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The Teac PD-300
Compact Disc Player
won't add anything

to your music.

No hiss. No pops.

No wow. No flutter.
Which means nothing
comes through but the
music, pure and clear.
Random memory
pvogrémming lets you
choose the selections
you want to hear in the
order you want to hear
them. You can repeat,
edit, search, and seek
with the touch of a
finger.

When music is your
passion, listen to Teac—
made purely for music.

-y Pt e ——— — o

i K
Hiki inthe extere

TEAC
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ULLETIN

by Christie Barter and Gordon Sell

Disney is cutting its price on
Fujitsu Ten and Toyota have twenty-one feature films,
cooperated to develop an | normally priced as high as

acoustically integrated sound $79.95, to $29.85. MGM/UA is
system that will be built into | matching Disney’s price cut on

’ TECH NOTES

COMPACT DISC CHANGER
Pioneer is introducing an
“affordable” Compact Disc player

with a magazine that can hold six
CD’s. Up to thirty-two tracks from
the six discs can be programmed
for play in any order. The unit
will have several repeat-play
options and a full-function remote
control. The inexpensive
magazines are designed to double
as CD storage boxes.

NEW CD CONCEPT FROM DELOS
| In an effort to give
Compact Disc buyers
CD their money’s worth,
Delos Records is
about to launch a
/| new “Concert
DELOS Length” series of
CD's offering the
maximum playing time of
seventy-plus minutes. One of the
first releases will feature the
London Symphony under Gerard
Schwarz in an all-Beethoven
program consisting of one of the
overtures, the Piano Concerto No.
4 with Carol Rosenberger as
soloist, and the Symphony No.
5....Delos has also announced
that it is abandoning the LP as a
formayt for classical music. All
new classical titles will be
released on Compact Discs only.

TOPS IN POP

The publishers of Billboard, the
record-industry trade weekly,
have just come up with The Bill-
board Book of Number One Hits,
compiled by rock journalist Fred
Bronson. It begins with (We're
Gonna) Rock Around the Clock by
Bill Haley and the Comets, which
| went to No. 1 on Billboard’s sin-
gles chart on July 9, 1955—a date
(and an event) many fans see as
the beginning of the rock era.

Since then there have been over
six hundred No. 1 chart singles,
and this new history of hits gives
a complete account of them all up
to the 605th, USA for Africa’'s We
Are the World, which went to the
top of the Hot 100 in April. Phone
orders for the book can be placed
by calling the publisher, Watson-
Guptill, at 1-201-363-5679. The
price is $14.95.

1986 Toyota Celicas. . ..
Connecticut is considering a law
that will require AM stereo
receiver manufacturers to identify
clearly which AM stereo system
their units are designed for. This
is to help the consumer realize
that there are different,
incompatible AM stereo systems
and that the radio he buys may
not deliver stereo from a local AM
stereo broadcaster....In an effort
to boost, the 8mm video-tape
format, Sony has announced lines
of prerecorded music videos and
children’s programming. Kodak is
planning similar moves, but the
8mm format has gotten a vary
cold reception from video rental
and retail dealers who say they
already have too many inventory
problems. ..Matsushita's
Franklin Fark, Illinois, plant will
begin manufacturing car stereo
units next spring. ... Sharp
Electronics is planning to enter
the U.S. car stereo market with a
line of remotely controlled units
designed to be theft resistarnt.

... After many years of
discussions about High Definition
TV (HDTV) systems that would
make current types obsolete,
several Japanese and American
TV makers are turning to what is
being called enhanced definition
(sometimes EDTV) NTSC systems,
which offer greatly improved
vertical and horizontal resolution
while retaining compatibility
with the hundreds of millions of
TV sets now in use. Experts see
little need for HDTV for 27-inch
and smaller TV sets, but EDTV
can make dramatic improvements
in pictures this size.

MUSIC VIDEO PRICE CUTS
During the upcoming holiday
season at least three home video

companies are dropping their
suggested list prices on selected
titles. Vestron is reducing the
price on a number of its
bestsellers to $24.95, including
music videcs by Michael Jackson,
the Rolling Stones, Linda
Ronstadt, and Neil Diamond.

several videos, including the
original Wizard of Oz soundtrack,
with a gpecially “enhanced” audio
track, as well as music videos by
the Everly Brothers and Pink
Floyd MCA Home Video has
reduced the suggested retail price
on all of its music videos to
$29.95, including titles, like Jesus
Christ Superstar and The Pirates
of Penzance, previously priced at
$59.95 and more.

LATIN CD’S FROM RCA

RCA Records has begun to issue
some of its extensive Latin
catalog on Compact Discs. Popular
album titles like “Reflexiones” by
José José and “Como ta quieres”
by José Feliciano are included
among the first releases along
with an all-star sampler featuring
hits by Juan Gabriel, Lucia
Meéndez, Rocio Durcal, and Miguel

| Gallardo.

ELECTRONIC EAR PROTECTOR
Listening to headphones at high
continuous volume levels can
cause hearing loss. The Ameritec
Earsaver will shut off the sound
when the volume exceeds 85 dB
sound-pressure level. Normal play
will resume when the volume
drops down to an acceptable level.
The company claims the detection
level is accurate within +2 dB for
phones of various impedances.
The device is particularly
recommended to joggers and
cyclists who listen to music with
headpl.ones but still need to be
able to hear traffic. U.S. Patent No.
4,538,296 was granted to the
inventors of the Earsaver.

ERRY ALLEN



FEEL THE BASS

With Radio Shack’s Digital-Ready Mach Two.’

Our finest speaker system towers above the competiticn. Its massive 15”
woofer delivers a dramatic sonic impact that smaller speakers can’t match.
Whether you're listening to heavy metal or watching Discovery thunder off the
pad, you can actually feel the bass! ideal for digital audio, the Mach Two handles
160 watts of power, and liquid cooling protects the midrange and tweeter voice
coils. And for great looks, the 28" high enclosure has a real walnut finish. Only
219.95 each including 5-year limited warranty. Come in and hear what you’ve
been missing. As little as $21 monthly on Radio Shack/CitiLine credit buys a pair.

The Technology Store

A DIVISION OF TANDY CORPORATION

Prices apply at participating Radie Shack stores and dealers. CitiLine is an open-ended
credit plan from Citibank. Actual Fayment may vary depending on balance. Mach Two
shown with grilte removed.
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Proton D540 Integrated Amplifier
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Canon VR-40A VHS Hi-Fi Video Cassette Recorder

THE NEW $300 CD PLAYERS
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| How to tape your time-worn treasures by Ian G. Masters
I
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A prize-winning reader’s installation shows that the
audio dollar is inflation-proof by William Livingstone

l POLK’S SDA-SRS SPEAKER: A SPECIAL TEST REPORT
i The Polk flagship system offers new refinements on the
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MUSIC i

71

81
84

86

f

KATRINA AND THE WAVES
Hands across the sea—another triumph of
| British-American cultural relations by Ann Ferrar

| BEST RECORDINGS OF THE MONTH
| Bach’s Magnificat, Style Council, Bartok’s The Miraculous
| Mandarin, the Weather Girls
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| The latest from Willie Nelson and Ray Charles, André

78
93
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1 Previn, David Bowie and Mick Jagger, Julian Lennon, and more

The Polk SL:A-SRS speaker on cur
cover is tested in this issue, page 86.
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PEAKING MY PIECE

by William Livingstone

TR e s

i

Mad About Ads

OST of the mail an editor
gets is composed of
complaints from readers
who disagree with some-
thing they’ve read in the magazine
and are angry about it. These days a
number of readers are making
heated complaints about ads.

Readers of general magazines ac-
cept the fact that Time or Newsweek
may include many ads for products
they have no use for. But readers of
magazines about boating, photogra-
phy, or hi-fi want them not just for
their editorial content, but also for
the advertisements for products re-
lated to their subject matter. If such
a magazine contains many ads for
cars, cigarettes, or liquor, some
readers become sufficiently an-
noyed to take pen, typewriter, or
word processor in hand and fire off
a letter to the hapless editor.

At the old Collier’s magazine
whenever anyone protested against
liquor advertisements on religious
grounds, the publisher responded
with a sheet of Biblical quotations
about Jesus drinking wine, serving
wine to his disciples, or turning
water into wine.

The most abusive letters I get are
the ones from readers who think it
is immoral for STEREO REVIEW to
accept ads for cigarettes. I can’t, of
course, claim that Jesus or anybody
else in Biblical times smoked, and |
don’t think the people who are an-
gry about cigarette ads in our pages

would be impressed that when I
smoked I used to put away between
three and four packs a day at dead-
line time.

I have gotten a few rather huffy
letters from readers who were an-
noyed that our classified ads in-
cluded a “Personals” section with
such entries as “Asian women want
you for friendship and marriage”
and “Oriental beauties love men
and music.” The former owners of
the magazine were deaf to my objec-
tions to ads of this kind, but our
present owners, CBS Magazines, de-
creed that the contracts with the
purveyers of Oriental beauties not
be renewed.

The last of those ads appeared in
our September issue. I didn’t even
have to appeal to President Reagan
to protect the interests of American
beauties who love men and music
and might want our readers for
friendship and marriage.

Even huffier than the complaints
about the personals have been the
objections to the DAK advertising
supplement in our September 1ssue.
There weren’t many of them, but
they were intense. A couple of print-
able ones are included in this
month’s letters column.

What those who complain about
ads seem not to realize is that the
number of editorial pages depends
on the number of ads. What a sub-
scriber or newsstand buyer pays for
a magazine often covers little more
than the cost of its distribution, and
revenue from ads is required for the
production and printing costs. The
more ads, the more editorial pages.
It’s as simple as that.

The reason advertisers want to
bring their message to readers of
this magazine is that you are pre-
dominantly young, affluent people
with a proven track record for buy-
ing products advertised in STEREO
REVIEW. DAK has been advertising
here for several years, and it was on
the basis of your response that the
company decided to place the spe-
cial supplement in this magazine.
You are known to be big spenders.

Small wonder the Oriental beau-
ties want you. Now that they are
denied access to these pages, I feel a
little guilty for having protested that
they lowered the tone of the book.
Jesus would probably have been
more tolerant. O
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NO OTHER
HIGH-BIAS CASSETTE
CAN MATCH THESE NUMBERS.

& TDK.

HXS

METAL PARTICLE FORMUUTION S8

FOR MIGH BIAS RECORDING

Other Type Il (high-bias) cassettes are a lcng
way from home wher: it comes to reproducing
the pure, dynamic sounds of digitally enccded
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 |l (high-bias) switch.

saturation, while deliver ng unsurpassed
sersitvity throughout the audic spectrum.

Adcitionally, 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 specia ly engineered, trouble-
free Laboratory Standard mechanism. It’s your
assurance of unerring reliability and durability,
backed by a Lifetime Warranty.

For optimum results with Type Il (high-bias)

and digitally-sourced record-
ings, gat TDK HX-S. You'll feel

With four times the magnetic o]
storage ability of other high- @ I DK ings, ge S. You'
bias cassettes, HX-S virtually ® more at home with it, wherever

eliminates high frequency

2 1985 TDK Electronics Corp.

THE MACHINE FOR YOUR MACHINE.

you go.
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ETTERS

Buying Separates

I was quite pleased with Thomas R.
Gillett’s “The Case for Separate Com-
ponents™ in August. The *‘rack system”
has defeated many first-time buyers, in-
cluding me. After investing in one of
these, I found the speakers 1o be quite
inadequate. My only recourse was to
upgrade the system. With the addition
of a JVC seven-band equalizer and a
pair of Bose 301 speakers, my system

became the envy of my friends.
THOMAS L. CHVILICEK
Bozeman, MT

I enjoyed “The Case for Separate
Components” very much. I was about
to make the same mistake (buying an
all-in-one system) myself. I'm trying to
build a good stereo system for about
$1,000 and find it very difficult because
of the range of products. I'd appreciate
it very much if you would refer me to
any source of information that will help
me to make the best choice.

RUBEN SHIZINIAN
Brooklyn, NY

STEREO REVIEW frequently runs articles
offering buying advice in different areas.

In addition, the new, 1986 edition of our
Stereo Buyers’ Guide includes a feature
on “How to Buy a Basic Hi-Fi System”
and detailed information on thousands
of current components. So just keep
reading!

Ina Bmnd

Since you started binding STEREO RE-
VIEW with staples, you have reduced the
elegant appearance of this prestigious
magazine to the status of lesser publica-
tions. I used to proudly display each
issue next to my stereo system. Now it
looks as though I have started collecting
another magazine.

JOHN LIN
Daly City, CA

Among the ‘lesser publications” that
use the same saddle-stitch method of
binding are Artforum, The Atlantic
Business Week, Forbes, Harper’s, The
New Yorker, Newsweek, Scientific
American, Time, and others.

DAK Backlash

I am writing to tell you what a let-
down the September issue is from your

usual editorial standard. Though many

people may not write, I'm sure they will

be equally offended by your becoming a

mail-order outlet for DAK. Your read-
ers are not interested in such junk.

PETER H. WILLIAMS

Cincinnati, OH

Preliminary reports on response to the
DAK supplement suggest that vast num-
bers of our readers disagree with Mr.
Williams. Ed.

Thanks for making the DAK Indus-
tries ““section” in September so easy to
remove! I don’t expect to find such
advertising in my favorite magazine.
I'm all for the free-enterprise system,
but profit can’t be all that important.

H. A. LEONARD
Tuscaloosa, AL

Wrong. For more on this subject, see
“Speaking My Piece.” page 4.

Taste Expansion
In response to Editor William Living-

stone’s September column, I’'m glad to

hear that STEREO REVIEW’s musical
mission is “to help readers expand their

CALL OUR TOLL
FREE NUMBER

800-

TO FIND OUT WHERE
TO SEE AND HEAR

633-

PRODUCTS ADVERTISED
IN STEREO REVIEW.

in action.

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

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

interest you:

AAL (American
Acoustics)

Audio Technica
Bang & Olufsen
Beyer Dynamic Inc.
Carver Corporation
Denon America
Discwasher
Hitachi

Jensen Car Audio

NAD (USA)
x825 Ortofon
x826 Polk Audio
x827 Proton
x828 Pyle Industries
x829 Sennheiser
x830 Studer Revox
x831 Tandberg of America
x832 Yamaha
x833

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

x834
x835
x836
x837
x838
x839
x840
x841
x842
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Music is a demanding master Nowhere

does it ask more of amplifiers than in the
reproduction of musical peaks. It's in this
area of dynamic range that conventional

amplifiers fail. They simply run out of
P R 0 TON energy before the sound does. Now, with
I NTR 0 D UC ES tﬁe /'ncrease"d .dy.nam/'cs of digital audio
discs and hi-fi video sound, there’s more
DYN AMIC than ever to hear..or m/ss. .
DPD lets you hear it all. Dynamic Power
P OWER on Demand' Is a radical new qes[gn that
uses two different types of circuits to sup- ;
0 N DEM A ND p{y power The ﬁ(st s ideal for most of the §
- signals that music produces. The second 2
circuit stores power and au- S
tomatically takes over when the %
T compeive e loudest musical passages require %
5 fiyis: iz eql the big reserves, and, it provides :
% ety bt socundt power as long as the musical
g — 4 peak lasts. That's what only DPD

can do — deliver its reserve
capacity up to 20 times longer
than other amps!

| . The result is performance
ri Power that's fanatically faithful to your
; favorite Benatar or Beethoven.

With more realism and dynamics

than you've ever heard before But even

BE CA USE DPD is just the beginning of our remarkable

D540 integrated amp. Add to that a unique
M USIC dual action volume control, phono circuitry

for either moving magnet or moving coil

DEMAN DS I 7: cartridges, complete record-playback flexi-
bility, and the ability to bridge to mono. This
Is the Proton D540 with DPD.

The demands of music have never been
better fulfilled.

Proton Corporation « 737 \West Artesia
Blvd. « Compton, CA 90220 + (213) 638-5151

CIRCLE NO. 17 ON READER SERVICE CARD

Competitive “High Current” Amplifier

Patent Pending
For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 837

- ] | - e al

> | O NI
Inside California 800-428-1006 Outside California 800-772-0172




ETTERS

tastes by encouraging them to listen to
the best available recordings of a wide
variety of music.”” Unfortunately, 1
know of few other dedicated music lov-
ers besides myself who actually do listen
to “a wide variety of music.” Not even
your editor does. A classical-music lov-
er “opening his ears’ to Bach’s Passions
and Mass in B Minor is not an example
of expanding one’s musical tastes.

I implore Mr. Livingstone, as well as
other music lovers, to become radical in
their musical expansion. Do as 1 do,
and listen to the best of hard rock, jazz,
big bands, synth-pop, classical, and, yes,
even punk, to name just a few genres.

EDWARD P. GOETTL
Inver Grove Heights, MN

I generally listen only to classical mu-
sic, but I have nothing against jazz,
rock, country, or any other form of
music. Nor do I have any objections to
transcriptions of classical works for dif-
ferent musical instruments.

In short, I'm neither a snob nor a
purist when it comes to music. Howev-
er, one has to draw the line at synthe-
sized classical music. I can imagine
nothing more antithetical to the spirit of
the music of Bach and Handel than the

When she came by to pick up the rest of
her stuff | was waiting. 1 knew I shouldn't

reproduction of that music by a soulless
machine. The music was written to be
performed by human beings, not com-
puters, and one simply cannot analogize
transcribing a lute concerto for guitar to
transcribing it for synthesizer.

As for Editor William Livingstone’s
statement that synthesized classics such
as Graziano Mandozzi’s “Bach/Handel
300 could be “a wonderful first step
toward the serious stuff for a lot of
people”—well, that was also said about
the execrable ““Hooked on Classics” al-
bum several years ago, and I am un-
aware of any greatly increased interest
in classical music because of that re-
cording.

I think STEREO REVIEW should have
declined Deutsche Grammophon’s of-
fer of 2,000 copies of ‘“‘Bach/Handel
300” and, if DG was determined to be
generous, asked for some real Bach and
Handel music instead.

DAVID WARD
Lubbock, TX

The synthesizer requires participation
by human beings when it plays music
just as a harpsichord or piano does. The
response to the offer of “'Bach/Handel
300" made in our September issue ex-

be there, but I had to give it one last chance.

She saw me sitting there when she came
in, but didni say a word—just brushed by
me leaving a hint of perfume in the air.

My favorite.

So [ put the song on the Kenwood.

Our favorite.

It filled up the house and it sounded
great, redlly great. And she came into the room
and put her arms around me and smiled a
little smile and said, YThankyau for that.”

And then she was gonk.

ceeded our expectations by thousands.
We regret that many readers were disap-
pointed when our limited supply of the
records ran out.

Antiskating

I must take issue with the method of
setting a tone arm’s antiskating com-
pensation recommended in August’s
“Troubleshooting” article by Ian G.
Masters. The method Mr. Masters de-
scribes will result in the correct anti-
skating setting for an extremely low
tracking force, but when the proper
tracking force is set the antiskating force
will be too low.

A better approximation of the correct
antiskating setting (assuming reason-
ably good tone-arm bearings) can be
found by playing a blank disc, or the
run-out area of a short-sided LP, and
adjusting the antiskating so that the
tone arm just begins to move toward
the outside of the record. More accurate
adjustments can, of course, be made
using test records, though I believe a
certain amount of interpretive experi-
ence is required.

STEVE GRAHAM
Ann Arbor, Ml
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CD’s, Cassettes, LP’s

In July’s *“The Compact Disc Is Here
to Stay,” Marc Finer of Sony is quoted
as predicting that CD’s “will largely d:s-
place cassettes because there’s no longer
any need to dub music off of records.”
Mr. Finer seems to have overlooked the
need for dubbing music off of CD’s. The
cassette will remain the most econom-
ical medium for those “personal” re-
cordings no music store can provide.
While most LP’s and turntables are no
match for CD’s, some manafacturers
now offer dbx noise-reduction systems
on their cassette decks. Such decks will
prove to be close contenders with the
CD players. Unless a recordable CD
player is marketed, I say that cassette
decks are “here to stay.”

LAWRENCE R. CHRISMAN
FPO New York, NY

In regard to the current battle be-
tween partisans of Compact Discs and
of high-end turntables, let’s take a peek
at it from a physics point of view. An
analog record is at best capable of a
dynamic range of 45 dB, while a CD is
capable of more than 96 dB! It is not
unusual to hear a 100-dB dynamic

range when you attend a concert, and
that 50-dB superiority of the CD me-
dium makes a big difference.

Also, when a stylus is passing over a
vinyl record, pressures can exceed
100,000 pounds per square inch, and
temperatures generated by friction can
exceed 2,000° F at the stylus tip. Natu-
rally, every time you play a record, a Int-
tle of the sound is lost. A CD, in con-
trast, uses light; there is no friction and
no wear, and it will sound exactly the
same after thousands of playings.
Whether a turntable costs $300 or
$10,000, the physics behind it is the
same.

Finally, some have labeled the sound
of CD’s “antiseptic.” Well, cleanliness
is next to godliness.

DAvVID R. DICKSON
Salt Lake City, UT

Opera Today

I would like to commend Contribut-
ing Editor Robert Ackart for the excel-
lent job he has been doing as a reviewer
of opera recordings for STEREO REVIEW.,
In this age of sour, biased, carping, and
captious music criticism, it is refreshing
indeed to find a reviewer who can

appreciate the opera singers and con-
ductors of cur time instead of constant-
ly telling us how vastly superior past
recordings and live performances were.
As far as I am concerned, the common-
ly held notion that standards in singing
or musical performance in general have
declined appallingly 1s a canard. I am
sick and tired of critics who automati-
cally praise any recording of past gener-
ations, even mediocre ones, and who
grossly exaggerate the technical flaws of
modern singers, ignoring or downplay-
ing their virtues.
Robert Ackart is a credit to your mag-
azine. May he keep up the good work.
ROBERT BERGER
Levittown, NY

Buying Wisely

This past year I decided that it was
time to purchase a CD player. I felt that
it was wise to wait for a few “genera-
tions” of players to appear, having
made the mistake of purchasing an ear-
ly Pioneer video-disc player when there
were still some technological bugs in the
system (later models are vastly su-
periar).

In the past when I have been con-

The wonder of a gréat stereo systemis its ability to take
music and make it almost tangible. In the rarified mements of life,
this ability can be especially powerful. Even ironic

The Kenwood Spectrum CD84B is for all moments. Its
exciting componentry is highlighted by an Dptimum Servo Centrol
compact disc player. In adcition toa completely dedicated 125W*
per channel integrated amplifier, the CD846 also features a quartz
synthesized AM/FM stereo tuner. A double auto-reverse full logic
cassette deck with high speed dubbing. A linear tracking, fully
automatic diract drive turntable. A 7-band sterec graphic equalizer
with reverb. And a pair of 150W 4-way tower speakers.

The Spectrum CD&4B. One of many Home Entertainment
Systems designed for people who want a little more out of life.

For the Kenwood dealer nearest you, call 1-800-4-KENWOOD.

“Nin RMS 8 ohms 20Mz to 20kHz with no Tore than 0.05 THO.

KENWOOD
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fronted with a dilemma in a major, big-
bucks audio purchase, I have always
turned to STEREO REVIEW to help me
make my decision. I finally decided on
the CD player I wanted, and it was
Julian Hirsch’s wonderfully detailed
and straightforward review of the Sony
CDP-520ES (July) that did it for me.
Thanks once again for helping me
plow through a vast web of audio “in-
sanity.” | have been absolutely de-
lighted with my purchase.
GABRIEL DEMOURA, JR.
North Providence, RI

Doyle Lawson & Quicksilver

I would like to thank Alanna Nash for
her fine review in September of the
latest and last album by Doyle Lawson
& Quicksilver, “Once and for Always.”
Shortly after its release, Doyle left the
group, but his spot has been more than
adequately filled by Alan Bibey, a fine
young mandolin picker and vocalist
from Walnut Cove, North Carolina.
The general consensus among festival
promoters, club owners, and fans is that
Quicksilver has lost none of its instru-
mental drive or vocal purity with the
personnel change, and the group is still

considered one of the top three bands in
the business.

There is some question in my mind,
though, about Ms. Nash’s saying that
the band is lacking in “immediacy.” 'm
not sure I understand her use of the
word. Is she saying that the band lacks
presence or impact? If so, I suggest she
make it a point to see the group live so
she can see, as well as hear, the enthu-
siastic crowd response to their music.
Quicksilver blows crowds away.

As for her comment on Terry Bau-
com’s bass singing—he doesn’t need to
learn anything. If Terry doesn’t “nail”
the bass notes, they don’t get nailed—
by anyone. Terry is simply the best.

MILO CANE
Easley, SC

Reconstructing Speakers

I recently purchased a used pair of
speakers at a bargain price. When buy-
ing the spcakers my primary interest
was in the walnut cabinets. Now that
I’ve had them for a week or so I'm pret-
ty dissatisfied with their sound and
wish to ‘‘reconstruct” them with im-
proved woofers, tweeters, and possibly
a new crossover network.

