tests are a vital

part of this magazine, and

in forming our opinions of a

piece of equipment the edi-
tors usually want to know how it
performs in the laboratory as well as
how it performs in the listening
room. Most of our readers take the
same point of view, and for them
the Hirsch-Houck Laboratory test
reports are among the most interest-
ing sections of each monthly issue
of STEREO REVIEW.

While Hirsch-Houck lab tests
have helped to give this magazine
its identity for almost a quarter of a
century, we have occasionally used
other testing facilities and methods.
In August 1983 we published Lau-
rence Greenhill’s report on the re-
sults of blind listening tests compar-
ing various kinds of speaker cable.
That report got a lot of attention.

In this issue we are publishing Ian
Masters’s report on comparative lis-
tening tests of several Compact Disc
players, tests that were conducted
for STEREO REVIEW by David Clark
at DLC Design in Ann Arbor, Mich-
igan. I expect these tests and this
report will also get a good bit of
attention.

As much as we rely on lab tests,
we are not so wedded to them that
we can’t see the value of other ways
of reporting on equipment. Last
month we published a “‘user’s eval-
uation” of the Phoenix P-250DL
Surround Sound Decoder by Thom-
as R. Gillett, who has written a

number of articles for us. We have
plans for a few other such evalua-
tions by William Burton, Ralph
Hodges, Gordon Sell, and other
staff members or contributors.

When I discussed beginning such
a series of evaluations with Contrib-
uting Editor Larry Klein, he said,
“Whenever you read a subjective
evaluation of a signal processor, for
example, you want to be very sure
that this is not the first signal pro-
cessor the cvaluator has had any
experience with.” Right. This
month we are also publishing a
user’s evaluation of the Fujitsu Ten
stereo system for the Toyota Celica.
The user who is doing the evaluat-
ing is Larry Klein, and I want to
assure you that this is not the first
car stereo system Larry has had any
experience with.

When I asked Larry how long he

had been involved with car stereo, |

he told me that one of the electron-
ics firms he worked for before he
went into journalism was Delco,
long before Delco teamed up with
Bose Corporation to develop the
Delco-GM/Bose Music System. In
fact, that was before Bose Corpora-
tion was founded. Larry said, “I’ve
been involved with car stereo since
it was car mono!”

Larry has been involved with
STEREO REVIEW since 1962, when
he joined the staff as Technical Edi-
tor. In that position he played a
vital role in forming policies that
are still in force at the magazine.
Eventually, he became Technical
Director, a position he held until
1983. By that time, when he relin-
quished his position on the staff, he
had moved to the suburbs and was
ready to set up a private consulting
firm. His first client, of course, was
this magazine.

Although he does not come into
the office every day, he still reads all
technical copy before it goes into
print. He is available for consulta-
tion with the editors and the pub-
lisher, and he is one of our most fre-
quent contributors of feature ar-
ticles. His Q&A column has been a
valuable educational tool for many
young audio journalists as well as
for hundreds of thousands of read-
ers. Larry and I are going into our
third decade as colleagues, and I am
prepared to say that the gold con-
tent of his ears is 24 Karat. O
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The picture says a thousand words,
but the sound will leave you speechless.
The new Panasonic VHS Hi-Fi Video Recorder.
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Feel the excitement of a concert. any TV into a stereo TV, right remote lets you control evary major

Or the thrill of a car chase. With this through your stereo system. This function -ight from your favorite

new Panasonic VHS Hi-=i recorder ear, over 100 TV stations wil be chair. it will even let you preset to

you don’t just hear sound you roadcast ng in stereo* So you'll recond LE to 8 shows over 3 weeks.

experience it. Get incredible sound be able to enjoy more lifelike TV And 10 make it easier, your settings

from hundreds of prerecorded VHS sound than ever before. are displayed right on your

Hi-Fi tapes. Sound reproduzed with The new PV-1740. It's on the lead- televisior screen.

such richness and intersity, it even  ing edge of video technology. Panasonic VHS Hi-Fi. So advanced,

rivals the reality of compact discs.  Tecn-4™ heads give you virtually  even years from now, it'll still leave
Beyond that, the PV-1740 turns  jitter-free effects. A wireless you sgeachless. it =7~ e A

THE PANASONIC LAS VEGAS PRO-AM. -
PRIL 30-MAY 4, 1986. CALL 1 80C-722-GOLF.
il SEE 1T ON NBC 1

(T SRR (S A—— just slightly ahead of our time.”




Polk’s Revolutionary SDAs

| ? 2 i SDA SRS SDA CRS SDA 14
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“The Genius of Matthew Polk
Brings You the Breathtaking Sound of the SDAs”

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

Stereo Buyers Guide

“Literally a new dimension in sound”

Stereo Review Mzagazine

“Mindboggling... Astounding... Flabbergasting”

he experts agree: Polk’s revolu-

tionary TRUE STEREO SDAs*

sound dramatically better than
conventional loudspeakers!

“They truly represent a breakthrough”
Rolling Stone Magazine

Matthew Polk’s critically acclaimed, Audio
Video Grand Prix Award winning SDA tech-
nology is the most important fundamental
advance in loudspeaker technology since
stereo itself Listeners are amazed when they
hear the huge, lifelike, three-dimensional
sonic image produced by Polk’s SDA speak-
ers. The nation’s top audio experts agree that
Polk SDA loudspeakers always sound better
than conventional loudspeakers. Stereo Re-
view said, “Spectacular ...the result is always
better than would be achieved by conven-
tional speakers.” High Fidelity said,
“Mindboggling. .. Astounding. .. Flabbergast-
ing... We have vet to hear any stereo program
that doesn’t benefit.” Now the dramatic
audible benefits of Polk’s exclusive TRUE
STEREQ SDA technology are available in 4
uniquely superb loudspeaker systems, the
SDA-1A, SDA-2, SDA CRS and the incredible
new SDA SRS.

“Spectacular...Impressive Achievement "
Stereo Review Magazine

The design principles embodied in the
SDAs make them the world’s first true stereo
speakers. When the big switch was made
from mono to stereo, the basic concept of
speaker design was never modified to take
into account the fundamental difference
between a mono and stereo signal.

“U.S. Patent Nos. 4,489,432 and 4,497,064, Other patents pending

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

“An amazing experience.”
High Fidelity Magazine

Words alone cannot fully describe how
much more lifelike TRUE STEREO reproduc-
tion is. Reviewers, critical listeners and
novices alike are usually overwhelmed by
the magnitude of the sonic improvement
achieved by Polk’s Stereo/Dimensional Tech-
nology. You will hear a huge sound stage
which extends not only beyond the speakers,
but beyond the walls of your listening room
itself. The lifelike ambience revealed by the
SDAs makes it sound as though you have
been transported to the acoustic environ-
ment of the original sonic event. Every
instrument, vocalist and sound becomes
tangible, distinct, alive and firmly placed in
its own natural spatial position

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 869

High Fidelity Magazine

You will hear instruments, ambience and
subtle musical nuances (normally masked
by conveutional mono speakers), revealed
for your enjoyment by the SDAs. This benefit
is accurately described by Julian Hirsch in
Stereo Review, “...the sense of discovery
experienced when playing an old favorite
stereo record and hearing, quite literally, a
new dimension in the sound is a2 most
attractive bonus...” Records, CD’s, tapes,
video and FM all benefit equally as dramat-
ically. SDAs allow vou to experience the
spine tingling excitement, majesty and plea-
sure of live music in your own home.

“You owe it to yourself to audition them”

High Fidelity Magazine

You must hear the remarkable sonic

benefits of SDA technology for yourself. You
too will agree with Stereo Review's dramatic
conclusion: “the result is always better than
would be achieved by conventional speak-
ers...it does indeed add a new dimension to
reproduced sound.” ‘

Other Superb Polk Speakers from $85

The experts agree: Polk speakers sound
better. Hear them for yourself! Visit your
nearest Polk Dealer today.

Digitai Disc Ready

The Speaker Specialists ®

1915 Annapolis Road, Baltimore, Maryland 21230

In Canada: Dist. by Evolution Technatlogy, Toronto
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Defending DAK

I just received the November issue
and felt it was time to make my feelings
known concerning the DAK advertis-
ing. I love it! These ads are informative
and interesting, often for gadgets not
widely available—much better than au-

tomobile or cigarette ads!
JAMES GRAHAM
Kalona, IA

In 1946 or 1947, 1 built a preamplifier
for a G.E. magnetic cartridge from
scratch. Since then I’ve been on the
audiophile bandwagon, and I have seen
it all.

The Kenwood KA-900 integrated am-
plifier I purchased from DAK is driving
my Leak Sandwich loudspeakers just
beautifully from the signal provided by
the original $800 Philips CD player in
my living room. The Cerwin-Vega sub-
woofer and the BSR equalizer I bought
from DAK have made my bedroom sys-
tem, with a JVC RK20 receiver and the
Baby Advent speakers, into a pleasing
full-range system. Only a very foolish
snob would complain about saving
hundreds of dollars on a fine amplifier

like the Kenwood or its companion tun-

er. | hope Drew A. Kaplan keeps march-
ing on!

FRANCIS L. PosT

Blaine, WA

I really enjoyed November's editorial,
“Mad About Ads.” I have ordered a few
things from DAK and have never been
let down as to the quality of the mer-
chandise. It is true that there is some
junk in the DAK catalog, and you have
to watch what you order. But don’t you
have to do that with just about every-
thing these days, from radios to gro-
ceries to cars and high-priced electronic
components?

KEVIN THOMSON
Salt Lake City, UT

Editorial Me

All of your editorials are about your-
self. Me, me, me. A name dropper. A
few months ago, you were on an ego trip
by telling your readers of the opportuni-
ties you have to meet important people.
Who cares who you meet?

Now you are a picture dropper. Arm
around President Reagan. Write about

electronics trends, etc. Pay attention to
business, and forget your vanity.

Cancel my subscription. I don’t like

you or your magazine. There are other

stereo magazines I like much better. I

don’t want a refund.
ROBERT SIEFERMAN
Freeport, IL

Friendship
To CBS Magazines and all readers
who have been annoyed with the per-
sonal ads from Asian women in STEREO
REVIEW, I would just like to say that I
have found some wonderful friends
through these ads. 1 would like to see
them reinstated so that others may ben-
efit also. Why don’t the ‘“‘annoyed”
readers skip over these few lines? In
four years of reading, I’ve never been
“annoyed” by an ad in the magazine.
GERARD RICHTER
West Hempstead, NY

Trrua?
I think I have agreed with only one of

Steve Simels’s reviews, but I don’t write
in and complain about it. Over the

CALL OUR TOLL
FREE NUMBER

800-

TO FIND OUT WHERE
TO SEE AND HEAR

in action.

But call right now. The STEREO REVIEW “Where-To-
Buy-It" Program for this issue ends January 22. After that
date you'll have to contact the advertiser directly.

For a demonstration of products from any of the advertisers
listed below, call the STEREO REVIEW TOLL FREE 800
number. You'll get the name and location of a nearby dealer
who will be happy to let you see and hear the components

The following advertisers are participating in the STEREO
REVIEW "Where-To-Buy-It" Program. Dial 800-633-2252
and ask for the extension of the advertiser whose products

interest you:
- Audio Technica x860 Kyocera x867
Boston Acoustics x861 Nikko x868
i 862 Polk Audi 869
PRODUCTS ADVERTISED | concora systems, nc. xses sZnnhZése‘l ﬁg;‘;
D Ameri 864 Studer Revox X
IN STEREO REVIEW. Discwasher %865  Yamaha <872
Hitachi x866 Epicure Products Inc. x873
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bsolutely not. There are
certain areas in life where
you can’t skimp on quality.
That’s why there’s Maxell XLS
tape. It’s engineered to achieve a
lower distortion and wider
dynamic range. XLS frequency
response extends to the widest
possible limits, with greater
sensitivity throughout the tonal
range.

It helps capture the quality of
sound your system was designed
to deliver.

Use Maxell XLS for all your
taping needs.

Because theré’s simply no sub-
stitute for quality.

maxell

THE TAPE FOR
SOPHISTICATED EQUIPMENT.

S Murell Corporetion of Amesica. 800%ford Diive, Movaschie, N.2. 07074

WOULD YOU BUY
CHEAP PERFUME FOR
YOUR GIRLFRIEND?
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ETTERS
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years I have read complaints from read-
ers about all sorts of things that have no
consequence to the content of the mag-
azine. The ones in the November issue
were more of the same. If John Lin
thinks less of STEREO REVIEW because
of its outward appearance, what might
he think about important things such as
the outward appearance of people? And
if Peter Williams does not like the DAK
advertisements, perhaps he would pre-
fer an increase in the subscription price;
then the magazine would be more elitist
like he is.

Several years ago when I became real-
ly interested in audio I took out sub-
scriptions to several hi-fi magazines.
STEREO REVIEW is the only one I still
read. I think your staff does a very good
job, and I will continue to subscribe.

JAN M. PEAR
Marquette, MI

Do-It-Yourself Speakers

Two letters from readers in the No-
vember issue, in *Letters” and “Audio
Q. and A.,” requested information on
do-it-yourself improvements to loud-
speakers. In both cases, the reply rec-

ommended purchasing new speakers.
While I agree that willy-nilly replace-
ment of drivers is likely to do more
harm than good, I hate to see STEREO
REVIEW discourage its readers from the
hobby of building loudspeakers, which
has many sonic, economic, and person-
al rewards.

For a bare minimum of preparation, |
would recommend David Weems’s
booklet Building Speaker Enclosures
(Radio Shack #62-2309). And in order
to produce results that are easily com-
parable to good commercial speakers,
readers might check out Speaker Build-
er magazine (P.O. Box 494, Peterbor-
ough, NH 03458), which also carries
advertising for several distributors of
raw drivers. Finally, STEREO REVIEW’s
own classified section contains ads
from several dealers offering loudspeak-
er kits and components.

