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Introducing a slight improvement on perfection.
The new lechnics Compact Disc Players.

Technics compact disc players. And the compact disc.
Together they’ve given you what no conventional audio
system can: the perfection of musical reality. Instead of
the conventional stylus, Technics compact disc players
use lasers and computers. So there’s none of the noise.
None of the distortion. And none of the wear and tear
that affects ordinary records.

With Technics, what you hear is not just a reproduc-
tion of a performance, but a re-creation of it: perfection.

But occasionally even the musical perfection of a
compact disc can be marred by fingerprints, dust or
scratches. So the new Technics SL-P2 compact disc
player has improvements like an advanced error
correction system. This system has been designed to

comeact  COMpensate for those imperfections. To

help ensure that the sound you hear is
ocmacavaio Still completely flawless.

You also get sophisticated, convenient controls for
accurate, rapid response to your commands: 15-step
Random Access Programming so you can play any
selection. In any order. Auto Music Scan lets you
sample the first few seconds of each song. Automati-
cally. Full information fluorescent displays let you keep
track of tracks, playing time and other player functions.

And all of this can be controlled from across the
room with Technics wireless, infrared remote control.

So enjoy an improvement on perfection. With the
full range of Technics compact disc players. Including
the SL-P2, SL-P3 and very affordable SL-P1.

The digital revolution continues at Technics. Perfectly.

Technics

The science of sound
CIRCLE NO. 1 ON READER SERVICE CARD




ULLETIN

hy Gordon Sell and Christie Barter

GRAMMIES WON
Media coverage of the 1985 Grammy
Awards focused on such top winners
as Tina Turner, Lionel Richie, and
Bruce Springsteen, but less was
said of the first Grammies won by
two other veterans — Merle Haggard
for his rendition of That’s the
Way Love Goes and David Bowie for
his video David Bowie. John Wil-
liams got his fifteenth Grammy and
Quincy Jones his sixteenth for the
music they wrote and arranged for
the Olympic Games. The soundtrack
of the film Amadeus was voted best
classical album, and Prokofiev’s
PFifth Symphony with Leonard Slat-
kin and the St. Louis Symphony
was chosen as the year’s best
orchestral recording. The track

for the movie version of Bizet’s

Carmen with Julia Migenes-
Johnson and Placido Domingo was

voted the best recording of an opera.

-—
FLAT-SCREEN VIDEO

The old dream of a TV set that can
be hung on a wall like a painting
is getting closer to reality.
Engineers at Matsushita (parent
company of Technics, Panasonic,
and Quasar) have built a 10-inch
diagonal display screen that is
less than four inches thick. It
uses 3,000 picture cells, each
with its own scanning electron
beam. The company says that the
technology can be scaled up to
allow large-size picture tubes.

BOWIE ON CD

In addition to his first Gramimy,
David Bowie can lay claim to
another honor - the honor of being
the pop performer with the great-
est number of CD titles. RCA’s
recent release of eight new titles
from the Bowie catalog brings his
CD listings to a record nineteen,
seventeen of them on RCA.

NPR GOES DIGITAL
National Public Radio’s new series
by the St. Louis Symphony, which
began in April, derives from con-
certs recorded digitally during

the orchestra’s 1984-86 season.
According to NPR, these are the
first concert broadcasts to use
digital technology for an entire

run of twenty-six weekly programs
The quality of the sound is

ex pected to improve markedly.

MUSICAL FASHIONS s W
Five pop stars — Michael Jackson, f 4
Grace Jones, Prince, Tina Turner, §
and Madonna — shared top honors
on this year’s International Best
Dressed List with President Reagan
and Princess Diana.

TECH NOTES

On the way: a double-drive Com-
pact Disc player that permits load-
ing two discs at a time and playing
them sequentially or alternately
with a single laser pickup. ...

Thie EIA has formed a committee to
invetigate development of standard
formats for infrared, wired, and
power-line remote controls. It is
hoped that this will make possible
remote-control transmitters to
operate multiple components from
different manufacturers... Madri-
gal Audio Labs has bought the
physical assets of Mark Levinson
Audio Systems and will make the
same products under the same name.
... If your singing in the shower
leaves something to be desired,
Surn: Hill Industries is offering a
watertight Radio-on-a-Rope that
can be hung from the shower head.

HIUSTRATION, TERRY ALEN: PHOTO, JEAN PAUL GOUDE/ISLAND
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Radio Shack
High-Performance

Autosound
at Affordable P_rices
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AM/FM Stereo Cassette
With Dolby*B Noise Reduction

Superb power and performance at a great low price! You get 12 watts
per channel, Dolby NR to silence tape hiss and extend dynamic
range, separate bass and treble, plus a loudness control to enhance
the sound at fow volume. There’s also a metal-CrQO./standard switch,

Includes everything you

locking fast-forward, FM mono/stereo selector, and a switched power need for installation.
lead for adding accessories. Compact “DiIN” size fits in dash of most Spezker cable, nlmuntlng
cars. Come in and discover affordable high performance. #12-1911 RAEEVEINs, trim piate,

rubber gasket and nose-
piece in GM and Ford

80-Watt Equalizer/ Booster styles, instructions.

40-watts per channel plus complete tonal
control dramatically improves your car stereo.
Fourteen pushbuttons in seven bands let
you boost or cut frequency response. Fader
control, bypass button, input/output jacks.
84-LED equitization display,

LED power “on” indicator. 95
Mounts easily under most

dashes. #12-1870

Add a Pair of Radio Shack Speakers for the Best in Autosound

r 1

| Send for Our FREE 1985 Catalog | 2
} Mail to Radio Shack, Dept. 85-A-754, } a Io ae

| 300 One Tandy Center, Fort Worth, TX 76102 | ADIVISION OF TANDY CORPORATION

| Name _ — - | Prices apply at participating Radio Shack stores and dealers

I Address o Apt.# | “TM™ Dolby Laboratones Licensing Corp
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PEAKING MY PIECE

by William Lirvingstone

PSSRl e =

Seated one day at the Grotrian

Value

HE habit of bargain hunting

dies hard. Everybody likes

to get value for the money

he spends, but I sometimes
think we Americans overdo it. Most
of us are trained not to waste any-
thing—Use 1t up/Wear 1t out/Make
it do/Do without. I don’t know
whether parents are drumming such
tiresome maxims into their chil-
dren’s heads today, but a lot of
people of my generation had child-
hoods so blighted by parentatl efforts
to turn them into good puritans that
we grew up inhibited about spend-
ing money on ourselves.

The issue of self-indulgence 1is
much discussed these days in ar-
ticles deploring the alleged selfish-
ness and materialism of the Yup-
pies. The parents of most of today’s
Young Urban Professionals were
people who lived through the Great
Depression of the 1930’s. Apparent-
ly. many of those parents did not
raise their children 1o be frugal, but
encouraged them 1o enjoy to the
fullest the material things that were
unavailable during the Thirties.

I have lived long enough to learn
that there is truth in the tiresome
old maxim that material things do
not bring happiness. But I don’t
think being young, urban, profes-
sional, and successful and wanting
to keep fit, cat good food, and sur-
round oneself with beautiful things
nccessarily means that one is de-
void of spiritual values. Some of my
best friends are Yuppies.
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A lot of them work so hard that
they have little time for shopping,
and when they play, they want to do
so only with the best toys. Those
who are buying telescopes this year,
for example, are getting expensive
ones. They want to be sure to see all
they can of Halley’s Comet when it
arrives next winter.

I’ve worked hard to overcome my
inhibitions about spending money
on luxuries. In the September 1984
issue of Art & Auction 1t helped 10
read art dealer David Tunick’s ad-
vice 10 beginning print collectors: *'I
always advise people to buy the best
they can afford, and then some.”

I got similar reinforcement from
pianist Curt Swidler last winter
when he opened an elegant show-
room in New York. Swidler is sell-
ing an cxtensive line of imported
pianos, ranging in price from $3,250
10 $46,500 for the company’s flag-
ship instrument, the Grotrian.
*“People tend to buy a piano that is
just good enough for their current
level of playing,” Swidler says.
“Those who follow my advice to
buy a better one always come back
to tell me that their playing has
improved dramatically as a result of
having a better piano.”

People who consume music via
hi-fi equipment often report similar
improvement 1in their listening
pleasure as a result of trading up 1o
better equipment. In the way that
pianists play better on good instru-
ments, record collectors listen with
greater acuteness if they have speak-
ers of high quality. So, like Tunick
and Swidler, I advise people to buy
the best equipment they can afford
and then some.

You may have read that the Com-
pact Disc player is the favorite cur-
rent toy of the Yuppies. Don’t let
the word “toy” mislead you. Yup-
pies and other innovators adopted
the Compact Disc carly because it
provides the best potential sound
quality for home and car.

And when you evaluate the stereo
equipment in a car, don’t hesitate to
go for the best you can afford. A cor-
ollary of the modern maxim that
you get what you pay for is that the
top of the line may offer the best
value for the money. So buying the
best musical equipment may not be
self-indulgence, but really bargain
hunting after all,
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A few words forthose |
who havent experienced Sonys
new Compact Disc Player.

Listen to it.




LETTERS

Boy George
The March Record Makers™ kind of
threw me tor a loop. | can se¢ it now:
“Boy George Clones Invade the Earth.™
I'm still 1rying 1o put Prince’s looks
together with his music. As they say, “to

cach his own.” but Boy George .

ain’t my own.
JorN WOLNER
Minncapolis, Ind.

Artof Tape Recording

lan Masters’s “The Art of Tape Re-
cording’ in March was the most useful
and well-presented article on the subject
| can remember reading. Over the years
] have learned the hard way most of
what he explains so well. | wish | had
had Masiers as a teacher years ago.
JoN B. OAKLEAF
Moline, Il

Reading “The Art of Tape Record-
ing” was like reading my autobiogra-
phy. | learned most of the techniques
that Mr. Masters explains by the at
times frustrating experimental method.
But [ also discovered an association of

creative tape-recording enthusiasts with
members in every part of the world.
Readers who would like 10 pursue Mr.
Masters’s suggestion that there is joy in
creative lape recording should request a
free information packet from World-
wide Tapetalk, c/o Charles L. Towers,
Secretary, 35 The Gardens, West Har-
row. Middlesex, HA1 4HE, England.
BiLt Baucum
Independence, Calif.

3 p)

Zapping Peel

Mark Pecl made a small error in his
March review of Frank Zappa's “The
Perfect Stranger’™ and “Them or Us™ by
referring, in a comment on Zappa's gui-
tar work. to “the late Jimmy Page.” If
we are thinking of the same Jimmy Page
(trom Led Zeppelin), he is far from
deceascd. At present, Page and Paul
Rogers from Bad Company have

teamed together to form a new band

called the Firm, which has rcleased an
album and 1s planning a U.S. wour.

ScOTT LAMBIASE

Fairfax, Va.

Perhaps Mark Peel could acquire a
degree of musical 1aste, which he so
obviously lacks, by taking his tongue
out of his cheek and licking Frank Zap-
pa’s Sinister Footwear. Those of us who
have been Zappa fans since “‘Freak
Out™ recognize “Them or Us” as
Frank’'s finest atbum in several years.

Please let Mr. Peel confine his reviews
1o bands like Culiure Club, which he
describes as “"‘among the mosi pleasant,
endearing pop-culture sensations

" and leave Frank Zappa 10 those

who know, appreciate. and love him.
KENNETH C. KNIGHT
Powell, Tenn.

Yoko Ono

| found Mark Pcel’s January review
of Yoko Ono’s “Every Man Has a
Woman™ blatantly biased and irrespon-
sible. Instcad of reviewing this collec-
tion of interpretations of Ono’s music,
Mr. Pcel wrotle a personal assault on
her. This “inadequate™ artist. as he put
it. has worked in the torefront of cre-
ative music since the early Sixties,
whether with John Cage, Ornette Cole-
man. or John Lennon. Mr. Peel’s bias is
so obvious that he scems 1o have writ-
ten the review betore breaking the
shrink wrap on the album. A critic is
entitled 10 give a negative review, but a
personal attack on an artist demon-
strates a locker-room, 1owcl-snapping
mentality that STEREO REVIEW should
avoid.
BoBs BURNETT
Arlinglon, Va.

U2 MP.

1 have read STEREO REVIEW for five
years. and | have found the best review
vetin the February 1985 issue. My com-
pliments 1o Mark Peel. IHis *Best of the
Month™ review of U2’s ““The Unforget-
table Fire’" has given me a better under-
standing of the group as well as giving
them the recognition they deserve. Fi-
nally someone has paid atiention 10
good music.

Jinmt BARKER
Ada, Ohio

Bouguet and Brickbat

Julian Hirsch is a patient, yet fasci-
nating educator, and David Ranada’s
contribution to the February review of
the Pioncer LaserDisc/CD player was
masterly. with both lucid explanation
and a sense of the luck-and-coincidence
side of technology.

Your continuing saga of CID’s vs. ana-
log recordings i1s always lively, please
keep it up. for it both teaches and
amuses. While I'm not one of the gold-
en-cared who can hear the ditterence
between brown and black speaker wire.
I can certainly hear the difierence be-
tween Compact Discs and even “digi-
1al” or direct-10-disc analog LP’s.

One complaint: please stop publish-
ing features about multi-million-dollar
siereo/video/bar/waterbed “sysiems.”
The “"money green™ sysiem of a few
issues ago 1s not what STEREO REVIEW
ought 1o be about. What interests me is
high-quality equipment housed clever-
ly, functionally, and beautifully.

Davib W. SIGETICH
Markham, Ont.

Gallie Van Gogh

Since when is the Dutch painter Vin-
cent van Gogh a Frenchman (March
“Video V.1.P.s™")? Is Christic Barter
next going to tell us that Rembrandt
was an Italian?

CAase M. M ANDERSIOOT
Covina, Calif.

Maybe un honorary Frenchman?

Discordant Awards

Somewhere there's a disconnect.
How is 1t possible for both “Born in
the USA™ and *"Purple Rain™ 10 be giv-
en 1984 Record of the Year Awards
(February issue) by STEREO REVIEW? It's
incomprehensible. Might as well have
Mother Theresa and Larry Flynt share
an award. It really makes your judg-

ment suspect.

STEVE KOHN
APO San Francisco, Calif.

CD Sidelights

Have you noticed the typographical
error on  Deutsche Grammophon’s
Compact Disc (400 067-2) of Mozart's
Great Mass in C Minor? The trilingual
disc label identifies the work as the
“Grosse Messe c-moll,” the “Grande
AMesse en ut mineur.” and the “Grand
Mess 1t c-minor.”™ Doesn®t sound that
bad 1o me.

Jim SuLLIVAN
Santa Ana, Calif.

The best thing about Compact Discs
is that you can comb your hair in
them.

RonaLD KONOprka
Potsdam. N.Y.

Digital Conwerts

IHi-fi history does indeed repeat itself.
A couple of decades ago [ switched from
a good tube amplifier 10 the new Dyna-
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A few words for those who have.

INTRODUCING THE THIRD
GENERATION CD PLAYER
THAT'S LIGHT YEARS AHEAD
OF THE COMPETITION.

After listening to one of Sony’s
new third generation component
CD players, you begin to realize
youre hearing something not pos-
sible 1n any first, or even second
generation player.

Its a whole new level of tech-
nological achievement not merely
designed for those who apprect-
ate great specs, but those who
appreciate great music, as well.

A RESPONSE CURVE THAT
ISN'T A CURVE.

All CD players are endowed
with a much flatter response curve
than any turntable or tape deck is
capable of reproducing. Unfortu-
nately most are also endowed with
a conventional converter/ilter
system. Which tends to cause high
frequency Irregularities.

However, take the response
curve of Sonys new CDP-302 (the
one thats flat as a board).
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FR

SONY V" "’HP(T)MPET” ION

—

Sony Uni ’"mrf"onverterSysiem
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As you can see, it's far more uniform
than the one found in conventional
models. What this should tell you

1s that when you listen to even the
most Intricate piece of music, you'll
be hearing precisely what the
musicians recorded. Nothing more.
And nothing less.