Can you direct me 10 a source where |
can buy quality individual *“compo-
nents” for speakers?

RODNEY L. CLARK
Wheelersburg, OH

Next time you should use your ears to
choose speakers. As for changing the
parts, that would be a case of out of the
frying pan and into the fire. A good loud-
speaker is an integrated design that
takes account of the interactions of all
the components with each other and
with the enclosure, not just a collection
of good parts in a handsome box.

Carts and Horses

For some time now I have meant to
let you know of my dissatisfaction with
STEREO REVIEW after its change of
format. You are putting the cart before
the horse. It seems that I read all about
what equipment there is to buy, but no
longer about what to play on it. Is this
audiophilia as a **high end” in itself?

PETER H. HOMANN
Tallahassee, FL

As a long-time reader of STEREO RE-
VIEW, | have found that your record-




review section is the most complete and
informative among magazines of the
same kind. But I find one of your sym-
bols confusing, the @ that stands for
*digital-master analog LP.” Many old
analog classical recordings have been
digitally re-mastered; these are not
equivalent to the modern digitally re-
corded releases. Please make a clear dis-
tinction between the two types of re-
cordings. Also, I rarely see the digital-
master symbol at all in the pop section
though many of the pop records you
review were digitally recorded.
JASON LIN
Santa Monica, CA

We do not ordinarily review reissues
(and when we do we identify them as
such), so you can assume that the ®
symbol indicates a digital recording in
LP format. We try to obtain this infor-
mation whenever possible, but pop rec-
ords are often not clearly labeled.

Progress

Like others, I have taken the appro-
priate amount of time to *“normalize”
and *equalize” my home component

adjusted the weight, trimmed the anten-
na, tinned the leads, dampened the
turntable, clipped the speakers, bi-lev-
eled the amps, leveled the walls, and
alienated my friends. My LP’s, open
reels, and cassettes go round and round.
I’ve been Dolby C’d and dbx’d, and the
only hiss left is from my cat. Until an
alternative is found to replace sound via
rotation, I'm hanging on to all my
*dated” components. They have be-
come trusted old friends. And besides,
what am [ going to do with my bulk
erasers, head cleaners, stylus cleaners,
record cleaners, demagnetizers, splicing
equipment, sextant and compass, and
ball and chain?
BRUCE M. HANGS
Littleton, MA

Onward,

Thank you for Alanna Nash’s July
review of Amy Grant's “‘Straight
Ahead.” As a Christian, I appreciate
any recognition given to a Christian art-
ist. Ms. Nash hit the mark when she
said that “you don’t have to be a Jesus
freak to get into . . .” Christian music.
There are so many facets to contempo-
rary Christian music that one does not

have to give up good music if one is a
committed Christian.

KAREN J. ROozGa

Milwaukee, WI

Cassette Notes

Some prerecorded-tape labels are still
not including notes or lyric sheets with
their cassettes. Now that cassettes are
the major category of sales in recorded
music, there is no reason to treat cas-
sette buyers as second-class citizens, If
Deutsche Grammophon can include a
twelve-page booklet with a cassette of
Strauss’s 4lpire Symphony, there’s no
excuse for Columbia not even to give a
list of back-up performers with its cas-
sette of Dylan’s **Empire Burlesque.”

Anyway, keep up the good work at
STERED REVIEW. You still serve both
the classical and popular tastes better
than anyone else.

DAN J. MOLONEY
Marion, OH

Correction

The photo of Sting on page 154 of the
September issue was miscredited. The
photographer was Gilles Larrain.

hi-fi system. I've adjusted the skate,
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EW PRODUCTS

Panasonic

The Panasonic PV-1442 video-cas-
sette recorder features VHS Hi-Fi audio
for lowered distortion, less wow-and-
flutter, and a greatly extended frequen-
cy response compared with convention-
al soundtracks. Audio signal levels can
be monitored for each channel with
dual meters. A special video head pro-
vides video effects such as freeze frame
and slow motion free from interference
or noise bars. The deck can be pro-
grammed to record four programs over
a two-week period. An infrared remote
unit controls nineteen functions. Price:
$750. Panasonic, Dept. SR, One Pana-
sonic Way, Secaucus, NJ 07094.

Circle 120 on reader service card

JBL

The new L series of speakers from
JBL is led by the L100T (shown), a
floor-standing three-way system with a
12-inch woofer, made of laminated
Aquaplas for improved damping, and a
4-inch laminated-polymer cone mid-
range. Like the rest of the L series
speakers, the L100T also uses a titani-
um dome tweeter molded by swirling
nitrogen at high pressure against a film
of the metal. The mold includes a com-
plex pattern of ribs to give the dome
additional strength. The tweeter’s fre-
quency response is said to be smooth
and neutral from 3,000 to 20,000 Hz
and flat out to 27,000 Hz. Like the

midrange driver, it has a cast and
machined frame.

The wood-veneer speaker cabinet is
lock-mitered. internal connections use
hard-wired, heavy-gauge cable for im-
proved current transfer. The binding
posts for external connections accept
banana plugs, pins, or large-gauge wire.
Price: $990 per pair. The other speakers
in the line are the L80T, a three-way
with a 10-inch woofer priced at $750 per
pair; the L60T, a two-way with an 8-
inch woofer for $550 per pair; and the
L20T, a two-way with a 6%2-inch woofer
for $390 per pair. JBL, Dept. SR, 8500
Balboa Blvd., Northridge, CA 91329.
Circle 121 on reader service card

KW Designs

Storage racks for Compact Discs from
KW Designs are made of solid hard-
woods (walnut or maple) with all-dove-
tail joinery and finished in hand-rubbed
oil. The racks can be positioned so that
the discs are held horizontally or verti-
cally. Four cork feet, provided separate-

ly, can be applied to whichever side is
on the bottom. Two sizes are available:
the CD10, which holds ten discs, $30;
and the CD20, which holds twenty, $50.
KW Designs, Dept. SR, P.O. Box 5245,
Madison, WI 53705.

Circle 122 on reader service card

Koss

Headphones in the Home Pro Plus
line from Koss use Pneumalite ear
cushions to improve frequency re-
sponse and decrease external noise. The
top-of-the-line Pro 4X Plus (shown)
combines a rare-earth-magnet dynamic
low-frequency element with a piezoelec-
tric tweeter. Frequency response is
rated as 10 to 40,000 Hz. Price: $100.
The Pro 4AAA Plus has extra-large
voice coils and oversized diaphragms.
The headband is padded with vinyl,
and the earcups pivot for increased
comfort. Price: $85. The K/40LC Plus,
weighing less than 7 ounces, has con-
trols to adjust the volume levels of each
side independently. Price: $44.95. The
K-6X Plus, also a lightweight model,
has an improved high-energy element.
Price: $34.95. Koss Corporation, Dept.
SR, 4129 North Port Washington Ave,,
Milwaukee, WI 53212.

Circle 123 on reader service card
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EW PRODUCTS

Revolver

The Revolver is a two-speed belt-
drive turntable with the tone arm
mounted on one platform and all other
components on a lower platform. The
two platforms are connected to control
extraneous movement. The synchro-
nous a.c. motor drives the platter via a
stepped pulley. The base sits on three
rubber feet. Each Revolver turntable is
supplied with the company’s Precision
Instant Grip (PIG) record clamp, Star-
mat record mat, and lubrication oil.
Price with Linn LVX tone arm and
Basik cartridge: $450 in gray or red,
$495 in black-ash veneer. Price without
tone arm, predrilled for Linn arm: $255
in gray or red, $296 in black-ash veneer.
Music Hall, Dept. SR, 108 Station Rd.,
Great Neck, NY 11023.

Circle 124 on reader service card

Carver

The Carver Car Amplifier, rated at
120 watts per channel into 4 ohms, uses
proprietary Magnetic Field Amplifier
technology. A built-in crossover net-
work at 115 Hz can be switched in for
biamping. Pressing a button on the
Carver amp bridges it for use as a 240-
watt mono amp. Automatic-reset Cir-
cuit protection prevents damage and
eliminates the need to replace fuses. An
infrasonic filter eliminates inaudible

low frequencies that would otherwise
drain electrical power.

Input sensitivity is variable from 250
mV to 3 V. Distortion at rated power is
said to be no more than 0.05 percent.
The amp is 10% inches wide, 6 inches
high, and 2 inches deep, and it weighs
approximately 5 pounds. Price: $350.
Carver Corp., Dept. SR, 19210 33rd
Ave. W, Lynnwood, WA 98046.
Circle 125 on reader service card

Marantz

Two new Compact Disc players from
Marantz include random-access pro-
gramming for playback of selected
tracks in any order. Specifications for
both players include a frequency re-
sponse of 5 to 20,000 Hz (no tolerance
stated), dynamic range of 96 dB, and
wow-and-flutter below measurable lim-
its. The CD-74 (shown) can be pro-
grammed to play up to twenty-four
tracks. Unwanted tracks can be can-
celed from the program. When used
with compatible Marantz components,
the player can be operated by remote
control. Price: $599.95.

The CD-150 can be programmed to
play up to sixteen tracks in any order.
The program material remains audible
in the forward and backward search
modes. Repeat functions are the same
as on the CD-74. Price: $399.95. Ma-
rantz, Dept. SR, 20525 Nordhoff St.,
Chatsworth, CA 93111.

Circle 126 on reader service card

John Bowers Ltd.

The John Bowers Active I is a biam-
plified loudspeaker system with an op-
tional outboard control unit. Each Ac-
tive I speaker includes three drivers:
150-mm woofer and bass/midrange
cones and a 26-mm tweeter. One built-
in amplifier module delivers 200 watts
rms into 4 ohms for the bass and bass/
midrange drivers; the other delivers 100
watts into 8 ohms to the tweeter. The
low-frequency drivers are said to use an
advanced motor system for improved
transients and higher power-handling
capabilities. There is a six-position fre-
quency-response adjustment switch for
the woofer and a three-position switch
for the tweeter.

Although the Active | speakers can be
driven by any line-level signal, the com-
panion Active Control Unit was devel-
oped to handle the increased dynamic
range of Compact Discs and other
sources. Its frequency response is given
as 45 to 18,000 Hz + 2 dB. The speakers
are finished in black-ash, natural-oak

o

or walnut veneers, and they measure
24% inches high (with the supplied
stands), 10 inches wide, and 14 inches
deep. The control unit’s dimensions are
11Va inches wide, 2V4 inches high, and
7¥2 inches deep. Prices: Active I speak-
ers, approximately $2,900 per pair; Ac-
tive Control Unit, approximately $700.
Distributed by Anglo American Audio,
Dept. SR, P.O. Box 653, Buffalo, NY
14240.

Circle 127 on reader service card

More New Products on page 148



VALUE

Introducing Karat — a
new generation of bookshelf
speakers from Canton.

With Karat, Canton leads
the way into the digital era
of sound reproduction. The

result is sound so natural and
free of coloration you must
hear them to appreciate the
acoustic achievement this
series represents.

Like the entire Canton product
line, from our mini-speakers tc
our floor-standing speakers, the
Karat bookshelt series offers
value. Value in sound repro-
duction is first and foremost:
that's why every element in the
Karat series is designed,
engineered and manutactured
at the Canton factory in Ger-
many.

Value in terms of detailing
goes into every Canten
speaker as well. That's why
we offer our speakers in a
variety of fine finishes, like
walnut and oak veneers, rich
black, bronze and white lac-
quers and now a premium
finish, gloss mahogany. For at
Canton, we believe speakers
should look as good as

they sound

Visit your local Canton dealer
today and leam the value of
a sound investment: Canton’
Karat series — products of
German qudlity and
craftsmanship.

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

Die reine Musik

CIRCLE NO. 33 ON READER SERVICE CARD



UDIO Q. AND A.

by LarryKlemn

Sumultaneous Recording

Is it possible or desirable 10 make

two cassette recordings simulta-

neously from the same disc? Or is dub-

bing the only way? I have two identical,
fairly good cassette recorders.

EUGENE J. BOGUCKI

Short Hills, NJ

It is both possible and desirable in

terms of achieving optimum sig-
nal-to-noise ratio and frequency re-
sponse to feed two recorders simulta-
neously rather than dubbing from one
tape 1o the other. Some amplifying
equipment with inputs and outputs for
two recorders has the circuitry to do just
that. If your receiver, integrated ampli-
fier, or preamp has only one set of tape
input/output jacks, then use “Y" con-
nectors to feed the right- and left-chan-
nel signals from the tape-output jacks of
your receiver to the equivalent line
inputs of both recorders. The line out-
puts of recorder A are connected to the
receiver’s tape-input jacks; the line out-
puts of recorder B are connected to the
receiver’s aux input.

If you make the connections correct-
ly, the signal to be taped will appear at
both recorders. You can then monitor
the recording of recorder A with your
receiver's tape-monitor switch. Record-
er B can be heard by switching to the
aux input, but only after the recording is
complete.

FM Interference

Recently the only full-time classi-
cal music station in Milwaukee
moved its transmitter to an area some
35 miles from my home, and now I'm
having severe reception problems. I have

tried everything with my receiver from a
simple dipole antenna to a large Yagi
system, but when the signal is strong
enough to avoid hiss, there is tremen-
dous interference from numerous other
FM stations. 1 can receive a listenable
signal in mono, but I want stereo. Do
you have any suggestions?
JOHN L. MILEWSKI
Milwaukee, WI

You seem to be caught between a

rock (hiss) and a hard place (inter-
ference). As 1 diagnose your problem
(with an assist from Julian Hirsch), the
hiss is from inadequate signal strength
when you are using a simple antenna,
and the interference is from front-end
overload when you are using a high-
gain Yagi antenna. Aside from the pos-
sibilities offered by a new FM tuner that
is both more sensitive and more resis-
tant to overload, you might investigate
the use of a directional antenna that has
lower gain. Your existing Yagi will
serve. If you put an attenuator in the
signal path you can reduce the Yagi’s
gain as needed while preserving its
directionality. Assuming that you have
a 75-ohm feed from your antenna, it’s
worth trying Radio Shack’s $4.95 vari-
able attenuator (No. 15-578), which will
provide up to 20 dB attenuation.

Class A Power

I'm having reservations about pur-
chasing a 100-watt-per-channel
Class A power amplifier that’s been rec-
ommended to me. I own relatively ineffi-
cient speakers, and the power of the
amplifier may not be enough to drive my
speakers to the volume levels I want. A
friend tells me not to worry, because 100
watts of Class A power are equivalent to
250-300 watts of power from convention-
al Class A/B amplifiers. What watts are
what, anyway? Is there an industry stan-
dard that allows accurate comparisons?
ERIC C. PALIK

Lyndhurst, OH

Yes, there is an industry stan-
dard—it is called Ohm’s Law, and
1t states that P = E 2/R. Or, to convert it
into English, power output (P) in watts
is calculated by dividing the signal volt-
age (E) squared by the load resistance or
spcaker impedance (R) that it appears
across. Example: If your amplifier were
to deliver 15 volts of audio signal 1o
your speaker’'s 4-ohm impedance, it
would be putting out about 56 watts.
In other words, the wattage output of
an amplifier is determined solely by the
voltage it develops across a load and
not by its class of operation or any other
factor. Some amplifiers, because of their
greater dynamic headroom or current
capacity, can put out more voltage for

short periods or into lower impedances,
but this has nothing to do with their
operating class as such.

Incidentally, I’ve long felt that the
virtues of Class A operation (reduced
crossover distortion and lower distor-
tion overall before feedback is applied)
are highly overrated. It is a theoretical
advantage without a significant audible
consequence. This sort of thing goes on
all the ume in hi-fi design, and it is
usually unobjectionable. Like chicken
soup, it can’t hurt. Unfortunately, in the
case of pure Class A output-circuit de-
signs, a substantial practical price is
paid in terms of heat, size, power limi-
tation, and cost in order to achieve a
dubious sonic advantage.

Power Input | Output

I intend to add a turntable to my

stereo system. The ones I've looked

at have a *'10-watt power consumption”

specification. Will my 17-watt receiver

be sufficient 1o power such a turntable,
or is this information irrelevant?

ToM PLOWMAN

Simi Valley, CA

Irrelevant is the right word. Your

receiver does not “power” your
turntable, it simply receives the very
small voltages from the turntable’s
phono cartridge and amplifies them suf-
ficiently to drive your speakers. The
“power consumption” specification of
your turntable refers to the amount of
current drawn from the a.c. line by its
motor, and it has nothing to do with
your amplifier’s 17-watt power output
rating—which, incidentally, is rather
low by today’s standards.

Why Prerecorded?

I was recently told by a language

maven that the word “'prerecorded”

was a silly redundancy. His point was

that either something was recorded or it

was not, and no “‘pre” prefix was called
for. Do you agree?

JAMES FRANKLIN

Washington, D.C.

Neither silly nor redundant, the
“pre” provides a clear signal to
those concerned with such matters that
the audio or audio/video content of a
particular tape has been commercially
duplicated. This distinction is helpful
when a home recordist in conversation
seeks to differentiate commercially pro-
duced audio or video cassette record-
ings from tapes that have been privately
dubbed off-the-air or copied from discs
or other tapes.
The question is far from trivial, since
the Supreme Court was asked last year
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Thinking about a new car?

“...you have to hear it
to believe it.”
Popular Mechanics
“I’ve experienced
all kinds of car stereos,
but nothing like this
(Delco-GM/Bose) system.”

Chicago Sun Times
“...this sonic paradise...”

Stereo Review

Our experience has convinced us that,
regardless of your interest in music,
you will require less than one minute
of listening to know that you want

the Delco-GM/Bose Music System In
your next General Motors car.*

Delco Elw=rrr=x

Sound so real, it will change how you feel about driving.

* Available on selected models of Cadillac, Buick, Oldsmobile and Chevrolet.



AUDIQ Q. AND A.

to judge whether those who duplicated
(rerecorded) prerecorded material for
private use were flouting the copyright
laws. 1I’m relieved that the court’s deci-
sion absolved home recordists of possi-
ble charges of grand larceny.

Now ask me about “recorded live.”

Equalizer Settings

Please send me information on the
agreed-upon settings for a seven-
band home equalizer with controls at 60,
150, 400, 1,000, 2,400, 6,000 and 15,000
Hz. One of the articles I've read said to
decrease the 125- to 250-Hz band when
making an equalized tape for car use,
but my unit has neither of these bands.
What is the best way to use my unit?
DAN ARTH
Lancaster, NY

There are no ‘*‘agreed-upon set-
tings” for an equalizer. An equaliz-
er should be considered a very flexible
tone control that can individually ad-
Jjust (boost or cut) the relative levels of
the frequency bands in the audio range.
The amounts of adjustment required—
if any—and the frequencies at which it
is applied depend on the specific pro-
gram material you are playing and the
performance of your speakers in a par-
ticular acoustic environment.
Experiment with the controls, mov-
ing them in small increments, to
achieve the most natural—or pleas-
ing—sound to your ears. Assuming that
your system has a reasonably flat fre-
quency response, the controls are likely
to produce the following subjective ef-
fects when set for moderate boost:

60 Hz: Adds solidity to bass

150 Hz: Adds boomy quality to bass

400 Hz: Adds warmth and body to
bass

1,000 Hz: Brings soloists forward

2,400 Hz: Produces hollow, nasal

quality

6,000 Hz: Emphasizes the sound of
cymbals

15,000 Hz: Adds detail, shimmer, and
air

Keep in mind that unnecessary or ex-
cessive boost is likely to sound unpleas-
ant. The effect of the boost will provide
some clues as to the effect of cutting
back on the frequency bands.

Those writers suggesting a 125- to
250-Hz cut are probably referring to the
performance of speakers installed in the
rear package shelf of a car. The acoustic
horn formed by the tilted rear window
and the package shelf plus reflections
off the rear window can interact to pro-
duce a boost of those frequencies. How-
ever, there are just too many variables
in speaker setups and car interiors for
you to assume that your car needs that

correction. Since adjacent controls on
any equalizer interact strongly, I suggest
that you take the panel markings as
rough guides rather than gospel. A cer-
tain amount of trial and error is always
necessary when equalizing tapes.

Adding a Midrange
I own a pair of speakers that have
10-inch woofers and 3-inch tweet-
ers. 1 recently bought a 100-watt-per-
channel integrated amplifier and have
already blown out two tweeters. Can I
remove the stress from the tweeters by
adding a midrange driver to each sys-
tem? Can I mount the midranges in the
bass-reflex ports? Or should I trade up to
a system with greater power-handling

capacity?

T. LATTANZI
Nashville, TN

One of the reasons speaker design-

ers include midrange drivers in a
system is to increase overall power-han-
dling capability, but that is done in the
original design stage, not as an add-on
after the system is complete. To do the
job right, you would have to redesign
the crossover completely and also re-
place the tweeter. But if you were to do
all that and then mount the midrange in
the port, you would detune the enclo-
sure and lose bass performance. Yes,
you should trade up to a better system.

Better Sound on Dubs?

I was recently making up a party
tape consisting of dubs from my old
Sixties records, plus some new stuff. !
used an expensive high-bias tape in my
cassette deck because I wanted to get the
best possible quality. To my surprise,
when I played back the tape it sounded
better than most of the original records.
I thought there was always some loss in
taping discs.
SAaM FIDELMAN
San Jose, CA

I’'m about to lay a heavy paradox

on you: Even though your tapes
sound better to you, there really was a
loss of fidelity in the transfer. [ suspect
that your recording process injected a
high-frequency boost that—to your
ears, with your equipment, 'in your
room-—caused the tapes to sound more
realistic. The boost could come about
through a lower-than-required record-
ing bias in your deck or might be buiit
into the tape itself. I wouldn’t worry
about the boost, except that if your
recording bias is much too low for the
tapes used, you risk distortion. And
discs that alrcady have enough sizzle
may become too piercing in the dub.

Buy any
Sony Compact
Disc Player
and save up to

$200 on 100
great CD
titles.

Sony’s just found a way to give
you a compact disc library on a sil-
ver platter.

Starting September 1, when you
buy any Sony® home, car or por-
table compact disc player, you'll be
entitled to receive a Sony Compact
Disc-Count Coupon
Book good for up “Jl@
counts on your GL[LL?TLT[S@&TUKY
choice of 100 select .
Each coupon is worth $2.00 off the
regular retail shelf price on select
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to $200 in dis-

)0 se G
compact disc titles*
CD titles**

Just look for the discount certifi-
cate inside specially marked Sony
cartons. With it, you'll be able to build
a complete CD library in no time.

But hurry because this offer is
for a limited time only. So see your
local Sony dealer or these Sony
Compact Disc-Count Centers for
details on the best offer in compact
discs you've heard in a long time.

DISC-COUNTS AVAILABLE AT ALL
LOCATIONS OF THESE PARTICIPATING

RETAILERS:
BOSTON COMPACT NEW WORLD RECORDS
DISC (Buffalo Area)
(Boston Area) ODYSSEY
BUDGET TAPE & (Las Vegas)
RECORDS RECORD BAR
CAMELOT MUSIC RECORD FACTORY
DISCOUNT RECORDS (N. Calif.)
FLIPSIDE RECORD TOWN:/
(Chicago Area) RECORD LAND
GOOD VIBRATIONS RECORD WORLD/TSS
(Boston Area) RECORDS HAWAII
HARMONY HOUSE RENAISSANCE
(Detroit Area) MUSIC MEDIA
] & R MUSIC WORLD (Dayton)
(New York City SOUND SHOP
KEMP MILL RECORDS SOUND WAREHOUSE
(Balumore/Washington) SPEC'S MUSIC
LAURY'S RECORDS (Florida)

(Chicago Area)
LICORICE PIZZA
LISTENING BOOTH/

STREETSIDE RECORDS
{Missouri)

WALL-TO-WALLSOUND  TAPE w.ORLD

S IBTEN TURTLE'S

(Denverlﬂea RECORDS & TAPES
o : VINYL MANIA

MUSICLAND/ (New York City)

SAM GOODY

SONY.
THE LEADER IN DIGITAL AUDIO ™

*Compact Disc Players must be purchased
between September 1 and December 31, 1985.
**All coupons must be redeemed prior to
March 31, 1986.
© 1985 Sony Corporation of America

Sony is a registered trademark of Sony Corporation. The
Leader in Digital Audio is a trademark of Sony Corpora-

tion of America



To find out why the
top-selling compact discs are mastered

on Sony

play them backona Sony Compact Disc Player.
A AT N NN,

x = ¥

Digital equipment,

p

Today, nearly
everyone knows that ™=
state-of-the-art music is
the Compact Disc.

But did you know that
19 out of 20 top-selling pop
and classical Compact
Discs were mastered on
Sony Digital equipment?*

Why? Because music
industry leaders acknowl-
edge digital recording as
the most dramatic audio
breakthrough of the
century...and this break-
through was pioneered

' by Sony ®
' In fact, Sony

invented the Compact Disc
system and introduced the
first home, car and portable
Compact Disc players.