RALPH GONZALEZ
Philadelphia, PA

Air Supply

For many years I have read your
music reviews before purchasing any
albums, but a few weeks ago I bought

Air Supply’s new album just because I
like the group. When I saw Alanna
Nash’s review in the November issue I
couldn’t believe it. I understand what
she means by calling the performance
“big as all outdoors,” but she failed to
mention that there are some very good
songs on the album. The Power of Love
and When the Time Is Right are two of
the most beautiful love sings I've heard
in a long time. Granted, Great Pioneer
and Black and Blue are totally stupid,
but you can’t condemn a whole album
because of a few bad songs.

If Air Supply is that bad, I'd really
hate to see a review of a Twisted Sister
album. But thanks for all the good
reviews, which have helped me spend
my money wisely.

MARK G. SENN
Pembine, WI

Aucho Pioneer

I read with much interest “The
Search for the Perfect Speaker” by Dan-
iel Sweeney in the September issue. My
interest was mixed with pride since full
credit was given to my grandfather,
E. W. Kellogg, for co-developing the

So gant S0 ;h.
Driving all night.




paper-cone loudspeaker with C. W,
Rice. As Mr. Sweeney noted, the tech-
nology they developed in 1923 is still in
widespread use today!

According to my records, however,
the paper-cone loudspeaker was not de-
veloped at Bell Telephone Laboratories
but rather at General Electric in Sche-
nectady, New York. In all other re-
spects, the article was an excellent his-
tory and survey of speaker technology.

ROBERT F. MEHL III
Rockwall, TX

Taking the CD Plunge

Just as I was getting a kittle jaded with
STEREO REVIEW, along comes your No-
vember issue, prompting me to take the
CD plunge. I ordered a Technics player
from one of your advertisers, CD’s from
another, selecting titles gleaned from
past reviews. I depend on STEREO RE-
VIEW to keep me current on music and
equipment. I just wish you had more
reviews of under-$500 equipment and
recordings of organ music, instrumen-
tals, chorales, folk, old-fashioned coun-
try, and unusual or different kinds of
musical experiences. | wonder what the

| chances are that some old collections of

folk and country-and-western music

will be rereleased on CD. I'm uired of
the care and feeding of record players.

DONALD P. OLSON

Seattle, WA

Gal Costa

Bravo! Thank you for mentioning Gal
Costa in “Record Makers” and review-
ing her album *“Gal Profana” in the
October issue. You have reaffirmed my
belief that there is more to life than
rock! Your open-minded attitude has
earned my thorough admiration. I'll be
a subscriber for life!

IYAN VERNON MCKINNEY, JR.
Santa Ana, CA

Vadeo Formats

I must differ with Chris Albertson’s
advice in October “Video Basics” about
choosing a video format. Readers of
STEREO REVIEW are likely to trv 1o get
the highest quality and performance
from their audio equipment. Why
should it be any different with video
equipment? Do not buy into a particu-

lar video format just because your
friends did. Don’t make a mistake just
because your friends have made an
uninformed decision!

Case in point: I bought a new Sony
SuperBeta as my first VCR even though
my father and all but one of my friends
had VHS machines. After seeing the
picture (and hearing the sound) on my
SuperBeta. two of my friends replaced
their VHS machines with SuperBeta,
and almost all the others plan 10 do the
same. In addition 1o the better picture
quality, they have discovered the many
features that VHS owners can only
dream about.

In short, when you shop for a VCR,
compare features and picture quality on
a high-quality monitor. If a store won’t
let you do that, take your business to
another that will.

DANA V. ARCHER
Sepulveda, CA

Correction

The test report on the Nikko NR-750
receiver in the November issue gave an
incorrect price. The receiver’s actual
suggested list price is $379.95.

he opportunity io mdulge ir the enriching mcments

of I-fe should never be taken away.

hat’s why Kerwooc
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EW PRODUCTS

Pioneer

The Pioneer PD-C7 portable Com-
pact Disc player weighs only 112 pounds
and measures 5 x 5V x 12 inches. It can
be used in a battery-pack/carrying case
or, with an a.c. adaptor, in a home
music system. The player can also be
plugged into one of two Pioneer porta-
ble music systems, the CK-W700
(shown) or the CK-R500, which have
special “docking” compartments for it
that automatically make the proper sig-
nal and power connections.

The PD-C7 features high-speed scan-
ning with the program audible as well as
track-search controls. The LCD screen
can be switched to show either the cur-
rent track number and elapsed time or
the total number of tracks and time
remaining on the disc. Frequency re-

sponse is rated as 20 to 20,000 Hz +1,

3 dB, dynamic range as greater than
90 dB, and harmonic distortion as less
than 0.008 percent. Prices: PD-C7 CD
player, $299.95; OR-C300 battery-pack/

carrying case, $50, OR-C200 a.c. adap-
tor, $15. Pioneer Electronics, Dept. SR,
5000 Airport Plaza Dr., Long Beach,
CA 90815.

Circle 120 on reader service card

DENON
—

Vakamichi

The CR-7A from Nakamichi is a
direct-drive, three-head cassette deck
with Dolby B and Dolby C noise reduc-
tion. The deck features manual play-
back azimuth tuning, asymmetrical
dual-capstan transport, auto calibration
of azimuth, level, and bias, and wireless
remote control. The display shows re-
maining time, elapsed time, or a four-
digit counter reading in all transport
modes including fast-forward and re-
wind. Other features include auto re-
peat. memory stop, timer recording/
playback, and a two-speed master fader
control. Frequency response is given as
18 1o 21,000 Hz + 3 dB or 20 to 20,000
Hz +2 dB. Price: $1,350. Nakamichi
USA, Dept. SR. 19701 South Vermont
Ave., Torrance, CA 90502.

Circle 121 on reader service card

Denon

Denon’s VA-1000 VHS Hi-Fi VCR
has four video heads and two VHS Hi-
Fi audio heads as well as a normal lon-
gitudinal stereo audio head. The VA-
1000 includes a 133-channel cable-
ready tuner with eighty presets and skip
memory. A multiplex output is pro-
vided for connecting a stereo TV adap-
tor. The VCR can also be used as an
audio-only recorder. A built-in timer
allews recording up to four events over
a two-week period. Visual search, still
frame, and frame advance are possible
in all three VHS speeds. Price: $1,000.
Denon America, Dept. SR, 27 Law Dr.
Fairfield, NJ 07006.

Circle 122 on reader service card
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EW PRODUCTS

Shure

The Shure HTS5000 Surround Audio
Processor is designed to re-create the
ambience effects of Dolby Stereo sound
in movie theaters. The Dolby-licensed
Home Theater Sound (HTS) system de-
codes the Dolby Stereo information in-
cluded in the soundtracks of most video
discs and tapes and some stereo TV
broadcasts. The HTS5000 provides up
to six channels of audio output—left,
center, right, two rear surround chan-
nels, and a subwoofer channel—but can
operate effectively with only four chan-
nels. A surround-channel Acoustic
Space Generator simulates the effect of
an array of rear sound sources to create
the sonic illusion of a large concert hall
or movie theater.

A user-adjustable digital time delay
customizes the system 10 a particular
room. A switch selects either Dolby
Surround mode for Dolby-encoded
sources, stereo ambience recovery for
conventional stereo sources, or stereo
synthesis for mono sources. Price: $599.
Shure Brothers Inc., Dept. SR, 222 Har-
trey Ave., Evanston, IL 60204.

Circle 123 on reader service card

Sony

The current ““world’s smallest Com-
pact Disc player” is the portable Disc-
man D-7 from Sony, measuring 5
inches deep, 478 inches wide, and less
than an inch high without its clamp-on
battery pack. Up to sixteen tracks can
be programmed to play in any order,
and the player will repeat the entire
disc, one track, or a defined phrase. A
Shuffle Play feature plays tracks in ran-
dom order. The D-7 comes with a
rechargeable battery pack, good for 5
hours of play, a soft case and carrying
strap, an a.c. adaptor, and a cord for
connection to a home stereo system.
Weight with battery is about 2Us
pounds. Price: $299.95. Sony Corpora-
tion of America, Dept. SR, Sony Dr.,
Park Ridge, NJ 07656.

Circle 124 on reader service card

Klipsch

The Klipsch Forté is a three-way
speaker system that stands 36V4 inches
tall but occupies little more than a
square foot of base area. Both the tweet-
er and midrange are compression driv-
ers mated to horns. The woofer is 12
inches in diameter, and a passive radia-
tor for very low bass is mounted on the
rear of the cabinet. Frequency response
is rated as 32 10 20,000 Hz + 3 dB, sen-
sitivity as a sound-pressure level of 96
dB at | meter with a |-watt input. Cab-
inet is oak or walnut veneer finished in
oil or clear lacquer. Price: $1,100 per
pair, higher with other veneers. Klipsch
& Associates, Dept. SR, P.O. Box 688,
Hope, AR 71801.

Circle 125 on reader service card

Full $iZ¢

Sound..

only 33
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For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 860
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DIGITAL

u—.cclw'

why Stevie Wonder
records on Sony Digital equipment, play him back
on a Sony Compact Dlsc Player.

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

That's why, for one musician, its played a critical part
in virtually every aspect of the creative process. Stevie
Wonder has insisted on this revolutionary digital master-
ing equipment since 1979. And the name this music
industry leader chooses, interestingly enough, is the
leader in digital audio. Sony. s

Not only has Sony led the way 1n professional digital ( @ “V,‘;;,‘,?:b‘lffhﬁ,ﬁ]?p?aﬂ‘,‘;l, t;,i‘;tg;‘s
recording equipment, we also invented the digital system /' Scnys third-generation digital technology.
for playback—the compact disc player. Sony introduced
the first home, car and portable CD players. And Sony So why not do what Stevie Wonder does? Play the
sells more types of compact disc players than anyone top-selling compact discs back: the same way they were
else in the world! 2o o mastered. On Sony Dlgur. 1] equipment.

But whichever Sony Compact Disc Player you Once you do, you'
choose, each allows you to hear everything the artist wender why you listened s O NYo
originally intended. to anything else. THE LEADER IN DIGITAL AUDIO™

© 1985 Sony Corporation of America. Sony is a registered trademark of Sony Corporation. The Leader in Digital Audio is a trademark ot Sony Corporation of America
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Toteworthy Stereo

oday, a good stereo’s place
1sn't necessarily just in the
home. Plug the new Bose®
RoomMate® powered speaker sys-
tem into a personal stereo, and
you'll have a complete, compact,
room-filling stereo system that yau
can use nearly anywhere. Or com-
bine the Roo,
Mate system
with oneof the
new generation

of portable com-

pact disc play-
ers, and you'il
have a digital stereo
System that's as com-
pactand easy to carry
as a camera outfit!
The RoomMate sys-
tem can create true high
idelity out of personal stereos
and CD players because it has
its own built-in amplifier and active

equalizer. In fact, the
RoomMate system
uses some of the
same audio technol-
rogy.that made the
Bose 901® speaker
an audio legend

The RoomMate sys-
tem works with key-
boards, personal
computers, and virtu-

ally anything equipped with a head-
phone jack. And there's a line of
accessories available such as

nounting arms, wall brackets, and
the travel bag shown above. Best of
all, the RoomMate system's price is
very easy to live with

You'll probably find applications

for the system all around you—
because there's high fidelity hidden
inside almost all of your personal
electronics! Audition the Bose
RoomMate system at your

authorized
dealer soon.

For more infor-
matton, write: Bose Corporatior
Dept. SR, 10 Speen Street,
Frarningham, MA 01701.

POWERED SPEAKER SYETEM

sred ents issued and/or pending
€} Copyright 1986 Bose Corporation.!All nghts rese
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Announcing t/w Second Annual

RODRIGUES CARTOON
_CAPTION CONTEST

ACK by popular demand!

The Rodrigues Cartoon

Caption Contest! Your

chance to win fame and
valuable prizes! Last year’s contest
was such a howling success that we
have decided to make it an annual
event. Those who are still howling
because they didn’t win the first
contest now have another chance.

What is the dauntless Harry
Hardsell saying to the bemused
Norman Neophyte? You decide.
Our dauntless artist Charles Rodri-
gues has created the cartoon, and
Stereo Review wants to know who
can supply the funniest caption.
The winner will receive the origi-

nal signed drawing shown here, a
cash prize of $100, and the glory of
seeing his or her name published in
this magazine along with the
winning caption when the results of
the contest are announced.

Anyone may enter, and there is
no limit to the number of times you
may enter, but each caption submit-
ted must be on a separate sheet of
paper that also contains the clearly
legible name and address of the per-
son who enters it. Entries with more
than one caption per page will be
disqualified. All entries must be re-
ceived by Stereo Review no later
than March 1, 1986.

The panel of judges will include
members of the editorial staff of
Stereo Review, Rodrigues himself,
and Thomas Briggle, the winner of
last year’s contest. Entries will be
judged on the basis of orginality,
appropriateness, and humor. The
decision of the judges will be final,
and we will engage in no after-the-
fact discussions of our IQ’s, ances-
try, qualifications, or individual
and collective sense of humor.

The winning caption (and a selec-

-_——

tion of near misses) will be pub-
lished in the June 1986 issue. The
usual restrictions and disclaimers
are printed below. Send entries to:

Rodrigues Cartoon

STEREO REVIEW

One Park Avenue

New York, N.Y. 10016

No purchase is necessary. Anyone may enter except
the staff of Stereo Review and its parent company
(CBS Mazazines) and their immediate families. All
entries become the property of Stereo Review and
none will be returned. If you wish to be notified of
the results of the contest by mail, send a stamped
self-addressed envelope to the above address.

