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n an industry which lives by compu\sive innovations 1o get proper response by stretching U
something merely nevw is hardly news. hat is more speaker materials. We think iUs easier 10 compensate
remarkab\e in the ast—chang'rng eld of audio 18 the e\ectron'rca\\y for the mechanica\ properties of the speak-
pers'rstence of an old concept prov'rng its merit over er’s structural e\ements.”
and over again. That's what makes 2 classic. The nin¢ separat® speakers in the single bo¥ are sO ar-
Such classics, @S poted in 2 recent column on the ranged that 2 grou of four radiates sound rearward 10
Acoustic Research AR turntable and the Ohm/Wa\sh one side, another grouP of four radiates rearward 1© the
joudspeakers have a way f popping up pdated ver- other sides and 2 single speaker faces forward. According
si0nS, dapted © changing technologies but pasically true 10 Dr. Bos® this conﬁgurat’ron results in 3 sound field
to their former and familiar selves. One old acquaintanct similar 10 that exper'renced at a live performance. While
now reappearing in modernize guise is the Bos¢ 901 loud- the refiected rearward sound creates the feeling ofa
speake’, whose basic design dates back 10 1968 and owes generous sonic ambiance, the forward—fac'\ng speake
its remar ble lifespal to the seminal ideas © Dr. Amar p’rnpo'rnts the jocations of the musicians oP the imaginary
Bose, 2 professor at the Massachusetts Institute of Tech- stereo stages thus contr'rbut'rng to what is called «‘glereo
nology- imag! -3 effective in anner, speakers
The kind of ;magination basic 10 creative achieve- must be pos'rt'roned at least on€ foot distant from the wall
ments—wh er they be W of ats of engi- at their rear Autracuive pedest \ lable for this
neerrng—usua\\ requires P ingho! —a d'rst'\nct'rve purpose or gpeaker e e ceilling,
point © eparture. r. Bose began by throwing away taking up 10 floorspace atall and being visually unobry-
most establ'rshed potions about loudspeakers. Recogniz- sive thanks 10 the uncommon compactn Qix 12x13
ing the fact that most of the sound heard at2 1ive perform: inches).
ance reaches the listener not directly from the sound The new version of the Bose 901——called the Series v

source—the musicrans’ instrurnents—but by way of re- _sells for $1,400 per pair nd differs from 1ts precursors

a
flections from the walls and ceiling, DT Bose fashioned 2 by alterations intended 1© forufy the speaker 2 ainst the

\oudspeaker to disperse the sound in 23 similar way. In rigors © digital challenges- The dynamic range has been
consequences the Bose 901 radiates most of its sound not extended toa staggering 106 decibels— more than enough
roward the listener but roward the wall in pack of the to brave sonic onslaughts from laserdisks- Despite their
speaker and roward the sides of the room: here the rear masterly way with laser'\zed fort'rss'rm'\, these speakers
ward and sideways sound hits the walls, 1t reflects a8 nonetheless treat the subtler aspects of music with equal
from 2 mirror. Surpr'\s'\ngly, this changes the apparent aplomb and do not lose their character'rst'rc fullness and
size of the listening room. spaciousness of sound 2t moderate OF low volume jevels.
This curious effect is more easily understood by anal- And since the sound is proadly scattered, one may ap-

gy 10 light reflections. Suppose YoU ook at yourself ina proach these speakers quite closely without ever feeling
urror {r dist e feet. You reflection en sonically blaste
appears I ti plane { mirro wselfs rather, you ° °
image S tandin feet behin the mirrof
Likew1se, the sound eflection duced 0se Their h gh fficiency eakers 10
s 10 g put fr ind the roduc room-filling volum! evels f relatively MO
wall. This gives 118 e impress! sitting 102 \arger est amplif attage. THus 1% also signt for the digh

pace tha ctual d of the listening room tal presen uture, for it allows th amplifier OF e
Such spat'ra\ enlarge but he itlusion of ceiver U thin its ¥ power cap d avol
hearing ™ n d of acoust biance for W ich overload distoruion natt pecta \ar son

ost mus i o some d , this rue of wypica f many digit record the sp

multidire nal | peakers, the Bose seems themselve e unfazed by € h st powe
1y eff s ability 1© suggest enlarged signa can h \! h as 1,000 watts of power
and that third zero misprin

In terms of mus’rca\ yerac'rty, the Bose 901 ranks with
the finest and 18 convincing with any WYP® of musicC. From
i honic scores> everything

und of strings has
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Future Perfect.

Many speakers toc'ay are suposedto te digital ready But whai
happens ii there s something beyond digital?

The original Bose® 201" Direct/Reflscting speaker was
ready for digital back in 1968, because i reproduc=2d rusic with.
realism and snpact never tefore heard from a speaker. Today'’s
Bose 901 Sevies V system porings some 350 dzssigr improve-
ments to the origina!’s legendary performance. Unlimited power
handling and very hwgh efficiency meke the Series v speaker
ideal for listening io the test that audio currently has te offer—
the digital campact disc. And while no cne can predics exastly
what the audio future has in store, one thing is certain: it wh/
sound better on the Bose 301 system. hear the legencary
speaker that New Ycrk Times audio critic Hans Fartel says
“ .. ranks with the finest and is convincing with ary type ol mu-
sic” at your autherized Bose dealer soon. For more informetion,
the name of your nearesi d=aler and a copy of Dr. Ama~ Bose’s
famous MiT ecture Sound Recording and Reoroduction write:
Bose Corporation, Dept. SR901, 10 Speen St., Framinghar,
MA 01701
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FEEL THE BASS

With Radio Shack’s Digital-Ready Mach Two.

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

The Technology Store™

A DIVISION OF TANDY CORPORATION

Prices apply at participating Radio Shack stores and dealers, CitiLine is an apen-ended
credit plan 'vom Citibank. Actual payment may vary depending on balance. Mach Two
shown with grille removad.
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THE NEW JBL
L SERIES"
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JBL, the most respected name in profession-
al sound for over 40 years, is today's speaker of =
choice. At live concerts, where 125000 Watts
drive over 600 speakers, and in 70% of the world’s
recording studios, JBL is the speaker chosen by
professionals—performers, engineers and producers—
who depend on the highest quality sound and reliability.

Now, for those who demand the same superior performance,
JBL introduces the new “L Series” Each speaker in the “L
Series” has a direct twin in the JBL professiona! studio monitor
line. For the first time, the speakers relied on by recording engi-

neers to mix the music, are available for your living room.

All of these speakers share the technology that is the cornerstone of

JBL's Professional Speaker Systems—all use titanium dome tweeters,
filled and laminated polypropylene and Aquaplas drivers, as well as cast
frames for sonic accuracy, reliability and power handling.

Visit your local JBL dealer today and listen to professional sound for the home,
made in the USA, by the sound professionals...JBL.

The New JBL “L Series”..Bringing Pro Sound All The Way Home.

JBL

For your nearest JBL dealer call toll-free 1-800-633-2252 Ext. 150 or write JBL,.240 Crossways Park West, Woodbury, New York, 11797
A Harman International Company CIRCLE NO. 68 ON: READER SERVICE CARD
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by Christie Barter and Gordon Se? _So do the Violent Femmes in their

STEREO TV ON CABLE

The lack of compatibility be-
tween the stereo-TV broadcast
systemn and the nation’s various
cable-TV networks has been a
subject of great concern to many.
It turns out that most of the cable
systems have no problem sending
stereo TV. Others, however, don't
deliver stereo sound to their cus-
tomers for a variety of technical
and economic reasons. For the
consumer who has just spent sev-
eral hundred dollars extra to get
stereo, it is a bad shock to come
home and find the system doesn’t
work. Anyone who is cable-depen-
dent should call his cable compa-
ny before buying stereo TV.

PARTON'S NEW PARK

The opening of Dollywood, a
theme park conceived by RCA re-
cording artist Dolly Parton, is set
for the first week in May. Located
at Pigeon Forge, Tennessee, thirty
miles southeast of Knoxville, Dol-
lywood was created by Parton to

| preserve the heritage and moun-

tain lifestyle that she says nur-
tured her as a child growing up in
the area. Indigenous arts and
crafts are featured along with re-
gional food, games, and rmusic.

MAIL-ORDER CD’S

Columbia House, the direct-mail
record and video club, has
launched a Compact Disc club. In-
quiries should be addressed to Co-
lumbia House at 1400 N. Fruit-
wood Ave., Terre Haute, IN 47811.
The club’s toll-free phone number
is (800) 457-0800. . . . A new
mail-order RCA Video Club offers
over a hundred film and music-
video titles, with an emphasis on
the latter. For further informa-
tion write the club at P.0O. Box
91506, Indianapolis, IN 46291, or
phone (800) 428-1928.

NEW TO THE CHARTS

References to Ronald Reagan
(not always by name) have begun
to turn up in current hit albums.
Sting alludes to the President in
“The Dream of the Blue Turtles”
(specifically in Russians, the Top

20 single drawn from the album).

debut album, “The Blind Leading
the Naked.”

BACK ON THE CHARTS

Another name to add to the ros-
ter of major pop artists making
significant comebacks these days
is that of Little Richard, whose
hit single Great Gosh A’'mighty is
from one of the year’s hottest mo-
vies, Down and QOut in Beverly
Hills. Little Richard thereby joins
Tina Turner, Patti LaBelle, Aretha
Franklin, and James Brown,
whose recent comebacks have
won them a whole new genera-
tion of fans and record buyers.

CHARITY ROCKERS

Two rock benefits are occurring
within two days of each other at
opposite ends of the country. The
day-long concert at the Rose Bowl
in Pasadena, California, on April
26, billed as an anti-drug benefit,
will feature celebrity performers
like Madonna, George Michael,
Mr. Mister, the Pointer Sisters,
the Beach Boys, and Sheena Eas-
ton. A record album and a film of
the event are being planned. . . .
The four-hour gala “Rock for Lib-
erty” at Madison Square Garden
in New York on April 28 benefits
the ongoing restoration of the
Statue of Liberty and Ellis Island.
The show is being syndicated to
some 250 radio stations acrcss
the country and will be carried by
MTV on cable television.

SOUNDTRACK UPDATED

MCA Home Video has released
The Glenn Miller Story, the Acad-
emy Award-winning bio-film of
the popular bandleader starring
James Stewart, with what the
company describes as “a new
stereo surround soundtrack.” ...
The soundtrack of Irving Berlin's
Easter Parade, just relsased by
MGM/UA Home Video, has been
reprccessed for stereo and “revec-
tored,” a new technique involving
the use of a computer to rid the
track of unwanted noise as well
as to predict and fill in sounds
that presumably should be pres-
ent. Easter Parade stars Fred As-
taire, Judy Garland, and Ann
Miller.

TECH NOTES

“Down with Zippers” is a new
Monster Cable promotion that en-
courages consumers to trads in

their old zipcord for 5¢ a
foot. . . . NBC and RCA execu-
tives predict that 1986 will be the
| “breakthrough year” for stereo
TV, with more than half the color
sets sold having stereo-TV capa-
bility. Among broadcasters, NBC
leads the way with sixty affiliates
| broadcasting in stereo. CBS has
twenty-five, ABC twenty-three,
and PBS twenty-three, while thir-
ty-eight independents are broad-
casting in stereo. Some experts
predict that around five hundred
stations will be broadcasting in
stereo by the end of 1986. . . .
Audio Source has introduced the
LLC-ONE CD-player lens cleaner,
| which consists of a special brush
| attached to a CD. The price is
$26.95. . . . The U.S. Navy is in-
vestigating taking CD players to
sea, and although they will be
used to entertain the crews, their
chief purpose is to store hundreds
of thousands of pages of technical
manuals on CD-ROM discs. It is
estimated that one disc can store
' manuals that would consume 8 to
10 feet of shelf space. . . . Sony
and Philips have developed speci-
fications for “CD interactive me-
| dia,” which would enable CD
players to handle music, comput-
| er data, and limited graphics not
possible with the current CD
standards. . . . Car-stereo ampli-
fier manufacturer Zapco has been
engaged by the Ford Motor Com-
pany to produce a seven-band
graphic equalizer and a subwoof-
er amplifier for use in Ford car
systems. . . . Nearly two years

after discontinuing production of
the CED videodisc player, RCA has
announced plans to stop produc-
ing CED discs by the end of June.
. . Blaupunkt has been named
the official car stereo of the Long
Beach (California) Grand Prix.

TERRY ALLEN




Polk’s Revolutionary SDAs
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“The Genius of Matthew Polk
Brings You the Breathtaking Sound of the SDAs”

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

Stereo Buyers Guide

“Literally a new dimension in sound”

Stereo Review Magazine

“Mindboggling... Astounding... Flabbergasting”

he experts agree: Polk’s revolu-

tionary TRUE STEREQ SDAs*

sound dramatically better than
conventional loudspeakers!

“They truly represent a breakthrough”
Rolling Stone Magazine

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

“Spectacular. .. Impressive Achievement ™
Stereo Review Magazine

The design principles embodied in the
SDAs make them the world’s first true stereo
speakers. When the big switch was made
from mono 1o stereo, the hasic concept of
speaker design was never modified to take
into account the fundamental difference
between a mono and stereo signal.

‘U.S. Patent Nos. 4,489,432 and 4,497,064, Other patenis pending

What is the difference between a mono
and stereo speaker? [15 quite simple: the
fundamental and basic concept of mono is
that vou have one signal (and speaker)
meant 10 be heard by both ears a1 once.
However, the fundamental and basic concept
of stereo is that a much more lifelike three-
dimensional sound is achieved by having 2
difterent signals, each played back through
a separate speaker and each meant to be
heard by only one ear apiece (L or R). So
(uite simply, conventional mono loud-
speakers are designed 10 be heard by two
ears at once while true stereo loudspeakers
should each be heard by only one ear apiece
(like headphones). The revolutionary Polk
SDAs are the only TRUE STEREO speakers
engineered 1o accomplish this and fully
realize the astonishinglv lifelike three-dimen-
sional imaging capabilities of the
stereophonic sound medium.

