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SANSUIL, THE LEGEND we've achieved a record low for dis-  super-power in car audio. It delivers

IN HOME AUDIO, tortion in a car amplifier. total power from amps to speakers
HITS THE ROAD. With our ASRC™ (Automatic like no other unit.

Shift into supersound. No Stereo Reception Control), ypu're Whether you're. mellqwing oyt
other car audio shares the road home—free from multipath dISth- with Sinatrq or reachhmg exit vglocny
with Sansui for pure sound, pure .tlon and drift paused by tall build- with Hendrix, Sansui sound will
status—and pure exhilaration! ings, mountains and tunnels— exhilarate you most.

Our 36 years of home audio ~ anywhere youdrive. KEEP YOUR EYES ON
advancement have enabled us to — o R, THE ROAD

design the most intelligent car
audio in the world.

And once you've experienced
its performance, you'll feel more at
home on the road with Sansui than
any other brand.

With advanced ergonomic de-
sign and soft-touch, computer-like
controls, Sansui car audio lets you
keep your ears on the music and
your eyes on the road.

Sansui’s computerized ASRC automatically reduces muiti Our IC lOgiC-COﬂtrO“ed ta pe
THE END OF THE ROAD path interference and weak signai problems transport with tuner/monitor does
FOR DISTORTION HOLD ONTO YOUR SEATS  the work for you. So all you have to
Distortion? Sansui engineers Computer-age integrated do is sit back and enjoy the supe-

just wouldn't hear of it. Thatswhy  circuitry makes Sansui the new rior sonic performance.
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And 24 station pre-sets (18
FM, 6 AM) give you further assur-
ance that you won't be driven to
distraction while driving to your
destination.

GET BETTER HANDLING IN
THE CORNERS

Sansui’s versatile Fle-Axis™
speakers send music straight to
your ears, without detouring it off
the back window or letting it be ab-
sorbed en route.

Powerful strontium magnets
give you greater power handling,
plus crisp, coloration-free sound,
low distortion and flat, wide fre-
guency response.

And waterproof cones for our
door speakers assure that acid rain
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won't distort your acid rock—or di-
lute Handel's Water Music.

Sansui's exclusive Fle-Axis tweeter adds better high-
frequency dispersion to a line of speakers that can blow
all others off the road.

THE ULTIMATE
PERFORMANCE PACKAGE
In addition to better sound

quality, Sansui gives you all the fea-
tures found in other units. Plus in-
strument lighting in a choice of
interior-compatible Hi-Tech Green
or Luminary Orange on two of our
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top models.

If you believe, like we do, that
hi-tech and high-quality are a way
of life, then Sansui car audio
should be part of yours. Get it and
exhilarate for the ultimate pleasure
trip.

For the name of your nearest
Sansui dealer, call or write: Sansui
Electronics Corporation, Lyndhurst,
NJ 07071 (201) 460-9710.
Carson, CA 90746 (213) 604-7300

Putting more pleasure In sound
CIRCLE NO. 44 ON READER SERVICE CARD
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Discover It With Radio Shack’s New Equalizer/Tape Control Center

Get Your Free 1984 Catalog Our 10-band graphic equalizer takes you about as close as you can get to a
184 full-color pages show live performance, without leaving your living room. Ordinary broadband
what's really new in electronics tone controls simply can’t compensate for distortion caused by poor room
Mail to: Radio Shack, Dept. 84-A-094 acoustics. But with twenty narrowband linear boost/cut controls you enjoy
KONITR TR Sl total command of your listening environment from 31-16,000 Hz. And you
can make your own custom-equalized recordings with the sophisticated
Name ~ built-in dual-tape control system. So, bring your favorite music to the store
Address near you and discover the new dimension of listening this equalizer can
cty make. Only $119.95, exclusively at Radio Shack.

State _ ®
Rache fhaek
Radio Shack stores and dealers

A DIVISION OF TANDY CORPORATION
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Onkyo’s Instani Song Locafion
Everyone has a special song
for a special moment, as our friend
above will tell you. And, Onkyo's
new TA-2044 Integra Series
cassette deck makes finding that
tune easier than ever before.
That's because the TA-2044

For complete literature on our TA-2044, plus our
new TA-2022, TA-2033 and our Integra Series
TA-2066 and TA-R77 with Auto Reverse, write
directly to Onkyo.

number three,
locates it

and plays

it. Itcan

also repeat
the song
(orany

other) as

provides the most
advanced Automa-
tic Music Control
System (AMCS)
you can buy. Not
only will it scan to
let you identify the
next cut, but you
can program it to in-
stantly play only the
one song you want
to hear. If you want
to listen to the third
song on a seven
song tape, all you
dois punch up the
and the TA-2044

often as you wish.

The TA-2044 is a three motor
cassette deck that features Auto
Space for precise spacing
between songs when recording,
Dolby B&C, Hard Permalloy head,
timer standby, continuous repeat
mode, and ten segment LED
meter. As with our other new tape
decks, the TA-2044 utilizes a full
logic, computer controlled design.
That means from our low end to
our high end, Onkyo cassette
decks guarantee the finest record-
ing/playback performance.

So remember, when the
mood calls for just the right song,

there's only
one right cas-
sette deck—
the Onkyo
TA-2044. But
please, don't
use your feet.

Nobody knows more about audio than Onkyo.

ONEKYO.

200 Williams Drive, Ramsey, NJ 07446




Edited by Christie Barter and Gordon Selll

® BEST SELLERS: A survey by PolyGram
Records of its initial Compact Disc
sales shows that the two top titles
were Holst's The Planets, conducted

by Herbert von Karajan, and the sound-
track of Chariots of Fire. A close
third was the music for the film Fame,
followed by discs by Rush, the Boston
Pops, and soprano Kiri Te Kanawa.

® YELLOW PERIL. Camera and film giant
Kodak has reserved a booth at the up-
coming Consumer Electronics Show in
Las Vegas, and the rumors about it are
flying among tape manufacturers and
video equipment makers. Speculation
centers on a new home movie/video tape
format. Kodak has such marketing and
distribution clout that current tape
and VCR makers might have no choice
but to follow.

® RED TAPE is decidedly unpopular with
Russian audiophiles. The quality of
audio cassettes produced by some USSR
factories is so poor that Maxell and
Sony cassettes are selling for twice
the price of Soviet tapes in Moscow
and Leningrad. According to Billboard,
a music-industry trade magazine, tape
factories in the USSR don't produce
C-90 or C-120 tape because there are
no machines suitable to use them. Let
'em eat ferrichrome.

e DIGITAL DEMO: A new CD from Elektra
Records, "The Digital Domain: A Demon-—
stration," explores the potential of
digital audio technology. The sounds
of jet planes, bird song, gongs, and a
variety of instruments, as well as the
human voice, illustrate the capabili-
ties of the medium. A joint project

of Warner Special Products and Stan-
ford University's Center for Computer
Research in Music and Acoustics, the
disc also includes tests allowing
audiophiles to fine-tune their hi-fi
systems. It is available in CD format
only through record outlets and audio
specialty shops. Price: $18.98.

e TECH NOTES: Car radios manufactured
by Chrysler Corp. will be equipped to
receive Motorola-system AM stereo.

Production will begin in 1984....The

UL (Underwriters Laboratories) has
canceled plans for loudspeaker safety
standards because there would be "no
benefit to consumers." The UL speaker
standards were to have covered fire
and such physical hazards as tipping.
...Mitsubishi plans to introduce a
car stereo CD player in the fall of
1984....Clarion is looking at digital
tape systems for the car....Expect the
first VHS hi-fi systems in the late
spring or early summer of this year.

® ELVIS ON CD: RCA's latest Compact
Disc release includes a three-disc,
limited-edition set of Elvis Presley
recordings. Called "Elvis the Legend,"
the boxed set contains sixty classic
Elvis songs, twenty per CD. Only 5,000
numbered copies will be made available
worldwide. RCA claims that "even Elvis
fans without CD players will want to
own this set," which lists for $75.
"Elvis' Golden Records,”" a single CD,
is slated for RCA release this month.

® NEW CONTRACTS: Conductor Sir Georg
Solti has signed an exclusive ten-year
contract with London/Decca, continuing
an unbroken association begun in 1947.
The Chicago Symphony, which Solti has
served as music director for almost
half that time, signed a new five-year
agreement with the record company....
Klaus Tennstedt, who is recording the
Mahler symphonies for Angel with the
Iondon Philharmonic Orchestra, has
been named the principal conductor and
music director of the LPO....Bernard
Haitink, who is entering his twentieth
year as sole permanent conductor of
Amsterdam's Concertgebouw Orchestra,
will also become Ccvent Garden's next
music director. He will succeed Sir
Colin Davis, whose appointment ends

in July 1986.

® A SONG FOR DEAD WARRIORS, a contro-
versial ballet by San Francisco's Mi-
chael Smuin, is being shown on the PBS
Network on January 16. The hour-long
epic has music by Charles Fox, known
for his TV music (ABC's Wide wWorld of
Sports), film scores (Paper Chase),
and popular song hits (Roberta Flack's
Killing Me Softly with His Song).




Speaking My Piece

By William
Livingstone

With John Eargle
and Porter Smith
at JBL
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HAPPY 1984

VERY generation of college students

has a few books that are required
reading for anyone who wishes to be
considered “with it,” “in,” *hep.”
“hip,” or “‘cool.” When | was in grad-
uate school, you had to have read
George Orwell’'s /984, and if you as-
pired to more than the bare minimum
of with-it-ness, you also had to be able
to talk about Aldous Huxley's Brave
New World.

Huxley’s book was first published in
1932, and Orwell’s came out in 1949,
Both are satirical novels that present
gloomy views of the future. The two au-
thors assumed that some form of social-
ist or communist totalitarianism would
triumph and that a powerful elite would
harness technology and use it to domi-
nate and, in one way or another, dehu-
manize the rest of the population.

Both books show a world in which re-
ligion and family life have been abol-
ished and spiritual and moral values are
dispensed with. In Brave New World all
human conception takes place in vitro,
and human embryos are developed in
bottles. All strong emotions are sup-
pressed by conditioning or drugs, and
sexual promiscuity is not only permit-
ted but required.

Like his earlier novel Animal Farm,
Orwell’s /1984 is a biting satire on So-
viet Russia, dwelling on the grimness of
everyday life there. In /984 sex is re-
pressed in order to make citizens more
neurotically involved with the Party
and more enthusiastic about such
things as the annual Hate Week. Indi-
vidual privacy is destroyed through the
use of electronic media, and at all
times, through giant telescreens, Big
Brother Is Watching You.

Now that the real 1984 is here, I've
just reread Brave New World and 1984,
and I was surprised to find that both
hold up well. Huxley’s book is funnier
than I remembered, and, despite its de-

6

pressing grimness, /984 is more touch-
ing than I remembered. | read both
with a sense of relief.

Thank God, it hasn’t happened here.
To be sure, our government sometimes
expresses itself in Doublethink and
Newspeak, but if we leap out of bed in
the morning to do pushups or run a few
miles, it is because we want to and not
because orders are being barked at us
through telescreens. Big Brother is not
watching us.

In these futurist novels Orwell and
Huxley both express concern about me-
chanical production of artistic works.
In /984 the heroine operates novel-
writing machines, and an automatic
versificator grinds out sentimental
songs.

In Brave New World, people who had
no mothers but were born out of bottles
sing, “There ain’t no Bottle in all the
world/Like that dear little Bottle of
mine.” And the hit love song is Hug Me
Till You Drug Me. It won’t surprise me
if either turns up on the charts tomor-
row, but if we don’t like them, we can
always turn them off.

In the novel /984 the telescreen can-
not be turned off. In the real 1984 what
the electronic media offer us is an ever
greater variety of program material
and formats and ever greater freedom
of choice. So far, computers have pro-
duced no music worth listening to, but I
hope I'm still here when the movies be-
come what Huxley described as ‘‘the
feelies.”

I want us all to be here at the start of
the twenty-first century to watch re-
runs of 200!: A Space Odyssey. 1t’s got
a great score composed not by comput-
er but by human hands in the service of
human minds and hearts. As machines
are developed to behave more and more
like people, 1 suppose it’'s up to us
people not to behave like machines.

Happy New Year. O
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unique solution to a serious turntab

-

lepoblé:

Technics turntables with the P-Mount system.

Unfortur ately, standard turntable design has left too
much to ¢chance in terms of cartridge mounting and
performance.

Technics turntables with the patented P-Mount
tonearm//cartridge system have changed all that. By
providing complete compatibility between tonearm and
cartridge to achieve the optimum tonearm resonant
frequency: the level at which annoying bass frequency
interference is minimized. For the accuracy and fidelity
conventional turntables can deny you.

in addition, P-Mount is a plug-in system. You’ll get
outstancing performance without struggling to install
the cartridge. There’s nothing to wire. There’s no longer
a headstell. There’s no more fumbling to calibrate
overhang or stylus position. Tracking and anti-skating
adjustments have been virtually eliminated.

Just plug any P-Mount cartricge into a Technics
straight, low mgss, high pe-formrance tonearm, and
tighten one locking screw. “Xith Technics, your records
are now virtually immune td the g-oove wear, pcor
channel separation and distortion caused by improper
cartridge-to-tonearm mounting.

Technics has standardizzd all <ey specifications
with manufacturers of P-Meount cartridges: cartridge
weight, extermnal dimensiors. connector shape, stylus
position and more. So you can chcose from a wide
range of cartridges from virtuaily every manufacturer.

The P-Mount plug-in cartridge system. Just one of
the many advances you‘ll fird in the entire line of
sophisticated Technics turntables. Including our
surprisingly affordable new quartz-locked series

The turntable revolutio continues at Techrics.

Technics

The science of sound

CIRCLE NO. ¥ ON READER SERVICE CARD




Pink Floyd

® I must disagree in one respect with
Mark Peel’s favorable November review of
Pink Floyd’s “Works.” Mr. Peel thought
that few people under the age of thirty
would be familiar with earlier Pink Floyd
releases. On the contrary: *“Dark Side of the
Moon” has been among the top two
hundred sellers since its release, and I have
to believe that many of us between the ages
of twenty and thirty have been exposed to
this classic premise album.
Davip R. LoNG
West Jefferson, N.C.

CD-Player Reviews

® Regarding Mike Slater’s November let-
ter in which he requests that STEREO RE-
VIEW stop testing Compact Disc players be-
cause he either doesn’t want or can’t afford
one—talk about self-centered! I have no de-
sire for a tuner or an open-reel tape deck,
but I still enjoy learning about them and
still read your test reports.

Letters

Moreover, contrary to Mr. Slater’s belief,
there are audible differences between CD
player models. I had the chance to try one
out at home that, to my ears anyway. had a
“boomy” bass and a shrill high end. But
since getting the model I chose, 1 doubt that
I've used my “regular” record player more
than a few hours.

I anxiously scan every audio publication
each month for reviews of CD players and
software—and, incidentally, STEREO RE-
VIEW has been sorely lacking in reviews of
the discs.

ALFRED W. MYERS
White Plains, N.Y.

Most of the CD's released so far appeared
first as LP’s, and noteworthy ones have
been reviewed in these pages. But for a sur-
vey of the best-sounding CD's, see the arti-
cle on page 59.

““Concert-Hall Realism”’

® | agree fully with Julian Hirsch’s con-
clusion, in November’s “Technical Talk,”

that home reproduction of “concert-hall
sound” is impossible, but it seems to me
that he left out an important argument.
That is, which concert hall do you want to
reproduce? Boston’s Symphony Hall? New
York’s Carnegie Hall? Avery Fisher Hall—
or, heaven forfend, Philharmonic Hall be-
fore Mr. Fisher paid to have it rebuilt? The
high-school auditorium where the local
community orchestra plays?

While it may be argued that any “good”
concert hall will do, everybody has a favor-
ite hall. More important, most people have
a least favorite one and would certainly not
like to hear their favorite music reproduced
as if in this most-disliked hall.

Still, if someone could reproduce the
sound of Boston’s Jordan Hall, center or-
chestra, just in front of the balcony . . ..

K. A. BORISKIN
Bellingham, Mass.

® Arthur C. Clarke, co-author of the
screenplay for 200!: A Space Odyssey and
author of many science-fiction novels and
stories, once formulated a *“law” according
to which “When a distinguished but elderly
scientist says something is possible, he’s al-
most always right; when he says something
is impossible, he's almost always wrong.”
When Julian D. Hirsch, in his November
column, supposedly “explodes” the “myth
of concert-hall realism,” proclaiming on the
basis of nothing more than his theories and
authority that “transporting the acoustic
environment of the concert hall to our
homes is probably no more attainable than

Y
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the science-fiction dream of faster-than-

light travel,” he's out on a limb and sawing
it off.

DonN F. HiLL

Riverside, Calif.

Elliott Carter

® 1 find it impossible to reconcile Richard
Freed's appraisal of Elliott Carter’s Night
Fantasies, reviewed in November, with the
recognition Mr. Carter has received for
much earlier and better works. It would be
unwise to consider Night Fantasies a seri-
ous, musical, or interesting contemporary
piece; it is simply prolix, an attribute char-
acteristic of much of Carter’s work—for in-
stance, the Concerto for Orchestra, the
Symphony of Three Orchestras, and the Pi-
ano Concerto.
H. R. CROWELL
Newark, N.J.

CD Program Lengths

® Larry Klein’s response to a question
about Compact Disc playing times in Octo-
ber’s “Audio Q. and A.” was overly polite.
Mr. Klein said that we do not get the full
potential seventy-five minutes of music on
CD’s because of *...disc-manufacturing
problems and program-material limita-
tions. . . .” I cannot speak about the manu-
facturing problems, but “program-material
limitations™ is pure wind. Before buying my
CD player, I taped my LP’s, and I can as-
sure you that I do not have any tape with

more than three minutes blank on either
side. If I, with my limited library, can man-
age to fill up every recording I make, surely
a record company can do as much for
theirs.

The few CD’s I now have average only
forty-five minutes—60 per cent of capacity.
Why? The reason is obvious: forty-five min-
utes is the optimum playing time for an LP.
Longer playing times do create manufac-
turing problems for analog discs as the
grooves get closer together. Longer playing
times for cassettes mean more tape and in-
creased cost, so it made sense to limit them
too. But neither of these excuses serves for
CD’s. It is just that it’s convenient for the
record companies, not their customers, to
have exactly the same program in all three
formats. Thus CD buyers are still suffering
from the limitations of the LP. At more
than $20 per CD, this is an outrage.

The additional material to fill out a CD
would not necessarily have to be new or
even digitally recorded. Some unusual piece
out of the record company’s vaults would be
fine. It would cost them nothing except per-
haps additional royalty payments to the
performers, and many fine works might
find their way onto CD’s in this manner and
in no other. If I don’t like the choice, I can
easily program it out.

WiLLiam G. NABOR
Mission Viejo, Calif.

® Thank you for David Ranada’s interest-
ing article about Compact Discs in Novem-
ber. Now | have another question: Will any

CD’s be released with reduced playing
times, something ike 45-rpm singles?
L. CHORNY
Bronx, N.Y.

