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After four years at

Hewlett-Packard, we w

In 1983, Dr. Godehard Guenther,
President of a/d/s/, issued an
injunction to our engineers and
designers. “Guys,” he said,
“somebody’s got to come up
with a new loudspeaker standard.
Let's makesureit'sus.”

Understand: he wasn't suggest-
ing our existing loudspeakers
weren't good. Rather, he was
challenging us to address the
shortcomings present even in the
very best speakers, ours included.
Shortcomings made all the more
apparent by the sonic demands
of the compact disc.

What we sought to build were
speakers that didn't sound like
a set of drivers stuffed in a box.
Our goal was to create speakers
characterized by a stable sound
stage, pinpoint imaging and
sound that seemed to emanate
from free space.

It was a tall order. But the technol-
ogy that has resulted—Unison™
... of one voice—is the kind other
speaker makers will be emulating
for years to come.

At ald/s/, we make our
own drivers. Our hi?h
definition woofers feature
new cones, magnets,
baskets and voice coil assem-
blies—painstakingly crafted to
eliminate coloration.

We finally had the tools
to be as critical as we were
inclined to be.

Our first task was to take along,
hard look at the limitations inher-
ent in loudspeaker drivers. That
required a powerful “microscope.”
And, fortunately, we had one—

a high-resolution, super-fast
computer from Hewlett-Packard,
supported by a sophisticated
mathematical program of our
own devise.

Housed in a specially designed
ald/s/ acoustics laboratory, the
computer gave us the ability to
generate and analyze driver per-
formance data with an accuracy,
thoroughness and detail never
attainable before.

High technology
enclosure materials
enable us to make the
new CM7 (left) and CMS5
extremely compact
without sacrificing
interior volume. How
compact? Consider that
the CMS5 measures a
mere 958" x 53a” x 67/s”.

Urusdn s a trademark of Analog

V &

In this veritable mountain of in-
formation, acoustic truths resided.

The CM7’s 4th-order, 24dB/octave crossover
network. Complex, sophisticated and expen-
sive to manufacture, it's a major reason

why the speaker produces such a stable image.

If the drivers aren’t flawless,

no amount of camouflaging
will hide the flaws.

One fact was obvious: the tradi-
tional materials used to construct
woofers, tweeters and midranges
—polypropylene, metal, cellulose
compounds—were simply
inadequate. So we set about to
discover new ones ideally suited
at the molecular level to the jobs
they're required to do.

For the domes of our tweeters,
we selected a proprietary co-
polymer that's exceedingly rigid,
yet has superb internal damping
and freedom from ringing. For
the voice coil formers in our
midranges, we adopted stainless



the keyboard of a
ere ready for a Steinway.

steel. Strong and non-magpnetic, enclosure, even with the roomin How good it ultimately

it enabled us to produce a motor which the system is played. sounds depends on the box
quick enough to resolve the finest And we had an advantage: the you putitin.

::JetalllAevgn atthe hlghesg volume excellence of our drivers allowed That's why we employed a

e e us to use ideal crossover points. polymer material filled with an

until our drivers were as perfect

as the laws of physics allow. Using these points, all the funda-

mental tones of the human voice
can be reproduced by a single

The crossover network. : .
You don’tseeit. Youshouldn't  driver. With the computer, we
hearit. either. evaluated countless prototypes of
! crossovers. A 4th-order network
When most speaker makers of the Linkwitz-Riley type proved
design crossover networks, their the most appropriate. This type
primary concern is the interaction alone yields the response that sat-
of the drivers. We were more isfied our requirements for neu-
ambitious. We sought crossovers trality and realistic imaging. On a
that optimize the relationship frequency response plot, the cross-
between the drivers and their over points aren't even detectable.

With its stainless steel coil former and
copolymer cone, the Unison midrange
does something a cone midrange has never
done before: span the fundamental range
of the human voice—from 200 to 2,000 Hz.

Our tweeters’ domes are made of yet

another proprietary copolymer, giving

them the unique ability to provide smooth,
detailed, high frequency response at even

the highest levels.

extremely high mass compound to
produce the rigid, aurally “invisible”
enclosures of our Compact Monitor
Series. You'll be amazed by the
weight of these little beauties—
they're heavy. You'll be floored by
the sound.

To our ears, our new speakers—
the M Series and compact CM
Series—offer convincing proof that
Unison technology does indeed
define a new era in speaker per-
formance. For more information
about a/d/s/ products, phone
ald/s/ toll-free, at 1-800-345-8112.
(In PA, call 1-800-662-2444.)

The M12is the instrument on the right. / I / /




Ascend to new heights of musical experience.

Every audio component we engineer is a

work of art in its own right. Each one has

the integrity of design and technological
virtuosity for which we are known.