In the unlikely event of duplicate entries, the
one first received will be considered the winning en- |
try. The names of the winner and perhaps a dozen
runners-up will be pubtished in Stereo Review and
may appear in promotional literature for the mag-
azine. Submitting an entry will be deemed consent
Jor suck use.

Sterco Review will arrange the delivery of the
prize; any tax on it will be the responsibility of the
winner. The judges have every intention of reaching
a decisior: in time for the publication of the results
in the June 1986 issue, but Stereo Review reserves
the right to delay the announcement until July if
the response is overwheiming.

4
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Ta tmprove
Mo Lyviem With
Yot taeat Speabers

This catalog can save you up to 60% on your
next car or home stereo, telephone, or VCR.

FREE
Stereo
Catalog

Refer to the Crutchfield Catalog
before buying your next car or
home stereo, telephone, or VCR
e Low discount prices

*100 pages of helpful articles,
shop{)ing tips, charts, and
installation guides

*Color photos, complete product
descriptions and technical
specifications on hundreds of the
finest brand name products

You get more value shoppin
Crutghfield: ppime
*Lowest possible prices

eFull factory warranties

*24 toll-free lines staffed b
helpful sales and technica?,
advisors

*Huge in-stock inventories

®24 hour shipping guaranteed

¢ All major credit cards welcome
*Liberal return privileges
*Complete satisfaction guaranteed

Call or write now for your
FREE Catalog

Use the coupon below or call toll-free:

800-336-5566

In Virginia, call 800-552-3961

We now serve CANADA!
Please enclose $1.00 for catalog
postage to Canada.

Be sure to mention Stereo Review when calling.

Rush me your FREE Buyer's Guide.

Name
Address

City State  Zip

CRUTCHFIELD

1 Crutchfield Park, Dept. SR, Charlottesville, VA 22906.

e = - —— - - oo ood
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AUDIO Q. AND A.
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by LarryKlem

Car Speaker Enclosures

I've been 10ld that speakers
mounted on the rear package shelf
of a car sound better when they have
enclosures. I just bought a pair of expen-
sive three-way 6 x 9-inch speakers meant
Jor rear-deck mounting, but nothing is
said about enclosures in the instructions.
What do you suggest?
CHARLES SALVA
Los Angeles, CA

A It’s no secret that a speaker works
| best in an enclosure designed for
its specific electromechanical and
acoustical characteristics. Unless a car
stereo speaker comes with specific in-
structions for a rear housing or enclo-
sure, assume that it is not designed 1o
operate with one.

The basic purpose of any enclosure is
to separate the pressure (sound) waves
emitted by the front of a speaker cone
from those produced by its rear. If the
high-pressure wave produced when the
cone’s front pushes the air were to meet
the low-pressure wave created simulta-
neously at the rear of the cone, then the
two would cancel and no sound would
be propagated into the environment. A
very small baflle is sufficient to prevent
cancellation of the shorter, high-fre-
quency sound waves, but for the longer,
low frequencies a larger barrier—such
as an enclosure—is needed for adequate
separation of the two pressure areas.

An enclosurec is a mixed blessing.
however, because the air inside the box
pneumatically loads the rear of the
speaker cone and raises its resonance. A
speaker system’s resonance pretty much
determines its bass performance. In the
frequency area above system resonance,
a speaker responds more or less lin-
carly. At the resonance frequency, a

speaker tends to respond excessively.
And below the resonance, there is little
or no acoustic output.

This electroacoustical fact of life can
become a problem when a woofer with
a free-air cone resonance of 70 Hz or so
is installed in a small box. The air load-
ing of the box shifts the resonance
upward into a frequency area (100 Hz
or so) that causes bass notes and male
voices 10 become boomy and unnatu-
rally emphasized, while bass frequen-
cies below the resonance are no longer
reproduced.

There are two common solutions to
the problem: (1) Start with a woofer
with a very low free-air resonance so
that the enclosure loading simply
moves it to a desirable frequency—say,
45 10 60 Hz. (2) Tune the enclosure with
a port or vent so that the acoustic reso-
nance of the box interacts with the
mechanical resonance of the speaker in
such a way as to smooth and extend
the bass performance of the system.
(Knowledgeable readers will recognize
the first type of speaker as an acoustic-
suspension system and the second as a
bass-reflex or vented system.)

A third type of enclosure design,
which for practical reasons is now sel-
dom used in the home, is the “infinite-
baffle”” system. It employs a housing
that is large enough—if not truly “infi-
nite”—1o leave the basic resonance of
the speaker relatively unaffected by the
enclosure. In mono days, it was fre-
quently suggested that an infinite baffle
could be achieved without a very large
enclosure by mounting a speaker in a
cutout in a wall between rooms or in the
door of a large clothes closet. Today the
need for symmetrical stereo speaker in-
stallations makes such ideas somewhat
impractical in the home. Most car
trunks, however, are large enough to
serve as quasi-infinite acoustic baffles
for 6 x 9-inch woofers or multi-element
drivers installed in the rear package
shelf, and such units are designed 1o
work properly with the rear loading pre-
sented by a typical trunk.

So why do some car stereo installers
go to the trouble and expense of con-
structing and mounting separate rear-
deck speaker enclosures? Assuming that
the installers know what they are do-
ing—and that the enclosures are not
just part of an elaborate sales hype—it
i1s possible 10 get improved bass re-
sponse by careful matching of special
drivers to enclosures. By special drivers,
I mean low-resonance woofers original-
ly intended for use with an enclosure.
The high-quality car speakers sold by
many different companies for rear-
deck/trunk installations are nor de-
signed for use in a subenclosure. For the
reasons I’ve explained, any attempt to
use them in such housings will produce
worse, not better, bass response.




Introducing the Canton |

CT 2000 floor standing
speaker - our first using
proprietary vent technol-

[ ogy. The result is sound
reproduction so fast, natural
and free of coloration you
must hear it to appreciate
the acoustic achievement

it represents.

Engineered to meet the |

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

And, like the entire Canton
product line, every element

| of the new CT 2000Q is
designed, engineered and
manufactured within
Canton's factory...this gives
us the solid quality for

which we are known
worldwide.

Solid detailing goes into

| every Canton speaker as
well. That's why we offer our

| speakersin a variety of fine
finishes, like walnut and oak

| veneers, rich black,

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

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

18-30OKHz
Fower Handling:

300 Watts (music
| spectum)
Distortion:

0% (DIN Standard)
Dimensions (WxHxD):

14" x 38" x 14"
Solid acoustic technology
& design principles, solid
detailing & quality. For you
it mears a solid
investment. Visit your local
Cantori dealer today.

Canton

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

(ANTON

Die reine Musik
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Twice in the last decade, Bob Carver has
taught the high fidelity industry how to make
amplifiers that give you better performance
and value. Both times his bold lead has
attracted followers. Still, as evidenced by the
current release of the M-500t, Carver sets
standards yet unequaled in the audio
community.

With its astenishingly high voltage/high out-
put current and exclusive operation features, it
is a prime example of why Carver remains the
designer to emulate:

o Continuous FTC sine-wave output consenva-
tively rated at 260 watts per channel.

® Produces 600 to 1000 watts per channel
of dynamic power for music (depending on
impedance).

® Bridging mode delivers 700 watts continu-
ous sine-wave output at 8 ohms.

® High current Magnetic Field power supply

RECOG

Why the Carver M-500t Magnetic Field Power
Amplifier has helped begin an industry trend and how
it has stayed ahead of its inspired imitators.

| Andyet its Federal Trade Commission Con-
tinuous Average Power Rating is 260 watts per
‘ channel into 8 ohms.
The gulf between the two power ratings rep-
| resents Bob Carver's insistence that amplifier
| design should fit the problem at hand. That
| problem is reproducing music with stunning
impact, not simply satisfying a sine-wave test
| which doesn’t even include speakers or sound
sources. Hence the seeming gulf between the
two ratings.
Bob reasoned that since music is composed
| of three basic types of power waveforms,
| those types of waveforms are what an ampli-
fier should be designed fo satisfy.

MAXIMUM POWER OUTPUT OF THE M500t
INTO A 4 OHM LOAD

900 (3 PEAX POWER FOR TRANSIGHTS
GREATER THAN 900 WATTS

800} +

700}

s} POWER FOR SUSTAINED MUIBK

soof 480 WATTS AMS

400

_POWEF FOR TEST TONES
350 WATTS RMS

209,

WAYTS PER CHANNEL

1

209,
002 1 2 4 8 % a2
TIME (SECONDS)

The Carver M-500t delivers massive
power at three important output levels.

provides peak currents up to = 100 amps for |

precise control of voice-coil motion.

@ Designed to handle unintended 1 ohm
speaker loads without shutting down.

® Equipped with infinite resolution VU meters.

.......

Conventional Amplifier.

LMagnetic Field Amplifier

Solid line: audio output signal.
Broken line: power supply voltage.
Shaded area: wasted power.
Vertical lines: power to speakers.

POWER EXPRESSED BY THE
DEMANDS OF MUSIC.

The Carver M-500t Power Amplifier responds
to musical transients with better than 600
watts per channel of instantaneous peak
power through 8 ohm speakers. Well over 900
watts per channel into 4 ohm speakers.

‘ First there are instantaneous peak transi-
ents—the sudden smash of cymbals, drums,
or the individual leading edge attack of each
musical note. While these waveforms last less
than 1/100 of a second, they form the keen
edge of musical reality which must be present

| if you are to redlize high fidelity. Though
momentary, they also demand a tremendous

| amount of amplifier power.
Directly following instantaneous transients
are combinant musical crests of demand that

monics. These long term power demands may
last up to several seconds but usually come
and go in less than a second. And yet they can
tax anything but an exceptionally powerful
amplifier.

The third type of power demand is repre-
sented by the average power contained in the
music, and is approximately one third to one
half of the FTC continuous power rating.

At extremely high output current levels, the
Carver M-500t not only delivers over 700 watts
of instantaneous peak power for instantan-
eous transients, but can deliver over 600 watts

come from multiple insfruments and their har- |

RMS of long term power for demands lasting
up fo several seconds. The M-500t provides
more power, more current and more voltage
than any comparably priced amplifier ever
offered.

THE MAGNETIC FIELD AMPLIFIER
VS. CONVENTION.

Audiophiles, critics and ultimately other
manufacturers have each accepted the wis-
dom of Bob Carver's fresh approach to deliver-
ing power in musical terms. Yet only Carver has
so elegantly translated theory into practice.

Rather than increase cost, size and heat
output with huge storage circuits, Magnetic
Field Amplification delivers instantaneous high
peak and longterm power from a small but
powerful Magnetic Field Cail. The result is an
amplifier capable of simultaneous high cur-
rent and high voltage that can do sonic justice
to the dynamics of Compact Discs and audio-
phile records in a compact, cool-running
design. An amplifier costing considerably less
than the ultra-esoteric models which figured
significantly into the genesis of its circuitry. For
areprint of the full story of its development as
well as a catalog of Carver high fidelity audio
1 components please call or write to us.

Figure 1

I

This $7.000 pair of esoteric ampli-
fiers figure significantly into the heri-
tage of the M-500 *t" version circuitry.

Figure 1above shows a $7,000 pair of ultra-
' esoteric mono amplifiers. No expense was
spared on their admittedly magnificent but still
' conventional design and consfruction.
Figure 2 shows the massive toroid output
| transformers contained in these presitgious
audiophile designs. At 10% regulation, their
output current is =50 amperes.
All conventional amplifiers are condemned
| to using this type of design.



NITION.

Figure 2 aiso shows the patented Magnetic | @ The M-500t is quiet. Inside and out. Its
Field Coil employed in the Carver M-500t. ts | circuitry has the best signal-to-noise ratio
output current is £ 100 amps at 10% of any production amplifier. Better than
regulationii! —120dB. And, in spite of its masstve out-
put capability, the M-500t does not require
a noisy fan to dissipate heat. Thanks to
the cool running Magnetic Field Amplifier
circuitry.

| ® No other amplifier in the M-500¢ price

| or power ranges is capable of handling
problematic speaker loads as lowas 1
ohm. Whether required by certain brands
of speakers, or inadvertently derived by
pairing too many low impedance speak-
ers at one set of output terminals, ali con-
ventional amplifiers simply shut doun or

| blow their fuses when faced with this
condition.

@ In stereo use, both channels of the
M-500¢ can actually borrow from each
other during unequal output demands.

In addition, Carver amplifiers have pio-
neered phase inversion circuitry which
takes advantage of the in-phase (mono)

| characteristics of bass to essentially dou-
ble available power supply current at low

frequencies.
|

@ Finally, the Carver M-500t can be used
in a bridged mode as a 700 watt RMS per
channel mono amplifier without any
switching or modification.

Figure2

Over 40 pounds of toreid cails put
out half the current of a single six pound,
four ounce Magnetic Field Coil

DISTINGUISHING FEATURES OF
THE CARVER M-500t.

Power is mandatory for dynarric impact and |
musical realism. And yet power requires con-
frof and finesse. While the Carver M-500t isn't |
the only amplifier to deliver adequate output, it
is one of the few that tempers forca with pro-
tection circuits beneficial to bath the amplifier
and your loudspeaker system.

@ These include DC offset, short circuit
power interrupt as well as twe special
computer-controlled speaker monitor cir-
cuits which protect against excessive high
frequency tweeter input and ar overall
thermal overload.

@ The Carver M-500t continuously dis-
plays power output through dual, lighted
infinite resolution VU-ballistic meters.
Meters which can react to musical tran-
sients as brief as 1 millisecoryd.