We know of no such plans, and it would
hardly seem a cost-effective move.

Simels vs. Plant

@ In reviews of Led Zeppelin albums and,
more recently, of Robert Plant’s two solo al-
bums, Steve Simels goes to great pains to
say how much he dislikes both Led Zeppe-
lin and Mr. Plant. His October review of
Plant’s “The Principle of Moments™ really
points up his prejudice. I don’t think Mr.
Simels is prepared to give Robert Plant a
fair shake no matter what he records.
GREG WINMILL
Brandon, Manitoba

Macrocomponents

® Numerous issues of STEREO REVIEW be-
fore 1983 have had pictures of Larry Klein,
at the head of his “Audio Q. and A.” col-
umn, posing with rather large versions of
audio and video equipment, but in 1983
only the October issue has such a picture.
This raises several serious questions: Why
were the Japanese producing such equip-
ment? Why was then-Technical Director
{now Contributing Editor) Klein shown
posing with it? And why haven’t we seen
such pictures in recent months?
Information just made known to me indi-

What you'll hear is all of it. Every
twang, toot, oom-pah-pah and crack.
Konica Audio Tape will get it down and
get it right. The first time. Everytime.
Because not only is the reproduction
absolutely flawless, so is the quality
control.

Infact,we’re so sure that if for any
reason you re not happy with our
tape, we'll replace it free of charge.

After over a century of precision

-

good at laying down magnetic material
with incrediblz consistency. Free from
dropouts, and delivering rich, powerful
dynamic range.

Konica offers four types of audio
tapes for all types of recording situa-
tions. So when you want to hear every-
thing you see, make sure you see your
nearest Konica dealer.

KONICA AUDIO «VIDEO DIVISION
KONISHIROKU PHOTO IND. USA, INC

coating experience, we ve gotten prelty 440 SYWVAN AVE. ENGLEWOOD CLIFFS. N.J 07632
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© KONISHIROKH

KONIGA AUDIO TAPE.
IT LIVES UP TO YOUR
IMAGINATION.
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The leader in equalizers
still stacks up best

with improved specs,more features and a new look.

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

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

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

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

Frequency
Equalizers

Shaping sound is as easy as 5

ADC Division BSR (USA) Ltd., Blauvelt. N.Y. 10913 (914) 358-6060
© 1983
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cates that the Japanese are/were manufac-
turing these items in order to exploit a vast
new market, that of the Yeti or Abominable
Snowmen. Granted that this market is
somewhat undeveloped, the potential for in-
credible profits exists. The need for in-
creased-size components is obvious given
the physical stature of the Yeti and their
unfamiliarity with small, fragile, highly
technical objects. The Japanese hoped to
bring them into the modern world quite rap-
idly and make them good consumers.

The Chinese, however, being reluctant to
accept most outside influences, initially
barred the import of these items for the
Yeti (who dwell in Chinese-controlled
Mongolia), calling such plans “silly and im-
perialistic.” The Japanese persevered and
just last February were granted the right to
export macrocomponents into China for the
Yeti market. This explains the long absence
of photos of Mr. Klein with such equipment
and the subsequent appearance of one in
October.

Please keep us posted—and keep the pho-
tos coming.

THOMAS HENKE
West Lafayette, Ind.

Martha of the Muffins

@ Just a quick note about a slight mistake
(November, page 102): the great vocalist of
Martha and the Muffins is Martha Johns-
ton, not Martha Davis (who's with the
Motels). Personally, I found the group’s
“Danseparc” to be a great LP!

Ep McDowbbp

Kalispell, Mt.

On Your Toes

® | was pleased to read that Peter Reilly
enjoyed the revival-cast recording of On
Your Toes (November). He must have been
so taken, however, with the “translucent”
rendition of Quiet Night that he neglected
to note that it is sung, on stage and on the
recording, by Michael Vita, not Lara Teeter.
STEVEN J. PAGGIOLI

New York, N.Y.

Renaissance

® In his November review of “Time-Line”
by the group Renaissance, Mark Peel de-
scribes the performance as “floundering.”
While he gives some recognition to the
beautiful blend of classical, folk, and rock
elements that distinguished the Renais-
sance of old, he can’t seem to accept the
group’s natural progression to a more mod-
ern sound. All of the old musical elements
are still there—they’ve just been arranged
differently and added to by a harder and
more electronic rock style. Renaissance has
accomplished what few groups have ever
done: changing to a refreshing new sound
while actually increasing the quality of
their music.
PIERRE KENYON
DeSoto, Tex.

Correction

® Our November 1983 test report on the
Infinity RS6 speaker system incorrectly
stated the price. The suggested retail price
is $299 per speaker.

STEREO REVIEW



Why this is the tape that sets the standard.

JVC sets the standard for all VHS
videotapes, no matter who makes
them.

That'’s the way it has been ever since
JVC engineers originated the format for
VHS videocassette recorders.

Thats why we feel a special respon-
sibility for manufacturing our own
brand of VHS videotape at the highest
possible quality level.

For our HG and Super HG videotapes,

the process begins with a polyesterbase

film. Using a new binding system, we
coat the film with super-fine magnetic
particles, which improves the packing
density of the coating. Our own unique
dispersion process makes the coating
more uniform and sharply reduces the
occurrence of drop-out.

The result is videotape that provides
a continuously stable picture, with
clear, pure colors.

Compared with JVC's own reference
tape, our new HG tape has a 2.3 dB

higher color S/N ratio; with our new
Super HG 1ape, the improvement is
4.0dB.

\/| three grades of JVC videotape,
including our Standard formulation,
benefit greatly from JVC’s extensive
pioneering research in VHS tape-to-
head dynamics.

So no matter which grade of video-
tape you prefer, now you know how to
pick the brand that sets the standard
for all the others.

JVC JVC JVC JVC JVC JVC JVC JVC

JVC COMPANY OF AMERICA, Magnetic Tape Division, 41 Slater Drive, Eimwood Park, NJ 07407 JvC CANADA INC, Scarborough, Ont.,
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Marlboro Red or Lo'ho n A
you get a lot to like.

N
- Warning: The Surgeon General Has Determined
17 mg “tar™ 1.7 mg nicotine W That Cigarette Smoking Is Dangerous to Your Health.
Philip Marris Inc. 1983 per cigarette, FTC Seport Mat'83
-
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Nlew Products

Latest Audio Equipment and Accessories

Programmable Luxman
Compact Disc Player
0 Luxman's DX-104 front-loading Com-

pact Disc player can be programmed to
play up to eight selections on a disc in any

order. The programmed track and index
numbers can be recalled to confirm what is
in the memory. Frequency response is given
as 5 to 20,000 Hz +£0.3 dB. The DX-104
measures 162 x 5% x 13% inches. Price:
$1,200. Luxman Division, Alpine Electron-
ics, Dept. SR, P.O. Box 2859, Torrance,
Calif. 90509.
Circle 120 on reader service card

Seven New
ADS Speakers

[0 ADS has introduced a line of seven
speaker systems that are said to offer im-
proved performance at lower prices than the
company's previous models. The systems
were designed for smooth, flat response and
are said 1o be capable of reproducing the
most demanding digital program material.
All the speakers have proprietary Stifflite
woofers, frameless metal grilles, and flush
driver mounting to-eliminate diffraction ef-
fects. Nominal impedance of all models is 8

p—

ohms. Sensitivity specifications range from
87 10 89 dB sound-pressure level measured
at 1 meter with a 1-watt input.

The new line ranges from the bookshelf-
sized L470 (shown), with a 7-inch woofer
and a 1-inch woven soft-dome tweeter, to
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the top-of-the-line L1290, which has two 8-
inch woofers in cast baskets, a 2-inch mid-
range positioned for optimum dispersion at
a seated listener’s ear level, and a ¥s-inch
tweeter. Rated frequency responses range
from 50 to 20,000 Hz + 3 dB for the L470
to 20 to 23,000 Hz +3 dB for the L1290.
Available finishes are walnut veneer or
matte-black heavy laminate. Prices per pair
range from $319 for the L470 in either fin-
ish to $1,299 for the L1290 in walnut,
$1,259 in black. ADS, Dept. SR, One
Progress Way, Wilmington, Mass. 01887
Circle 121 on reader service card

Blaupunkt Car Radio
Gives Traffic News
0 The Sacramento model car stereo AM/

FM /cassette player from Blaupunkt is the
company’s first self-amplified (7 watts per

channel) electronically tuned model with
Automatic Radio Information (ARI) re-
ception capabilities. Currently broadcast by
selected FM stations in New York City,
Philadelphia, Detroit, and Trenton, New
Jersey, and scheduled for operation in
Southern California by this spring, ARI

enables motorists to hear important traffic
bulletins even if a cassette is playing or the
car stereo is shut off.

The Blaupunkt Sacramento combines a
stereo radio with an auto-reverse cassette
player in & mini-sized chassis. Cassettes are
motor-loaded and ejected automatically
when the system is turned off. The Sacra-
mento offers electronic station search, six

Carver Receiver
Combines
Amplifier, Tuner
Innovations

R —— - —
W L L4 LIASNNSSSN

O The new digital-synthesis AM/FM
stereo receiver from Carver Corporation
combines technological innovations first
introduced in the company’s power-am-
plifier and FM-tuner components. The
Magnetic Field power-amplifier section
provides 130 watts per channel without
the need for heavy heat sinks or large
power capacitors. The Asymmetrical
Charge Coupled FM detector in the tun-
er section affords a usable sensitivity in
stereo of 16.3 dBf (1.78 microvolts) with
a 75-ohm antenna. The FM detector is
claimed to eliminate the distortion,
noise, and hiss caused by weak signals
and multipath interference without sac-
rificing stereo separation.

The receiver has phono, video/digital,
auxiliary, and two tape inputs. There are
six station presets, each usable for both
AM and FM. There is a front-panel
switch for dubbing from either of two
tape decks to the other. The three tone
controls have adjustment ranges of +10
dB at 100 Hz (bass), £6 dB at 1,500 Hz
(midrange), and =10 dB at 10,000 Hz
(treble). There are front-panel controls

for FM muting, an AM noise filter, and
loudness compensaticn as well as a ster-
eo headphone jack. Displays include
power levels for each channel, frequen-
cy, and signal streng:h.

Total harmonic distartion at rated
power into 8 ohms is given as 0.05 per
cent, intermodulation (IM) distortion as
0.1 per cent (SMPTE); transient IM
distortion is said to be betow measurable
limits. Frequency response of the ampli-
fier section is 20 to 20,900 Hz +0.0S
dB. FM tuner specifications (with the
charge-coupled detector switched in) in-
clude a stereo 50-dB quizting sensitivity
of 23.5 dBf (4 microvolts), stereo signal-
to-noise ratio (S/N) of §5 dB at 85 dBf
input, and channel separation of 30 dB
at 100 Hz, 45 dB at 1,000 Hz, and 25 dB
at 10,000 Hz. Phono S/N (referred to §
millivolts) is 80 dB, and preamplifier-
section frequency response is 20 to
20,000 Hz =0.5 dB. Price: $699. Carver
Corporation, Dept. SR, 14304 N.E.
193rd Place, Woodinville, Wash.
98072.

Circle 122 on reader service card
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station presets, and a digital time/frequen-
cy display. A low-level output jack is pro-
vided for attaching an external power am-
plifier. A power fader, four-way balance
control, and four speaker-output plugs ena-
ble use with two pairs of speakers. Price:
$399.95. Blaupunkt Division, Robert Bosch
Sales Corp., Dept. SR, 2800 South 25th
Avenue, Broadview, Ill. 60153.
Circle 123 on reader service card

Audio/Video Furniture
From Custom Woodwork

O The 21-inch Woodmore cabinet (shown)
from Custom Woodwork & Design can ei-
ther be used as part of a modular wall sys-

= T =

tem or by itself as a stand for a turntable,
TV, tape deck, etc. with space for t wo more
components on the inside. The inner shelf is
fully adjustable, and the unit features
bronze-tempered glass doors and chrome
hardware and casters. It measures 21 x 24 x
19 inches.

The Woodmore entertainment table can
also be used either as part of a system or
alone to provide storage space for several
hundred LP’s. Optional features include a
pull-out cassette drawer, glass doors, and
slide-out shelves. The ET 9000 is hand fin-
ished and measures 16 x 47Va x 19 inches.
Hand-finished wood doors with shaped or
fully adjustable handles are available for all
CW &D cabinets.

Prices: Woodmore 21-inch cabinet, $235
in natural or dark oak, $275 in natural wal-
nut; Woodmore entertainment table, $320
in natural or dark oak, $395 in natural wal-
nut; wood doors, $85 in natural or dark oak.

14

Custom Woodwork & Design, Dept. SR,
7447 South Sayre Avenue, Bedford Park,
I11. 60638.

Circle 124 on reader service card

Technics Equalizer
Has Real-Time Analyzer

O The SH-8055 graphic equalizer from
Technics includes a real-time spectrum
analyzer and a pink-noise generator. The
twelve-band equalizer has center frequen-

cies at 25, 40, 63, 100, 160, 250, 500, 1,000,
2,000, 4,000, 8,000, and 15,000 Hz. The
control range is switchable from *12 to
+ 3 dB. Each slider has an LED in its knob
for easy visibility of the selected equaliza-
tion curve. Other features include level indi-
cators, volume-level display, and tape-mon-
itoring loops for two decks. The use of band-
pass filter circuitry is said to prevent distor-
tion and noise. Rated total harmonic distor-
tion is no more than 0.005 per cent, and the
signal-to-noise ratio is at least 108 dB.
Price: $340. Technics, Dept. SR, One Pana-
sonic Way, Secaucus, N.J. 07094.
Circle 125 on reader service card

Feedforward Circuitry in
New Sansui Receivers

O Sansui's new Z-9000X, Z-7000X, Z-
5000X (shown), and Z-3000X AM/FM
stereo receivers all feature the company’s
Super Feedforward distortion-reduction
circuitry. This system, which combines neg-
ative feedback with feedforward in the pow-
er-amplifier section, is claimed to reduce to-
tal-harmonic, intermodulation, transient-
intermodulation, crossover, switching, and
“envelope’ distortions to a greater degree
than systems using only negative feedback
can achieve. The four digital quartz-synthe-
sis receivers also all have fluorescent fre-
quency/time displays, automatic or manual
tuning, sixteen station presets, preset scan-
ning, and preset station indicators. The
built-in digital clocks are connected to a
three-event timer.

All four models have peak power meters
(with fluorescent indicators in the Z-9000X

and Z-7000X, LED’s in the Z-5000X and
Z-3000X). Three pairs of speakers can be
handled by the Z-9000X, two pairs by the
other models. The Z-9000X and Z-7000X
have microphone mixing and built-in mov-
ing-coil-cartridge pre-preamplifiers. The Z-
9000X has a built-in seven-band graphic
equalizer and a reverberation amplifier

with adjustable echo decay (from O to 3 sec-
onds), and the Z-7000X has a four-band
tone-control system.

The Z-9000X’s rated output into 8 ohms
is 130 watts per channel (rms) from 20 to
20,000 Hz with no more than 0.005 per cent
total harmonic distortion (THD). The Z-
7000X is rated for 100 watts per channel
under the same conditions. The Z-5000X is
rated at 70 watts with no more than 0.007
per cent THD, the Z-3000X at 55 watts
with no more than 0.008 per cent THD.
Phono signal-to-noise ratio (S/N) is 82 dB
in the Z-9000X and Z-7000X; auxiliary
S/N is better than 95 dB in the Z-5000X
and Z-3000X. Prices: Z-9000X, $960; Z-
7000X, $800;, Z-5000X, $500; Z-3000X,
$400. Sansui Elettronics Corp., Dept. SR,
1250 Valley Brook Avenue, Lyndhurst,
N.J. 07071.

Circle 126 on reader service card

Hitachi Cassette Deck
Adjusts Head Azimuth

O The D-RV7 auto-reverse cassette deck
from Hitachi has a record/playback head
that is automatically repositioned for op-
timal azimuth alignment on both sides of a
cassette. The deck uses three computer-con-
trolled motors: one for shifting the head, a

second for driving the capstan, and a third
for driving the reel hubs. The auto-reverse
mechanism is activated by an infrared sen-
sor that detects the leader at the end of a
cassette side.

The D-RV7 can be programmed to play
selections in any order on either side of a
tape. A multiple-repeat function allows in-
definite playback of a section between any
two points on a tape, even if they are on
different sides. The deck can also be pro-
grammed to sample the first few seconds of
each track. Wow-and-flutter is specified as
0.04 per cent {(wrms), frequency response as
20 to 19,000 Hz with metal tape, and sig-
nal-to-noise ratio as 68 dB with Dolby-B
and 74 dB with Dolby-C. Price: $229. Hita-
chi Sales Corp. of America, Dept. SR, 401
West Artesia Boulevard, Compton, Calif.
90220.

Circle 127 on reader service card

Time-Aligned Drivers
In Small B&W Speaker

O The woofer and tweeter of B&W’s
DM17 Limited speaker system are time
aligned to each other so that, aided by a
computer-optimized fourth-order crossover,
they are said to produce a perfectly coher-
ent and symmetrical wavefront. The 150-
millimeter woofer, vertically aligned with
the tweeter, has a Bextrene thermoplastic
cone that is heavily damped with polyvinyl
acetate compounds. The 26-millimeter
dome tweeter on top of the enclosure is
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made from woven polyester filaments. The
cabinet measures 16 inches high, 8%4 inches
wide, and 102 inches deep; it is constructed
from |2-millimeter-thick high-density par-
ticle board laminated with 6-millimeter bi-

tuminous pads. There is a 19-millimeter-
thick front baffle to ensure an almost totally
inert enclosure with low resonance. Avail-
able finishes are walnut or black-ash ven-
eer. The speaker weighs about 20 pounds.

Each pair of DM17 Limited speakers is
computer matched within +0.5 dB. The
rated on-axis anechoic frequency response
at 2 meters is 85 t0 20,000 Hz +2 dB. Sen-
sitivity is rated at 85 dB sound-pressure lev-
el (SPL) with a 1-watt, 300-Hz sine-wave
input measured at 1 meter. Minimum rec-
ommended amplifier power is 40 watts;
there is no upper limit because an electronic
overload-protection circuit limits the SPL
to 106 dB (1,000-Hz input measured at |
meter). Price: $790 per pair; optional stands
(shown), $60 per pair. Anglo-American
Audio, Dept. SR, P.O. Box 653, Buffalo,
N.Y. 14241.