YOU CAN'T BEAT OUR CLOCK.
Perhaps the most interesting

"little” feat of engineering 1s
Sony's new Unilinear Converter
System. Its high-speed, digi
tal-to-analog converter
works by virtue of a “‘mas-
ter clock’ Using this single
clock dramatically

reduces intermodulation distortion
common to ‘multiclock” converter
systems.

When you combine all this with
our new, high-
resolution
digital filter,
1t results In
something
even the
= most ardent
audiophile
will find no
fault with:

! ncredibly

1 flat response,

=== Termarkable
He e 100K phase linear

ity and the conspicuous absence of

spurious noise caused by conven-

tional oversampling.

Of course, you'l need a mas-
ters degree in engineering to
fully understand all the intricacies
of our new Unilinear Converter.

But you certainly don't need one
to apprecilate 1it.

A NEW CHIP OFF

THE OLD BLOCK.

The heart of our new CD play-
er 1s a thing of beauty. This award-
winning microchip governs nine
different functions usually requiring
multiple chips in conventional play-
ers. But more importantly, :
it simplifies the signal pathis
and improves reliability &—L/&

CHANGE TRACKS AT g
THE SPEED OF LIGHT.

Sony has done away
with the lumbering gear-
driven tracking mechan-
1sm, and instead, created a whole
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new Linear Motor Tracking System.

It uses a compact laser optic
assembly thats one-third the size of
typical units. And 1ts hinear, noncog-
ging motor allows the laser to move

SV,
oA
W75

CONVENTIONAL sony ¥
LASEROPTIC  MINIATURIZED LASER
ASSEMBLY

faster and more precisely.

If youre wondering what speed
has to do with these mechanisms,
we'd like to remind you of the fact
that 1t takes some CD players up to
15 secondstogo <
from the firstto  ( _...
the last trackon s
adisc. But with
ours, you can
go from track 1
to 99 in less than
a second.

FEATURES WORTH HEARING
MORE ABOUT

Not all of these advances are
audible to the naked ear.

Both of our new CD players
come complete with Sonys Remote
Commander® unit which provides
direct access to up to 99 tracks or
subcoded selections. In addition,
both have Automatic Music Sensor,™
high-speed search and three-way
repeat. (The CDP-302 shown here
also allows for programmalbility of
up to 16 of your favorite songs.)

We'd also be remiss in not tell
ing you about our built-in subcode
port. Which in the not-too-distant
future you can make good use
of when CDs are integrated with
graphic information.

By now, you're beginning to get
the 1dea that the new line of Sony

CD players not only
¥ sound remarkable,
they are.
So having heard
and read just about
all there 1s to hear
OPTIC ASSEMBLY and read about
them, we suggest theres only one
thing left to do. Go to your Sony hi-fi
dealer and purchase one.

Of course, theres no rush. It will
take our competition at least one
or two generations to catch up.

© 1985 Sony Corporation of America. Sony and
Remote Commander are registered trademarks
of Sony Corporation. Automatic Music Sensor
and The Leader in Digital Audio are trade
marks of Sony Corporation of America
Model CDP-102 also available

SONY

THE LEADER =
IN DIGITAL AUDIO.

SONY LINEAR MOTOR
TRACKING SYSTEM
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co 120 solid-state amp. The improve-
ments and advantages were both dra-
matic and impressive. Yet the doubters
criticized the new ‘“transistorized
sound’ at length. Of course, time has
scttled that dispute.

Recently | purchased a Sony D-5
Compact Disc player. Words cannot
adequately describe the revolutionary
advance this medium has brought to
sound reproduction. | can only read
with amusement the negative letters
about digital audio that STEREO REVIEW
publishes. Once again the critics com-
plain of “impure” sound. this time
because 1t's been “digitalized.™ It will
take time to show them the way. Mean-
while, I and many others will just con-
tinue to enjoy the spectacular sound of
our Compact Discs.

MARK PATTERSON
Virginia Beach, Va.

In January’s “Technical Talk.” Julian
Hirsch. for whom I have the greatest
respect, concluded that the cartridge
“won" in an A/B comparison between
digital and analog discs. From an engi-
ncering standpoint that may be so, but
what the comparison means 10 audio-

philes is that for less than $500 we can

have sound from a CD player that is
equal to. if not better than, that pro-
vided by high-end analog record players
and cartridges together costing three 1o
six times as much. What we’ll miss with
CI>’s is the never-ending battle to keep
records clean, the nagging suspicion
that our cartridge adjustments are not
correct, and the inevitable hiss and
rumble, no matter how soft.

1 have purchased more than one
hundred CD’s in the three months |
have owned my player. Less than 5 per-
cent of them have been disappointing,
which i1s a far better experience than
I’ve had with analog records. Also,
thanks to the handling convenience of
CD’s, my wife and I listen to our favor-
ites four or five times as often as we do
our favorite LP’s. And, finally, to re-
state Mr. Hirsch’s last point, our CD’s
“should go on forever.”

JunD BARBER
Augusta, Ga.

Perfect Records

Just a note to let everyone out there
know that flat, quiet, on-center LP’s can

be made. It is disgustingly easy. As a
matter of fact, it's my job. I run the
quality-control department at a custom
pressing plant in California.

Julian Hirsch’s January “Technical
Talk,” about a comparison between
Compact Discs and Sheffield LP’s,
came as no surprise to me. The Shef-
field LP’s are pressed at my plant, and |
make certain that they will give CD’s a
run for the money. So to all you dis-
gruntled record buyers who are fed up
with noisy, warped pressings, | say that
records can be perfect, but they will
only be as good as the company that
makes them.

MARK WILLIAMS
Camarillo, Calif.

Crstal Cathedral Pipes

In the March issue there is a letter
from James Edwards of Electro-Voice,
who states that the E-V 30W is “still
substituted for the 32-foot organ pipes
at Robert Schuller’s Crystal Cathedral
in Garden Grove, California . . . .”
While it is true that the 30W is incorpo-
rated in the Cathedral’s organ (the
world's sixth largest), it is not a “*substi-
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MAXELLTAKES
COMPACT DISC QUALITY
OUT OF

THE LIVING ROOM.

Ah, the comforts of home. They’re tough to
leave behind. Especially when it comes to
things like your compact disc player.

But even though you might not be able to
take the player with you, you can take the bril-
liant sound quality. If you record your compact

discs on Maxell XL-S cassettes.

By producing smaller, more uniform mag-
netic darticles, we can pack more of those
particles on the tape surface. Which makes it
possible to record more information on a given
area of tape.

. _.,

As aresult, AC bias noise is greatly reduced. And maximum
output levels are significantly increased. In fact,
the dynamic range of XL-S is ex-
panded so much, it can capture
everything from the subtle passages @
to the extreme bursts inherent to
compact discs.
So record your compact discs on

Maxell XL-S.
ITS WORTH IT

quality wherever you feel

Then you can enjoy their sound
at home. © 1985 Masell Coporanon of Amesica, 60 Oxdord Drive, Moonechie, N J. 07074
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tute” for the 32-foot pipes. There are

four sets of real 32-foot pipes. In addi-

tion, there is one very soft 32-foot stop

that is clectronically produced. It is this

stop that uses the 30W speaker, and
does so very effectively.

FREDERICK SWANN

Director of Music and Organist

The Crystal Cathedral

Garden Grove, Calif.

Too Old to Write

The person that is writing *“‘Popular
Music™ is obviously too ancient to even
be allowed to express an opinion on
modern music. Just look at Billy Squier
and the legendary Twisted Sister ruth-
lessly cut down in the December issue!
The jerk that writes these reviews is
obviously hypercritical and prejudiced
against modern music, especially
heavy-metal rock-"n’-roil.

MATTHEW HAGNY
Gettysburg, S.D.

Our reviews in the Popular Music sec-
tion are written by various critics whose
names are listed at the beginning of the
section. Their ages vary. The December

review of Twisted Sister’s “'Stay Hun-
grv" was written by Steve Simels, and
Mark Peel reviewed “'Signs of Life” by
Billy Squier. Both writers are known to
be cranky on occasion, but neither is
anywhere close 10 qualifying for Medi-
care or Social Security.

Errata

Carlo Maria Giulini’s recording of
Verdi's Falstaff, referred 1o in Robert
Ackart’s March review of Giulini's new
recording of {// Trovaiore, derived from
a co-production by several opera com-
panies, but it was not, as stated,
recorded at Covent Garden. The live
recording was made by the Los Angeles
Phitharmonic in the Dorothy Chandler
Music Pavilion in Los Angeles.

Our March test report on the JBL
250T: speaker system incorrectly gave
the price as $3,000 per pair. The correct
price is $3,396 per pair.

In Louis Meredith's February review
of the video *“Asia in Asia,” it was
erroneously stated that John Wetton
appears in the video rather than Greg
Lake. It was, in fact, Lake who per-
formed.

USAACSTERN POSTER|

A limited-edition, full-color
poster version of Al Hirschfeld’s
drawing of Isaac Stern on our
February cover is available, while
the supply lasts, to STEREO REVIEW
readers for just $4 to cover postage
and handling costs.

Commemorating our 1985 Mabel
Mercer Award to Stern, the poster
can be ordered from Awards
Poster, Stereo Review, P.O. Box
1129, Murray Hill Station, New
York. N.Y. 10016.

J SAX %%

THE MABEL MERCER AWARI) 1985
rourstanding contriburions o
the quality of American musical like

“We were hardly surprised to find that the V15
Type X-MR is a sterling performer...with
unsurpassed clarity and freedom from distortion
...Shure has made one of the world’s best
cartridges even better”
High Fidelity Magazine

“Shure’s new V15 Type V-MR actually provides
a substantial improvement in the tracking ability
of what was already the best tracking cartridge
we know of”’

Stereo Review Magazine

“This time Shure has really come through. ..
What you get is. .. detail, especially at high
frequencies. There's a wonderful bloom around
the music, and it's natural, not hyped”

Stereophile Magazine

The Shure V15 Type ¥-MR~—no other com-
ponent can bring so much sound out of
your system for so little money. A combi-
nation of the revolutionary Micro-Ridge
Tip and Shure’s extraordinary Beryllium
Stylus Shank, this cartridge has redefined the
upper limits of high-frequency trackability.

You'll hear more from us.
CIRCLE NO. 41 ON READER SERVICE CARD



i Of The Many Reasons Why
w Polk Speakers Sound Better.
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Polk's excl.sve new Silver Coil Bome Tweete s
achieve wilesy dispersadsilky smooth, crystd clear
high frequency reproducion.

Polk's e)ucbsvé Tritam nete Polymer Cone Drwvers

reproducescizan, clear bettar defined bass and
midrangz.
- »’\\;— :
L)
.-.—“
’

Pdk’s tetal dedication to a philosphy of quaitymesults in dramatically better sounding speakers for your nomre and ar ($39.95 - $850 ea.) Polk’s incrzdibly complex 1sophase Crossoves Sys-
tems achieve seamlessly smooth, coherently

musical scuic. I
“Yas:ly superior to the competition.” “QOur advic2 is not to buy speakers until
Musician Magazine ~ you’ve heard the Palks™
The experts agree: Polk speakers are designed Musician Magaziee

bett2-, bwilt better, and sound be-ter! That's Hear Polk’s revolutionary TRLE STEREOQ

why Po k was voted #1 for the last two years SDAs, and all the other critically acclaimed
o ir the Audio Videc Hi Fi Grand Prx. This Polk speakers for home and car today.(from

shoJ d ome as-no surprise because speakers  $39.95 - $350 ea.) High Fide ity said, “You

are 2.r business, our only business. Everyone  owe it to ycurself”

knons that in order to be the best, you have ;

tc sp2c alize. Polk builds the world's best Polk Audio ,

sounding loudspeakers. We truly are THE 1915 Annapolis Rd., Baltimore, Md. 21230

SPELKER SPECIALISTS®

CIRCLE NO. 37 ON READEF SERVICE CARO S . :
m’jm Polk's extacrdinarily tharcugh quality contrd pro-

™ gram is ycur assurance 3t sonic excellence and total
The Speaker Speciclists salisfaction.

For Dealer Nearest You Call TOLL-FREE 800633-2252 Ex1. 855




EW PRODUCTS

Yamaha

The Yamaha CD-X2 Compact Disc
player can be programmed 10 play up 10
nine tracks in random order. The draw-
er-loading player has a three-beam laser
said to improve tracking, and a resam-
pling frequency of 88.2 kHz is used to
increase resolution and clarity. The
higher sampling rate enables low-pass

digital filters to be used instecad of

sharp-cutofl’ analog filters, and phase
distortion is said to be reduced accord-
ingly. Controls allow skipping to the
next track or back 1o the start of the cur-
rent track as well as searching in fast
forward or reverse. The player can
repeat either an entire disc or selected
tracks. The front-panect headphone out-
put is adjusted by a level control located
above the jack. The display shows track
number. clapsed time. or total time.
Price: $399. Yamaha Electronics Corp.,
Dept. SR. 6660 Orangethorpe Ave.,
Buena Park, Calif. 90620.

Circle 120 on reader service card

- S

Cramolin

A fast-acting anti-oxidation solution.
Cramolin acrosol spray i1s said to clean
tubricate, and preserve all metal sur-
taces, including gold. It is designed to
form a protective molecular layer on
the metal, removing the oxides from the
contact surface and holding them in
suspension. When two treated contact
surfaces meet, the Cramolin layer is
pushed aside, removing the oxides with
it. When the contact is broken, Cramo-
lin is claimed 10 re-cover the area, pro-
tecting it from reoxidation and reducing
the contact resistance. Cramolin is rec-
ommended by the manufaciurer tor use
on all switches, phono-cartridge pins,
tone-arm connectors, plugs, jacks, and
connecting cables, The R-2 Tech Kit
includes 6 ounces of the spray, lint-frece
cloths, foam swabs, and cleaning
brushes. Price: $9.95. Replacement
spray cans are $7.25. Caig Laboratorics,
Dept. SR, P.O. Box J, Escondido, Calif.
92925-0051.

Circle 121 on reader service card
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Infouty
The Infinity MRA-150 car stereo

power amplifier is rated 10 deliver 75
watts per channel into 4 ohms with less

than | percent distortion. [t uses a qua-
si-complementary output stage. with a
pair of virtually 1dentical transistors,
that 1s said to give it an especially well-
balanced output. The amplifier is di-
rect-coupled throughout and uses mod-
crate amounis of negative feedback.
There are no fuses. A protection circuit
that operates independently of the au-
dio circuitry shuts the amplifier down
during extreme overload conditions;
since 1t does not limit current during
normal operation, il Causes No sonic
degradation.