MUSIC IS THE FINAL PROOF.

\Vere you to buy a power ampilifier sclely on
features and performance specificalions,
poinstakingcomporison would inevitably lead
you to the Ca

rver M-500t.

——

- (ARVER

POWERFUL "MUSICAL

P.0.Box 1237 Lynnwood, WA 98036 CIRCLE NO. 49 ON READER SERVICE CARD

But we are sure that your final judgment will
| be based on musicality. It is here that the
| M-5001 again distinguishes itself.

Bob Carver has carefully designed the
M-600t fo have a completely neutral signal
path *hat is utterly transparent in sonic char-
acter. The result is more than just musical

| accuracy. It means a total lack of listener
fatigue caused by subtle cotorations some-
times exhibited by conventionat amplifier

| designs, regardless of their power rating.

[t means a veil islifted between rou and your

| musical source as the most detailed nuances
are revealed with realism, believability and
delvered with stunning impact.

| VASIT YOUR CARVER DEALER FOR A
SURPRISING AUDITION.

[ Weinvite you to audition the Carver M-500t
| soon. Against any and all competition. Includ-
{ing those who are only now embracing the
principles which Bob Carver has refined over
the last severalyears.
We doubt that you will be surprised when
| the M-500t lives up to the claims made in this
advertisement. What will surprise you is just
how affordable this much power, musicality
and accuracy can be.

SPECIFICATIONS: Power, 251 watts per channel into

8 oivms 20Hz to 20kHz, both channels driven with no more
than 0.15% THD. Instantaneous Peak Power, 1000
wattsinto 2 ohms, 950 watts into 4 ohms, 600 watts into
8cohms. Longterm RMS Power for Music, 500 into

2 onms, 450 into 4 ohms, 300 into 8 ohms, 1000 watts
bridged mono into 4 ohms, 900 watts bridged monointo 8
ohms Bridged Mono RMS Continuous Power, 700
watts continuous into 8 ohms. Noise — 120dB IHF Weighted.
Frequency Response, =0-3dB 1Hz- 100kHz. Slew
Factor, 200. Weight, 25 Ib. Finish, light brushed anthracite,
baked enomel, black anodized.

ACCURATE

Distributed in Canada by Evolution Technology



ke

NS

I

&

&

On The Road With The

e
TQoYOTA

17t

el LI

OST of us are aware that

the listening room is a

crucial interface be-

tween our speakers and
our ears. And some of us have
learned, with dismay, that a bad lis-
tening room can reduce thousands
of dollars worth of audiophile-qual-
ity components to the sonic equiva-
lent of a $199.95 table-top console.
What does the listening room have
to do with car stereo? Just that,
while obviously the acoustic envi-
ronment inside a car differs from a
home listening room, it is even
more influential in determining the
sound quality of the system you
install in it. The interior of a vehicle
is small and well padded (meaning
sonically absorbent), and car speak-
ers are unlikely to be placed to
achieve their full acoustic or psy-
choacoustic potential. And don’t
forget that background noise in a
car may be hundreds of times higher
than it is at home.

If a car stereo system is to achieve
its high-fidelity performance poten-
tial, it must be selected and opti-
mized for the particular acoustic en-
vironment of the car in which it is
to be installed. Car stereo compo-
nent manufacturers have known
this for years, but after-market in-
stallations have generally been hit-
or-miss propositions because most
installers lack the equipment, the
know-how, and the financial moti-
vation to do an optimal job. My
impression is that too many car
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FUJITSU/CELICA
CAR STEREO SYSTEM

A

-~ D o v

gvmw AN BW A SY

e any

i 5))_2,(1 rry KZe’in_

stereo owners are satisfied as long as
the sound is loud and sufficiently
boomy. (Not that most factory in-
stallations sound any better—they
generally don’t.)

I’ve found that there are three
prerequisites for a proper match be-
tween a car stereo system and its
acoustic environment: (1) fixed
compensating equalization, (2) ade-
quate speakers, properly placed, and
(3) reasonable amplifier power. Ap-
parently Fujitsu Ten and Toyota
have come to the same conclusions,
as 1 determined when I recently
visited the Fujitsu U.S. offices in
Torrance, California.

The Celica Solution

As an appropriate grace note in
the design of the 1986 Celica GT-S,
Toyota asked Fujitsu to create a
proprietary car stereo system that
would complement the car’s per-
formance and elegance. Fujitsu
brought to the task a thirty-year his-
tory of car radio design and produc-
tion, as well as the cooperation of
Fujitsu’s semiconductor and com-
puter divisions, which are among
the largest in the world.

The final design of the Fujitsu/
Celica system drew on extensive
dummy-head acoustic-field analysis
of the car’s interior and many hours
of road tests under U.S. reception
and driving condition. The controls

on the Fujitsu/Celica receiver were
designed with special consideration
for the user, not only from an oper-
ating standpoint but also for the
sake of safety on the road.

Full-function high-end car radio/
cassette players typically have a
confusing clutter of thirty or so min-
iature, hard-to-see pushbuttons,
knobs, and indicators. The Fujitsu/
Celica designers were able to reduce
the number of controls by half while
retaining al// the special features and
functions found in other top-of-the-
line car receivers, plus a few more.
They achieved this by logical dou-
bling up of control functions. For
example, there are nine large, elec-
tronic, logic-controlled pushbuttons
for the autoreverse cassette deck.
Since the tape player and tuner are
not going to be used simultaneous-
ly, in the tuner mode the same but-
tons provide ten station presets and
control the tuning functions, includ-
ing scanning and selection of AM
stereo. A similar concern for the
user is apparent in the design of the
readouts, which are large, clear, self-
explanatory, and well illuminated
for night driving.

Aside from its user-friendliness,
how good is the Fujitsu/Celica sys-
tem? To answer that question, I
spent two hours being driven
around the Torrance area, listening
to cassettes and FM, manipulating
the various controls, and dictating
my reactions into a microcassette
recorder.
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The Speakers and Amplifier

The front speakers are in
small, passive-radiator enclosures
mounted on the side walls at ap-
proximately knee level. Despite the
low mounting position, the sound
stage they produced seemed natural
and the frequency response well bal-
anced. I was particularly impressed
with the clarity and openness of the
high-frequency reproduction.

The rear speakers are installed
conventionally on the rear package
shelf and are rear-loaded by the
trunk. (The hatchback model of the
Celica uses separate vented rear en-
closures.) The amplifier has four 20-
watt channels, each with carefully
determined fixed equalization to
compensate for the acoustics of the
car interior and, I expect, for the
positions and frequency balances of
the four speakers.

Fine adjustment of the front/rear
balance was facilitated by the pres-
ence of separate right and left fader
controls for the rear speakers. I
found it easy to set the controls to
increase the apparent depth of the
sound without creating problems
like a front-to-back ping-pong effect
or an excessive shift of the sound
stage. The available volume from
the system was just fine for my sen-
sibilities, although some youthful
purchasers of the Celica (who seem
to judge the quality of an audio sys-
tem by its ability to make your ears
bleed) might want another 6 dB or
so of sound-pressure level.

The Tone Controls

The Fujitsu/Celica unit has what
is called an *“*Acoustic Flavor™ tone-
control system. A pushbutton steps
through a sequence of six fixed sys-
tem equalizations, which are la-
beled 1AZZ, CLASSIC, POPS, ROCK,
VOCAL, and DEFEAT (flat). Each se-
lected equalization curve is graphi-
cally displayed at the bottom left of
the front panel. The effects of the
equalization curves are centered at
70 and 6,000 Hz and range from —6
to +7 dB.

This feature seems to reflect the
popular Japanese notion that each
type of music is best reproduced by
an audio system with a particular
frequency response. For example,
the JAZZ curve boosts response by
7 dB at 70 and 6,000 Hz, which cor-
responds with the measured per-
formance of those speakers said to
have a “West Coast” sound. The
ROCK curve, in contrast, has the
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same low-frequency boost, but for
some reason it rolls off 1 dB at 6,000
Hz. The CLASSIC response is
boosted 6 dB in the bass and is flat
at the high end. The logic of all this
eludes me, because there is abso-
lutely no evidence that recording
engineers consistently bias the fre-
quency response of different kinds
of program material differently or
that our ears respond differently to
different kinds of music.

The various “flavors” delivered
by the Fujitsu system were not as
distasteful as I had anticipated,
however. The audible effects were
much more moderate than the
curves seemed to indicate. The Fla-
vor settings didn’t do anything aw-
ful to the sound—and what they did
do didn’t seem helpful to me. Still, I
suspect that large numbers of non-
audiophile listeners will find Fujit-
su’s Acoustic Flavors to their taste.
In any case, the DEFEAT setting
transfers the tone-controlling func-
tion to a pair of seemingly conven-
tional bass and treble knobs. Both
controls appeared to be designed to
avoid mid-frequency effects, and
they worked well for high-frequency
and low-bass touch-ups.

Fujitsu’s literature listed a nonde-
featable Automatic Loudness Con-
trol as one of the amplifier features.
As with the Acoustic Flavor con-
trols, the effect of the loudness com-
pensation was more moderate than
its curve in the literature would lead
you to believe. At normal volume it
was unobjectionable, and it did add
a worthwhile body to the sound at
low volumes.

The Cassette Deck

For electromechanical reasons, it
1s very difficult to manufacture an
autoreverse cassette deck that has a
good high-frequency response in
both directions of play. It’s a matter
of maintaining the same exact 90-
degree azimuth relationship be-
tween the tape and the head gap in
both directions of tape flow. Fujit-
su’s answer to the bidirectional azi-
muth-alignment problem is a spe-
cial mechanism that automatically
repositions the head for correct azi-
muth when the tape direction re-
verses. I couldn’t see the head shift-
er at work, but in no case did 1
detect any loss in reverse play of the
excellent high-frequency response
of the musical test tapes I was listen-
ing to.

Because the roads we traveled on
in Torrance lacked New York City’s

potholes and cobblestones, I can’t
comment on the transport’s resist-
ance to shock and vibration. I can
say that, overall, the Fujitsu/Celica
tape player was as stable and clear
sounding as any I have ever heard
in a car.

The FM Tuner

You do not need a critical, trained
ear to know that noise-free FM
reception in a moving vehicle is a
rare phenomenon. The usual com-
bination of rapidly shifting FM sig-
nal strengths and fluctuating multi-
path conditions makes for intrusive
rasps, swishes, tearing noises, hiss,
the putt-putt sound of “picket fenc-
ing,” and loss of stereo.

My listening time in the Celica
was split between tape and FM, and
several times | had to look at the
display panels to remind me which
one | was listening to because I
heard none of the noises that I've
come to regard as an inevitable non-
musical accompaniment to FM lis-
tening on the road. I don’t know
how Fujitsu achieved such noise-
free reception, or whether it would
be as good in the killer areas of, say,
New York City and San Francisco,
but I can say that it was the most
interference-free FM reception [
have ever heard in a moving car.

Aside from the freedom from in-
terference, I was impressed by how
easily the Fujitsu/Celica tuner
demonstrated that some stations
have obviously better audio quality
than others. A jazz station, KKGO,
had such a good, clean signal that it
could easily be mistaken for a high-
quality recording on metal tape.

The Bottom Line

I wasn’t able to try out, and
haven’t even listed, all the Fujitsu/
Celica receiver’s special features.
And, as I’ve indicated, some of
those 1 did try were not to my taste.
But in respect to its FM and cassette
performance—and its  overall
sound—the Toyota Celica system
appears to rank with the very finest.
I don’t know if the Toyota Celica
GT-S is available without the Fujit-
su stereo system, but if I bought the
car I"d certainly be very pleased to
take the Fujitsu system with it. O

For more information on the Fujitsu
car stereo system for the Toyota
Celica, see a Toyota dealer or write
to Fujitsu Ten Corp. of America,
Dept. SR, 19281 Pacific Gateway
Dr., Torrance, CA 90502.
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ECHNICAL TALK

by Julian Hirsch

FFT Loudspeaker
Measurements

N our loudspeaker lab-test re-

ports, we usually refer to FFT

frequency-response  measure-

ments, without further elabora-
tion, as a part of our regular test
procedures. Since many readers
may not fully understand the refer-
ence, I will try to explain it.

The frequency response of any
device is normally measured by
driving its input with a sine-wave
(single-frequency) signal and meas-
uring its output as the frequency is
varied through the region of inter-
est, usually from 20 to 20,000 Hz or
some part of that range. Ideally,
most audio components should
have a uniform (“flat”) frequency
response, and some of them—nota-
bly amplifiers and CD players—do
achieve that goal. Loudspeakers,
however, which are probably the
most critical components of a repro-
ducing system, have many prob-
lems that keep them from attaining
perfection, or even approaching it.
The typically irregular frequency re-
sponse of loudspeakers produces
some of the more obvious abbera-

tions in the sound we finally hear.

Reduced to the simplest terms,
loudspeaker frequency response is
measured much like that of other
components, except that a loud-
speaker’s output is acoustic and
must be converted to electrical form
by a microphone before being meas-
ured. The microphone is an inverse
analog of the speaker, but it is much
closer to the ideal: a good laboratory
microphone has a response that is
flat within 1 dB from a few hertz out
to 40,000 Hz. Loudspeaker meas-
urements are complicated, howev-
er, by the speaker’s interaction with
the room in the form of resonances
that create acoustic standing waves,
which cause large pressure varia-
tions in different parts of the room
and a widely varying frequency re-
sponse at any one location.