Circle 128 on reader service card

New MOSFET Amplifier
From Soundcraftsmen

O The A2801 power amplifier from
Soundcraftsmen, intended to meet the high
current demands of Compact Disc players,
is designed for high dynamic headroom as

well as high continuous power. Rated at 140
watts per channel into 8 ohms and 205
watts into 4 ohms, the A2801 will operate
continuously into as little as 2 ohms without
triggering the protective circuitry, which
does not use current limiting. Separate
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front-panel indicators for each channel
light up when a distorted waveform is de-
tected, and a third LED indicates when the
protection circuitry has been activated.
Speaker connectors are heavy-duty five-
way binding posts. The A2801 can be rack
mounted and has large carrying handles.
Qak- or walnut-veneer side panels are op-
tional. Price: $549. Soundcraftsmen, Dept.
SR, 2200 South Ritchey, Santa Ana, Calif.
92705.
Circle 129 on reader service card

Koetsu Tone Arm Needs
No Antiskating Gear

[0 The SA-1100D Mark 11 tone arm from
Koctsu features a tri-pivot lateral balance
system—a three-point gimbal-suspension
system employing both center and side sup-

N

ports—that is said to eliminate the need for
an antiskating mechanism. A vertical bal-
ance system that supports the total weight
of the tone arm and its bracket on a single
center pivot is said to reduce vertical vibra-
tions to below audible levels. To minimize
resonance, the fulcrum is placed at a level
slightly above the tone arm’s center, and for
smoother operation the needle side pivots
ride in friction-reducing housings contain-
ing five ball bearings. For precise arm
movement, the special alloy used in the pi-
vots is polished to extremely close toler-
ances. Price: $700. D & K Imports, Inc,,
Dept. SR, 146 East Post Road, White
Plains, N.Y. 10601.
Circle 130 on reader service card

Lower-Priced Technics
Compact Disc Player

[ The Technics SL-P7, one of the compa-
ny's *‘second-generation” digital Compact
Disc players, contains many of the same
features as the higher-priced SL-P8. The
SL-P7 is also a front-loading design with a
motor-driven slide-out disc compartment.
lts SEARCH/INDEX keys can be used either
for fine cueing with audible playback at
three times normal speed or for coarse cue-

ing at ¢hirty times normal speed without au-
dible playback, and they can also be used to
access index points on specially coded discs.
Other controls include skIP keys to jump
ahead or back to the previous or next selec-
tion, a REPEAT key for repeating one selec-
tion or a whole disc, PAUSE/STOP, and PLAY.
A fluorescent digital display shows the total

I
ﬁl_‘;

number of tracks, total playing time, the
track being played, elapsed time, and index-
point data.

Unlike the SL-P8, the SL-P7 lacks a re-
mote-control unit, thirty-two-selection pro-
grammed playback, and a headphone out-
put. Both units use the three new integrated
circuits Technics developed for digital de-
coding. They also incorporate the propri-
etary Technics Ultra Super Decoding Algo-
rithm, said to improve error correction and
error concealment. Price: $700.

Circle 131 on reader service card

Alpine’s Auto-Reverse
AM/FM/Cassette Players

0O Two new in-dash AM/FM/cassette
players from Alpine Electronics, the Mod-
els 7155 (shown) and 7154, feature auto-
matic tape reverse and automatic dimming
of the six station-preset buttons and the cas-
setie loading-slot light. The cassette sec-
tions of each unit feature cobalt heads for
frequency response up to 16,000 Hz in both
directions and have music sensors 10 cue up
the beginning of the next or the previous se-
lection. Other features include selectable
metal/chrome equalization, a digital clock,
and separate bass and treble controls.

In addition, the Model 7155 has an on/

off switch for output to a subwoofer; in the
on position, frequencies below 80 Hz go to
the subwoofer, and in the off position all
frequencies go to all speakers. Model 7155
also offers both Dolby-B and Dolby-C noise
reduction and has a special noise suppressor
for FM. Prices: Model 7155, $399.95; Mod-
el 7154, $349.95. Alpine Electronics of
America, Dept. SR, P.O. Box 2859, Tor-
rance, Calif. 90509.
Circle 132 on reader service card

NOTE: All product descriptions and specifi-
cations quoted in these columns are based
on materials supplied by the manutacturers,
who will respond directly to reader requests
for further information

Domestic inflation and fluctuations in the
value of the dollar overseas affect the price
of merchandise imported into this country.
Please be aware that prices quoted in this
issue are therefore subject to change.
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ALPINE™™

“EVERY ALPINE/LUXMAN
PRODUCT COMES WITH AVERY
SPECIAL FEATURE:

AN ALPINE/LUXMAN DEALER?”

—Reese Haggott,

Anyone who knows audio will tell
you there’s something special about
the way Alpine Car Audio and Luxman
High Fidelity products perform. And
in the way they look. And even a
difference in the way their controls feel
when you touch them.

But that’s just part of what makes
us unique.

The other difference is in the spe-
cial people who sell, install and service
our products.

You see, Alpine Car Audio and
Luxman High Fidelity components
are available only at a select number of
dealers: Audio specialists, whose per-
formance standards are as selective as
those which we set for ourselves.

So it isn’t enough to be knowl-
edgeable about electronics. Every one
of our dealers is also hand-picked for
the way he works with people.

Which is why your Alpine/Luxman
dealer will go out of his way to treat
you like a valued client, instead of
a customer.

And why he’ll work with you to

Executive VP/General Manager
Alpine Electronics of America

help design the Alpine Car or Luxman
High Fidelity System that’s exactly
right for your particular listening
environment.

And why he’ll also go to the time
and effort to install your system so that
it performs to your expectations.

And why he’ll make himself available
to answer any question along the way.

If you have a question or an idea
you’d like to share, please get in touch
with me at 1-800-421-2284.

The way we look at it, we want
you to feel good about Alpine/Luxman
products.
And those
of us who
bring them
to you.

/ILPINE /LUXMAN

AUDIO SPECIALISTS

For the Alpine/Luxman dealer nearest you, call: 1-800-421-1395. In California call: 1-800-262-4150.
Alpine/Luxman Electronics of America, 1914 5§ Gramercy Place, Torrance, CA gosc1



Tape Talk

Play or Store?

Q To reduce print-through and tape
» sticking I play each of my cassettes
every six months whether I listen to them
or not. Several people (you included) have
said, however, that each playing removes
some high-frequency information because
the tape is squeezed between the capstan
and the pinch-roller. Which is more harm-
Jultothe sound on the 1ape, long-term stor-
age or regular playing? My tapes are
stored “tail out,” protected from tempera-
ture extremes and direct sunlight, and left
in their plastic cases to keep dust out. Also,
the heads on my recorder are kept clean
and demagnetized.

GARY R. CHASE

Redding, Calif.

A If I were as meticulous about my tapes
= as you evidently are, I'd stop worry-
ing about very small high-frequency losses
that will be spread over many years! Those
losses will probably even amount to less
than those affecting your own high-fre-
quency hearing abilities as you age.

“Exercising” a tape by playing it every
six months or so is a good idea since it
relieves internal stresses that may have
built up because of slight changes in the
plastic materials of both tape and shell.
Rewinding a tape just before playing it low-
ers print-through, at least temporarily,
which is one reason professionals store their
tapes “tail out” (played but not rewound).
But because cassettes are usually recorded
on both sides and because print-through
tends to be a greater problem for open-reel
tapes, tail-out storage is less important for
cassettes. What is important is to store
tapes of any kind (video as well as audio) in
a played condition, not a fast-wound condi-
tion. This is because high-speed winding
can cause uneven tensions within the tape
pack and often leaves a number of danger-
ously exposed tape edges.

The gradual deterioration in high-freqen-
cy response caused by repeated playings is
less predictable than I would wish. On the
one hand, as far back as 1967 those in
charge of the Ampex Corporation’s open-
reel test-tape production reported that “a
test tape which has been carefully handled
and played 50 times will have a loss of 0.5 to
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2 dB at 0.5 mil wavelength (15 kHz at 7.5
ips). For 100 plays, the loss may be about
3.5 dB at short wavelengths [high frequen-
cies]”” (Journal of the Audio Engineering
Society, April 1967). At a 7V-ips speed, 15
kHz is the equivalent, in terms of wave-
length, of 3,750 Hz at the 17s-ips cassette
speed, and higher frequencies on cassettes
would be even more fugitive. Some tape-
deck manufacturers’ factory setup instruc-
tions call for replacement of high-frequency
calibrated alignment tapes after only ten to
twenty-five playings.

Yet with today’s cassette tapes these
“magnetostrictive” high-end losses (which
arise, as you indicate, from pressing the
tape around a small radius) are nowhere
near as great as earlier data would predict.
Improved magnetic particles—smaller in
size and better shaped—are one reason
today’s slow-speed tapes hold their high fre-
quencies better than their predecessors did.
Magnetostrictive and even simple storage
losses are still a serious consideration when
it comes to videotapes, whose high-frequen-
cy requirements extend far above those of
audio cassettes, but 18-kHz losses on my
BASF IEC-standard test tapes have yet to
become apparent after twenty-five 1o fifty
playings. With less carefully made and han-
dled tapes, however, some treble losses must
be expected from both playing and storage,
though how much of a loss and how long it
will take to show up are not currently
predictable.

Dubbing Car Cassettes

Q I have several questions about making
* copies of my cassettes for my car
system. What specs are the most important
in a deck to be used for the dubbing?
Should I use the better deck for recording
the copies or for playing the originals? Is
Dolby-C important, even though my cur-
rent deck doesn’t have it, and should I use
Dolby-B for the copies?
GEORGE R. MADDEN, JR.
Williamstown, N.J.

A Two general considerations should be
« borne in mind when you think about
dubbing cassettes for a car system. First, a//
analog copying processes involve a loss in

quality (especially in wow-and-flutter and
in‘signal-to-noise ratio), and these losses are
more likely to be evident when dubbing
from another cassette than if the source
were an LP, open-reel tape, digital Com-
pact Disc, or FM broadcast. This is because
the noise and the wow /flutter spectra of two
cassettes are likely to be very similar and
thus will reinforce each other. But, with a
few exceptions, the audio performance of
automobile tape players is low enough that
copying losses are likely to be the least of
your worries!

Because most auto players have rapidly
diminishing response beyond about 10 kHz,
high-end response is not the most important
specification if you're dubbing for the car,
though it is, of course, very important in
copying for a home hi-fi system. Wow-and-
flutter figures for car systems tend to be
about twice as high as for home players
(sometimes nearly unlistenably high for my
wow-sensitive ears), so you should keep this
spec as low as you can afford in the copying
deck. Noise build-up in the copy is inevita-
ble, so you should obviously add as little as
possible. For home dubbing this probably
means recording the copy using Dolby-C or
dbx; for the car, however, this is impractical
since while most of today's car players have
Dolby-B, very few offer Dolby-C or dbx. So
don’t use Dolby-C or dbx for your copies
unless your car player is one of those
equipped for them (outboard dbx decoders
are available, however).

As for which machine to use as the player
and which as the recorder, I'd use the high-
er-quality deck for recording unless you
have reason 1o believe that the other deck is
especially poor in playback performance.

Worn Heads

I recently acquired a used open-reel

= tape deck about one and a half years

old. Already, however, there is a noticeable

"groove” across the head faces from tape

wear. While I haven't observed any obvious

degradation in sound quality, can you tell

me: How much wear is tolerable? Whether

a worn head will damage tapes? And

whether, at 820 for each of the three heads.

it's worth having them relapped rather
than buying new ones?

THOMAS SHERWOOD

SJAFB, N.C.

A In judging when to replace open-reel
= heads I've always followed a rather
literal “rule of thumb.” If you can catch
your fingernail on the edge of the wear
groove, the time to act has come. Worn
heads can indeed damage the edges of the
tape, since tape width is never absolutely
constant. Edge damage will lead to erratic
high-frequency performance, especially in
the left channel.

Relapping heads (smoothing and repol-
ishing them with abrasives) is always a
chancy business with consumer decks since
the head faces are not as deep as those in
professional recorders. Based on my experi-
ence, at least, the odds are about two to one
that you'll get away with relapping a con-
sumer head once; after that, forget even try-
ing. Since I don’t know what new heads
would cost from your deck’s manufacturer,
I don’t know whether I'd take the risk. [J
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AUDICPHILE FILE X1-S
GREATER DYNAMIC RANGE

Maxell XL/I-S and XL II-S
are the ultimate ferric oxide
cassette tapes. Precision
engineered {o bring youa
significant improvement in
dynamic range.

XL =S provides excepr
tionally smooth linear per-
formance characteristics
with high resolution of
sound and lower distortian.

While' XL I-S has a
Peater saturation resis-

ance in higher frequencies
restiting-in-an-excelient
signal to noise ratio.

‘How did we achieve

this?
IMPROVED
EPITAXIAL PARTICLES.

Maxell engineers have
managed to improve the
Epitaxial magnetic parti-
cles used on both tapes.

By develdping a crystal-
lization process that pro-
duces a more compact,
smoother cabalt ferrite
layer on the gamma ferric
oxide care, they've been
abletopack the particles
more densely arid with
greater uniformity on the
tape surace.

This increases max-
fmurn output level and
reduces/AC bias noise
whichintum expands
the dynamic range.

IMPRQVED EPITAXIAL PARTICLEICHARACTERISTICS:
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So you get a better sig- | Files. In the meantime, we
suggest you listen to them.
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resplution of sound and For technical specifica-
higher output levels. tion sheets on the XL-S

— Ofcourse, greater series, write to;
dynamic rangelisn't the, Audiophile File, Maxell
only reasor to buy Maxell |~ Corporation of America,

60 Oxford Drive, Moona-
bias equivalent XL I-S. | chie, New Jersey 07074.

Both tapes have more
precise tape travel and-
greatly reduced distortion
levels.

You'll seg both these
iImprovements covered in
detail infuture Audiophite -

maxell' XLIS|90
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ADVERTISEMENT

Perreaun
Q. and A.

New Zealand

Why are Perreaux audio components
» made in New Zealand?

Because the commute to anywhere
« else would have been murder on
Peter Perreaux.

Highest Quality

Why does Perreaux design and man-
« ufacture the world's highest quality
audio components?

A « Somebody had to.

Pure Gold Circuit Board

Why is the Perreaux circuit board
« plated with 99.9% pure gold?

Because there wasn't much of a cost
« advantage in using only 99% pure
gold.

Solid Aluminum Knobs

Who cares that Perreaux’s knobs are
« machined from solid aluminum?

Perreaux cares, that's the difference
« between us and them.

Impressed Friends

Will my friends be impressed if | own
» @ Perreaux?

It your friends are impressed with lots

« of knobs and a front panel that lights

up, frankly no. But now it's our turn to ask a

question. If your friends think that's quality,
are you impressed with your friends?

Serious Advertising

Q « Why isn't this ad serious?

We can explain this with a Stereo

« Review quote about Perreaux—
“This 'no-holds-barred’ approach to doing a
first rate design and manufacturing job is
uncommon in all walks of life these days
.. " You see, when you manufacture one of
the highest quality products in the world you
can afford to have a sense of humor.

Perreaux

Perreaux International
875 Merrick Avenue
Westbury, New York 11590
Tel. (516) 683-3000
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fludio Q. and A.

Waveform Aberrations

I'm curious about some of the prob-

= lems affecting amplifier waveforms

that I read about in test reports. Can you

tell me more about clipping, crossover dis-
tortion, and ringing?

CORNELL PROVEY

Morton Grove, Ill.

A First of all, practically any problem an
= amplifier is likely to have is going to
affect its handling of signal waveforms. If it
didn’t, it wouldn’t be a *“problem.”

The four oscilloscope traces shown below
were photographed some years ago when |
was doing some work on an experimental

amplifier. They show a normal sine wave
(A), symmetrical clipping (B), severe clip-
ping and crossover distortion (C), and
asymmetrical clipping with ringing (D).
Clipping occurs when the signal demands
more from an amplifier than it is able to
provide; when the amplifier has reached its
limit it is unable to reproduce the peaks of
the waveforms and simply clips them off

Crossover distortion occurs when the
part of the circuit responsible for handling
the positive portion of the waveform doesn’t
quite dovetajl with the negative-handling
part of the circuit. The little jog (“‘glitch” in
engineering jargon) in the middle of the
sine wave is a visual representation of the
crossover distortion. It occurs, logically
enough, at the point where the signal
crosses over from one part of the circuit to
the other.

Ringing is a form of spurious oscillation
that reflects some instability in an ampli-
fier’s design. Despite its name, ringing isn't
always audible, but it does indicate that all
is not as it should be. In the case shown in
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(D), the clipping of the negative part of the
sine wave triggered the oscillation.

Speaker Wires

1 am planning on installing permanent
= in-wall speaker cables the next time
I update my audio system. One pair of
speakers will be in the den and a second
pair will be in the back parlor. The cables
will be fished down one wall, run through
the basement joists, and then run up
through the appropriate walls. The cables
will terminate in outlet boxes with cover-
plate jacks. I plan to use 12-2 (I2-gauge,
two-conductor} Romex for the wiring since
its insulation is obviously much longer
lasting than that of zip cord. Would there
be any advantage in using | 2-3 Romex and
connecting the third, ground wire to the
metal outlet boxes?
PETER M. NEELY
Lawrence, Kan.

A I think your plan is a good one except
= for its possible ““overkill” aspect. For
many years | used 12-gauge wire in my
built-in speaker-test switching setups in
various New York City apartments. But
instead of heavy-duty two- or three-conduc-
tor Romex solid wire I used single-conduc-
tor stranded wire. It has the same low
resistance as Romex but is both thinner and
far more flexible. This was an important
consideration when I needed to run five or
six parallel lengths of it around corners and
under carpets.

The 12-gauge stranded wire is very
strong and inexpensive, and it comes with
red, black, or white insulation to assist in
keeping your phasing polarities consistent.
The two leads can be either tightly twisted
or run with wide spacing between them,
depending on what you believe about the
effects of inductance and capacitance in
speaker leads. I think installation is easier if
the leads are simply run adjacent to each
other. Twisting the leads on very long runs
may introduce sufficient capacitance to dis-
turb some amplifier output circuits.

If you have your heart set on using Ro-
mex | see no reason not to except for the
convenience aspect. I can’t think of any
grounding reason to use three-conductor
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Romex, but future upgrades of your system
(perhaps biamplification?) might benefit
from a couple of extra conductors in the
cable. I recently saw four-conductor Romex
on sale, and you might consider it. Unused
conductors can always be paralleled for fur-
ther resistance reduction on long runs.

Truncated Speakers

I have noticed that my car speakers

» seem to be putting out most of their

power from their rear and feeding it into

the trunk. I have put a lot of money into my

car stereo system to hear my 6 x 9-inch

speakers from inside the car, not from

inside the trunk. What can I do to solve this
problem?

RANDY SYKES

Garland, Tex.

A I don’t think you have a problem. I
« assume that your rear speakers are
full-range two- or three-way drivers rather
than just 6 x 9-inch woofers. Because of the
way two- and three-way speakers are con-
structed, almost all of their midrange and
tweeter energy radiates forward. The woof-
er, however, radiates equally well from its
front and rear. With your trunk open and
listening outside the car, you mostly hear
the woofer’s rear radiation—which, be-
cause of its heavy bass, seems to embody
most of the “power.” In truth, though, it is
likely that the bass is just as heavy inside
the car, but its relative audible contribution
there is balanced by the output of the
midrange and tweeter drivers.