“An amazing experience.”
High Fidelity Magazine

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

Where to buy Polk Speakers? For your nearest dealer, see page 116.

High Fidelity Magazine

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

“You owe it to yourself to audition them™

High Fidelity Magazine

You must hear the remarkable sonic

benefits of SDA technology for vourself. You
0o will agree with Stereo Review’s dramatic
conclusion: “the result is always better than
would be achieved by conventional speak-
ers...it does indeed add a new dimension to
reproduced sound.”

Other Superb Polk Speakers from $85

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

Digital Disc Ready

The Speaker Specialists ®

1915 Annapolis Road. Baltimore. Maryland 21230

w Canaca: Jist. by Evelution Technology, Toronto

CIRCLE NO. 37 ON READER SERVICE CARD
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SPEAKING MY PIECE

by William Livingstone

Gordon Sell, Tec/miml Edz'torf

HE hundredth anniversary

of the automobile is being

celebrated this year, and it’s

a bit surprising to be re-
minded that the car is younger than
the phonograph. We celebrated the
centennial of recorded sound way
back in 1977! Since car stereo turns
only sixty this year, it’s a little more
surprising to realize that forty years
passed before somebody combined
audio and the automobile.

Often regarded as a stepchild of
home hi-fi, car stereo is catching up.
“Technological advances such as
the Compact Disc, digital tuners,
and now fiber optics have appeared
in car products almost as soon as in
home audio equipment,” says
STEREO REVIEW Technical Editor
Gordon Sell.

“The problem is not with the
technology,” he says, “but with the
installation. Significant research on
automobile acoustics has been done
by ADS, Alpine, Bose, Ford/JBL,
and several others, but only a mod-
est number of the thousands of car
stereo dealers know how to install a
system in a car so that it will sound
right.” For Gordon’s advice on buy-
ing and installing sound equipment
in your car, see his article on page
68 of this issue.

Sell’s interest in electronics and
cars goes back to his youth. Born in

England, he grew up in the United
States, where in his middle teens he
became an avid reader of Car and
Driver and Road & Track. After a
couple of years as a physics major at
Lynchburg College in Virginia, he
went into the army in 1968 for a
three-year hitch as an avionics tech-
nician.

While he was in the army, his
interest in electronics focused on hi-
fi. “I served in West Germany and
Vietnam,” Gordon says, “and my
memories of army life include a lot
of behind-the-lines action. For in-
stance, there was a big battle in the
barracks over the merits of Teac
and Akai open-reel tape decks.”

For more than a year after he got
out of the army he worked as an
electronics technician operating and
maintaining portable radio naviga-
tion stations in oil-exploration proj-
ects in Egypt, Spain, Morocco, and
the Canadian Arctic. When he went
back to college, he enrolled at New
York University, where he earned a
B.A. in journalism. After holding
various editorial positions on Yacht
Racing, Elementary Electronics,
and Hi-Fi/Stereo Buyers’ Guide, he
joined STEREO REVIEW as Associate
Technical Editor in 1981 and was
promoted to his present position
in 1983.

He has been active in all our car-
stereo coverage since he joined the
staff. “I’m especially interested in
it,” he says, “‘because of the ongoing
evolution of my own never-com-
pleted car system.” But in one way
or another Gordon is involved in all
aspects of STEREO REVIEW’s cover-
age of audio and video products and
technology. Perhaps his most im-
portant contribution is choosing
products to be tested and acting as
liaison between manufacturers, the
magazine, and Hirsch-Houck Labs.
“I am proudest of my part in
designing testing procedures used in
our comparisons of speaker cables,
CD players, and hi-fi VCR’s. The
VCR tests revealed some surprises.
Home video has a way to go in
terms of sonic development to meet
audiophile standards.”

The ongoing evolution of audio
technology is what keeps Gordon
interested in it. Monitoring its pro-
gress is what keeps him making con-
tributions to STEREO REVIEW that
give him satisfaction. O

Stereo Review

WILLIAM LIVINGSTONE
Editor in Chief
LOUISE GOOCH BOUNDAS
Managing Editor
SUE LLEWELLYN
Art Director
MICHAEL SMOLEN
Senior Editor
GORDON SELL, WILLIAM BURTON
Technical Editors
CHRISTIE BARTER
Music Editor
DAVID STEIN
Assistant Managing Editor
MARGARET BRUEN
Assistant Art Director
BARBARA AIKEN, ROCCO MATTERA
SAM BENNETT, WENDY SCHAUB
RICHARD KRUEGER
Editorial Assistants
HENRY PLEASANTS
London Editor
Contributing Editors
ROBERT ACKART Louis MEREDITH
CHRIS ALBERTSON ALANNA NasH
RICHARD FREED MARK PEEL
PHYL GARLAND LINCOLN PERRY
CHRIS GREENLEAF PETER REILLY
DavID HALL CHARLES RODRIGUES
JULIAN D. HIRSCH ERIC SALZMAN
RALPH HODGES STEVE SIMELS

LARRY KLFIN CRAIG STARK
STODDARD LINCOLN JOEL VANCE

ROMAN BEYER
Vice President and Publisher

Advertising Director: Winston A. Johnson
(212) 719-6039

National Manager: Richard {! Halpern
(212) 719-603

Eastern Manager: Charles L. P. Watson
(212) 719-6038

Account Manager: Mary Anne Holley
(2l2§ 719-6008

Classified Advertising: (212) 503-5999

Midwestern Managers: Arnold S. Hoffman
Dirk Barenbrugge
(312) 679-1100

Western Director: William J. Curtis
Regional Manager: Charles D. Bieber
(818) 784-0700

Tokyo Office, Iwai Trading Co., Lid.

603 Ginza Sky Heights Buhding, 18-13,
Ginza 7-Chome, Chuo-Ku, Tokyo, {a an 104
Account Manager: J. S. Yagi, (03) 4%-3908

EDITORIAL CONTRIBUTIONS must be accompa-
nied by return postage and will be handled with reason-
able care, but the publisher assumes no responsibility
for return or safety of art, photos, or manuscripts.

Member Audit Bureau of Circulations

AL

STEREO REVIEW IS PUBLISHED BY

CBS MAGAZINES, A DIVISION OF CBS INC.

President: Peter G. Diamandis

Vice President, Editorial Director: Carey Winfrey

Senior Vice President, Publishing: Robert F. Spiflane

Senior Vice President, Circulation: Rabert Alexander

Senior Vice President, Operations & Administration:
Rabert |. Granata

Vice President, Finance, Arthur Sukel; Vice President,
Subscription Circulation, Bernard P. Lacy; Vice Presi-
dent, Manufacturing & Distribution, Murray M. Rom-
er; President, CBS E{agazine Marketing, Carl Kopf

1o

° e
'
.

i

8 STFREO REVIEW MAY 1986




COMPUTERS HAVE
TAKEN SOMETHING

FROM

61

Computers have allowed EPI
engineers to evaluate new aspects of
speaker performance and push
noise/distortion to an all-time low.
The new computer-tested EPI Time/
Energy Series speakers separate the
instruments so you can hear the parts
as well as the sum.
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Their sound is crystal clear, uncolored
and more natural than ever.

COMPUTERS DISCOVER THE
MISSING LINK. Using computers,
EPI engineers
discovered that
conventional
speakers don't
reproduce short
signals cleanly.
Since this
type of signalis particularly relevant
to the ear’s ability to recognize sound
it was a profound discovery.

ANEW SOURCE OF DISTORTION.
When conventional high quality
speakers were tested with very short
signals the computer showed they

LI

YOUR MUSIC.

- gk i

THE NOISE.

continued to produce sound long after
the signal had ended. We call this
Time/Energy distorticn.

CLOSER THAN EVER TO PURE
SOUND. One discovery led ta another
and it didn’t stop until EFI engineers
had developed tweeter diaphragms
and woofer cones made of new mia-
terials formed into new shapes. EPI
engineers even developed a special
bonding process and special tools and
fixtures to laminate together the cone
layers with an ideal combination of
stiffness and damping. The resultis

CIRCLE NO. 12 ON READER SERVICE CARD

drivers that stop producing sound
almost immediately after the signal
from the amplifier ends. The benefits
are distortion-free sound from solo
instruments, and superb detail anda
sense of separation from groups of
mnstruments.

The EFI Time/
Energy Series
represents
the most

&

dramatic improvement in the funda-
mental fidelity of our speakers in the
entire history of EP1. Now we know
what computers are good for.

—l TN

TIME/ENERGY SERIES

Epicure Products, Inc.,Newburyport, MA 01950

(800) 225-7932 In MA (800) 892-0565
A Penril Company
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Top Tape Decks

I read with interest Craig Stark’s
review of “Three Top Tape Decks” in
March, but I disagree with the point he
makes in the sentence, ‘“Among so-
called ‘purist’ audiophiles, it is axiomat-
ic that any audible difference carries
with it an infinite worth—a proposition
I find plain silly.”

What is silly about the quest for per-
fection? I feel that any audible improve-
ment does have worth, and the closer a
system nears perfection, the less finite
the worth becomes. Who are the
winners, the champions, the No. 1I's? It
is those who score the most points, have
the lowest quarter-mile time, have the
highest batting average. There is an infi-
aite difference between a perfect <10, a
winner, and second best. The winners
go down in history. The second-place
finishers just go down.

BoB BOOKMAN
Eagan, MN

Blank Tapes

I enjoyed the “Blank Tape Buying
Guide” in March very much. It certain-

ly ended some confusion for me. 1 was
very surprised, however, to note the
omission of the tapes that nearly every
cassette-deck manufacturer has featured
in publicity photos for the last four
years—the Teac CRC series cassettes in
the “mini-open-reel” packages.
ROBERT C. Rassa
Granada Hills, CA

The information in our buying guides
comes from the manufacturers, and in
this case Teac failed to supply any cur-
rent data on its blank tapes.

Car Stereo

STEREO REVIEW does an excellent job
of keeping enthusiasts abreast of the
latest in car audio products, but you fail
to acknowledge or demonstrate the im-
portance of system engineering in op-
timizing their performance. Those of us
who consider car audio as important as
home audio (a growing cult, 1 might
add) take great pride in building sys-
tems with good frequency response, ex-
cellent imaging, and superior sound
quality while maintaining the integrity
of the automobile’s interior.

Give us a break. Recognize car audio
as more than a stepchild of the audio
industry. I’'m sure readers would appre-
clate some how-to’s and tips on im-
proving the sound and appearance of
their car stereo systems. I have heard
and built systems whose sound would
make the most critical esoteric audio-
phile smile.

HowaRrD C. ZIMMERMAN, JR.
Lake Charles, LA

1 just wanted to thank you for your
years of publication, but I wish you
would have more on car stereo equip-
ment, the way you did in the May 1984
issue.

WILL CANNON
Fresno, CA

See pages 58, 64, and 68 in this issue.

Retail Professionals

Thank you for publicly revealing the
existence of professional audio sales-
men in “Speaking My Piece” (March).
As an enthusiastic member of the
home-entertainment industry, 1 have
thoroughly enjoyed sharing my knowl-

THE 2000 CAR STEREO

(THAT JUST MIGHT FITIN YOUR CAR)
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More than 48 million units. ..over 34 years experience
designed into every state-of-the-art Fujitsu Ten car audio.
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Write: Fujitsu Ten, 19281 Pacific Gateway Drive, Torrance, California 90502.




Were

not playing
video games.

If your video viewing goes beyond
games and cartoons, you should know that
Yamaha has entered the field. With equip-
ment that, like our legendary audio com-
ponents, is anything but entry level.

The YM-950 25" monitor/receiver fea-
tures built-in MTS (Multichannel TV
Sound) and SAP (Separate Audio Program)
circuitry, plus full stereo capability and
134 channels of cable input.

Its 100° black cross-matrix picture tube
and advanced design comb filter give you
a sharp, high contrast, high resolution

picture.
The six-head YV-1000 VHS Hi-Fi video
deck is the first of the new generation of -
VHS machines. With its advanced HQ cir- YAMAHA nonmon recever vm-sso

cuitry, it provides 20% greater picture def-
inition over previous VHS decks. Along
with improved brightness and color signal,
and reduced video noise. Even in the ex-
tended play mode.

And because the circuitry is VHS Hi-Fj,
the same high tracking speed that’s used
to record the video is used to record the
audio. So the YV-1000 has a frequency re-
sponse from 20Hz to 20kHz, dynamic
range of 80dB, channel separation of 60dB
and virtually unmeasurable wow and flut-
ter. For hi-fi sound that's measurably better
than any you've heard.

Connected to a pair of rear speakers,
the 30-watt-per-channel SR-30 Surround
Sound amplifier brings full movie theater
sound into your home.

And the R-9 receiver with remote con-
trol and 125 watts per channel* gives you
the power and connections to integrate
your video components with your audio
system.

Of course, you can use Yamaha video
equipment to play games. We just wanted
you to know that we weren’t.

YARAHA rariasl soune -F BTEREC VIGEE CASBSTTE RECORDER YW-1000

YAMAHA narunac soumD srecec mecenen m-o

*125 watts RMS per channel, both channels driven into 8 ohms, from
20 to 20,000 Hz, at no more than 0.015% Total Harmonic Distortion

Yamaha Electronics Corporation, USA, P.O. Box 6660, e R R e O G SN, SR =)
Buena Park, CA 90622

© YAMAHA
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ETTERS

h

edge and experiences with those who

have less time to follow all the latest

improvements in home audio and vid-
eo components.

JOHN GANNON

Dearborn, MI

Terk Antenna

Julian Hirsch did not do justice to the
Terk FM 8403 antenna in his March
test report. I live fifty miles from New
York City, and the signal paths of that
city’s stations are interrupted by a
mountain. The Terk is the only indoor
antenna that gives me a clean, strong
signal.