Combined, these components create
harmony and radiance, forming a
unique synergy, a perfect match.

The ideal system.

From the ultimate to the entry level,
Nakamichi audio products are
designed to produce one thing:
the reverie of musical flight.

After all, we know that nothing can
make the spirit soar like music.

7 B\ Nakamichi

For the name of your nearest

The OMS-1A, our newest compact disc
player, is a superb value at $329 authorized Nakarnichi home audio
or mobile sound dealer, please call or write

Nakamichi America Corporation
19701 South Vermont Ave
Torrance, CA 90502 (800) 421-2313
(800) 223-1521 (California)
Nakarmichi Canada (800) 663-6358
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“Matthew Polk Has a Passion for Perfection!”
Experience the Awesome Sonic Superiority of
His New Signature Edition SDA 1C and SDA 2B.

he genius of Matthew Polk has now

brought the designer styling, ad-

vanced technology and superb sonic
performance of his award winning SDA
Signature Reference Systems into the new
Signature Edition SDA 1C and SDA 2B.

“They truly represent a
breakthrough.”

PolK’s critically acclaimed, 5 time AudioVideo
Grand Prix Award winning SDA technology is the
most important fundamental advance in loud-
speaker technology since stereo itsell Listeners
are amazed when they hear the huge, lifelike,
three-dimensional sonic image produced hy
Polk’s SDA speakers. The nation's top audio
experts agree that Polk SDA loudspeakers al-
ways sound better than conventional loud-
speakers. Stereo Review said. “Spectacular. ..
the result is always better than would be
achieved by conventional speakers.” High
Fidelity said. “Astounding...We have vet to hear
any stereo program that doesn’t benefit.” The
new SDA 1C and SDA 2B utilize new circuitry
which allows the drivers to more effectively
utilize amplifier power at very low frequencies.
This results in deeper, more powerful bass
response, greater dynamic range and higher
efficiency. In addition, the new circuitry makes
these new speakers an extremely easy load for
amplifiers and receivers to drive. Lastly, the
imaging, soundstage and depth are more pre-
cise and dramatically realistic than ever.

Why SDAs Always Sound Better

Stereo Review confirmed the unqualified
sonic superiority of Matthew Polk’s revolution-
ary SDA Technology when they wrote, “These
speakers always sounded different from con-
ventional speakers — and in our view better —
as a result of their SDA design.

Without exaggeration, the design principals
embodied in the SDAs make them the worlds
first true stereo speakers. The basic concept of
speaker design was never modified to take into
account the fundamental difference between a
mono and stereo signal. The fundamental and

Rolling Stone Magazine

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

“A stunning achievement”
Australian HiFi

Polk SDA Technology solves one of the
greatest problems in stereo reproduction. When
each ear hears both speakers and signals, as
occurs when you use conventional (Mono)
speakers to listen in stereo, full stereo separa-
tion is lost. The undesirable signal reaching
each ear from the “wrong" speaker is a form of
acoustic distortion called interaural crosstalk,
which confuses your hearing.

: “Litéraily a New
Dimension in the Sound

Stereo Review Magazine

The Polk SDA systems eliminate interaural
crosstalk distortion and maintain full, True
Stereo separation, by incorporating two com-
pletely separate sets of drivers (stereo and
dimensional) into each speaker cabinet. The
stereo drivers radiate the normal stereo signal,
while the dimensional drivers radiate a differ-
ence signal that acoustically and effectively
cancels the interaural crosstalk distortion and
thereby restores the stereo separation, imaging
and detail lost when you listen to normal
“mono”speakers. The dramatic sonic benefits
are immediately audible and remarkable.

Where to buy Polk Speakers? For your nearest dealer, see page 96.

“Mindboggling, astounding,
ﬂabbergastz ng ” High Fidelity Magazine

Words alone cannot fully describe how much
more lifelike SDA TRUE STEREO reproduction
is. Reviewers, critical listeners and novices alike
are overwhelmed by the magnitude of the sonic
improvement achieved by Polks TRUE STEREQ
technology. You will hear a huge sound stage
which extends not only bevond the speakers, but
beyond the walls of your listening room itself
The lifelike ambience revealed by the SDAs
makes it sound as though you have been
transported to the acoustic environment of the
original sonic event. Every instrument, vocalist
and sound becomes tangible, distinct, ative and
firmly placed in its own natural spatial position.
You will hear instruments, ambience and subtle
musical nuances (normally masked by conven-
tional speakers), revealed for your enjoyment by
the SDAs. This henefit is accurately described by
Julian Hirsch in Stereo Review, *...the sense of
discovery experienced when plaving an old
favorite stereo record and hearing, quite liter-
ally, a new dimension in the sound is a2 most
attractive bonus...” Records, CDs, tapes, video
and FM all benefit equally as dramatically.