You might be able to demonstrate this
for yourself by turning your amplifier’s tre-
ble control (and the midrange control, if
there is one) to full cut. You should then
hear the same bass-energy balance in the
car and in the trunk. Woofers in a home
enclosure perform in exactly the same way,
but you seldom get to listen to a home woof-
er from inside its cabinet.

Power Draw

Does it make any difference in electric

= consumption and utility costs if the

a.c. outlets on the rear panel of my receiver

and timer, rather than the wall sockets, are

used as the power sources for my tuner,
open-reel recorder, cassette deck, etc.?

BOBBY SPARKMAN

Houston, Tex.

No, since the total current consump-

= tion remains the same. The only pos-
sible problem is overload of the timer switch
by excessive current draw through it. This is
not likely to occur unless you are switching
very large—or class-A—power amplifiers.
To be safe, compare the maximum current
or wattage rating of the timer switch with
the total of the current or wattage ratings of
the equipment it is switching.

Because the number of questions we
receive each month is greater than
we can reply to individually, only those
letters selected for use in this column |
can be answered. Sorry!
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SOLUTION.

Dear Bob Cearver,

| bought a tuner four weeks oefore you introduzed your TX-11
tuner. Now tnat I've reac the AUDIC, STEREO REVIEW and
HIGH F.DELITY reviews anc have h=2ard a demo at my audio
dealer, 1 could kick myself. Couldn’t you please 2t that special
FM no'se reduction circuit inte &n add-on unit® By the way,

1 have tae C-4900 with Soniz Hclography and your M-1/5t

and | love them 'Pleading in Suburbia”

Dear Bob Carver,

| am satisfied with my presen: r=ceiver except when | try

to liste1 to FA1. The stations in this city are fantastic bt the
noise f-om multipath irterference makes sterzo listening
almost impaossible for me. Howevel, several ir ends in my
building have your TX-11 tuner and they get beautiful stere> FM
recep:ion. Is it possible for you to build your s?:-ecial FM circuit
as a separate devige sc receive- owners can kenefit from your

technology, too? . vk
Hoping in Manhattan’

Dear "Pleading” and "Hoping.”

[ just did it! "he Carver TX1- 1. Asvmmetrica Charge-Coupled
FM Decoder desizned to be used in the stereso modz|of ary

FM tuner or -eceiver, will give you a 20 dB improvement of the
steree quieting (tnat’s 10 times quieter!) arc a 10 dB improve-
ment in mul-ipath noise redactior. And you'il still have fu ly
separated stereo FM recention with space, cepth ard ambience.

Both my TX-11 and TX1-11 use the Asymmetrical Charge-
Counled FV Decoder circuitry which very significant]y reduces
the multipath no.se and ciszant station hiss to which FM ste-eo
is extremely vulrerable

To ge: virtua ly no se-frze szerec F\V, simply connect the TXI-11
between ycur tuner and pre-am> or through tne tape manitor.exter-
nal processar loop of your existng system

Good listening!

o2 ("

. ‘L ‘\,d“ e
Bob Carver

(111

N 04 [
( % l—(R For information, please write to: Carver Corporation
4 ) P.O. Box 664, Woodinville, WA_QB97'2

POWERFUL MUSICAL ~ ACCURATE

Distributed in Canada by Evolution Audio, Ltd.

CIRCLE NO. 11 ON READER SERVICE CARD



IT'S AN APPOINTMENT BOOK!
SEE-A-WEEK CALENDAR

8 A full week ... at a glance! Time
planning becomes easy when your
appointments, meetings, luncheon
and dinner engagements and special
activities are in front of you.

HALF-HOUR TIME SCHEDULING
B Convenient scheduling... seven
days a week.

THINGS TO DO TODAY
B Keep track of important follow-ups,
telephone calls and correspondence.

SEVEN SNAP-LOCK RINGS

B The seven ring format insures that
your pages won't pull out ... unless
you want them to!

BEAUTIFUL, SOFT,
LEATHER-LIK E BINDER

B Padded front and back, your 9% x
11%2 Planner is comfortable to carry.
You can take it with you wherever
you go. The sturdy, permanent
bookmark always keeps you in the
right week and the two inside
pockets enable you to keep all your
important papers in your 1984
Activity Planner.

YOUR CHOICE OF IMPRINTS

M Order the 1984 Business Activity

Planner for everyone in your office
..and select the cover imprint for

1984

Business Activity
Planner

Imagine! A complete Appointment
Book, Financial Record Keeping
System Travel Information
Guide, Health and Fitness Aid
and Directory...All in one book!

No matter how organized and successful
you are today, our Planner will make

you even better in the future...or your
money back!

each person! Available with Business
Activity Planner, Chairman of the
Board Activity Planner, Executive
Woman Activity Planner, or Execu-
tive Activity Planner.

IT'S MUCH MORE!
B Each Section is Index-Tabbed for
Instant Retrieval of Information.

FINANCIAL RECORD KEEPER

M 12 Income and Expense Reports

M 1984 Business Tax Calendar

B Executive Compensation Checklist
B Personal Investment Portfolio

HEALTH AND FITNESS AID
B Fat - Cholesterol - Calorie Charts
M Value of Various Exercises

M Substitution Chart for Better
Health
W First Aid Tips

TRAVEL INFORMATION

W Average Temperatures for Most
Maijor Cities

M Rank and Population of the Top
100 US. Cities

B Traveling Distances

M Toll-Free Telephone Numbers for
Major Airlines, Auto Rentals, Hotels,
Motels and much more!

MISCELLANEOUS

This section is filled with valu-

able information including Principal
Holidays, French and California
Wine Vintage Charts and more.

DIRECTORY

Places all emergency and impor-
tant telephone numbers at your
fingertips.

ZIFF-DAVIS ACTIVITY PLANNER

— Business Activity Planners)

Executive Activity Planners)

— Chairman of the Board Activity Planners)
— Executive Woman Activity Planners)

PO. Box 16-2354, Miami, FL 33116
Please send me the following 1984 Activity Planners at $38.95* each plus $5 per copy
postage and handling. Outside U.S.A. add $10 per copy postage and handling.

Specify quantity for each cover imprint ordered:

QUANTITY DISCOUNTS
(on total number of Planners)

6-20 10% off | ($4 P&H each)
21-50 15% off | (83 P&H each)
51-or more | 20% off | ($2 P&H each)

0O Payment enclosed. 0 American Express [ Visa [ MasterCard [J Purchase Order enclosed.

Card No.
Signature

SRO1

Name

Company

(please print)

Address

City/State/Zip _ _

*Florida residents add 5% sales tax.
SATISFACTION GUARANTEED or return
within 10 days for a prompt refund!

FOR FASTER SERVICE CALL TOLL FREE
800-327.1969
(In Fla. and Canada call (305) 595-8744)

Exp.Date I




Car Stereo

By Christopher Greenleaf and Julion D. Hirsch

YAMAHA YCT-800

HE Yamaha YCT-800 is an in-dash car
T stereo with a digital-synthesis AM/FM
tuner and an auto-reverse cassette player. It
has separate line-level outputs for front and
rear spcakers using short cables terminated
in phono jacks. For our road tests we used it
with Yamaha's YPA-800 power amplifier.

The operating functions of the YCT-800
are controlled by an efficient combination
of knobs, ring controls, and pushbuttons.
The knob and ring controls on the left of the
panel switch the unit on and off, adjust the
volume, control the left-right and front-rear
speaker balance, reverse the tape-play di-
rection, and return the cassette to the play
mode from fast-forward or rewind. The
right-hand controls adjust the loudness
compensation and the bass and treble tone,
switch the tuning mode from automatic to
manual, and open the memory for storage
of six AM and six FM station presets.

Next to the cassette slot is an eject but-
ton, and above it is a rocking bar switch for
either tuning the radio or fast winding a
tape. Above this bar is a display panel with
LCD indicators for all of the unit’s func-
tions and operating settings. To its right are
the six rectangular station-preset buttons,
and below these are six smaller control but-
tons. One of these engages the Yamaha
Music Search system (Y MS), which can be
used either to find the next recorded selec-
tion on a tape, in either direction, or to re-
peat one selection indefinitely. The tape-
scan function successively samples the first
10 seconds of each selection on a tape. The
SPATIAL EXPAND button engages an enhanc-
er circuit that extends the breadth of the
stereo image. The MONO/MTL button either
sets the tuner for mono reception or the cas-
sette player for 70-microsecond chrome/
metal tape playback equalization. Another
button selects Dolby-B noise reduction in
the tape mode or switches between local and
distant sensitivity in the tuner mode. The
last button sclects AM or FM.

Tape direction reverses automatically at
the end of a side during normal playback,
scanning, or either fast-wind mode; it can
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be reversed manually by pressing the left-
hand knob. There is a sensing circuit that
automatically advances the tape to the be-
ginning of the next selection, or to the end
of the side, if there is a qui¢t section of more
than 16 seconds. A unique Maintenance
Monitor circuit keeps track of the total
hours of tape play. One LCD indicator
lights after twenty hours have eclapsed, and
a second glows after forty hours. When the
user has cleaned and demagnetized the tape
heads and capstans, the monitor can be re-
turned 0 its zero setting.

The motorized tape-loading system draws
a cassette into playing position; unlike most
such systems, it loads the cassette with the
exposed tape to the left. The tape bay 1s
slightly recessed in the panel, and a hinged,
spring-loaded flap shelters the tape opening
from some of the airborne dust and dirt in-
evitably present in a car. The cassette auto-
matically ejects when the YCT-800 is
turned off. If the car’s ignition is switched
off without turning off the cassette player,

the pinch-roller disengages; when power is
restored the cassette is ejected. Disconnect-
ing the car’s battery erases the unit’s sta-
tion-preset memories.

The YCT-800's adjustable loudness con-
trol, similar to that on Yamaha’s home ster-
eo components, is quite different from the
way most manufacturers approach this
function. It is not an on/off control but a
continuous one. Turned fully clockwise, the
knob sets the unit for a nominally flat fre-
quency response. Turning it the other way
gradually attenuates the midrange, cen-
tered at 1,000 Hz, until at its maximum
there is a midrange dip of 20 dB. The result
is, bf course, a decrease in overall volume,
which can be compensated for by use of the
volume control. The bass and treble controls
affect regians well away from the midrange,
so the three controls together give much
flexibility in modifying tonal balance.

The instruction manual is brief but clear-
ly written and useful. Price of the YCT-800
is $600. Yamaha Electronics Corp., USA,
Dept. SR, 6660 Orangethorpe Avenue,
Buena Park, Calif. 90620.

Lab Tests

Testing the YCT-800 was relatively
straightforward. All of the figures in micro-
volts given here and in the accompanying
table are based on the 75-ohm input imped-
ance of the FM tuner section. The usable
sensitivity in mono was 12.8 dBf (1.2 micro-
volts, or V), with 50-dB quieting occurring
at 15 dBf (1.5 uV). The stereo threshold—
when the stereo indicator light came on—
was 12 dBf (1.1 gV), and 50-dB quieting in
stereo was 32 dBf (11 uV). The stereo sep-
aration was good. Automatic channel
blending began at about 40 dBf (30 uV),
and at 25 dBf (5 uV) the midrange separa-
tion was only 5.5 dB.

Other FM-tuner performance measure-
ments included a capture ratio of 8.8 dB (a
rather poor figure, but it seemed that the
measurement was being influenced by the
action of the tuner’s various signal-level-
controlled circuits, making it somewhat un-
certain). The AM rejection was an excellent
68 dB at 65 dBf. The selectivity was good,
68.5 dB for alternate-channel (400-kHz)
spacing and 8 dB with adjacent-channel

FM mono usable sensitivity (75-ohm
input): 12.8 dBf (1.2 uV)

Mono 50-dB quieting sensitivity (75-ohm
input): 15 dBf (1.5 uV)

Stereo 50-dB quieting sensitivity
(75-ohm input): 32 dBf (11 uV)

Tuner signai-to-noise ratio at 55 dBf:
mono, 68.5 dB; stereo, 66 dB

Tuner distortion at 65 dBf: mono, 0.21
per cent; stereo, 0.3 per cent

FM frequency response (—3-dB limits):
20 to 17,500 Hz

Stereo separation at 100, 1,000, and
10,000 Hz: 38.5, 40, and 30 dB

Capture ratio at 65 dBf: 8.8 dB

AM rejection at 65 dBf: 68 dB

Aiternate-channei selectivity: 68.5 dB

Adjacent-channei selectivity: 8 dB

image rejection: 62 dB

AM frequency response (—6-dB limits):
26 to 2,800 Hz

Hirsch-Houck Labs Measurements

Tape-playback frequency response
(standard BASF test tapes, —3-dB
iimits): 120-us EQ-—31.5 to 18,000 Hz
torward, 31.5 to 4,200 Hz reverse; 70-us
EQ—31.5 to 18,000 Hz forward, 31.5 to
6,500 reverse.

Tape signal-to-noise ratio (referred to
250 nWb/m at 315 Hz): 120-us EQ—51
dB unweighted; 63 dB with Dolby-B
CCIR/ARM weighting.

Flutter (at both start and end of
cassette): 0.15 per cent CCIR weighted
peak; 0.09 per cent JIS weighted peak

Tape spoed accuracy: + 1.25 per cent
at start. + 1.2 per cent at end

Fast rewind time for C-60 cassette: 98
seconds

Tone-control range: + 11.5 dB at 100
Hz; +11.5, —12 dB at 10,000 Hz

Preamplifier output at clipping (into IHF
ioad at 1,000 Hz): 1.9 volts
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(200-kHz) spacing. The image rejection
was a good 62 dB.

The tone controls had their rated charac-
teristics, with maximum ranges at 100 and
10,000 Hz of about *12 dB. The loudness
compensation was good, with an 18-dB con-
trol range and a maximum relative bass
boost of 10 dB. The maximum audio output
at the clipping point was 1.9 volts.

The tape transport worked silently and
smoothly. Flutter level and speed were es-
sentially the same at both the beginning and
end of a cassette. The tape-playback fre-
quency response in the forward direction
was excellent. Measured using the new
BASF standard test tapes, it was within
+1.5 dB from 31.5 to 17,000 Hz with ei-
ther 70- or 120-microsecond equalization.
In the reverse direction, however, the highs
were greatly attenuated, indicative of an
azimuth-alignment error, possibly due to
tape skewing (there was evidence of poor
tape-to-head contact in reverse, which re-
sulted in fluctuations in level at test fre-
quencies above about 8,000 Hz). But as
we've said before about auto-reverse
players, you can always turn the tape over
by hand.

Overall, the Yamaha YCT-800 is one of
the more versatile auto radios we have
tested, and it is all the more impressive be-
cause of its operating simplicity. Its appear-
ance is not at all intimidating, although, as
with all such units, careful reading of the
instruction manual is a must if one is 1o use
it to the fullest. Everything worked well,
though we found it disconcerting when try-
ing 1o measure tape noise levels to find the
blank-skip feature shifting the player into
high speed at inopportune moments!

We were struck by how closely the YCT-
800’s operating features (and performance)
resembled those of a moderately priced
home stereo receiver. Most of the FM per-
formance characteristics of the YCT-800
would do justice to a typical home receiver,
and the tape transport is comparable to
many home decks. In a package of this size,
that is no mean achievement. —J.H

Road Tests

Several trips over our New York area test
route and a weekend trip of several hundred
miles subjected the Yamaha YCT-800 10 a
fair sampling of what any car audio compo-
nent is likely to encounter during its tenure
in a dashboard.

Unlike many contemporary car stereos,
the YCT-800 has excellent AM perform-
ance. Stations I normally receive marginal-
ly or only intermittently came through
clearly, and I noticed no interference from
adjacent stations.

On FM I got clean, sharp signals from
city stations well beyond where I can ordi-
narily receive them. Instead of hunting for
another station, 1 could keep my favorite
one tuned in for a dozen or even two dozen
miles further from town. As the signal
strength weakened, the tuner’s roise-con-
trol circuitry reduced the stereo separation
smoothly and gradually until it reached a
mono condition; then a high-cut filter
switched in and finally a soft-muting circuit
1o reduce the really bad hash. The blending
seemed to begin at higher signal levels than
with other tuners I have tested, though its
opcration was unobtrusive. Multipath noise
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tended to be much less jarring than | am
used to hearing from car stereos, but there
was also somewhat more of it in my favorite
high-interference test areas.

The cassette player loads and plays cas-
settes quite gently. It easily handled my
“worst-case” C-120 test cassette, an old,
cheap, off-brand product with tight hubs.
Transports that can play this tape with no
audible problems and without damage can
play anything! The transport mechanism
also appeared to be stable and resistant to
shock. | noticed an occasional warble driv-
ing over the usual stretch of granite-block
back streets in Brooklyn, but there was no
audible flutter or loss of tape-to-head con-
tact. The forward tape playback sounded
exceptionally clean, but in reverse there was
some dulling on tapes with considerable
high-frequency content.

The tape controls are close together and
too easy to activate. When reaching to with-

“Most of the FM perform-
ance characteristics of the
YCT-800 would do justice
to a typical home receiver.”

draw a cassette I often pressed the MONO/
MTL or the SPATIAL EXPAND button acciden-
tally. And pushing in the fader ring to ad-
Just it almost invariably changed the tuner
setting or started fast winding of the tape.
The cassette-eject button was also prone to
such hair-trigger response, though to a less-
er degree. The most irksome thing about us-
ing the tape player, however, was the auto-
matic blank-skip function, which cannot be
defeated. On classical music with a wide
dynamic range, the low-level signals are
read by the sensor as unrecorded passages.
If they last for 16 seconds, the player skips
to the next part of the tape that’s loud
enough to be perceived as a selection—
sometimes just a little further on in the
same track! (This would not be a problem
with most popular-music tapes since these
tend to be recorded at more constant levels.)
The cueing was always accurate after a
blank skip or when I used the YMS selec-
tion search or scan functions.

The tone and loudness controls offer plen-
ty of versatility, and I did not miss an equal-
izer. Playing the midrange (loudness) off
against the ends (bass, treble) enabled me
to tailor the sound to'my car and to correct
any perceived tape equalization problems
quickly and easily. The continuously vari-
able loudness compensation gives the user
much more control than the usual on/off
switch. The on/off spatial-expansion circuit
was more blatant in its effect but did suc-
ceed in giving breadth to the imaging. Since
the effect also changed the equalization, it
was not equally enjoyable with all recorded
instruments, but that’s what the tone con-
trols are there to fix. In some cases I even
got a better tonal balance with the expan-
sion on.

I thoroughly enjoyed the performance of
the YCT-800. The Maintenance Monitor is
a great idea, and the few vexing character-
istics of the unit do not greatly detract from
this obviously fine car stereo from an inno-
vative company. —C.G.

A UNIQUE
OPPORTUNITY
TO JOIN THE
WORLD’S FIRST
DIGITAL
AUDIO CLUB.

For those who want to attain
an intimate understanding of the
remarkable technology behind
Sony’s compact disc players,
Sony introduces the Digital Audio
Club—a source of informa-
tion about digital audio from the
company most qualified to
provide it.