ROBERT RAHTZ
Garrison, NY

Classical Reviews

After reading January’s “Letters” |
began to think I was missing out on
something. Well, I was right. For the
first time in three years of subscribing to
STEREO REVIEW I read the music sec-
tions. [ found that there is more to the
magazine than test reports and notes on
new products. Your reviews of new

releases are indeed informative and in-
teresting. You have helped to educate
me, to some degree, in an area | have
long appreciated but knew nothing
about, classical music. I plan in the
future to read all your reviews, not only
those on equipment. Thanks for a/l the
good reviews.
LAWRENCE R. CHRISMAN
Mercogliano, Italy

Standard of Measurement

I have been a STEREO REVIEW reader
since early in 1985, when the dreaded
(and expensive) audiophilia bug bit me.
Since then the regular doses of your
news, views, and reviews have been ea-
gerly awaited (A-weighted?) by me. In
all the equipment reviews that have
passed through your pages, however,
there has never once, to my knowledge,
been a detailed explanation of the one
piece of testing equipment that is ap-
plied in every instance.

I refer, of course, to that shiny little
object in the photographs leading off
each report, the one with the numerical-
ly marked extension. Questions about
its dynamic range, signal-to-noise ratio,

wow and rumble figures, and even
whether it is available in black contin-
ually fill my head. Don’t you think it is
time for Julian Hirsch to give us an in-
depth explanation of what is apparently
an indispensable piece of test equip-
ment?
JACK CLARK
Attadale, Western Australia

The tape measure shown in our test-
report photos is placed there by the pho-
tographer to give a rough idea of the size
of the unit being tested. Mr. Hirsch never
touches it. The editors (and readers) who
have protested that it is insufficiently
precise have failed to provide an accept-
able substitute to suggest scale. The tape
measure in current use has been doc-
tored by Art Direcior Sue Llewellyn, who
would prefer one with a more high-tech
look. Any suggestions?

Price Change

There has been a change in the sug-
gested retail price of the Yamaha K-
1020 cassette deck featured in March’s
“Three Top Tape Decks.” The new
price is $629.

Discwashergets the grubbies out of your g

The Discwasher®
D4+™ Record Care
System features a unique
fluid and special direc-
tional micro-fiber pad to
clean your records safely
and effectively. It picks
up the grubbies without
leaving behind any

Hi-Technology.
Cleaning Flud
CAUTIR
T 0F ACACH 0F CHRLSTER
Net Contems 1.28 8. ox. (3007 mi}

© 1986 Discwasher
A Division of International Jensen Inc.

residue.

For your stylus,
Discwasher® SC-2™

Stylus Care System
loosens and wipes away
all damaging con-
taminants. Gently and
thoroughly.

Discwasher is the
technological leader in
keeping your records
and equipment in top
condition. Discwasher,
4309 Transworld Road,
Schiller Park, IL 60176.

Find out what we can do for your tape,
compact disc and video equipment, too!

disc washer® rx good, clean fun.
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Imagine the
concert continuing
in your car with
the ultimate

high fidelity
music system.

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

Ford and JBL have taken this music
lover’s dream and tumed it into a
reality. They have combined their
efforts and resources to develop a
remarkable high fidelity audio

system now available to you in the
Lincoln Town Car.

JBL, the recognized leader in
professional loudspeaker design, has
been delivering breathtaking sound
in concert halls, theaters and movie
houses for over forty years. In fact,
today, over 70% of the world’s top
recording studios use JBL
loudspeakers.

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




new Ford JBL Audio System.

audio development and test facilities

in the world.
Together, Ford and JBL have

provided an outstanding high fidelity

audio system for Lincoln Town Car

featuring;

® 12 speakers strategically located
throughout the car that have been
adjusted and equalized to the
surrounding acoustics,

® 140 watts of total system power
that has been designed with
extremely low distortion for
comfortable listening even at high
volume for long periods of time.

® Advanced audio features including
full electronic tuning, Automatic
Music Search, Dolby® B, Auto-
matic Tape Equalization and a
low frequency control computer
for continuous loudness
compensation and reduced

Allin all, an amazing audio system
But it’s still almost impossible to
imagine how good it really sounds
until you hear it for yourself at your
Lincoln-Mercury dealer.

*Dolby is a registered trademark of Dolby Labcrataries
Licensing Corporation

JBL loudspeakers are featured in
world renowned sound systems
everywhere, including Tokyo’s
NHK Hall, Los Angeles Music
Center, Tanglewood Music Shed,
Frankfurt Opera House, the 1986
Lincoln Continental and now the
1986 Lincoln Town Car.

<> [

AUDIO SYSTEMS
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EW PRODUCTS

Audw Control

Audio Control’s Richter Scale III
bass-equalizer/analyzer/crossover has
six half-octave bands in the bass range
with +12-dB adjustments. The spec-
trum analyzer generates warble tones at
the center frequencies (22.5, 31.5, 45,
63, 90, and 125 Hz), and the reproduced
tones are picked up by a calibrated
microphone and shown on a pointer
display. Crossover frequency is adjusta-
ble with plug-in modules, and the slope
is 24 dB per octave. An infrasonic filter
cuts signais below 18 Hz at 18 dB per
octave. There is a mono bass output

TS e e ooy

SICECTITE o
oy
oL

W VDL /L ioca AL |
17
[T

™ICH

TIME /PREC

OIGIT71I.

Technics

The Technics CQ-DPS is a DIN-sized
car sterco Compact Disc player, pream-
plifier, and AM/FM tuner. The tuner

Teac

Teac’s remote-controlled ZD-5000
Compact Disc player can reach any one
of up to ninety-nine tracks on a CD in
less than 2 seconds. Up to twenty tracks
can be programmed for playback in any
order, and the player can be repro-
grammed while it is playing. Low-level
distortion is said to be eliminated by
maintaining absolute linearity at all
input levels during digital-to-analog
(D/A) conversion. The digital output
filter uses double (88.2-kHz) oversam-
pling and dual D/A converters. The
three-beam laser pickup is mounted in a
floating suspension for improved isola-
tion. The ZD-5000 features index
search and INTRO CHECK, which permits
sampling the first part of each track on a
disc. A subcode output port is included
for future applications. Rated frequency
response is 5 to 20,000 Hz +0.3 dB, and

{

and an amplifier bridging adaptor. The
connectors are gold plated. Price: $349.
Audio Control, Dept. SR, 6520 212th

circuitry is housed separately from the
in-dash player/control unit. When a CD
is playing, the function controls are
used for track skip, track search, pause,
repcat, and other access functions; in

channel separation is said to be better
than 95 dB over the full range. Price:
$1,100. Teac Corporation of America,
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St. SW, P.O. Box 3199, Lynnwood, WA
98036.
Circle 120 on reader service card

the tuner mode, the same buttons are
used for up/down, scan, and seek tun-
ing. The liquid-crystal display shows
which track is playing and its elapsed
time or which station preset has been
selected and the tuned frequency. Up to
fifteen CD tracks can be programmed
for playback in any order, with a display
of the stored program. The frequencies
of twelve FM and six AM stations can
be memorized for instant access.

The preamplifier controls adjust bass,
treble, front/rear and left/right balance,
and volume. The frequency response of
the CD player is given as 5 to 20,000 Hz
+0.5 1 dB, with a signal-to-noise
ratio greater than 90 dB. The FM tuner
section’s frequency response is said to
be 20 to 15,000 Hz +3 dB, its signal-
to-noise ratio 70 dB. Price: $700. Tech-
nics, Dept. SR, One Panasonic Way,
Secaucus, NJ 07094.

Circle 121 on reader service card

Dept. SR, 7733 Telegraph Rd., Monte-
bello, CA 90640.
Circle 122 on reader service card
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NEW PRODUCTS

Harman Kardon

Harman Kardon’s new top-of-the-
line receiver is the hk795i, rated for 70
watts per channel into 8 ohms from 20
to 20,000 Hz with no more than 0.008

percent total harmonic distortion. The
amplifier section is said to have an
instantaneous current capability of 50
amperes, making it suitable for use with
low-impedance speakers. The design
uses low levels of negative feedback (15

dB) to improve the dynamic perform-
ance, a wide bandwidth (0.2 to 150,000
Hz) to reduce phase shift, and discrete
components in the audio stages to im-
prove sound quality further.

There are inputs for a CD player, a
turntable, two audio tape decks (with
facilities for dubbing in either direc-
tion), and a video or auxiliary source.
The bass and treble tone controls have
selectable turnover frequencies of 400
or 200 Hz for the bass and 2,000 or
6,000 Hz for the treble. Other features
include tone-control defeat, loudness
compensation, eight AM and eight FM
presets, an infrasonic filter, FM muting,
and an LED signal-strength meter.
Price: $645. Harman Kardon, Dept. SR,
240 Crossways Park W., Woodbury,
NY 11797.

Circle 123 on reader service card

Infimaty Systems

The car speakers in Infinity Systems’
Reference Standard Series Il have poly-
propylene woofers for reduced distor-
tion and increased reliability and ““Dual
Drive” polycell midrange/tweeters for
improved midrange and high-frequency
reproduction. All the dual-cone models
have polycell whizzers. The Model CS-1
($325) is a 6 x 9-inch component system
with a separate clip-on Emit tweeter.
Three-way RS systems with Emit tweet-
ers include the 6 x 9-inch A693 (shown,
$215 per pair) and the 6%-inch A63
($165 per pair). Two-way speakers in-
clude the 6 x 9-inch A692 ($155 per

pair), the 6%2-inch A62 ($120), and the
5'%-inch thin-mount A52 ($115). The
Series Il has three dual-cone replace-
ment speakers: the 4-inch A42, with a
snap-on grille ($85 per pair); the 4 x 6-

0080 Q

inch A462 ($50); and the 3%-inch A32
($40). Infinity Systems, Dept. SR, 9409
Owensmouth Ave., Chatsworth, CA
91311.

Circle 124 on reader service card

Audio Research

The Audio Research SP-11 hybrid
preamplifier uses both FET’s (field-
effect transistors) and vacuum tubes in
signal circuits and solid-state circuitry
in the separate power supply (lower unit
in photo). Volume is regulated by lev-
el and gain controls. Other knobs con-
trol balance, output mode (mono, re-
verse, stereo, left, right), input (phono,
tuner, CD, video, spare), and imped-
ance of the phono input (47,000, 100,
30, 10, or 3 ohms). Switches select
source or monitor, copy or normal
mode, tape | or 2, dubbing direction,
muting, and inverted or normal phase.
The preamplifier mutes automatically
while powering up or down and during
any power-line interruption. Price:
$4.900 in silver finish, $5,100 in black.
Audio Research, Dept. SR, 6801 Shin-
gle Creek Parkway, Minneapolis, MN
55430.

Circle 125 on reader service card
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Deciding on a new car?

“If your car is this
well equipped, you won’t
want to go home again.”

Chicago Magazine

“...their extraordinary
Delco-GM/Bose
Music System...”

Stereo Review

“...the performance

...was astounding.’
High Fidelity

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

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

Delco Elw=rrr=s

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

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



“CARVER CD PLAYER:
SUPERB SOUND

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

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

LOGICAL

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

There are dozens of models of compact
discplayers now available, many ofthemdemon-
strating little regard for the finer points of dig-
ital playback technology. Bob Carver was in no
hurry. He wanted to do digital right. And he did.

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

PLUS THE
DIGITAL TIME LENS”

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

Except for features like display and pro-
gramming, the real determining factor in CD
player quality is its ability to reconstruct music
from digital information bits. And that is not an
easy job norone that can be effectively achieved
while skimping on circuitry.

IMPROVED TRACKING

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

The Digital Time Lens circuity restores
the octave-to-octave balance originally

intended by the musician and record-
ing engineer.

DIGITAL FILTERING

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

AUDIO MAGAZINE

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

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

ABSENCE OF PHASE ERROR

One of theimportant tests applied to deter-
mine the effectiveness of digital-to-analog
translation circuitry is the reproduction of a
square wave.

POWERFUL

Corporation, PO Box 1237, Lynnwood, WA 98046




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

sence of phase error” l

AUDIO MAGAZINE

A. Square-wave reproduction, 1kH:z.

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

PLUS THE DIGITAL TIME LENS

On fop of this unerring ability to produce
natural, real-sounding music from the CD's |
digital bits, the Carver Compact Disc Playerhas |
the remarkable Digital Time Lens circuit to in-
sure your listening enjoyment.

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

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

b -

g

- when compared with the amount of L-R signal
found on the corresponding analog disc.

il AT

~ MUSICAL

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

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

Carver's circuitry corrects the ratio of L-R
fo L+R by performing one extra, butimpor-
tant mathematical operation on the signal
stream that all other CD players fail to perform.

| This final operation makes all the difference.

The result is a natural sound with more of |
the three-dimensional information that places
usin the same space with performers. You won't

| need the Digital Time Lens on all CDs. But it is

there when you need it.

In the beginning, Carver hoped, indeed he
expected, that once recording arfists and engi- |
neers became more experienced with CD tech-
nology fewer and fewer CDs would require the
Digital Time Lens. But both laboratory and lis-

i tening fests reveal that the great majority of

even the most recently released CDs benefits
significantty from the Digital Time Lens.

EASY TO USE

Ease of operation is a hallmark of Carver
components and the Carver Compact Disc
Plaverisnoexception. Asubtie but easy-to-read
LCD display not only shows selection number,
elapsed time and total time of the CD, but also
“talks” to the user. Tum on the Carver Compact
Disc Player and the display asks foradisc. When
the disc tray is open, the display reminds you
with an OPEN readout. When a CD has ¢om-
pleted playing, the multi-function disploy
reads END.