From third-generation
home players that are the
‘benchmark’ of the indus-
try, to a full range of car
and portable CD models,
Sony sells more types of
Compact Disc players than
anyone else in the world.

So, when you consider
which brand of Compact

Disc player to buy, there's
no doubt you will draw the
same conclusion more
people reach every day...

Sony.

Because, after all, if the
top-selling Compact Discs
are mastered on Sony Digi-
tal equipment, shouldn't
you play them back on
Sony Digital equipment?

*19 of the 20 top-selling pop and classical Compact

Discs listed in Billboard's Aygust 3, 1985 issue were
mastered on Sony Digital equipment

SONY

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 of Sony Corporation of America

RCA is a registered trademark of RCA Corp

CIRCLE NO. 62 ON REACER SERVICE CARO



“CARVER CD PLAYER:

SUPERB SOUND
PLUS THE
DIGITAL TIME LENS™

‘Leave it to Bob Carver to come up with
a CD player designed to please both those
who love CDs and those who still have
reservations about their sound quality”
—Leonard Feldman
AUDIO MAGAZINE

"

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

LOGICAL

How logical it is for a physicist dedicated
to delivering music with maximum dynamic
impact fo offer a state-of-the-art CD player.
Anyone who ever wondered why Carver makes
amplifiers capable of delivering hundreds of
wattsof powerneedwondernolongerafterthey
have heard the Carver Compact Disc Player as
a sound source.

There are dozens of models of compact
disc playersnowavailable, many of themdemon-
strating little regard for the finer points of dig-
ital playback technology. Bob Carver wasin no
hurry. He wanted to do digital right. And he did.

e state of the art has advanced consid-
erably since the first players appeared several
years ago. The Carver Compact Disc Player
makes use of the latest triple laser beam pick-
ups, sophisticated oversampling, digital

filtering technology and, very importantly,
Carver's unique distortion reducing dither sig-
nal that effectively removes the low level quanti-
zation distortion existing in all other CD players.
Except for features like display and pro-

| gramming, the real determining factor in CD

player quality is its ability to reconstruct music

from digital information bits. And that is not an
easyjob norone that can be effectively achieved
while skimping on circuitry.

IMPROVED TRACKING

The Carver Compact Disc Player reads discs
with more precisely focused laser power than
most other models, resulting in improved track-
ing and less chance of drop-outs when dust or
smudges are encountered on a CD.

The Digital Time Lens circuity restores
the octave-to-octave balance originally
intended by the musician and record-
ing engineer.

DIGITAL FILTERING

Along with a potentially audible signal
ranging up fo 20kHz, there are endless images
of the signal at 40kHz, 80kHz and 160kHz
While they are above the range of human
hearing, they must be removed from the signal
to prevent harmonic problemswhich could fum
into audible distortion. Earlier CD models
placed an anti-imaging filter after the digital/
analog converter stage. Carver uses DIGITAL fil-
tering ahead of the D/A converter through a
process called multiple oversampling. The sig-

AUDIO MAGAZINE

| nalis passed through a shift register which
delays the samples, so that the weighted aver-
age of a large number of signals is generated.
Through a complicated process, frequency
bands are suppressed between 20kHz and
160kHz, eliminating harmonic distortion prob-
lems earty on before the complicated D/A 16
bit translation.

The same oversampling process also dis-

tributes the same amount of noise over fwice
as wide a frequency range, resulting in half as
much noise in the final signal. Then after trans-
lation to analog, the signal is once again fil-
tered for a gentle roll-off above 20kHz. This
yields a marvelously natural musical sound to
the final output.

ABSENCE OF PHASE ERROR
One of theimportant tests applied todeter-

mine the effectiveness of digital-fo-analog
translation circuitry is the reproduction of a
square wave.

CARVER

Corporation, PO Box 1237, Lynnwood, WA 9804
Call TOLL-FREE 800-633-2252 Ext. 82



“Reproduction of a 1kHz digitally gen-
erated signal was as close to a true square
wave as | have ever seen from a CD player
that used digital filtering. (The Carver
Digital Disc Player)shows a virtual ab-
sence of phase error”

AUDIO MAGAZINE |

A. Square-uxwe repraduction, 1kHz

B. Two-tone phase test signal (200Hz and
2kHz) with Digital Time Lens ofl.

PLUS THE DIGITAL TIME LENS

On top of this unerring abiiity to produce
natural, real-sounding music from the CD’s
digital bits, the Carver Compact Disc Player has
the remarkable Digital Time Lens circuit to in-
sure your listening enjoyment.

The Carver Compact Disc Player is the
world’s only compaci disc ploper to address
the problem of the bright, hot, harsh sounding
midrange and a lack of ambience and spatial
detail characteristic of the majority of com-
pact discs currently available.

When Bob Carver obtained his first com-
pact disc player, he was surprised at the seund
derived from most of e compact discs he pur-
chased, The three-dimensional musical per-
spective which his anolog system provided in
lush abundance on phono discs evaporated
into a flat, brittle wasteland. After extensive
testing, Bob uncovered two fundamental flaws
in almost all compact discs: 1) An unpleasant,
harsh spectral energy balance. The overak
octave-to-octave energy balance was shifted
on the CD towards more midrange above
400Hz; 2) The amount of L-R signal (whiech
carries the spacial detail of the music) on the
CD was inexplicably, but substantially, reduced

MUSICAL

when compared with the amount of LR signal
found on the corresponding anafog disc.

A. Lissajous pattem shouing spatial detail
(L-R)/(L+R) ratio from an LP record.

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

Carver's circuitry cormects the ratio of L-R
to L+R by performing one extra, but impor-
tant mathematical operation on the signal
stream that all other CD players fail to perform.
This final operation makes ai the difference.

The result is a natural saund with more of
the three-dimensional information that places
usin the same space with performers. You won't
need the Digital Time Lens onall CDs. But itis
there when you need if.

In the beginning, Carver hoped, indeed he
expected, that once recording artists and engi-
neers became more experienced with CD tech-
nology fewer and fewer CDs would require the

| Digital Time Lens. But both laboratory and lis-

tening tests reveal that the great majority of
even the most recently released CDs benefits
significantty from the Digital Time Lens.

EASY TO USE

Ease of operation is a halimark of Carver
components and the Carver Compact Disc

| Playerisnoexception. Asubtie buteasy-to-read

LCD display not only shows selection number,
elapsed time and total time of the CD, but also
“falks” to the user. Turn on the Carver Compact
Disc Playerand the display asks fora disc. When
the disc tray is open, the display reminds you
with an OPEN readout. When a CD has.com-
pleted playing, the multi-function displcy

reads END.

With the Carver Compact Disc Players
Programmcble Random Access Playback Sys-
rem, frack search and programming of differ-
ent selections is a snap, as is automatic repeat

| of a previous selection or an entire CD. For clas-

sical music lovers, the Carver Compact Disc
Player has complete indexing capabilifies as
well.

The large, easy-fo-use feather-fouch con-
frols include pause, fast forward and reverse.
You can even monitor music at high speed fo
find a certain portion of a selection.

We know you really enjoy music so, you
owe if to yourself to begin your digital expen-
ence with the only full feature CD player that
has the Carver touch. The onily CD player that
canactuallyimprove onwhatis already the best
playback medium ever offered.

Audition the Carver Compact Disc Player
with Digital Time Lens atyour Carver Dealer

v

A. Ultra-lowlevel (4 significant bits) 1kHz
signal as reproduced by conventional
CD players.

Same signal with dither added before
THA conversion by Carver CD player.
Note that dither has caused the distorted
step-wise approximation of the 1kHz
tone virtually to vanish. Quantization dis-
tortion has been reduced to insignificance.

B.

IF YOU ALREADY HAVE A CD PLAYER

By buying a CD Player you made a
commi*ment fo vastly improve your saund
source. now you can go the short extra step
that lets digital realize its true potential

That step is the CARVER Digital Time
Lens. Simply connect it betieen your CD
player and your preamplifier or receiver.

CARV T
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DISTRIBUTED IN CANADA BY EVOLUTION TECHNOLOGY
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Shopping fora VCR

HE first step in shopping for

a video-cassette recorder is

to decide how you will use

it, how much you can
spend, and which features will be
useful to you. That’s your home-
work.

Let us assume that you are now in
the store. You have already decided
what you want your VCR to do, and
you have selected a few machines
that appeal to your aesthetic sense
as well as your pocketbook. The
time has come to examine features
more closely.

A clock/timer is standard, but you
might look for one that is easy to
set. All timers allow presetting the
stop and start times for recording
transmitted programs; some record-
ers also have a built-in memory that
will activate the machine at the
same time each day without repro-
gramming,

If you do a lot of traveling, a mul-
ti-event programmable timer is es-
pecially handy. With one of these,
you can not only program the ma-
chine to start and stop several times
but also to switch channels. Today’s
VCR’s can be programmed from
one day to a year in advance (the
average is two to three weeks), and

the number of “‘events” (channel
changes) ranges from one to nine.
Great, you say, but don’t forget that
you have to pay for these features,
so be discriminating. Sacrificing a
few events and cutting down the
number of days you can program in
advance may mean that you can
afford another feature you might
otherwise have to do without.

For instance, remote control.
When you see an inexpensive ma-
chine with remote control, it is
probably not wireless, but perhaps
you don’t need to operate your VCR
from a great distance. If you are
buying a unit with remote control,
you should also check the control
module’s features.

1 was looking at a cable-ready
machine when I asked the clerk if I
would be able to record one cable
channel while watching another.
“Yes,” he replied, “but you need a
converter.” The attachment he rec-
ommended cost $99, and I wonder
how many of them he has sold to
people who don’t need it. Unless
you subscribe to a pay channel
whose signal has to be unscrambled
inside the cable converter, you will
not need a special attachment in
order to view that channel normally
on a cable-ready VCR.

Then there is the question of
heads. They say that two heads are
better than one, and VCR’s often
have three or more. There is a lot of
planned confusion here. VCR’s
need at least two video heads to pro-
duce a picture of acceptable quality.
Adding one or two more can en-
hance the overall sharpness, but it

Two heads are better than
one, and VCR’s often have
three or more. VCR’s need
at least two video heads

to produce an acceptable
picture. Adding one or two
more serves mainly to
improve special eﬁ%cts.

serves mainly to improve special
effects. Recently the industry has
been pushing four heads, and some
manufacturers have indicated that
their machines have as many as sev-

en! They usually fail to say, howev-
er, how many of those heads are
video heads; a “five-head”” machine
can turn out to have a three-head
video scanner and two audio heads.

Find out how many video heads a
model has, but don’t take the sales-
person’s word for it—ask to see the
technical specifications for that ma-
chine. If you want four heads only
because you’re afraid of being stuck
with an outdated machine, think
again. The real advantage of four
heads is being able to generate
smooth slow motion and steady
stills, and if that capability is not
something you need, perhaps the

Even if your TV set is not
equipped for stereo sound,

a VCR with an MTS decoder
will allow you to record

stereo broadcasts when they

begin i your area.

cost of the extra heads should be
applied to a more practical feature.
One sales clerk told me that four
heads would make it possible for me
to add stereo! In fact, one has noth-
ing to do with the other: two heads
and stereo get along quite nicely.

And what about stereo? Here
there is more confusion, for some
VCR’s boast stereo sound, some
have something called hi-fi stereo,
and others are said to be “stereo-
ready.” What does it all mean?

If a VCR is stereo-ready or hi-fi-
ready, you will have to buy an adap-
tor to obtain the desired audio
effect. In the future, more commer-
cial television broadcasts will have
stereo sound, also called MTS (for
Multichannel Television Sound).
Some new television sets already
have the MTS feature built into
their audio receiver, and others are
equipped with the appropriate con-
nectors for a future add-on. Even if
your television set is not equipped
with MTS, a VCR with a built-in
MTS decoder will allow you to
record stereo broadcasts when they
become a reality in your area.

Stereo is just that, two-channel
sound, but the hi-fi designation
takes the equipment a giant step fur-
ther, producing a sound that many
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The picture says a thousand words,
but the sound wiill leave you speechless.

The new Panasonic VHS Hi-Fi Video Recorder.

Feel the excitement cf a concert. any TV into a stereo TV, right remote lets you control 2very major

Or the thrill of a car dhase. With this througl your stereo system. This function right f-om your favorite

new Panasonic VHS i-Fi recorder ear, over 100 TV stations w |l be chair. It will even let you preset to

you don’t just hear sound, you é‘oadcasting in stereo* So vou'll record up to 8 snows over 3 weeks.

experience it. Get incredible sound b2 able to enjoy more lifelike TV And to make it 2asier, your settings

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

Hi-Fi tapes. Sound reproduced with The naw PV-1740. It's on the lead- television screen.

such richness and intensity, it even  ing edg= of video technology. Panasonic VHS Hi-Fi. So advanced,

rivals the reality of compact discs.  Tech-4™ heads give you virtually  even vears from now, it still leave
Beyond that, the PV-1740 turns  jizter-free effects. A wireless you speechless. Ul b

52 B\ THE PANASONIC LAS VEGAS PRO-AM. -
1 Bl APRIL 30-MAY 4, 1986. CALL %800-722-GOLY.
] B SEE 1T ON NBC.
il °F ®
¥

just slightly ahead of our time.”

CIRCLE NO. 9 ON READER SERVICE CARD
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S-X1130 Audio/Video/Stereo Receiver

Introducing
one brilliant idea
on lop of another:

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

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

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

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

S = = |
f?lm'%/lfme Yasune in Sound.
CIRCLE NO. 44 ON REAQER SERVICE CARD
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consumers feel is on par with digital : q
Compact Discs. They find them- S PR EATIREIES
selves using their hi-fi video-cas- ) [ . ) :
sette machines to make tapes that =) : - g i i S
are strictly audio. The inherent ad- . 5 as deweloaed a line of sterec
vantage of hi-fi VCR systems is that | | - 3 shonocartridge o

they combine extraordinary audio ansversa pensio

fidelity with extended playing time. elected models fe

And, unlike Compact Discs, they b diamong s :
allow a user to record from a variety s S i b I ;
of sources. NEGEES: TIAE DO L

Unless you are watching old Gar- ki LTS o) AL e
bo movies or the Honeymooners, i AKG 3
stereo sound is clearly an improve- _ { i e,
ment over mono, and hi-fi sound is 1 ‘1‘}78e feck Street  \ s
even better. But if all you want to do A Qemfrd. CF 06902 \
is to time-shift A/l My Children to ! \
the evening hours or capture the :
CBS Evening News while watching + .
another network, paying the added \
price for these audio features i wy \
doesn’t make much sense. There are :
many prerecorded stereo video cas- -
setes on the market already, but it N p ,:';f,,:' s
will be a while before stereo broad- 7 v 5 to 5195' -t
casts become commonplace. By that = . TN
time you may be ready for a new © 3G 1985 ® Acustisspe undKine Gerate GrbH, Ausuo 's“ﬂ‘i" retai pge.

| B | \ \

The mherent advantage of
hi-fi VCR’s s that they

combine f»;tmorcflmary WATTS
e ime THE DIFFERENCE.

; Clear, clean sound begns with clzén equipment. Eurcpeans have known that ‘o=
And un Ik‘e CD S, th/’\’ over 30 years. And tiey've made the products of Cecil E. Watts their choicz.
allow a user to record | knported from Engiand, the Watts

Mzrual Parastat 1l is now mproving
ﬁ om a 'Uanety Qf sources. Armrerican sound systams with

N . impressive results. The Paraszat
Wl actually “washes" dust,
impurities and pollutien from
machine anyway—or even for a sec- reccrds without harmeful fiLid
ond one. :

One last bit of advice for discount
shoppers. Having told you how
great and well built the machine is,
your salesperson is going to turn
around and urge you to purchase
the store’s own extended warranty.
This is often where the store makes
its money. The machine you pur-
chased already comes with a limited
warranty, and rarely will any major
problem occur while the store’s plan
is in effect. You know that some-
thing is not right when the clerk
forces you to refuse the offer five or
ten times. Once, when purchasing a
turntable from such a store, I finally
had to tell the clerk to stop pushing
his warranty or forget the sale. That

works every time. O Distrb.ted inthe U.S. by AKG Acoustics.
© 1985 AKE Ac st es. Inc
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AUDIOVOX
HI1-CoMmp

HCC 2250

—_———

by ulian Hirsch and
Christopher Greenleaf

HE Audiovox Hi-Comp

HCC 2250 stereo digital-

synthesis AM/FM receiver/

autoreverse cassette player
presents a very attractive and func-
tional appearance, especially when
all the lights are on. The panel lights
even change color from amber to
green when the mode is changed
from radio to tape play. A large
multifunction, multicolor LCD dis-
play at the right of the panel shows
the time in amber numerals when-
ever the radio is off or while a tape
is playing. The time reading is
replaced by the tuner frequency
when the radio is turned on by
rotating the volume knob. The sta-
tus of the various control functions
is shown by highly legible letters
with internal illumination. When a
cassette is loaded edgewise into the
front-panel slot, certain tuner dis-
plays are replaced or supplemented
by appropriate tape indications,
such as arrows to show the direction
of tape motion.

On the lower left of the panel is
the large knob for power on/off and
volume control. When it is pulled
out it becomes a center-detented
balance control. Sharing the same
control shaft is a fader tab. The bass
and treble tone controls are small
knobs in the upper left that are nor-
mally recessed flush with the panel.
Pressing a knob in and releasing it
causes it to extend forward for ad-
justment after which it can be
pushed in again to prevent uninten-
tional changes. When the radio is on
each knob is surrounded by a ring of
amber light, which changes to green
when a cassette is inserted.

The other controls are light-pres-
sure pushbuttons (the tape-trans-
port mechanism is controlled by in-
ternal solenoids). Next to the tape
opening are large buttons labeled
EJECT and PROG (to change tape
direction). Below the opening are
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the rewind and fast-forward but-
tons, which also serve to initiate the
tuner’s scan and seek modes. In
scan mode the tuner stops at each
receivable station along the band
and pauses for 8 seconds before pro-
ceeding. In seek the tuner moves to
the next signal and remains there
until the button is pressed a second
time. A similar pair of buttons
marked DN and UP step the tuned
frequency in the indicated direction
by one channel increment (0.2 MHz
for FM and 10 kHz for AM) for
each momentary touch or contin-
uously if the button is held in.

There are six preset buttons, each
usable for one AM and one FM sta-
tion. In tape operation, pressing the
5 button initiates a rapid scan
through the tape, with the deck
playing 8 seconds of each recorded
selection before proceeding to the
next; a second touch on this button
restores normal playing. The deck
will skip rapidly forward or back-
ward through the tape if the 6 but-
ton is pressed and then either the FF
or REW button.

The FM performance of the
Audiovox Hi-Comp 2250
was consistently transparent,
Jull, and obuiously resistant
to multzpath

R e |

A group of smaller buttons are
used to select Dolby B noise reduc-
tion, 70-microsecond equalization
for chrome or metal tapes, loudness
compensation, and the radio band.
In radio operation, the MIL equali-
zation button becomes a local sensi-
tivity selector to prevent overload
from a strong nearby station. The
CALL button replaces the tuner fre-
quency display by the time, and the
M.E. button is used to store a

received frequency in memory for
recall by the desired preset button.

The Audiovox Hi-Comp HCC
2250 is rated to deliver 15 watts per
channel into 4-ohm loads from 50
to 20,000 Hz with no more than
1 percent total harmonic distortion.
It can drive either two or four
speakers but has a 50-watt total
maximum-power rating. The tape-
deck frequency response is rated as
40 to 14,000 Hz +3 dB, with 0.1
percent rms flutter and a signal-to-
noise ratio of 60 to 61 dB with Dol-
by B. Although the radio has built-
in power amplifiers, a DIN socket
on a short integral cable carries d.c.
control voltages and line-level out-
puts from its preamplifier section
for driving an external power ampli-
fier. Price: $400. Audiovox Corp.,
Dept. SR, 150 Marcus Blvd., Haup-
pauge, NY 11788.

Lab Tests

We connected the HCC 2250 to
two 4-ohm loads for our tests. Fol-
lowing our usual procedure, we car-
ried out the tests by modulating our
FM signal generator, connecting its
output to the receiver’s antenna
jack, and measuring at the speaker
outputs. Tape-transport measure-
ments were made in a similar man-
ner by playing standard test tapes.
As a result, the performance of the
unit’s built-in amplifier is included
in each of our measurements. Since
the power-amplifier sections are
bridged, neither side of the speaker
outputs can be grounded.

As sometimes happens, our test
sample’s radio was slightly mis-
aligned, and an FM input signal had
to be detuned by 10 kHz for mini-
mum distortion. Since the user does
not have this option, and our Pana-
sonic generator is accurate to within
0.5 kHz at the 100-MHz test fre-
quency, we chose to set the receiver
to the frequency of the generator




KLIPSCH® Presents The
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KLIPSCHORN® PICTURED ABOVE

Difference Between Hearing And Feeling

Dan Wallin is the executive
director of Record Plant Scoring, Inc.,
the world’s largest studio for recording
film scores. KLIPSCH Loudspeakers are
used for playback in the main studio
there.

Dan tells a story of a famous
composer who was brought to tears
when he first heard his music over
those KLIPSCH Loudspeakers.

For whatever reasons, KLIPSCH
Loudspeakers deliver more than the
sound of music. They deliver all the
emotion of music as well. Most people
think it's the way the compression

CIRCLE NO. 2 ON READER SERVICE CARD

drivers are able to react so quickly
and so sensitively to every little change
and detail in the music. All the artists’
punctuations, as subtle and indefinable
as they may be, come through perfectly
clear.

With KLIPSCH, a drum doesn’t
just sound like a drum. It feel: like a
drum. The same goes for a piano, a
guitar . . . all the instruments. KLIPSCH
gives you that extra dimension rhought
to come only from a live musical
performance.

Hear it and feel it for yourself.
Take your very favorite recording to

your nearest KLIPSCH dealer and get a
personal demonstration. You'll find at
least one KLIPSCH model within your
budget. And, you'll find every KLIPSCH
model lets you feel as well as hear
your music.

For your nearest dealer, look
in the Yellow Pages. Or call toll free
1-800-223-3527.

Yklipsch
A Legend In Sound.

P.O. Box 688 « Hope, Arkansas 71801




CAR S’TEREO

and let the measurements come out
accordingly. The effect on the mono
usable sensitivity was slight: it
measured 18 dBf (2.2 microvolts, or
uV, across the 75-ohm antenna in-
put impedance) and was improved
to 16.6 dBf (1.85 uV) when we
tuned the generator for minimum
distortion. The tuner distortion in
mono was typically about 1 to 1.2
percent at high signal levels with the
nominally correct tuning. In stereo,
it was about 1.35 percent.

The capture ratio was degraded
by the alignment error, typically
measuring 4.5 to 5 dB but improv-
ing to 1.5 dB with a tuning offset.
The i.f. bandpass of the FM tuner
was quite asymmetrical, yielding an
alternate-channel selectivity reading
of 47 dB on one side of the signal
frequency but over 100 dB on the
other. The same effect showed up in
the respective adjacent-channel
readings of 2 and 11 dB, which aver-
ages out to about 6 dB.

Stereo channel separation was a
function of signal strength, a com-
mon feature of car radios. It meas-
ured about 34 dB over much of the
frequency range at 65 dBf (500 pV)

(15.5 uV). This channel-blending
action affected all audio frequen-
cies, unlike some circuits that blend
only the high frequencies. Its effect
was to make stereo reception possi-
ble only at fairly high signal levels,
but it also kept the noise level at
acceptable values.

The audio frequency response
measured through the FM tuner
was flat within about +2 dB from
70 to 20,000 Hz, falling off at low
frequencies to —13 dB at 20 Hz.
The loudness compensation boost-
ed both low and high frequencies at
reduced volume settings. The 1,000-
Hz power output at clipping was
15.6 watts with 4-ohm loads and 9
watts with 8-ohm loads. The 1,000-
Hz distortion was a constant 0.53
percent from 0.1 watt to the clipping
point (this was obviously the tuner
distortion, even though we used 30-
percent modulation to minimize
distortion). Measured over the full
audio range, the distortion was at its
minimum—a respectable 0.17 per-
cent—at 3,000 Hz, rising at both
lower and higher frequencies. We
were unable to develop the rated 15-
watt output below 100 Hz, but at 50

but fell to about 12 dB at 35 dBf

Hz the distortion at half power and
less was about 3 to 4 percent.

The tape frequency response
rolled off steeply above 12,000 Hz
and below 60 Hz, but it was virtual-
ly identical in both directions of
tape motion. The fluctuations in
high-frequency output caused by
poor head contact were also much
smaller than we normally find in car
stereo tape decks. Flutter was 0.18
percent JIS-weighted rms and
+0.27 percent CCIR-weighted peak
in reverse and about 10 percent less
in the forward direction.