Join the club now, and you'll re-
ceive our quarterly newsletter,

“The Sony Pulse”; The Sony Book
of Digital Audio Technology
(with more than 300 pages of
facts and details); a 30" x 40"
compact disc poster; extensive in
formation about Sony digital
audio products; and a CD soft-
ware catalog. You'll even receive
a digitally-recorded CD sampler.

To join, simply mail the cou-
pon below, along with a check or
money order for $15 (which
covers postage and handling), to
Sony Digital Audio Club, PO.
Box 161, Lowell, MA 01853. But do
1t soon, because quantities are
limited.

Name

Address_
City. :
State____ ___Zip
Sony Digital Audio Club

PO. Box 161, Lowell, MA 01853
Please allow 4-6 weeks for delivery.
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THE WORLD
OF DIGITAL AUDIO

WITHTHE COMPANY

PRESENT
AT THE CREATION.

In the beginning, thare was an-
alog sound. And through the gen-
erations, its supremacy remained
largely uncontested.

Then Sony engineers created
the CDP-101 digital audio com-
pact disc player—"the most funda-
mental change in audic technology
in more than eighty years."*

For the first time, audiophiles
could enjoy the total freedom from
distortion that was previously ex-
clusive to concert halls An incred-
ible dynamic range. And nearly
indestructible software.

Predictably, the Soay CDP-101
spawned a host of imitators. But
while these other versions seemed
to spring up virtually overnight,
the process of creating the CDP-
101 was considerably more
deliberate.

Along the way to the CDP-10],

© 1683 Sony Corp. of America. | Sany Drive, Park Ridge, New Jersey 07656. Sony is a registered trademark of the Sony

for example, Sony invented digital
audio processing.

Sony established the industry
standards that are most directly re-
sponsible for the remarkable
sound of the compact disc: the 16-
bit linear quantization system,

and the CIRC error-correction code.

And Sony developed the world's
widest range of professional digi-
tal audio equipment. Including the
digital mastering system used in
the mastering of every compact disc
made today.

The benefits of Sony's long
head start in digital audio are, of
course, manifest in the CDP-101.
Such as filters that provide excellent
frequency response without
compromising the attenuation of
ultrasonic noise. The same digi-
tal-to-analog converter used in the
legendary PCM-F1. The fastest

Corooration, “Quoted from High Fideiity. **Reported in Stereo Review.
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track access and greatest immunity
to shock in the industry. ** As well
as convenient honizontal lcading and
supplied wireless remote contral.

So if you're cenfused by the cur-
rent deluge of compact disc
players, your choize is actually much
clearer than ycu think.

You can buy one of the players
inspired by Sony.

Or you can buy the inspiration
itself.

SONY.

THE LEADER IN DIGITAL AUDIO™




26

—— Technical Talk ——

By Julian D.Hirsch

E—

How Audible Is Distortion?

E all know that audio distortion is a
bad thing, that it needs to be elimi-
nated or at least minimized if we are 10 en-
joy the full benefits of today’s advanced hi-
fi technology. I have no argument with
that—favoring distortion (at least outside
of certain rock-music circles) must surely
be equivalent to denouncing the flag and
motherhood! Still, this is a less than ideal
world, and compromise is an inherent part
of life. And so we must learn to live with a
certain amount of distortion, which, like
death and taxes, will always be with us.
There is literally an infinity of possible
distortions of an audio signal, but, fortu-
nately, not all of them produce the same au-
dible effects even if they are usually ex-
pressed in the same format (usually “x per
cent” or the mathematically equivalent
*—y dB”). One broad distinction is be-
tween /inear and nonlinear distortions, of
which we’ll consider only the latter in this
article. (Examples of linear distortions are
nonuniform frequency response and the
various forms of phase distortion.)
Nonlinearity in a music system or compo-
nent means that the output signal does not
vary in exact proportion to changes in the
input signal level (that is, the input and out-
put waveforms are not identical in shape).
For example, in a linear system or compo-
nent, doubling the amplitude of the input
signal should precisely double the output
level. If the latter goes up by a factor of 1.99
or 2.01, the system is nonlinear, and we
could express this nonlinearity as a distor-
tion of **0.5 per cent™ or as | part in 200.
(Filters—such as tone controls—also alter

output waveforms, but they do soin a math-
ematically linear fashion and thus, at least
theoretically, do not generate nonlinear
distortion.)

Strangely enough, while minute quanti-
ties of some nonlinear distortions may be
unpleasantly audible, others measuring
hundreds of times greater may be quite im-
perceptible to the listener. It is misleading
and incorrect to conclude that, say, 0.1 per
cent distortion is less audible than 1 per
cent distortion or that an amplifier with
0.002 per cent distortion is necessarily “bet-
ter” than one having 1 per cent distortion at
the same power output. Either of those as-
sumptions might be correct, but it is much
more likely that there would be no signifi-
cant correlation between the distortion fig-
ures and the sound of the system.

One important type of nonlinear distor-
tion is harmonic distortion, usually meas-
ured with a sine-wave input signal, which
consists of only a single frequency. Any de-
parture from an ideal sine-wave shape in
the output waveform is equivalent to the ad-
dition of one or more frequencies at multi-
ples of the original, or “fundamental,” fre-
quency. These harmonics can be measured
in any of several ways, and their amplitude
is expressed as a percentage of the ampli-
tude of the fundamental frequency. If (as
usually happens) there are several different
harmonics present, their combined magni-
tude (called rotal harmonic distortion or
THD) can be computed by squaring the
amplitude of each one, adding all the
squared values, and taking the square root
of the total.

The lower-order even harmonics (particu-
larly the second, at twice the fundamental
frequency) can affect the timbre of the
sound but are rarely harsh or unpleasant
even when present at a considerable level.
Low-order odd harmonics are less accept-
able, but moderate amounts of third-har-
monic distortion are not likely to offend
most listeners. Certain types of distortion
mechanisms, however, create high-order
harmonics (such as the ninth, the eleventh,
and so on), and these have been shown to be
audible and unpleasant in extremely low
amounts under some conditions. The audi-
bility of any form of distortion depends
greatly on the nature of the test signal. A
minute amount (as little as 0.05 per cent) of
almost any high-order harmonic added to
the usual 1,000-Hz sine-wave signal may be
audible as a separate, higher-pitched com-
ponent of the sound. But if the test signal
consists of two or more different signal fre-
quencies, as in certain intermodulation (or
IM) distortion measurements, the distortion
level may have to be many times greater be-
fore it can be detected by ear. And if the
program is complex (music or speech), it is
often impossible to hear surprisingly high
amounts of distortion—up to 6 per cent or
more—because the sound of the distortion
is psychoacoustically masked by the pro-
gram signal.

Furthermore, individual people differ
widely in their ability to detect various
types of distortion as well as in their toler-
ance for a distortion once it has been de-
tected. For example, low-order harmonic
distortion may merely change the sound of

Tested This Month

Acoustic Research’'s New AR Turntable ® Shure ML 140HE Phono Cartridge
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an instrument slightly, certainly less than
might result from the performer’s using a
different make of violin or clartnet. This ef-
fect might be clearly perceptible or even
disturbing to the performer or to a fellow
musician yet be of no importance whatever
to other listeners, even those with consider-
able musical sophistication.

I am not trying to suggest that nonlinear
distortions can be ignored in judging or en-
joying a music system. Certain types are in-
tolerable to almost everyone. For example,
sharp discontinuities in the waveform
caused by amplifier clipping, excessive
crossover distortion in an amplifier’s output
stages, or (for me, worst of all) a mistrack-
ing phono cartridge produce large amounts
of very high-order harmonics, usually the
odd ones, which are the most objectionable.
A rather small amount of ninth- or elev-
enth-harmonic distortion is likely to pro-
duce a negative reaction from any listener
who appreciates good sound. As in any as-
pect of listening to music, it is not possible
to be dogmatic about the exact audibility
threshold of such distortion. In general, dis-
tortion frequencies that are not also present
in the program material and thus cannot be
masked by the music are the ones most like-
ly to be audible and irritating.

In view of all this, it is hard to justify the
emphasis placed by some amplifier manu-
facturers on reducing their products’ distor-
tion to nearly unmeasurable levels (under
0.001 per cent at normal listening levels in
many current amplifiers and receivers). An
amplifier is but one part of a music system,
and it is by far the most nearly perfect one
in its reproducing characteristics and thus

the least likely 1o contribute audible distor-
tion under normal conditions. (I am not
concerned here with the sonic subtleties at-
tributed to some amplifiers—which are
probably due to frequency-response behav-
ior—but with objective and measurable
nonlinearities.) Only a true clipping over-
load is likely to produce a significant
amount of harsh, high-order harmonic out-
put from an amplifier, and even that may
not be audible unless its duration is exces-

market. Record playback always produces
distortion percentages of some tenths of a
per cent at low signal levels and of several
per cent at high levels—in contrast with the
amplifier’s probable maximum of 0.05 per
cent at any level below clipping.

The loudspeaker, as most of us realize, is
also not an ideal transducer. The nonlinear
distortion of a well-designed speaker system
can be quite low under most conditions
(above 100 Hz it may be only a small frac-

¢

most of the common ratings for nonlinear

distortion in an electronic component have little
to do with how that product might sound . ...”

sive. Brief moments of clipping can easily
pass unnoticed, being masked by the pro-
gram that produces them.

Still, our reproduced music does not al-
ways sound as clean as we would wish it to
be, so something must be distorting it audi-
bly. And so it is. The playback signal from
an analog phonograph record contains enor-
mous amounts of distortion, almost never
less than ten times the distortion created by
even a mediocre amplifier and more likely
hundreds or thousands of times greater at
high signal levels. This is the case even with
the finest direct-to-disc or digitally mas-
tered LP played on the best turntable with
the most highly regarded pickup on the

AUDIX

SPEAKERS
L ABORATORY

ik

i

“I feel like a rat doing this to you, Vogel, but you know
how tough the competition is out there, and I'm not letting you
out until you come up with a state-of-the-art speaker!"

tion of a per cent at normal listening levels),
yet it is inevitably many times greater than
any distortion contributed by the amplifier.
And this ignores the speaker’s inherent
problem of trying to achieve the desired
acoustic-response in the room, as compared
with the amplifier’s comparatively simple
task of increasing the level of, or amplify-
ing, an electrical signal without adding any
distortion.

The conclusion | am approaching is that
simple nonlinear distortions (harmonic and
intermodulation) are by no means as serious
a detriment to ideal sound reproduction in
the home as many of us believe. Returning
for a moment to the phono cartridge and the
loudspeaker, we find that each of these
transducers can not only introduce small,
relatively inaudible amounts of nonlinear
distortion but can also create huge amounts
of very obvious and unmusical distortion
when pushed beyond their limits. These ef-
fects—whether from cartridge mistracking,
excessive excursion of a speaker cone or
voice coil, or even the buzz of a resonating
or loose speaker grille assembly—are truly
grating and unacceptable even to someone
with no previous exposure to a good music
system. And since these distortions are not
intrinsic in the normal operation of the
component but result from a defect or in-
correct operation, they are not specified by
the manufacturer or anyone else.

-I:)sum up, most of the common ratings for
nonlinear distortion in an electronic audio
component have little or nothing to do with
how that product might sound in your sys-
tem. They usually describe effects whose
audible contribution is minuscule compared
with those of the record-player/record com-
bination and the speaker system. And, in
my opinion, even those two sources of non-
linear distortion are almost trivial com-
pared with the linear distortions that pre-
cede and follow them in the music-repro-
duction chain: those that derive from the
original recording environment, the micro-
phone setup, and the mixdown, as well as
from your own listening room. But that is
another matter, which we will have to deal
with in a future column. O

Test Reports start on page 31

28

STEREO REVIEW




Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous to Your Health. ’ P 71
4 " ; Wity 4
D RJ. b . 1
. o 19€3 R J. REYNOL '_ol,o o (
o _— . _ _l ";t ". o



Buff Stuff
from TDK.

You, the audiophile, are the toughest

High
Position

You're probably using TDK

critic we know when it comes to sound SA-X high bias cassettes now be-

performance. You're very selective in
deciding the perfect equipment for
your recording and listening needs.

And you're just as selective in
choosing your recording tape. TDK
knows that. So we developed a line of
high performance'audio cassettes
that meet your critical requirements.

We call it the TDK Professional
Reference Series.

©1982 TDK Electronics Corp

cause of their superior performance
characteristics. In addition, TDK has
developed normal bias AD-X which
uses TDK's famous Avilyn particle
formulation and delivers a wider
dynamic range with far less distor-
tion than ever before. Plus, TDK's
unique metal bias MA-R cassette
which features high-energy perform-
ance in a one-of-a-kind unibody
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The TDK Professional Reference
Series...it'll sound impressive to your
ears. So share the pleasure with your
friends; they’ll appreciate it.
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Equipment Test Reports

Hirsch-Houck Laboratories: Julian D. Hirsch and Craig Stark

ABOUTa quarter of a century ago, Acous-
tic Research developed a turntable
whose simplicity, outstanding performance,
and low price earned it a unique place in the
hi-fi marketplace—and something close to
classic status among knowledgeable phono-
philes. Aware of the degradation of sound
quality caused by acoustic feedback, AR's
founder, Edgar Villchur, designed a turnta-
ble (actually a complete record player, since
it was available only with an AR tone arm)
that was virtually immune to external me-
chanical excitation.

In addition, the AR turntable essentially
eliminated audible rumble by using a very
small, low-torque twenty-four-pole a.c. mo-
tor (similar to those in electric clocks),
which turned at only 300 rpm instead of the
1,800 rpm of the four-pole induction or syn-
chronous motors commonly used at the
time. The motor’s fundamental vibration
frequency was thus lowered from the very
audible 30 Hz of the higher-speed motors to
an inaudible S Hz. Since the torque of the
AR turntabie’s motor was relatively low, its
platter mass was kept correspondingly
small, and it was driven via a light rubber
belt. Speeds were changed (between 331/3

and 45 rpm) by removing the platter and
manually shifting the belt to a different-di-
ameter pulley.

The original AR turntabie was upgraded
several times before being withdrawn from
the market a few years ago, but there has
evidently been sufficient demand to war-
rant designing and manufacturing a new
model with the same basic virtues. The new
AR turntable that we tested for this report
is, in many important respects, almost iden-
tical to its respected ancestor. Its styling is
much handsomer, however, and it is avail-
able either with an AR tone arm or with a
“blank® mounting board that can accom-
modate any of a number of high-quality
tone arms from other manufacturers. This
option disposes of one of the more persistent
and valid criticisms of the carlier model,

‘which paired a superb turntable with a

rather old-fashioned and hard-to-replace
tone arm.

The key to the remarkable acoustic isola-
tion of both the old and new AR turntables
is the rigid coupling of the tone arm to the
platter by a T-shaped cast-metal plate. This
entire arm-and-platter assembly is then sus-
pended on damped springs from the turnta-

bles motorboard and base. The extremely
soft three-point suspension (we would esti-
mate its resonant frequency as about 2 or 3
Hz) makes it possibie for the base or dust
cover to vibrate with rather large ampli-
tudes at audio and infrasonic frequencies
without transmitting this motion to the arm
or platter. And even if the arm and platter
do move as a result of external vibration,
they do so as a single unit and therefore do
not affect the output from the cartridge.

The cast-aluminum outer platter of the
AR turntable weighs about 212 pounds, and
the total weight of the platter is given as 3.9
pounds in the specifications. The record
mat is a thin disc of felt-like material. The
new AR tone arm is a straight tubular de-
sign with a low-mass removable headshell.
The counterweight, which is moved from a
balanced condition to set the tracking force,
carries a scale calibrated from O to 3 grams
in steps of 0.5 gram. A similarly calibrated
antiskating dial is mounted on the arm base
near the arm-lift (cueing) lever, the down-
ward action of which is viscous damped. At-
tached to the arm base is a clip that serves
as an arm rest or retainer.

The base of the AR turntable is made of

Photos by Roy Schneider
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oiled walnut and is supported on small rub-
ber feet (which do not serve any isolating
function and merely protect the supporting
surface). A rocker switch on the top of the
base controls the power to the motor, and a
small pilot light on the front surface glows
when it is on. A hinged clear-plastic dust
cover remains open when fully raised (but
not at intermediate angles). The turntable’s
dimensions are 18%16 inches wide, 15Va
inches deep, and 7 inches high with the cov-
er closed (a 17-inch vertical clearance is
needed to open the cover). It weighs 18
pounds. Price: with the AR tone arm,
$429.99; without the arm (but including a
blank tone-arm mounting plate), $299.99.
Acoustic Research, Dept. SR, 10 American
Drive, Norwood, Mass. 02062.

® Laboratory Measurements. We installed
a Shure VIS5 Type V cartridge in the AR
tone arm for our tests. The measured capac-
itance of the arm and signal-cable wiring
was about 80 picofarads per channel (the
nominal rating is 85 pF) with a very low
interchannel capacitance of 2 pF. We set
the stylus overhang with the aid of the plas-
tic jig furnished with the turntable, and the
resulting tracking error was less than 0.33
degree per inch (barely measurable). After
the arm was balanced, the actual vertical
tracking force was about 0.1 gram higher
than the scale setting (this is a function of
how accurately the arm is balanced when
the player is first set up).

The effective arm mass (exclusive of the
cartridge) was a relatively low 9 grams. It is
rated at 13 grams, but different measuring
techniques can easily account for the differ-
ence. With the rather compliant V15 car-
tridge the arm system resonated at an ideal
frequency, 10 Hz. The antiskating dial had
to be set about 0.5 gram higher than the
tracking force for optimum correction. Be-

cause of the floating suspension, considera-
ble care was necessary to avoid jarring the
arm when using the cueing lever, but after
some practice we were able to use it effec-
tively. The antiskating torque caused about
5 seconds of a record to be repeated each
time the arm was lowered, and the descent
took 4 to S seconds.

The turntable speed was about 0.3 per
cent fast, and its flutter was a very low
0.055 per cent weighted rms (JIS) or
+0.08 per cent weighted peak (DIN). The
measured flutter was largely a result of test-
record eccentricities, and its components
were principally below 10 Hz. As with the
original AR turntable, rumble was very
low, measuring —40 dB unweighted (—46
dB in the lateral plane) and —64 dB with
ARLL weighting. The rumble had a broad,
random frequency spectrum, and the meas-
urement may have been limited by our par-
ticular test setup and the inherent rumble of
our silent-groove test records.

® Comment. Anyone who saw the old AR
turntable being demonstrated cannot forget
how it could be pounded with a hammer
(actually, a soft mallet) without skipping or
even adding an audible thump to the music.
The new AR turntable is, if anything, cven
better than the old one in this respect. We
were able to strike it as hard as we wished
with a fist or open palm with absolutely no
audible effect on the program. The isolation
system should make the turntable highly re-
sistant to base-conducted vibration, and we
expected it to excel in this test. Even so, we
were not prepared for a measured immunity
to external vibration that was 20 to 40 dB
better than that of any other turntable we
have tested in the past couple of years. (Be-
cause of changes in our test setup, a close
comparison to still earlier units is not feasi-
ble.) It is safe 10 say that the new AR turn-

table is, by a comfortable margin, the best-
isolated record player we have ever used or
tested. The only significant transmission
took place below 20 Hz, with a minor re-
sponse at 50 Hz. Anyone who has had prob-
lems with acoustic feedback nced look no
further than the new AR turntable for a
solution.