"_Ih =

With the Carver Compact Disc Player's
Programmable Random Access Playback Sys-
tem, fracx search and programming of differ-
ent selections is a snap, as is automatic repeat
of a previous selection or an entire CD. For clas-
sical music lovers, the Carver Compact Disc
PloYer hcs complete indexing capabilities as
well.

The large, easy-to-use feather-touch con-
trcls include pause, fast forward and reverse.
You can gven monitor music at high speed to
find a certain portion of a selection.

We know you really enjoy music so, you
owe it toyourself to begin your digital expen-
ance with the only full feature CD player that
has the Carver touch. The only CD player that
canactuallyimprove onwhat isalready the best
playback medium ever offered.

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

v
Y

A. Ura-lowrlevel (4 significant bits) 1kHz
signal, as reproduced by conventional
CB players.

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

IF YOU ALREADY HAVE A CD PLAYER

By buying a CD Player you made a
commitment to vastly improve your sound
source, now you can go the short extra step
that lets digital realize its true potential.

That step is the CARVER Digital Time

‘ Lens. Simply connect it between your CD

player and your preamplifier or receiver.

ACCURATE

IMSTRIBUTED IN CANADA BY EVOLUTION TECHNOLOGY
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FM/CD Dubbing
My favorite FM station uses Com-
pact Discs for almost all its pro-
gramming. I'm curious about how much
of the CD quality is lost by the broadcast
process. Also, I record all of my music off
the air using an excellent cassette deck. I
am considering buying a hi-fi VCR; will
it produce better-sounding dubs than my
cassette deck?
WILLIAM WHITON
Westport, IN *

A few years ago I was asked tobe a

guest commentator by the New
York classical-music FM  station
WNCN for its first broadcasts of Com-
pact Discs. 1 knew that both the dy-
namic range and the frequency range of
CD’s exceeded the capabilities of the
current FM format, and I was curious as
to how well they would come across
over the air. During those first experi-
mental broadcasts the strong high-fre-
quency material on the discs tended to
overmodulate the transmitter, but the
station’s engineers solved the problem
with some very judicious high-frequen-
cy compression.

During the broadcasts I was able to
switch back and forth between the
broadcast signal, as picked up by a
monitor tuner in the studio, and the
original signal sent out to the transmit-
ter. The monitor signal was very good,
but the original signal was still audibly
better. 1 suspect that the difference in
dubbing quality between your top-of-
the-line cassette deck and a hi-fi VCR
will be less audible than the differences
1 heard between the original and the
received FM signal. But the VCR does
have the advantage of being able to
record six hours of material.

CD Error Correction

Since most recent CD players
3¢ tested by Hirsch-Houck Labs track
the Philips TS4A test disc without prob-
lems, shouldn’t a more demanding test
be used? I ask because I own a player
that tracked that test disc perfectly in
STEREO REVIEW's tests, but I have en-
countered a number of CD’s with audi-
ble defects. Wouldn't it be better to use
real defective CD’s for such tests, just as
Julian Hirsch uses actual warped rec-
ords to test a turntable’s warp-tracking
ability?
MITCHELL WEITZ
New York, NY

Unlike a record warp, a digital
defect is difficult to see and quanti-
fy with the naked eye. Although the
Philips TS4A test disc does not show
any differences in error-correcting abili-
ty among the latest CD players, it does
have the advantage of being calibrated
and thereby establishing minimum ac-
ceptable standards for error correction.

In general, I would consider a Com-
pact Disc itself to be defective if it has
audible problems or is physically un-
playable on a machine that is able to
track the Philips test disc. It also occurs
to me, however, that the error-cor-
rection circuitry of your particular sam-
ple of the model that H-H Labs tested
might not be doing its job. I suggest you
check with the manufacturer, and offer
to send in the problematic CD’s for
checking.

FM Microvolts/dBf

Could you provide information to

help me convert FM tuner micro-

volt sensitivity specifications to dBf fig-

ures (and vice versa)? Also, why are there

two different rating methods, and what
does the “f" in dBf stand for?

J. GARY SPARKS

Indianapolis, IN

The accompanying conversion

chart includes the most commonly
encountered figures. Note that the con-
version is valid only for 300-ohm in-
puts; for 75-ohm inputs the microvolt
values should be halved.

The reason for the switchover from
microvolts (uV) to dBf was to help end
confusion and eliminate some hanky-
panky around tuner sensitivity ratings.
The problem with microvolt sensitivity
ratings is that valid comparisons can be
made only when the load into which the
test generator is operating is specified.
For example, measuring into a 75-ohm
input rather than a 300-ohm input pro-
vides a specification in microvolts that
looks much better, but there’s no real
increase in sensitivity. Since car stereo
FM tuners, as well as tuners manufac-

tured in Europe, are usually specified
with 75-ohm inputs, be aware that their
microvolt ratings cannot be compared
to those of units that have been meas-
ured through 300-ohm inputs.

The dBf unit ends the 75/300-ohm
confusion by referring all signal-input
levels to a 0-dB reference of 1015 watts,
or 1 femtowatt. (When 1 first encoun-
tered the term “‘femtowatt,” I thought it
might be derived from femlin, the
female gremlin. Femto just means fif-
teen, however, though it is a Scandinav-
ian root rather than the more usual
Greek and Latin, which gave us micro,
nano, mega, pico, etc.) Because most
manufacturers’ literature still uses mi-
crovolt specifications, test results in
STEREO REVIEW are given in both mi-
crovolts and dBf.

SENSITIVITY RATING EQUIVALENTS
(300-OHM INPUT)
dBf microvolts | microvolts dBf
0 0.55 1 5.2
5 0.97 2 11.2
10 1.7 3 14.7
15 3.1 4 17.2
20 55 5 19.2
25 9.7 10 25.2
30 17 20 31.2
35 31 30 34.7
40 55 100 45.2
45 97 300 54.7
50 170 1,000 65.2
55 310 3,000 74.7
60 550 10,000 85.2
65 970 30,000 94.7
70 1,700
75 3,100
80 5,500
85 9,700
90 17,000
95 31,000
100 55,000

Spike Power
v I understand that there are large
' signal spikes in music and that
CD'’s are able to record them. Do these
spikes get through the amplifier and
move the speaker cones to create spike
sound pressure?

0. O. CaLLAWAY
Carlsbad, CA

A What you refer to as ‘‘signal
\ spikes” are usually called peaks,
although I must admit ‘“spikes” not
only conveys a more vivid picture but
also avoids the confusion between the
mathematical peak value of a sine-wave
signal (1.4]1 times the rms voltage) and
the amplitude peaks in audio wave-
forms.

A power amplifer’s ability to deliver
momentary musical signal peaks (or
spikes) that exceed its FTC continuous-
power rating depends on two factors: (1)
the ability of its power supply to main-
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“Will Those Speakers Work With My

The introduction of the com-
pact disc player has created a lot of
confusion and false information.

At KLIPSCH;, we think you
deserve to know the truth: any good
loudspeaker or amplifier will work

with a CD

The virtues of a CD are
really quite simple. You get a more
durable “record,” so to speak. That
is, scratches become a thing of the
past. And you get tremendous in-
creases in dynamic range. Now what
does that mean?

Simply stated, the expanded
dynamic range of a CD allows you
to hear lifelike musical surges. Loud
portions of music are closer to the

loudness of the original performance;
quiet portions are more realistic too.
And you should know that dynamic
range provides the emotional qualities
of music. Which brings us to the
purpose of this message.

Since our first model in 1943,
KLIPSCH Loudspeakers have delivered
more dynamic range than any other
loudspeakers made. We had a love
for dynamic range before most com-
panies knew what it was.

You don’t have to have new
speakers with a CD. But to hear a
CD at its best, all the dynamic range
and emotional power, make sure you
listen to KLIPSCH. You'll hear a real

difference for your hard-earned doliars.

CD?”

You'll hear your money’s worth in

every part of

your system.
Judge |

for yourself.

To find '

your nearest

KLIPSCH

dealer, look

in the Yellow

Pages. Or

call toll free,

1-800-223-3527.

KLIPSCH HERESY |1* PICTURED ABQVE

¥klipsch

A LEGEND IN SOUND~

P.0. 30X 688 ® HOPE, ARKANSAS USA 71301
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ARE THESE THE WORLD’S
- BEST-SELLING HEADPHONES?

L
Over 5,000,000 music lovers worldwide have made our patented
Open-Aire® design a legend. Hear the reasons at your Sennheiser dealer.

© 1986 Sennheiser Electronic Corporation (NY

Sennheiser Electronic Corporation {N Y) 48 Wes! 38th Street New York. N Y 10018 - (212) 944-9440

Manufacturing Plant. D-3002 Wedemark, West Germany
CIRCLE NO. 54 ON READER SERVICE CARD

AUTO STEREO COMPONENTS, POWERED BY THE GODS:

We manufacture amplifiers, rated at
30 watts per channel to 275 watts per
channel. ZEUS being the most power-
ful auto amplifier available.

CALISTO, our full feature active
crossover, and GEMINI, a biamped, 200
watt 4 channel amplifier will accom-
modate multi channel systems.

CERES, the only true car parametric-
preamp and TRITON a 10 band equal-
izer preamp both feature auto selec-
tion of tape & CD input.

All electronics are hand assembled
in the USA and our amplifiers endure 8
hour burn-in to ensure utmost re-
liability.

Discover and experience the new
sound dimension of VISONIK ‘“on the
road” HiFi car speakers.

The very latest technology in
speaker design and performance to
ensure excellent tone quality.
MADE IN GERMANY. VISONIK DAVID

\4 VISONIK:

HiFonics Corporation: 845 Broad Ave., Ridgefield, N. J. 07657 (201) 945-888C
HiFonics West: 833, Cherry Lane, San Carlos, CA. 94070 (415) 595-0600

AUDIO Q. AND A.

tain—at least for the brief duration of
the peak—a voltage higher than that
needed for its continuous-power rating,
and (2) output transistors that can han-
dle the extra power demands.

The spikes found in music waveforms
are thought by some to be a significant
test of an amplifier’s (and a speaker’s)
“speed.” Measurements of live musical
instruments indicate, however, that the
most rapidly changing waveforms
(those produced by cymbals and trian-
gles) have a rise time on the order of 20
to 30 microseconds. (Rise time is de-
fined as the time required for the lead-
ing edge of a pulse to rise from 10 to 90
percent of its final value.) If an ampli-
fier has a flat response out to 20,000 Hz,
it can easily handle a music signal with
a rise time of 20 microseconds. And
since most amplifiers have at least dou-
ble that bandwidth when operating with
less than full power output, even the
fastest music waveforms are usually
easily accommodated.

As to whether the high-frequency
“spikes™ are converted into sound, that
depends on the quality of the tweeter in
use. Since most tweeters can’t deliver a
flat response out to 20,000 Hz, it is just
as well that losses at that frequency
aren’t audible to most listeners.

Decibel Wars

In shopping for new stereo equip-
ment, I am principally concerned
with lots of volume. When I complained
to the man in the next apartment about
how loud he was playing his music, he
replied that he was going to blast me out
of the building. I want to make sure that
I have enough sonic muscle to fight
back. Is 200 watts a channel enough?
ROYCE P. BOONE
New York, NY

It appears to me that you and your

neighbor intend to engage in a no-
win battle of sonic annihilation. For
those who want loudness for legitimate
reasons, however, here are some guide-
lines:

To achieve both fidelity and loudness,
you will need large, high-efficiency
speaker systems. Every 3-dB increase in
speaker efficiency reduces the power
demands on the amplifier by 50 per-
cent. Make sure that the impedance of
your chosen speakers doesn’t dip into a
region (2 ohms or so) where the driving
amplifier runs out of current, or else
make sure that the amplifier has suffi-
cient current capacity to handle any
impedance.

Personal experience has convinced
me that even a speaker with a high, 91-
dB sensitivity can use all the power it
can get when very high volume levels
are desired. I would suggest 200 watts
per channel as a minimum.

CIRCLE NO. 73 ON READER SERVICE CARD
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Find out in Stereo Review.

Subscribing to Stereo Review makes sense. Whether you're
shopping for your first stereo system, upgrading your
present one, looking for maintenance tips or trying to sort
through the hundreds of new recordings released every
month, Stereo Review has answers you can rely on.

Our world-famous Equipment Test Reports help you
select new audio equipment. Explanations of features,
laboratory test results and comments from our expert tech-
nicians make it easy for you to select components for a great
audio system.

If you already have a terrific sound system, Stereo
Review can help you care for it and upgrade it. With hints on
getting four-channel sound from your stereo discs. . .how to
care for your tape deck’s heads. . .how to handle records to
preserve them...and much more.

Stereo Review also helps you select the music to play
over your sound system. We cover every category of record-
ing on disc or tape, to help you steer away from uninspired
performances or mediocre recordings.

Stereo Review When you subscribe you'll join the
group of people who enjoy music on their own terms—and
truly know what to buy.

Use the coupon to subscribe
—and save 50%!

————— e — e — ===

Half Price
Subscription Certificate

® .
Stereo Review £2.52 20 a0 s0a2z
YES! piease enter my subscription to Stereo

Review at 50% off (based on the full one-year
subscription price of $9.93).

[J One year (12 issues) for $4.99
[ Two years for $9.98
[ Three years for $14.97

CHECK ONE: [0 Paymeni enclosed. (1 Bill me later.

Mr./Mrs./Ms. =
(piease print full name) 8H97
Address - __Apt.
City _ _ S
State - _ Zip —

Foreign postagez Add $1 a year for Canada. Add $5 a year (cash
payment in U.S. currency only) for other countries outside U.S. and
possessions. Please allow 30 to 60 days for delivery of first issue.

—— e ———————
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CAR STEREO, AUDIOMVIDEO, TELEPHONE CATALOG
Foll/Winter 1985

Lowest Prices Ever

R

You'll find the most helpful shopping informa-
tion in the Crutchfield catalog.