“You owe it to yourself to
audition them.”

SDAs allow you to experience the spine
tingling excitement, majesty and pleasure of
live music in your home. You must hear the
remarkable sonic benefits of SDA iechnology
for yourself You too will agree with Stereo
Review's dramatic conclusion: “the result
is always better than would be achieved by
conventional speakers...it does indeed add
a new dimension to reproduced sound.”

potkiaudic

The Speaker Speciaiists

High Fidelity Magazine

S601 Metro Drive, Baltimore. Md 21215
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i@rove New
(Digital) World

n this issue, we report on some of the highlights of the

most recent Consumer Electronics Show. Despite its

name, the show isn’t open to consumers. Rather, itis a
trade exhibition for manufacturers, distributors, and
dealers of consumer electronics—everything from digital
watches to microwave ovens to the most exotic audio
equipment available. (A hot item at this winter’s CES
was Panasonic’s automatic bread-baking machine.) Most
of the 100,000 or so people who clot the aisles are there
to buy and sell. We go to talk to the people behind the
products and to sce and hear what's new.

As usual, we found a lot of interesting stuff, but this
show was more of a teaser than anything else for those
who thrive on technological breakthroughs. You could
see high-definition television and hear digital audio tape
(DAT), but not from real products headed for American
homes. HDTYV is hung up on issues of standardization
and commercial viability, which probably will keep it out
of the consumer market for a good many years to come.
DAT is stalled by fear. Record companies are afraid that
the ability of DAT decks to make essentially perfect dubs
of commercial recordings will cut into their revenue. Au-
dio manufacturers are afraid of the crippling “'solution™
to this anticipated (and, I think, largely imaginary) prob-
lem that the record industry is trying to get written into
law: they are even more scared at the prospect of restric-
tive trade legislation if they start bringing machines in
before the question is settled in Congress.

Yet I came away from this relatively sedate CES with
a clearer vision than ever before of where home audio
and video are headed. Three products in particular stand
out as signposts to the future. The first is perhaps the
most unlikely: Casio's “’digital horn.” It looks like a
cheap alto saxophone, you finger it somewhat like you
would a clarinet, and it sounds sort of like a horn. Not
like a saxophone. not like a clarinet, not exactly like any
“real’” horn I've ever heard, but still somehow familiar.

This remarkable instrument has a loudspeaker in its
bell, but it can make itself heard by other means as well.
Connect its MIDI port to the MIDI port on one of Ca-
sio's keyboards. and presto! Reedman turns pianist. And
the digital synthesizer at the heart of that keyboard can
sound remarkably like a “‘real” piano. Again, the match
is not exact, but it is better than I would have thought
possible. It can sound remarkably like a few other things,
100. Sooner or later, it's going to take an expert to distin-
guish “'real” from “'fake,” if indeed such a distinction
makes any sense.

That such categorization might be beside the point
disturbs me a little. even though I can’t come up with a
good argument to support my gut reaction. It probably is
nothing more than sentimentality that makes me feel that
an instrument that sounds like a piano should look and
work like one as well. Historically, in fact. instruments

H G H f I DELNTY

—y Michael Riggs

have changed in sound as much as in appearance, for ex-
ample. To a composer or musician, an instrument is pri-
marily a tool, judged foremost by how well it gets the job
done. Viewed in that light, a top-notch synthesizer can
look pretty good. At the very least, it will score well in
flexibility.

The second item is not so much a product as an idea.
A new company called International Cablecasting Tech-
nologies, started by a group of people who cut their tech-
nical and marketing teeth at HBO, has developed a sys-
tem for sending eight channels of 16-bit digital audio and
several times that many channels of data down a single
cable-television channel. Their secret is a sophisticated
digital data compression and encryption scheme, undone
in a subscriber's home by a special tuner. Programming is
beamed by satellite to cable operators who distribute it
over their systems for a fee, the same way they now sell
movie or sports channels. In return, subscribers get virtu-
ally nonstop music (no commercials and very little talk)
that has not been subjected to the kind of ham-fisted sig-
nal processing typically applied by radio stations in an ef-
fort to sound louder than everyone else on the dial. ICT
claims its system does not alter sound quality in any way.
During the demonstration, we occasionally thought we
heard very small differences between processed and un-
processed signals. But if they were indeed present, they
were minute and certainly inconsequential relative to the
gross changes introduced by most radio stations.