As we noted earlier, one of the few valid
criticisms of the old AR turntable con-
cerned the tone arm it included, which was
lacking in refinement even by the standards
of that time. The tone arm available with
the new AR turntable is a very good one
that is thoroughly compatible with the turn-
table and with almost any cartridge one
might wish to use. For more demanding au-
diophiles, however, the blank-mounting-
board option permits using the turntable
with almost any other arm available.

Our only criticism of the new AR turnta-
ble concerns the considerable delicacy
needed to handle its arm-cueing lever and
the fact that the arm rest lacks any locking
device. It is only too easy to knock the arm
from its rest clip accidentally, and in the in-
terest of stylus longevity we soon developed
the habit of keeping the lift lever up at all
times when not playing a record.

The new AR turntable appeals powerful-
ly to our sense of good design. It is almost
purely functional yet very attractively and
tastefully styled. A simpler record player
could hardly be imagined, and, like its pre-
decessor, it should give many years of ser-
vice with no more maintenance than a peri-
odic belt replacement. And in terms of
acoustic isolation, even pounding the base
with a hammer (not really a recommended
practice, of course) is unlikely to do more
than mar the handsome finish.

—Julian D. Hirsch

Circle 140 on reader service card

THE MLI140HE is one of a new series of
Shure cartridges incorporating many
of the innovations originally introduced in
Shure'’s V15 series in newly designed car-
tridge bodies. Replacing the traditionally
chunky, block-like Shure cartridge shape is
a slim, tapered body whose total weight of
4.5 grams is about 2 grams lower than that
of the company’s older models. The coil and
core assembly, rigidly encapsulated in plas-
tic, features interlocking laminated pole
pieces and coil leads terminated in gold-
plated pins.

Shure ML140HE
Phono Cartridge

The user-replaceable stylus assembly in-
cludes the integral hinged Dynamic Stabi-
lizer first introduced in the V15 Type 1V
and later incorporated in other Shure car-
tridges. In normal operation, its conducting
carbon-fiber brush rides in the groove to re-
move dust and debris and to drain away any
accumulated static charges on the vinyl sur-
face. The pivots of the hinged assembly con-
tain a viscous damping material, so that the
stabilizer actually damps vertical arm/car-
tridge resonances and improves the ability
of the pickup to track warped records. The

entire stabilizer can be swung up out of the
way if one does not wish to use it; in its fully
lowered position it also serves as a stylus
guard.

The MLI140OHE has a Side-Guard feature
that raises the stylus into the cartridge if it
is accidentally scrubbed from side to side,
thus minimizing the possibility of stylus
damage. The stylus itsclf is a nude-mounted
diamond with a hyperelliptical tip (0.2 x 1.5
mils) that has been specially polished to re-
duce record wear. The cantilever (like that
of the V15 Type V) is a hollow beryllium
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Why Your First Compa
Disc Player Should Be A Second

Generation Mitsubishi.

No wow. No flutter. Dynamic range over
90dB. Plus complete freedom from dust, dirt,
surface noise, rumble and speaker feedback.

The truth is, the basic technology of the
digital audio disc is so vastly superior to analog
sound, that deciding on a player becomes very

tricky indeed.
That is, until Lyouct check the record.

YOU DON'T BECOME A DIGITAL
AUDIO EXPERT OVERNIGHT.

Most companies now mtroducmg dlgltal
audio players were just recently introduced
to digital audio themselves.

Mitsubishi has been at the leading edge
of digital audio research since the beginning.
Moreover, much of the second generation
technology found in the Mitsubishi DP-103
compact disc player you see here is a direct
result of that experience.

For example, the DP-103 employs a three-
beam optical pickup in place of the conven-
tional single beam. These two insurance
beams constantly correct for imperfections in
the disc, ensuring stable, error-free tracking.

The retaining springs for the laser optics
pickup, which are susceptible to vibration,

- have been replaced by Mitsubishis exclusive

linear-sliding cylinder— in effect eliminating
a problem before youve had one.

These second-generation refinements also
allow simplified servo circuitry which results
in fewer parts, less to go wrong.

The play, fast forward, fast reverse, skip,
and repeat functions are yours all at the touch
of a button. With track number and elapsed
time visually displayed. And when youve
experienced the music that emerges in its full
power and range, every nuance etched in
magnificent relief, you'll know youve heard
the future.

Like stereo componentry that preceeded
it, the compact disc player of the future will
offer i improved techrology at a lower price.

Just like the Mitsubishi DP-103 does. Today.

2% MITSUBISHI

Even If You Cant Have The Best Of Everything,
You Can Have The Best Of bomethmg

Mitsubishi Electric Sales Amenica, Inc., 3030 E. Vicroma St., Rancho Domingiez. CA 90221
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In the graph at left, the upper curve represents the frequency re-
sponse of the cartridge. The distance (measured in decibels) be-
tween it and the lower curve is the average separation between
the two channels (anything above 15 dB is adequate). The inset
oscilloscope photo shows the cartridge’s response to a recorded
1,000-Hz square wave, which indicates resonances and overall
frequency response (see text). At right is the cartridge’s response

tube, which is said by Shure to provide a
very high ratio of stiffness to density. Ac-
tual transduction of stylus motion to electri-
cal output is done by a tiny magnet at the
pivoted end of the cantilever, near the open
ends of the pole pieces.

The ML140HE has a rated output of 4
millivolts per channel at 5 cm/s peak groove
velocity, with a channel separation of at
least 25 dB at 1,000 Hz and 15 dB at
10,000 Hz. The channel outputs are bal-
anced within 2 dB. Optimum tracking force
is 1 gram (1.25 grams maximum), but to
compensate for the weight of the stabilizer
the arm’s vertical force must be set 0.5
gram higher. Price: $190. Shure Brothers,
Inc., Dept. SR, 222 Hartrey Avenue,
Evanston, Ill. 60204.

@® Laboratory Measurements. The total ef-
fective mass of the ML140HE cartridge
and the test arm was 15 grams, and the sys-
tem’s 10-Hz resonant frequency was in the
ideal range. In order to measure this fre-
quency (using the Shure ERA V *“Audio
Obstacle Course” test record), it was neces-
sary to swing the Dynamic Stabilizer up so
that it did not contact the record. With the
stabilizer in use, the vertical resonance of
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the arm/cartridge system was so fully
damped no arm movement could be seen.

The output at a 3.54-cm/s groove velocity
at 1,000 Hz was 4.1 millivolts per channel,
with the channel levels matched within 0.1
dB. The cartridge tracked the Fairchild 101
test record (30 cm/s at 1,000 Hz) at 0.75
gram, the Cook 60 (32 Hz) at 1 gram, and
the 70-micrometer level of the 300-Hz tones
on the German HiFi #2 record at 1 gram; at
the rated maximum force of 1.25 grams, it
tracked the 80-micrometer level of the HiFi
#2 record. The cartridge’s frequency re-
sponse was affected only slightly by chang-
ing the load capacitance from 150 to 385
picofarads. This increased its output in the
5,000- to 15,000-Hz range and decreased it
between 15,000 and 20,000 Hz by a maxi-
mum of slightly more than 1 dB.

We used a load of 225 picofarads for our
measurements, and the response was within
+0.5, —1 dB from 40 to 20,000 Hz, both
channels yielding identical response curves.
The channel separation was 25 to 30 dB
from 500 to 10,000 Hz, 13 dB at 15,000 Hz,
and 10 dB at 20,000 Hz. The intermodula-
tion distortion was measured with Shure’s
TTR-102 test record; readings were be-
tween 1.2 and 1.8 per cent from 7 to 24

-
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to the intermodulation-distortion (IM) and 10.8-kHz tone-burst test
bands of the TTR-102 and TTR-103 test records. These high ve-
locities provide a severe test of a phono cartridge’s performance.
The intermodulation-distortion readings for any given cartridge can
vary widely, depending on the particular test record used. The ac-
tual distortion figure measured is not as important as the maximum
velocity tracked before a sudden increase in distortion occurs.

cm/s and 2.5 per cent at 27 cm/s. High-
frequency tracking distortion, measured
with the 10.8-kHz tone bursts of the Shure
TTR-103 test record, was 0.6 to 0.7 per cent
from 15 to 30 cm/s. Using the CBS STR
112 test record, the square-wave response
showed a slight overshoot (about 15 per
cent) on the 1,000-Hz waveform followed
by lower-level ringing at about 40,000 Hz;
the ringing is on the record and only shows
up with a cartridge that can track this high,
With the ERA [V *“Audio Obstacle
Course” record, it showed traces of mis-
tracking only on the maximum level of the
flute section. The ERA V record revealed a
trace of mistracking on Level 6 (the maxi-
mum), indicating that the “trackability” of
the ML140OHE is well above average.

® Comment. The Shure MLI40HE em-
bodies almost every feature of the top-of-
the-line VIS5 Type V (with only slightly low-
er-rated trackability) at a substantially low-
er price. While perhaps no one of its fea-
tures could be said to give the cartridge a
decisive competitive advantage, all of its
characteristics add up to make it a rather
impressive product.

The proof of a cartridge is in the lis-
tening, and in our listening tests the
MLI140HE did a first-rate job with a vari-
ety of records. It was unfailingly smooth
and clean sounding, it tracked warped rec-
ords in a superior fashion when used in a
low-mass tone arm, and it was almost total-
ly noncritical with respect to its loading by
the amplifier and cable capacitance.

Although we could not directly measure
the ML140HE’s frequency response above
the audio range, it is plain from its square-
wave response that the low-mass stylus sys-
tem and the numerous design improvements
in the fixed magnetic system give it the sort
of extended high-frequency response once
associated only with moving-coil designs. It
is an excellent cartridge in every respect.

—Julian D. Hirsch

Circle 141 on reader service card

(Continued on page 37)
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If you think this is just another
car stereo, please reserve judge-
ment until you've read about
what’s underneath the lights
buttons, and knobs

All of it is designed to make
listening to mobile audio more
thrilling than ever before
Let’s talk specs

Nothing better illustrates the
revolutionary advancements
of our FTX 180 better than its
specifications

First we started with a remark-

N

able new technology: Dolby
Sanyo's FTX 180 s the first car
stereo that can actually remove
up to 20dB of tape hiss and
background noise . .. all without
sacrificing one iota of music
Next, we designed an all
new power amplifier circuit that
pumps out 15 watts per channel
with only 0.3% total harmonic dis-
tortion. That means you canturn

® SANYO 15W+I5W

AUIO REVERSE 2

20Hz 5 100 200 50C 1000 2000 S000 1000C 20000

TAPE WITH
OOLBY B NR

NOISE
up the volume and get the thun-
derous lows and crystalline highs
that the original musicians
intended you to hear. .. with no
audible distortion!

Then we combined our FM
Optimizer circuit with a 12-station
frequency synthesized tuner. The
result: it not only locks onto the
exact frequency you want,
but is virtually impervious to
annoying noise
Let’s talk features

Here are just a few: 1) automatic
tape searching; 2) LCD digital

WITH
DOLBY C NR

CIRCLE NO. 12 ON READER SERVICE CARD

ASANYO

station frequency/time readout;
3) switchable Dolby B/C; 4) metal
tape compatibility; 5) ultra-long
life S.S.P. tape head; 6) special
bass equalizer with triple turn:
over controls; 7) full auto-reverse;
8) fader control for balancing
4-speaker setups; 9) standby
switch, so you can listen to radio
while fast-winding a tape

We refer to the FTX 180 and the
other Sanyo FTX Series models
as “mobile studio sound systems

Admittedly, that's a pretty lofty
description. But once you hear
on=2in your car, you won't dare
call it anything less

i vwama
iBssvyvi
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g. nicotine, 100's: 17 mg. “tar
cigarette by FTC method.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health,
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Klipsch kg2 Speaker System

HE Klipsch kg? (pronounced *“kay-gee

two™) is a compact two-way speaker
system with a passive radiator to extend the
bass response of its woofer. The 8-inch
woofer has a 212-inch-diameter voice coil
and a polypropylene cone. The crossover
from the woofer to the 1-inch hard-dome
tweeter is at 1,800 Hz, and the tweeter is
front-loaded by a short horn with a 2¥2-inch
mouth diameter.

The passive cone, about 10 inches in di-
ameter, is on the rear surface of the enclo-
sure. According to Klipsch, it becomes op-
erational below about 70 Hz and is most ef-
fective when the speaker is placed about V2
to 1 inch from the wall; in that position the
low-bass output emerges from the narrow
slot created around three sides of the speak-
er cabinet. The instructions suggest, howev-
er, that users experiment with different lo-
cations (including corner placement for
maximum bass) and note that the speaker
can be mounted horizontally or vertically.

The rated frequency response of the kg? is
45 to 20,000 Hz + 3 dB on axis (down 6 dB
at 35 Hz). The system’s low-frequency cut-
off is at 35 Hz, and, since the woofer is es-
sentially unloaded below that frequency,
Klipsch recommends that the speaker be
used with an amplifier that has a good in-
frasonic filter to prevent overdriving it with
signals below the audible range. A 1-am-
pere fuse in the speaker line is also sug-
gested as a safety precaution. The angular
coverage of the kg?, between its —6-dB re-
sponse points, is about 100 degrees in both
the horizontal and vertical planes. The sys-
tem has a nominal 4-ohm impedance (2
ohms minimum) and a rated sensitivity of
90.5 dB sound-pressure level at 1 meter
with a l-watt input of band-limited pink
noise. It can handle 65 watts of pink noise
for 8 hours without damage and is recom-
mended for use with amplifiers that are rat-

ed between 10 and 120 watts per channel.

The enclosure of the Klipsch kg2 is 187
inches high, 13% inches wide, and 1112
inches deep. It is available with oiled oak or
walnut veneers; the snap-retained grille is
covered in black or brown cloth. Weight is
about 2312 pounds. Price: $420 per pair.
Klipsch & Associates, Inc., Dept. SR, P.O.
Box 688, Hope, Ark. 71801

@® Laboratory Measurements. Before mak-
ing any measurements on the Klipsch kg?
speakers, we tried several different mount-
ing positions to determine their effect on the
sound. Floor mounting, either with or with-
out short stands, was not as satisfying as a
typical ‘“‘bookshelf™ installation about 28
inches from the floor and an inch or so from
the wall, so we conducted our listening tests
and room-response measurements with the
speakers in the latter mounting position.
For quasi-anechoic response measurements
with our 1QS FFT analyzer, we placed one
speaker on a stand about 24 inches high.

The averaged room response of the kg?
was exceptionally smooth, varying only 6
dB overall from 140 to 20,000 Hz. The
close-miked woofer response was summed
with the separately measured passive-cone
response (corrected for the different sizes of
the diaphragms). The resulting low-fre-
quency response was flat within § dB over-
all from 50 to 1,600 Hz. The bass driver's
output was down 3 dB at the 1,800-Hz
crossover frequency and dropped steeply
above that point. In the low bass, the pas-
sive radiator’s output was dominant below
about 55 Hz and remained strong down to
35 Hz (where it was about 7 dB below its
maximum, between 100 and 200 Hz).

The bass curve and the room curve over-
lapped through more than an octave, mak-
ing possible an unambiguous composite fre-
quency-response curve. Referred to the av-

erage midrange output in the 500- to 1,000-
Hz octave, the maximum output was +5
dB in the vicinity of 200 Hz and down 3 dB
at 35 Hz. After a 2.5-dB total variation be- .
tween 550 and 13,000 Hz, it rose to +3 dB
at 17,000 Hz. Overaull, the +5-, —3-dB re-
sponse between 35 and 20,000 Hz would be
considered excellent for any speaker.

The FFT analyzer confirmed the excel-
lent performance of the kg?, although it dif-
fered in details from the room response. A
small dip in the quasi-anechoic response at
2,000 Hz was probably due to a floor reflec-
tion, and the output fell off at 6 dB per o¢-
tave above 13,000 Hz. Our curve was grati-
fyingly similar in most respects to an ane-
choic response plot made by Klipsch on the
same unit. Clearly. we were both measuring
the same essential properties of the speaker.
Our response curves measured on axis and
45 degree off axis differed at frequencies
above 3,000 or 4,000 Hz, with a typical dif-
ference of 12 dB in the range of 10,000 to
20,000 Hz. The phase response of the sys-
tem was notably linear, resulting in a
group-delay variation of less than 0.2 millj-
second between 2,000 and 20,000 Hz.

The impedance of the kg2 system reached
a minimum of 4 ohms at about 200 Hz and
a maximum of about 25 ohms at 68 Hz.
Over most of the audio range the imped-
ance was between 8 and 20 ohms, making
the speaker’s 4-ohm rating both valid and
conservative. The sensitivity of the system
was 90 dB SPL at 1 meter with an input of
2.83 volts of midrange pink noise. At this
moderately loud level, the bass distortion of
the system was very low, increasing from
0.8 per cent at r00 Hz to 3.2 per cent at 35
Hz. At 30 Hz, however, the speaker was ob-
viously being overdriven by this input, emit-
ting a rasping distortion. This result empha-
sizes the importance of the manufacturer’s

{Continued on page 41)
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INTRODUCING DIGITAL
ES COMPONENTS
FROM THE PEOPLE WHO
BROUGHT YOU THE

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

DIGITAL EDITOR.,.

When the history of
music is written, the chapter
on digital will read like a
list of accomplishments from

just one company—Sony.
And now, to meet the
stringent demands of their
digital creations, Sony engi-
neers have developed an

entirely new line of high-fidel-

ity components. The ES Series.

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

A

grated amp. One that of-
fers “the highest dynamic
headroom of any amplifier
we have yet measured.”
The Sony-patented Ac-
curate Pistonic Motion
(APM) speaker design has
been engineered to han-
dle prodigious quantities of



power without distortion

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

Furthermore, because
no innovation, no matter how

remarkable, should force

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

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

SONY.

THE LEADER IN DIGITAL AUDIO*
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Purpose: to put pavement-
scorching performance
within reach of every driver
who can handle it.

Car in point: Turbo Colt,
imported for Dodge and
Plymouth, built by Mitsu-
bishi Motors Corp.

0 to 50 in 5.78 seconds.
Now, while you're re-readirg
Turbo Colt’s acceleration num-
ber in wide-eyed amazement,
let us remind you that there’s
much more to Turbo Colt
than a turbocharger. Turbo
Colt is equipped to give you
all the fun, the great han-
dling, and the looks that
should go along with its
kind of acceleration. It rolls
on Michelin XVS 165/70
HR 13’s, with non-linear,

‘high-control springs, solid

front and rear stabilizer
bars (.79"up front,.57"out
back), heavy duty trans-
mission and clutch, and
front gas-filled shocks.
Front air dam, rear spoiler,
tachometer, halogen head-
lamps and a sport braking
system are all standard.
Check out the rest of
Turbo Colt's stats and go
grab hold of one at your
Dodge or Plymouth dealer.