FREE
Stereo & Video
Catalog

Looking for honest answers to your car
and home stereo, telephone, and video
shopping questions? For 12 years,
millions of people have referred to the
unique Crutchtield catalog before making a
consumer electronics purchase. That's
because its in-depth articles, installation
charts, technical tlitps, detailed product
features and specifications are the most
helpful.

And save money too! Plus, the 108-page
Crutchfield catalog offers you hundreds of
quality, name-brand products at the lowest
discount prices from dozens of manufac-
turers like Sony, Pioneer, Jensen, Clarion,
A/R, Sherwooc?,, Infinity, EPI, Akai, Teac,
Advent, Concord, JVC and Canon.

-

Call or write now for your
FREE Catalog

Use the coupon below or call toll-free:

800-336-5566

In Virginia, call 800-552-3961

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

Be sure to mention Stereo Review when calling.

Rush me your FREE Catalog.

Name
Address o Apt. #
City } T State  Zip

CRUICHFIELD
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1 ! Crutchfield Park, Dept. SR, Charlottesville, VA 22906.
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' VIDEO BASICS

by Chris Albertson
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Videodisc Players

e . R S Y R

F you are thinking of adding a
videodisc player to your sys-
tem, you have in all probability
already installed a VCR, which
means that you have experienced
the agony of having to make the
right choice among more models
and makes than any single catalog
holds. Rest assured that selecting a
videodisc player is a much simpler

task, for there are only a handful to
choose from. The problem is more
likely to be finding a store that car-
ries them.

Never properly promoted, the
videodisc medium has yet to cap-
ture the imagination of Americans.
It is generally agreed that the enor-
mous growth of the videocassette
market owes much to the early
introduction of pornographic soft-
ware, but while cassette buyers
could take home such spicy items as
Debbie Does Dallas and Nuns in
Nirvana, early videodisc customers
reached the wall of propriety with
the purchase of R-rated Hollywood
movies. That situation has since
changed, but videodiscs also suf-
fered another handicap.

In the beginning, there were two
systems competing for the Ameri-
can videodisc market. One of these
was RCA’s CED (Capacitance Elec-
tronic Disc) system. The low prices
of CED players and discs lured
many people into a purchase they
would soon regret, and the highly
publicized demise of the CED sys-
tem fostered the common miscon-
ception that videodiscs in general
are a medium of the past.

Not so. In fact, the future looks
bright for the laser-read videodisc,
which was developed jointly by
MCA and Philips and promoted
most vigorously by Pioneer, whose
LaserDisc and LaserVision trade-
marks are often used generically.
The recent introduction of noise-

QO Can I record on videodiscs? No, it is
strictly a playback medium.

O Does my TV set have to have a spe-
cial video-input terminal? No, a
videodisc player is connected in the
same way as a VCR, but it’s easier
because you only have output, no
input,

O Does my TV need a stereo decoder?
No, videodisc players can be con-
nected directly to your stereo sys-
tem. In the absence of an audio sys-
tem, the disc’s soundtrack will be
heard through the television set’s
speaker(s).

O Are videodiscs expensive? They are
generally less expensive than the
videocassette versions, ranging in
price from $13 for an 8-inch music
single to $59 for a complete opera.
Movies on videodisc are usually
$25 to $35.

O How much software is available?
There are more than 3,000 laser-

SOME COMMONLY ASKED QUESTIONS

QO What is the difference between the

read videodisc titles at present,
with 30 to 40 new releases each
month. Then, too, there is a tre-
mendous number of Japanese im-
ports. Although there is not an
overabundance of outlets, video-
discs are also available for rental.

CLV and CAV formats? The CLV
(constant linear velocity) or ex-
tended-play format allows a play-
ing time of up to one hour per 12-
inch side (55 minutes for digital-
sound versions) with chapter
search. CAV (constant angular vel-
ocity) or standard-play discs let you
take advantage of all the special
effects—such as random frame
search, variable-speed slow mo-
tion, and on-screen lapsed-time or
frame numbering—but the playing
time is reduced to 30 minutes per
side (19 minutes for digital-sound
releases).




free digital sound and of dual player
units that can also play the increas-
ingly popular Compact Discs have
made the medium more attractive
to the consumer and sparked inter-
est in laser-videodisc players among
such established audio manufactur-
ers as Teac and Yamaha, who now
find it quite natural to introduce a
line of these machines. New sources
of software are also appearing, with
Thorn EMI/Home Box Office Vid-
eo the latest major company to
make its titles available in the La-
serDisc format.

Nevertheless, while interest in the
medium is growing among manu-
facturers and consumers, the prod-
ucts (both players and discs) contin-
ue to keep a surprisingly low profile
in the stores. The purchasing pro-
cess thus begins with a search. I sug-
gest you try the major audio/video
stores first, then perhaps the depart-
ment stores.

Players range in price from $299
for the Pioneer LD-660 to $1,100
and up for a model that also handles
Compact Discs. The LD-660 has
neither remote control nor random
frame and chapter search, and it will
not reproduce digital sound, but the
picture quality 1is superb, and,
thanks to the built-in CX noise-
reduction decoder, even the analog
sound can be impressive. There is,
however, a dramatic difference in
features and general design with the
next step up, and you might find it
well worth the $200 or so additional
expense. The higher-priced ma-
chines also boast an advanced,
more reliable laser-pickup system.
All laser-read videodisc players can
play both the 8- and 12-inch discs in
color and stereo, and all play both
the CLV and CAV formats (also
known as extended play and stan-
dard play—see box).

If all you want to do is watch
movies or music videos, the Pio-
neer LD-660 will do rather nicely,
but I can say from experience that
having the frills is a lot more fun.
For one thing, the more elaborate
players allow you to use a recently
issued encyclopedia on disc and to
enjoy such two-way interactive re-
leases as Murder, Anyone? and The
History DisQuiz with a special re-
mote control so that you can “talk
back” to the TV set. Try doing that
with a videocassette player. a

The Speakers That Are
Taking Europe By Storm Have
Just Landed In The U.S.

Magnasphere ™ loudspeakers are unlike any others in existence. Where
conventional speakers use cones or domes for midrange and tweeter
drivers, Magnaspheres usz revolutionary new ball-shaped, baffle-free
transducers that eminate uniform sound waves in all directions. They
radiate music ormnidirectionally.

Just like the sun radiates light

Just like a violin radiates music.

The sonic performance of Magnaspheres is so close to real, so uncannily
natural, they have already accomplished something no other product has
ever done-—they've won a record three “Decibel d’'honneurs; France’s
most prestigious audio award. And the Magnasphere’s unprecedented
aoility to exploit the capabilities of compact discs is already the talk of the
European audio community. Right now the Magnasphere
Delta, Gamma and Beta are available through a small,
carefully selected network of dealers in the United States.
Visit one soon and hear the new standard in loudspeaker
dispersion, imaging and
three-dimensionality.

The Magnasphere Series.
From Magnat.
Germany's number
one loudspeaker
manufacturer.

Machat "

Box 808
Marblehead, MA 01945
(617) 598-1202

The Magnasphere speakers have
won an unprecedented three
d JF

\ \Ma... sphere and Magnat are trademar Magnat Electronis GMBH & KG =
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Who buys Pyle Driver
Caly Sre‘:'ea 2

Cver two millicn car owners
have instalied the gra:
sound of Pyle Driver® speakers.

The Quality Continues!
Introducing Car Stereo
Powertful Enough to be Pyle.

New Pyle Driver® Pounders

Powerful new speaker systems for pickups, hatchbacks, sports cars,
vans and 4x4's. Pound fer pound, the most dynamic speaker systems
on or off the road.

New Pyle Digital Demand Amplifiers

Power packed and distortion free for pure explosive sound.

Pyle Digital Demand amplifiers, preamp/EQ and electronic
crossover are American made and fine tuned by 30 years experience.
Perfectly Pyle!

For the name of the Pyle dealer nearest you write:
Pyle Industries, Inc. « 501 Center St. - Huntington, IN 46750
CIRCLE NO. 35 ON READER SERVICE CARD




TECHN/CAL TALK

by Julian Hirsch

R

When Are Nonstandard
Measurements Justified?

N reviewing reader mail, I have
noticed several questions deal-
ing with legitimate aspects of
audio-equipment performance
that are rarely discussed in hi-fi
magazines because they call for
nonstandard specifications or meas-
urement techniques. | am a firm
believer in standardized test proce-
dures, which provide the only basis
for meaningful objective product
comparisons. Decades ago, when
there were no suitable hi-fi stand-
ards, I had to devise my own. In lat-
er years I served on several industry
standards committees, and after
suitable standards were promul-
gated I used them to the greatest
extent possible. But there are still
some aspects of equipment per-
formance that are not dealt with by
current standards, so it is occasion-
ally necessary to resort to nonstand-
ard procedures—or simply to omit
making a measurement that might
be misleading because no satisfacto-
ry technique is available.
One example is the mechanical
noise emitted by some products.

Such noise can arise from humming
or buzzing power-transformer lami-
nations in amplifiers or receivers
(often aggravated by vibration of
their metal cabinets), the whir of
cooling fans in some high-power
amplifiers, *“clunks” from solenoid
operation in some tape decks and
VCR’s, and occasionally the grind-
ing or rubbing together of some por-
tions of component mechanisms.
Most of these effects are present to
some degree in any mechanical sys-
tem; the question is whether they
are audibly intrusive on your listen-
ing experience.

Afiler you carefully select system
components for (among other
things) their very low electrical
noise outputs, it is possible to find
that their acoustic noise is plainly
audible in the absence of a program
or when you listen at low levels.
Sometimes the noise is only mo-
mentarily disturbing (the sounds of
tape-recorder switching solenoids
and of the tape-loading mechanisms
in most VCR’s are typical exam-
ples), but an audible steady sound
from a tape deck or fan motor is
something that I, at least, find intol-
erable. I do not intend te discuss the
treatment for this malady—some-
times there is none short of replac-
ing the offending component—but
readers with the same feelings have
asked why we do not measure and
report on the acoustic noise output
of the products we test.

There are several reasons why we
do not. Although there are stand-
ards for measuring ambient noise,
they usually reflect health and safety
considerations in business and in-
dustry. I do not know whether there

Tested This Month

Yamaha CD-2000
Compact Disc Player

Onkyo TX-RV47
Audio/Video Recewer

Signet MK440ml
Phono Cartridge

_John Bowers Actrve 1
Speaker System

Fried Triplet Speaker

System

are any standards dealing with an-
noyance factors. I do know, from
personal experience, that health and
safety noise standards can be totally
inadequate for that application. For
example, the noise output of power
lawn mowers, chain saws, and simi-
lar equipment is regulated in my
local community. The law allows
something like a 55-dB sound-pres-
sure level (SPL) at a distance of 100
feet from the noise source. On sum-
mer days the din from these ma-
chines can be (subjectively) deafen-
ing, yet my own measurements with
a sound-level meter have shown
that it is well within the legal limits.
Similarly, while there are probably
standards for measuring the noise
output of typewriters and other of-
fice machinery, I am sure they are
equally valueless for application to
a hi-fi listening room.

One key reason for this is that the
annoyance factor depends on both
the time and frequency characteris-
tics of the noise (in other words, its
waveform) in addition to its level.
During music listening, a steady,
moderate-level hum or noise is less
bothersome than irregular or peri-
odic impact sounds or other sudden
changes in level. How can we meas-
ure such effects in any subjectively
meaningful way? The best I can do
1s to comment on the subjective
mechanical (acoustic) noise output
of a product f’it is audible or obtru-
sive. Bear in mind, however, that
such effects are often found with
some individual samples of a prod-
uct but not all or even most others.
QOurs might be quiet while yours will
hum—or vice versa!

A very different question con-
cerning nonstandard measurements
was raised by another reader. He
abserved that some manufacturers
advertise the current-output ratings
of their amplifiers (sometimes as
high as 40 to 60 amperes) and won-
ders how this specification relates to
voltage or power-output ratings.

Conventional test standards call
for terminating an amplifier in a
resistive load (typically 2, 4, or 8
ohms), and the power output is cal-
culated by measuring the voltage
across that resistance. The power (in
waltts) is the square of the voltage
divided by the resistance. Some
people are fond of pointing out that
no speaker presents a resistive load
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to an amplifier, except at a few dis-
crete frequencies, and that this fact
invalidates conventional power
measurements. As is often the case,
this is a half-truth. The premise is
correct, but the conclusion does not
follow.

By using a resistive load it is at
least possible for different testers to
obtain repeatable and consistent
measurements on amplifiers. Since
no two speakers are alike, such
results would be impossible if actual
speaker loads were used for ampli-
fier testing. And the prospect of
working in such a high-sound-level
environment would be enough to
discourage most amplifier testers—
it certainly would dampen my en-
thusiasm for the work! Further-
more, no speaker could withstand a
continuous application of the out-
put of typical hi-fi amplifiers, espe-
cially at high frequencies.

Even if no simple, universal load
could replace a resistor for amplifier

testing and yield more meaningful
results, it is possible to infer some-
thing of the limitations of an ampli-
fier with speaker loads from another
measurement. An actual speaker
load does not look to the amplifier
output like a purely passive combi-
nation of resistance, capacitance,
and inductance. As the voice coil
moves under the application of a
drive signal, a voltage is induced in
the coil by virtue of its motion in
the speaker’s fixed magnetic field.
The mechanical inertia of the voice
coil and cone introduces phase
shifts at certain frequencies, causing
the test signal and the speaker’s
internally generated voltage to in-
teract in such a manner that the
speaker briefly draws a much larger
current than would have been ex-
pected from its passive impedance
and the amplifier’s output voltage.

Looking at it another way, the
speaker’s impedance under dy-
namic conditions can be several

times lower than its static imped-
ance, which suggests that an ampli-
fier should be able to deliver, at
least for brief periods, a much larger
current than steady-state ratings
would call for. That is part of the
rationale for the high maximum-
current ratings ascribed to some
amplifiers, and it makes good sense,
although I know of no controlled
tests that have confirmed the listen-
ing benefits of such a design.