The MRA-150 has a remote turn-on
feature that works with an automatic-
muting circuit. The input levels are
adjustable, and the speaker connections
are push-type. Frequency response is
given as 1.4 to 125.000 Hz +0. — 3 dB,
rise time 3 microseconds. Price: $319.
Infinity Systems. Dept. SR, 9409 Owens-
mouth Ave.. Chatsworth, Calif. 91311.
Circle 122 on reader service card

Tandberg

The Tandberg TPA-3009A 200-watt
mono power amplifier is designed to
perform under almost any load condi-
tion. which is said 10 make it suitable
for driving high-performance speakers
and muluiple pairs of speakers that pres-
ent dithcult impedances. The amplifier
has eight high-current MOSFET output
devices and does not use any negative
teedback. voliage limiting, or current
limiting. The audio stages use selected
high-spec polypropylene capacitors and
metal-film resistiors in a totally discrete
configuration. The constant-impedance
high-current driver stage is specifically
designed 10 realize the capabilities of
the MOSFET’s. A voltage-comparator
circuit i1s used to make the output

devices lincar without any feedback.
The amplifier is rated 1o deliver a
continuous output of 200 watts into 8
ohms, 330 watts into 4 ohms. or 456
waltts into 2 ohms, all from 20 10 20.000
btz with less than 0.05 percent 1o1al har-
monic and intermodulation distortion.
It can also deliver a short-term dynamic
output of 1,512 watts into a 0.5-ohm
impedance and has a peak current ca-
pacity of 55 amperes. Slew rate is 250
volts per microsecond. The A-weighted
signal-to-noise ratio is 94 dB. The TPA-
3009A measures [ 78 x 3Va x 13¥ inches
without the optional rosewood end pan-
els shown and weighs 25 pounds. Two
units can be stacked for stereo opera-
tion. Price: $995 each. Tandberg of
America, Dept. SR, Labriola Court, Ar-
monk. N.Y. 10504.
Circle 123 on reader service card

TAPE NOISE REDUCTION

oar -

Phoenix

The P-522 noise-reduction unit from
Phoenix Systems can add 30 dB of
dynamic range to recordings made on
cassctte and open-reel tape decks that
lack Dolby C or dbx noise reduction.
The processing reduces tape hiss and
increases headroom. The encode/de-
code companding sysiem compresscs
the signal during recording at a ratio of
2:1 and expands it during playback at a
ratio of 1:2. Simultaneous encode/
decode permits real-time monitoring
from decks with three heads. A propri-
etary gain-modulation suppression cir-
cuit i1s said to eliminate distortion
caused by incomplete cancellation of
modulation. Switchable hard-wire by-
pass and return-level trims are in-
cluded. Price: $135, or $79 in kit form.
Phoenix Systems, Dept. SR, P.O. Box
338-B. Stone Mountain, Ga. 30086.
Circle 124 on reader service card

B&W

Two laser-optimized drivers are verti-
cally aligned in the B&W DM 100 loud-
speaker. Their claimed near-perfect




R i =
transient behavior and extended linear 1

dispersion are said to result from the
usc of laser interferometry in the devel-
opment process. The horizontal disper-
sion is given as + 2.5 dB of the on-axis
response from 20 to 15,000 Hz over 120
degrees of arc. The woofer has a 6-inch
nominal piston diameter with a l-inch
high-temperature voice coil. The cone is
made of composite fiber. The tweeter is
I inch in diameter with a polyamide
dome/coil. The crossover, at 3,000 Hz
is a fourth-order-Butterworth design.
With an input of | watt, the DM100 is
rated to produce a sound-pressure level
of 89 dB at a distance of | meter. Fre-
quency response is given as 80 to 20,000
Hz +3 dB. The speaker is said to be
suitable for use with amplifiers rated
from 10 to 75 watts. The cabinet. fin-
ished in simulated walnut or black-ash
veneer, measures 8% x 142 x 8
inches. Price: $218 per pair. Anglo
American Audio, Dept. SR, P.O. Box
653, Buffalo, N.Y. 14240.

Circle 125 on reader service card

Acoustic Design Group

A scries of three bookshelf-sized sub-
woofers from the Acoustic Design
Group. called High Speed Woofers, are
intended to complement small book-
shelf systems having poor low-bass per-
formance. The HSW units can be sheif-
mounted either vertically or horizon-
tally and range in size from 12 x 8 x 11
inches (the HSW-100, top in photo) to
15 x 8 x 11 inches (the HSW-200, bot-
tom in photo). Each speaker has a built-
in 70-watt amplifier and a crossover
network that rolls off its response at 12
dB per octave above 110 Hz. The HSW
serics i1s said to be able to reproduce
bass frequencies down to 24 Hz; the
larger and more expensive models are
capable of higher output levels.

The HSW-100 has a single 6%-inch
driver, the HSW-1§0 (not shown) an
8-inch driver. Prices: $229.95 and
$269.95, respectively. The HSW-200
has two 6l-inch drivers and costs
$299.95. Cabinets are medium-density
fiberboard with walnut or oak veneers
and solid wood corners. Acoustic De-
sign Group, Inc,, Dept. SR, 620 E.
Bleeker St., Aspen, Colo. 81612,

Circle 126 on reader service card

CONCRETE
PROOF.

Briggs & Stratton engines
cut thair teeth on industrial
jobs. And that means
tough, longer lasting
engines for you. Because
everything we learn at work
we bring home.

BRIGGS & STRATTON

The pawer in power equipment.

Melntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Mcintosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that
covers all of North America

T e " gy ]

Mcintosh Laboratory Inc. SR
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

MAME

ADDRESS

TODAY!

CITY STATE 2ip

P——————
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If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.

CIRCLE NO. 32 ON READER SERVICE CARD




AUD/O/V/DEO NEW PRODUCTS
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VEC

Built-in stereo decoders enable two
new NEC recciver/monitors 1o repro-
duce full stereo sound from sterco TV
broadcasts. The CT-2505A (shown) has
a 25-inch screen, the CT-2020A a 20-
inch screen. The CT-2505A 1s a 134-
channel cable-rcady monitor/receiver
with wireless remote control. 1t has dual
rf. inputs, dual video inputs, a comb fil-
ter. and a built-in timer. A sterco ampli-
fier and a pair of side-firing spcakers are
included. Price: $950.

The smaller CT-2020A has all the
same features as the CT-2505A. but 1t
uses a flat 20-inch-square picture tube
for increased viewing arca (compared to
a standard 20-inch tube) and less distor-
1on. [is front-inng spcakers are corre-
spondingly smaller. The PLL-synthesiz-
er tuner can bring in 142 channels and
is cable ready. An on-screen display
shows the time. Pnice: $799. NEC.
Dept. SR, 140t Estes Ave.. EIk Grove
Village. 1ll. 60007
Circle 127 on reader service card

duced by three means: a transformer to
compensate for distortion in the video
signal. a modified deflection-circuit
power supply to imit scanning inaccu-
racies. and a regulated power supply 1o
maintain constant brightness. A tran-
sicnt-reshaping circuit speeds up the
risc and fall times of the video signal 1o
restore transient responsc. Other refine-
ments include a comb filter and auto-
matic color temperature control. Hori
zontal resolution 1s 400 lines. and there
are three video inputs. Price: $1.095.
Harman Kardon. Dept. SR, 240 Cross-
ways Pk. W.. Woodbury. N.Y. 11797.
Circle 128 on reader service card

Harman Kardon

The 25-inch VM 100 video monitor
from Harman Kardon contains special
circuits said to ensure a high-quality
picture. The shadow detail is continual-
Iy adjusted for optimum contrast, and
dynamic geometric distortion is re-
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Pioneer

A mid-priced LaserDisc player from
Pioneer Video. the PR8210 handles
both & and 12-inch laser-read video
discs. The speed of play can be in-
creased to three times normal in both
forward and reverse. The scan control
allows rapid movement to the begin-
ning of either the next or the previous
chapter. Playback can be slowed 10 a
single frame every few scconds in for-
ward or reverse. Entering the desired
chapter or frame number gives rapid
access 1o any point on the disc.

The two audio channels of the
PR8210 permit a choice of either sterco
sound or a separale audio program
(such as a foreign language) if onc is
recorded on the disc. CX noise-reduc-
tion decoding 1s built in. The audio sig-
nal-to-noisc ratio is rated at greater than
70 dB. Total harmonic distortion 1s
rated as less than 0.3 percent. frequency
response from 40 1o 20.000 Hz. A wire-
less remote control is included. Price:
$499. Pioneer Video, Dept. SR. 200
West Grand Ave., Montvale, N.J.
07645.

Circle 129 on reader service card
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The CableMaster cable/VCR  pro-
grammer from JNEL Corp. automati-
cally switches cable-TV channels 1o al-
low unattended recording of video pro-
grams on ditferent channels. The pro-

grammer turns the cable-TV converter
to the selected channels at the times that
have been programmed into the VCR,

=

|

enabling the VCR 1o record up 1o eight
programs on ecight diflerent channels
over two weeks. The unit also turns the
cable converter on and off’ between
recordings. Because 11 sends switching
commands to the cable converter with
an infrared beam. like a remote control,
the CableMaster will work only with
converter boxes that have provisions
tfor infrared remote control.

Different plug-in *personality” mod-
ules make the programmer usable with
any type of intrared-controlled cable-
TV converter. Personality modules are
available for use with satellite receivers
having infrared remote control. The Ca-
bleMaster can also be used 1o control
VCR’s that lack timing ability. Since all
switching commands are sent by in-
frared beams. no cables or wire connec-
tions to the VCR or the cable-TV con-
verter are required. The CableMasiter
comes with one personality module.
Price: $169.95. Additional modules are
$24.95 cach. JNEL Corp.. Dept. SR.
792 South Main St.. Suite 23, Mans-
field. Mass. 02048.

Circle 130 on reader service card
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AudioSource

The AudioSource AV One is an au-
dio-vidco selector and signal processor
designed to control the picture and
sound of an audio-video system. Front-
pancl switches control monitoring and
dubbing. A sct of input and output jacks
for one VCR are on the tront panel. and
a sccond VCR can be connected to the
rear pancl. There are jacks on the rear
for three more high-output sources,
which can be dubbed onto either VCR.
Knobs control detail and sharpness of
the picture.

Audio controls include a ten-band
graphic equalizer, DNR (Dynamic
Noise Reduction), stereo synthesizer.
hiss filter. and mono switch. The equal-
1izer frequencies arc centered at 31.5, 63,

125, 250. 500, 1,000, 2.000. 4.000,




| 8.000. and 16,000 Hz. Maximum gain
or attenuation is 12 dB. Sliders are also
used to mix and fade audio and video
signals. The unit is 19 inches wide and
can be rack mounted. Price: $579. Au-
dioSource. Dept. SR, 1185 Chess Dr.
Foster City. Calif. 94404,

Circle 131 on reader service card
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The Sharp VC-487U VHS Hi-Fi vid-
eo-cassette recorder will play mono,
stereo, and VHS Hi-Fi video cassettes.
In addition to its hi-fi recording and
playback capability, its linear two-chan-
nel audio recording system has Dolby
noise reduction. The recorder has three
speeds and can record up to eight hours
of programming. The timer allows one-
touch recording. The headphone jack
on the front panel has a level control. A
fourteen-function infrared remote con-
trol 1s included. Price: $1,099.95. Sharp,
Dept. SR, 10 Sharp Plaza, Paramus
N.J. 07652.

Circle 132 on reader service card

CommTek

A booklet titled “Tuning In to Home
Satellite TV™ explains the technology
and programming of satellite TV. It
describes the equipment needed to re-
ceive TV signals broadcast directly
from satellites and includes a question-
and-answer section and a glossary. A
thirty-two-page section lists a typical
month’s programming on the 123 satel-
lite channels available for viewing. The
booklet was prepared by the editors of
Satellite Orbit magazine, which serves
owners of home satellite-TV systems.
Price: $1 to cover postage and handling.
Savellite Orbii, CommTek Publishing
Company, P.O. Box 1700, Dept. SR02-
DLR, Hailey, Ind. 83333.

Circle 133 on reader service card
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by David Ranada

IDEO BASICS

\ N\

Fuvaluating Resolution

N-STORE c¢xamination of the

resolution of a video monitor

or TV set is not casy. You

shouldn’t just glance at the
images and say, “That one is sharp-
cr.” More critical viewing is neces-
sary, and that involves more than
just getting the same image on a
couple of screens.

The ability to judge monitor reso-
lution without the use of special test
patterns or signals is intimately con-
nected to your visual acuity and to
the distance from which you view
the screen. On average, the human
eve can resolve details separated by
1 minute of arc (%0 of a degree) in
the field of vision. Taking this figure
together with the maximum resolu-
tion available using the NTSC vid-
co standard (about 330 lines. both
vertically and horizontally). the
viewing distance beyond which the
structure of the scanning pattern, or
raster., should become invisible
works out to 20.8 times the picture
height: about 26 feet for a 25-inch
screen or 20 feet for a 19-inch.

Most viewers, however, sit closer
to their screens than that and
should, 1n theory, be annoyed by a
highly visible raster. But, on the
whole. viewers have been satisfied
with NTSC picture quality despite
their close viewing distances. Even

the Society of Motion Picture and
Television Engincers (SMPTE) rec-
ommends viewing distances of only
four to six times the screen height in
several of its standards. In general,
the raster does not become eastly
visible unul the viewing distance is
reduced to less than four times the
picture height. There are several
reasons for this, all of which bear on
the evaluation of video monitor res-
olution.

The l-minute-of-arc visual-acuity
figure applies only to the kind of
sharply defined, stationary images
found in test patterns. One of the
principal reasons a TV picture looks
as good as it does is that the image 1s
usually in motion. The eye’s resolv-
ing powers fal}l off tremendously if
the image moves, to as little as one-
fifth of its fixed-image acuity.

Moreover, a typical image cannot
be resolved with infinite detail. Be-
caus¢ a video camera or picture
tube requires time to sense or repro-
duce a change in image intensity,
transitions between light and dark
arcas on the screen can never be
instantancous or perfectly sharp.
Even the raster is imperfect in all
picture-tube based designs (certain
flat-screen technologies have more
nearly ideal raster charactertics). A
picture-tube scan line is not uni-
form in brightness over its height.
Rather, it fades in from the top.
peaks in brightness along the center
of the line, and fades out at the bot-
tom. Add to this any vibrations of
the raster due to ““time-base insta-

bility”” in the monitor or the video-
signal source, and the rcsult 1s a
much smoother picture texture than
if the picture elements were sharp
and stationary.

We have. then, an ironic situation
in which “‘less is more.” As Donald
G. Fink pointed out in his 1940
Principles of Television Engineering
(tfrom which much of the preceding
has been derived), “The television
image is satisfactory at . . . short
distances only because it is imper-
fect.”

The foregoing analysis, among
other considerations, suggests sev-
eral guidelines for evaluating and
comparing video resolution. The
guidelines apply equally well to pic-
ture-tube and projection video sys-
tems:

1. Either compare only equivalent
screen sizes or ¢lse adjust the view-
ing distances for different-sized
screens so that they appear to be
ecqually large.

2. View the screens from no farth-
er than four times the picture
height.

3. Adjust the sharpness controls,
if any, to their center, detented posi-
tions. This avoids giving an unfair
advantage to an artificially boosted
video high-frequency response.

4. Use a stationary picture con-
taining many small details, prefera-
bly a test pattern. If that is not avail-
able, use a still-frame from a laser
video-disc player. As a last resort,
us¢ a /ive off-the-air broadcast. Do
not use a picture from a l2-inch

ALTERNATE PICTURE ELEMENTS

L
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|
=

NINA WALACE

The viewing distance bevond which the siructure of a video image is invisible de-
pends on the eve’s resolving power, here shown as an angle (6). To find the critical
distance (D), multiply the height of the screen (H) by 6,876, then divide that result
by the figure vou get when vou multiply the number of active scan lines (483 in the
NTSC systemt) by 0.7, the “Kell factor,” which converts the number of scan lines
into a count of visible picture elements. D = (6,876 X H) + (483 X 0.7)
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VCR system (Beta or VHS), because
both are inferior in potential res-
olution to a live or a video-disc
image.

5. Use exactly the same video sig-
nal from the same source for the
comparisons (you might have to

| Juggle some connections 1o do
this)
6. Adjust the images for equal

contrast and brightness, the brighter
the better (within reason). Visual
acuity is greatly influenced by the
brightness of an image. For this
same reason it is also advisable to
have the same degree of illumina-
tion of the room areas surrounding
the screens. It’s best to have the
screens side by side.

7. Look for sharp transitions be-
tween light and dark, and compare
the blurring of sharp edges or thin
lines. Animated features may be
suitable program material for such
viewing,

8. You may safely turn the color
down or off because the color reso-
lution of the eye is comparatively
poor. In fact, the best color resolu-
tion provided for in the NTSC sys-
tem is less than fifty lines! And color
can be a distraction when evaluat-
ing monitor resolution, which is a
monochrome attribute.