TURBO COLT:

VITAL STATISTICS

ACCELERATION: Zero
to SO mph...5.78 seconds
ENGINE: 1.6 liter turbo-
charged, electronically-

controlled injected 4-cyl. MCA-Jet
TURBO BOOST: 7.5 Ibs. psi
POWER: 102 bhp @ 5500 rpm
POWER TO WEIGHT

RATIO: 19.77 Ibs per hp
TORQUE: 122 Ibs-ft. @

3,000 rpm
TRANSMISSION: 4x2

Twin Stick

“Now that's a purpose!”
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recommedation that the driving amplifier
have a good infrasonic filter.

@ Comment. Our first experience with a
Klipsch speaker-—the famous Klipschorn-
was in 1947, and it made an unforgettable
impression. For many years, the Klipsch
name was associated only with large, expen-
sive speakers, beginning with the corner
Klipschorn and later including large direct-
radiator systems as well. When we learned
of the inexpensive Klipsch kg2, we could not
help but wonder how it would compare with
its larger relatives

Well, though we were not able to make a
side-by-side comparison, it was apparent

that the kg? rates a place in the Klipsch
family tree purely on its own merits. The
speaker sounds very smooth and well bal-
anced, with only a moderate extra warmth
imparted by its slightly elevated mid-bass
output. The deep bass (35 to 50 Hz) was
most impressive, especially in comparison
with almost any other speaker of compara-
ble size we have heard lately. During our
sine-wave tests, the output was strong
enough to rattle light fixtures and anything
else not securely anchored. Although the
angular coverage of the system at high fre-
quencies is completely adequate, a change
in high-frequency output can be heard eas-
ily if you walk past the speaker while it is

reproducing a pink-noise signal. What we
heard in this test seemed quite consistent
with the directivity measurements we made
with the FFT analyzer (and is not neces-
sarily in conflict with the ratings, estab-
lished under very different conditions).
The “bottom line” on the Klipsch kg? is
that it is a compact, relatively efficient, at-
tractively finished, ard inexpensive speaker
that also sounds very good. We listened to it
for extended periods without feeling any
urge to switch to other speakers, a sure sign
that its sound was as good as our measure-
ments later confirmed. —Julian D. Hirsch

Circle 142 on reader service card

Harman Kardon hk 590i AM/FM Receiver

CCORDING to Harman Kardon. the hk
590i AM/FM stereo receiver was de-
signed with an eye more to its ultimate
sound quality than to numerically impres-
sive specifications. The moderately powered
unit's amplifier section, therefore, uses rela-
tively little negative feedback. While nega-
tive feedback is a common technique to re-
duce overall amplifier distortion, its exces-
sive use has been blamed for causing vari-
ous types of dynamic distortions.

The power-amplifier section has a high
instantaneous current capability, enabling
it to deliver as much as 35 amperes of in-
stantaneous signal current into a low-im-
pedance or reactive speaker load. Its normal
continuous-power rating is 45 watts per
channel into 8-ohm loads from 20 to 20,000
Hz with no more than 0.08 per cent distor-
tion. The rated frequency response at the

3-dB points is 1 to 120,000 Hz.

The hk 590i uses digital-synthesis quartz-
locked tuning for both AM and FM bands,
with pushbutton presets for up to eight FM
and eight AM stations. The memory cir-
cuits retain their information for up to three
weeks even if the receiver is unplugged from
an a.c. power source. The pale-gold satin-
finish front panel contains a number of
pushbuttons, including the station-preset
selectors and tuning-mode selectors (AUTO

and MANUAL). There are two pushbars for
scanning up or down in frequency. In autO
tuning, scanning continues until the tuner
encounters a signal strong enough to un-
mute it; in MANUAL the tuning steps up or
down by one interval (0.1 mHz for FM, 10
kHz for AM) each time a tuning bar is
pressed.

Small buttons are used to select the tone-
control turnover frequencies (200 or 4C0 Hz
for bass and 2,000 or 6,000 Hz for treble)
bypass the tone controls entirely, separately
activate the two sets of speaker outputs, and
switch in the SUBSONIC FILTER (6-dB-per-
octave cut below 15 Hz) and the loudness
compensation. The AUDIO MODE button par-
allels the two channels for mono listening,
the MUTING button switches off the FM in-
terstation muting, and the TAPE COPY but-
ton connects two tape decks for dubbing
from one to the other. Larger buttons con-
trol power, tape monitoring (connecting the
output from either of two decks, or from the
regular source, to the amplifiers), and input
program selection (FUNCTION). The last
group includes buttons for phono, AUX/DAD
(for a digital disc player), AM, and FM

A window across the top of the panel con-
tains the numerical frequency display and
LED’s that show the status of the tape-
monitor and function switches. Five small

green LED’s light up in sequence to show
relative tuner signal strength; other lights
show that a station has been tuned in and
whether it is transmitting in stereo. On the
lower portion of the panel are three small
knobs for tone and balance adjustment, a
large volume knob, and a headphone jack.

The rear apron of the hk 590i contains
heavy-duty speaker binding posts, the vari-
ous signal input and output jacks, and bind-
ing posts for a 300-ohm FM antenna and
for the supplied detachable AM loop anten-
na. There is also a 75-ohm FM-antenna
coaxial connector. A screwdriver-adjusted
control varies the FM-muting threshold lev-
el. There are three a.c. convenience outlets,
two of them switched. The hk 590i is 1712
inches wide, 14% inches deep, and 5
inches high. It weighs 17 pounds, 10 ounces.
Price: $525. Harman Kardon, Inc., Dept.
SR, 240 Crossways Park West, Woodbury,
N.Y. 11797

® Laboratory Measurements. One hour of
preconditioning at one-third rated power
left the top of the receiver only moderately
warm, and, except when driving very low-
impedance loads at high power levels, it
never became uncomfortable to the touch
during our tests. With both channels driv-
ing 8-ohm loads at 1,000 Hz, the power out-
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put at clipping was 60.5 watts per channel,
for a clipping headroom of 1.3 dB. Al-
though the hk 590i is not specifically rated
for load impedances other than 8 ohms, its
high-current capability was demonstrated
most impressively by its 1,000-Hz power
output at clipping of 92.2 watts per channel
into 4 ohms and 134.5 watts into 2 ohms
(both channels operating). When we used
the 20-millisecond tone-burst test signal of
the dynamic-power test, the maximum out-
put was 71, 112, and 170 watts into loads of
8, 4, and 2 ohms, respectively. The dynamic
headroom of the amplifier was, therefore,
just under 2 dB. Encouraged by this un-
usually good behavior, we tried paralleling
a 4-ohm resistance with the 2-ohm load,
giving a net load of only 1.3 ohms, and
found that the tone-burst output clipped at
273 watts per channel-—not bad for a “45-
watt’ receiver! At no time during our tests
was the hk 590i shut down by its internal
protective system, and it showed no ill ef-
fects from this extreme treatment, a ‘“‘tor-
ture test” that few other amplifiers in our
experience would have been able to survive,
let alone perform properly under.

The 1,000-Hz distortion with 8-ohm
loads was under 0.05 per cent from 0.1 to 55
watts output. Lower load impedances in-
creased the distortion slightly. Into 4 ohms
it was between 0.04 and 0.1 per cent from
less than | to 85 watts, and into 2 ohms it
was between 0.1 and 0.15 per cent for all
power outputs up to more than 130 watts.

Distortion was nearly independent of fre-
quency, with 8-ohm readings between (.02
and 0.03 per cent ‘om 20 to 20,000 H: at
the rated 45 watts . atput. At reduced pow-
er levels, the distoruion was slightly nigher,
but even at 4.5 watts it never exceed .d 0.05
per cent across the audio range.

The amplifier’s slew factor exceeded 25,
it was perfectly stable with complex simu-
lated loudspeaker loads, and all of its inter-
modulation (IM) distortion products with
mixed input signals of 18,000 and 19,000
Hz were below —85 dB. With the 200- and
6,000-Hz turnover frequencies, the highly
effective tone controls were able to vary the
response significantly at the extremes of the
audible range with no effect on the mid-
range. With the 400- and 2,000-Hz turn-
over frequencies they essentially duplicated
the performance of conventional tone con-
trols. The loudness compensation boosted
both low and high frequencies moderately,
and the SUBSONIC FILTER began to roll off
the response below 50 Hz, to —3 dB at 20
Hz. The RIAA phono equalization was ac-
curate within +£0.5 dB from 20 to 20,000
Hz, and it was not affected significantly by
cartridge inductance.

Through the high-level (AUX/DAD) input,
only 18 millivolts (mV) were needed for a
reference output of 1 watt, and the phono
sensitivity was 0.29 mV for | watt. The re-
spective A-weighted noise levels for the two
inputs were —79 and — 78 dB referred to |
watt. The phono-input impedance was

CONTINUOUS WATTS PER CHANNEL

50,000 ohms in parallel with 140 picofa-
rads. It overloaded at inputs between 170
and 200 mV, depending on frequency.

The FM-tuner section had a usable sensi-
tivity in mono of 13.8 dBf (2.7 microvolts,
or uV). The stereo threshold was 39.2 dBf
(50 uV), which corresponded to its stereo
50-dB quieting sensitivity. The mon: :0-dB
quicting sensitivity was 16.3 dBf (' uV).
The noise level was —77 dB in mono and
—70dB in stereo, and the respective distor-
tions (at 65 dBf, or 1.000 uV) were 0.155
and 0.18 per cent. The FM frequency re-
sponse was flat within £0.5 dB from 30 to
15,000 Hz, and the channel separation was
an almost constant 36 dB over that range
(decreasing to 33 dB at 15,000 Hz).

The capture ratio was 1.2 dB at 65 dBf,
and the AM rejection was 52 dB at 45 dBf
(100 uV). The image rejection was an ex-
cellent 89 dB. Alternate-channel selectivity
was above average at 71 dB (although it
was highly asymmetrical about the center
frequency of the tuner), and adjacent-chan-
nel selectivity was about 8 dB. The muting
threshold was adjustable between approxi-
mately 27 dBf (12 uV) and 45 dBf (100
uV). The 19-kHz pilot-carrier leakage into
the audio was at a —60-dB level, and the
power-line hum was a very low —77 dB.
The frequency response of the AM tuner
section was typical: down 6 dB at 22 and
2,200 Hz.

® Comment. The Harman Kardon hk 5901
is distinctly different from the many receiv-
ers offered by other manufacturers. This

=i ! ; ;:. i H ﬁ‘i ; ; :L %ﬁ%‘;%%ig%&m%ﬁ difference is not a matter pf cgsmclics, al-
o g T 1 } H Aaupio ouTPuT I though the receiver’s styling is also suffi-
0 HHHH e HO 68 - 1 vouLT +HH ciently unusual to set it apart from the com-
7 — 1ok amannsaasss xnnrﬂ””h;;mi petition. For many years, one could assume
u sans HARMAN KARDON 5901 | that a moderate-power receiver or inte-
o —=0 T __—guggsgﬁm?:‘y “TUNER SECTION | grated amplifier would do a perfectly com-
u o I uns 2.7 v + HH petent job of driving resistive loads on the
2 ~3OpF : test bench (and often challenge the meas-
B HAT H urement abilities of the finest laboratory in-
g (N Tf*?}*i/'*‘c’i'f v struments). But it was almost axiomatic
ﬂ-so L = "_\UH H that low load impedances (even, in many
W FE AN = _LLLYJE : cases, 4 ohms) would severely limit the out-
2 yZeensss ss > egse: H - e /o258 cesus i - &1 put of the amplifier and sometimes produce
’; H o 0B me i HHH ':1- o H } ﬁ} harsh distortions when its current-limiting
g -70 s ene : NoisE aus circuits were triggered. It is not even un-
x T 1 A t 4 oogaasmuEs usual for an amplifier to be damaged, or at
-sopH ¢ HHED e RAALRYSAAARARREE 325 least 10 have its fuses blown, by such opera-
- H HiH Shaande ? HHH —- - STEREO | tion. Such bchavn.or has not bcep limited to
s 5 - gL - =3 X = so integrated amplifiers or receivers; even
R.F. TEST-SIGNAL INPUT IN DBF some powerful and expensive separate pow-
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er amplifiers have proved to be anemic per-

formers when loads of 2 ohms or so were
connected to their outputs.

This effect has audio significance because
many popular loudspeakers can demand
enormous signal currents from an amplifier
under certain conditions that can be en-
countered in home use as well as in the lab-
oratory. Investigations by Harman Kar-
don’s consultant Matti Otala and others
have shown that an effective load imped-
ance as low as | ohm could be presented 10
an amplifier by some ostensibly “8-ohm"
speakers. Obviously, Harman Kardon has
taken these findings to heart, and the hk
590i is a superb example of a product de-
signed to cope with the worst-case signal
and load conditions one might encounter in
a home music system. | can think of no oth-
er amplifier, past or present, that is capable
of delivering a dynamic output of six times

its rated 8-ohm power 1o a load of less than
2 ohms.

Apparently this has been achieved with-
out sacrificing reliability or any other per-
formance qualities. The other amplifier pa-
rameters of the hk 590i, including distor-
tion, noise, and stability, are also excellent,
if not quite as impressive as its high-current
capability. The FM tuner, likewise, 1s good
where it really matters—in respect to inter-
ference rejection, noise, and distortion. In
operation, the hk 590i is a smooth. silent
performer, free of unexpected noises under
any conditions of operation. Even the tiny
LED signal-strength indicators switch on
and off instantly, with none of the usual un-
certainty or vagueness, and the five lights
span most of the range of signal strengths
one is likely to encounter, making them tru-
ly useful indicators.

It is almost superfluous to say that the hk

590i sounded as good as its measurements
suggested. 1t can be played far louder than
most comparably rated receivers or ampli-
fiers without signs of strain. It is not always
easy to wax enthusiastic about a new stereo
receiver, no matter how good it may be. In
fact, it is sometimes (oo easy t0 conclude
that most comparably rated receivers are
pretty much equal. Nevertheless, the hk
5901 strikes us as being somewhat “'more
equal” than most in the ways that really
count. We could not help wondering what a
more powerful, scaled-up version of the
5901 might be like—perhaps a kilowatt of
dynamic power into | or 2 ohms? At any
rate, the hk 590i is surely a step in the right
direction as we enter the age of the digital
disc and other extended-dynamic-range
program sources. —Julian D. Hirsch

Circle 143 on reader service card

ALTHOUGH less than a year has elapsed
since the digital Compact Disc (CD)
made its appearance in the U.S,, a second
generation of players is already reaching
the marketplace. The Mitsubishi DP-103 is
one of that group, following the Mitsubishi
DP-101, which we reported on last July.
Most of the first group of CD players were
large, heavy, and replete with many pro-
gramming features. They were also expen-
sive, typically selling for $1.000 or more.
The DP-103, at $650, is the least expensive
CD player we have tested.

Although the *‘compact” nomenclature
actually applies to the disc and only by ex-
tension to the player, there has been a cer-
tain incongruity in the disparate dimensions
of the hardware and software portions of
this new medium. The DP-103, however,
merits the adjective “‘compact” in its own
right, with a volume (and weight) just over

half that of the first-generation Mitsubishi
player. Although it lacks the complex pro-
gramming features of the DP-101, the DP-
103 is exceptionally easy to operate.

The DP-103 is a low-profile, front-load-
ing machine with a horizontal drawer that
glides open silently to receive the disc at the
touch of the OPEN/CLOSE bar and closes just
as silently with another touch of the same
control. When the drawer closes, the disc
turns briefly and then stops, after which the
digital display at the upper right of the
front panel shows the number of distinct
tracks on the disc and their total playing
time in minutes and seconds. To the left of
this display, a DiSK SET indicator light shows
that the disc has been loaded and is ready
for playing. Between the OPEN/CLOSE bar at
the top center of the panel and the power
switch at the bottom are three flat plate
switches marked PAUSE, PLAY, and STOP.

Normally, touching PLAY begins the record
from Track 1, and the time indicator shows
the playing time in the current track. The
disc is played to its end, after which the
player shuts down. The PAUSE and sTOP
controls have the same functions as similar
controls on tape decks and other CD
players.

Below the digital display are two large,
flat plates that are pivoted at their centers.
A touch on the appropriate end of the upper
one (SKkIP) either advances the laser pickup
to the beginning of the next track or slews it
back to the beginning of the current track.
Repeated operations of this control can cue
the pickup to the start of any track on the
disc, with the display showing the number
of the track about to be heard. Below the
SKIP control is a FF/FR (fast forward/fast re-
verse) pushplate. Pressing one end of it
causes scanning to advance in the corre-
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sponding direction, slowly for the first 3 sec-
onds, then at a very fast speed. The pro-
gram can be heard during the fast scan at
! its normal pitch but greatly accelerated in
tempo.

Next to the scan controls is a REPEAT but-
ton; pressing it causes the entire disc to be
repeated indefinitely until the button is
pressed a second time (it is not possible to
set the machine to repeat only a single
track). An indicator light next to the digital
display shows that the repeat function has
been engaged. Below the REPEAT button is a
headphone jack, and below that there is a
horizontal-slider headphone level control.
The rear apron of the DP-103 contains the
two audio-output jacks. The player meas-
ures 13%4 x 4 x 1258 inches and weighs about
1412 pounds. Mitsubishi Electric Sales
America, Inc., Dept. SR, 3030 East Victoria,
Rancho Dominguez, Calif. 90221.

® Laboratory Measurements. The output
voltage from a 0-dB (maximum level)
1,000-Hz recorded signal was 1.95 volts
(the nominal rating is 2 volts). The maxi-
mum headphone output was 5.6 volts into a
600-ohm load and 0.58 volt into 8 ohms (the
player is rated to deliver 20 milliwatts per
channel to 8-ohm headphones). We listened
through 600-ohm phones and found the vol-
ume more than adequate.

The DP-103’s frequency response was
flat within +0.5, —0 dB from 20 to 20,000
Hz, with a slight rise occurring above 5,000
Hz. The stereo channel separation was 114
dB at 1,000 Hz and 95 to 96 dB at 20,000
Hz. The output noise level during playback
of the silent ‘“‘infinity zero” test-record
track was —96 dB unweighted and — 103
dB with A-weighting (both referred to a 0-
dB signal level). The total harmonic distor-
tion at 1,000 Hz was 0.003 per cent at 0 and

Manual Features

Skip to next track? Yes

Skip back to previous track? Yes

Skip to start of current track? Yes
Scan/search? Yes

Program audible during scan/search? Yes
Repeat track/side? No/Yes

Repeat phrase? No

Cue by track number? Yes

Cue by index number? No

Cue by time? No

Programming Features

No programmable playback facilities

Mitsubishi DP-103 Operating Features
and Hirsch-Houck Labs Test Results
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—20 dB (the lowest level at which we could
measure it), falling to about 0.0015 per cent
between those limits. The inter-modulation
distortion was 0.006 per cent at 0 dB and
0.009 per cent at —20 dB. We also meas-
ured the phase difference between the left
and right channels, playing mono test sig-
nals between 100 and 20,000 Hz. The phase
angle below 1,000 Hz was under 5 degrees,
increasing to 30 degrees at 7,000 Hz, 60 de-
grees at 15,000 Hz, and 90 degrees at
20,000 Hz. These measurements indicate
that the DP-103 utilizes a single digital-to-
analog converter circuit whose output is
rapidly switched (multiplexed) between the
two output channels. There are no apparent
audible effects from this.