The Audiovox Hi-Comp HCC
2250 was easy to operate on the
bench, and its legible displays and
practical control layout should
make it easy to operate in a car as
well. The alignment error was not
that unusual for car radios, and
while it degraded the measured per-
formance of the receiver in some
respects, it should have no effect on
its sound. On our test sample, the
local-sensitivity switch appeared to
be nonfunctional; pressing it lit the
LOCAL readout on the display but
did not change the measured sensi-
tivity at all. The unit’s case became
quite hot above the output-transis-
tor ventilation holes during sus-
tained high-power operation, but
this should not affect the life of the
radio in normal use. J.H.

Road Tests

I spent a lot of time with the
Audiovox Hi-Comp HCC 2250

while traveling about 2,200 miles in
the Northeast and Midwest. It
joined me for the mixed delights of
Cape Cod’s back roads and country
lanes in Illinois, and for some par-
ticularly vicious potholes in Chica-
go within a mile of the Summer
Consumer Electronics Show. The
tuner bravely sorted through the
crowded airwaves of the Windy
City as well as those of Philadel-
phia, Boston, and Cleveland. Of
course, just to make sure we also
heard it under conditions identical
to our other road tests, we started
out with two runs through our usual
Brooklyn Navy Yard/Brooklyn
Bridge test route.

The FM performance was consis-
tently transparent, full, and obvious-
ly resistant to serious multipath in-
terference. Except for the very low-
est bass, the whole musical band-
width was present. The only prob-
lem was an excessive sensitivity to
any source of hum or impulse noise,
such as arc welding and unshielded
ignitions. Even my car’s fairly well-
isolated ignition system could be
heard during low-level programs.

I couldn’t get as many FM or AM
stations as I’'m used to pulling in,
but FM broadcasts tended to sound
clear when they were receivable,
with few sonic interruptions. The
action of the automatic channel-
blending circuitry was not too no-
ticeable as it reacted to a receding
stereco FM signal by effectively
(Continued on page 140)

FM mono usable sensitivit
(75-ohm input): 18 dBf (2.2 uV)

50-dB quieting sensitivity (75-ohm
input): mono, 17 dBf (1.95 uV);
stereo 38 dBf (21.8 uV)

FM tuner signal-to-noise ratio at
65 dBf: 70 dB in mono; 66.5 db
n stereo

Tuner distortion at 65 dBf: 1.2%
in mono; 1.35% in stereo

FM frequency response: 50 to
19,000 Hz +2, —5 dB

Stereo separation (65 dBf) at 100,
1,000, and 10,000 Hz: 28, 33.5,
and 27 dB

Capture ratio at 65 dBf: 4.5 dB
(see text)

AM rejection at 65 dBf: 57 dB

Alternate-channel selectivity: 47
dB (see text)

Adjacent-channel selectivity: 6 dB
(average, see text)

Image rejection 57 dB
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I:IIRSCH-HGUCK LAB MEASUREMENTS

Tape-playback frequency response
(standard BASEF test tapes):
120-us EQ, 55 to 11,500 Hz +0,
—3 dB forward or reverse; 70-us
EQ, 55 to 13,500 Hz +0, —3 dB
forward or reverse

Tape signal-to-noise ratio
(referred to 250 nWb/m at 315
Hz, 120-us EQ): unweighted, 53
dB; Dolby B and A-weighting, 64
dB; Dolby B and CCIR/ARM
weighting, 60 dB

Flutter: +0.27% CCIR-weighted
peak; 0.18% J1S-weighted rms

Tape speed accuracy: 0% forward;
—I%Preverse

Fast rewind time (C-60): 97
seconds

Tone-control range: +9, —12 dB
at 100 Hz; +9, —10.5 dB at
10,000 Hz

1,000-Hz clipping power output
(into 4 ohnl:.s: lg.')% watts. e
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Getting the most from compact discs.

Can your system really keep pace with digital audio?

As an audio enthusiast,
you've probably read
many articles on compact
discs. Most have stressed
the dynamic range avail-
able, and the consistent sound quality, play

by J. Robert O'Connell

Recording Engineer

IMPACT ON YOUR AUDIO SYSTEM
Increased dynamic range and
decreased noise floor places new
demands on your audio system. Remem-
ber that each 3 dB of additional dynamic
range requires double the amplifier power

speaker if the result will be “blown” tweet-
ers rather than a more enjoyable expe-
rience. Finally, and perhaps most
importantly, the speaker must be able
to create the lifelike impact and flawless
clarity captured by the disc.

after play. Both of those topics are
important. But what also must be
considered, and is all too often
ignored, is the impact of this new
format on your present audio
system.

DYNAMIC RANGE:
THE COMPACT DISC EDGE

Peak Output. The top two curves
on the graph at right show the same
piece of music played from a con-
ventional LP and a compact disc.
The peak output heard from adiscis
substantially greater than that avail-
able fromthe LP, provided the rest of

(dBSPL)

DYNAMIC RANGE COMPARISON
BETWEEN A COMPACT DISC AND AN LP

1201

At Bose®, we've invested
20 years developing Direct/
Reflecting® speaker systems to
deliver spacious, lifelike sound.
We've also designed them to meet
the demands of lifelike recordings,
such as the compact disc. So, our
901® Series V system, for example,
is rated for unlimited power han-
dling. But the only way to evaluate

cur speakers, or anyone else’s, is

to listen to them. For help in prop-
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erly evaluating speakers, we refer
you to article #2 in this series, “Why
didn't they sound like that in the
showroom?” by John Carter, Chief

your system can reproduce it.

Noise Floor. As can be seen from the
three lines at the bottom of the graph,
the noise floor of the compact disc is below
that of a common listening room, while a
conventional LP is above it. This demon-
strates that compact discs are so quiet that
other factors (such as the room noise and
the quality of the rest of your audio system)
limit the softest sounds you can hear.

Dynamic Range. Since the compact
disc exhibits both increased peak output
and decreased noise floor, the dynamic
range (difference between the softest and
loudest sounds) is extended. But this
extended range is only experienced if the
rest of your audio system is physically
capable of handling it.

Covered by patent rights issued and/or pending
© Copynght 1984 Bose Corporation. All rights reserved

to reproduceit. So, compared with conven-
- tional recordings, compact discs require
higher amplifier power. But amplifier pcwer
is only one of the criteria which de-
termines the quality of compact disc
sound reproduction.

Extended dynamic range also places
previously-unheard-of demands on your
speakers. And, after all, speakers, more
than any other component, determine the
quality of sound you actually hear from a
compact disc. The higher the speaker's
sensitivity, for example, the less the neces-
sary amplifier power to reproduce the
peaks in source material captured by a
disc. Further, to reproduce the incredible
dynamic range available from compact
discs, a speaker must also have high
power handling capability. There's no
sense feeding a higher level signal to a

Engineer.

Forreprints of article #2, as well as more
information on Bose products, please
write: Bose Corporation, Dept. SR, 10
Speen Street, Framingham, MA 01701.

J. Robert O'Connellis manager of Bose
Audio Visual Services.
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A frame plucked at random from any one of
Ridley Scotts four feature films—The Duellists, Alien,
Blade Runner, and this years Legend —is graphic
evidence that this man treats the screen as a canvas.
Behind the beauty of the imagery is a master storytell-
er with an uncommon abil-

ity to make visuals and sound

: | ith meaning
Ridley Scott On [
) angers a lot of people. In
Set Design.

the end, [ think these small

touches make an enormous
difference’

“All films are, basically, a
process of accurate guessing. If youre wrong, well,
youre wrong.

“Designing sets is one of the most enjoyable
aspects of the films I do.

“I'm very respectful of actors. I listen to them”

“Sound is primal, as powerful as pictures. Its in-
stant. You dont have to do anything”

“I have this huge frustration with the image on
theater screens and television. The day they invent a
little black box which when placed in every theater
and home optimizes projection and sound.. . that
would be ideal”

The cinematic visions of filmmakers like Ridley
Scott challenge the manufacturer to offer video
equipment capable of capturing the totality of their
art in all its subtlety and nuance. Mitsubishi accepts
that challenge.

For a detailed look at Mitsubishi
telecommunication equipment for
the home, send for our brochure,

Mitsubishi: The Thinking Inside.

2% MITSUBISHI

Misubishi Electnc Sales America, Inc., 5757 Plaza Drive, Box C, C , CA 90630-0007
A $10,000 donation in the name of Ridley Scon has been made 1o the US.A_ for Afnica Relief Fund.



TECHN/CAL TALK

by Julian Hirsch

Speaker Sensitruity

PEAKER sensitivity—often

confused with the related but

very different concept of effi-

ciency—is one of the few
meaningful ratings included on
most speaker specification sheets. It
is widely misunderstood, however,
perhaps because it is frequently ac-
companied by a “recommended
amplifier power rating” that is not
nearly so well defined. A recent let-
ter from a reader cites the example
of two speakers whose rated sensi-
tivities differ by 13 dB—a required-
power ratio of twenty to one!'—but
whose minimum suggested ampli-
fier powers differ by only two to
one. My correspondent was under-
standably puzzled by the discrepan-
cy, and his puzzlement made me
very aware of the semantic pitfalls
we risk when trying to make defined
specifications  correspond  with
seemingly related numbers that
have no technical validity.

First, let’s define some terms.
Sensitivity, as applied to a speaker,
normally means the sound-pressure
level (SPL) measured at 1 meter
from its front surface when the

speaker is driven by 2.83 volts. To
the best of my knowledge there is no
current standard for speaker meas-
urements in this country, but the 1-
meter spacing and 2.83-volt drive
level seem to enjoy at least de facto
acceptance.

I do not know of a standard test
frequency or other signal definition.
Sometimes the signal used to meas-
ure sensitivity is full-range pink
noise, and sometimes it is specified
as “1,000 Hz.” A single-frequency
(sine-wave) signal is undesirable,
however, since a speaker’s response
can vary by several decibels over a
narrow range of frequencies. For
Hirsch-Houck Labs tests we have
settled on a band of pink noise 1|
octave wide centered at 1,000 Hz.
Such a signal avoids the possibility
of narrow-band response variations
affecting the results, and it tests the
speaker’s sensitivity near the center
of its useful range.

Why 2.83 volts? Because that rep-
resents a power level of 1 watt into
an 8-ohm resistive load. Disregard-
ing for the moment that no speaker
is likely to look to an amplifier like
an 8-ohm resistor, except possibly
at a few discrete frequencies, this
means that the measurement is ac-
tually one of voltage sensitivity
rather than efficiency. In ratings
sensitivity is often listed as “x dB
for a l-watt input,” but that is not
correct; the reference level is 2.83
volts.

The efficiency of a speaker (ex-
pressed as a percentage) is the ratio
of its total acoustic power output,
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Tested This Month

Proton D540
Integrated Amplifier

Celestim DL8
Speaker System

Tandberg TCA 3008A
Preamply

Nikko NR-750
Recerver

Puwoneer CT-A9X
Cassette Deck

Canon VR-40A
VHS Hi-FiVCR
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measured in all directions and over
the full audio frequency range, to its
electrical power input from the am-
plifier. An efficiency measurement
encompasses the speaker’s sensitivi-
ty, its actual impedance over the fre-
quency range, and its directional
properties. Sensitivity is more ap-
plicable to real-world listening con-
ditions, however, since the voltage
output of most amplifiers is fairly
constant over a wide range of load
resistances. A user does not need to
know how efficient a speaker is, or
how much power is actually being
supplied by the amplifier, but rather
how much sound level the speaker
will produce for a given amplifier
output voltage. Two speakers with
the same sensitivity rating but dif-
ferent impedances, such as 4 and 8
ohms, will—all else being equal—
sound identically loud, even though
a 4-ohm speaker will draw twice as
much power from the amplifier for
the same acoustic output as an 8-
ohm speaker will.

It has been widely stated, and it
bears repetition here, that a speak-
er’s sensitivity and impedance rat-
ings have nothing whatever to do
with its sound quality. There is a
fundamental relationship between
enclosure volume, low-frequency
response limits, and efficiency
(which, as I have pointed out, is
related to but is not the same as sen-
sitivity). Although this relationship
really applies only to the perform-
ance of low-frequency drivers
(woofers), in practice higher-fre-
quency drivers can easily be made
more efficient than the system’s
woofer. It is the woofer, therefore,
that limits a speaker’s overall effi-
ciency. If a small speaker system is
to have a good bass response, it
must be relatively inefficient, but
otherwise it can be as good a trans-
ducer as a larger and more efficient
design with the same frequency re-
sponse. Since most amplifiers can
deliver more power into 4 ohms
than into 8 ohms, however, speaker
designers often use 4-ohm drivers to
take better advantage of an ampli-
fier’s capabilities.

Now we come to the confusing
part of the story. Almost every
speaker manufacturer specifies a
range of amplifier powers that he
deems suitable for driving his prod-
ucts. Typically, such ratings follow




H idden inside personal stereos,
VCRs, and computers is some-
thing that most people don’t even
realize is there.

All of these personal electronics
differ in both function and form, but
inside they’re all made Up of incredibly
advanced electronic components. So
they all have the potential to sound
extremely good.

With the Bose® family of powered
speaker systems,
you can finally
unleash all the
high fidelity that's
lrapped inside
your personal
electronics.

The RoomMate" System.
The' Bose RoomMate system
brings room-filling high
fidelity out of virtually any-
thing equipped with a
headphone jack. For example,
connect it to one of the new
generation of portable Compagt
Disc players, and you'll have the
world'’s smallest complete digital
stereo systemn!

RoomMate" Syswm

Release the High Fidelity
from Your High Technology.

The Video RoomMate
System. The new Video
RoomMate system adds
true hi-fi sound to VCRs,
televisions, and video
disc players. Magnetic
shielding, a volume con-
trol and RCA cables
make it compatible with
any VCR—right out of
the box. Plug the Video
RoomMate system into
your video source, and you'll be one
step closer to the theater itself.

Both systems have a built-in amplitier
and active equalizer for component-
system fdelity, and a nearly indestruc-
tible cabinet for durability. And both
RoomMate systems use some of the
same audio technology that made the
Bose 901° speaker an audio legend.

Best of all, the RoomMate ard
Video RoomMate systems are very
easy to live with. They’re affordable
enough to use with all your personal
electronics. There’s also a line of ac-
cessories available, such as travel
bags, wall mounts, adapters, and the
mounting arm shown or:the left.

You'll probably find applications for

Video RoomMate™ Systom

the RoomMate

and Videa RcomMate

systems nearly everywhere

you look—because real high fidelity
is hiding all around you, in all your
electronics! Hear the Bose powered
speaker systems at your authorized
RoomMate and Video RoomMate
dealer soon, or write to:

Bose Corporation, Department SR,
10 Speen Street, Framingham,

MA 017071
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Better sound through research.



TECHNICAL TALK

the form “Use with amplifiers rated
from 10 to 150 watts” or “Mini-
mum recommended power 10
watts, maximum power 150 watts.”
Few other speaker specifications, |
believe, cause as much confusion as
this one.

The purpose of a recommended-
power specification is to give the
prospective buyer a rough, “ball-
park” figure for judging a speaker’s
compatibility with a particular am-
plifier he may already have or be
considering  buying.  Generally
speaking, the minimum recom-
mended power indicates that “typi-
cal” home listening levels (whatever
they might be) will require an am-
plifier rated to deliver at least 10
watts per channel. Considering that
the actual average power required
for a comfortable listening level is
often well under 1 watt, this seems
quite reasonable; the 10-dB power
reserve should be sufficient to han-
dle most program peaks. Unfortu-

nately, there is no more likely to be
a “typical” music system installa-
tion than an “average” listener.
These entities might be envisioned
statistically, but in reality they are
purely imaginary. Let’s look at a few
hypothetical examples of atypical
listening situations that are more
likely to be encountered than that
“typical” one.

Suppose our “average” listener
turns up the volume just a bit, per-
haps to override the noise of a
household appliance or passing traf-
fic. The average amplifier power
output might have to be increased
to 4 or 5 watts, and the peaks would
then be severely clipped. Obviously,
a 10-watt amplifier would be inade-
quate in this situation. On the other
hand, someone in a rural location,
without the inevitable urban noise
pollution, might be able to enjoy a
comfortable listening level with no
more than 0.1 watt of power on
average. In this case, anything more

than the minimum amplifier rating
would be wasted.

Now let’s consider the matter of
individual listening preferences.
The examples cited might apply to
people who like to listen to light-
classical or popular music at moder-
ate levels that might not suit either
hard-rock enthusiasts or hard-core
audiophiles who want to re-create
live listening levels. A several-fold
increase in available power might
easily be needed to satisfy these seg-
ments of the audio population. You
can see that our apparently reason-
able 10-watt minimum recom-
mended amplifier rating might have
to be increased to 50 watts or more
under certain not too unusual con-
ditions (and in all these examples
we have assumed the same listen-
ing-room characteristics, which also
affect power needs considerably).

Apparently (with apologies to
Lewis Carroll’'s Humpty Dumpty) a
“minimum power recommenda-

Discwasher.
The clear choice for tape care.

To maintain sound quality
and prevent damaged
tapes, use Discwasher tape
care products regularly. The
Perfect Path™ Cassette
Head Cleaner is a unigue,
non-abrasive dry cleaning
system. Scientifically

designed to remove oxides
and residues from the
entire tape path and tape
heads. Discwasher CPR™
cleans capstans and pinch
rollers to prevent tape
jamming. To eliminate
magnetism problems, use

Discwasher D'Mag™ For
total tape care maintenance,
you can trust Discwasher,

Discwasher, the leader in
audio care technology, is
the clear choice for video
care, too.

The sound and sight come through clean and clear

discwasher

1407 North Providence Road, PO. Box 6021, Columbia, MO 65205

CIRCLE NO. 10 ON READER SERVICE CARD

©1985 Discwasher
A DIVISION OF INTERNATIONAL JENSEN INC.

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 831
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-Fina_‘lly, stereo can come out and play.

Bose” 101" Environmental Speaker
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tion” from a speaker manufacturer
means exactly what he intends it to
mean, no more and no less. In my
correspondent’s example, a speaker
with a 102-dB sensitivity had a min-
imum power recommendation of 5
watts, while another, rated at 89 dB,
was suggested for use with a 10-watt
amplifier. The seeming inconsisten-
cy can be explained by the fact that
there are no 5-watt amplifiers made
that would be used with component
speakers; in fact, I doubt there are
any suitable 10-watt amplifiers ei-
ther. Literally any amplifier you
might select would have more than
the recommended minimum power
for either of these speakers, or just
about any other you might name.
My advice is to ignore the mini-
mum-power part of the specifica-
tion, with one possible exception. If
a speaker’s minimum-power rating
is high—40 to 80 watts, say—and
the sensitivity is at least 85 or 86 dB,
you can infer that the manufacturer
is hinting that his speaker deserves a
high-quality component amplifier
and would be mismated to a low-
priced receiver with a 20-watt rat-
ing. In such a case the speaker’s
price will usually reinforce this in-
ference—a $1,000 speaker is wasted
on a $200 receiver, although it
would probably sound just fine.

How about that recommended
maximum-power figure? Consider
it just a common-sense admonition
not to drive the speaker with an
amplifier capable of vaporizing it
during a moment’s carelessness. Al-
though there are few speakers that
cannot be damaged by an over-driv-
en 25-watt amplifier, and an aston-
ishing number of speakers (includ-
ing some rather small ones) that
thrive when used with a good 200-
watt amplifier, the maximum-pow-
er rating is the manufacturer’s way
of warning the user not to place the
speaker in unnecessary jeopardy.

The weatherproof Bose 101
speaker can play true high fidelity
scund almost anywhere. Optional
mounting accessories and colored
decorator grilles make the 101
system a perfect match for any
environment—indoors and out.
Hear it ncw at your authorized Bose
dealer. For more information, write:
Bose Corpo-ation, Dept. SR,

10 Speen St., Framingham,

MA 01701
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Better sound through research.

In general, however, 1 would pre-
fer to operate that hypothetical ““10
to 150 watt” speaker from a 150-
watt amplifier than from a 10-watt
amplifier. In fact, I routinely listen
to speakers through a 350-watt-per-
channel amplifier—which most of
the time is delivering a fraction of a
watt. When the program or other
conditions require it, I use the full
power of the amplifier for brief peri-
ods, and the results are most gratify-
ing. And, although few of the speak-
ers I test are rated for more than 100
or 150 watts, I have never damaged
a speaker while listening to it. O
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i avideo
system isn’t
worth hearing,
tism’t
worth seeing.

by Ray Charles

“My word, have you ever
seriously listened to most video
systems? This is not great sound,
my friend, this is noise. They may
give you something pretty to look
at, but they sure make you pay

with your ears.
| Then one day the Pioneer folks
ask me to listen to their videodisc
system called LaserDisc. And 'm
amazed. The sound on LaserDisc
is every bit as good as I ever heard
on my stereo.

Maybe better.

[ think to myself, ‘If the sound is so great, maybe the picture isn't so hot” So I ask the
ex(s)erts. And they tell me that the picture on LaserDisc is so much better than any other
video system, nothing else even comes close.

And then they tell me that because the disc is read by a beam of light instead of a video
head or a needle, it can’t wear out the way tapes or records do.

Suddenly, it all becomes very clear to me: if you could
get the best sound and the best picture from the same
system, if you didn't have to give up one to get the other,
how could you possibly consider anything else?

[ don't care if you're a big video-music
fan, or all you do is watch movies. Either
way, you're not going to do better than
LaserDisc nohow.”

Model shown LD-700.

| A PIONEER
Prices start at $299. suzgesica retait price Video for those

LaserDisc™ brand videodisc player is a trademark of Pioneer Electronics Corp.

© 1985 Pioneer Video, Inc. All rights reserved. WhO I'eally care abOUt al,lle.
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PROTON D540

INTEGRATED AMPLIFIER

b ulzan Hzrsch Hirsch-Houck Laboratories

MPLIFIER designers have long
recognized the significance
and desirability of a high
short-term reserve power
capability; it is the basis for the
dynamic-headroom specification.
But Proton’s research suggested that
the standard EIA 20-millisecond
dynamic-headroom tone-burst test
signal was unrealistically short in
view of the peak-power demands of
real-world music signals. Although
the maximum amplitudes might
last only 20 milliseconds or so,
many waveforms decay over a
much longer time period and thus
could require an amplifier to deliver
much more than its rated contin-
uous power for as long as several
hundred milliseconds.

To meet this requirement, Proton
developed a Dynamic Power on De-
mand (DPD) system, used in the
new D540 integrated amplifier, that
allows an amplifier’s maximum un-
clipped output to exceed its contin-
uous-power rating by four times (a
6-dB increase) for considerably
more than 20 milliseconds and to
decay slowly over a relatively long
period before returning to the maxi-
mum steady-state output level.
While the same capability could
have been achieved by several con-
ventional design approaches, anoth-
er requirement for Proton’s designs
was that the amplifier be highly effi-
cient and moderately priced.

The D540 is a relatively low-pow-
ered amplifier whose output transis-
tors normally operate from a low-
voltage power supply although they
are capable of much higher power
levels. There is also, however, a sec-
ond, high-voltage supply, together
with a power-control circuit that
monitors the instantaneous output
level from the amplifier. When the
D540’s output power reaches an in-
ternally set threshold level (which is
close to the amplifier’s continuous-
power capability), fast-acting elec-
tronic switches connect the high-
voltage power supply to the output
transistors, increasing their maxi-
mum power capability to several
times its normal value. Because the
high-voltage supply is used infre-
quently and only for short periods
of time, its continuous current rat-
ing can be very low. In fact, it mere-
ly charges up the capacitors to its
full voltage, and when more power
is needed the amplifier draws it
from those capacitors.

Proton’s DPD system calls for
storage capacitors large enough that
a high short-term power level can be
sustained for 200 to 400 millisec-
onds, after which it gradually de-
clines. If a continuous tone is ap-
plied at the highest signal level, the
DPD power reserve decreases until
the internal switches disconnect it,
leaving the amplifier to operate at
its rated continuous-power level

while the capacitors recharge (which
takes about a second). Because the
switching occurs at close to the am-
plifier’s normal full-power level,
any switching transients are masked
by the program content. And since
the power transistors operate at a
fraction of their capability under
normal conditions, they cannot
overheat and therefore require no
current limiting or thermal protec-
tion systems.

The Proton D540 is a compact
but surprisingly heavy unit with a
minimum of visible controls on its
all-black exterior. Simple pushbut-
tons turn it on.and off and select
one or both sets of speaker outputs.
Other than the small input-selector
pushbuttons, the only visible oper-
ating control is the volume knob.
The inputs provided are for phono,
tuner, CD player (marked DAD, for
digital audio disc), and video; each
button is duplicated to allow inde-
pendent selection of sources for lis-
tening or tape recording. Similar
buttons select playback from either
of two tape decks or cross-connect
them for dubbing from either ma-
chine to the other. There is a small
yellow-green power-on pilot light
and a red light that glows when the
DPD power supply is being used.