We measure maximum current
output indirectly by making both
dynamic and long-term power
measurements into loads of 2, 4, and
8 ohms even when the amplifier is
not rated for 2-ohm operation. I feel
that an amplifier that cannot deliver
a reasonably high output into 2
ohms might not always be able to
perform with full effectiveness with
8-ohm speakers. I freely admit that I
have no proof of this; it is merely a
reasoned judgment.

These measurements are far from

Fultron Digital Car Stereos
are Guaranteed for Life!
Complete Digital Line Starts at $79.95

Compare Car Stereo Warranties and Value!

Alpine 1year Pioneer 1 year
Blaupunkt IR year Sanyo 1year n
Clarion 1 or 2 years Sony 1 year
FULTRON  Lifetime* | Yamaha L" 1year

| Jensen ~ lor2 years N e iy, ™ arquaty iosaation. befleved

*FULTRON’S LIFETIME WARRANTY IS FREE ON MOST MODELS: AVAILABLE ON ALL DIGITAL MODELS. For complete details, see your local FULTRON
dealer or write: Arthur Fulmer Electronic Division, P.O. Box 177, Memphis, TN 38101

FULTROIN®

by ARTHUR FULMER
Excellence is our only standard
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testing an amplifier’s ultimate cur-
rent-output capability. For exam-
ple, if an amplifier can drive 10
amperes through a 2-ohm load, its
power output is 200 watts. How,
then, can we verify a claim for a 40-,
50-, or 60-ampere capability? Ideal-
ly the amplifier should be short-cir-
cuited (loaded with 0 ohms) and the
maximum unclipped current wave-
form measured. There are at least
two flaws in that procedure. First,
most amplifiers show their displeas-
ure at driving a short circuit by
shutting off, blowing a fuse, over-
heating, or self-destructing. Second,
the most practical way to measure
current, especially under dynamic
conditions, is to measure the volt-
age across a very small load resist-
ance, preferably less than the ampli-
fier’s internal impedance. But if the
amplifier has an internal impedance
of 0.1 ohm (many have less than
that), it is difficult to load it with
something significantly lower.

Frankly, we have never attempted
to subject an amplifier to the sort of
abuse implied by such an “ideal”
measurement. Most amplifiers will
not drive even a 2-ohm load for any
length of time without shutting
down, or worse, and on the few
occastons when we have gone to |
ohm, operation could not be sus-
tained long enough to make a meas-
urement. So we have to admit that
we cannot verify most claims for
high current output, except by not-
ing how well the amplifier behaves
with loads of 2 ohms.

There is a somewhat related situa-
tion involving speakers. We drive a
speaker with a 1- or 2-cycle sine-
wave burst at several frequencies to
see how much input (voltage) it will
handle without obvious acoustic
waveform distortion. In some cases
this type of measurement can result
in the amplifier’s shutting down or
an apparent clipping of its output at
an unexpectedly low voltage—given

that the amplifiers we use for these
tests (the Carver M-1.5t and the
NAD 2200) are capable of enor-
mous outputs into resistive loads
(even 2 ohms or less) as well as into
most speaker loads. It is conjecture,
but the most reasonable explana-
tion for the observed effect seems to
be that the speaker-test operation
presents the driving amplifier with
just the sort of unacceptably low
load impedance described above.
Of course, the pulse-power test is
nonstandard. For that matter, every
speaker measurement is nonstand-
ard since no industry-wide meas-
urement standard exists at present.
Every tester tries to measure what
ke thinks is meaningful within the
limits imposed by test facilities.
Test methods evolve constantly, al-
though the unique nature of the
loudspeaker makes it unlikely that
we will soon see a speaker standard
that compares to the existing EIA
tuner and amplifier standards. O

Discwasher takes the tackies off your tape path.

Discwasher tape care products
do away with tacky contaminants
for the purest sound possible.

The Discwasher® Perfect Path™
Cassette Head Cleaner removes
oxides and residues from all tape
heads and the entire tape path. This
unique dry cleaning system is gently
effective and totally non-abrasive.

Discwasher® C.PR™ cleans
capstans and pinch rollers to prevent

For home and car.
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Ord nary panel

You nay have ncticed that most speakers sound
their best only if their gr lle panels are removed.
That's because & portion of their sourd diffracts
off tae thick inner edges of the panels, reaching
your ear later than the direct sound. Some audio
frequencies are r2inforc2d and others cancelled,
distorting frequency response. The diffracted,
delaved sound also smears the time cues essential
to accurate stereo imaging.

At Baston Acoustics, w2 design our grille panels
with specially tapered edges that virtually eliminate
sonic diffractions and their distortion. To achieve
the tin, unobstructing panel cross-section that is
necessary, we gc to the extra cost of precision-
molced panels.

You' | find diffract on-co-rected grille 2anels in
all Boston Acoust cs stereo speaker systems,
including our nevs A40 and AB0 Series Il. The

Beston Acoustics
tapered panet

world renevared A40 delivers musical eccuracy
anc outstending stereo imag ng at a suggestec
retail pricz ¢l only $160 par pair. And the slightly
larger ABC row has a one-inch dame tweeter to
complemen: its powerful eigat-inch woofer. At
just $220 per pair.

For descriat ve brochures, review repr rits and the
locatior of your n2arest d=aler, s=nd your name

and address 0: S:zereo Speaker Ir formation Pack=t,
Bostcn Acoustics, Inc., 247 _ynrfield Street,
Peabody, Massachusetts 31960. (817) 532-2111.

You'll never have g sacrifice our great looks to
enjoy our graet sound.

Boston Acoustics



TEST REPORTS

AMAHA'S highly flexible
new top-of-the-line CD
player, the CD-2000, in-
cludes such deluxe fea-
tures as direct numerical track ac-
cess, programmable playback of
tracks in any sequence, music
search, repeat operation, and
“phrase” repeat of any defined por-
tion of a program. Among its other
features are dual gold-plated output
jacks carrying fixed and variable
signal levels and a DIN connector
that provides subcode outputs for
compatibility with future accesso-
ries that will allow still video images
or other visual information to be
extracted from a suitable CD and
displayed on a video monitor.

The basic playback operations are
controlled by a row of black keys
along the bottom of the front panel.
These include fast forward and re-
verse search with the program audi-
ble, track skipping in forward or
reverse directions, and an index key
that displays the current index num-
ber (when applicable). The CD-
2000 does not, however, allow the
programming of indexed portions
of a disc. A SPACE INSERT control
adds 3-second quiet intervals be-

YAMAHA CD-2000
COMPACT DiSC PLAYER

Julian Hirsch, Hirsch-Houck Laboratories

tween the tracks during playback.

The display window initially
shows whether there is a disc in the
horizontal front-loading drawer
and, if so, its total number of tracks
and total playing time. After playing
has commenced, it shows the cur-
rent track number and elapsed play-
ing time in the track, the status of
the REPEAT and SPACE INSERT but-
tons, and the setting of the volume
control (which affects both the rear-
panel variable outputs and the
front-panel headphone jack).

A total of twelve selections can be
programmed, and the CANCEL but-
ton can be used to correct any errors
in entering the program. Repeated
operation of the CHECK button dis-
plays the programmed track num-
bers in order, and pressing the RE-
MAIN TIME button converts the time
display from the elapsed time in the
current track to the remaining time
on the entire disc or in the pro-
grammed sequence.

The Yamaha CD-2000 uses a
three-beam laser pickup. The pro-
gram is oversampled at 88.2 kHz,
and independent left- and right-
channel digital filters are used to
remove the unwanted components

HALLEY GANGES

above 20,000 Hz. Yamaha claims
that conventional CD circuits are
microphonic and that even the digi-
tal integrated circuits are affected by
noise and vibration that impinges
on the structure of the player.
Therefore, in addition to isolation
of the disc drive and laser mecha-
nisms from external vibration, the
CD-2000 uses a Vibration Damping
circuit assembly that is said to give
it a purer output than the usual con-
struction methods.

The Yamaha CD-2000 is 174
inches wide, 112 inches deep, and 4
inches high, and it weighs about
11% pounds. It is furnished with a
wireless remote controller that du-
plicates most of the front-panel con-
trols, including the volume adjust-
ment, index button, and even the
drawer open/close control. Price:
$799. Yamaha International Corp.,
Dept. SR, 6600 Orangethorpe Ave.,
Buena Park, CA 90620.

Lab Tests

The output level from the fixed
outputs of the CD-2000 was 2.06
volts from a maximume-level (0O-dB)
recorded test signal. The maximum
output from the variable outputs
was 5.15 volts, and it could be
reduced to unmeasurable levels by
the volume control. The volume
changes were smooth, unlike typical
digital control systems, since the
level is actually varied by a motor-
driven analog potentiometer. The
channel levels were matched within
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Lots of new companies make speakers forcars.
We’ve made speakers since this car was new.




f

i 19l4, the Dodgers werse in
Brooklyn, Brando was on the waterfront,
and Elvis w?s in Sun Studios. in
Septem be;:g954, aclassic two-seater
called the Fprd Thunderbird went irto
production.

That szme year, Acoustic Resezrch
irvented the Acous:ic Suspension
principle anil used it to create znothar
classic:the first high fidelity bcokshaif
speaker. Sozn, AR products becamethe
most revereq, most sought-after, most
imitated speakers ir history.

Now, Acoustic Research puts its
years of loudsg{eaker experience on the
road. With the sophisticated new GCS
Speakers. Most car speakers aim their
tweeters at your rear window, not at your
ears. AR's GCS 1C0 system has separate
component wopfers, midranges and
tweeters. So ng can mount the tweeters
up front, where you can hear them. And
the GCS-300, a classic 6 x 9, tilts the
tweeter towards the front. While many
car speakers have no crossover at all,
these AR speaksrs have true elactronic
crossovers for minimum IM distortion. |
And while others use flimsy paper cones, |
AR uses ultra-r gid polyproplyene.
Ultimately, making car speakers is
easy. The hard part is making speakers
sound good. And that's precisely what
AR has been doing for 32 years




EST REPORTS
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O Oversampling at 88.2 kHz

O Separate digital filters for left
and right channels

O Three-beam laser pickup

O Direct access to any track
through numerical keypad

O Up to twelve programmed
selections in any order

O Audible music search in fast
forward or reverse

DO Skip to beginning of each track
in either direction

O Repeat play of entire disc,
programmed sequence, or
defined program segment

O SPACE INSERT adds 3-second
pause between tracks in playback

FEATURES

e S, T N et - =

e e—" YT

O Fixed- and variable-level output
terminals

O Gold-plated phono-jack outputs

O Subcode output connector

O Pushbutton volume-level control
for line/headphone output

O Timer-operated playbac

O Display window shows track
number, elapsed time, remaining
time, volume-control setting,
status of operating functions,
and current index number

O Front-panel headphone jack

O Full-function wireless remote
control

FREQUENCY IN HERTZ

YAMAHA CD-2000
FREQUENCY RESPONSE
+2
+1
¥
o = ST e e = _ ———
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-3 ——LEFT CHANINEL
20 50 100 300 Tk 3 10k 20k

Maximum output level: 2.06 volts
(fixed); 5.15 volts (variable)

Total harmonic distortion at 1,000
Hz: 0.0022% referred to 0 dB;
0.0032% referred to —10 dB;
0.017% referred to —20 dB

Signal-to-noise ratio (A-weighted):
98 dB referred to fixed output (2
volts); 99 dB referred to variable
output (5 volts)

LABORATORY MEASUREMENTS
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-

Channel separation: 95.5 dB at
1,000 Hz; 79.5 dB at 20,000 Hz

Frequency response: +0.1 dB from
20 to 20,000 Hz

Cueing time: 2.5 seconds

Cueing accuracy: A

Impact resistance: sides, A; top, B

Defect tracking: tracks all maximum
ggfccl levels on Philips TS4A test

isc

about 0.15 dB. The frequency re-
sponse of the CD-2000 was among
the flattest we have measured, vary-
ing only about +0.1 dB from 20 to
20,000 Hz. Since the player uses
separate digital filters for its two
channels, we were surprised to find
an interchannel phase shift (meas-
ured at the fixed-level outputs),
which ranged from 2 to 10 degrees
up to 5,000 Hz and increased to
about 20 degrees at 10,000 Hz and
36 degrees at 20,000 Hz. This
amount of phase shift is entirely
negligible, however.

The error correction of the Yama-
ha CD-2000 was excellent. There
was no evidence of loss of tracking
at any defect level of the Philips
TS4A calibrated test disc. The laser
pickup moved from Track 1 to
Track 15 of the Philips TS4 disc in

only 2.5 seconds. The transition
from Track 17 to Track 18 of that
disc, which are not separated by a
silent interval, was perfect, with no
clipping of the opening syllable of
Track 18. The player’s resistance to
external shock was quite good. Al-
though hard knuckle raps on its top
caused occasional backward skip-
ping along the disc, it seemed to suf-
fer no ill effects from side blows.

Comments

Almost all CD players today do
an excellent job of extracting the
music from the discs, and such dif-
ferences as have been noted by vari-
ous critics are certainly exceedingly
minor. Although we cannot say that
the Yamaha CD-2000 sounded any
different to us than others we have
used, we could not fail to be im-

pressed by its smooth and flawless
operation. In sharp contrast to some
of the first-generation CD players
(only three years ago!), the CD-2000
is easy to use—virtually self-expla-
natory. Even without an instruction
manual for our test sample, we had
no difficulty using its many fea-
tures. The full-function remote con-
trol was also much appreciated.

The Yamaha CD-2000’s
smooth, analog output-level
control was a clear winner,
and its 5-volt maximum
output makesit ideal for
drrving any power amplifier
directly, unthout need of an
miervening preamplifier.