The effectiveness of the error-correcting
system of the DP-103 was tested with the
calibrated *‘defects” on the Philips TS4 test
record. Any CD player should be able to
track data interruptions of up to 400 mi-
crometers on the information-carrying sig-
nal surface of the disc or 300 micrometers
of an outer-surface blemish, and it should
also be able to cope with the simulated fin-
gerprint. The DP-103 was able to play the
700-micrometer signal-surface defect and
the 600-micrometer outer-surface defect;
this is very good performance (more ex-
tended interruptions cause a ‘“‘stuttering’ or
hang-up of the laser tracking system when

Lab Measurements

Maximum output level: 1.95 voits
Headphone output: 8 ohms, 0.58 volts;
600 ohms, 5.6 volts
Total harmonic distortion at 1,000
Hz: 0.003 per cent referred to 0 dB; 0.0014
per cent referred to — 10 dB; 0.0032 per cent
referred to —20 dB
Intermodulation distortion: 0.006 per cent
referred to 0 dB; 0.009 per cent referred to
--20 dB
Signal-to-noise ratio: 96 dB unweighted;
103 dB A-weighted
Channel separation:
95 dB at 20,000 Hz
Frequency response: +0.5 —0 dE from
20 to 20,000 Hz
Cueing time: 6 seconds

114 dB at 1,000 Hz

Other Lab Tests

Impact resistance: top, C; side, A

Cueing accuracy: A

Detect tracking (figures are size of largest
defect successfully tracked): signal-surface
damage, 700 micrometers; painted dots, 600
micrometers; simulated fingerprint, pass

it fails to follow the spiral pattern of pits on
the record). The simulated fingerprint had
no effect on the reproduction.

Related to defect-tracking ability is the
ability of the player to withstand a physical
shock that might cause the pickup to *lose™
the recorded pattern. The DP-103 was fair-
ly sensitive to impact blows on its top and
front but almost totally resistant to side
blows. We would grade it C and A, respec-
tively, in those directions. The pickup servo
was able ta cue up the second of two tracks
on the Philips TS4 sampler record that have
no silent gap between them without losing
even part af a syllable of the vocal portion
that begins the second track. Not every
player can pass this unusually demanding
test.

® Comment. The Mitsubishi DP-103 was
exceptionally easy to use as well as being
totally silent and bug-free in its operation.
In general, skipping from one track to an-
other took about | or 2 seconds, and ad-
vancing from Track 1 to Track 15 of one of
our records required only about 6 seconds.
The FF/FR function was very convenient be-
cause of the simultaneous audible program
output and digital time display. Brief
touches on these controls allowed accurate
cueing to a particular moment within a
track, and sustained pressure caused the
laser to fairly fly through the contents of the
disc.

We did not mind the lack of program-
ming facilities in this machine, which more
than compensatec for their absence by plac-
ing no upper limit on the number of tracks
that could easily be accessed. It was as easy
(and nearly as fast) to get to Track 39 of
one of our test records as to Track 1, a fea-
ture that we greatly appreciated during our
tests.

The evolutionary trends in CD-player de-
velopment were predictable given the ex-
traordinary flexibility built into many of the
first-generation products. Now, more than
ever, the consumer 1is being given a choice
between size/price and operating features,
which is all to the good. It is also reassuring
to find that the actual playing performance
of this second-generation player is even bet-
ter than that of its predecessors. It is worth
repeating that all properly operating CD
players sound essentially alike (the differ-
ences between them are so minor as to be
negligible). But there are some real differ-
ences in how well they work under less than
ideal conditions (particularly when playing
dirty or damaged discs) and in their ease of
operation. In both these respects the Mitsu-
bishi DP-103 is an excellent performer, and
its very reasonable price only makes it more
attractive. —Julian D. Hirsch

Circle 144 on reader service card
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Aludio/ Video Newr

By David Ranada

DIGITAL AUDIO DEVELOPMENTS

ROM music synthesizers to computer-
F aided design of audio components, from
studio master recorders to the home digital
Compact Disc system, digital audio in its
various manifestations dominated the latest
annual convention of the Audio Engineer-
ing Society. This has been the case for the
last couple of years, of course, but this time
there were reports on several engineering
developments that promise important
changes in the way we listen to music at
home.

Perhaps the most startling of these came
from Philips, inventors of both the LaserVi-
sion video-disc system and (with Sony) the
Compact Disc digital-audio system. It now
appears that it is possible to encode two
channels of digital-audio sound on a Laser-
Vision video disc in addition to the picture
and the analog stereo soundtracks. Even
more significant is Philips’ announcement
that the exact same digital-audio encoding
system used for the Compact Disc can be
used to encode digital LaserVision sound-
tracks. All a LaserVision player needs to
play back digitally encoded soundtracks is
the additional CD-decoder and digital-to-
analog-converter integrated circuitry—the
laser-tracking circuits essential to a CD
player are already contained in LaserVision
players.

This is important news to the video-music
industry since it means that music-oriented
video productions can be recorded on video
discs with the same sound quality available
from the audio-only Compact Disc system.
This development, which may take more
than a year to reach the stage of commer-
cial hardware and software, does not imply
that combination LaserVision/CD players
will become common items, nor does it
mean that the CD has suddenly become ob-
solete. The Compact Disc is a music-
oriented medium intended eventually to su-
persede analog music-oriented media such
as the LP disc and the tape cassette. A La-
serVision video disc with digitally encoded
soundtracks is perhaps best thought of as a
totally new, high-quality entertainment
medium.

Considerable work on digital signal pro-
cessing was also presented at the conven-
tion, mainly efforts to replace standard ana-
log studio equipment (mixers, equalizers,
reverberators) with cost-effective digital-
audio devices. The most fascinating work of
this type, from the standpoint of future de-
velopments as opposed to current results,
was described by Roger Lagadec of Studer
(maker of Revox tape recorders). He dis-
cussed the company’s efforts to improve the
sound of existing analog recordings through
all-digital reprocessing. The goal of Laga-
dec’s work is to take *“‘decent’ older record-
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ings and to improve their signal-to-noise ra-
tios by a perceptible amount *so as to make
them better suited for new media such as
the Compact Disc.”

Lagadec also announced an even more
ambitious goal: “To take recordings of evi-
dent cultural value but objectionable tech-
nical quality and attempt to restore what
occurred in front of the microphone.”
Should these efforts continue to yield good
results—and the examples Lagadec played
were most impressive—music lovers will
eventually be able to hear historic record-
ings of the pre-digital and pre-stereo eras
truly remastered for the Compact Disc (in-
stead of just being digitally copied for the
new medium).

Those still intensely worried about the
“sound” of digital recordings should start
paying more attention to the sound of ana-
log tape recorders, at least according to the
results reported by one researcher. Laurie
Fincham of KEF has found that while the

generated clicks, so conclusive evidence on
this controversial subject is not yet in. My
own feeling is that if a difference is audible
when switching a sharp-cutoff low-pass fil-
ter with a high cutoff frequency, it probably
stems from the filter’s not-quite-flat fre-
quency response at lower frequencies. The
musical import of such small errors (+0.2
dB) is nil, of course.

There were several papers about digital-
audio cassette recorders, but the interesting
news in this field comes instead from pri-
vate conversations I had with a couple of
Japanese engineers. They told me that
when a digital-audio-cassette standard is is-
sued, it will actually be rwo standards, one
for a fixed-head recorder much like today’s
analog cassette recorders and the other for a
rotary-head recorder based on helical-scan
video-cassette technology. Such standards
may be issued by the middle of this year,
with products to follow as soon as produc-
tion lines can get rolling.

And in regard to the fears that record
companies have about digital-cassette re-
cordists’ ability to make an exact copy of a
Compact Disc, I was told that the Compact
Disc data stream contains a copy-prohibi-
tion *“flag" signal that could prevent a flag-
detecting digital-cassette machine from re-
cording the audio data. Such codes will
probably be ineffectual in preventing copy-
ing, however, since a suitable circuit for
outwitting them would cost no more than
$15 in parts and could be soldered together
in half an hour. The problem remains.

An announcement that I hope will be-
come important was made jointly by Stu-
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through all-digital reprocessing . .

music

lovers will eventually be able to hear historic
recordings of the pre-digital and pre-stereo eras

truly remastered for the Compact Disc .
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low-frequency phase distortion characteris-
tic of analog (but not digital) tape recorders
is distinctly audible and *“imparts a ‘*boomy’
characteristic to the sound,” phase-correct-
ed low-frequency playback is “‘noticeably
free from the ‘chesty’ sound so often present
on recorded male speech.”

Anti-digitalists often point to the exten-
sive phase shifts introduced by the sharp-
cutoff anti-aliasing and output-smoothing
low-pass filters present in most digital audio
equipment as the culprits in the creation of
“that digital sound.” Doug Pries of Tufts
University, however, presented experimen-
tal results showing that listeners were not
able to detect the effects of a series of eight
such filters—far more than a signal would
ever be passed through in the digital-audio
chain from studio recorder to home CD
player. The filters that he modeled (on a
computer) even had a lower cutoff frequen-
cy (15 rather than 20 kHz) than that of the
filters used in digital recorders and CD
players, so they should conceivably have
been more audible. On the other hand, the
listening tests were done using headphones,
and the “music” was a series of computer-

der, Sony, MCI, and Matsushita, who have
agreed on an encoding format for profes-
sional multichannel digital-audio recorders.
They have proposed the DASH (digital-au-
dio stationary-head) system as the industry-
wide standard for master-tape machines.
None of the new equipment fascinated me
more than the digital music synthesizer
from Kurzweil. With its uncannily realistic
re-creation of standard orchestral instru-
ments, pop-music producers won't have to
pay an orchestra to get the sounds of one on
tape. Also new at the AES convention was a
collection of papers given at the society's
first all-digital-audio meeting. Digital Au-
dio, Collected Papers from the AES Pre-
mier Conference (375) contains a great deal
of information on digital-audio techniques,
especially the encoding of Compact Discs.
This book and the October 1978 digital-
audio tutorial issue of the Journal of the
AES (35) are recommended reading for
anyone who wants to know more about the
theory and practice of digital audio. They
can be obtained from the Audio Engineer-
ing Society, 60 East 42nd Street, New
York, N.Y. 10165. O
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Very simply, our R-851 is not for
everyone. Not for every dealer. Not
for every audio buyer.

Only for those who demand the

best. Those who want sound that’s

pure and distinctive... who hear
subtleties others miss. For those
discriminating listeners, the R-851

is well worth the quest.

WI I I ‘ ARR & Hear the silence before you
hear the sound.
Switch on the R-851, switch from
one function to another. Try Phono.
= Tape 1. Tape 2. Auxiliary. Back to
Phono.

Absolute silence (of course,

you'll get sound on AM/FM). The
silence is the mark of a great re-
ceiver. And great engineering.

‘ > The kind of quiet an audiophile

loves to hear.

WITH MOS FET AMP S- Sound that takes you closer to

the source.

We’ve turned on the R-851 for some
very experienced—even jaded— audio
ears, and all we can say is it stops
’em every time. The sound is dif-
ferent. The sense of being there is
almost overpowering. All this comes
from 85 watts per channel of
power* (with dynamic power far
above this figure) and some of the
most sophisticated circuitry in the
business. Above all, it uses MOS
FET’s, the new breed of output
transistors, in the amplifier section.
They can handle the transients, the
power surges, the power require-
ments of present-day sound (and
tomorrow’s digital sound) better
than bipolar transistors ever could—
and give you a sonic purity like no
other {many claim MOS FET’s have
picked up the warm, rich sound of
the great tube amps and gone a step
beyond!).

Fine tuned for every audio need.

From front end to output jacks, the
R-851 offers every feature an audio
enthusiast might want. The most
commonly used controls are right
ur front—the more esoteric ones are
? aced behind a neat flip-down

ront panel. There’s microprocessor-
controlled quartz-locked tuning
with 14 station programmable mem-
ory (7 AM & 7 FM); automatic
station seek; 3-band parametric-
style equalizer; fluorescent display
panel; and two-way tape monitoring
and dubbing.

If you need some help in finding
that one Kyocera dealer in twenty,
contact: Kyocera International, Inc.,
7 Powder Horn Drive, Warren,

NJ 07060 (201) 560-0060.

CIRCLE NO. 8 ON READER SERVICE CARD

V
A

KYOCERd

*85 watts RMS per channel, both channels
driven, at 8 Ohms with no more than 0.015%
THD from 20-20,000 Hz.
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OW TO
USE
AN
EQUALIZER

By Craig Stark

ROM the phono stylus or tape
F head to the loudspeakers, today’s

better stereo systems handle the
musical frequency range so uniformly
that it might seem there is little need to
alter it. Indeed, there are some audio-
philes who either pay thousands of dol-
lars for preamplifiers that omit bass
and treble controls altogether or else,
almost as a point of religious dogma, re-
fuse to use the ones they have. Nothing,
they feel, must be allowed to tamper
with the Original Sound.

This purist approach is based, howev-
er, on two false assumptions. First, even
leaving aside deficiencies in micro-
phone technique and recording equip-
ment, the exact tonal balance of the
Original Sound almost never gets to the
tape or disc. Recording and pressing
engineers almost always use equalizers
to modify the response of the original
tapes to make it better suited to the
sonic limitations of the LP or cassette
medium and to their own personal feel-
ings about what *sounds right.” This
latter factor plays an enormous role in
popular-music recording, and it has
even (alas) entered the classical field as
well,

The second false assumption is that if
you put a signal with a flat frequency
response into a speaker you will get a
flat frequency response in your listen-
ing room. Speakers are notoriously the
weak link in the hi-fi chain, which is
why you must a/ways make a direct
comparison between competing models
before buying. (Some listeners with
“golden ears” claim to hear significant
differences between components of all
types that escape most people’s notice.
But if you can’t hear any differences
between loudspeakers, [ suggest you
have your ears checked.) Further, as
every audiophile knows, manufacturers
of high-quality loudspeakers take great
care to optimize their systems’ enclo-
sures, for the box/speaker interaction
plays a critical part in determining how
the system sounds. On a larger scale,
the listening room itself is simply an en-
closure or box that we share with the
speaker system. Interaction between
even the best of speakers and the listen-
ing room can also significantly modify
the frequency balance of the sound
reaching our ears—which are the only
points where fidelity to the Original
Sound really matters.

The best way to compensate for the
effects of a recording engineer’s sonic
misjudgments and for some, at least, of
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Figure 1. The tone-control response curves of a typical high-quality preamplifier. Note that
heavy boosts or cuts at the frequency extremes can also slightly affect the midrange.

the response aberrations arising from
speaker variations and from speaker/
room interactions is to use an equalizer.
While basic tone controls may suffice
to make overall corrections in bass and
treble response, they usually affect both
channels simultaneously, even if one
channel needs a boost and the other a
cut, and they usually affect too much or
too little of the audible spectrum. A
glance at the tone-control curves of a
typical high-quality preamplifier, shown
in Figure 1, will make this clear.
Looking at these curves, you can see
that there is no way, for example, that
you can set the bass control to reduce a
5-dB hump in the 125- to 250-Hz re-
gion (characteristic of some vented
speaker systems) without rolling off the
bass response completely. To make
matters worse, the particular monitor
speaker I have in mind al/so needs a
bass boost at 50 Hz and below! On the
other hand, if you want to add a few
decibels boost in the 2,000- to 3,000-Hz
region (which will add “presence” to a
singer’s voice), an ordinary treble con-
trol can do it only by simultaneously
boosting all the higher frequencies even
more, creating a noisy, shrill screech.

As shown in Figure 2, however, an
equalizer divides the audible frequency
spectrum into several different bands,
thus giving you control over the amount
of boost or cut applied to each (normal-
ly as much as 12 or 15 dB). Moreover,
in all but the least expensive models,
there are separate controls for the left
and right channels.

Equalizer Types

Most of the equalizers used in home
music systems are graphic equalizers.
They are so called because the positions
of their controls are like the points on a
frequency-response graph, letting the
user see at a glance a reasonable ap-

proximation of the response curve that
the equalizer is imposing on the input
signal. The center frequencies of each
band in a graphic equalizer are either
fixed or variable only in switch-con-
trolled increments, but those of para-
metric equalizers can be continuously
varied for more precise control of a fre-
quency band. Most parametrics also al-
low the width (the “Q™) of the affected
band to be varied, so that, for example,
you could set the center frequency of a
control at 500 Hz and either limit the
band it affects to a small fraction of an
octave or else open it up to control three
and a half octaves. Parametric equaliz-
ers are named forftheir ability to con-
tinuously control the parameters of fre-
quency, bandwidth, and level, but their
greater flexibility usually comes at a
higher price.

Deciding between a graphic or a
parametric equalizer depends on what
type of control you want over the sound.
A parametric is ideal for coping with
acoustical problems extending over
small frequency regions—for example,
a nasty bass room resonance or a persis-
tent hum or whistle in a recording. A
graphic is better when several relatively
broad-band problems need to be solved
simultaneously (as in room or speaker
equalization). A graphic equalizer is
the only type that can impart a smooth
tilt upward or downward over a large
portion of the audible spectrum.

(Continued on the next page)
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Above, the ADC Scund Shaper SS-315, a
ten-band graphic equalizer with a built-in
spectrum analyzer and pink-noise generator.
The analyzer dispiay’s resolution is 2 dB
per division. Price: $399.95.

Left, the Audio Control Ten, a ten-band
graphic equalizer with switching for
audio or video inputs, tape-recording
equalization, and a built-in infrasonic
fitter with an 18-cB-per-octave slope.
Price: $269.
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Most stereo graphic equalizers divide
the audible spectrum into octaves; that
is, their bands are centered at such fre-
quencies as 50 Hz, 100 Hz, 200 Hz,
400 Hz, and so on. Full-octave bands
are fairly easy to adjust by ear while
listening to music. One-third-octave
bands (thirty or more per channel) pos-
itively demand the use of a calibrated
microphone and a pink-noise generator.
Depending on the lowest and highest
center frequencies selected by the man-
ufacturer, octave-band equalizers
usually have anywhere from eight to
twelve bands per channel, ten being the
most popular number. Most major
manufacturers produce octave-band
equalizers, which generally range in
price from about $200 to $350, often
depending on the number of controls
per channel. At lower price points are
five- and seven-band units, with each
control handling two octaves. Those
equalizers can very well serve to
complement bass and treble tone con-
trols, but the bands are too widely
spaced to achieve optimum results in
room equalization. There are also a few
bass-only equalizers for this problem-
ridden frequency region.

While there are a few rare individu-
als who claim to have developed “cali-
brated ears” that correlate well with
measured results (who can, for exam-
ple, say something like, “This speaker is
about 3 dB hot around 3,000 Hz,” and
be right), I must confess that I still find
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