Behind a hinged door on the front
panel are small center-detented
knobs for the bass and treble tone
controls and the balance control,
buttons for mono mode and loud-
ness compensation, and a BASS EQ
button that engages a low-frequency
boost circuit to extend the low-fre-
quency response of typical small
woofers. The BASS EQ circuit has no
effect above 100 Hz, but it boosts
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SDa SRS
$1295.00 ea

?

SDA 1
$875 00 ea

SDA CRS
$395 00 ea

Matthew Polk's total dedication to a philosophy of uncompromising quality results in dramatically better sounding speakers for you.

“The Genius of Matthew Polk
Creates Better Sounding Loudspeakers”

atthew Polk has combined Hear for Yourself Why Polk is #1

human creative genius and Last vear, for the second year in a row, Polk

computer technology to design Audio was voted #1 in the Audio Video

loudspeakers of unexcelled Grand Prix. It was the 4th vear in a row
musical sound quality for vou that Polk won the Audio Video Grand Prix
Polk Speakers Sound Better Speaker of the Year Award. Polk speakers are
The ultimate goal of every one of Matthew designed better, built better and sound better!
Polk’s loudspeakers is to enable vou to We are The Speaker Specialists® Polk builds
achieve better sound in your listening room a wide variety of different loudspeakers for
and 1o give you the greatest listening plea- different needs and budgets, however, thei
sure and long term satisfaction from vour ultimate goal is always your total musical
music and hifi. You will find Grand Prix satisfaction. If vou're looking for lifelike
Award winning state-of-the-art technology in musical quality, world class technology and
every Polk speaker system from the least to unexcelled value, Polk loudspeakers are
the most expensive. At Polk Audio technology vour ohvious choice. You'll always be glad
serves music, and you. you bought the best.

For your nearest Polk dealer see page 146. "CIRCLE NO. 37 ON READER SERVICE CARD
For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 836




“At the price, they're simply a steal.”
AUDIOGRAM MAGAZINE

new generation of Polk Monitors is
A now available which incorporate the

same high definition Silver Coil
Dome tweeters and Optimized Flux Density
drivers developed for the SDAs. Polk Monitor
Series loudspeakers have always had a well
deserved reputation for offering state-of-the-
art performance and technology usually
found only in systems which sell for many
limes their modest cost. In fact, many
knowledgeable listeners consider that other
than the SDAs, Polk Monitors are the finest
imaging speakers in the world, regardless of
price. They have been compared in perform-
ance with loudspeakers which sell for up 10
$10,000 a pair and are absolutely the best
sounding loudspeakers for the money avail-
able on the market. Now they sound even
better than ever.

“Open, uncolored, perfectly imaged
sound.” MUSICIAN MAGAZINE

All the Polk Monitors, regardless of price,
offer consistently superb construction and
sonic performance. They achieve open, box-
less, three dimensional imaging surpassed
only by the SDAs. The Monitor’ silky smooth
frequency response assures natural, non-
fatiguing, easy to listen to sound,; while their
instantaneous transient response results in
music that is crisply reproduced with lifelike
clarity and detail. In addition, dynamic bass
performance, ulira wide dispersion, high
efficiency and high power handling are all
much appreciated hallmarks of Monitor
Series performance.

Polk’s Uncompromising Standard
of Superior Sonic Performance

The consistently superb performance of
the Polk Monitors is in large part due to the
fact that they all utilize very similar compo-
nents and design features. However, more
importantly, it is the elegant integration of
concepts and components which results in
the superior sonic performance and value
which sets the Monitor Series apart. Audio-
gram magazine said, *How does Polk do it?
We think it is mostly execution. They hear
very well and they care.” Audiogram is
absolutely right! At Polk we take the same
care with each and every product we build,
whether it is our most or least expensive. We
lavish the same lengthy amount of critical
listening and tuning on every single Polk
speaker hecause we know that having a
limited budget does not necessarily indicate
that you have a limited ability to appreciate
true musical quality. That’s why Polk speak-
ers sound better.

polkfaudio

The Speaker Specialists

“Polk’s Remarkable Monitors Redefine
Incredible Sound/Affordable Price”

Monitor 13C
Monitor 108 $379.95ea

$329 95 ea

#onitor A
$84.95ea

4

Polk dedication to quality is apparent in
every detail of design, construction and
superior sonic perfermance.

= b

Foryour nearest Polk dealer see page 146.

Polk’s remarkable Monitor Series Loudspeakers offer state-of-the-art technology and
performance usually found only in systeras which sell for many limes theirmodest cost.

There’s A Polk Monitor Perfect for You

speakers. As you move up the Monitor Series
the speakers get larger, more efficient, han-
dle higher power, have greater dynamic
range and better bass response. They are
designed so that a smaller Polk played in a
small room will sound nearly identical to a
larger Polk in a large room. And, of course,
a larger Polk in a smaller room will play that
much louder and have even better bass. The
RTA 12C ako incorporates unique technol-
ogy which results in improved imaging and
clarity Whatever your budget, there is a Polk
Monitor which is perfect to fulfill your sonic
dreams at a price you can afford.

I Digital Drsc Ready

Monitor 7C
€249 95 ea

There are six Potk Monitor Series loud-

— m— =
CIRCLE NO. 37 ON READER SERVICE CARD

For Dealer Nearest You Call TOLL-FREE 800-633-225Z Ext. 856



Matthew Polk’s remarkable new SDA-SRS was selected for the prestigious 1985 CES Design and Engineering Exhibition.

“The Genius of Matthew Polk
Redefines State-of-the-Art”

been driven by an all consuming State-of-the-Art Performance Features
passion: to develop the ultimate SDA [ Exclusive Patented SDA TRUE STEREQ
| loudspeaker. He has succeeded. Technology™
Matthew Polk’s Ultimate SDA (] Effective Bass Radiating Area Equivalent
| The extraordinary new SDA Signature Refer- l to a 40" Woofer
ence System combines Polk's patented SDA (] Mulitple Driver Line-Source Topology
| TRUE STEREQ Technology* with phase- | (] Phase-Coherent Time-Compensated
|

or the last 4 vears Matthew Polk has ’ The SDA Signature Reference System's

coherent vertical line-source topology. The Driver Alignment

result is a high efficiency, low coloration [J Progressive Point-Source Tweeter Array
system of awesome and seemingly limitless (] Full System Complement Sub-Bass Drive
dynamic range and bass capabilities. It (J Panel Mounted Isophase Crossover
reproduces music with a precisely detailed [ Bi-Wire/Bi-Amp Capability

and life-like 3-dimensional soundstage (] 1000 Watt/Channel Power Handling

} which is unequalled. | [ Non-Resonant Monocoque Cabinet

Foryour nearest Polk dealer see page 146. CIRCLE NO. 37 ON READER SERVICE CARD
For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 836




“They truly represent a breakthrough”
ROLLING STONE MAGAZINE

olk’s critically acclaimed, Audio
P Video Grand Prix Award winning SDA

technology is the most important
fundamental advance in loudspeaker tech-
nology since stereo itself Listeners are
amazed when they hear the huge, lifelike,
three-dimensional sonic image produced by
Polk’s SDA speakers. The nation’s top audio
experts agree that Polk SDA loudspeakers
always sound better than conventional loud-
speakers. Stereo Review said, “Spectacular
...the result is always better than would be
achieved by conventional speakers.” High
Fidelity said, “Astounding... We have yet 10
hear any stereo program that doesn't bene-
fit.” Now the dramatic audible benefits of
Polk’s exclusive TRUE STEREO SDA tech-
nology are available in 4 uniquely superb
loudspeaker systems, the SDA-1A, SDA-2,
SDA CRS and the incredible new SDA SRS.

Polk's Revolutionary SDAs:
The First TRUE STEREO Speakers

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

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, a mono loudspeaker is de-
signed to be heard by two ears at once while
true stereo loudspeakers should each be

he Speaker Specialists

“Polk’s Revolutionary TRUE STEREO SDAs
Always Sound Better Than Conventional Speakers”

€DA 2
$625 00 ea

heard by only one ear apiece (like head-
phones). The revolutionary Polk SDAs are
the first TRUE STEREO speakers engineered
to accomplish this and fully realize the
astonishingly lifelike three-dimensianal
imaging capabilities of the stereophonic
sound medium.

“A new dimension in the sound.”
STEREO REVIEW 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

“Polk Reinvents the Loudspeaker” HIGH FIDELITY MAGAZINE

Polk's revolutionary
TRUE STEREO SDA
Loudspeakers fully
realize the aston.
ishingly lifelike,
three dimensional
imaging capabillities
of the stereophonic
sound medium.
Stereo Review says
“the result is always
better than that
achieved by conven-
tional speakers.”
High Fidelity says
they're “Mind bog-
gling...astounding
and flabbergasting.”

SDA SRS
$1295 €0 2a

SDA 1
SE75 00 ¢a

<] (<]

been iransported 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. You will
hear instruments, ambience and subtle musi-
cal nuances (normally masked by con-
ventional 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 literatly, a
new dimension in the sound is a most
atractive bonus...” Records, CDSs, tapes,
video and FM all henefit equally as dramat-
ically. SDAs allow you to experience the
spine tingling excitement, majesty and plea-
sure of live music in your own home. You
must hear the remarkable sonic benefits of
SDA technology for yourself. You too will
agree with Stereo Review's dramatic conclu-
sion: “the result is always better than would
be achieved by conventional speakers...it
does indeed add a new dimension to repro-
duced sound.

The experts agree: Polk speakers sound
better. Hear them for yourself?

polkiaudio

1915 Annapolis Road, Baltimore,

Maryland 21230
In Canada: Dist. by Evolution Technology

ULS. Fateut No. 4.489.432. Deer putents penuding, U.S. & Foregn

Foryour nearest Polk dealer see page 146.

CIRCLE NO. 37 ON READER SERVICE CARD

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 836
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the response by almost 10 dB
around 50 Hz while cutting the
response by 18 dB per octave below
40 Hz.

In addition to the various signal
input and output jacks, the rear
panel has PRE-OUT and MAIN-IN
jacks, normally joined by jumpers,
for connecting external signal-pro-
cessing accessories into the signal
path. A pushbutton near the gold-
plated phono jacks sets the pream-
plifier for input from either a mov-
ing-magnet or a moving-coil car-
tridge, and another button selects
either high or low gain for the MC
input. A three-position slide switch
selects 100, 200, or 320 picofarads
input capacitance for the MM input
(across a 47,000-ohm resistance).
Another slide switch engages Pro-
ton’s “‘anti-clipping™ circuit, which
smoothly rounds off the output
waveform when the amplifier’s lim-
its are exceeded rather than allow-
ing hard clipping with its audibly
unpleasant high-order harmonics.
Another switch connects the two
channels in a bridged mode, trans-
forming the D540 into a mono am-
plifier with more than double its
normal power. For stereo operation
in the brnidged mode, a second pow-
er amplifier can be driven from the
D540’s PRE-OUT jacks.

The Proton D540 is rated to de-
liver 40 watts into 8-ohm loads
from 20 to 20,000 Hz with no more
than 0.02 percent total harmonic
distortion. Its dynamic power is
variously rated from 150 to 380
watts for loads of 2, 4, and 8 ohms
with durations from 20 to 200 milli-
seconds. The D540 is 1612 inches
wide, 12% inches deep, and 3%
inches high and weighs just over 19
pounds. Price: $350. Proton Corpo-
ration, Dept. SR, 737 W. Artesia
Blvd., Compton, CA 90220.

Lab Tests

Preconditioning the Proton D540
for one hour at 13.3 watts (one-third
rated power) made its top quite hot
above the transistor heat sinks, but
in normal use it never became more
than moderately warm to the touch.
With both channels driven at 1,000
Hz, the outputs clipped at 60 watts
into 8 ohms, 90 watts into 4 ohms,
and 128 watts into 2 ohms.

The 8-ohm harmonic distortion
at 1,000 Hz fell from 0.006 to 0.002

FEATURES
VAR e L
O Dynamic Power on Demand: O Front-panel headphone jack

dual power supply provides 6-dB
dynamic headroom; high main-in jacks
dynamic power available for 200 Bridgeable for higher power in

[0 Separate rear-panel pre-out and
O
to 400 milliseconds mono mode
O
O

O Inputs include phono, tuner, Gold-plated hono-irg)ut jacks
CD, video, and two tape decks Selectable MM or M
O Separate input-selector buttons ghono-preampliﬁer modes
for listening and tape recording O Switchable sensitivity for MC
O Dubbing from either tape deck cartridge (high or low)
to the other O Switchable capacitance for MM
0 Two switchable speaker outputs cartridge (100, 200, 320 pF)
0 Hinged door conceals controls 0 Anti-chipping circuit
for bass, treble, balance, mono, 0O Three a.c. outlets (one switched)
loudness, and Bass EQ
PROTON D540
CLIPPING POWER QUTPUT VS. TONE-BURST DURATION
G2 8 OHMS BRIDGED (MONO) _ I i 1
= e = | \,\ TIME BETWEEN TONE BURSTS = 0.5 SECONDS
2 OHMS
A\
§ 400 \\
E 300 —— ~
s Z0MMS | Do s, \
8 N\
Q 200 -
8 OHMS
100
™ T T |7 T [ RATED 8 OHM OUTPUT
0
0.02 0.05 0.1 0.5 ! 5 10 20
TIME, SECONDS
HIRSCH-HOUCK LABMEASUREMENTS
Jren—
1,000-Hz output power at clipping: Sensitivity (1-watt output): tuner,
60 watts into 8 ohms; 90 watts 23.5 mV; MM phono, 0.4 mV;
into 4 ohms; 128 watts into MC phono, 0.032 mV (high),
2 ohms 0.016 mV (low)
Clipping headroom (relative to Output noise referred to 1 watt
rated output): 1.76 dB (8 ohms) output (A-weighted): tuner, —91
Dynamic power output: 156 watts dB; MM phono, —84 dB; MC
into 8 o’:ms; 288 watts into phono (high), —74 dB
4 ohms; 530 watts into 2 ohms Phono-input overload level (MM):
(see text) 220 to 260 mV depending on
Dynamic headroom: 5.9 dB frequency
(8 ohms) Phono-input impedance (MM):
Frequency response: +0, —0.5 dB 45,000 ohms in parallel with
from 20 to 20,000 Hz 120-pF capacitance (100-pF
Maximum distortion from 20 to setting)
20,000 Hz at 40 watts output: Slew factor: greater than 25
0.016% into 8 ohms RIAA equalization accuracy: +0,
—1 dB from 20 to 20,000 Hz
percent as the power increased from ly higher readings and maximum
1 to 40 watts, rising to 0.0033 per- power levels. In all cases the distor-
cent at 50 watts. The distortion tion was less than 0.01 percent from
curves were quite similar with 1 watt to the clipping point. The
4-ohm and 2-ohm loads, with slight- reactive load factor was 2.3 dB. The
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TEST REPORTS

amplifier was exceptionally stable
with complex reactive simulated
speaker loads, showing only a single
cycle of overshoot on a 10,000-Hz
square wave signal.

Across the audio range, at rated
power or less, the distortion was
typically 0.0025 to 0.005 percent,
rising to 0.007 to 0.008 percent at 20
Hz and 0.01 to 0.016 percent at

The Proton D540 1s not only
the most powerful “40-watt”
amplifier we have used, it 1s
one of the few of any rating
whose capabilities begin to
encompass the dynamic

properties of ltve music.

—=TEeT >

20,000 Hz. At all times the distor-
tion was well below the rated 0.02
percent.

Dynamic-power measurements
dramatically demonstrated the ef-
fectiveness of the DPD system. The
standard EIA dynamic-headroom
measurement, with 8-ohm loads,
produced a 20-millisecond output
of 156 watts (for a headroom of 5.9
dB). With 4-ohm loads, the dy-
namic power was 288 watts, and
into 2 ohms it was a prodigious 530
watts!

We also made dynamic-power
measurements under the conditions
specified by Proton for its amplifier
ratings, using burst durations from
20 to 1,000 milliseconds and off
times of 500 milliseconds, into
loads of 2, 4, and 8 ohms and in the
bridged mode with an 8-ohm load.
The accompanying graph tells the
story more vividly than mere
words. With 4- and 8-ohm loads,
the full 20-millisecond power level
was maintained for 300 and 400
milliseconds, respectively, falling to
the steady-state levels after a second
or two. With 2-ohm loads, charge is
drawn more rapidly from the high-
voltage capacitors, and the maxi-
mum output dropped slightly dur-
ing the first 100 milliseconds, fol-
lowed by a smooth decline to con-
tinuous levels after about 2 seconds.
In the bridged mode (8 ohms), the
maximum output of almost 570
watts was maintained for 200 milli-

seconds, and then the output
dropped to 170 watts (the contin-
uous value) after 1 second.

The D540’s tone controls had
good characteristics and were capa-
ble of making subtle changes in the
sound. The BASS EQ control boosted
response 9.5 dB at 47 Hz and cut it
by 12 dB at 20 Hz. The loudness
compensation boosted both low and
high frequencies to a moderate de-
gree as the volume was reduced.

Comments

By any objective criteria, the Pro-
ton D540 is an exceptional ampli-
fier. Its low noise and distortion lev-
els, control flexibility, cool opera-
tion, and generally ideal perform-
ance by themselves rank it among
the finest amplifiers we have seen.
There are many good amplifiers on
the market, however, and the spe-
cial quality of the D540 really shows
itself in the performance of its DPD
system.

Listening to CD’s and other wide-
range sources left no doubt of the
remarkable qualities of this ampli-
fier. It begs the issue merely to say
that the D540 is by far the most
powerful ““40 watt” amplifier we
have used (which it certainly is).
More to the point, it is one of the
few amplifiers of any rating we have
seen whose capabilities begin to en-
compass the dynamic properties of
live music. The peak-to-average ra-
tio of music waveforms is often in
the range of 10 to 20 dB, perhaps

more (although of course every case
is different). The Proton D540 has a
ratio of 6 dB between its peak and
its continuous maximum power
levels, but the average power re-
quired, even for loud listening, is
probably no more than a couple of
watts. That gives the amplifier an-
other 13 dB of dynamic range, for a
total useful dynamic range of more
than 20 dB. (Of course, I am not
using “dynamic range” in its usual
sense here. I am referring to the
peak-to-average range of music
rather than to the maximum sound
level compared to the background
noise in the hall.)

In practical terms, this means that
with a CD or similar source and rea-
sonably good speakers, the D540
brings us within earshot of the dy-
namic range of a live program.
Please note that this is not the same
as a realistic simulation of a live
performance translated to your
home; that is not within the capabil-
ity of any amplifier or any other
means now known to us. What the
Proton D540 will give you is a
degree of natural dynamics usually
obtainable only with a few extreme-
ly powerful and expensive ampli-
fiers. But with such amplifiers you
have to pay for a huge continuous-
power capability to reproduce high
peak levels for fractions of a second
at a time. The D540 gives you 99
percent of the same sonic impact at
a fraction of the price.

Circle 140 on reader service card

Marty, don’t you think that having a remote-control unit for your car stereo

is gilding the lily a bit . . .7
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CELESTION DL8
SPEAKER SYSTEM

HE new DLS8 loudspeaker

makes some of the ad-

vanced technology used in

Celestion’s very expensive
SL6 and SL600 speakers available
in a much more affordable price
range.

One of the most distinctive fea-
tures of Celestion’s SL600 speaker
system, which we tested last year, is
its thin copper-foil tweeter, whose
dome and voice-coil former are
made as a single, integral unit. Ce-
lestion used laser interferometry
and computer techniques to study
the modes of diaphragm vibration,
and the combined voice-coil and
dome structure was a result of that
investigation. As compared with
conventional tweeter construction,
this design has reduced mass (for
extended high-frequency response)
and improved heat conduction (for

Julian Hursch, Hirsh-Houck Laboratories

higher power-handling ability).
However, 1t is a costly driver to
manufacture, requiring precision
hand operations to mount the
tweeter’s integrated dome and voice
coil in its extremely narrow magnet-
ic gap.

The DL8 uses a similar tweeter,
although instead of copper it is
made of aluminum alloy, which ac-
tually reduces its moving mass still
further. At 2,500 Hz, there is a
crossover from the 1V4-inch tweeter
to an 8-inch cone woofer operating
in a sealed enclosure. The system is
rated for a nominal frequency re-
sponse of 50 to 20,000 Hz and a sen-
sitivity of 89 dB sound-pressure lev-
el (SPL) for a 1-watt input, and it is
recommended for use with ampli-
fiers rated to deliver from 10 to 150
watts per channel.

The Celestion DL8, housed in a

walnut-finish  wooden cabinet,
measures 19% inches high, 103
inches wide, and 103 inches deep.
Its acoustically transparent dark-
brown cloth grille is stretched on a
plastic frame that snaps into retain-
ers on the front panel of the cabinet.
The heavy-duty metal binding-post
terminals are recessed into the rear
of the cabinet. Although they accept
the stripped ends of wire leads, they
cannot be used with banana plugs or
similar connectors. Each speaker
weighs about 22 pounds. Price:
$500 per pair.

Lab Tests

Celestion provided us with a fre-
quency-response chart made on a
DLS8 system (not one of the units
supplied to us). To our surprise, our
own measurements, both of room
response and FFT quasi-anechoic
response, correlated extremely
closely with the Celestion curve. In
fact, we have never before encoun-
tered such close agreement between
our measurements of a speaker and
those made by its manufacturer,
even when the measurements were
made on the same test sample.

For measurements and listening,
we installed the DL8’s on stands
about 25 inches high, with the rear
of the speaker cabinets about 18
inches from the wall, in approxi-
mately the position Celestion sug-
gests.

The room response was among
the smoothest we have ever meas-
ured, and the close-miked woofer
response was an exact match to the
curve supplied by Celestion. The
two curves spliced smoothly and
unambiguously, resulting in a com-
posite frequency response of *+1.5
dB from 600 to 20,000 Hz. The
woofer’s maximum output was at
200 Hz, where it was about 5 dB
above the average midrange and
high-frequency level. From 70 to
20,000 Hz the composite response
variation was only * 3.5 dB. Below
200 Hz, the woofer’s output fell at 6
dB per octave from its maximal
+5-dB level and a steeper rolloff
was introduced by the crossover de-
sign below 45 or 50 Hz.

Our FFT response measurements,
made on axis at a 1-meter distance,
closely matched the manufacturer’s
graph, showing a 5- or 6-dB overall
variation from 200 to 15,000 Hz, a
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IN THREE OUT OF FOUR
HIGH PERFORMANCE TESTS WE
CAME OUT AHEAD OF BMW,.

IN THE FOURTH WE DIDN'T WANT TO.

What are these two cars doing on
an aircraft carrier and what are they
trying to prove anyway?

The silver one is a very famous
German-made sports sedan. A BMW
528e tnat sells for over $24.000*

The other one is a new Chrysler
LeBaron GTS that goes for under
$12,000F* and includes Chrysler’s
famous 5-year/50,000-mile Pro-
tection Plan** An American car that
can drcp the legendary BMW in its
tracks*** And give you back more
than $12,000 in change.

TJo dramatize the performance
supericrity of GTS over BMW, we
simulated official United States Auto-
mobile Club tests. Not on the track

@

Chrysler

Diwrsson of
Chrysier Corperation

where they were actually conducted,
but on the short, treacherous deck
cf an aircraft carrier.

In the actual tests, GTS beat
BMW in acceleration, from 0-50, by
€ full 1.44 seconds. In high speed
cornering, GTS stayed true up to .820
G Force: BMW lost it at .791. In the
t-icky esses of the slalom. GTS was
cuicker than BMW by a convincing
£%. And, when it came to braking,
from 60-0, GTS came up short...
13 feet shorter than BMW.

All of this was done to prove only
cne thing. That for under $12.000,
talf the BMW price. you no longer
have to go overboard to own one of
tie world’'s best-performing cars.

CHRYSLER LEBARON GTS.
IT'S OVER,OVER THERE.




*Sticker prices exclude tities and taxes. Standard equipment levels vary * *See Limited War-anty at dealer.
Excludes leases. Restrictions apply. * * *LSAC test results. GTS with optional tarbe. sposts handling package and
1% inch wheels versus 1985 standard eqaipped BMW. Buckle up for safety.
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distinct dip to —6 dB (relative to
average midrange levels) at 16,000
Hz, and a rising output above that
frequency. The high-frequency rise
was due to the tweeter’s resonance
peak at 24,000 Hz, where the output
was more than 10 dB higher than
the midrange level. Because of the
high “Q” of the relatively un-
damped resonance, the output at
20,000 Hz was essentially at mid-
range level.

Response measurements on axis
and 45 degrees off axis showed
moderate directivity in the horizon-
tal plane that changed very little
with frequency. The two measure-
ments differed typically by 3 to 6 dB
at most frequencies above 1,000 Hz,
but the divergence was never more
than 10 dB up to 20,000 Hz. The
phase linearity of the DL8 was very
good, with less than 0.8 millisecond
of group-delay variation from about
300 Hz to over 20,000 Hz.