9. Turn the color back on when
viewing small grid-like patterns
(striped or plaid clothing, for exam-
ple), and look for undesirable spu-
rious colors caused by the interfer-
ence between the resolution-carry-
ing luminance signal and the color-
bearing chrominance signal.

10. Wear your glasses or contact
lenses if you need them.

Tip for moviegoers: Tomlinson
Holman, technical director for Lu-
casfilm, tells me that the company’s
audio and film facilities are oriented
toward a subtended Cinemascope/
Panavision picture angle of about
+ 21 degrees. Therefore, when you
g0 10 see a widescreen multichannel
projection of /ndiana Jones or the
like, try 1o sit in the center of the
theater at approximately 3 times the
screen height from the screen to get
the full intended auditory and vi-
sual effect. If you’re bad at estimat-
ing screen height, a piece of paper
82 inches wide subtends about + 21
degrees when held 11 inches in front
of the eyes, so take along a sheet of

typing paper.

ROLL
MODEL.

Our cenditioning program
includes plenty of roadwork.
That's why a Briggs & Stratton
engine works so hard and
lasts s long on a far easier
job. Your lawn.

i,

BRIGGS & STRATTON

~

The power in power equipment.

COMEDY‘CLASSICS

The Famous Funnymen of Films

All on One
90 Minute Feature Length VIDEQ Cassette!
. _M 314 95 and Not Available in Stores!

1 Video Yesteryear presents this uproarious giggle of comedy classics.
A full 90 minutes of fun and laughter for the entire family. For little
more than the price of a blank tape, you can bring your favorite movie
comedians into your own home to watch time and again! This collection [#
is yours for anly §74.95 plus shipping and handling. Order today and g
we'll send you our giant video catalogie absolutely FREE! "
You get ALL the following on one video cassette:
#* Charlie Chaplin in THE NEW JANITOR-1914. Vintage Chaplin:
his first yea: on the screen!

# Harold Lloyd in /’# ON MY WAY.1919. A privileged view of one
of silent comedy's great masters!

| % WC. Fields in THE DENTIST-1932. The original uncensored,
hilarious version!

‘ Laurel & Hardy in * The Flight * from FLY/NG DEUCES-1939. The
comedy routine!

vildest airplane ride since the Wright Brothers!
Our Video catalogue 51.75, sent FREE with your order. Radlo Yesteryear catalogue 50¢.

% The Three Stooges in DISORDER IN THE COURT1936. A
o courtroom farce that is pure madness’
* Daffy Duck in DAFFY THE COMMANDO-1943. Daffy takes on
the entire Third Reich?
# Abbott & Costello in WHO'S ON FIRST-1945. Their most famous
~Video Yesteryear SaveTime. Credi Card Orders
Box C Sandy Hook, Conn. 66482 CALL TOLL FREE

{ gPlease RUSH me copies @ $14.95 each plus $1.95 800-243-0987 Operator 191 ® I
Ishipping & handling. Enclosed is my check, money order, in CT. H1. AK, call 203-426-2574 by '
'or credit card information. | have enclosed applicable I I

sales tax. Check Format: VHS Beta Which Credit Card? é I
[

' Name Card ° %l
2

I I Address Exp. Date < '
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CLOSE YOUR EYES.

TS THE BEST
CD PLAYER
YOU EVER HEARD.
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PIONEER INTRODUCES
THE FIRST COMBINATION

The new Pioneer
CLD-900 will

play CD discs digi-
tally. It will play
conventional laser videodiscs with
analog sound. And itll play the new-
generation laser videodiscs with digi-
tal sound. It is clearly the most versatile
audio/video system yet devised.

Given all this versatility, it's easy tc
assume we've made some kind of
compromise. How could one player
possibly be the best at all these things?
Better, in fact, than if it did one thing
alone?

Believe it or not, the new Pioneer
CLD-900 LaserDisc™ brand videodisc
player is better at everything. Without
any question. And for a very simple

COMPACT DISC AND
LASERVISION PLAYER.

The i2” Standard Videodisc

The 8" Music Videodisc.

independent from
the cabinet.

Next, we gave
our combo player
6 separate servos. (CD players have at
best 3 or 4) We even added a separate
servo to compensate for warped discs,
something that no CD player has
ever had.

Since stability is of such conse-
quence in a laser system, we gave our
player the largest, most stable clamp-
ing system yet devised. Substantially
larger than the clamping system on
any CD.

And to ensure that none of this quality
is lost, we built our player with unprece-
dented quality. As an example, we employ
oxygen-free copper cables in the circuitry

reason. A > itself. As well as gold-plated connectors.
The precision and sensitivity required | o \ For all its technical advances, the
to make a great LaserDisc player is far g CLD-900 is childishly simple to use. One

greater than what's required to make a
CD player. (The laser beam itself must focus
20-25% more accurately on an LV disc than on
a CD disc)

Because of this precision, the CD portion of
our new combo player offers superb specs: a
frequency response of 5 Hz-20 KHz, an S/N
ratio and dynamic range of 96 dB, and a sepa-
ration of 94 dB.

And it comes as no surprise that, by adding
digital sound to the laser picture, LV sound is,
as Video Magazine reports, “the best available
in a home video-plus audio system.”

As everyone knows, a CD disc is physically
very different from an LV disc. So how do you
create a player that reads both so well? That
wasn't easy.

First, we gave our new CLD-900 two distinct
motors: one for CD, another higher-torque
motor for LV. (We could have made a player
with one motor and a lot of gears, but that
would have been a compromise) And we
mounted these motors in an aluminum frame

The Comipact A

dgodisc remote control controls both CD and LV

functions. And sensors in the system automati-
cally set the player for either LV or CD discs.
All youdo is put the disc on the tray; slide it in,
and press “Play.” As Video Magazine put it, “It
could become simpler only by accepting voice

commands...”
The Pioneer CLD-900 costs more than CD

players. It costs more than conventional laser-
videodisc players. But since it’s clearly the best
at everything, shouldn't it?

) PIONEER
Video for those
who really care about audio.

© 1985 Proneer Video Inc. All rights reserved.
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ECHNICAL TALK

"~

by Julian Hirsc/h__\

Ford Fights Back

AR radios have been avail-

able for more than half a

century, but only in recent

years have most of them
achieved a quality level much
beyond mere intelligibility. Under-
standably, automobile manufactur-
ers were not at the forefront of
autosound improvements. Their
primary goal was to sell cars, and
the general public, largely ignorant
of audio, could hardly be blamed
for not demanding that the automo-
bile industry provide them with ex-
pensive options to get improved
sound.

This task fell to the “aftermarket”
car stereo industry, which grew up
to fill the gap. Instead of settling for
the mediocre sound of a typical fac-
tory-installed car radio, you could
buy *“aftermarket’” components that
resembled miniature versions of
home audio components: tuners,
preamplifiers, equalizers, power
amplifiers, and speakers.

The interior of an automobile is
far from an ideal listening environ-
ment because of its dimensions and
the acoustic properties of its con-
tents, size, and shape. As anyone
who has tried to put in or take out a

car radio knows, the installation of
good audio components in an auto-
mobile is no job for an amateur
Snaking wires through the car frame
and doors or cutting holes in panels
and parcel shelves is difficult, risky,
and expensive work,

But a truly integrated, factory-
installed music system, equalized 10
compensate for the known proper-
ties of a specific car, would seem to
offer the possibility of hi-fi quality
without the uncertainty of a specific
installer’s talent—or lack of it.

The first such system emerged
several years ago from a joint effort
of General Motors, Delco Electron-
ics (GM’s electronics division), and
Bose Corporation, and the Delco-
GM/Bose Music System has since
earned a justified reputation for the
caliber of its sound. Originally
available only in a few top-priced
GM cars, since equalization and
speaker placement are different for
each model, the system is now
available as an option in a broader
range of car models.

I recently had the opportunity to
visit the Electrical and Electronic
Division of Ford Motor Company
in Dearborn, Michigan, where I saw
(and heard) some of Ford’s work in
integrated audio-system develop-
ment. Even Ford’s currently avail-
able car tuner/cassette deck, which
will be used in modified form in the
forthcoming Equalized Sound Pow-
er (ESP) systems, offers a degree of
ergonomic refinement that is lack-
ing in most aftermarket radios I
have seen. A large, uncluttered pan-
el with a minimum of pushbuttons
and separate clearly indexed and
marked knobs for most functions,
with no concentric or ‘“push-pull”
controls, simplifies using the radio
while driving. Ford's approach is in

Tested T his Month

Allison CD &8 Speakers

Ultrx R100 AM | FM
Recerver

Sennheiser HD 414 SL
Headphones

Radiw Shack Archer

Video Sound Processor

marked contrast to the more com-
mon design practice of fitting the
maximum possible number of
pushbuttons into the limited panel
space. (Try to push those buttons
while wearing gloves!)

To me, the development of the
ESP speaker systems was the most
interesting aspect of Ford’s efforts.
The problem of achieving good ton-
al balance and stereo imaging is uni-
versal in car audio systems. As Bose
showed, it can best be solved
through a highly sophisticated com-
puter analysis of the sound fields in
a car and the actual frequency re-
sponse at specific listening positions
resulting from specific speaker driv-
ers and locations. The resulting re-
sponse measurement is far from
“flat” even compared with the irreg-
ular room response of a typical
home listening room. Practical im-
provement of the sound in a car vir-
tually requires the use of parametric
equalizers, which can be adjusted to
accentuate or reduce the outputs in
a specific (usually narrow) range.

In the Ford ESP system, each
speaker unit is driven by its own
amplifier, which contains four para-
metric equalizers that are adjusted
for that particular speaker and its
location in the car. Unlike Bose,
which builds an amplifier and
equalizer into each speaker enclo-
sure, Ford combines all the satellite-
speaker amplifiers (usually four)
and their equalizers in a single sepa-
rate module. Another difference be-
tween the approaches used by the
two companies is that Bose uses
small full-range speakers (similar to
those in its home systems) while
Ford has opted for more conven-
tional two-way biamplified systems
with electronic crossovers. The
large amount of low-frequency am-
bient noise in a moving vehicle
requires considerable bass boost to
produce a low-frequency balance
that will overcome the noise. Ford
engineers decided that this require-
ment could best be satisfied by
using  large-volume-displacement
bass drivers.

At the current stage of the ESP
system’s development (it’s still sub-
ject to change), the single “subwoof-
er” is driven by its own 50-watt
ampilifier, which has a crossover fre-
quency that is adjustable from 150
to 300 Hz. One or two parametric
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equalizers can be included in the
bass amplifier (each car model has
its own specific equalization re-
quirements). The high-frequency
satellite speakers (usually four,
though some car models have six)
are driven by individual 12-watt
amplifiers, each of which has four
parametric equalizers to smooth out
the middle- and upper-frequency re-
sponse in the car.

A common amplifier circuit
board is used for the ESP system in
all car lines since the equalizers plug
in and can be installed as required.
The satellite speakers are located
approximately in the corners of the
car (at the ends of the dashboard or
in the front doors, and on the rear
package shelf), and the woofer is
usually mounted on the rear deck.
In one experimental system, the
subwoofer was under the front pas-
senger seat.

A convincing demonstration of
the success of Ford’s design ap-
proach is the system’s measured fre-
quency-response data published in a
technical paper by Ford engineers.
The response measured in one-
third-octave bands was flat within
+ 3 dB from 400 to 20,000 Hz, ris-
ing smoothly in the bass to +12 dB
in the 30- to 60-Hz range (this is the
bass boost intended to overcome
ambient noise). The single 7-inch
long-throw woofer produced a 25-
Hz output at the level of the middle
and high frequencies.

Ford makes intensive use of com-
puters for calculating the frequency
response of a speaker operating in a
car. Some of the design programs

Ford’s experimenial Mark Vil Comtech has audio controls inside the steering wheel.

involve an enormous number of
calculations, which can take a pow-
erful mainframe computer several
minutes to perform. For cases
where standard computers are too
slow, Ford’s Dearborn facility has a
Cray super-computer available to
the engineering department as a
back-up. This could be likened to
keeping the Boston Symphony Or-
chestra on hand for those critical
A/B listening comparisons'

I was also impressed by Ford’s
extensive use of Computer Aided
Design (CAD) for developing new
car radios, both electrically and me-
chanically. One tends to expect a
giant company to have a slow reac-
tion time to new developments, but
Ford has the facilities to pursue new
electronic investigations and make
product-design changes, as often as
needed, in a fraction of the time
required by older methods.

The Ford Electrical and Electron-
ic Division’s laboratories were the
first I have seen that were designed
so that automobiles can be driven
right in, letting the engineers use
them as easily as they would a test
bench. The talented and enthusias-
tic engineers I met there have an
eye-opening array of test equipment
at their fingertips, even including
some rather good home hi-fi com-
ponent music systems (among the
familiar audio brand names repre-
sented were Sequerra, Crown, JBL,
Audio Research, Nakamichi, and
Magneplanar). These are not for the
entertainment of the staff but rather
to permit some degree of side-by-
side comparison between the sound

of an automobile system and & good
home music system.

The practical fruits of these en-
deavars should be appearing in
Ford’s 1986 cars, from the Lincoln
Continental down to smaller and
more affordable models. I rode in a
couple of them, and even a limited
exposure to their sound systems left
no doubt that they delivered real hi-
fi sound quality. In one lab I sat in
an experimental car equipped with
a rather unconventional sound sys-
tem (in respect to its speaker place-
ment) that included a Compact Disc
player. It sounded just great (though
the motor was not running). My
visit to Ford convinces me that real
automobile hi-fi is here to stay and
that Ford will soon be a powerful
factor in that field.

Of course, automotive electronics
goes far beyond audio systems. To-
day’s cars, to say nothing of the cars
of the immediate future that I saw
at Ford, contain an huge number of
electronic components. Some cur-
rent models have more than ten
microprocessors and over three
hundred other IC’s and transistors.

The dashboard information dis-
plays are probably the most visible
signs of the heavily electronic in-
nards of some cars, and the most
impressive example 1 saw of this
was imr a car that will be available to
the public later this year. The Mark
VIl Comtech (presumably derived
from “Computer Technology’) has
among its many unique features a
cathode-ray-tube (CRT) display of
practically every aspect of its inter-
nal and external operation. To
change many of the displayed con-
ditions, such as internal tempera-
ture or fan speed, you merely touch
the appropriate part of the CRT
screen (a grid of infrared beams cov-
ering the front of the screen senses
your finger position).

Other aspects of the Mark VII’s
“cockpit” are more suggestive of a
jet plane than of a car. To my sur-
prise, however, the human engi-
neering of the many controls and
indicators was so good that even
when 1 drove the car for the first
time, on snowy and unfamiliar
roads, 1 had little difficulty in con-
trolling it and avoiding accidents. If
only some of the more cluttered
stereo receiver panels were as legi-
bly and logically designed! O
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BASF Chrome.
The world's quietest tape.

When you buy most audio tapes, you get a little something extra whether you like it or not.

It sounds like thisssssss.

Unless the tape is BASF Chrome. Because unlike ferric oxide tapes, BASF Pure Chrome is
made of perfectly shaped chromium dioxide particles in an exclusive formulation that delivers the
lowest background noise of any tape in the world. It also delivers
outstanding sensitivity in the critical high-frequency range. In fact,

it's designed especially for the Type Il Chrome Bias position on your N
tape machine. And it's guaranteed for a lifetime. .
So, if all you want to hear is the music you record, this little . ‘

message should be music to your ears. BASF Chrome. The world’s ~ Chrome Audio & Video Tapes

quietest tape. The quality never fades.
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TEST REPORTS

ALLISON CD 8
SPEAKER SYSTEM

Judian Hirsch, Hirsch-Houck Laboratories

LLISON AcousTics’ CD 8, the
newest speaker in the com-
pany’s line, i1s a compact,

floor-standing, three-way
system that closely resembles the
three-way Allison:Seven. Like all
Allison speakers, the CD 8 is de-
signed to couple bass energy to the
listening room without the upper-
bass or lower-midrange power-

Allison Acoustics’ latest speaker takes after its predecessors:
smooth, uncolored response, wide dispersion, and clean bass.

response variations that affect most
speaker installations. After exten-
sive investigation designer Roy Alli-
son concluded that in conventional
speaker insiallations, retlections
from room boundaries (walls, tloor,
ceiling) produce a dip in a typical
speaker’s actual acoustic power out-
put (not 10 be confused with room-
resonance effects) at frequencies

RED AXON

usually on the order of a few
hundred hertz. His solution, used in
every Allison speaker, is 10 locate
the woofer(s) as close as possible 10
any adjacent room boundary (floor
or wall). When this is done, in com-
bination with a proper choice of the
woofer crossover frequency, inter-
ference from boundary reflections
occurs at a frequency above the
woofer’s operating range and thus
has no effect on the system output.