We have often wished that CD
players had output-level controls, if
only so that their levels could be
matched to those of other program
sources used in the system. We have
seen only a couple of players that
have this feature, and Yamaha’s
analog control is a clear winner as
far as we are concerned. In addition,
the availability of a smoothly con-
trolled audio level with a healthy 5-
volt maximum output makes the
CD-2000 ideal for driving any pow-
er amplifier directly, without an in-
tervening preamplifier.

We remain unconvinced about
the importance of “microphonic”
circuits in degrading CD sound. For
one thing, we have never heard any
evidence of such degradation. Al-
though Yamaha’s literature shows
some impressive spectrum-analyzer
photos of the effects of microphon-
ics in CD circuits, there is no indica-
tion of their magnitude. It certainly
cannot hurt, however, to remove
even this minute flaw (if it exists)
from a music system.

Nit-picking aside, we liked the
Yamaha CD-2000 very much and
can honestly say we have never used
a better CD player—or, indeed, one
we would choose in preference to it
if such a choice became necessary. It
definitely embodies the Yamaha
tradition of quality, and if it has any
weaknesses, we did not find them.
Circle 140 on reader service card
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The Pioneer® SD-P40 is not a projection
television. It is a projection monitor. The first
of its kind.

And in one masterstroke, all—not some,
but all—of the compromises associated with
projection television have been eliminated.

In fact, the SD-P40 is not merely far

For the first time, a true skin tone is achieved
in the presence of a vivid green. At last, color
compromise is eliminated.

The exceptional performance of the
Pioneer SD-P40 is the result of several major
technological advances developed by Pioneer
engineers over the last 3 years.

PIONEER INTRODUCES THE

WORLD’S FIRST
PROJECTION MONITOR.

superior to any other conventional projection
zystem, it is also superior to all but a few
irect-view monitors.

450 LINES. AND THAT’S THE BEGINNING.

The horizontal resolution on the SD-P40 is
more than 450 lines.

The brightness is more than 300 footlam-
berts. It is actually brighter than any direct-
view system.

The contrast has a dynamic range more
than twice that of conventional projection
systems.

THE END OF BIG-SCREEN
COMPROMISE.

Ambient light, one of the
great problems in projection
video, is no problem at all.
In fact, there is less deterior-
ation in contrast due to ambi-
ent light than in direct-view
systems.

Focus, so much a problem
in conventional projection sys-
tems, is sharp to the edges of the

Special seal

Meniscus
lens

_— Pressure control valve

The “Liquid Lens” Technique.

screen. Further, the picture is

equally bright regardless of what

angle you are viewing it from.
Blacks, so often grey on con-

Leus

\/{ilicone-gel

ventional systems, are rich while
holding detail.

The fuzziness you're so used to seeing
around white lettering and objects at
high brightness, known as “blooming,”
is eliminated.

Color values are exceptionally accurate.

©1986 Pioneer Electronics (USA). Inc. All rights reserved.

Conventional
Coupling Technique.

AN UNPARALLELED LENS.
A REVOLUTIONARY LENS SYSTEM.

The lens itself is the largest projection lens
ever developed for private use—with a maxi-
mum bore of 160 mm.

Perhaps even more significant is Pioneer’s
development of the world’s first liquid-cooled
optical-coupling system. Far superior to con-
ventional silicone gel or air coupling systems,
the “Liquid Lens” is clearly the most accurate,
efficient projection lens system ever devised.

Combiner and radiator

MAJOR ADVANCES
IN CIRCUITRY.
A new High-\Voltage Stabilizing
. Circuit eliminates anode voltage
D coorunt dl”OE, preventing
‘, l darkness in white
1l areas and focus loss.
A new Black-Level
Stabilizer Circuit
automatically sets the optimum black
level to the signal source.
A newly created Dynamic Focus

Circuit guarantees sharp focus
to the edges of the screen.

] And new High-Focus CRTs
utilize not one but three elec-
tron lenses. These, combined

with a newly developed Linear Tracking
Focus System, result in a focal perfor-

mance superior to conventional CRTs.

THE HEART OF A SOPHISTICATED
AUDIO/VIDEO SYSTEM.

Inputs are provided for a LaserVision player




and two videocassette recorders, g one 54-function System Remcte

in addition to 139 cable- ol @ W control (which will also control

capable channels with 10-key ARG B URE . /ZL /. Pioneer LaserDisc™ and VCRs

direct access. There’s an MTS \4 74/ bearing the SR symbol).

decoder for stereo/SAP broad- ' ' We could go on and on.

casts, and a simulated-stereo v Suffice it to say, all you have to
rocessor. There’s a built-in do is see the Pioneer SD-P40

igh-powered 12W + 12W Conventional Our seating once, and you will suddenly
amplifier, with two builtin seating  finally youcansitanyuhere  nqerstand the difference
6%e-inch speakers. There’s a menitor output, between the world of projection televisions

andaTV output. There’s even a variable audio  and the only projection monitor in the world.
output that lets you control volume through

your hi-fi system by remote control. —r—)°
In fact, the entire system is controlled by G‘D plONCCR

CIRCLE NO. 25 ON READER SERVICE CARD

) MIONEER



TEST REPORTS

" ONIEYO conmuea conrmcnio w Toras ainrsn

ab

o ——

Onkyo TX-RV47

AUDIO-VIDEO RECEIVER
Julian Hirsch, Hirsch-Houck Laboratories

NKYO'Ss TX-RV47 com-

bines a highly versatile au-

dio and video control cen-

ter with an amplifier rated
to deliver 55 watts per channel con-
tinuous output into 8-ohm loads
from 20 10 20,000 Hz with no more
than 0.08 percent total harmonic
distortion. It carries dynamic-power
ratings (at 1,000 Hz) of 90 watts per
channel into 4 ohms or 73 watts
into 8 ohms. In addition to all the
usual control features, it has sound-
processing circuits that can simulate
stereo from mono programs, ex-
pand the sonic image of a stereo
program, and dynamically enhance
the bass response. There is also a
four-channel matrix system de-
signed to extract *“surround sound”
from encoded stereo movie sound-
tracks as well as ordinary two-chan-
nel stereo programs.

The TX-RV47’s digital-synthesis
AM/FM tuner has both automatic
and manual tuning modes and six-
teen station presets that can be
assigned to either band. The pream-
plifier has inputs for a phono car-
tridge, a CD player, and two audio

tape decks, with dubbing possible
from Tape 1 to Tape 2. It can also
control two VCR’s and a videodisc
player (VDP), channeling their vid-
€0 outputs to an external TV receiv-
er or monitor and their audio to the
hi-fi system’s speakers. Videocas-
settes can be dubbed from either
VCR to the other, and the sound
portion of any video program can
be replaced by a program from any
of the audio inputs.

Except for three small horizontal
sliders for bass, treble, and balance,
all the receiver’s controls are soflt-
touch keys or pushbuttons, and
most of their functions are dupli-
cated on the supplied wireless re-
mote control. Although preset sta-
tions cannot be randomly accessed
from the remote control, it can step
through the presets sequentially in
either direction or else scan them
automatically with a 5-second pause
on each station. The display win-
dow on the front panel provides
complete information on the receiv-
er’s operating status.

In addition to the usual audio
input and output phono jacks, the
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rear apron of the TX-RV47 con-
tains jacks for the video inputs and
outputs from the VDP and VCR’s.
A slide switch for each VCR selects
either mono or stereo audio output
(stereo is usable only with a hi-fi
VCR), and a third switch disables
the audio *“beep” that normally ac-
companies any operation of a tun-
ing or input-selector button. There
are insulated spring terminals for
the two pairs of speaker outputs and
four a.c. outlets (three of them
switched). The binding-post anten-
na terminals for AM loop and 300-
ohm FM antennas are supple-
mented by an F-type jack for use
with 75-ohm coaxial inputs. Finally,
there are two integral cables, termi-
nated in DIN plugs, to connect a
compatible Onkyo record player or
cassette deck for control by the
receiver’s remote unit.

The Onkyo TX-RV47 measures
178 inches wide, 153 inches deep,
and 4% inches high, and it weighs
21 pounds. Price: $500. Onkyo
U.S.A. Corp., Dept. SR, 200 Wil-
liams Dr., Ramsey, N.J. 07446.

Lab Tests

The Onkyo TX-RV47 is a rela-
tively large and heavy receiver for
its rated power, and as a result it
became no more than moderately
warm at any time during our tests,
including the l-hour precondition-
ing period at one-third rated power.

HALLFEY GANGES
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EST REPORTS

FEATURES

O Input selection for three video

and five audio sources

Bidirectional video tape dubbing

Audio tape dubbing (}r)om Tape

1 to Tape 2

Two pairs of speaker outputs

Four-channel matrix for

surround-sound playback

A separate audio source can be

combined with a video program

from a VCR or videodisc player

or dubbed in place of a video

soundtrack

Separate mono/stereo selectors

for two VCR’s

O Wireless remote control unit can
also control a compatible Onkyo
turntable and cassette deck

O Digital-synthesis AM/FM stereo
tuner with sixteen station presets

0O Automatic and manual tuning
modes

0O OO 0D

O

0O Memory-scan tuning function on

remote control

Electronic pushbutton volume

and tuning controls

Audio muting switch (—20 dB)

Audio signal-processing

functions include bass and treble

tone controls, loudness

compensation, dynamic bass

expander, stereo image

expander, and simulated stereo

from mono program

Stereo headphone jack

1lluminated indicators for all

major control settings

Auto high-blend for weak FM

stereo broadcasts

Audible key-touch tone

(defeatable)

FM antenna jack for 75-ohm

coaxial cable

O Four rear-panel a.c. outlets
(three switched)

00 O

0O 0O D oo

O FM Tuner Section

Usable sensitivity (mono): 13.5
dBf (2.6 uV)

50-dB quieting sensitivity: mono,
16 dgf (3.5 uv); stereo, 35 dBf
(30 uv)

Signal-to-noise ratio at 65 dBf:
mono, 80.5 dB; stereo, 71 dB

Harmonic distortion (THD +
noise) at 65 dBf: mono, 0.15%;
stereo, 0.13%

Capture ratio at 65 dBf: 1 dB

AM rejection at 65 dBf: 80 dB

Selectivity: alternate-channel, 51
dB; adjacent-channel, 3 dB

Stereo threshold: 16 dBf (3.5 uv)

19-kHz leakage: —75 dB

Hum: —76 dB

Stereo channel separation: 43 dB
at 100 Hz, 50 dB at 1,000 Hz, 26
dB at 10,000 Hz.

Frequency response: 30 to 15,000
Hz +1.2 dB, —0.1 dB

O AM Tuner Section

Frequency response: —6 dB at 60
aer?d 2,200 Hz

(0 Audio Amplifier
1,000-Hz output power at
clipping: 78 watts into 8 ohms;

The audio amplifiers had no diffi-
culty driving loads as low as 2 ohms
at power levels considerably exceed-
ing their 8-ohm ratings. The ampli-
fier’'s dynamic headroom (2.14 dB)
was also excellent for a moderate-
power receiver. The equalization
accuracy of the phono preamplifier

LABORATORY MEASUREMENTS

88 watts into 4 ohms; 64 watts
into 2 ohms

Clipping headroom (relative to
rated output): 1.17 dB (8 ohms)

Dynamic Kower output: 90 watts
into 8 ohms, 124 watts into 4
ohms, 90 watts into 2 ohms

Dynamic headroom: 2.14 dB

Harmonic distortion (THD +
noise at 1,000 Hz into 8 ohms): 1
watt, 0.02%; 10 watts, 0.015%;
55 watts, 0.03%

Maximum distortion (from 20 to
20,000 Hz into 8 ohms): 0.13%
at 20,000 Hz, 55 watts output

Slew factor: >25

Sensitivity (1-watt output into 8
ohms): phono, 0.37 mV; CD,
20 mV

Phono-input overload: 170 mV

A-weighted noise ?l'eferred to a
1-watt output): phono, —73.5 dB;
CD, —78 dB

Phono-input impedance: 44,000
ohms and 40 picofarads

RIAA phon ualization error:
+0.3, —0.2 dB from 20 to
20,000 Hz

Tone-control range: +10.5, —9
dB at 100 Hz; +9, —7.5 dB at
10,000 Hz

was so good that we had to plot its
response on the expanded scale
used for CD players in order to
measure its departure from the ideal
RIAA response. In all of our signifi-
cant other measurements, the TX-
RV47 either met or surpassed its
rated specifications (see box).

The loudness-compensation con-
trol boosted both low and high fre-
quencies as the volume setting was
reduced, although the effect was
only slight until the volume was set
at least 30 dB below its maximum.
Below this point the response was
fixed, with a maximum bass boost
of 7 dB and a treble boost of 5 dB.
The SIMULATED STEREOQ circuit is a
comb filter that modifies the fre-
quency response of each channel to
create the illusion of a “true” stereo
signal.

The stereo IMAGE EXPANDER ap-
pears to be a phase and amplitude
modifier that spreads the sound-
stage across a larger portion of the
room (sometimes beyond the limits
of the speaker positions). The DY-
NAMIC BASS EXPANDER i$ an un-
usual circuit that boosts the re-
sponse below about 100 Hz when
the program contains energy in that
band, but only in proportion to the
signal level. At low levels the re-
sponse is not affected, and the bass
is gradually boosted at higher pro-
gram levels, to a maximum of about
6 dB.

The FM tuner section of the TX-
RV47 was in some ways quite ordi-
nary and in others outstanding. For
example, its 44-dB image rejection
is only marginally acceptable for a
good-quality home receiver, though
it still surpassed the manufacturer’s
rating of 40 dB, and the alternate-
channel selectivity of 51 dB fell
slightly short of the rated 55 dB. In
some other important respects,
however, such as its capture ratio of
1 dB and AM rejection of 80 dB, the
tuner far surpassed both its own rat-
ings and the expected performance
of a receiver in its price class.