There are several ways to avoid
these room problems. An ideal ap-
proach, though often an expensive
or impractical one, is to measure in
an ‘“anechoic” environment, a
space without nearby reflecting
boundaries. The outdoors can be
such an environment, preferably
with the speaker placed on a high
tower, since the ground too is a
source of reflections. But outdoor
measurements put us at the mercy
of the elements. Even a moderate
breeze can add intolerable noise to
the measured audio levels, and rain,
snow, or cold weather obviously
make outdoor measurements im-
practical in most parts of our coun-
try. (Years ago I tried outdoor
speaker measurements and found,
in addition to the other problems,
that my neighbors did not share my
enthusiasm for audio testing!)

For most practical purposes, ane-

Tested This Month

Pioneer PD-M6
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Dusc Player
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choic measurements must be made
in an anechoic chamber—Iliterally,
an echo-free room. Such chambers
are lined on all interior surfaces
with sound-absorbing wedges of
glass fiber or similar material, and
the working floor is actually an open
metal mesh several feet above the
actual bottom of the chamber. Such
rooms are quite expensive to build,
and, unfortunately, they are anecho-
ic only above a certain low frequen-

A loudspeaker’s output is
acoustic, and it must be
converted to electrical form
a microphone before its
frequency response can be
measured. Loudspeaker
measurements are
complicated, however, by
the speaker’s mteraction
with the room.

cy (which depends on the size of the
room). Only a large and wealthy
enterprise can afford an anechoic
chamber large enough to be useful
in the lowest audio octaves.

Until a couple of decades ago, the
only way to measure a speaker with-
out such a costly facility was to
place it in a more or less normal
room and pretend that the room
was not there. That pretense was
enhanced by such measures as aver-
aging the outputs of several micro-
phones at different locations,
swinging or rotating the micro-
phones to achieve a similar result,
using a *‘warble tone” (a sine wave
whose frequency varies up and
down rapidly in a small range,
which is equivalent to multimicro-
phone or moving-microphone sys-
tems in its effect on room-resonance
aberrations), or some combination
of these techniques. I still make
room-response measurements with
a sine wave whose frequency sweeps
from 20 to 20,000 Hz in about
| minute while warbling one-third
of an octave up and down at a rate
of about 5 Hz.

An alternate method of measure-
ment has long been recognized as
theoretically possible, but its imple-
mentation became practical only




Get a Great Picture
and Spectacular Stereo

With Radio Shack’s
New VCRs

e ——

These new front-loading Realistic®
decks give you a supeitb picture and the

amazirg difference of s:tereo sound. You can
connect either mode! to your hi-fi system and erjoy
stereo from TV/FM simulcasts and prereccrded
tapes. And both decks are also long-play audio re- h

corders with sound quality that rivals compact disc? \ N

Records MTS Stereo-TV Broadcasts

Our Model-40 VHS Hi-Fi Stereo VCR has an electronic -
tuner that receives the new stereo-TV broadcasts. You Rxlo ’ haek
also get a 14-day, three-event timer, wirelessremote and a :
Backspace Editor for jump-free edits. Our conwvenient The Technology Store
Quick-Timer feature lets you start a timed recording by A D VISION OF TANDY CORPORATICN
pressing one control. $699.95 or as low as $33 per month

on Radio Shack/CitiLine credit. Radio Shack/GitiLine is 5n

spen-endexd credit plan from

= - Citibank. Actwal payment
SuperBeta for a More Detailed Picture 060 oy e aEh 43

ance. Prices apply at partici-
Our Model 22 SuperBete Hi-Fi VCR lets you record and pating Radio Shack stores

play in the standard Beta mode or use new SuparBeta for ol e,
20 percent more video resolution. You'll actually see the
improvement! Features include a 14-day. eight-event

timer, electronic tuner, wireless remote, quick-timer re-

cording and backspace editor. $499.95 or as low as $23

per manth on Radio Shack/CitiLine credit.
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with the advent of powerful, fast,
and affordable computers. There is
a mathematical relationship, de-
fined by the Fourier transform, be-
tween the frequency and time prop-
erties of a signal. If the shape of an
impulse signal is known, its equiva-
lent frequency spectrum can be
computed, and vice versa. The
computation is tedious, and only
the availability of computers has
made it practical for applications
such as this.

If a loudspeaker is driven with a
short pulse (which sounds like a
*“tick”), the output of the pickup
microphone can be processed with
what is known as the fast Fourier
transform, or FFT, and converted
into the corresponding frequency
spectrum, which is (for our pur-
poses) the speaker’s “‘frequency re-
sponse.” This technique was first
used by a commercial loudspeaker
manufacturer more than fifteen
years ago, when KEF pioneered dig-

ital loudspeaker measurements with
the aid of a powerful Hewlett-Pack-
ard minicomputer.

In the following years, a few other
companies adopted similar tech-
niques, although the cost of suitable
computers was beyond the means of

The tens of thousands of
computations required to
generate a frequency-
response plot with the
I0S FFT analyzer take
only a few seconds.

many small manufacturers and al-
most any individual. About five
years ago, a practical FFT signal-
analysis system was developed for
the Apple II series of personal com-
puters, and it is now available from
1QS, Inc. of Garden Grove, Califor-

nia. For more than four years, we
have been using the IQS 401-L sig-
nal-analysis system as an adjunct to
our room-response measurements.

The IQS system generates pulses
that are appropriate for the desired
measurement band (about 10 mi-
croseconds wide for the full audio
range). The pulses are amplified and
used to drive the speaker, and the
microphone picks up the sound and
returns it to the computer in electri-
cal form for analysis. A frequency-
response curve can be generated
from a single pulse, but up to 128
puises can be averaged to improve
the signal-to-noise ratio. We usually
use the sixteen-pulse train. It is pos-
sible to perform this measurement
in a very noisy environment thanks
to the signal-averaging ability of the
system; the short duty cycle of the
pulse lets us drive the speaker (if
necessary) to extremely high levels
that could damage its drivers if they
were sustained.

KRAV-FM cleans its valuable library
of compact discs with Discwasher:

Charlie Derek, Station KRAV-FM.

They must know something.

With one of the largest compact disc collections in the country, Radio
Station KRAV knows it has to clean CDs because it can't afford
playback tracking problems. And a dirty compact disc will distort the
sound by blocking or scattering the CD player's laser beam.

Station KRAV also knows that the new Discwasher Compact Disc
Cleaner provides true radial cleaning—the only right way 1o clean
a CD according to manufacturers. You'd expect a superior
product from Discwasher, the leader in audio care.

To keep the near perfect sound of your CDs,
take your cue from the experts: clean them ‘
with the Discwasher Compact Disc
Cleaner. Get Discwasher's Guide
to Compact Disc Care from your
dealer or by writing to Discwasher.

- New e
discwasher ..

The only right way to clean a compact disc.

© 1985 Discwasher
A DIVISION OF INTERNATIONAL JENSEN INC

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 865
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Finally, stereo can come out and play.
Bose 101" Environmental Speaker

The weatherproof Bose 101
speaker plays true high fidelity
sound almost anywhere. Optional
mounting accessories and colored
decarator grilles make the Stereo
Everywhere™ 101 system a perfect
match for ary environment—
indoors and out. Hear it now at
your athorized Bose dealer. For
more information, write: Bose
Corporation, Dept. SR, 10 Speen
St., Framingham, MA 01701.

Better sound through research.

The acoustic waveform emitted
by any speaker (and analyzed in
electrical form) is quite different
from the driving impulse we use in
our measurements, which has a fre-
quency spectrum that is essentially
flat up to 20,000 Hz and beyond.
The response aberrations of a
speaker typically change the pulse
shape by stretching it and adding a
period of “ringing.” The signal is
sampled 46,488 times a second for
most audio measurements, yielding
a maximum frequency response of
23.244 kHz. The analyzer’s sam-
pling rate can be set to a number of
values between 200 and 60,000 Hz,
corresponding to upper frequency
limits of 100 to 30,000 Hz. When
the range is selected the analyzer
automatically sets the pulse width,
the repetition rate, and the cutoff
frequency of the anti-aliasing filter
needed to prevent false responses
(as in the case of digital sound
recording).

The amplitude levels of the pulse
waveform during the sampling pro-
cess are stored in the computer for
processing. Typically, several hun-
dred samples are processed for a
waveform whose duration is a few
milliseconds. These data undergo a
mathematical procedure, involving
multiplication of each sample level

by sine and cosine values, in accord-
ance with the FFT algorithm. The
final result (assuming the normal
sampling rate) is a display on the
computer monitor of the frequency
spectrum of the waveform over a
range of 180 to 23,244 Hz. By using
other sampling rates, measurements
can be made as low as 0.5 Hz or as
high as 30,000 Hz.

The tens of thousands of compu-
tations required to generate a fre-
quency-response plot with the IQS
FFT analyzer take only a few sec-
onds, giving us a rapid acoustic-
measurement capability that would
not have been possible before the
availability of low-cost computers
and the FFT technique itself. Aside
from its speed, however, the FFT
analyzer helps us to reduce or ehmi-
nate room effects from our meas-
urements by displaying the acoustic
impulse znd any reflections from
room boundaries or other discon-
tinuities.

The display’s time scale is nor-
mally a few milliseconds long for
full-frequency-range measurements.
For example, if we see a reflection
occurring about 3 milliseconds after
the main signal, we know that it has
traveled roughly 3 feet farther than
the direct signal (sound travels
about 1.1 feet per millisecond).

From this we can usually determine
the source of the reflection and
either remove the cause (by shifting
a piece of furniture, for example, or
by covering it with sound-absorbent
material) or truncate the signal just
before the reflection arrives in our
analysis window. If the speaker’s
own impulse output has essentially
disappeared before the first reflec-
tion arrives, removing the reflection
will not affect our response meas-
urement other than to make it easier
to interpret.

The IQS FFT analyzer can per-
form a number of other measure-
ments on the impulse response of a
speaker, including phase response
and group delay, and it can plot two
traces on a single readout to show
the response at different angles to
the speaker’s forward axis or gener-
ate three-dimensional “waterfall”
plots to show the relationship be-
tween time, frequency, and ampli-
tude in a single display. We also use
it, on its lowest frequency range, to
measure the transmission of low-
frequency and infrasonic signals
through the mounting feet of a
record player. Although the FFT
technique is not a universal prob-
lem solver, it is one of the most
powerful audio measurement tools
available today. a
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Finally, a cassette deck
smart enough toplay only the songs
you want to hear.

The Technics programmable cassette deck
with auto-reverse, dbx; Dolby' B&C.

A remarkable achievement: developing a programmable
stereo cassette deck to play the songs you want and skip the
ones you don’t. And it will do it on either side of the tape. in
any order. Without your having to touch the tape.

Beyond that, the Technics RS-B78R cassette deck has auto-
reverse. So it not only plays the music you want to hear, but it
will do so continuously. For uninterrupted musical pleasure.

And no matter which noise reduction system your tapes are
encoded with, Technics can handle them all. With dbx and
Dolby B and C.

So prove to yourself how smart you are by getting the
cassette deck smart enough to play only the songs you want
to hear. It’s from Technics.

Technics

The science of sound
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PIONEER
PD-M6
MULTI-DISC
CD PLAYER

Julian Hursch,
Hirsch-Houck Laboratories

oSsT of the Compact
Disc players we have
tested have been very
much alike in their elec-
trical performance—and so far
beyond most analog record players
or cassette tape decks that compari-
sons are difficult to make. For the
most part, the real differences be-
tween CD players are in their oper-
ating features, including their pro-
gramming facilities, remote-control
capability, physical size, and spe-
cialized applications such as use in a
car or as a battery-run portable.
The Pioneer PD-M6 is certainly
unique in terms of operating fea-
tures, since it is the first “CD chang-
er” designed for home use. It can be
loaded with as many as six CD’s,
which can be played in any order—
and individual tracks on them can
also be played in any order. The
PD-M6 even has a random-play fea-
ture that will automatically select a
random program from the six discs.
The PD-M6 comes with a six-disc
magazine, as well as a single-disc
tray, that fits into a 1 x 5-inch load-
ing slot on the front panel, rather as
a video cassette fits into a VCR (the
slot is covered by a hinged door

when no magazine is inside). The
six-disc magazine contains six disc
trays, which swing out one at a time
for disc insertion. Since the disc
magazine loads at the bottom of the
player, the laser system is above it,
so that discs must be inserted with
their labels facing down (opposite to
the usual orientation).

Most of the front-panel controls
(light-pressure pushbuttons) have
conventional functions, including
fast manual search with the pro-
gram audible, track skipping in both
directions, and the usual play,
pause, stop, and eject.

The programming system of the
PD-MG6 is highly versatile, although
it lacks the index and phrase pro-
gramming capability of some other
players. A row of buttons numbered
1 through 6 selects the disc to be
played or entered into memory for
programmed play. If no disc is
selected, the six discs are played in
numerical sequence starting with
the first. After the disc number has
been entered, the track number
(from 1 to 99) is selected using a row
of ten buttons numbered O through
9 below the disc buttons. If no track
is selected, the disc is played from
its beginning.

The two-step operation—disc se-
lection, then track selection—can be
used for direct access to any part of
any disc. The machine can also be
programmed to play up to thirty-
two selections in any order by using
the PGM MEMORY button. Pressing
the repeat button causes the entire
programmed sequence to be repeat-
ed indefinitely.

If the RANDOM PLAY button is
pressed, the PD-M6 automatically
enters a random playback sequence,

HALLEY GANGES

selecting the discs in a random
order and playing a randomly chos-
en track from a disc before proceed-
ing to another disc and track, and so
on. The repeat function also oper-
ates in the random-play mode. By
loading the magazine with the ap-
propriate discs, it is possible to
assemble over six hours of music
that will play in a different order
each time it is repeated.