In the Allison CD 8, the 8-inch
acoustic-suspension woofer is on
the top, facing upward. It is recom-
mended that the speakers be placed
within | inch of the wall behind
them for best results, but Allison
claims that in any location, the CD
8’s mid-bass acoustic output will be
less influenced by room boundaries

Allison found that
conventional speaker setups
produce dips in the actua:
acoustic power output around
a few hundred hertz

- BAT

than will that of any conventional
speaker placed in the same location.
The unique Allison convex dia-
phragm tweeter and midrange driv-
ers, near the top of the CD 8's col-
umnar cabinet, face forward. The
woofer crosses over at 450 Hz to the
3iz-inch midrange driver, with the
second crossover, to the Il-inch
tweeter. at 3,750 Hz.

The Allison convex diaphragm is
a modified dome driver design
whose unusual shape is said to give
it excellent dispersion qualities. The
midrange and high-frequency driv-
ers use magnetic fluid for damping
and cooling. Both crossovers have
12-dB-per-octave slopes, and air-
core inductors and computer-grade
non-polarized capacitors are used.
Nominal system impedance of the
CD 8 is rated at 4 ohms, and sensi-
tivity is given as a 90-dB sound-
pressure level measured at | meter
with a 2.83-volt input.

Recessed into the rear of the en-
closure, together with the binding-
post lerminals, are two toggle
switches that can be used 10 adjust
the midrange and tweeter outpuls
slightly. With both switches up, the
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EST REPORTS

response is essentially flat; in their
down position, they produce a gent-
ly downward-sloping frequency re-
sponse. The CD 8's oak-finished
cabinet measures 28% x 102 x 10%2
inches, and the speaker weighs
about 35 pounds. Price: $395 each
(slightly higher on the West Coast).
Allison Acoustics, Inc., Dept. SR, 7
Tech Circle, Natick, Mass. 01760.

" Lab Tests

In our listening room, we had to
place the Allison CD 8 speakerson a
narrow ledge some 28 inches above
the floor in order to get them the
recommended | inch or less from
the rear wall. Actually, since this
placement put the higher-frequency
drivers at approximately the ear
height of a seated listener, it was for
us a nearly ideal placement. We also
listened to them briefly using a con-
ventional floor placement that put
the speakers about 15 inches from
the wall. Although the sound was
virtually the same, we chose the first
position for our testing and listen-
ing. We used the flat setting of the
two response-adjustment switches
throughout, since this gave what we
considered to be the best overall
sound balance.

In spite of the frequency-response
irregularities inherent in every live-
room measurement, the CD 8’s
curve was very smooth over the
whole range, sloping downward
gently but remaining within 5 dB of
flat response from 200 10 20,000 Hz.
The woofer response, measured
with a close microphone spacing,
was excellent, flat within 2 dB over-
all from 52 to 500 Hz and sloping
downward steeply at higher fre-
quencies. The output dropped at {2
dB per octave below 50 Hz. When
we spliced the bass curve to the
room curve, smoothing out the
sharp irregularities that were ob-
viously functions of the micro-
phone position, the resulting com-
posite frequency response was an
impressively flat +2, —4.5 dB from
40 1o 20,000 Hz. The dispersion of
the Allison convex diaphragm driv-
ers was excellent, with no more than
6 or 7 dB difference between the on-
axis and 45-degree off-axis response
curves at any frequency up to
20,000 Hz.

Quasi-anechoic response meas-

urements made with our 1QS FFT
analyzer showed an unexpected
+5-dB response varniation from
3,000 to 5,000 Hz that was not pres-
ent in the room measurements
(which are more indicative of over-
all acoustic output power). But we
found that this effect occurred only
on the speaker’s front axis; even at
30 degrees off axis the overall re-
sponse was fairly similar to the
excellent composite room measure-
ments. In any case, the effect was
not audible as such. Close measure-
ments of the midrange driver’s out-
put produced one of the flattest
speaker responses we have meas-
ured, within 1 dB overall (!) over
virtually the full operating range of
the driver.

Near-field measurements of
the CD 8’s midrange drrver
produced one of the flattest
speaker responses we have
seen—unthin 1 dB overall.

The phase linearity of the Allison
CD 8 was as good as its frequency
response, with an overall group-
delay variation of less than 0.4 mil-
lisecond between 1,000 and 20,000
Hz, except for an additional 0.2-
millisecond *‘jog™ at approximately
the 3,750-Hz tweeter-crossover fre-
quency. The impedance curve was
at its maximum of 15 ohms at 49
Hz, and the minimum of 3.5 ochms
was in the 90- to 150-Hz range, jus-
tifying the speaker’s 4-ohm rating.
The settings of the response-adjust-
ment switches had only a minor
effect on the speaker’s high-frequen-
cy impedance.

Speaker scnsitivity measured 89
dB sound-pressure level (SPL) at |
meter with an input of 2.83 volts of
random noise in an octave band
centered at 1,000 Hz. Our reference
SPL of 90 dB required a 3.18-volt
drive level, which we used for meas-
uring low-frequency distortion. Dis-
tortion was just over | percent at
100 Hz and increcased smoothly and
gradually to 5.3 per cent at 25 Hz.

The power-handling ability of the
Allison CD 8 was determined by
observing the onset of acoustic-
waveform distortion when the
speaker was driven by a short tone

burst (one or two cycles on, then an
interval of 64 or 128 cycles off) at
frequencies of 100, 1,000, and
10,000 Hz, each of which falls in the
operating range of one of the three
drivers. The woofer emitted a rasp-
ing sound, showing that the linear
limits of its suspension had been
exceeded, at an input of 78 watts. At
1,000 Hz the waveform clipped at
200 watts, and at 10,000 Hz it
clipped at 20 watts. These results
are consistent with the speaker’s
amplifier power rating of 30 to 200
watts per channel and with the spec-
tral power distribution of typical
music programs. We drove the
speakers with amplifiers rated as
high as 350 watts per channel, and
at any level which we found com-
fortable the speakers sounded un-
strained and were not damaged.

Comments

Like other Allison speakers, the
CD 8 does not produce a “flashy”
sound. There is no particular em-
phasis on any part of the frequency
range (even in the 100- to 200-Hz
range where so many speakers have
response irregularities that unnatu-
rally color male voices). These are
“easy sounding’ speakers that one
tends to forget about after a short
period of listening since the music
comes through with uncolored clari-
ty. In our view, this “‘forgettable”
quality is one of the most desirable
characteristics of any piece of audio
equipment, and it is typical of all
the Allison speakers we have tested
and used.

The virtues of smooth, uncolored
middle- and high-frequency re-
sponse, wide polar dispersion, clean
and undistorted bass, and indepen-
dence from room boundary effects
have been a hallmark of Allison
speakers from the beginning. If you
are looking for “fire and sizzle” in
your sound, the Allison speakers are
probably not for you—nor is most
live music likely to be sonically
satisfying! However, if you want to
enjoy sound that suggests ““the real
thing” and your budget won’t stand
for a pair of Allison:One speakers
($1,020 per pair), you would do well
to listen to the Allison CD 8. It is
about as close to its senior siblings
as you are likely to get.

Circle 140 on reader service card
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TEST REPORTS

ULTRX RI100

AM/FM RECEIVER

e ——— o

Julian Hirsch, Hirsch-Houck Laboratories
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FEATURES

O Rated to deliver 100 watts per
channel into 8-ohm loads between 20
and 20,000 Hz with no more than
0.009 percent total harmonic
distortion

O Digiral-synthesis AM/FM tuner with
twenty-station memory system {ten
preset buttons, each assignable to two
frequencies, one AM and one FM)

0O Automatic and manual tuner scanning

O Switchable tuner 1.f. bandwidth

O dbx noise-reduction circuits for
encoding and decoding tapes with
external tape deck

O Separate inputs for a CD player and
TV/VCR audio output

O DNR and pseudo-stereo matrix circuits
for processing TV/VCR audio signals

O Extensive fluorescent display shows
signal strength, tuned frequency,

preset number, 1.f. bandwidth,
selected source, tape-monitoring
status, volume, tone and balance-
control settings, special circuits
achvated

O Twenty-segment output-level display

O Pushbutton selection of all functions

O Supplied infrared remote control
switches power, varies tuning and
volume, and selects preset stations

O Phono input switchable for
moving-magnet or moving-coil
cortridges

O Connections ond switching for two
tape decks and two pairs of speakers

O Two a.c. outlets, one switched

O Screwdriver adjustments for dbx levels

O Headphone output, *"subsonic'’ filter,
mono and loudness switches

i

RED AXON

HE R100 is the flagship re-
ceiver of the Ultrx line, a
comprehensive series of
stereo receivers and cassette
decks manufactured by Sanyo. One
of the most versatile and full-fea-
tured digital-synthesis receivers on
the market, it is one of the few that
have the necessary sensors and cir-
cuitry for infrared remote-control

operation. The R100’s remote con-
trol (supplied) switches the receiver
on and off, varies the volume and
tuning, and selects among the twen-
ty preset radio channels.

The Ultrx R100 is also the first
receiver we have seen 10 incorpo-
rate the very effective dbx noise-
reduction circuitry for the.recording
and playback of tapes and the de-

coding of dbx-encoded discs. The
R100 will add dbx capability, with
its more than 80-dB dynamic range,
to any tape deck not having it
already. Unfortunately, dbx has dis-
continued releasing dbx-encoded re-
cords and tapes, thereby restricting
the availability of encoded LP’s and
prerecorded tapes.

A second noise-reduction system,
DNR, is also included in the R100
for use with its TV/VCR audio
input (also a fairly unusual feature)

One of the most versatile and
Sfull-featured digital-synthesis
recetvers on the market, the
Ultrx R100 s also among
the few that come unth an
infrared remote-control unit.

to reduce the typical high audio
noise from these sources. A MATRIX
control usable with a mono TV or
VCR signal generates a pseudo-ster-
eo effect by applying different fre-
quency contouring to the two out-
put channels.

All the R100’s controls are light-
pressure pushbuttons. Half of the
front panel is devoted to some for-
ty-seven of these controls, with the
upper half given over to a window
containing one of the more elabo-
rate fluorescent displays we have
seen. This display panel is the user’s
only source of information on the
receiver’s operating status (volume,
tone-control settings, station selec-
tion, etc.) since most of the push-
button controls give no indication
of their settings.

The R100’s top and sides are gray
aluminum with a satin-finish front
panel and pushbuttons and a black
background in the display window.
It measures 162 x 15 x 53 inches
and weighs 27V pounds. The un-
usually compact remote control
unit is only 118 x 3 x 5% inches.
Price: $600. Ultrx, Dept. SR, 1200
W. Artesia Blvd., Compton, Calif.
90220.

Lab Tests

Our one-hour preconditioning pe-
riod at one-third rated power, fol-
lowed by a number of high-power
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ULTI-MATES.

If you haven’t discovered the ulti-
mate truth about audio cassettes,
you're about to. No one makes
finer normal or high-bias audio
cassettes than TDK.

But don’t just take our word
for it. Take the sound of our AD-X
and 3A-X Pro Reference Series
audio cassettes as proof. Eachis
designed to deliver unmatched
performance for every type of
music.

When you record in the nor-
mal-bias position with the Avilyn-
based AD-X, you’ll discover the
higher MOL, broader frequency
sensitivity, and greater headroom.
All this enables AD-X to handle
your most demanding program
sources—without distortion.
© 1985 TDkK Electronics Corp

SA-X, with its unique dual
coating of Super Avilyn particles,
actually goes beyond the former
limits of high-bias. With increased
sensitivity and higher MOL across
the entire audible frequency
range, SA-X delivers saturation-
free brightness and clarity never
before found in a conventional
high-bias audio cassette.

To assure you of an ultimate
performance play after play, our
specially engineered Laboratory
Standard mechanism provides
smoother tape transport and
better tape-to-head contact for
total reliability and trouble-free
performance.

You can also obtain the ulti-
mate listening pleasure from two

CIRCLE NO. a8 ON READER SERVICE CARD

more TDK Pro Reference Series
cassettes: HX-S metal particle
high-bias—the ideal cassette for
digitally-sourced material—and
the world renowned MA-R metal.

Each tape in the series is de-
signed to deliver the purest listen-
ing pleasure, plus long-time
performance reliability...thanks to
the assurance of our Lifetime
Warranty.

When you want the finest
musical reproduction attainable
in any audio cassette, keep
this in mind: Ultimately, you’ll
select TDK.

STDK.

THE MACHINE FOR YOUR MACHINE.




TEST REPORTS

#

measurements, made the top of the
R100’s cabinet hot to the touch,
though not hot enough to pose a
danger 10 the user. This may be a
result of the R100’s design, which
aims for high power with low distor-
tion, as evidenced by the high clip-
ping-power measurements into 8§
and 4 ohms—though the receiver
would not tolerate a 2-ohm load,
which tripped the protective relay at
about 7 or 8 watts output. The
dynamic headroom was excellent
into 8- and 4-ohm loads, but the
unit shut down at 14 watts of pulsed
output during the dynamic-head-
room test into a 2-ohm load.

Both the high-level and phono-
preamplifier overload limits were
sufficiently above the maximum
output level of any normal audio
component or phono cartridge to
pose no problems. The frequency
responses of the R100’s amplifier,
phono stages, filters, and tone con-
trols were all good. As is sometimes
the case, the “‘subsonic” filter had a
considerable effect on the audible
range when it was switched in, with
the rolloff beginning at 100 Hz. The
loudness control came on abruptly
at a volume of —20 to —30 dB
below maximum, and it boosted
only the low frequencies. With the

B Audio Amplifier

1,000-Hz output power at clipping: 124
watts into 8 ohms, 165 watts into 4 ohms
[see text for 2-ohm results)

Clipping headroom [relative to rated output]:
0.93 dB {into 8 chms)

Dynamic power output: 156 watts o 8
ohms, 264 watts into 4 ohms [see text for
2.chm results)

Dynamic headroom: 1.93 dB (8 ohms)

Harmonic distortion (THD + noise at
1,000 Hz into 8 ohms): 1 wart, 0.027%;
100 watts, 0.0195%

Slew factor: greater than 25

Sensitivity [1-wott output): phono (MM},
0.215 mV; phono {MC}, 0.0245 mV; aux,
15mV

Phono {MM])-input overload level: 105 to
120 mv

High-level-input overload level: 8.4 volts

A-weighted noise [referred 1o 1 watl):
phono {(MM), —73.3 dB; phono (MC

-66 dB; aux, —71.7 dB

Phono-input impedance: 50,000 ohms ot
1,000 Hz [cannot be modeled as simple
resistance and capacitance)

RIAA phono equalization error: +0,

0.5 dB from 20 to 20,000 Hz

HIRSCH-HOUCK LABMEASUREMENTS

B FM Tuner Section

Usable sensitivity (mono): 14.3 dBf (2.9 uV)

50-dB quieting sensitivity: mono, 15.5 dBt
(3.3 uV); stereo, 38.6 dBl (46.8 uV}

Signal-to-noise ratio at 65 dBf. mono,

4.6 dB; stereo, 71.8 dB

THD + noise at 65 dBf (1,000 uV): wide
i.f.,0.12% in mono, 0.15% in stereo;
narrow i.f., 0.225% in mono, 0.35% n
stereo

Capture ratio ot 65 dBf: wide i.f.,1.95 dB;
narrow 1.f., 3.2 dB

AM rejection: 66 dB at 65 dBf

Image rejection: 79 dB

Alternate-channel selectivity: wide i.f., 65
dB. narrow 1.f., 80 dB

Adjacent-channel selectivity: wide i.f., 6.5

B. narrow i.f., 18 dB

Stereo threshold: 29 dBf (15.5 uV)

19-kHz leakage: —76 dB

Hum: — 80 dB

Stereo channel separation: wde if.,
40.5 dB ot 100 Hz, 44 dB ot 1,000 Hz,
44 dB at 10,000 Hz; narrow i.f., 26.5 dB
at 100 Hz, 28 dB at 1,000 Hz, 27 dB ot
10,000 Hz

AM frequency response [—6-dB points):
20 to 2,500 Hz

ULTRX R100
MATRIX FREQUENCY RESPONSE
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MATRIX circuit turned on, the left-
channel response rolled off gradual-
ly below 100 Hz and above 2,000
Hz while the right channel’s re-
sponse peaked sharply at 70 and
6,300 Hz (see graph). Amplifier dis-
tortion was insignificant at most
power levels and frequencies.