The speaker’s impedance was 7.5
ohms at 200 Hz and about 7 ohms
from 10,000 to 20,000 Hz. It
reached maxima of 32 ohms at 80
Hz and 52 ohms at 1,800 Hz. Its
sensitivity was exactly as rated, 89
dB SPL at 1 meter with a 2.83-volt
drive level. Woofer distortion was
measured with a 3.2-volt drive, cor-
responding to a 90-dB midrange
SPL. The distortion was extremely
low (0.3 to 0.4 percent) at 90 to 100
Hz, and it increased to 1.9 percent
at 60 Hz and S percent at 40 Hz.

In power-handling tests with
1-cycle bursts at frequencies of 100,
1,000, and 10,000 Hz, the woofer
cone “bottomed” at 100 Hz with a
drive level of 25 watts, producing an
audible raspy sound that was clearly
due to excessive physical cone ex-
cursion. At 1,000 Hz, still handled
by the woofer, the amplifier clipped
at 280 watts (into the 28-ohm im-
pedance of the speaker at that fre-
quency) before the output of the
speaker showed significant wave-
form distortion. Finally, at 10,000
Hz the tweeter showed its true met-
tle: our amplifier clipped at 1,100
watts without any obvious signs of
distress from the speaker!

Comments

By any standard, the Celestion
DL8 proved itself to be a very fine
speaker. Measurements of a speak-
er, of course, give only a few clues to

its sound quality. Nevertheless, in
this case all our test data were so
good, and so closely in agreement
with Celestion’s claims, that we
must confess to being impressed.
Listening tests tended to confirm
our impressions.

Its sound was superbly balanced,
with a solid bass that belied its small
size, yet without undue upper-bass
emphasis or boxiness. The middles
and highs were seamless and so well
integrated that we simply heard the
total sound and gave up trying to
hear the minor response variations
that our microphone had detected.
After all, we don’t go 10 concerts to
perform an acoustic analysis on the
music, do we? Perhaps that is the
best way to describe the quality of
this speaker—thoroughly musical,
with an insidious tendency to be so
listenable as to discourage technical
criticism. We made a special effort
to be aware of the DL8’s spatial
properties (“imaging,” if you pre-
fer). Like any conventional front-
firing box system, its sound stage is
essentially confined to the space be-
tween the speakers, but it manages
to fill that part of the room with a
well-defined sound stage, mostly in
the listening room but sometimes
including the space immediately be-
hind the wall. We also found that

——
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these speakers respond very well to
spatial enhancers such as “sonic ho-
lography” and similar systems.

Finally, encouraged by our meas-
urements of the speaker’s power-
handling ability, we put that to a
practical test. Playing a record with
very  well-recorded  percussion
sound, we turned up the volume
until the sound was about as loud as
we felt comfortable with in a mod-
est-sized room (it had considerable
physical impact at that level). The
speakers sounded beautiful, with no
detectable compression of dynamics
and a surprisingly visceral effect
from the larger drums. The ampli-
fier power during this time averaged
perhaps 10 watts per channel, with
frequent peaks to well over 350
watts! This is something we would
not recommend with any small
speaker, including these, but it cer-
tainly says something about their
construction and quality.

There are many good speakers
selling at the price of the DLS.
Without attempting to establish
which are ‘“‘better” than others (if
only that could be done!) let me say
that I cannot recall hearing a speak-
er comparable in size or price to the
Celestion DL8 that I would rather
listen to for extended periods.
Circle 141 on reader service card

. Yes, Mr. Lehman, Dr. Heinz did yell out, ‘Eurekal,’ but it was not about
any speaker breakthrough. It was because afier five years of trying to get his re-
search assistant, Miss Dionne, to spend a week alone with him up at his cabin in

New Hampshire, she finally said, ‘Yes.’ "
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« When you put a satellite in orb t, you want every possible assurance that it will perform. That's why

corporations and governments all over the world ask NEC to build their satellites.

Even if you don't launch objects into outer space, it's conrfarting to know that NEC puts much of our
satellite PCM digital technology into our Compact Disc players for the Fome.

While most high fidelity compenies have only two or three years of experience with PCM digital audio,
NEC has been at it since 1965. So it comes as no surprise that other manufacturers are row imitating the
digital filtration and high-speed switching our CD players have had from the beginning. And it's no surprise
that independent ritics in America, Europe and Japan have awarded NEC's players top ratings.

You see, building satellites is not enough for NEC. We feel obligatad to

take the world's rost advanced technology one step further. Into your home. NE ‘

NEC Home Electronics (U.S.A.), inc.. 1401 Estes Avenue, Elk Grove Village. IL 60007 We bllng hlg_\ teChnO":)gy home.
CIRCLE NO. 193 ON READER SERVICE CARD
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PREAMPLIFIER

TANDBERG TC 308A

HE TCA 3008A is Tand-

berg’s finest preamplifier,

designed and styled with the

conservatism and under-
statement that characterize Tand-
berg products. Physically and elec-
trically, it matches the company’s
TPA 3009A power amplifier and
TPT 3001A tuner. Outwardly simi-
lar to the earlier TCA 3002A, which
it replaces in Tandberg’s product
line, the TCA 3008A incorporates
numerous changes in internal com-
ponents and mechanical design de-
tails.

Tandberg products typically offer
the level of performance and quality
of construction for which certain
extremely expensive “high end” au-
dio components have been noted,
but at prices just above those of the
better mass-market products. For
instance, all the audio stages use
polystyrene dielectric capacitors
and metal-film resistors (with 1 per-
cent tolerances in critical circuits).
It is felt by some audio designers
that the dielectric absorption of the
more commonly used electrolytic
capacitors causes a loss of detail in

Julian Hirsch, Hirsch-Houck Laboratories

the reproduced sound, hence their
preference for low-loss capacitors
whose dielectric absorption is typi-
cally 500 times less than that of elec-
trolytic types. For lower capactiance
values, most manufacturers use ce-
ramic capacitors, whose capacitance
changes with the applied voltage
(including the signal voltage itself).
Taking the position that the phase
shift introduced by such capaci-
tance change can affect the sound,
Tandberg uses only stable polysty-
rene capacitors instead of lower-cost
ceramic units throughout the TCA
3008A. In addition, the entire audio
section of the preamplifier uses dis-
crete transistors (no IC chips).

The TCA 3008A’s “mother
board,” on which almost all the cir-
cuitry is located, has been complete-
ly redesigned from that in the TCA
3002A. Layout revisions have re-
duced stray coupling between cir-
cuits, and many of the actual cir-
cuits differ from those of the TCA
3002A. Almost all of the surface on
the mother board not occupied by
circuit components or conductors is
covered with a conductive “‘ground

plane” that is said to reduce hum,
noise, and stray coupling even fur-
ther. According to Tandberg, the
moving-coil (MC) preamplifier sec-
tion was also modified for optimum
performance with medium-output
cartridges.

Like other Tandberg products, the
TCA 3008A is finished in black with
white panel markings and bright
metal knobs and pushbuttons. A
group of four tape-control buttons
select playback from tape 1 or tape 2
or cross-connect the decks for dub-
bing from either machine to the oth-
er. Other buttons are used for power
on/off and to select the infrasonic
filter, tone-control defeat, mono/
stereo mode, and loudness compen-
sation.

The headphone jack on the front
panel has an independent volume
control. Other small knobs operate
the bass and treble tone controls
(each has eleven detented posi-
tions), adjust balance (center de-
tented), and select the program
source. Besides the two tape decks,
inputs include a tuner, CD player,
MM phono, and MC phono. The
main volume control is a large
knob. A red LED pilot above each
pushbutton lights when it is de-
pressed.

On the rear of the preamplifier,
besides the various signal input and
output jacks, there is a pair of three-
position toggle switches. These se-
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lect MM phono-input terminations
of 33,000, 47,000, or 100,000 ohms
and shunting capacitances of 20,
120, or 350 picofarads. Next to the
power-cord socket is a voltage se-
lector for 115- or 230-volt opera-
tion. There are three switched a.c.
outlets, with a total capacity of 300
watts, and there is a single un-
switched outlet.

The Tandberg TCA 3008A meas-
ures 1718 inches wide, 13% inches
deep, and 3Ys inches high, and it
weighs 122 pounds. Available op-
tions include black acrylic side pan-
els or 19-inch rack-mounting at-
tachments. Price: $795. Tandberg of
America, Inc., Dept. SR, P.O. Box
58, Armonk, NY 10504.

Lab Tests

Measured with the EIA standard
load of 10,000 ohms in parallel with
1,000 picofarads (pF), the output of
the Tandberg TCA 3008A clipped at
11 volts at any frequency from 20 to
20,000 Hz. The headphone output
(unloaded) clipped at 27 volts at
1,000 Hz. Since the headphone jack
is driven by a separate amplifier
stage, taking its input ahead of the
tone controls, the headphone sound
is not affected by the volume, tone,
or loudness circuits.

At the standard EIA reference
line-level output of 2 volts, distor-
tion was between 0.0024 and 0.0028
percent over the entire audio range.
The sensitivity for a 0.5-volt refer-
ence output was 67 millivolts (mV)
for the high-level inputs, 1.05 mV
for the MM phono input, and 0.055
mV for the MC phono input. The
respective A-weighted signal-to-
noise ratios (referred to 0.5 volt)
were 96, 81, and 78 dB.

The high-level inputs could not be
overloaded by the highest signal
available to us (10 volts). The MM
phono input overloaded at about
300 mV at 1,000 Hz and higher, and
at 110 mV at 20 Hz (this is still
more than adequate reserve head-
room). The MC input overloaded at
16 to 17 mV at middle and high fre-
quencies, and at about 14 mV at 20
Hz. The measured resistance at the
MM phono input was exactly as
indicated for the three positions of
the switch in the rear. The capaci-
tance values differed somewhat
from the nominal values, reading
115 pF at the 20-pF setting, 180 pF

at the 120-pF setting, and 315 pF at
the 350-pF setting.

The tone-control circuit provided
an adequate range near the frequen-
cy extremes and, as is desirable, had
almost no effect between 200 and
3,000 Hz. With tone-control defeat,
the basic response was as flat as our
test instruments could resolve,
varying less than 0.1 dB overall
from 20 to 20,000 Hz. The loudness
compensation, which affected only
the low frequencies, was very mod-
erate and did not degrade the sound
in our use tests. The turnover fre-
quency was in the 200- to 300-Hz
range, with a maximum boost of
about 9 dB below 40 Hz. The infra-
sonic filter, which has a rated —3-
dB point of 15 Hz, affected the
response by only about 1 dB at 20
Hz. Finally, the RIAA phono equal-
ization was as flat as we have ever
measured, varying +0.5 dB from 20
to 20,000 Hz.

Comments

We have never heard (or heard
of) any properly controlled tests
demonstrating the audible differ-
ences that are claimed by some to
exist between various types of elec-
tronic components (principally ca-
pacitors and resistors). Under the
circumstances, we confess to con-
siderable skepticism. However, we
needed no such evidence to con-
vince us of the superior qualities of
the Tandberg TCA 3008A, many of
which are readily measurable with-
out probing the outer limits of hu-
man experience. It is unquestion-

ably one of the quietest, flattest (in
frequency response), and most bug-
free pieces of audio equipment we
have had the pleasure of using.

The preamplifier delivered no un-
wanted surprises—no switching
transients, no turn-on or turn-off
transients, no crosstalk between in-
puts, no noise at maximum volume
settings, and so forth. It is one of the
few preamplifiers we have used
whose noise level matches or sur-
passes that of a good CD player.
Whether or not that made an audi-
ble difference, there is no doubt that
it contributed to a thoroughly sat-
isfying listening experience.

The TCA 3008A is also one of the
few preamplifiers that can drive me-
dium-impedance headphones to
ear-shattering levels. Music lovers
whose family or neighbors do not
share their enthusiasm can dispense
with a power amplifier and speakers
and treat themselves to state-of-the-
art sound with the help of a pair of
high-quality phones and the Tand-
berg TCA 3008A.

Probably much or even all of the
same performance can be obtained
from some of the exotic preampli-
fiers selling for up to several times
as much as the TCA 3008A, but the
Tandberg unit provides what we
would consider the highest caliber
of audio preamplifier performance
for a relatively reasonable price. In-
cidentally, opening up its top re-
veals an interior layout as clean and
attractive as the electrical and
acoustic performance it delivers.
Circle 142 on reader service card

“. . . My God, they’re clipping!”
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NIKKO NR-750 RECEIVER

IKKO'S NR-750, a moder-
ately priced stereo receiv-
er, offers a full comple-
ment of operating fea-
tures in a compact and attractive
package. Its digital-synthesis AM/
FM tuner can operate in a scanning
mode (stopping on each receivable
signal) or it can be tuned manually
in steps of 200 kHz for FM and 10
kHz for AM. The audio preampli-
fier has inputs for one high-level
source (identified as CD/VIDEO) and
a moving-magnet phono cartridge
as well as input and output jacks
for two tape decks. Front-panel
switches can connect the decks for
dubbing from tape | to tape 2. The
audio amplifiers are rated to deliver
48 watts per channel into 8-ohm
loads from 20 to 20,000 Hz with no
more than 0.04 percent distortion.
Like many other digital-synthesis
receivers, the Nikko NR-750 has a
front-panel display window that
shows its complete operating status
at all times. Unlike some we have
seen, however, its multicolored dis-
play is more informative than deco-
rative. The tuner displays include
the tuned frequency and band, the
number of a selected preset station
(each of the seven preset buttons
can store the frequencies of one FM

Julian Hirsch, Hirsch-Houck Laboratories

and one AM station), a red stereo
indicator, and a signal-strength in-
dicator in the form of a rectangular
matrix of luminous dots whose
color changes from red to orange to
green as the signal strength in-
creases. Other indicators show the
selected program source, the status
of the tape inputs and dubbing con-
nections, and which of the two sets
of speaker outputs is connected
(both pairs can be connected simul-
taneously since they have separate
selector buttons). Finally, two rows
of horizontal red lights show the
approximate power output of each
channel.

Most of the NR-750’s front-panel
controls are pushbuttons, which are
used to switch power on or off and
to select the input source, tape-
monitor status, frequency band, FM
muting or mono mode (when the
muting is disabled), loudness com-
pensation, infrasonic filter, and
speaker connections. Two light-
pressure buttons scan the tuner up
or down in frequency if they are
held in or change the tuning in dis-
crete steps if they are pressed mo-
mentarily. The bass and treble tone-
control knobs are neither detented
nor provided with clearly visible in-
dex marks. A large volume knob

and a small center-detented balance
knob complete the front-panel con-
trols. There is also a front-panel
headphone jack.

The rear of the receiver contains
the various input and output jacks,
binding posts for the speaker out-
puts and the antennas (300- and 75-
ohm FM inputs and an AM long-
wire antenna), and a pivoted AM
ferrite-rod antenna. One of the two
a.c. convenience outlets is switched.
The Nikko NR-750 is finished in
black, and it has black knobs and
buttons and white markings. Di-
mensions are 17Va inches wide, 12
inches deep, and 3% inches high;
weight is 1612 pounds. Price: $250.
Nikko Audio Corp., Dept. SR, 5830
Triangle Dr., Commerce, CA
90040.

Lab Tests

The FM tuner section of the Nik-
ko NR-750, like that of many other
receivers we have tested, had a fixed
tuning-frequency error of about 30
kHz. The error increases the tuner’s
distortion, particularly at low signal
levels, and thus degrades its usable- |
sensitivity measurement. Although
the FM distortion in mono was low
(0.1 percent, as rated), the stereo
distortion was considerably higher
than the specified 0.2 percent. The
signal-to-noise ratio, however, was
close to the rated value for both
stereo and mono operation.

Most other tuner measurements
were good, especially the capture
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WOULD YOU BUY HI-FI VIDEO FROM ATV COMPANY?

The big word among video manufacturers now has AVC-500 epitomizes Denon's seund engireering.
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ratio of 1.1 dB, AM rejection of 63
dB, and image rejection of 73 dB.
The 19-kHz pilot carrier was pres-
ent in the audio output at a rather
high level of —46 dB, which should
cause no problems with normal op-
eration of the receiver but makes it
imperative that any tape deck used
with it for recording FM stereo
transmissions have an effective 19-
kHz filter (as most do).

The FM frequency response was
flat within 0.5 dB from 60 to 10,000
Hz and down 3 dB at 30 and 13,000
Hz. The stereo channel separation
was good, between 30 and 40 dB
from 30 to 8,000 Hz. The AM tuner
section’s frequency response rolled
off gradually below about 150 Hz
and more rapidly above 3,000 Hz.

Measuring the receiver’s audio
frequency response was compli-
cated by the nearly invisible mark-
ings on the tone-control knobs. We
set the knobs as closely as possible
to their center positions, and the
resulting frequency response was
down 2.5 dB at 20 Hz and 2 dB at
20,000 Hz. The SUBSONIC filter ap-
peared to have a 6-dB-per-octave
slope, and the response with it en-
gaged was down an additional 2 dB
at 20 Hz. The tone-control curves
were good, with little effect on the
middle frequencies and a moderate
but adequate control range at the
frequency extremes. The loudness
control boosted the low frequencies,
below 300 to 400 Hz, at levels 20 dB
or more below the maximum vol-
ume setting.

The power-amplifier section had
low distortion, typically 0.01 to 0.03
percent, over practically the entire
audio range at rated power or less.
The only exception was at 20 Hz,
where the rated power (48 watts)
could not be delivered without clip-
ping. However, the full-power dis-
tortion was only 0.029 percent at 30
Hz. The amplifier drove 4-ohm and
2-ohm loads well, although its pro-
tection system shut it off momen-
tarily when we exceeded 45 watts
into 2 ohms. With the 20-milli-
second tone bursts of the EIA dy-
namic-power tests, the amplifier
was able to deliver 90 watts to a
2-ohm load.

Comments

We found the Nikko NR-750 to
be a very satisfactory performer. Al-

O Rated at 48 watts per channel
into 8-ohm loads from 20 to
20,000 Hz with no more than
0.04 percent total harmonic
distortion.

O Digital-synthesis AM/FM tuner

with seven AM and seven FM

station presets

Automatic and manual tuning

Pushbuttons select speakers,

infrasonic filter, tuning mode,

band, muting, loudness
compensation, tape monitoring
and dubbing from tape 1 to
tape 2, and input source

0O Multicolored EED display shows

0o

FEATURES

e ree——
receiver’s operating status, |
including tuned frequency, radio
band, stereo reception, signal
strength, selected source, tape
monitoring or dubbing, speaker
selection, and audio power
output

0O Knobs operate bass and treble
tone controls, volume, and
balance

O Front-panel headphone jack

O Detachable AM ferrite-rod
antenna

O Inputs for 300- and 75-ohm FM
antennas

0O Two a.c. outlets (one switched)

0O Audio Amplifier

1,000-Hz output power at clipping:
55 watts im'()) 8'(;(})1ms; 72 w;‘a)t‘:s B
into 4 ohms; 46 watts into
2 ohms

Clipping headroom (relative to
rated output): 0.6 dB (8 ohms)

Dynamic Kower output: 72 watts
into 8 ohms; 112 watts into
4 ohms; 90 watts into 2 ohms

Dynamic headroom: 1.77 dB
(8 ohms)

Harmonic distortion (THD +
noise at 1,000 Hz into 8 ohms):
0.0245% at 1 watt output;
0.013% at 48 watts

Slew factor: greater than 25

Sensitivity (1 watt output): phono,
1.35 m\)/'; CD, 75 mg yp

Phono-input overload level: 190
mV at 1,000 Hz; 110 mV at
-20,000 Hz

A-weighted noise (referred to
1 watt): phono, —76.3 dB; CD,
—77.6 d%

Phono-input impedance: 50,000
ohms in parallel with 125 pF

RIAA phono-equalization error:

+0.2, —1 dB from 20 to

though it is not reasonable to expect
a $250 receiver to deliver the same
performance as one costing two or
three times its price, the NR-750
comes surprisingly close to doing
just that. Its control flexibility
should satisfy almost anyone, and it
is easy to use, attractive, and com-
pact. It also sounds fine. Most
people who are looking for a receiv-
er in this price range should find its
power output more than adequate,
as we did using several different
speaker systems.

The receiver’s instructions advise
that unplugging it for more than six

HIRSCH-HOUCK LAB MEASUREMENTS

Reactive load factor: 0.18 dB at
63 Hz

O FM Tuner Section

Usable sensitivity (mono): 20.8
dBf (6 uV)

50-dB-quieting sensitivity: mono,
17 d-gf 4 “\5); stereo, 39 dBf
4 uV)

Signal-to-noise ratio at 65 dBf
?l':OOO #V): mono, 72.6 dB;
stereo, 63.6 dB

THD + noise at 65 dBf (1,000
4V): mono, 0.1%; stereo, 0.62%

Capture ratio at 65 dBf: 1.1 dB

AM rejection at 65 dBf: 63 dB

Selectivity: alternate-channel, 57
dB; adjacent-channel, 5 dB

Image rejection: 73 dB

Stereo threshold: 37 dBf (39 uV)

19-kHz leakage: —46 dB

Hum: —73 dB

Stereo channel separation: 38 dB
at 100 and 1,000 Hz; 28 dB at
10,000 Hz

0O AM Tuner Section
Frequency response (—6-dB
p(t)imts): 80 to 3,000 Hz

= — =

days may cause its preset station
memories to lose their information.
We left it unplugged for more than a
week, and all the station memories
were retained. Each time the receiv-
er is turned on, the tuner is set to the
last frequency played.

During our tests of the NR-750,
we encountered no unwelcome sur-
prises. Our only significant criti-
cism concerns the essentially un-
marked tone-control knobs. Actual-
ly, however, any product for which
this is the major criticism mustdo a
pretty good job!

Circle 143 on reader service card
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If you can read this,you need a videotape as sensitive
to color as you are. Panasonic Sensicolor.’

Of course, thisisn't an official color blindness test. But
you already know how sensitive you are to color. And
if you really care about accurate color. Rich color.
Color the way TV n2tworks want you to see it. You'll
want Panasonic Sensicolor Videotape.

Panasonic Sensicolor faithfully reproduces color.
From the subtlest tones to the boldest hues. And
every color remains true, replay after replay. Because
the same technology and attention to d=tail that
makes Panasonica eaderin VCRs is behind our VHS™

@\ THE PANASONIC LAS VEGAS PRO-AM.
FA APRIL 30-MAY 4, 1986. CA_L 1-800-722-GOLE.
g SEE IT ON NBC.

CIRCLE NO. 9 OM READER SERVICE CARD

videotapes, too. Panasonic videotape e
i3 availab e in three grades.
Premium Standard, Super
Hign-Grade and Hi-Fi. All |
with Sensicolor quality.
Take one home
anc give it the
most difficult test
of all. See itwithyour |
own ey=as

Panasonic.

.ust slightly ahead cf our time™”




TV stereo.\VCR stereo. AM/FM stereo.

And you were going to settle
for anordinary receiver.

Technics introduces the audio receiver that's also

avideo switching center.

Now Technics allows you to channel your audio and video

into one advanced component. To give you not only an

extraordinary audio experience, but an astonishing television

experience as well.

It's the new Technics SA-560 audio/ video receiver. More than
just AM and FM stereo, it also gives you true stereo TV sound
with an ordinary TV, All coming through your stereo system

with 70 watts of power.

In addition, there's VCR stereoi And cable TV sound:+ Plus

inputs for a compact disc player, cassette deck and turntable
All with one remarkable receiver.

Beyond that, Technics also gives you Stereoplex circuitry. To

expand monaural sound into a spectacular stereo-like effect.

So why settle for an ordinary stereo receiver, when you can

have one extraordinary audio/ video receiver. The choice is
yours. The receiver is Technics.

Technics

The science of sound
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: k Stereo TV sound where available. k¥ 20 watts per channel at 8 ohins, 201H2-20kHz with 0.007% THE.  tStereo VCR required.
“r CIRCLE NO Y ON READER SERVICE CARD
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PIONEER ELITECT-A9X

CASSETTE DECK

Julian Hirsch, Hirsch-Houck Laboratories

IONEER'S CT-A9X cassette

deck, which is in the compa-

ny’s new Elite series of audio

components, combines a
number of advanced operating and
convenience features with outstand-
ing performance qualities. Its tape
transport uses a dual-capstan,
closed-loop drive system that keeps
the tape under constant tension to
minimize flutter and maintain head
contact. The capstans are turned by
a quartz-controlled motor.

The CT-A9X is a three-head ma-
chine whose separate Sendust-core
recording and playback heads are
packaged in the same case. It con-
tains both Dolby B and Dolby C
noise-reduction systems, and the
Dolby circuits are duplicated in the
recording and playback sections so
that programs can be monitored
from the tape with the correct noise
and frequency-response characteris-
tics while they are being recorded.
The direct-coupled playback ampli-
fier features a low-noise differential
dual-FET input stage.