Comments

Onkyo has created a highly versa-
tile and attractive receiver in the
TX-RV47. It does many things and
virtually all of them very well. If
you have, or plan to have, an inte-
grated audio/video entertainment
system, this receiver could meet
your needs. The emphasis seems to
be on the audio portion of its capa-
bilities, in which it provides more
genuinely useful control than most
other receivers we have seen. Its
video role is essentially one of signal
switching, with no attempt to pro-
vide specialized video modification
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effects besides the option of substi-
tuting any audio program source for
the recorded video soundtrack. But
most users will probably find the
audio and video dubbing capabili-
ties more than adequate.

We used all of the TX-RV47’s
audio control and signal-modifica-
tion features in our listening tests,
and they all worked well for their
intended applications. The four-
channel surround-sound matrix was
especially interesting to us. Since
there is no independent control of
the rear speaker level, we wondered
how effective the system would be.
In a word, very! Apparently the
results are quite satisfactory as long
as both front and rear speakers are
of moderate sensitivity (say, 85 to
90 dB), with an effect of enhanced
spaciousness even though the rear
speakers are rarely audible as dis-
tinct sound sources. The rear speak-
ers carry only the difference signal
(L—R) and are effectively silent
during mono programs. A novel
feature of the Onkyo matrix system
is that the lower-bass frequencies,
which usually have little or no sepa-
ration, are injected full strength into
the rear speakers at all times. The
intent is to impart an enhanced bass
response to the overall system (es-
pecially if the rear speakers have
good low-end response) without los-
ing the spatial enhancement of the
speaker matrix. The circuit seemed
to have the desired effect, as did the
dynamic bass enhancer.

Everything about the Onkyo TX-
RV47 worked as it was supposed to,
leaving us with a very positive feel-
ing about it. Although the receiver is
certainly feature-laden, it is easy to
use, and every control does some-
thing useful. If you are a purist, you
don’t have to use all its features to
enjoy its performance. Even though
some of the super-power receivers
on the market today might give you
the impression that 55 watts per
channel is a skimpy power reserve,
the TX-RV47 is far from underpow-
ered. Its amplifier section can de-
liver a lot more than 55 watts into
almost any speaker load it is likely
to face without getting hot or even
tripping its protection circuits (they
never operated during our tests,
which tend to be rather abusive of
an amplifier). This is a lot of receiv-
er for the money.

SIGNET MK440ML
PHONO CARTRIDGE

j wular. Hirsch, Hirsch-Houck Laboratories

HE Signet MK440ml Dual
Moving MicroCoil phono
cartridge embodies several
advanced and unique de-
sign features, some of which are sug-
gested by its name. Its two small,
low-mass coils are mounted at right
angles to each other and are driven
by a thin, tapered beryllium canti-
lever. The cantilever is coated with
24K gold applied by vapor deposi-
tion, a process Signet claims effec-
tively damps the high-frequency
resonance typical of moving-coil
cartridges while adding little to its
effective moving mass. The use of a
nude-mounted, square-shank Mi-
croLine diamond stylus also con-
tributes to the low mass of the sty-
lus/cantilever system. The Micro-
Line stylus is ground in an extended
line-contact shape, which is said to
give it about three times longer life
than an elliptical shape and a nar-
rower scanning radius (2.5 micro-
meters) for improved high-frequen-
cy tracing. For stylus replacement,
the cartridge must be returned to
Signet.
The coils of the MK440ml are
wound with linear-crystal oxygen-

free copper, whose use is thought by
some to improve the sound proper-
ties of audio components. Although
the magnet uses high-energy samar-
ium cobalt, the tiny coils (whose
impedaance is rated at 3 ohms) de-
velop cnly about 0.1 millivolt of
output at normal recorded levels,
thus requiring a step-up device be-
tween the cartridge and the pream-
plifier. Signet recommends using its
MKI12T universal moving-coil car-
tridge transformer, which can be
switched to input impedances of 3,
20, or 40 ochms or can be bypassed
completely when you are using a
moving-magnet cartridge.

The Signet MK440ml, which has
standard 2-inch mounting centers,
is housed in a metal case that pro-
vides bcth shielding and a flat, rigid
mounting surface between the car-
tridge and the tonearm shell. The
cartridge weighs 7 grams, well with-
in the balance capability of almost
all tonearms. We tested, and lis-
tened to. the MK440ml through the
MKI2T step-up transformer but
dic not measure the transformer’s
performance separately. Manufac-
turer’s tuggested maximum retail
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TEST REPORTS

SIGNET MK440ML
{CBS STR 100 TEST RECORD}
o _—
= — ——
-5 FREQUENCY RESPONSE
’
o]
/
5 L
B AVERAGE SEPARATION
500 1k Sk 10k 20k

FREQUENCY IN HERTZ

prices: MK440ml, $600; MKI12T,
$400. Signet, Dept. SR, 4701 Hud-
son Dr., Stow, OH 44224,

Lab Tests

For our tests, we installed the Sig-
net MK440ml in a low-mass tone-
arm (the well-damped system reso-
nance was in the 8- to 11-Hz range).
Although we experienced no prob-
lems with the cartridge’s vertical
alignment, its flat bottom and the
small protrusion of its stylus require
that the arm be close to parallel to
the record surface. The measured
vertical stylus angle of the cartridge
was 20 degrees, as rated.

We measured the tracking limits
of the cartridge, as a function of its
vertical tracking force, with several
high-velocity test records. At its
minimum force rating of 1 gram,
the MK440ml easily tracked the low
and middle frequencies of our Cook
and Fairchild high-level records and
the 80-micrometer level of the Ger-
man HiFi #2 record.

We also used the DIN 45-549
tracking-test record, which has a set
of 300-Hz test bands equivalent to
those of the HiFi #2 record, though
it is recorded at higher levels (120
micrometers instead of 100 micro-
meters) and seems to be trackable at
slightly higher levels with most car-
tridges. With the Signet, we could
play its 90-micrometer band at 1
gram and the 100-micrometer band
at the cartridge’s maximum rated
force of 1.6 grams. We used a 1.5-
gram tracking force throughout our
other tests.

The two channels had identical
outputs of 2.3 millivolts through the

MKI12T transformer’s 3-ohm input,
or 83 microvolts directly, at a re-
corded groove velocity of 3.54 cm/s.
The frequency response was very
flat, varying only about 1 dB over-
all, up to 10,000 Hz, and the output
rose to +3 dB at 20,000 Hz. The
averaged channel separation was 22
dB in the midrange, 16 dB at 10,000
Hz, and 10 dB at 20,000 Hz. Track-
ing distortions, including intermod-
ulation (IM) between 400- and
4,000-Hz tones on the Shure TTR-
102 and TTR-103 test records and
the 10.8-kHz tone bursts of the
TTR-103, were low at any usable
recorded level. The IM distortion
increased rapidly when the velocity
exceeded 27 cm/s, but the increase
was not associated with any obvious
waveform clipping or other mis-
tracking even at these high levels.

Comments

Judged solely by its measured per-
formance, the Signet MK440ml has
exceptional tracking ability and re-
sponse flatness throughout the audi-
ble range. In fact, among the mov-
ing-coil cartridges we have tested,
only a few could track very high lev-
els as well as this one, especially
with tracking forces in the 1- to 1.5-
gram range. Although it appeared
that the cartridge could be used
satisfactorily at 1 gram, we decided
to use 1.5 grams to be on the safe
side. The MicroLine stylus shape
should keep record and stylus wear
at negligible levels even at that
force.

The proof of a cartridge is in the
listening, however, and here the
MK440ml confirmed the verdict of

The Signet MK440ml!'s metal case pro-
vides shielding from hum and a flat,
rigid mounting surface between the

cartridge and the tonearm headshell.

our test records and instruments. It
is a superbly smooth, transparent,
and easy-sounding cartridge. Ob-
viously, the results were best with
very good records, with some even
rivaling good CD’s in their clarity
and freedom from distortion. Not
one of the records we tried, howev-
er, showed a trace of hardness or
distortion. The cartridge’s frequen-
cy response was ideally balanced,
with no sense of emphasis (or loss)
at any frequency.

Frankly, in many ways the Signet
MK440ml measured and sounded
like an ideal (perfect, if you will)
moving-magnet cartridge, with a
striking absence of the typical aber-
rations of moving-coil cartridges
such as high-end *sizzle” and the
almost universal problem of poor to
mediocre tracking ability. This
should be taken as the highest
praise, since we strongly believe
that the important thing about a hi-
fi component is how well it works,
and not how it works! In fact, the
only faults we find with the
MK440ml—its  non-user-replace-
able stylus and low output voltage
—derive from its purely moving-
coil characteristics.

The MKI2T is a superb trans-
former, but we had to use all of its
voltage step-up (the 3-ohm setting)
to obtain a comfortable listening
volume while retaining a little re-
serve gain. The transformer is (as
claimed) very well shielded against
hum pickup from stray fields, but
ground loops in the system can
introduce hum that is very difficult
to eradicate. This problem is typical
of moving-coil cartridges, and if you
have the patience you can overcome
it. Still, it is not easy to achieve as
good a signal-to-noise ratio with a
moving-coil cartridge as with a good
moving-magnet type.

In spite of an admitted lack of
enthusiasm for moving-coil car-
tridges as a class, we have come to
the conclusion that these Signet
components form one of the most
highly refined record-playing com-
binations available to the audio-
phile. You can buy cartridges very
nearly as good (and probably a lot
easier to optimize in your system)
for a lot less money, but it is not
likely that you could find one signif-
icantly better at any price.

Circle 141 on reader service card
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BECAUSE TOO MUCH
PERFORMANCE
IS NEVER ENOUGH

Harman Kardon'’s drive for sonic excellence has OJr competitors must feel that Figh .nstantan-
elevated the standards of high fidelity far over 30 eous Current Capabilify, Low Negalive Feed-
years. Our striving for the ideal is = -=  back and discret2 componenky
offen considered "too much” by ~ = e = constifute “foo much perfor-
our compsetitors. Now the pleasure ' - mance” in cutemotive cmlifiers.
of "too much performance” is 3 i All of our mbile amps, from the
beUth to the automative Shown: the aew CH161 DIN-mount n-dash 3.5 Watt/enannel CA205 o the
env'-ronmert casseftel/tuner, and CA260 automotive ampfitier 60 'Noﬁ:chcnne,
, | © == CAZz60, are "over

Our competitors must designed” 1o ir-
ffg(lthhgt&OQ0,00(r))Hz slude these supericr
- ikt =g design cri‘eria.

performancs” to ex-

cassette/tuner, or fidelity perfor-

they would offer it. mance rom
We believe it the minimum necessary for true high Harman karcon. IF's too much.
fidelity reprcdgchon. Even "our 'eost e>’<,pejn§we For mare intormation and your neares dealer ccll tol)
model offers this and other “over design” disfinc- free 1-800-633-2252 Ext. 250 or arite 240 Crossways Park
tions: Dolby", dual gate MOSFET front ends, Wes", Woodbury, New York 11797.

superior tuning sections, hand selected tape

heads and heavy duty transports. harman / kardon

*Dolby is the registered trademark of Dob laboratories, Inc High Performance Necessities for the Mabile Audiorchile.
CIRTLE NO. 59 ON READER SERYICE CARD
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EST REPORTS

JOHN BOWERS

ACTIVE 1 LOUDSPEAKER

Julian Hirsch, Hirsch-Houck Laboratories

S its name indicates, the John
Bowers Active 1 speaker is
an “active” system; that is,

it has built-in power am-

plifiers and requires only a line-lev-
el audio input for its operation. It is
the initial product from John Bow-
ers, Ltd., a company whose founder
is the “B” of the well-known British
manufacturer, B& W Loudspeakers.
An active speaker (sometimes
also called a *“‘powered™ speaker)
enjoys a number of recognized ad-
vantages over a conventional pas-
sive speaker, which requires a signal
from a power amplifier. The com-
plex and costly crossover network
required for a standard multiple-
driver speaker system is replaced in
an active system by efficient low-

level crossover circuits at the input
to the amplifiers, rather than at
their outputs. The reference to am-
plifiers (plural) is another key to the
properties of an active speaker de-
sign. Normally at least two power
amplifiers are used, one to drive the
woofer and the other for the tweeter.
In a three-way active speaker, it is
not uncommon to use a passive
crossover between the midrange
and high-frequency drivers, al-
though a third amplifier is another
option open to the designer.

Each amplifier in an active speak-
er system can be matched, in its
power capabilities and frequency re-
sponse, to its associated driver, thus
greatly reducing or eliminating any
undesirable interaction between an

ROBFRT LORFNZ

amplifier and the complex imped-
ance of its d1:iver. Amplifier inter-
modulation distortion, though rare-
ly a problem in any case, is also
effectively eliminated by channeling
different frequency ranges to sepa-
rate amplifiers. Bass response, for
any given enclosure size, can be
extended by active equalization in
the low-frequency amplifier. An in-
tegrated protection system can pre-
vent damage to either the amplifiers
or the drivers from excessive inputs.
Integrated tone controls can be de-
signed to compensate for variable
room acoustics. Finally, the com-
plete package (speaker and ampli-
fiers) is inherently compatible and
easy to operate.

While all these advantages might
suggest that active speakers are ‘“‘the
way to go,” they have disadvantages
as well. Active speakers are usually
expensive, though not unreasonably
so compared with the cost of pur-
chasing separate amplifiers and
speakers. To the hard-core audio-
phile, active systems have the disad-
vantage of removing freedom of
choice in component selection.
There is also a more tangible disad-
vantage: the complete loss of use of
the system should either the drivers
or the amplifiers fail, since user
replacement is not possible.

The John Bowers Active 1 can be
considered either a two-way or a
three-way system, with two appar-
ently identical 6-inch Bextrene-cone
woofers operating in a ported enclo-
sure. The output of one, the bass
driver, is rolled off above 300 Hz by
a passive equalizer while the other,
the bass/midrange driver, continues
up to