The R100 shut down while deliv-
ering its rated power level at 63 Hz
when it was connected to the IHF
standard reactive load. This was the
first time we have seen a protection
circuit activated by this load, which
is intended to simulate the imped-
ance characteristics of typical dy-
namic loudspeakers near their bass
resonance frequency. On the other
hand, the R100’s slew factor ex-
ceeded our measurement limit of
25, and the test did not trip its pro-
tection circuitry (some other ampli-
fiers do not take kindly to being
driven at their full rated output lev-
els up to 500 kHz).

The FM-tuner section of the R100
had good stereo separation and low
distortion in its wide-i.f. mode, but
using the narrow-i.f. setting had the
expected effects of reducing separa-
tion (though it was still more than
adequate) and increasing stereo dis-
tortion. With either i.f. mode, the
tuner distortion increased some-
what at very high antenna-signal
levels (above 85 dBf).

Comments

Like most receivers, the Ultrx
R 100 is specifically rated for opera-
tion with 8-ohm speakers only. In
view of its performance into very
low-impedance loads (less than 4
ohms), in this case that restriction
should be taken seriously. The R100
may not be suitable for use with
“difficult” or exotic speakers having
unusual impedance characteristics.
It can, however, drive two pairs of
“normal” medium-impedance (8-
ohm) speakers wired in parallel if
their combined impedance does not
fall below 4 ohms. Too low a com-
bined value could result in a silenc-
ing of the audio output until the sig-
nal level is raised.

Otherwise, the Ultrx R100 is so
versatile that it is impossible to
comment on all its features in any
detail. In general, its controls and
features worked as claimed and
were easy and logical to use. No
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sweeping claims were made for the
MATRIX circuit, and while it did con-
vert mono TV/VCR audio into
something that was no longer
mono, it was equally far from being
true stereo sound. The DNR circuit
proved effective, but we missed the
capability of controlling its action
with source material of varying
quality and level. The AM tuner
was much quieter than others we
have used, picking up less electrical
interference than most. Strong local
stations, though, overloaded it and
were received with high distortion,

The clear and very complete fluo-
rescent display on the R100 is one
of the best of its type we have used.
Like similar displays on other re-
ceivers, it requires full visibility for
effective use, so the receiver should
be installed around eye level. Since
the cabinet top gets quite warm
even when the receiver is idling, we
recommend that its ventilation not

The dbx nowse-reduction
system proved to be a useful
and @ﬁctz‘ve  feature of t
Ultrx R100 recerver.

be restricted by placing another
component on top of it.

The dbx noise-reduction system
proved to be the most useful and
effective feature of the R100. We
played several dbx-encoded records,
and the results were as expected—a
dead silent background between se-
lecions. And when we used the
R100’s dbx system with a moderate-
ly priced cassette deck of reasonably
good quality, it delivered excellent
sound from some dbx-encoded
tapes we had on hand as well as
enabling us to make equally satisfy-
ing, low-noise dbx-encoded record-
ings of phono or line-level signals (a
dub from a good CD was virtually
indistinguishable from the original
on playback). The inclusion of dbx
circuitry greatly expands the versa-
tility of a music system based
around the R100 because the cir-
cuitry works so well and because so
few cassette decks are equipped
with it. All in-all, the Ultrx R100 is a
very interesting entry in the receiver
market.

Circle 141 on reader service card

SENNHEISER

HD 414 S HEADPHONES

Julian Hirsch, Hirsch-Houck Laboratories

ENNHEISER’S HD 414 stereo
headphones were first listed
in the 1973 edition of STER-
EO REVIEW’s Stereo Directo-
ry and Buying Guide and still ap-
pear in the 1985 edition, which
must qualify them as one of the
longest-lived audio components of
our time. The successor model, the
new Sennheiser HD 414 SL, has
been somewhat modernized and
restyled, but in performance it is
still essentially the old HD 414
(though inflation over the years has
inevitably increased the price).
Sennheiser has always been noted
for lightweight, supra-aural head-
phones. The company’s *“Open-
Aire” trademark gives an excellent

description of the sound character
of this type of headphone as com-
pared with the tightly sealed cir-
cumaural models that dominated
the market before the introduction
of the HD 414 and similar head-
phones from other manufacturers.
A major difference between supra-
aura) and circumaural headphones
is in their respective ability to iso-
late the wearer from surrounding
sounds. Circumaural phones pro-
vide such isolation to some degree
(ranging from slightly to nearly to-
tal), making them a must for moni-
toring during a recording session.
Supra-aural phones, on the other
hand, are literally transparent to
outside sound, which may be either
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a plus or a minus depending on
your particular needs and prefer-
ences. They also tend to have slight-
ly less bass response than circumau-
ral phones.

The HD 414 SL has earpieces
molded of a very light black plastic
with slotted outside surfaces that
open the rear of the dynamically
driven diaphragms to the outside

pedance from the original’s 2,000
ohms to the SL’s 600 ohms, which
should make the new phones more
compatible with low-power signal
sources such as compact portable
radios and tape players. Most of the
other old specifications were de-
fined in different terms from to-
day’s, preventing direct compari-
son. Price: $84. Sennheiser Elec-

SENNHEISER HD 414 SL
FREQUENCY RESPONSE WITH COUPLER
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air. The inside of each earpiece (the
actual dynamic transducer element
1s remarkably small, about the di-
ameter of a half-dollar) is largely
filled with plastic foam, which is
also used for the comfortable, re-
placeable ear cushions. The exten-
sive use of plastic foam in the ear-
pieces helps 1o smooth out the fre-
quency response of the headphones
and to damp unavoidable mechani-
cal resonances.

The earpieces are mounted on a
springy, one-piece black plastic
headband, and they can be slid up
or down to fit each user. Toothed
surfaces on the band keep the ear-
pieces firmly in place. A slender
rubber-covered cable is fixed to
each earpiece. The two cables form
a Y junction with a straight (un-
coiled) cord about 10 feet long,
which is terminated in a sturdy
molded Ys-inch stereo phone plug.
The headphones weigh only about
3Va ounces, not counting the cord.

The new HD 414 SL phones differ
slightly on the outside from the
original version, and presumably
the transducers have also been
modified to take advantage of to-
day’s improved magnetic materials.
The most obvious change in the
manufacturer’s specifications for
the HD 414 and the HD 414 SL is
the reduction of the nominal im-

tronic Corp., Dept. SR, 48 W. 38th
St.,, New York, N.Y. 10018.

Lab Tests

The frequency response of the
Sennheiser HD 414 SL, measured
on our standard headphone coupler,
was smoother overall than that of
most headphones we have tested
recently. From 85 to 1,500 Hz the
output was constant within +1 dB,
and it fell off smoothly at 6 dB per
octave below 80 Hz (see graph). At
the higher frequencies there were
the usual irregularities associated
with coupler measurements, but
they were relatively small in ampli-
tude. The vanation from 1,500 to
16,000 Hz was +8, —0 dB.

The headphones’ impedance was
600 ohms, as rated, from 20 to 6,000
Hz. rising gently to 800 ohms at
20,000 Hz. The average midrange
output at a l-volt drive level was
92.5 dB (the rating is 94 dB). Total
harmonic distortion at a l-volt
drive level was typically 3.5 to 4
percent from 500 to 100 Hz, rising
to 8 percent at 50 Hz.

Comments

We have found over the years that
it is rare—fortunately!—for head-
phones to sound as irregular as

their measured frequency-response
curves would suggest. Nevertheless,
in most cases a relatively smooth
measured response goes along with
smooth subjective response, and the
Sennheiser HD 414 SL followed
that pattern.

Its sound has the transparent
quality that has made the open-air
type of headphone so popular, and
1ts relatively uniform high-frequen-
cy response avoids any coloration
problems such as stridency or noise
emphasis. Like most supra-aural
phones, the HD 414 SL's do not
have a strong lower-bass response,
and the distortion in that range at
high sound levels makes it impracti-
cal to improve the situation much
through the use of tone controls or
equalization. Still, the phones are by
no means lacking in bass, and their
overall balance and smoothness
place the HD 414 SL in the top rank
of today’s supra-aural phones.
Moreover, the new styling makes
them even more comfortable than
the easy-to-wear originals.

Obviously Sennheiser, as well as
the buying public, has recognized
the qualities in the HD 414 head-
phones that have made them an
enduring part of the hi-fi product
lineup. We would not be surprised
to find a further-developed HD 414
SL still listed in the 1997 STEREO
REVIEW Stereo Buver's Guide!
Circle 142 on reader service card

Now then, sir. you feel that
society’s most pressing problems in
order of importance are: (a) nuclear
disarmament, (b) the projected tax on
blank tape, and (¢) Communism in
Central America?”’
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UDIO/VIDEO TEST REPORT

RADIO SHACK ARCHER
VIDEO SOUND PROCESSOR

Julian Hirsch, Hirsch-Houck Laboratories

The Archer Video Sound Processor prouvides three distinct
signal-processing functions: stereo expansion, stereo synthesis from
mono sources, and Dynamic Nowse Reduction (DNR).

HE Archer Video Sound

Processor (VSP), a Radio

Shack product, is an acces-

sory for an audio/video sys-
tem designed mainly to enhance the
sound portion of a TV program
(and to a lesser extent a stereo or
mono audio program from a tuner,
record player, or tape source) by
modifying its spatial characteristics
and/or reducing its noise level. The
VSP contains a switchable and con-
tinuously adjustable DNR (Dy-
namic Noise Reduction) circuit us-
able with any program source.
When the signal is from a mono
source—such as some video-disc
players, the headphone jack ofa TV
set, or an AM radio—a stereo syn-
thesizer produces a pseudo-stereo
effect. Comb filtering and phase
shifting create two somewhat differ-
ent output channels, which can then

be returned to the stereo amplifier
and used to simulate the effect of a
stereo program.

When the VSP is supplied with
true stereo signals, from any source,
a stereo expander can be used to
enlarge the apparent sound stage,
again by filtering and phase-shifting
techniques. The three distinct sig-
nal-processing functions of the VSP,
stereo expansion, stereo synthesis,
and DNR, can be controlled inde-
pendently and used alone or in
combination. (The actions of the
synthesizer and the expander can-
not be combined, however, since
the former is meant for use only
with a mono source and the latter
with a stereo one.) Since one meth-
od of connecting the VSP to a stereo
receiver is through a tape-moniter-
ing loop, tape input/output jacks are
duplicated on the rear of the proces-

INEIDER

sor, and the monitoring function is
controlled from the front. Playback
from a tape deck can also be pro-
cessed by the DNR and the expand-
er systems, but not by the stereo
synthesizer.

The Archer VSP is housed in a sil-
ver-colored case that measures 10
inches wide, 6 inches deep, and 238
inches high. Its Radio Shack catalog
number is 15-1277. Price: $79.95.

Lab Tests

We measured the frequency re-
sponse of the Archer VSP by inject-
ing a signal into the input jack for
one channel and measuring the out-
put from both channels. Plotting the
two outputs on the same graph
clearly showed the action of the sig-
nal-processing circuit in use. Where
there was a variable adjustment (as
for the stereo expander), we repeat-
ed the measurements with several
different settings.

In general, the signal level was set
for a reference output of 1 volt at
1,000 Hz into a standard load of
10,000 ohms in parallet with 1,000
picofarads. It is not practical to
measure the characteristics of a
DNR circuit in this way, since its
action is affected by both the ampli-
tude and the frequency of any signal
that may be present, so we evalu-
ated the DNR by listening. The sig-
nal-to-noise ratio for various func-
tions and control settings was meas-
ured with A-weighting relative to a
1-volt output.

The stereo expander and synthe-
sizer circuits operate on the same
basic principle, although their spe-

When the VSP is supplied
with true stereo signals, from
any source, is stereo expander
can be used to enlarge the
apparent sound stage.

cific characteristics differ. When a
mono signal was passed through the
stereo synthesizer, the left-channel
output showed deep nulls (about
—40dB) at 1,550 and 5,000 Hz. The
right channel had a shallower null,
of 18 dB, at 900 Hz, and its output
rolled off at both ends of the spec-
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trum, to about — 12 dB at 20 Hz and
—7 dB at 20,000 Hz (see graph).
The phase relationship between the
outputs of the two channels changed
continuously across the frequency
band, being a multiple of 90 degrees
at 60, 340, 2,000, and 12,500 Hz.
In the case of the stereo expander,
when only one channel was driven
its output was flat up to about 5,000
Hz and fell off to about —12 dB at
15,000 Hz. However, the output of
the opposite channel was flat only

The stereo synthesizer
ef%’dhd veliminated the
ead-center mono image
typical of normally
operating stereo systems.

up to 500 Hz, dropping at higher
frequencies into a series of nulls (see
graph). The null frequencies are
fixed, but the depth of each notch is
controlled by the expander knob.
The deepest nulls occurred at inter-
mediate control settings; they were
less at either extreme. Another ef-
fect of the knob adjustment was to
change the relative levels of the sig-
nals in the two channels, which
were typically about 4 to 9 dB apart
in the low and middle frequency
ranges.

The VSP's harmonic distortion
was acceptably low. With all func-
tions off it was less than 0.073 per-
cent up to a I-volt output level. The
highest THD (generated by the ex-
pander) was still less than 1.9 per-
cent up to the same output. The sig-
nal-to-noise ratio was 71.5 to 81.6
dB, depending on the operating
mode and control settings.

Comments

When evaluating the listening ef-
fects produced by the VSP, keep in
mind that its main intended appli-
cation is audio processing for a vid-
eo system with poor audio qualities.
It should not be expected to en-
hance already high-fidelity stereo
music programs, even from the
standpoint of a casual listener. The
one possible exception to this cav-
eat is the DNR function. At least
theoretically, DNR might improve
the sound quality of some noisy FM
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signals or records. However, like
tone controls, its action is contin-
uously adjustable, and if carried to
extremes it can degrade signal qual-
ity. As the DNR knob of the Archer
VSP is rotated from its counter-
clockwise limit, the level of the
higher hiss frequencies gradually
drops in the absence of a high-fre-
quency music signal. But if the con-
trol is turned too far, “‘breathing’ of
the noise background with changes
in program can be heard. Near the
maximum setting, the highs of the
music are audibly attenuated.

The stereo expander did alter the
apparent width of the sound stage,
as claimed. How much of this effect
a histener would want is, of course, a
matter of personal choice. Along
with the image expansion there is
some modification of the apparent
frequency response, plus a strong
“phasey’” quality that sounds some-
thing like the result of connecting
speakers out of phase and i1s possi-
bly more annoying.