Another feature of the Pioneer
CT-A9X is its AUTO-BLE (for bias,
level, and equalization) system,
which optimizes the key recording
parameters for the specific tape be-

ing used. Computer-controlled cir-
cuits record a series of test signals
on the tape, play them back, and
adjust the bias, recording level, and
equalization for optimum frequen-
cy response and maximum output
level (MOL) characteristics. The
process takes about 11 seconds, af-
ter which the tape rewinds to its ini-
tial position, and the settings are
stored in the recorder’s memory un-
til it is shut off or the calibration
process is repeated. The AUTO-BLE
system is put into operation by
pressing one of three buttons,
marked UNDER BIAS, PEAK BIAS, and
OVER BIAS. Normally the PEAK BIAS
button is used, but the others give a
user the option of slightly adjusting
the recorder’s performance to suit
individual preferences.

Although the AUTO-BLE system is
very easy to use, it does not have to
be used before making a recording.
When a cassette is loaded, the pat-
tern of holes on its back edge tells
the machine its tape type, and it sets
the appropriate playback-equaliza-
tion time constant and recording
bias even if AUTO-BLE is not used.
Of course, these standard settings
are compromises that may not be
optimum for all individual tapes.

The Pioneer CT-A9X has a
umque automatic motor-driven
cassette-loading mechanism. Press-
ing the eject button causes the tape-
well door to move outward, tilting
slightly forward as it does so. When
the cassette is slipped into the guide
tracks, optical sensors detect its
presence, and the motor shuts the
door swiftly and silently. Any slack
in the tape is then automatically
taken up, internal sensors detect the
tape type, and the recorder’s operat-
ing parameters are adjusted accord-
ingly. If the cassette housing is
translucent or clear, however, the
optical sensors may not recognize
its presence, in which case the tape-
well door must be shut manually by
pushing it closed. A clear plastic
window in the door gives a full view
of the cassette label and the head
assembly, and its bottom section
hinges down to give access for clean-
ing and demagnetizing the heads.

The information display of the
CT-A9X is both functional and at-
tractive. A large, bright, horizontal
fluorescent level display shows the
recording and playback levels over a
range of —40 to + 14 dB. The bars
are colored white below 0 dB and
red above that level. The scales are
calibrated in uniformly spaced 1-dB
steps (there are three light bars for
each decibel of the scale) from — 14
to +14 dB, with the Dolby-level
mark set at about +3 dB. The dis-
play responds rapidly to level in-
creases and decays more slowly.

Above the level scales, the words
TAPE or SOURCE appear in red to
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show the status of the monitor sys-
tem. The tape type sensed by the
loading system is also shown in the
display window. In a smaller win-
dow below the level display are the
large, red LED numerals of the four-
digit tape counter. Next to the
counter’s reset button is a TAPE
RETURN button that automatically
rewinds the tape to the point where
the counter reads 0000.

The CT-A9X also has a useful
remaining-time display. The overall
tape capacity (in minutes) is set at
the start with one of four small but-
tons under the counter window.
The selected time appears next to
the counter reading in contrasting
yellow numerals, and when the
TIME/TAPE button next to the count-
er is pressed, the display shows the
time left on the tape side in minutes
and seconds.

The other operational features of
the CT-A9X are more conventional.
Large rectangular buttons control
the stop, play, and record functions,
and smaller buttons select the
pause, fast-forward, and rewind
modes. When record is selected,
pause is automatically activated
and must be released before the
recording starts. Record can only be
engaged when the tape is stopped,
which prevents “flying starts” but
keeps you from accidentally erasing
a tape by touching the record button
unintentionally (the buttons work
with very little pressure).

The CT-A9X has a music-search
capability to locate portions of a
recording preceded by at least 4 sec-
onds of silence. The MS buttons,
located just below the fast-forward
and rewind buttons, advance the
tape at high speed to the beginning
of the next selection or return it to
the beginning of the current selec-
tion (a second touch will back it up
to the start of the preceding selec-
tion, and so forth). To insert the
requisite 4-second silent intervals in
your own recordings, you need only
press the record-mute button while
recording. The deck immediately
switches out the incoming program,
and after 4 seconds the tape stops
and the machine goes into pause.

The CT-A9X has three recording-
level controls: a master control that
affects both channels and two small-
er knobs that set the levels individu-
ally for each channel. The small

_ e S T —

O Separate record and playback
heads

0O Dolby B and Dolby C noise
reduction

O Peak-indicating fluorescent level
display

O Separate level controls for line
and headphone outputs

O Coreless d.c. motor drives reel
hubs

0 Quartz-controlled capstan motor

O Closed-loop dual-capstan drive

0 Automatic cassette-loading
mechanism

0O Auto-BLE system sets bias, level,

FEATURES

e e

and equalization for specific tape
used

O Servo-actuated, logic-controlled
transport functions

0O Music-search function

O External-timer function in
record or play mode (including
Auto-BLE operation)

O Switchable auto-monitor selects
tape during recording, switches
to source program for listening

O Tape slack is taken u
automatically on loading

O Switchable tape-counter/
remaining-time display

PIONEER CT.AOX
| 55 RECORD-PLAYBACK RESPONSES
0 dB (250 nWh/m)
0 p —
g 7 GRAY = TDK AD (TYPE I, AUTO-BIE PEAK BIAS]
2 . BLUE = TDK SA (TYPEN) ]
= RED = TDK MA (TYPEIV) | \\
15 \\
20 e S
g e :
25 1
20 30 100 500 Tk Sk Ok 20k
+5 I ===[70 us (TYPES I AND IV)
ok | =] 120 us (TYPE I} K
|
e

FREQUENCY IN HERTZ

i

Rewind time (C-60): 75 seconds

Speed error: +0.2%

Dolby tracking error: Dolby B,
+0.5 dB; Dolby C, +£0.5 dB

Wow-and-flutter: 0.022% ]IS (wrms)
at start of tape, 0.028% ]IS at end;
+0.04% DIN (weighted peak)

Line output for indicated 0 dB:
0.5 volt

Line input for indicated 0 dB:
50 mv

Meter indication at IEC-standard
0dB: +4.5 dB

S rasmeTRrTT =

[J Tape used: TDK AD (Type I,
ferric)

Indicated 0-dB distortion: 0.5%

Meter indication at 3% third-
harmonic distortion: +6 dB

Signal-to-noise ratios (decibels):

Unwid. A-wid. CCIR/ARM
NRof 535 57 47.7
Dolby B 60 66 58
62 73 67

I Dolby C

 F—

HIRSCH-HOUCK LAB MEASUREMENTS

T T T T — e

wEn SeeET

[0 Tape used: TDK SA (Type 11,
chrome equivalent)
Indicated 0-dB distortion: 0.8%
Meter indication at 3% third-
harmonic distortion: +5 dB
Signal-to-noise ratios (decibels):
Unwtd. A-wtd. CCIR/ARM

NRof 53 565 475
DolbyB 59 65 57.5
DolbyC 62 73 67

0 Tape used: TDK MA (Type IV,
metal)

Indicated 0-dB distortion: 0.8%

Meter indication at 3% third-
harmonic distortion: +7 dB

Signal-to-noise ratios (decibels):
Unwid. A-wtd. CCIR/ARM

NRoff 535 565 47.5
Dolby B 60 65.5 57.5
Dolby C 625 735 66.5

knobs have center detents, and the
master knob has a concentric indi-
cator ring that can be set to any
desired point as a reference. Anoth-

er pair of small knobs is used to con-
trol the playback level for the line
outputs (a convenience not often
found on cassette decks) and the
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BOOM BOXES NEED
SOPHISTICATED TAPE, TOO.

When boom boxes were only built for boom, ordinary tape was good enough.

Not anymore.

Boom boxes are now built with graphic equalizers and automatic programming.
Dolby has become virtually standard. Some are even capable of high-speed dubbing.

Ordinary tape can set one of these boom boxes back four or five years.

Sophisticated equipment requires sophisticated tape.

People who spend thousands of dollars on audio equipment know this.

They use Maxell religiously.It’s built to standards 60% higher than the industry calls for.

It’s tough enough to stand up to heavy use. Fact is,Maxell sounds as good after 500
plays as it does brand new. [ﬂBXE“

And it’s sensitive enough to reveal the subtle differences that
features like Dolby and equalizers can make.On a $1000 living room
system. Or a $100 portable one.

So get Maxell.

THE TAPE FOR
And get more than boom out of your boom box. SOPHISTICATED EQUIPMENT.

hie. N.JL 070
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volume at the front-panel head-
phone jack. Successive operations
of the Dolby button toggle the se-
lected noise-reduction system on
and off. A smaller button toggles
between the Dolby B and Dolby C
systems, and a separate button
switches the MPX filter.

Finally, the Pioneer CT-A9X is
equipped for unattended recording
or playback under the control of an
external timer connected in the a.c.
power line. The deck’s timer switch
selects either record or play, and a
BLE PRESET switch can be set to go
through the BLE calibration cycle
before an unattended recording.

The Pioneer CT-A9X is finished
in black; accessory wood-grain side
panels are available. It measures
16Y2 inches wide, 14¥% inches deep,
and 58 inches high, and it weighs
22 pounds. Price: $799.95. Pioneer
Electronics (USA), Inc., Dept. SR,
P.O. Box 1540, Long Beach, CA
90801.

Lab Tests

To confirm that the AUTO-BLE
system would produce very similar
performance from almost any tape,
we measured the record-playback
frequency response of the CT-A9X
with a number of Type I, Type 11,
and Type IV tapes (“normal,”’
“high-bias” or chrome-equivalent,
and metal-particle coated). The dif-
ferences between brands were so
small that we selected TDK AD
(Type I), TDK SA (Type II), and
TDK MA (Type IV) for the full test
program, as representative of better-
grade cassette tapes.

With TDK AD tape, we obtained
the flattest reponse at a —20-dB lev-
el (referred to the standard 250-
nWb/m flux level) using the PEAK
BIAS setting of the AUTO-BLE system.
From 80 to 20,000 Hz the response
varied only +0.5 dB, including a
couple of minor low-frequency head
ripples. The low-frequency response
dropped off to about —3.5 dB be-
tween 20 and 30 Hz, resulting in an
overall response of +1, —3.5 dB
from 20 to 20,000 Hz. The response
at the 0-dB level was the same up to
about 4,000 Hz and dropped off
smoothly to —3 dB at 10,000 Hz
and —6 dB at 20,000 Hz.

To see the range of response ad-
justment provided by the AUTO-BLE
system, we repeated the —20-dB

measurement using the UNDER BIAS
and OVER BIAS settings. To our sur-
prise, the differences were barely
detectable, with the extreme condi-
tions differing by only 1 db at
20,000 Hz!

The response with TDK SA and
MA was much like that with TDK
AD, with the same low-frequency
behavior and a variation of less
than +1 dB from about 100 to
20,000 Hz. As expected, the 0-dB
high-frequency response was slight-
ly better with SA and MA than with
AD tape; the response of the metal
MA tape, for example, was down 6
dB at 17,000 Hz.

Given the exceptional response
flatness of the CT-A9X, we would
expect it to show very good Dolby
tracking, and it did not disappoint
us. Over the full 20- to 20,000-Hz
range, the response at levels of —20
dB or lower changed by less than 1
dB with either Dolby B or Dolby C
in use, and over most of that range
the change was less than 0.5 dB. At
— 10 dB, tape saturation began to
affect the high-frequency response,
but even there the response varied
less than 1 dB up to 15,000 Hz. The
fixed high-frequency boost and cut
incorporated into Dolby C has a
strong effect on the high-frequency
response at levels of 0 dB and high-
er. At 0 dB the output was about 15
dB greater at 15,000 Hz with Dolby
C than with Dolby B.

The playback frequency response,
measured with IEC standard tapes
over a range of 31.5 to 18,000 Hz,
was again extremely flat (see graph).
The recording input level needed to
make an IEC standard 250-nWb/m
recording at 315 Hz was 50 milli-
volts, and the resulting playback
level was 0.75 volt. The same signal
produced a +4.5-dB indication on
the recorder’s level scales. Referred
to this level, the A-weighted play-
back signal-to-noise ratio was about
56 to 57 dB without noise reduc-
tion, improving to 65 to 66 dB with
Dolby B and to 73 dB with Dolby C.
The 1,000-Hz crosstalk between
channels was a low —65 dB.

The flutter readings of the CT-
A9X were among the lowest we
have seen. Although the deck did
not quite match Pioneer’s specifica-
tion of 0.018 percent JIS-weighted
rms, it surpassed the +0.048-per-
cent DIN-weighted-peak specifica-

tion. In any event, both the JIS
reading of 0.022 to 0.028 percent
and the +0.04-percent DIN meas-
urement are exceptional.

The playback distortion from an
indicated 0-dB recording at 1,000
Hz was 0.5 percent with the AD
tape, 0.8 percent with the SA and
MA tapes. The standard reference
distortion level of 3 percent was
reached at respective recording lev-
els of +6.2, +4.7, and +6.8 dB.
The headphone volume, using me-
dium-impedance 600-ohm phones,
was only moderate, but the specifi-
cations indicate that 8-ohm phones
are recommended.

Comments

To say that we were impressed
with the Pioneer CT-A9X would be
an understatement. Outstanding as
its measured performance was, it
did just as well in actual use. It
passed such difficult tests as copy-
ing high-quality ‘“‘audiophile” LP
records, CD’s, and interstation FM
tuner hiss with virtually no detect-
able changes in direct A/B compari-
sons with the original signals. The
controls operate effortlessly, and the
mechanism is exceptionally quiet in
all its modes of operation.

Some of the human-engineering
aspects of the CT-A9X could stand
improvement, however. All the
controls are black like the front pan-
el, and the very delicate silver-
colored markings are often difficult
to read. The three major controls
(stop, play, and record) are close
together and all the same size and
shape, making it much too easy to
hit the wrong one (even a slight
touch is sufficient for activation).
Finally—yes, the list of criticisms is
short—we should mention that we
found an inoperative tape-type indi-
cator on our initial test sample, but
we were reassured when the indica-
tor on a second sample functioned.

The surprisingly small difference
in response using the three settings
of the AUTO-BLE systen (PEAK BIAS,
UNDER BIAS, and OVER BIAS) makes
us question the usefulness of these
options, but the system worked so
well regardless of the setting select-
ed that we can hardly fault the deck
in that respect. The Pioneer CT-
A9X is an impressive machine by
any measure.

Circle 145 on reader service card
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convenient 255 packs.
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VHS Hi1-F1 VCR

HE Canon VR-40A is a por-

table VHS Hi-Fi VCR de-

signed for operation from a

12-volt d.c. power source.
The power can be obtained from a
car’s battery through the cigarette-
lighter socket, from the recorder’s
internal rechargeable battery pack,
or from an optional a.c. power
adaptor, the CA-30A, which fits
into the battery compartment (and
can also be used to recharge the bat-
tery). Although the VR-40A was ob-
viously designed primarily for field
use with a video camera, it is adapt-
able to home video installations
with the addition of one of Canon’s
compatible tuner/timer/charger
units, such as the VT-50A.

The VR-40A, though compact, is
full-featured. It accommodates all
standard lengths of VHS tape cas-
settes and can record and play back
at three speeds: SP (standard play),
LP (long play), and SLP (super long
play). The rotating head drum car-
ries four video heads and two hi-fi
audio heads. The standard longitu-

CANON VRA40A

Julian Hursch, Hirsch-Houck Laboratories

dinal audio track is recorded and
reproduced through a single fixed
head. Light-touch pushbuttons on
the front panel control the usual
tape functions. An AUDIO DUB but-
ton permits adding a mono sound
track to an existing video recording
without erasing the video portion.
Also on the front panel is a socket
for the 16-foot cable of the remote-
control unit, which duplicates vir-
tually all the front-panel control
functions.

The LCD display window on the
front of the VR-40A shows the oper-
ating mode (PLAY or REC) in large
letters, with arrows showing the di-
rection of tape movement. Smaller
letters indicate the speed and the
status of the dubbing function. A
symbol of a cassette shows that a
tape is loaded into the machine, and
there is a battery-level indicator.
Large numerals serve as the four-
digit tape counter, and others below
them display the time remaining on
the tape in 5-minute steps.

Along the right side of the record-

er case are miniature phone jacks
for the left and right microphone
inputs and the audio output (suit-
able for driving headphones) and
phono jacks for the video input and
output signals. Small slide switches
select stereo or mono playback, vid-
eo record/playback or hi-fi audio
only, audio dubbing or mixing, au-
dio output channels (left only, right
only, stereo, or mono), and the TV
channel on which the VCR output
appears (Channel 3 or 4). There is
also a socket for a video camera.
The Canon VR-40A measures 812
inches wide, 10% inches deep, and
3 inches high. With the battery pack
installed, it weighs about 7
pounds. It comes with a detachable
shoulder strap (an optional carrying
case is available). Price: $1,030, in-
cluding remote control. The CA-
30A a.c. adaptor is $120. Canon
U.S.A,, Inc., Dept. SR, One Canon
Plaza, Lake Success, NY 11042,

Lab Tests

Our laboratory tests were limited
to the hi-fi audio functions of the
Canon VR-40A, although we did
play video tapes through it to verify
its video performance, which ap-
peared to be similar to that of the
other home VCR’s we have used.
For subjective tests of its audio
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It leaves nothing to be desired.

THE SANYO
AV-4000 SYSTEM WITH
REMOTE CONTROL.

A MORE ADVANCED
APPROACH TO
HOME ENTERTAINMENT.

It's everything you ever
hoped for. All the most
sophisticated features in
audio. All the latest break-
throughs invid=0. Allin

one perfectly matchec
system. Featuring the
incredible Super Beta
VCR, the kest picture and
sound in video. A 26-inch
color monitor with true
stereo brcadcast capa-
bility and 140 channel
tuner. A programmable
compact disc player with a
remarkable 96dB8 dynamic
range. A fully automatic

turntable, full logic dual
cassettedeck, and a pro-
grammanole digital AM/FM
stereo tuner, all feeding

a 100-watt per channel
amplifier with 5-band
graphic 2qualizer. And
you hold the controls to
avery feature, every func-
tion rightin the palm of
your hand. It's enough to
give you goose bumps.

*SANYO

THE MODERN ART OF ELECTRONICS.

CIRCLE NO. 11 ON READER SERVICE CARD
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quality, we connected the VR-40A
to our main music system, using it
as an audio tape deck and recording
from FM, LP, and CD sources.

As the absence of audio recording
or playback level controls implies,
the VR-40A uses automatic gain
control (AGC) to maintain ade-
quate but not excessive recording
levels from almost any source. Since
the audio inputs are designed for
microphone sources, Canon sup-
plies attenuating adaptors that plug
into the recorder’s microphone
Jacks and make them compatible
with normal line-level signals.

The only way we could determine
the acceptable input limits for either
microphone or line sources was by
trial and error, looking for the level
at which waveform distortion ap-
pcared during playback. Although
the microphone inputs overloaded
at about 29 millivolts, the line-level
attenuators cnabled the recorder to
withstand the full 6.5-volt output of
our signal source without distor-
tion. We determined, however, that
at 1.5 volts input the playback level
had reached its maximum of 0.58
volt; higher inputs were merely re-
duced to the equivalent of 1.5
volts.

Using 1.5 volts as our *“0-dB”
input reference, we measured the
VR-40A’s playback level and distor-
tion at 10-dB intervals. From 0 to
—30 dB, the playback output de-
creased from 0.58 to 0.43 volt, and
the distortion decreased from 0.96
to 0.4] percent. At still lower input
levels, the output dropped rapidly
and the distortion rose to 1.4 per-
cent at —50 dB.

Since no true 0-dB level could be
established, we could not define the
recorder’s noise in the usual man-
ner. The output noise (A-weighted)
was —71 dB referred to the 0.58-
volt maximum playback level. If
one chose to refer the output noise
to the —30-dB playback level, for
instance, the noise level would be
—98 dB! Canon’s specifications
merely claim an 80-dB signal-to-
noise ratio, which is probably as
valid as any other number one
might use.

Like other VHS Hi-Fi recorders,
the VR-40A had very low flutter. In
both the recording and playback
processes, flutter measured only
0.005 percent JIS-weighted rms and

FEATURES

0O Records and plays back at SP,
LP, and SLP speeds (up to 8
continuous hours on a T-160
cassette)

O Can be used with video camera
or a Canon tuner/timer

0O Normal (longitudinal) mono

audio track recorded

simultaneously with hi-fi
channels for compatibility with
conventional VHS VCR's

Electronic four-digit counter

Memory rewind to 0000

LCD display shows remaining

time on tape in 5-minute

increments

ooa

0 Nondefeatable automatic gain
control (AGC) for audio
recording

O Stereo headphone output (fixed
level)

0O Wired (16-foot cable) remote
control duplicates normal
operating controls

O All usual VCR features including
fast forward, rewind, pause, slow
motion, and single-frame
viewing

O Operates from internal
rechargeable battery pack, a.c.
adaptor, 12-volt d.c. automobile
battery, or a.c.-powered
tuner/timer

CANCN VR-40A
RECORD-PLAYBACK RESPONSES (P SPEED)
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FREQUENCY IN HERTZ

Frequency response in hi-fi mode
(referred to 1,000-Hz level): 20
to 15,000 Hz +1 dB (—4 dB at
20,000 Hz)

Harmonic distortion in hi-fi mode
at 1,000 Hz: typically 0.4% to 1%

Signal-to-noise ratio in hi-fi mode:
at least 71 dB (see text)

HIRSCH-HOUCK LAB MEASUREMENTS

Flutter in hi-fi mode: 0.005%
J1S-weighted rms; +0.009%
CCIR-weighted peak

Input-overload level: greater than

.5 volts with external line-level
adaptor; 29 mV at microphone
mput

Playback level: 0.58 volt maximum

—m e ————-

CCIR-weighted

o= e =

+0.009 percent
peak.
Frequency-response measure-
ments were also complicated by the
recorder’s AGC system. Once again
taking the 0.58-volt playback level
as an indication of “0-dB” record-
ing, we recorded and played back
sweeping sine-wave signals at levels
from 0 to —60 dB in 10-dB steps.
Since, as we have seen, the upper 30
dB of this range is quite com-
pressed, the top four curves were
virtually identical and occupied
only about 4 dB on the graph paper.
The frequency response was =1 dB

= — e ———

from 20 to 15,000 Hz and down
4 dB at 20,000 Hz.

At lower recording levels the play-
back output decreased by about 15
dB for each 10-dB step down in
recording level, and the high fre-
quencies were progressively more
emphasized. At —60 dB, for exam-
ple, the low and middle frequencies
were down about 40 dB from the
maximume-level curve, but the re-
sponse was elevated by about 11 or
12 dB in the 4,000- to 10,000-Hz
range. Canon’s specifications for fre-
quency response in the hi-fi mode
are simply “20 to 20,000 Hz.”
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Comments

Listening to the recordings we
made with the Canon VR-40A, it
was hard to believe that its meas-
ured frequency response and dy-
namic linearity were so far from hi-
fi quality. Of course, much of the
program material broadcast on FM
radio is already compressed to some
degree, which may have helped to
mask the effects of the recorder’s
AGC system. And since we had no
control over program levels through
the tape outputs of the system
preamplifier, there was no way of
knowing to what extent the aberra-
tions we measured on the bench
were actually affecting the signals
we were hearing.

In any event, the playback record-
ings sounded surprisingly good, free
of noise, flutter, and any obvious
distortions. We even recorded and
reproduced FM interstation hiss
with only minor alterations to the
upper-middle and high frequencies.
In this test the VR-40A sounded
much like one of the better audio
cassette decks.

Quite possibly, if the Canon VR-
40A had recording-level controls in-
stead of a nondefeatable AGC sys-
tem, it would be a superb hi-fi audio
recorder as well. But, as we see it, no
recorder whose levels cannot be set
by the user can qualify for serious
audio recording, no matter how
good its performance might be
otherwise. The VR-40A is certainly
capable of doing a good job in home
hi-fi TV audio recording or as a pri-
mary home VCR, but so are a num-
ber of standard-sized home hi-fi
VCR’s at lower prices.

The Canon VR-40A portable
VCR was obviously meant to be
used with a camera in the field and
only secondarily as a home deck
with a.c. power. Typical micro-
phones on video cameras are proba-
bly not good enough to match the
capability of this machine, and for
stereo recording you would need
two of them, limiting your flexibili-
ty of action somewhat. Even so, its
freedom from noise and flutter, plus
a frequency response far surpassing
that of any VCR’s longitudinal
sound track, certainly make it an
attractive choice for video recording
in the field.

Circle 146 on reader service card

..Or car owners who
want maximum performance
from their car stereo system.

We may not rip your soof of* —
but we can promise you supertly clean,
clear, sound reproduction. Pyle Driver®
speakers are handmade sight here in
the US.A. by craftsmen with aver 30 years
experience creating amazingly accurate sound..
We know you want o hear it all — every
high, every low and everything in between —
without distortion and without paying a premiam
price! Pyle Drivers® ... ecormmended fcr everyone
who wants a great value and the best sound.