The display panel of the Pioneer
PD-M6 is unusual because of the
different types of information it
presents. The numerical readout
normzlly shows the current track
number and its elapsed time in min-
utes and seconds. The display can
be changed to show the total disc
playing time and number of tracks
or the current disc and track num-
ber. The numerical disc-number
readout is somewhat redundant,
however, since the lower portion of
the display contains six disc sym-
bols that resemble Pac-man figures.
A red bar appears in the “mouth” of
the currently playing disc. The dis-
play can also be used to check the
programmed sequence of discs and
tracks by successive operations of
the PROGRAM CHECK button.

The Pioneer PD-M6 comes with a
wireless remote-control unit that
duplicates all its programming and
control functions except power and
eject. The player has a front-panel
headphone jack with its own vol-
ume control (the line outputs are at
a fixed level). The single-disc tray
permits the machine to be used
exactly like conventional CD
players. Of course, the six-disc mag-
azine can also be used with a single
disc if desired. Additional maga-
zines can be purchased, enabling a
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user to prepare a variety of multi-
disc programs.

The PD-M6 measures about 1612
inches wide, 12% inches deep, and
3% inches high, and it weighs about
14 pounds. It is finished in black
with gold markings. Price: $499.95.
Additional six-disc magazines are
$9.95 each. Pioneer Electronics
(USA), Inc., Dept. SR, P.O. Box
1720, Long Beach, CA 90801.

Lab Tests

The six-disc magazine simplified
our testing of the PD-M6, since we
could load all of our customary test
discs into it and access any track as
required. The output voltage was
2.07 volts from a 0-dB recorded
tone, or 1.85 volts with the standard
EIA load of 10,000 ohms in parallel
with 1,000 picofarads of capaci-
tance. The two channels’ output lev-
els were nearly identical. The fre-
quency response was +0.1, —0.2
dB from 20 to 15,500 Hz and down
0.5 to 0.9 dB at 20,000 Hz (there
was a slight difference between the
left- and right-channel output at the
lowest and highest frequencies). The
square-wave response of the PD-M6
indicated that it uses analog low-
pass filtering in its outputs. The
interchannel phase shift ranged
from 5 degrees at low and middle
frequencies to 77 degrees at 20,000
Hz, suggesting that it uses a single
digital-to-analog converter multi-
plexed between the channels.

Other aspects of the player’s per-
formance were much like those of
most CD players we have tested.
The noise level, distortion, and
crosstalk were all very low (at 100
Hz the crosstalk was too low to
measure, better than 110 dB below
the 0-dB output level). The PD-M6
operated perfectly in its various
programmable modes as well as
when playing single discs in normal
sequence. The servo action of the
laser optical system was slightly
faster than in many other players,
taking 3.5 seconds to slew from
Track 1 to Track 15 of the Philips
TS4 disc (4 to 5 seconds is typical).
The transition between Tracks 17
and 18 of that disc, which have no
silent interval between them, was
flawless. As often happens with re-
cent CD players, the maximum de-
fect levels of the Philips TS4A test
disc were tracked (and corrected for

O Loading magazine holds up to

six CD’s for continuous

playback; single-disc tray also

supplied for conventional

operation

Random-access playback of any

track on any disc in magazine

Programmed playback for up to

thirty-two selections from any of

the discs in any order

O Random-play function
automatically selects tracks in
random order

O Repeat single track, single disc,
all discs, or programmed

O 0O

FEATURES

T e e 2 R A e il Tl e e e e S AT ST

O Manual fast search with audible
program, skip search in either
direction

O Display window shows total time
and number of tracks on loaded
discs, disc and track number of
selection being played, or track
number and e%apsed time of
selection being played

O Analog low-pass filters

O Infrared remote control

O Rear apron has subcode
connector for future digital
accessories, one unswitched a.c.
outlet, and line-level audio

sequence outputs
PIONEER PD-M6
FREQUENCY RESPONSE
+2
+1
2
€ o
g op— J —_——
&
= RED=RIGHT CHANNEL
== BLUE ={EFT CHANNEL
20 ) 100 500 Tk ] 10k 20k

FREQUENCY IN HERTZ

Maximum output level: 1.85 volts

Total harmonic distortion at
1,000 Hz: 0.0025% referred to 0
dB; 0.0032% referred to —10 dB

Signal-to-noise ratio: 102 dB
A-weighted)

Freguency response: +0.1, —0.7
dB from 20 to 20,000 Hz
(average of both channels)

by the player’s circuits) without any
audible difficulty. When we drove
200-ohm phones from the PD-M6,
the available volume was more than
ample.

The final, and often the most dif-
ficult, test we apply to a CD player
is to estimate its resistance to physi-
cal shocks in the form of slaps by
the open hand on its external sur-
faces. The Pioneer PD-M6 proved
to be exceptionally resistant to this
sort of treatment, earning a solid A
grade. It definitely does not have to
be treated gently to avoid loss of
tracking.

Comments

Although we used the six-disc
magazine for most of our tests of the
PD-M6, we also played a number of
discs one at a time with the single-

LABORATORY MEASUREMENTS

L e P R T ST e R S T e e SIS AT B R

Channel separation: 102 dB at
1,000 Hz; 82.5 dB at 10,000 Hz

Cueing time: 3.5 seconds (9 to 11
seconds when disc change is
required)

Impact resistance: top, A; side, A

Cueing accuracy: A

Defect tracking: successfullf'
tracked all defects on Philips
TS4A test disc

disc tray. Operationally, there were
no detectable differences between
them. Incidentally, there was some
audible mechanical noise whenever
a disc tray was pulled out of the
magazine by the mechanism in the
player and again as it was returned
to it. We weren’t disturbed by this
noise, which is to be expected, and
during actual playback the player
was totally silent.

We have been impressed by Pio-
neer’s unconventional and innova-
tive approaches to digital-disc tech-
nology, first with the unique CLD-
900 CD/LaserDisc player and now
with the PD-M6. CD players may
sound pretty much alike, but imagi-
native products such as these under-
score the fact that there are some
real differences among them.

Circle 140 on reader service card
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You don’t have to take it off

before you tum the music on.

Bcston Acoustics
tapered panel

Ordinary pare

You may have noticed that most speakers sound wor drenownzd A40 delivers musical accuracv
thei- 2est only if their gr | e panels are removed. and outstanding stereo imaging at a suggested
Thats because a portion of their sound diffracts retail orice of only $16( per pair. And the slicht y
off the thick innzr edges >f -he panels, reaching larger A60 now has a one-inch dome tweeter to
you- 23- leter than the direct sound. Some audio complement its powerful eignt-inch wooter. At
frequencies are reinfcrc2d end others cancelled, just $220 per pair.

distoting frequency response. The diffracted,
delayec sound also smears the time cues essential For descriptive brochures, review reprints a=d the

to accu-ate stereo imag ng. location of your nearest dealer, send ycur neme
and address to: Stereo Speaker Information 2azket,
At Ecston Acoustics, we cesign our grille panels Bostcn Acoustics, Inc., 247 Lynnfield Street,

with spacially tapered edgjes that virtually eliminate  Peabody, Massachusetts 01960. (617) 532-2111.

sonic diffractiors and tteir distortion. To achieve

the zhin, unobstructirg panel cross-section that is Youll never heve to sac-ifice our great coks to

necessary, we go to the ext-a cost cf precision - enjoy our great sound. ‘

molded panels. \
|
\
\

You Il find diffraction-cor-ected crille panels in

all Baston Acoustics ster20 speaker systems, BOS!'O" ACC'USIJCS

includirg our new A40 and A60 Szries Il. The
=51 Dealer Nearest You Call TO_L-FREE 800-633-2252 Ext. 861
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NAD 6155
CASSETTE
DECK

Julian Hirsch,
Hirsch-Houck Laboratories

CCORDING to NAD, the Mod-
el 6155 is **the finest cassette
deck NAD has ever de-
signed.” The performance
of this inexpensive two-head deck
with a single-motor transport is said
to rival that of much more expen-
sive cassette recorders. That claim
is based largely on three design ele-
ments: a unique feature called Play
Trim, Dolby HX Pro headroom ex-
tension, and an amorphous record/
playback head that is said to be
exceptionally free of flux saturation
even at high recording levels. The
NAD 6155 includes both Dolby B
and Dolby C noise reduction and
has an instant-release pause control
that simplifies precise editing.
NAD’s Play Trim circuit is de-
signed to compensate during play-
back for the variations in high-fre-
quency response among tapes re-
corded on other machines, whether
the tapes were commercially prere-
corded by different manufacturers
or made on different home decks.
These response variations can arise

from small differences in equaliza-
tion, biasing, head-azimuth align-
ment, and tape-saturation effects.
Even minor response variations are
magnified by the action of Dolby
noise-reduction circuits and can
thus become audible.

A special high-frequency play-
back-equalization circuit, the Play
Trim is located within the Dolby
encode/decode loop, ahead of the
Dolby playback decoding circuits.
Since it is designed to restore a flat
response before Dolby decoding oc-
curs, a drooping high-frequency re-
sponse can be corrected without in-
creasing the playback noise level. In
use, the Play Trim is adjusted by a
front-panel knob for the most pleas-
ing sound quality.

Although HX Pro control volt-
ages are derived from the Dolby
noise-reduction circuits, HX Pro is
not a noise-reduction system. Rath-
er, it adjusts the recording bias dy-
namically, in response to the high-
frequency content of the program,
so as to maintain a constant effec-
tive bias on the tape. Usually the
total effective tape bias includes a
portion contributed by the high-fre-
quency energy in the signal, which
can thus overbias the tape and cause
dull highs in playback. By reducing
the internal bias level when strong
high frequencies are present in the
program, HX Pro extends the high-
frequency headroom of the record-
ing. The HX Pro circuit is always
operating while the NAD 6155 is

recording, and no user action is
required.

The styling of the NAD 6155
resembles that of other NAD elec-
tronic components. It is finished in
metallic gray and has black knobs.
The cassette is loaded into a door
that hinges outward at its base when
a button is pressed. The transport
controls are mechanically operated,
but the required pressure 1s very
low. If the fast-forward or rewind
button is held in while the deck is
playing, recorded portions of a tape
can be identified by the high-
pitched playback sound (at a re-
duced level to prevent damaging
delicate tweeters).

The level display consists of two
horizontal rows of LED’s, green be-
tween —20 and 0 dB, amber from 0
to +5 dB, and red from +5 to the
maximum of + 8 dB. The indicators
are spaced 3 to 5 dB apart at the
lower end of the scale, but the inter-
val narrows to |1 or 2 dB nearer the
0-dB calibration. A red light in the
display window shows that the ma-
chine is in the recording mode, and
colored lights at the left of the win-
dow show the status of the power,
Dolby B, and Dolby C circuits.

Along the lower portion of the
panel are knobs for the Play Trim
and bias adjustments, 1ape selection
(Types I, 11, and V), and Dolby-sys-
tem selection. A FILTER button
switches in a low-pass filter to pre-
vent stereo MPX pilot-carrier leak-
age from affecting the Dolby opera-

DAVID KELLEY
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CIANS

CASES

ALSO AVAILABLE ON STEREO RECORDS

331488-391482. Bach:
Brandenburg Concertos,
1to 6 (complete)—Kapp.
cond. (Counts as 2—
Digital—CBS Masterworks)
326983. Bach: Orgon
Masterpieces—occata &
Fugue m D Minor etc.

A Newman (Sine QuaNon)

317081, Bach: Goldberg
Vanations—Glenn Gould
(Digitai—CBS Masterworks)
330647. Bach: Unaccom-
panied Cello Suites 1,2
—performed EX Yo-YoMa
(Digital—CBS Masterworks)
336578-396572. Bach:
Flute Sonatas—Rampal
flute; Pinnock, harpsi-
chord, etc. (Counts as 2—
Digital—CBS Masterworks)
338178. A Bach Celebra-
tion. Christopher Parken-
ing plays music from Bach
cantatas arr. for guitar
and orch. (Digital—Angel)
329714 Bartok: Concerto
for Orchestra; Dance Suite
—Solti conducts Chicago
Sym. (Digital—London)
338004-398008. Beethoven
Piano Sonatas—Moonlight,
Appassionata, Tempest, 3
more. A. Brendel (Counts
as 2—Vox Cum Laude)

335075. Beethoven:
Overtures—Coriolan,
Egmont, Fidelio, Lenore,
efc. Tennstedt, London

Phil. (Digital—Angel)
232496. Beothoven:
Symphony No. 3 (Eroica)
—Bernstein and New York
Philharmonic (C olumbia)
321570. Beethoven: Sym-
phony No. §; Schubert:
Symph. No. 8 (Unfinished)
—Maazel, Vienna Philhar.
Orgital—CBS Masterworks)
252874. Beethoven:
Symphorg No. 9 (Choral)
—Ormandy and the Phila
delphia Orch. (Columbiq)
331595. Bizet: Carmen
Suite; LArlesienne

Sultes 1, 2—0Ozawa, Orch
National (Digitai—Anget)
263293. Bolling: Suite For
Flute and JazzPiano—
Rampal, Bolling (Columbia)
332668, Brahms: Sym-
phony No. 1-Tennstedt
cond. London Philharmonic
Orch. (Digltal—Anget)

334243, Brahms: Piano
Concerto No. 1—-Weissen-
berg; Muti, Philadeiphia
Orch. Oigital—Angel)
328039. Brahms: Sym-

phony No. 3; Haydn Vari-
ations—Mehta, New York

Phil. (CBS Masterworks)