We used the stereo synthesizer
with a mono signal from an FM
tuner connected to the rear VCR
input of the VSP. In this case we got
a clear impression that the two
speakers were delivering different
sounds, effectively eliminating the
dead-center mono image typical of
normally operating stereo systems.
Whether the result was an improve-
ment over the mono program is
arguable, but it did not cause any
obvious or unpleasant side effects.

To sum up, our feeling is that
Radio Shack’s Archer Video Sound
Processor may help to add interest
and variety to a medium-fidelity
mono video sound source when it is
played through a stereo audio sys-
tem. The DNR circuit might im-
prove the sound of some TV pro-
grams as well as other noisy mono
or stereo sources, though in general
this versatile and inexpensive signal
processor should be used primarily
for video-sound applications.
Circle 143 on reader service card
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STATE OF THE ART
IN CAR STERFO

]f_vou still have reservations
about the quality of present-
day car stereo equipment,
take a look at the two head
units we tested for this issue.
Both the Concord HPL-550
and the Nakamichi TD-700
come up to home-component
standards, not just those of
five years ago, but also the
toughest requirements of
today’s wide-dynamic-range
signals. In different but
equally successful ways they
combine convenient and
versatile operation with
state-of-the-art performance.

CONCORD HPI=550

by Julian Hirsch and Christopher Greenleaf

OR an unusually complete

and flexible car stereo re-

ceiver/cassette player, the

Concord HPL-550 also has
one of the most open and usable
control layouts we have seen. Its
controls can switch in, among other
things, a decoder for AM stereo,
three tape noise-reduction systems
(Dolby B, Dolby C, and dbx), and a
proprietary NR system for FM
called FNR.

The HPL-550’s digital-synthesis
tuner has a total of twenty-four sta-
tion presets available (six for AM
and three banks of six each for FM),
together with the customary auto-
matic-scan tuning functions. The
AM stereo broadcasts that are de-
coded are those using the Motorola
C-Quam format, which seems, at
least at this stage in the develop-

ment of AM stereo, to be the most
popular.

The tape player has an automatic
music-seek function that looks for
bilank segments between selections.
A “matched phase” amorphous-
core tape head is said to extend
closely matched interchannel phase
and amplitude response to beyond
22,000 Hz. The d.c.-operated cap-
stan motor is controlled by a servo
amplifier and a tachometer-derived
feedback signal to maintain con-
stant speed under conditions of
varying load, temperature, and bat-
tery voltage.

The audio amplifiers of the HPL-
550 are rated to deliver 12 watts per
channel to two 4-ohm speakers
from 30 to 20,000 Hz with no more
than 0.8 percent distortion. The ra-
dio can also be switched to drive
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ments were made through the entire
preamplifier and power-amplifier
sections, which says much for the
inherent response flatness of the
tone-control circuits as well. The
tape deck’s signal-to-noise ratio was
very good, especially with the dbx
system in use. Flutter was com-
mendably low, though the tape
speed was about 3 percent fast (half
a musical semitone).

Except for a couple of omissions
or ambiguities in the manual, the
Concord HPL-550 impressed us as
one of the few car stereo receivers
we have tested that meets home-
component standards. Partly to
check out that impression, and part-
ly to see if we could receive any AM
sterco broadcasts (we couldn’t from
our location), we connected the
HPL-550 10 our regular music sys-
tem using its line-level outputs. FM
broadcasts sounded as fine as with
our component system, and so did
cassettes recorded with any of the
three noise-reduction systems. All
in all, this car receiver is a tour de
force of compact packaging and
high performance. J.H.

Road Tests

Separate graphic equalizers may
be highly touted, but proper atten-
tion to the design of a car receiver’s
tone controls can accomplish what
equalizers promise but more cheap-
ly and with less fuss. The Concord
HPL-550 offers a good deal of flexi-
bility in low-frequency spectrum
shaping. The BEQ control neatly
avoids the typical 180-Hz overem-
phasis of an average car’s interior,
letting a listener go for solid, deep
bass without getting a boomy
sound. For instance, my Volvo’s fat
bump in response around 190 Hz
flattened out considerably when |
switched on the loudness control
together with a mild bass cut using
the 240-Hz BEQ setting.

I could find only two stations
broadcasting AM sterco using the
C-Quam system, but both came
through in listenable sterco whenev-
er | could also receive them in
mono. AM stereo operation is auto-
matic but can be defeated with the
mono button. Overall AM perform-
ance was very good, the sound hav-
ing an open, clean character usually
missing from that band.

FM sound with strong signals was
also clear, open, and solid, with
neither the graininess caused by
noise and distortion nor the sort of
collapse in high-frequency response

O Receiver/cassette player with
power-amplifier section rated at 12
watts per chonnel with two speakers,
10 watts per channel with four

O Digital-synthesis AM/FM sterec tuner

O Built-in C-Quom AM stereo decoder

O Auto-scan tuning mode stops ot each
stotion for 5 seconds

0O Six AM and eighteen FM station
presets

O FNR noise-reduction system for weak
FM signals

O Tape player with “'matched-phase’
amorphous-core head for matched
chonnel phase and amplitude
responses beyond 22,000 Hz

0O Dolby B, Dolby C, and dbx tope
naise-reduction systems

FEATURES

O Servo-controlled d.c.-motor tape drive

O Music-search scans tape for blank
segments between selections

O Loudness compensotion

O Stereo/mono switch

O Auxiliory processor loop for equalizer,
image enhancer, or CD player

O Line outputs for driving externol power
amplifiers

O Front/rear fader

O Liquid-crystal disploy shows tuned
requency, control status, radio band,
selected preset, stereo reception,
noise-reduction system in use, and
the time

O Bass ond treble tone controls; bass
control has switchable center
frequency

FM mono usable sensitivity (75-chm input):
15.6 dBf {1.65 uV)

Mono 50-dB quieting sensitivity [75-ohm
nput): 17.8 dBf (2.1 g uv)

Stereo 50-dB quieting sensitivity {75-0hm
nputl: 38 dBf (21.8 uV)

Tuner signal-to-noise ratio at 65 dBf.
68.5 dB n mano, 67 dB in stereo

Tuner distortion ot 65 dBf: 0.175% in
mono, 0.31% n sterec

FM frequency response: 20 to 17,000 Hz
RONSIEING B

Stereo separation (65 dBf} ot 100, 1,000,
and 10,000 Hz: 36, 41, and 30.5 dB

Capture ratio at 65 dBf. 2.2 dB

AM rejection at 65 dBI. 46 dB

Alternate-channel selectivity: 57 dB

Adjacent-channel selectivity: 3 dB

HIRSCH-HOUCK LABMEASUREMENTS
e et i o e e e

Image rejection: 84.5 dB

Tape-playback frequency response
{standard BASF test tapes): 31.5 1o 18,000
Hz +0.5, —2.5d8

Tape signal-to-noise ratio (referred to
250 nWhb/m at 315'Hz, 120-us EQ):
unweighted, 54 dB: Dolby B and
A-weghting, 66 dB; Dolby C and
A-weighting, /3.5 dB; dox ond
A-weighring, 78.5 dB

Flutter: +0.1% CCR-weighted peak,
0.06% IS-weighted rms

Tape speed accuracy: +3%

Fast rewind time for C-60: 102 seconds

Tone-control range: *+12 dB at 100 Hz;

+11, —11.5dB at 10,000 Hz
1,000-Hz clipping power output into 4
ohms: 12.6 watts | i

that sometimes occurs as signal
strength  deteriorates. Multipath
problems were at a minimum. The
regular torture spots on our test
route were merely irritating, not
agonizing, and I could get a number
of distant stations in mono.

The FNR FM noise-reduction
system appears to work like an
automatic high-blend circuit: strong
signals are unaffected, but progres-
sively less robust signals get increas-
ing degrees of treble attenuation and
a blending of stereo toward mono.
With FNR switched in, weak sta-
tions are received in mono, with a
noticeable attenuation of high-fre-
quency noise that does not dull tke
music too much. | found the feature
effective and subtle during poor re-
ception conditions.

My elderly and overworked C-
120 1test cassette had nothing fo
complain about: the HL-550 treated
it with gentlemanly good manners,
even in scarch mode, with no jams
or tangles. Normal New York City
road conditions (they’re bloody aw-
ful) occasioned a few burbles from
the tape transport, but it was gener-

ally a good performer. 1 found the

choice of three tape noise-reduction
systems (or none at all) a pleasant
extravagance. | did not miss auto-
reverse since I prefer having guaran-
teed good performance in one direc-
tion (which the HPL-550 certainly
delivers) to risking variable treble
performance in two.

A blast of radio sound does not
inevilably greet the ejection of a cas-
sette (which occurs at tape’s end,
when the ignition is turned off, or
when you push the tuning knob). A
button labeled T/rR selects between
radio or tape. Depending on which
component has been selected, either
the tuner or tape control buttons are
illuminated. The buttons are close
together, but only a mittened hand
would have a problem using them.

About 2,100 miles had registered
on my odometer before impatient |
phone calls from STEREO REVIEW |
dislodged the Concord HPL-550
from my car and sent it on its way
back. Its complete, well-organized
controls and high-quality sound
made this one¢ car receiver/cassetle
player that I would have been glad
to keep. CG.
Circle 145 on reader service card [
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Consumer Information Series

Video Soundtracks.

New paths toward realism.

Television has been with
us for less than four
decades. Yet no other
single medium has had
as much impact on our
everyday lives. But while television has
certainly changed us, it has also changed
with us as well.

For example, a lot
of us remember
when watching TV
meant watching a lit-
tle screen that hid
behind doors when
not in use. If you
were lucky, you had
access tothree chan-
nels and nearly five
hours of program-
ming nightly!

Compare that with
television today. You

by William P. Schreiber

Manager of Home Products Engineering

hears lifelike sound through a relatively
simple process. First, surround-sound
information is recorded (in an encoded
form), rightintothe film's soundtrack. Then,
it's decoded inthe movie theater by a Dolby
processor. Finally, this information is
played through speakers located at the

in your living room. And, everyone in the
room will ‘hear this effect, regardless of
where they're sitting.

Obviously, Bose Direct/Reflecting®
speakers can make both music and video
soundtracks seem a lot more real. But you
can even go a step further with at-home

theater sound—
because the same
encoded surround-
sound information
that theaters use is
present on many
videotapes as well.
Combine Bose
speakers with a
surround-sound sys-
5 tem (decoder, sec-
ond amp, and rear
speakers) and you'll
get a true theater
quality, three-dimen-

can build complete

professional grade monitors, VCRs and a
host of specialized electronics. You can
buy or rent virtually every worthwhile film
ever made. You can choose from up to
hundreds of channels, thanks to cable and
satellite video technology.
Big Theater Entertainment

But as far as home video has pro-
gressed, watching a movie on a television
system is still a limited experience when
compared with theater viewing. There's
something about being at the movies that
brings a film to life. The film's soundtrack
and the theater's acoustics are a large part
of it—"surround-sound” technology com-
pletes the live sensation. In theaters
equipped with Dolby Stereo; the audience

Covered by patent rights Issued and/or pending.
Copyright 1985 Bose Corporation. All rights reserved.

Bose Direct/Reflecting® speakers deliver stereo everywhere
video systems out Of in the room—even close to one speaker.

sides and back of the theater. The result is
thatthe entire audience sits in the middte of
an incredibly lifelike, three-dimensional
sound field.
Surround-Sound Realism at Home
With the right equipment, you can create
the same sound at home. Bose® Direct/
Reflecting® speakers are ideal for this pur-
pose, because their design is based on
how sound behaves in areas such as con-
cert halls and theaters. In these environ-
ments, you hear a combination of direct
sound and reflected sound. Bose invested
20 years in research to create speakers
that can accurately reproduce sound the
same way. Basically, Bose loudspeakers
provide your ears with the critical reflected
“cues” you'd hear at a live event, making it
sound almost as if the event were occurring

With conventional speakers, balanced reproauction is limited
to the area between and in front of the enclosures.

sionalsoundfieldright
in your living room!
We invite you to audition Bose loud-
speakers at your local dealer. For more
information, please write to Bose Carpora-
tion, Department SR, 10 Speen Street,
Framingham, MA 01701. [

*Colby Sterao and Dolby are registered trademarks of Dolby
Laboratories, Inc.
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Warring: The Surgeon General Has Determined
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\) pma] Test Report

AKAMICHI’'S TD-700 mo-

bile AM/FM tuner/cas-

sette deck is a less expen-

sive and more compact
alternative to the Model TD-1200
(reviewed here in December 1983),
though no essential performance
qualities have been sacrificed to re-
duce its price. The most obvious
difference between the two models
is in their tape decks. The TD-1200
has an ingenious but costly auto-
matic servo system to maintain cor-
rect head azimuth alignment. In
place of this system, the TD-700 has
a knob on the front that can be used
to adjust the head azimuth by ear
for the best high-frequency re-
sponse. Also, the TD-700’s deck
does not have autoreverse, though it
does provide automatic repeat and
a program-seek function that works

=¥ == e T

NAI&AMICHI TD-00

by Julian Hirsch and Christopher Greenleaf

in fast forward or reverse, and it has
a dual-capstan tape drive.

Partially inserting a cassette into
the loading slot of the TD-700 turns
on the tape deck, which draws the
tape in and begins playing it (the
radio is automatically switched off).
If the repeat function has not been
selected, the tape ejects at the end of
the side and the unit shuts off (or
returns to radio operation). When
the transport is in one of its fast-
speed modes, a second touch on the
fast-forward or the rewind button
initiates program seek, using the
silent periods between selections to
find the next one to be played.

Below the tuning buttons are
three small tone-control knobs,
which are normally recessed flush
with the panel. Pressing and releas-
ing a knob causes it to extend for

use; after making the desired adjust-
ment, pushing the knob in leaves it
flush with the panel again. Each of
the knobs is center-detented. The
bass and treble controls have con-
ventional characteristics, although
their range of adjustment is some-
what greater than that of most cur-
rent home or mobile audio systems.
The midrange control has its maxi-
mum effect at about 200 Hz, where
it can compensate for the resonant
peaks common in cars.

Another front-panel knob control
adjusts the tape-head azimuth in
small, detented increments. A red
dot marks the normally correct cen-
ter setting, but the instructions sug-
gest that the user note down the
knob setting that gives the best high-
frequency response with each tape.

The audio outputs of the Naka-
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m chi TD-700 are at line level and
are brought out separately for front
and rear speakers. A separate power
amplifier is needed for each set of
sp=akers used. The nearly identical
TD-30C differs from the TD-700
chielly in havirg a single-capstan
tape drive, instead of the TD-700’s
dual-capstan system, and five sta-
ticn presets instead of six. Prices:
TD-700, $790;, TD-500, $595. Na-
kamicht U.S.A. Corp., Dept. SR,
197C1 S. Vermaont Ave., Torrance,
Celif. 90502.

Lat Tests

Ttke Nakamicti TD-700 is one of
the very few car stereo receivers we
have tested that either met or sur-
passed every one of its significant
sp=c:fications.

Tke tape deck of the TD-700 was
nothing less than superb. Not only
did its frequency response (using
the center settirg of the azimuth-
coat-ol knob) span the full 31.5-
to 18,000-Hz range of both the
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120- and 70-microsecond standard
BASF test tapes with only minor
amplitude variations, but high-fre-
quency output fluctuations were
strikingly absent. The other mreas-
urements of the tape-deck output
were equally noteworthy, including
the low flutter readings (attribut-
able, at least in part, to the dual-cap-
stan drive system).

The FM tuner was also first--ate,
with none of the weak areas thet so
often mar the overall performance
of a complex product such as a car
stereo receiver. In fact, the signa.-to-
noise ratio and distortion level of
the TD-700’s tuner would do credit
to a fine home receiver. Like almost
all car radios, the Nakamichi TD-
700 has an automatic signal-con-
trolled channel blend that produces
some unusual relationships between
signal level and noise, but these do
not diminish its overall fine per-
formance.