The source of great sound

PYLE DRIVERS

For the name of the Pyle Driver* dealer nearest you wri e:
Pyle Indust-ies, Inc., 501 Center St, Huningtcr,, IN 46750

For Dealer Nearest You Call TOLL-FREZ 800-633-2252 Ext. 838
CIRCLE NO. 35 ON READER SERVICE CAFD

WHY ARE THESE THE WORLD'S
BEST-SELLING HEADPHONES?

|

Ask someone who owrs them.
Or your Sennheiser dealer.

® 1985 Serinheiser Electronic Corporation (NY)

TOLL-FREE 800-633-2252 Ext. 839
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Precision without
complication.

At the very pinnacle of Aiwa’s
technological breakthroughs
resides a new standard of per-
formance. A new level of
precision. A new achievement
in human engineering, Itis
the Aiwa AD-F990B.

The AD-F990B’s ability to
meet the dynamic and textural
demands of the best of both
digital and analog source
materials is unprecedented.
The ease with which the
AD-F990B makes this out-
standing performance avail-
able is unbelievable.

At the touch of a single button,
the AD-F9908’s unique
D.ATA. system automatically
analyzes the tape you have
selected. Reference signals
are automatically recorded
and then instantly compared
to the original. Once the
analysis is complete, in just

16 seconds, the Aiwa AD-
F990B adjusts bias, equaliza-
tion and sensitivity to optimum
levels.

Through the use ot
Dolby HX Pro, the
AD-F990B then
dynamically
adjusts bias levels
in response to the
music you record. It even
adjusts the bias levels
separately for each channel.

To make perfect performances
even more effortless the

noise reduction detector,
auto-recording level control,
auto-demagnetizing system
and auto-intro-play facility.
The Aiwa AD-F9908B. Perfec-
tion has never been so easy
to achieve.

AIWA

SIMPLY ADVANCED

AD-F990B also offers an auto-

If you can’t tell whether it's a Stradivarius
or a Guarnieri, itisn't an Aiwa. /%
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The Aiwa AD-F990B. Simply the best cassette deck we make.

Dalhy is a trademark of Dolby Laboratories.  Aiwa ‘America Inc., 35 Oxtord Drive, Moonachie, New Jersey 07074  In Canada, Shriro (Canada) Ltd.
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% $300 (D PlAYIFE

Lab tests reveal extraordinaryvalue in sonic performance

INCE the introduction of the

Compact Disc about three

years ago, the prices of CD

players have dropped dramat-
ically. But their performance, espe-
cially in respect to error correction,
has actually improved. A number of
manufacturers have recently intro-
duced players with list prices
around $300, less than what you
have to pay for a modest turntable/
cartridge combination. We tested
several of these units to see what
differences could be found among
them and generally to determine
what, if anything, has been omitted
from them in order to achieve such
a low price.

Most of the five players we
tested—models from Mitsubishi,
Pioneer, Sanyo, Sony, and Tech-
nics—closely resemble each other in
size and general styling. With one
exception (Technics), they are
black-finished “low-profile” units

by Julian Hursch

measuring slightly less than 17
inches wide, 10 to 12 inches deep,
and 2% to 3% inches high. They
weigh from 7 to 10 pounds. Each
has a front-loading horizontal disc
drawer at the left of the panel and a
display window on the right. All the
players have a button that opens
and closes the disc drawer (three of
them can also be closed by pressing
the drawer lightly, which may be
more convenient than using the
button). Although the five players
have many of the same features (see
Table 1, page 74), we found enough
differences in this area to provide a
prospective buyer with some basis
for a selection. Equally important
are questions about performance:
Has i1 suffered in the price-reduc-
tion process? And are there substan-
tive measurable or audible differ-
ences between these players?

All the players were subjected toa
uniform series of tests (summarized

in Table 2, page 76) using the same
test discs, instruments, and proce-
dures throughout. We measured
each unit’s output voltage playing
the 0-dB (maximum-level) 1,000-
Hz track on the Sony YEDS2 test
disc, with the player’s output termi-
nated in the EIA standard load of
10,000 ohms in parallel with a
1,000-picofarad capacitor. We mea-
sured the output voltage from each
channel as well as the output imbal-
ance (difference in amplitude) be-
tween channels. The A-weighted
noise level (referred to the 0-dB out-
put level) was measured using the
“infinity zero level” band of the
Sony test disc. Harmonic distortion
at 1,000 Hz was measured at levels
of 0, —10, and —20 dB. Channel
separation was measured separately
for each direction (left to right and
right to left) at frequencies of 100,
1,000, and 20,000 Hz, and the two
readings were averaged.

The SL-
PJ1 from
Technics
was the
only one

of the five
players with
random
track ac-
cess—just
punch in
the track
number and
play. It was
also one of
the best per-
Jormers.

PHOTOS BY DAVID KELLEY



Other measurements were made
using the Philips TS3 test record.
Frequency response was measured
with the TS3’s sweeping frequency
bands, which slide logarithmically
from 20 to 20,000 Hz in 50 seconds,
and the player’s output level was
recorded on a graphic plotter. The
curves for both channels (see the
graph on page 77) were plotted on
the same chart paper using an ex-
panded scale of 2 dB per inch,
instead of the usual 10 dB per inch.

Sony's CDP-70 was one of the best players in the group in

ure the approximate phase shift be-
tween channels, playing a mono
(L + R) track on the Sony test disc
at frequencies of 1,000, 5,000, and
20,000 Hz. From this test and from
the appearance of a square-wave
signal reproduced from the Philips
disc we could infer whether a player
used an analog or a digital low-pass
filter in the audio outputs, whether
a single D/A (digital-to-analog) con-
verter was multiplexed between the
left and right channels or two sepa-

terms of its measured performance characteristics.

From this plot, we obtained the
response variation, in decibels, be-
tween 20 and 20,000 Hz relative to
the 1,000-Hz level.

The slewing ability of each
player’s laser-tracking mechanism
was measured by programming the
machine to go from Track 1 to
Track 15 of the Philips TS4 sampler
disc and measuring the time re-
quired for the transition. Also on
this disc are two tracks, Nos. 17 and
18, that have no silent interval
between them. With some earlier
CD players, it was common for the
opening syllable of the vocal on
Track 18 to be clipped, and we use
this test to judge the accuracy with
which the laser-pickup servo can lo-
cate the exact start of a track. All
five players passed this test easily.

We used an oscilloscope to meas-
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rate converters were used, and
whether ‘““oversampling” was used
in the digital-to-analog conversion
process. Oversampling shows up as
a lower interchannel phase shift (re-
duced by the oversampling factor)
compared with conventional opera-
tion, and its use is thought by some
people to have an audible effect on
the sound of a CD player.

The ability of a CD player to cor-
rect for defects in the digital data
received from the disc is crucial to
the success of the system, since a
considerable number of such errors
are normally encountered while
playing a disc. A properly operating
system incorporates some digital fa-
cility to fill in the “holes” in the pro-
gram resulting from data errors. In
early players, we found substantial
differences in this respect.

To our knowledge, the only stand-
ardized test disc available for evalu-
ating error correction is the Philips
TS4A, which is a modification of
the TS4 sampler disc with a wedge-
shaped portion of its signal surface
damaged, black dots of several sizes
painted on the outer surface, and a
group of parallel lines inscribed on
the outer surface to simulate a fin-
gerprint. The size of these calibrated
defects (in micrometers) can be de-
termined for any portion of the
modified part of the disc by refer-
ring to the elapsed time in minutes
and seconds in the track being
played when the defect begins to be
audible. A failure to correct for the
data errors will be apparent in the
form of “dropouts” in the program
or actual loss of tracking, which can
manifest itself as “stuttering” or
even a total shutdown.

Our final test (not actually a
measurement) was of the ability of
each player to withstand physical
shock without mistracking. This is a
subjective process involving a “cali-
brated blow” delivered to the case
of the player with the flat of the
hand (or with the fingers if neces-
sary). Since I have been subjecting
all the CD players we have tested to
this treatment, I must consider my
hand to be a standard of sorts! At
any rate, while playing a disc I strike
the player on its top and sides and
determine how much of an impact
is required to cause mistracking
(skipping or actually shutting off).

A player receives a grade of A, B,
C, or D depending on its ability to
cope with this treatment. An A
means that a fairly solid blow does
not cause mistracking, and a D indi-
cates that a light drumming with the
fingers is enough to cause trouble.
So far I have never encountered a
player deserving an F in this test,
but I would probably give an F to a
player that reacted to a gentle stroke
of the fingers (making it quite use-
less for normal home operation).

In spite of prior experience indi-
cating that CD players sound very
much alike, we took advantage of
having several units on hand at the
same time and connected them to a
switching system so that we could
change from any one to any other
instantly at the press of a button.
The comparisons were done in
pairs, using duplicate discs of the
same recording and cueing them to
within a second (a striking conve-
nience of CD’s).

Each machine was compared with



each of the others, using two differ-
ent recordings. No effort was made
to match levels closer than they
already were, but the existing
matches were perfectly satisfactory
for our purpose. The worst mis-
match (between the Mitsubishi and
the Technics) amounted to a 1.76-
dB difference in level, which was
just audible but not enough to affect
the sound-quality comparison sig-
nificantly. The other units typically
had level mismatches of less than a
few tenths of a decibel, and these
differences were not audible.

The upshot of the comparisons
was that I was never able to hear the
slightest variation in sound quality
between any pair of players. Most of
the time even the switching itself
was undetectable; although I was
pressing the button, it was as though
it had no connection with the rest of
the system. I think it is reasonable
to conclude that any slight differ-
ences that might be detected by
someone else would be far short of
what would be needed to establish a
sonic superiority for any one ma-
chine based on rational criteria.

Mitsubishi DP-107

Although no instruction manual
was packed with our test sample of
the Mitsubishi DP-107, we were
able to learn its various operating
features through a process of trial
and error. The DP-107 has a glossy
black front panel that handsomely
contrasts with its satin-silver push-
buttons and pale-gold markings.

The DP-107 was the only player
in the group to use oversampling
(by a factor of two) and digital audio
filtering. However, our phase-shift
measurements suggested that, like
all the other players in this test, the
DP-107 uses a single D/A converter
multiplexed between the two chan-
nels. Also like most of the other
players, when a disc is first loaded
the DP-107’s display shows the total
number of tracks and the total play-
ing time on the disc. During play
this information is not available
(nor is it likely to be needed).
Instead, the display shows either the
number of the track being played or
the elapsed time on that track.

Although the DP-107 can access
any indexed portion of any track,
with the selected index number ap-
pearing in the display window, it
cannot be programmed for auto-
matic access to indexed sections.
Programming by tracks is simple.
Pressing the PROGRAM button

causes “P1” to appear on the dis-
play, after which the fast-search but-
tons (which step in forward or
reverse, one track at a time) are
used to select the first desired track.
Pressing PROGRAM again produces a
“P2” on the display, and the process
is repeated up to a maximum of
nine selections. After the last selec-
tion is made, pressing PROGRAM
causes “End” to appear on the dis-
play, and a touch on the play button
starts the programmed sequence. It

on a CD player. Its two large, Q
red figures start at *‘00” when it
is turned on, changing to “OP”
when the disc drawer is opened.
When the drawer is closed, the dis-
play first shows the total number of
tracks; then, after a few seconds, it
changes to “01” to show that the
unit is ready to play Track 1. A
touch of the play button starts the
playing process.

Under most circumstances, the
only numerical information pro-

M itsubishi’s DP-107 uses two-times oversampling and dig-
ital filtering. It also had the best headphone volume.

is a minor annoyance that a pro-
grammed playing sequence cannot
be canceled in its entirety except by
opening and closing the drawer or
shutting the player off and turning it
on zgain (an idiosyncrasy shared
with the Sanyo CP660).

The DP-107 had, by a comfort-
able margin, the best headphone
volume of the group with high-qual-
ity, high-impedance phones (we
used AKG K340’s throughout these
tests). Although the Mitsubishi
player, like the others, has a button
that opens and closes the disc draw-
er, it is one of the three whose draw-
ers can also be closed by light pres-
sure on the front.

Pioneer PD-5010

The Pioneer PD-5010 has the
simplest display we can recall seeing

vided by the display is the current
track number. Illuminated arrows
and lights show that a program has
been entered, that the repeat or
pause function has been engaged,
and that the disc is actually being
played (this last indication is useful
since the PD-5010 does not count
off the seconds and minutes as a
disc plays).

The numerical display does have
another function, however. In the
player’s fast-scan mode, the display
indicates the number of minutes of
program that have been scanned,
with a resolution of 1 minute. When
the fast-speed button is released, the
display once again shows the cur-
rent track number. Although not as
useful as an exact minutes-and-sec-
onds indication, this approximate
readout is better than nothing.
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The Pioneer PD-5010 is easy to use and can be
programmed to play twenty-seven tracks in any order.

The only respect in which the PD-
5010 failed to match most of the
other players was in its impact
resistance. A light tap of the fingers
directly above the disc drawer
would usually cause the player to
shut down. We would have graded
it D for this, but over much of the

top surface it was considerably less
sensitive, so it received a C. Sus-
pecting a mechanical resonance of
the top plate, we placed one of the
other players on top of the Pioneer,
and its impact resistance was then
much improved. It is possible too,
of course, that the sensitivity of our

TABLE 1 - FEAIURES

test sample was not typical of the
model.

The PD-5010 is easy to program
by successively keying in the de-
sired tracks using the fast-search
buttons, which step forward or
backward by one track each time
they are pressed, and following each
selection with a touch on the PRO-
GRAM MEMORY button. To cancel
the program sequence, you press the
stop button twice.

Although the PD-5010 has a
headphone jack, the sound level
through the phones we used was
barely adequate, and we doubt that
many people would find it satisfac-
tory. The headphone level is also
not adjustable, although that pre-
sented no problem at the nearly
background-music levels we ob-
tained from this player. As in the
Mitsubishi DP-107, the disc drawer
of the Pioneer PD-5010 closes with
a light touch as well as when its con-
trol button is pressed. An interest-
ing feature of the PD-5010 is the
SUBCODE output connector in the
rear of the player. According to the
instruction manual, this will supply
digital signals from specially en-
coded CD’s to various accessories
that will be available in the future.

Sanyo CP660

Among this group of players, only
the Sanyo CP660 can be pro-
grammed by index numbers as well
as track numbers. Instead of using

MITSUBISHI PIONEER

DP-107 PD-5010
Fast search v v
Program audible during search w v
Fast track skip v v
Random track access — =
Index access v —-
Random index access -
Programmed play v v
Maximum number of programmed selections 9 27
Index programming — e
Program-cancel button — v
Repeat current track — —
Repeat all tracks v v
Initial play from selected track v v
Headphone jack v v

SANYO SONY TECHNICS

CP660 CDP-70 SL-Pj1
v % v
% % %
v v v
— — v
v — %
— —_ %
% % %
16 16 15
v = =
= v v
— v =
% v %
v v v
. v —
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the fast-search buttons to select the
desired tracks, it has a pair of UP
and DOWN keys dedicated to en-
tering program information. If in-
dex numbers are to be included in
the programming, the INDEX key is
pressed following the track selec-
tion, then the UP and DOWN keys
are used again to select the desired
index number. Pressing the MEMO
key then enters the selection into
the programmed sequence.

The CLEAR button can clear only
one memory entry at a time. To
remove a programmed sequence, it
is necessary to turn the player off or
to open the disc drawer.

The display of the Sanyo CP660
uses bright blue-white numerals
that are smaller than those of some
other players but extremely legible.
At all times the readout shows the
track and index numbers and the
elapsed playing time in the track in
minutes and seconds. Pressing the
EACH/REMAIN button changes the
track-time display to show the total
remaining playing time on the disc.
The total disc playing time as well
as the total number of tracks ap-
pears on the display when the disc is
loaded, but this readout is replaced
by specific track numbers and play-
ing times after play begins. In the
programmed mode, a red light ap-
pears on the PLAY key.

The CP660 was one of the two
players in this group (along with the
Technics) whose disc drawer is ap-

Sanyo's CP660 was the only player in the group to offer
programming by index number as well as track number.

parently meant to be closed only by
the open/close button. The drawer
can be closed by pressing it inward
with considerable force, but that is
obviously not recommended.

In most respects the CP660 gave
excellent performance. Its phase
shift was somewhat less than that of

most of the other players at middle
and high frequencies, although the
reason for this was not obvious. The
impact resistance was very good on
the sides and good over most of the
top surface, but it earned a C grade
over the disc drive. This was not a
problem in normal use, however.

Headphone volume control

Digital (D) or analog (A) filtering

Oversampling

Disc drawer closes by touch
DISPLAY:

Total number of tracks

Total playing time on disc

Track number being played

Elapsed time on track

Remaining time on disc

Index number

Programmed selection order

Disc-loaded indication

Repeat-status indication

MITSUBISHI PIONEER
DP-107 PD-5010
"4 4 L
D A
(74 e
v v
v v
v —
v v
("4 —
(74 —_—
v v
v v

TECHNICS

SANYO SONY

CP660 CDP-70 SL-PJ1
= v ==
A A A
- v —
vt v vt
v v ¥
v v v
v v v
v v v
v v v
v v v
v v v
v v v

*Shown at start-up only
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What did surprise us about the
Sanyo unit was its error correction,
which would have been considered
below average even in a first-genera-
tion CD player. Over much of the
modified portion of the Philips
TS4A disc the CP660 simply would
not function. It skipped from point
to point and sometimes scanned the
test disc in the reverse direction,
from the higher-numbered tracks
toward the lower-numbered ones!
We have no way of knowing wheth-
er this behavior was peculiar to our
test sample. In fairness, we must
add that the player had no problems
with any of our music CD’s other
than this test disc.

Sony CDP-70

When a disc is loaded into the
Sony CDP-70, the display briefly
shows the total number of tracks
and the playing time for the entire
disc. In a few seconds this is
replaced by a “0” and the red word
“DISK” to indicate that the player is
ready to be used or programmed.
The blue-white display, using -
inch-high figures, is highly legible
and resembles that of Sony’s more
expensive CD players.

While a disc is playing, the dis-
play shows the track and index
numbers (if any) and the elapsed
time in the track or the total time
remaining on the disc (as selected
by toggling the ELAPSED/REMAINING
button), and a green PLAY arrow
appears next to the window. Other
illuminated symbols show when the
pause mode has been selected and
when the player is operating in a
programmed mode.

While a programmed sequence is

being entered, the INDEX/RMS num-
ber next to the track-number dis-
play shows the number of the selec-
tion in the sequence (Sony calls the
programmed mode RMS for Ran-
dom Music Sensor). If a track con-
tains indexed subsections, during
playback this portion of the display
shows the current index number.
However, there is no provision for
programming or directly accessing
specific indexed sections of a disc.

The programming procedure for
the CDP-70 is much like that of the
other machines. The track-search
buttons (which Sony calls AMS for
Automatic Music Sensor) are used
to select a track, and its number is
stored by pressing the MEMORY but-
ton. The latest entry can be re-
moved with the CLEAR button, but
to remove a programmed sequence
completely the STOP (RESET) button
must be pressed.

The repeat function of the CDP-
70 is more versatile than that of the
other players tested. One touch on
the repeat button produces a “Re-
peat 1” indication in the display
window and causes only the current
track to be repeated. A second touch
changes the display to “Repeat All”
and repeats the entire disc (or entire
programmed sequence). A third
touch clears the repeat function.

The program-scan function of the
Sony CDP-70 is much faster than
that of the other players in the
group. As far as we could judge, the
speed does not increase after a few
seconds (as it does in the others),
but the starting rate seems to be fas-
ter than the fast scan of the others.
Furthermore, if the machine is in
the pause mode, the scanning speed

is tripled, which made it possible to
scan a disc in about 36 seconds.

The back of the CDP-70 contains
a couple of multipin connectors not
found on the other players. These
are for use with an optional remote-
control accessory (Sony RM-DI1K)
or certain other Sony audio compo-
nents to which the CDP-70 can be
connected, enabling it to be con-
trolled with an infrared hand unit.

At least one measurement of the
Sony CDP-70 sets it apart from the
others—indeed, from all previous
CD players we have tested. Its chan-
nel separation was greater than we
have ever encountered and was
close to the practical measurement
limits of our spectrum analyzer.
Over the full audio range the sepa-
ration was between 104 and 110 dB.
It must be realized, however, that
this figure is of no direct audible sig-
nificance since every CD player we
have seen has far more separation
than is necessary for total stereo
performance. But it does suggest
that Sony has taken some unusual
design and layout precautions and
is noteworthy for this if not for any
practical reason. A more practical
quality of the Sony player was its
good headphone volume—not
quite as loud as the Mitsubishi’s but
very listenable nevertheless.

Technics SL-P] 1

The Technics SL-PJ1 is quite dif-
ferent from the other players in this
group in appearance as well as oper-
ating features. In size and shape it
resembles one of the Technics lin-
ear-tracking record players, which
are barely larger than a 12-inch disc.
The SL-PJ1, while considerably

TABLE 2 - HIRSCH-HOUCK [AB MEASUREMENTS

MITSUBISHI PIONEER SANYO SONY TECHNICS
DP-107 PD-5010 CP660 CDP-70 SL-PJ1
Output voltage from 0-dB level 1.77 1.92 1.80 1.85 2.17
Output channel imbalance (in decibels) 0.1 0.4 0.2 0.4 0.3
Signal-to-noise ratio (A-weighted)
referred to 0-dB level (in decibels) 97.5 L 99.3 97.5 Lo
Distortion at 1,000 Hz (percent) 0dB 0.0056 0.0032 0.0037 0.0032 0.0053
—10 dB 0.011 0.0022 0.0018 0.002 0.0155
—20 dB 0.027 0.0036 0.0032 0.004 0.006
Channel separation (in decibels) 100 Hz 91.5 98.5 97 110 94
1,000 Hz 92.5 96.5 98 108 97
20,000 Hz 73 81.5 85 105 94.5
Baepanse Vil 20 ta +0.23, —1.4 +0.15,—0.9 +0.1, —0.6  +0.1, —0.2  +0.3, —0.1
20,000 Hz (in decibels) e : TR . u . - : i :
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larger than a CD, is only about 1212
inches wide, 12% inches deep, and
34 inches high, and it weighs about
10 pounds. Its control buttons are
on a sloping front panel that spans
the width of the bottom edge.
Among them are the usual fast-
search buttons and the skip buttons
that move the laser pickup to the
beginning of a recorded track. En-
gaging the repeat function lights a
red light next to the display.

Selecting a track or programming
the SL-PJ1 is even simpler and
usually faster than with the other
players in the group since it is the
only one to offer random-access
track selection. Ten small buttons,
numbered 1 through 0, can be used
for direct access to any track num-
bered up to 99. Although each of the
other machines can access any track
up to No. 99, to do so requires
pressing a button up to ninety-nine
times! That is not as difficult as you
might think, but it is a far cry from
pressing just one or two buttons.
The SL-PJ1 also gives direct access
to any indexed section, but only in
normal playing mode (you can pro-
gram any sequence of tracks but no
indexed subtracks).

After a program has been entered,
pressing the RECALL button displays
each programmed track number in
the correct sequence. The CLEAR
button cancels all programmed se-
lections; if one is being played, the
SL-PJ1 continues in the normal se-
quence at its conclusion.

The display window shows the
total number of tracks and total
playing time when a disc is first
loaded. During play the readout
shows the current track number

(and index number, if applicable)
and its elapsed time. The time
remaining can be displayed by
pressing the REM TIME button.

The measured performance of the
Technics SL-PJ1 was in every re-
spect as good as or better than the
others. Its overall impact resistance
was, by a small margin, the best in
the group, its output voltage was
slightly higher than the others, and
it tied with the Sony player for the
flattest frequency response and with
the Pioneer for the best signal-to-
noise ratio.

Condlusions

These low-priced CD players rep-
resent extraordinary value. Almost
all of them are better in important
respects, such as error correction
than almost any of the first-genera-
tion players that sold for three to
five times their price less than three
years ago. Although the more ex-
pensive models available today

others have certain operating
conveniences and features lack-
ing in these budget-priced units,
there were no substantive differ-
ences among the five we evaluated.
The Sanyo did not come up to the
others in error correction on our test
disc, but otherwise we would be
hard put to rank these players in any
order of quality. And since even the
Sanyo had no difficulty in playing
ordinary music discs and was the
only player to be programmable by
index as well as track numbers, it
might be the best choice for some.
Nonetheless, I do have some pref-
erences among this group. All things
considered, it seems to me that the
Technics and Sony machines had
the highest overall level of excel-
lence, though each of the others
excels in some respect. No doubt
many buyers would have valid rea-
sons for choosing one of the others
instead. It is hard to see how you
could go wrong, whichever player

from the same manufacturers and you choose. O
[ : |
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