333518. Bruckner: Sym-
hony No. 7—Chailly, RSO
erlin (Digital—London)

329144. Chopin: Waitzes,
Mazurkas, Polonaises
—Ivan Moravec, plano
igital—Vox Cum Laude)

330100. Chopin: Piano
Concerto No. 2; Saint-
Saens: Concerto No. 2—
Licad: Previn, London Phil.
(Digital—CBS Masterworks)

326439. Copland: Rodeo;

Dance $ mphonr; E! Salon
Mexic o; Fantare for Com-

mon Man—Dorati, Detroit

Sym. (Digitol—London)

335679. Debussy: La Mer;
Nocturnes—Andre Previn,
cond. London Symphony
Oigital—Angel)

304931. Debussy: iImages
For Orchestra; Prelude

To An Afternoon Of A
Faun—Previn, London
Sym, (Digital—Angel)
333526-393520. Dvorak:
Slavonic Dances (Op. 46,
72): American Sulte—
Dorati, Royal Phil. (Counts
as 2—Digifal—London)

325183, Dvorak: Sym-
phony No. 9 (New World)
—Sott, Chicago Symph.
Orch. (Digital—London)
333575. Elgar: Enigma
vardations; Pomp And
Circumstance Marches—
A. Davis, Philharmonia Or.
(Digltal—CBS Masterworks)
331314. Gershwin: An
American In Paris—pius
Gralngert's Fartasy on
Porgy & Bess—Labeque
sisters (Digital—Angel)
323543. Handel: Royal
Fireworks Music; Oboe
Concertos 1-3—Karl Mun-
chinger, Stuttgart Chamber
Orch. (Digital—London)
332569. Haydn: Symphony
No. 94 (Surprise), No. 100
Military)—Solti, London
Phil. (Oigital—London)
I21190. Liszt: Hungarian
Rhapsodies 1 & 4; more—
Boskovsky cond. (Angel)

[ 339663

330613. Mozart: Greatest
Hits—Gould, Previn, Szell,
others (CBS Masterworks)

321224, Mczart: Overtures
—Don Giovanni: Cosi fan
tutte; Marriage of Figaro;
etc. Marrinar, Academy of
St Martin Digital—Angel)
338228. Oftenbach: Gaite
Parisienne; Gounod:
“faust” Ballet Music
Dutoit, Orch. symphonique
Montreal (Oigital—London)
318691. Prokofiev: Love

For Three Oranges Suite;
u. Kije Suite—Michael
Tilson Thomas, Los Angeles
Phil. (CBS Masterworks)
245043. Rachmaninoff:
Piano Corcertos Nos. 1 &2
—Ashkenazy, Previn,
London Sym. (London)
334565. Rachmaninoff:
Symphonz No. 2 (complete
version)—Rattie and L.A
Phil. (Digital—Angel)

e ——

334508. Mahler:
rampho No. 1 (Tltar)—

uti cond Philadetphia
Orch. Digitai—Angel)
329094-399097. Mahler:
Symphony No. 2 (Resur-
rection)—Lonn Maazel,
Vienna Phil. Counts as 2-
Diglital—CBS Masterworks)
318824. Mendelssohn:
Symphony No. 4 (Italian);
Schumann: Symphony
No. 4—Tennstedt Berlin
Phil. (Digital—Angel)

330142. Mendelssohn:
Violin Concerto; Saint-
Saens: Concerto No. 3—
Cho-Liang Lin; Thomas con.
(Digftal—CBS Masterworks)
328740. Mozart: Piano
Concerto 26 (Coronation):
Rondos-—Murray Perahia,
English Chamber Orchestra
(Oigital—CBS Masterworks)
337782. Mozart: Diverti-
mento, K. 563 —Kremer;
Kashkashian; Yo-Yo Ma
(Digital—CB5 Masterworks)

Here's a wonderful opporfunity to start or add to your collection of the
world's greatest music —on eosy-fo~plogcorelree tape cassettes! As anew
member of the Columbia Classical Club, you can get any 11 cassettes for
only $1.00. plus shipping and handling. (Or you may take your 11 selections on
stereo records,) In exchange, you agree o bur\ just 8 more selections in the
next three years, at re?ulor lub prices (which currently are $798 to $998,
us shipping and handling: multi-unit sets and some digital recordings may
e somewhat higher)
How the Club works: every four weeks (13 times Q (eor) you'll recelve our
Music Magazine. It describes the “Classical Selection of the Month” plus
scores of classical releases, as well as selections from other fields of music. In
addition, up 1o six times a year you may receive offers of Special Selections,
usually at a discount off regular Club prices. for a total of up to 19 buying
opportunities.
There is no obijgation ta accept the “Selection of the Month™-you order
only the recordings you want when you want them! A special response card
will be enclosed with each Magazine—mail it by the date specified to order
or reject any selection. And if you want only the “Selection of the Month”, do
nothing—it will be shipped automatically. You'll have at least ten days in
which fo make your decision—if you ever have less time than that, just return
the Selection at our expense. And you may cancel membership anytime
after buying 8 selections, or continue under our money-saving bonus pian
10-Day Free Trial: we'll send detalls of the Club’s operation with your infroduc-
tory shipment. If you are not satisfied for any reason, return everything within
10 days—your membership will be canceled and you will owe nothing.
Special Start-Your-Membership-Now Offer: you may also choose your first
selection now—and we'll send it to you for at least 60% off regular Club
prices ©nly $299). This discount purchase reduces your membership obliga-
tion immediately—you then need buy just 7 more (instead of 8) in 3 years.
Just check box in application and fill in the number of your first selection.
NOTE: selections with two numbers are 2-record sets or double-length tapes. Each of
these "double selections” counts as 2—so wrlte inboth numbers. © 1985 Columbia House

—

318451. Ravel: Bolero;
Pavane; Daphnis Et Chioe
(Suite Nc. 2)—Andre Previn,
London Symphony (Angel)
331447 Ravel: Ma Mere
L'Oye (Mother Goose),
etc.—Duroit, Montreal

Sym. Digitai—London)
324533. Respighl: Feste
Romane; Pines & Fountains
Of Rome—Dutoit, Orch. de
Montrecl (Digital—London)
3184 36. Rimsky-Korsakov®
Scheherarade—Svetianov,
London Symphony (Angel)
325100. Saint-Saens:
Carnival of the Animals
—also works by Debussy,
Satle. Philip Jones Brass
Ensemble (Digital-London)
331082. saint-Saens:
Sympheny No. 3 (Organ;
Hurford; Dutoit, Montrea
Sym. (Digital—London)
322487. Schubert: “Death

and the Maiden”; “Quariet-
Quartet

tsatz™—Tokyo Strin
(Digitai—vox Cum Laude)

321729. Schubert: The
Impromptus, Op. 70 & 142
—Murray Perahia, plano
Oigitai—CBS Mas-erworks)

334771 Sibelius: Sym-
nigs No. 4 and 7—

erglund. Helsinki hilhar-
monic Or. (Digitai—Angel)
326405, Stravinsky: The
Firebird (complete batiet)
—Dchnanyi, Vienna Philhar-
monic (Digital—Lendon)

338244. Stravinsky: Rite

Of spring—Dutoit cord.
Orchestre symphonique de
Montre-al (Digital—London)

318444 Tchaikovsky:
1812 Overture; Serenade
For Stiings—Muti, >hila.
Orch. Digital—Angel)
33646 Tchaikovsky:
Violin Concerto; Serenade
-Pinchas Zukerman; 2ubin
Mebta Israel >hilkarmonic
Oigita—CBS Masterworks)

I29K9. Tchaikovsky
$ mphonY No. 4—Laorin

aazel, Cleveland Qrch.
(CBS Masterworks)

3248%7. Vivaidi: Four
Seasons. Maazel, members
Orch. National de France
Oigital—CBS Masterworks)

323147. Wagner: Orchestral
Music from “The Ring"”—

Sir Georg Soltl, Criccgo
Sym. Digital—London

331942. The Academy—
By Request. N. Marriner
cond. works by Schubert,
Bach, etc (Digital—Angel)
328013. Nancy Allen—
virtuoso harpist in music
by Ravel and Debussy.
With Rampal, Tokyo String
Quartet (Digital—Angel)
328146, Willl Boskovsk
cond. Symphonic Waltzes
by R. Strauss, Ichaikovsky,
Weber etc. (Digital—Angel)
334276. Canadian Brass
& Berlin Phil. Brass—
Brass in Berlin. Bach,
Pachelbel, Gabriell, etc.
(Digital—CBS Masterworks)
337279. Pacido Domingo
—Save Your Nights For
Me. Love Came For Me;
Maria; etc. (CBS)
330159. Bob James—
Rameau. The jazz artist
E)ervorms works by the
rench Baroque composer
onsynthesizers. Superb!
(Digital—CBS Masterworks)
321851. Wynton Marsalis
Plays Trumpet Concertos.
Haydn, Hummel, L. Mozart
Oigital—CBS Masterworks)
329607. Wynton Marsalis—
Purcell, Handel, Torelli, etc.
©igital—CBS Masterworks)
331959-391953. Mormon
Tabernacle Choir—Great
Choruses of Bachand
Handel. (Counts as 2—
CBS Masterworks)
327551. Luciano Pavarotti
—Mamma. Popular italian
songsarranged by Henry
Mancini (Digital—London)
337444, Eugene Ormandy-
In Memoriam. Works by
Sibelius, R. Strauss, Barber,
etc. Digital—Angel)
326397. Sutherland/Horne/
Pavarotti—Live From Lin-
coln Center. A truly grand
program (Digital—London)
320887, Kir Te Kanawa—
Verdi and Puccini Arias.
(Digital—CBS Masterworks)
333N2. Andreas Vollen-
weider—White Winds.
The inventive ho%?s.s?'s
latest (Digital —CBS)
334763. John Williams—
Bach, Handel, Marcello
Concertos arr for guitar
(Digitai—CBS Masterworks)

m $l e Sh‘DD"'Q
and handliing

it you join now and agree to buy 8 more selections
(at reguiar Club prices) in the coming 3 years

[_COLUMBlA CLASSICAL CLUB, Calumbia House, Terre Haute, IN 47811

Please accept my membership application under the
terms outlined In this advertisement. Send me the 1t
classical selections listed here for only $1.00. plus ship-
ping and handling. | agree ta buy eight more selec-
tions (at reguiar Club prices) in the coming three
years—and may cancel membership at any t'me after
doing so.
Send my setections in this type of recording (check one):

I TAPE CASSETTES CJSTEREO REC ORDS
gML

Mrs.

Miss F st
Address Apft.
City.

State p-

Do you have a telephone? (check one) CYes [INo 539/586
Do you have a credit ccrd? (check one) JYes [JNo
This ofter 15 NO! Qva-Habie ) FPO Akeska. 20 Pagrtc

e C Iease
write for detc

t aiternativeoffer

Also send my first selection tor at least a 60% discount
for which | will be biled an adaitional $299. | then need
buy only 7 more (instead of 8)

SEND ME THESE
11 SELECTIONS

' Ciassical

at regular Ciub prices, In the

coming three yaars. —

All applic ations subject to review, Columbia House
reserves the right 1o reject any application.

GYV/ME GYW/MD



TEST REPORTS

tion when recording FM stereo
transmissions. The NAD 6155 is
16%2 inches wide, 10% inches deep,
and 4% inches high. It weighs 12V4
pounds. Price: $348. NAD (USA),
Dept. SR, 675 Canton St., Nor-
wood, MA 02062.

Lab Tests

Our test sample of the NAD 6155
was supplied to us by the manufac-
turer along with the tapes used for
its adjustments: Maxell UDXL 1,
UDXL II, and MX (all in C-90

The Dolby tracking of the
NAD 6155 cassette deckwas
about as good aswe have

ever measured, and the Dolby
HX Pro arcut improved the
O-dB response substantially
above 8,000 Hz.

lengths). We used the same tapes for
our record-playback measurements.
The playback response was meas-
ured with BASF IEC-standard cali-
bration tapes. With the Play Trim
control set to its center position,
response above 8,000 to 10,000 Hz
rolled off appreciably, but with the
control at its maximum, the overall
response was quite flat from 31.5 to
18,000 Hz (the test tape’s limits).

With the recording-level control
at maximum, a 95-millivolt input
signal produced a 0-dB indication.
The playback output (into a stan-
dard load of 10,000 ohms in parallel
with a 1,000-picofarad capacitor)
was 0.51 volt with any of the tape
formulations. A test tape recorded
with 315 Hz at the standard IEC ref-
erence level of 250 nWb/m also
gave a 0-dB reading and an output
of about 0.6 volt. We measured the
record-playback frequency response
of each of the tapes at levels of 0 and
—20 dB, and other measurements
were made to determine the effects
of the bias control and the Play
Trim adjustment.