The lab measurements of the TD-
700 impressed us so much that we
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tried listening to it through our reg- |
ular music system. It was rio sur- |

prise that it sounded every bit as
good as our usual home compo-
nents when played through a high-
quality power amplifier and speak-
ers. The ability of the TD-700’s cas-
sette player to virtually maich the
sound of a Compact Disc player
speaks eloquently for its high quali-

ty. This Nakamichi car stereo tun- |

er/cassette player invites superla-
tives. It is, in its entirety, an out-
stancing audio product. J.H.

Road Tests

By sheer feel alone, I knew that

the Nakamichi TD-700 was one of :

the best pieces of car stereo equip-

ment I'd ever had my hands on. The |

controls were familiar to touch after
the first mile—in the dark, in day-

light, and when my eyes were riv- |

eted on the movements of Brook-
lyn’s incredible drivers. Although 1
was able to put only about 300 miles

on my car while testing the TD-700, |
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a substantial part of the road tests
involved. as usual, both the FM
morass of midtown Manhattan and
the maze of granite-block streets on
the old Brooklyn waterfront.

The TD-700’s FM performance
was indeed a treat, with a healthy
number of stations to choose from.
Very distant reception was good,
and strong local stations had more
sohdity, clarity, and depth in their
sound than I am used to hearing in
my car. The tuner effectively quiets
noisy signals, so much so that the
rare intrusions of multipath 1. expe-
rienced came as a surprise. Neither
particularly loud nor very objec-
tionable, these litile sonic trespasses
occurred in locations where mast
car tuners can’t produce listenable
reception at all.

AM radio being what it is, my
ears received no unusually beautiful
treatment as | sampled stations
from all over the mid-Atlantic re-
gion. Where there was enough clean
signal to work with, however, the
TD-700’s three tone controls en-
abled me to temper treble noise as
needed or to introduce greater mid-
range or bass warmth.

The tone controls generally were
very handy. The treble control af-
fects frequencies above around
2,000 Hz, and the bass control
works on the range below 500 Hz.
The midrange control is centered at
200 Hz, which is perhaps below
what audiophiles generally think of
as the center of the midrange. But

The lab measurements of the

| Nakarmichs TD799

impressed us so much thatwe
tried livl()ning to it though our
regular music system. It
sounded every bit as good as
our more costly and much
larger home components.

the TD-700 is for use 1n cars, not
living rooms, and the 200-Hz fre-
quency corresponds to the common
resonant frequencies of most mid-
sized cars. Being a fan of loudness
controls, especially the infinitely
variable variety, | missed one at
first, but the TD-700’s tone controls
really make one unnecessary.
There's no better proof of the
acuity of normal human hearing

o L —

FEATURES

] Tuner/cassette player with line-level
outputs 1o drive 0 separate power
amplifier

O Microprocessor-controlled
dual-capstan tape drive

O User-adustable head azimuth for best
high-frequency performance

[ Automatic repeat function

O Program-seek function uses blank
segments between selectons

] Do%by B and Dolby C noise-reduction
systems

O Digital-synthesis AM/FM stereo tuner

O Auto-scan tuning mode stops at each
stahon for 5 seconds

O Distant/local reception switch

C Sx AM and six FM stahon presets

U tquid-crystat display shows tuned
frequency, radio band selected,
preset selected, stereo reception,
and tme

O Time display can be defeated before
installation

C Bass, treble, and midronge tone
controls

O Frontfrear fader

18.7 dBI {2.37 uV)
Mono 50-dB quieting sensitivity (75-ohm
nput): 18 dBf (2 18 uV)

nput): 29 dBf (7.8 uV). Note: seporaton
was minmal at this level becouse of the
auto-blend circut.

Tuner signal-to-noise ratio ot 65 dBf.
mono, /3 dB; stereo, 72 dB

Tuner distortion at 65 dBf: 0.1% mono or”
stereo

FM frequency response (—3-dB limis): 214
10 17,500 Hz

Stereo separation at 100, 1,000, and
10,000 Hz: 32, 39.5, and 24 dB

Capture ratio ot 65 dBf: 1.75 dB

AM rejection at 65 dBf: 69 dB

Alternate-channel selectivity: 59 dB

Adjacent-channel selectivity: 2.5 dB

Image rejection: 66 dB

AM frequency response {—6-dB lmirs). 35

1% to 3,%0 sz J ( '

11_11RSCH:HOUC_K LABMEASUREMENTS

FM mono usable sensitivity (75-ohm inpQ):

Stereo 50-dB quieting sensitivity (75-obm

Tape playback frequency response
{standard BASF test topes, 30 1o 18,500
Hz, referred 10 315-Hz level): 120-us £Q,
+2.5, — | dB; 70-us £EQ, +2.5,

—1.3 dB
Tape signal-to-noise ratio (referred to

50 nWb/m at 315 Hz): 120-us £EQ,
48 dB unweighted, 63 dB with Dolby B and
CCIR/ARM weighting, 72 dB with Dolby C
and CCIR/ARM weighting; 70-us EQ,
52 dB unweighted. 68 38 with Doloy B ond
CCIR/ARM weightrg, 76 dB with Dolby C
and CCIR/ARM weighting

Flutter: +0.05% CCRR-weighted peck;
0.03% JIS-weighted rms

Tape speed accuracy: +0.65% ot
beginming of tope, +0.15% ot end

Fast rewind time for C-60: 72 seconds

Tone-control range: + 12 dB at 100 Hz;
+10dB ar 10,000 Hz; +10.5 dB ot
200 Hz

Line output [moximum from 100% modulated
FM signal ot 65 dBf, IHF standord load):
1.42 volts

than using an azimuth control while
playing a tape. Your first experience
with the TD-700 (or another model
similarly equipped) will strongly
reinforce your faith in your own
ability to hear, as well as driving
home the point that minutely cor-
rect positioning of the tape head
relative to the recorded signal is
absolutely critical to treble perform-
ance. It’s not just a matter of the
highest trequencies either, the kind
that matter more to bats and dogs
than to most people. Maladjusted
head azimuth will dull even the
upper midrange. (It was comforting,
by the way, to verity, by using the
nominal center position of the TD-
700’s azimuth control, that recent
commercially prerecorded cassettes
generally have the correct azimuth
these days.) The Nakamichi’s dual-
capstan transport coped with the
granite-block strects near the Brook-
lyn Navy Yard with regal aplomb.
In terms of sound, some very
high-quality cassettes played back
just as well as on a home deck.
Tapes recorded at verv high levels
did not overload the front end, nor
did low-level passages come across

as vague or muddy—as, believe me,
they often do in car decks that aren’t
up to the demands of wide-range
music.

The TD-700’s motorized tape
loading was very gentle, as was its
tape ejection. Every aspect of the
tape handhing seemed firm and se-
cure. Turning off the power when a
tape is playing automatically disen-
gages the pinch-roller to protect the
tape and player. My old C-120 test
tape may be showing its age (from
the early Seventies), but not because
this deck inflicted any wear on it.

Both on the road and while
parked, I had the sensation of using
a home tape deck more than an in-
dash mobile component. The TD-
700 is superbly engineered for ease
of use and imperturbability, and it
1s actually more convenient than its
costlier drawer-loading predecessor
the TD-1200. It was easier 1o get
used to and more satisfactory musi-
cally than virtually anything else
I've tested. And with 1ts elegant,
satin-black finish, it 1s also one of
the best-looking car stereo units I've
scen. A winner all around. CG.
Circle 146 on reader service card
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The New KLIPSCH
Unconventional Thinking At Its Best

I’s never been the habit of anyone
at KLIPSCH® to be conventional. Take, for
example, the pillar of the organization, Paul
Klipsch. How many 80-year-olds swim in
the buff everyday? Or keep two grand pianos
in their living room?

Then there’s Gary Gillum, one of
the design engineers. He drives an immaculate
BMW 528, grows his own vegetables, and
lives in a log cabin. Not just any log cabin
mind you, but guite an elaborate one he
built himself from trees he cleared off his
land.

The people of KLIPSCH have never
professed to be conventional. Or create
speakers that are. The new KLIPSCH kg4
pictured above, is Gary's latest creation and
serves as an excellent example.

Consider the KLIPSCH designed

tweeter. Good, conventional tweeters may
deliver similar bandwidth and smoothness.
But nowhere near the detail or dynamic range
that so well characterize the KLIPSCH “sound.”

Then there are the woofers. It's
not conventianal to put two in one speaker.
Yet, Gary found that two 8" (20 cm) drivers
operating in unison sound musically superior
to one larger driver in the kg4 cabinet. And
don't require as much room.

Finally, there’s the passive radiator
for low bass. Conventional thinking would
mount it on the front of the cabinet. KLIPSCH
mounted it on the rear. Measurements and
listening tests proved it didn't matter. And
with it on the rear, the kg4 delivers a big
sound without a big cabinet.

All of this unconventional thinking
results in a speaker which Stereo Review
CIRCLE NO. 2 ON READER SERVICE CARD

ke,

describes as “truly excellent.” And one you
can likely afford

Of course, a visit to your nearest
KLIPSCH dealer would be a most conventional
way to hear the new kg4 But since you
would be in the pursuit of sonic excellence,
the people of KLIPSCH would likely forgive
your behavior.

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

Yklipsch
A Legend In Sound.

P.O. Box 688 « Hope, Arkansas 71801
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Whether Your
signals, Zpg“ra

;broblem 1s multipath or weak
ding your antenna can make a

profound improvement in the quality of your

FM reception and both the sound and [picture

qualityof TV. It doesn’t have to cost a lot o
money, and it may save you the expense o
mouving to a better reception area.

by Julian Hirsch

m

he low-cost
Jolded-dipole
antenna that
comes with
most receivers
and tuners is
moderately di-
rectional and
adequate for
most urban
and suburban
areas. It should
be extended
fully for the
best results.
e ——————
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F all the components
that make up a mod-
ern stereo hi-fi/vid-
eo system, the an-
tenna arouses the least contro-
versy (virtually none at all, in
fact) and receives little or no
attention from audiophiles.
This is a curious state of
affairs when you consider the
heated discussions that spring
up about the “sound quality”
of various capacitors, the
“musicality” of interconnect
wires, and the sonic import-
ance of small high-frequency
phase shifts. Unlike esoteric
connectors and capacitors, an-
tennas have a dermonstrably
profound effect on the sound
quality of FM reception and
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both the sound and picture
quality of TV reception, espe-
cially stereo TV.

Of course, there are some
purist audiophiles who would
be insulted by the suggestion
that they would deign to listen
to brozdcasts. But most of us
who care about sound quality
do listen to FM, and even TV,
and many of us have at some
time experienced the deleter-
ious effects of an inadequate
antenna—even if we were un-
aware that that was the cause
of the sonic degradation.

Why dowe need antennas?

FM broadcasts provide very
low levels of modulated high-

frequency signals, and the mini-
mum signal input level re-
quired to get full performance
from a good FM tuner is indeed
very small. The comparatively
high level that is used as a basis
for rating a tuner’s distortion
and noise performance is 65
dBf, which corresponds to only
about 3 billionths of a watt, or
0.001 volt, at the tuner’s 300-
ohm antenna inputs. Most tun-
ers can deliver excellent sound
from a signal of that strength.
However, this assumes that
only one signal at a time is
being received. FM tuners can
discriminate quite well against
interfering signals on the same
frequency if the interference is
somewhat weaker than the de-

sired signal, but things deterio-
rate rapidly as the two become
nearly equal in strength. Does
this mean that if the nearest sta-
tion sharing the channel with
your local favorite is 200 miles
away and cannot be heard at all,
you won’t get any interference?
Sorry, it isn’t that easy!

Much of the time, especially
in urban and suburban loca-
tions, broadcast signals are sub-
ject to multipath. The transmit-
ting antenna is usually omnidi-
rectional, or nearly so, in the
horizontal plane, and the ra-
diated signal can be reflected by
almost any large object in its
path—a building, a bridge, or a
mountain, for instance. The re-
flections can be reflected in
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/ multiband
FM/VHF/UHF
antenna like
the Radio
Shack Archer
VU-120
(856.97) shown
here is good for
distant recep-
tion and to
eliminate mul-
tipath. If you
need to reorient
the antenna for
different sta-
tions, an anten-
na rotator such
as the Archer
unit shown be-
low (Radio
Shack No. 15-
1225, $59.95),
is essential.
———————
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I ‘ abbit ears

can be useful
Sor solving mul-
tipath problems
inan apari-
ment where an
ourdoor anien-
na is not prac-
tical. Rabbit
ears are easy 10
adjust for best
reception.
—_———ra——

utdoor
omnidirection-
al antennas
such as the S-
shaped and
turnstile di-
poles shown
here can be
useful when
vou have little
multipath and
stations in all
directions.

turn, and the result is that what
finally reaches your antenna is
not a single direct signal but a
composite of signals arriving
from many different directions.
And, since their routes vary in
length, the reflected signals ar-
rive at slightly different times
and often have widely different
strengths. It is common for
some reflections to be as strong
as—or even stronger than—the
direct signal component.
Multipath reception can de-
grade program quality in many
ways depending on its severity.
There may be only a slight,
barely noticeable distortion, or
it may be so bad that human
voices become unintelligible.
And cven the most advanced
tuners are not totally immune.
You can check your reception
out for yourself. The next time
you are listening to a stereo FM
broadcast, try switching the
tuner 10 mono. If the quality
improves considerably, as it
usually will, you will have con-
firmed that you have a multi-
path problem—and that you
need a better antenna system.
To eliminate multipath ef-
fects, an FM antenna should
discriminate as much as possi-
ble between signals arriving
from different  directions.
Orienting a directional antenna
to reject one or more major
multipath signal components
can make an immediately audi-
ble improvement in the sound
quality from a tuner. Although

it is usual to aim the antenna at
the transmitting station so as to
favor the direct signal path, that
1s not always the best way to
aim it. If one of the reflected
signals is stronger than the di-
rect signal, for example, per-
haps it should be favored.
Sometimes a directional an-
tenna receives signals fairly
well from several directions
while deep nulls in its polar pat-
tern enable it to reject almost
totally the interfering signals ar-
riving from other directions. In
such cases, it may be preferable
to orient the antenna so that it
rejects the strongest multipath
signals, as determined by listen-
ing while turning the antenna,

even if that does not provide
the strongest reception of the
direct signal.

What kind of antenna

1 the best?

If weak signals rather than
multipath are your main prob-
lem, as when vou are 80 to 100
miles away from the FM sia-
tions you wish 1o hear, the best
antenna for you is one with a
higher gain than a simple dipole
such as the wire “T” antennas
furnished with many tuners
and receivers. A high-gain an-
tenna provides the tuner with
more signal voltage than a low-
er-gain type, all else being
equal. It usually has a long
boom with a number of hori-
zontal elements located along
its length. Because of the high
directionality of such antennas,
a rotator is very desirable—
even a practical necessity in
most cases. In general, the long-
er the antenna, the narrower its
beam width and the more criti-
cally it must be aimed (and the
higher 1ts cost, although few
components of your system are
likely to return as great a bene-
fit for the same investment).

Antenna height is also im-
portant if you are reaching for a
distant station. The nominal
maximum propagation dis-
tance at FM frequencies is “line
of sight.” Although this limita-
tion can be exceeded consider-
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ably in most cases, the horizon
as “‘seen” from the antenna po-
sition should be as distant as
possible.

It should be evident that the
antenna requirements for FM
and TV are much the same. In
fact, the simple, bidirectional
“rabbit-ear” antenna some-
times used on TV sets i1s rough-
ly comparable to the folded di-
pole FM “T” antenna in both
its effectiveness and its limita-
vons. The reception problems
are similar as well, with mulu-
path reception causing “‘ghosts”
on the TV screen. A mild case
of' ghosting may appear as noth-
ing more than a slight loss of
picture definition, but more se-
vere cases may render a picture
useless or even prevent the re-
ceiver from locking to the
transmitted “sync” signals. The
problem and i