Since the level indications of the
NAD 6155 are only approximate,
we referred our noise and distortion
measurements to the level of the
actual recording input. The third-
harmonic playback distortion of a

FEATURES

0O Amorphous record/playback
head

O Single d.c. motor tape transport

O l)oﬁ)y B and Dolby C noise
reduction

0O Dolby HX Pro headroom
extension

O Center-detented recording
channel-balance knob concentric
with level control

0O Peak-reading equalized LED
level indicators

O Tape bias/equalization selector
switch for Types 1, 11, and 1V

O Front-panel bias adjustment

O Play Trim control corrects for
azimuth or equalization errors in
tapes made on other machines

O Switchable multiplex filter

0O Three-digit, pushbutton-reset
index counter

NAD 6155
RECORD-PL# YBACK RESPONSES
1

278 T T
0 3B (250 nWh/m}
0 — y — e, _“_-{__. S
s I~ |
) RED=MAXELL UDXL | {TYPE |) | R
g BLUE =MAXELL UDXL Il {T *PE 1) | |
-10 -\
:’é GRAY = MAXELL MX [TYP IV} ik
—15 T X
-20 —g pe—— - — =
) | ~
25 2038 \Y
20 50 100 500 Ik Sk 10k 20k
+5 RED=70 us [TYPE ||
BIUE= 120 us [TYPES Il AND IV)
0 — e EE B
— 5|_SOUD UINES, PLAY TRIM AT MINIMUM; DO TED LINES, PLAY TRIM AT MAXIMUM ~
FREQUENCY IN HERTZ

LABORATORY MEASUREMENTS

Fast-forward time (C-60): 94.5
seconds

Rewind time (C-60): 95.5 seconds

Speed error: —0.25% to —0.5%

Dolby C tracking error: +1 dB, 20
to 16,000 Hz

Wow and flutter: 0.05%
J1S-weighted rms: +0.07%
CCIR-weighted peak

Line input for indicated 0 dB:
95 mV

Line output at indicated 0 dB: 0.5
to 0.6 volt depending on tape

type

Meter indication at IEC-standard
0 dB: 0 dB

0 Tape: Maxell UDXL I (Type I,
ferric)

IEC 0-dB distortion: 0.56%

Meter indication at 3%
third-harmonic distortion: +5
dB (actual level +7 dB)

Signal-to-noise ratios (in decibels):

[ Tape: Maxell UDXL II (Type
11, chrome-equivalent)
IEC 0-dB distortion: 1.25%
Meter indication at 3%
third-harmonic distortion: +3
dB (actual level +4 dB)
Signal-to-noise ratios (in decibels):
Unutd. A-witd. CCIR
NR off 55 58.5 49.7
Dolby B 61.5 67 59.7
Dolby C 65 75 69

[ Tape: Maxell MX (Type 1V,
metal)
IEC 0-dB distortion: 0.9%
Meter indication at 3%
third-harmonic distortion: +5
dB (actual level +5 dB)
Signal-to-noise ratios (in decibels):
Unwtd. A-wtd. CCIR
NR off 54 57.5 48.5
Dolby B 61 65.8 58.2
Dolby C 65.5 74.7 67.8

1,000-Hz signal was measured at an
indicated 0-dB recording level, and
the signal level was increased until
playback distortion reached the ref-
erence level of 3 percent.

Unutd.  A-utd. CCIR
NR off 55 59 49.7
Dolby B 63 68 60
Dolby C 66 76 70
e e g —

We measured the tracking of the
Dolby recording and playback cir-
cuits only for the Dolby C system,
which is more critical in this respect
than Dolby B. The Dolby tracking
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of the NAD 6155 was about as good
as we have ever measured. The
response curves with the Dolby C
system on and off matched each
other within 1 dB from 20 to 16,000
Hz, measured at 10-dB intervals
from —10 to —40 dB. At the 0-dB
level, where virtually all cassette
decks show a high-frequency loss
from tape saturation, the Dolby HX
Pro circuit improved the response
substantially above 8,000 Hz.

The three tape types behaved
much as expected. At —20 dB the

We could not detect any
differencesin A/B
comparisons between some
CD sunth maximum-level
peaks of 0 dB and dubs made
with Dolby C. One could
hardly ask for more!

Maxell UDXL I (ferric) tape had the
flattest response by a slight margin,
and the response curves of the other
tapes sloped down very slightly
above 1,000 Hz. All three tapes held
up well up to 18,000 Hz and
dropped sharply in response be-
tween there and 20,000 Hz.

It is normal for a tape’s response
at the 0-dB level to drop off sharply
at high frequencies because of tape
saturation. Metal tapes are usually
distinctly superior in this respect,
and in the NAD 6155 the Maxell
MX showed negligible differences
between its 0-dB and —20-dB re-
sponse curves. The performance of
the Type I tape, however, was ac-
tually superior to that of the
chrome-equivalent UDXL II (Type
IT), and both tapes had a better 0-dB
output at 10,000 Hz than we have
measured from most tape decks.

Comments

Our test results confirmed that
the NAD 6155 met every one of its
published specifications within nor-
mal measurement tolerances. Al-
though the Play Trim control had to
be set to its limit to obtain the flat-
test response from our IEC-stand-
ard tapes, it seems likely that a very
small azimuth-alignment difference
between the head and the tape was

responsible for the high-frequency
loss we measured initially. In prac-
tice, this is a very common condi-
tion and one that the Play Trim cir-
cuit was designed to correct. The
fact that it did so with impressive
accuracy testifies to the validity of
the concept.

The Play Trim circuit also did a
fine jot of correcting a gently down-
ward-sloping response in one of
our record-playback measurements,
which was apparently caused by a
slight overbiasing. Ideally this cor-
rection should have been done with
the bias control, but the Play Trim
adjustment provides the option of
correcting such a condition after a
tape has been recorded, a significant
advantage considering the awk-
wardness of making record-play-
back measurements on a two-head
recorder.

We made subjective tests of the
NAD 6155’s performance by play-
ing high-quality commercially re-
corded cassettes and by making re-
cordings of FM broadcasts, tuner
interstation hiss, and various CD’s.
The latter two sources enabled us to
compare the original signal to the
recorder’s playback, which is proba-
bly the best way of judging the
sound quality of a tape deck.

Our listening tests confirmed the
high quality of the NAD 6155. The
lessened tape-saturation effects we

ncted in our measurements could
well be a result of the deck’s amor-
phous record/playback head, or the
action of the Dolby HX Pro circuit,
or both. In any case, the practical,
audible benefit is to enable the
recorder to handle high-level tran-
sient peaks without excessive com-
pression.

When we taped interstation FM
hiss (at about —20 dB), the play-
back was indistinguishable from the
orniginal signal. When we dubbed
some CD’s with peaks of O dB (the
maximum for a CD) using Dolby C,
we could not detect any differences
between the CD and the tape play-
back in A/B comparisons. One
could hardly ask for more, especial-
ly from a $348 recorder!

It appears that NAD has once
again managed to offer an unusual
amount of value for a modest price,
in this case by omitting costly logic
circuits and  solenoid-operated
transport functions in favor of eas-
ily operated mechanical controls,
and by providing effective user-
operated adjustments instead of au-
tomatic tape-optimizing systems.
NAD has created a deck that, even
if not quite the equal of a $1,000
recorder, can make tapes that prob-
ably could not be distinguished by
ear from those made on a machine
costing three times as much.

Circle 141 on reader service card
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EST REPORTS

THIEL CS2

SPEAKER SYSTEM

Julan Hirsch, Hirsch-Houck Laboratories

N a decade or so of existence,

Thiel (pronounced real) Audio

Products Company has earned

a reputation for high-quality
loudspeaker systems based on what
is described as a ““Coherent Source”
design. The name refers to the goal
of maintaining time and phase co-
herence between the outputs of the
several drivers in a speaker system
so that the acoustic waveform
reaching a listener’s ears conforms
as closely as possible to the shape of
the electrical waveform at the
speaker terminals. Time and phase
response errors in speakers have re-
ceived considerable attention from
many manufacturers in recent
years, although neither their audi-
bility nor the effectiveness of many
of the proposed solutions have ever

been conclusively demonstrated.

The Thiel CS2 speaker system ex-
emplifies the company’s design phi-
losophy. A columnar three-way sys-
tem, the CS2 has an 8-inch long-
throw polypropylene-cone woofer
that operates in a Butterworth-
tuned vented enclosure and crosses
over to a 4-inch treated-cone mid-
range driver at 800 Hz. The second
crossover, to a l.l-inch soft-dome
tweeter. is at 3,000 Hz. Time coher-
ence cof the drivers’ output 1s
achieved by the backward-sloping
speaker board, which places the ef-
fective sound sources of all the driv-
ers equidistant from a listener
seated at least 7 or 8 feet from the
enclosure.

Phase coherence is achieved by
using first-order (6-dB-per-octave)

crossover slopes. But Thiel’s syn-
thesized first-order crossover is dif-
ferent from many ordinary first-
order electrical crossover networks.
Since Thiel’s aim was to achieve a
true acoustic crossover having the
desired phase and amplitude char-
acteristics, the inherent frequency
and phase response of each driver
had to be considered when design-
ing the network. The electrical re-
sponse of the network combined
with the natural responses of the
drivers produces overall slopes of 6
dB per octave. According to Thiel,
this is the only type of first-order
crossover that provides uniform
amplitude, phase, and power re-
sponse. For the closest possible ap-
proach to ideal characteristics, the
Thiel network uses low-loss poly-
propylene and polystyrene capaci-
tors and air-core inductors.

It is well known that diffraction of
the sound from a speaker driver,
which occurs when there are sharp
boundary discontinuities at the cab-
inet edges or between the driver and
the speaker board when the driver is
not flush-mounted, can smear the
acoustic waveform and introduce
secondary radiated signals that can
alter the sonic image at the listening
position. Diffraction effects are
minimized in the Thiel CS2 by a
unique molded-plastic “board™ that
covers the entire front of the speak-
er board and also serves as a frame
for the black grille cloth. The plastic
board is shaped to provide smooth-
ly flaring transition surfaces around
each driver and rounded edges at
the outer portions of the grille.

The CS2’s woofer is located ap-
proximately at the middle of the
speaker board, with the port below
it. Above it are the closely spaced
midrange and high-frequency driv-
ers, which share a single large, flared
cutout on the grille board.

The overall construction of the
CS2 is exceptionally solid. The cabi-
net’s wood sides are 30 millimeters
(about 1.2 inches) thick and are
laminated with matched veneers.
System specifications include a fre-
quency response of 43 to 20,000 Hz
+ 2 dB, sensitivity of 87 dB sound-
pressure level (SPL) at 1 meter with
a l-watt input, impedance of 6
ohms, and a recommended ampli-
fier power of 40 to 250 watts per
channel.
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The concert continues with the

Imagine the
concert continuing
in your car with

the ultimate
high fidelity

music system.

Imagine a car audio system that could
deliver music as rich and full as the live
concert you just attended. Music that
surrounds you with solid basses,
crystal clear highs and subtle
overtones. A high fidelity audio system
that delivers concert hall realism to
you and all your passengers.

Ford and JBL have taken this music
lover’s dream and turned it into a
reality. They have combined their
efforts and resources to develop a
remarkable high fidelity audio system
exclusively for Lincoln Continental

and you.

JBL, the recognized leader in
professional loudspeaker design, has
been delivering breathtaking sound
in concert halls, theaters and movie
houses for over forty years. In

fact, today, over 70% of the world’s
top recording studios use JBL
loudspeakers.

Ford expertise in electronics and
audio engineering speaks for itself with
over 50 years of audio design. In
addition, Ford maintains one of the
most technically advanced audio




sl

————-
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new Ford JBL Audio System.

The 1986 Lincoln Continental is shown at the Los Angeles Music Center, both equipped with JBL loudspeakers.

development and test facilities in the Rt I e Allin all, an amazing audio system.
world. distortion But it’s stili almost impossible to
Together, they have provided for ® Advanced audio features including imagine how good it really sounds
Lincoln Continental, the Ford JBL tull electronic tuning, Automatic until you hear it for yourself.

audio system which features: Music Search, Dolby® B and DNR®

® 12 speakers strategically located noise reduction systems and

throughout the car that have been automatic tape equalization.

adjusted and equalized to the Dolby is a registered trademark of Dolby Laboratorles

d. : Licensing Corporation
SEETOURIR acoustics. DNR Is aregistered trademark of National

® 140 watts of total system power* Semiconductar Corporation
that has been designed with ® Plus a low frequency control
extremely low distortion for computer for continuous loudness

comfortable listening even at high compensation and reduced
volume for long periods of time. distortion. AUDIO SYSTEMS

CIRCLE NO. 70 ON READER SERVICE CARD
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The cabinet of the Thiel CS2—
normally finished in teak, but with
other finishes available on special
order—is 12Y4 inches wide, 12Va
inches deep at the base, 6 inches
deep at the top, and 39% inches
high. The system weighs 62
pounds.

Thiel recommends placing the
speakers at least 1 foot from a wall
and 3 feet from a corner, with each
speaker supported on three small
metal pins to provide a firm contact
with the floor. Two sets of pins are
supplied with each speaker; one set
has rounded ends for use on hard
floors, the other pointed ends for
use on carpeted floors. Price: $1,350
per pair. Thiel Audio Products Co.,

Dept. SR, 1042 Nandino Blvd,,
Lexington, KY 40511.
Lab Tests

The averaged room response of
the two Thiel CS2 speakers was not-
ably flat over much of the audio
range, varying less than +1.5 dB
from 200 to 12,000 Hz. The com-
bined response of the woofer cone
and port was flat within +2 dB
from 42 to 500 Hz, and splicing the
low-frequency curve to the room
curve gave a composite response of
+ 3 dB from 35 to 20,000 Hz.

The individual room-response
curves from the left and right speak-
ers matched very closely up to
13,000 Hz, where they began to
diverge. This result indicates that
the Thiel tweeter has excellent dis-
persion up to this very high frequen-
cy, in contrast to the many other
speakers whose polar patterns begin
to narrow in the 8,000- to 10,000-
Hz range.

These measurements  agreed
closely with the quasi-anechoic re-
sponse curves made with our IQS
FFT analyzer, which confirmed that
the high-frequency directivity of the
CS2 became significant only at fre-
quencies well above 10,000 Hz and
that its axial response varied only
+2.5 dB from 200 to 17,000 Hz.
The response of the midrange driv-
er, measured with close microphone
spacing, was an impressive =1 dB
from 1,000 to 4,000 Hz. In view of
the system’s outstanding overall
smoothness, it was not too surpris-
ing to find that its group delay (a
measure of phase-shift uniformity)
varied less than 0.2 millisecond

overall from 1,000 t