Number three on my list is the Lexicon CP-1 digital
surround-sound processor. Lexicon has picked up the
gauntlet thrown down by Yamaha's DSP-1 (our 1986
Product of the Year), which brought a new level of real-
ism to the simulation of acoustic spaces in the home. We
are eagerly looking forward to putting the CP-1 to a thor-
ough test, but our initial impression is that Lexicon has
done a stunning job. In addition to performing some of
the best Dolby Surround decoding we've ever heard, it
has a very sophisticated bag of tricks for making music
sound as though it’s being played someplace more inter-
esting and appealing than the space between a pair of
loudspeakers, up to and including simulation of real con-
cert halls.

Three products for three purposes: creation, transmis-
sion, and reproduction of music. What makes all of these
otherwise quite different products possible is digital sig-
nal processing. Once an audio (or video) signal is in digi-
tal form, it is almost infinitely manipulable. Designers are
quick to see the advantages. (Denon’s prototype all-digi-
tal preamplifier is an example of how even the most tradi-
tional components can be transformed.) From the record-
ing studio to our homes, we're going to be seeing a lot
more digital processing in audio, and with it will come a
fundamental change in the way we think about making
and reproducing music.
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182522, Dirty Dancing
Original Soundtrach

134501, Stove Winwood

125264, + In
Mc —Scarlatt)

{F've Had) The Time Of
My Lite, etc. (RCA)

134420. John Cougar
Mellencamp—The
Lonesome Jubilee.
Cherry Bomb, etc
(Mercury)

115146, itzhak Periman:

Mozart, Violin Concer-
tos Nos. 3 & 5—Levine,
cond. (DG DIGITAL)

170250. Barry Manilow
—Swing Street. Title
song, more. (Ansta)

163629. Whitesnake.
Still Of The Night, Give
Me All Your Love, more
(Getfen)

104897. Fleetwood
Mac. Rhiannon. Land-
slide, more. (Warner
Bros )

“WHITNEY”

152854

START NOW WITH 3 COMPACT DISCS!

—Cl [{
Hits 1977-1987). Valene,
more (island)}

164288. Kitaro—The
Light Of The Spirit.

Sundance, The Fiekd.
etc. (Geffen DIGITAL)

163214. Grateful Dead
—in The Dark. Touch Of
Grey, Hell In A Bucket,
etc. (Ansta)

125179. Tchaikovsky,
1812 Overture; Nut-
cracker Suite; more—
Solti. {London DIGITAL)

160363. The Judds—
HeartlLand. | Know
Where I'm Going, Don't
Be Cruel, etc. (RCA)

143465. Bon Jovi—
Slippery When Wet.
Livin’ On A Prayer, etc
{Mercury)

173824. Galway &
Yamashita: italian
Serenade—Fiute &
uitar works by Paganmni
ossini, others (RCA
DIGITAL)

100761. Madonna—
Who's That Girl
Original Soundtrack.
Titie hit, Causing A Com-
motion, Can't Stop. etc
(Sire)

Mozart, Rachmaninov,
Scnabin, Schubert
others (DG DIGITAL)
143330. Foreigner—
inside Information.
Say You Will, more
{Atlantic)

115448

154570. Huey Lewis &
The News—Fore!.
{Chrysals)

115306. Handel, Water
Music— Trevor Pinnock
(Archwv DIGITAL)

172190. Elvis Presley—
The Number One Hits.
18 #1s (RCA)

104855. Motown's Big-
t Pop Hits. 18 #1s
rom Diana Ross, The
Commodores, Stevie
Wonder, etc (Motown)

Yes, pick any 3 hit Compact Discs shown here! You need buy
just one selection at regular Club prices (usually $14.98-$15.98)
and take up to one full year to do it. That's 4 compact discs for
the price of 1 and there's nothing more to buy...ever! (Shipping
& handling added to each shipment.)

HOW THE CLUB OPERATES
You select from hundreds of exciting Compact Discs described in the
Club's magazine mailed to you approximately every 3 weeks (19
times a year). Each issue highlights a Featured Selection in your
preferred musical division, plus alternate selections. H you'd like the
Featured Selection, do nothing, it will be sent to you automatically. If
you'd prefer an alternate selection, or none at all, just return the card
enclosed with each issue of your magazine by the date specified on
the card. You will have at least 10 days to decide, or you may return
your Featured Selection at our expense. Cancel your membership at
any time after completing your membership agreement. simply by

writing to us

FREE 10-DAY TRIAL
Listen to your 3 introductory selections for a full 10 days. If not

satistied, return them with no further obligation. You send no money
now, so complete the coupon and mail it today.

C0624 Compact Drsc Club, 6550 E 30th St , Indianapohs, IN 46219-1194
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133966. Stevie Wonder
—Characters.
Skeletons. Get It (w
Michael Jackson), etc
(Motown DIGITAL)

105392. Pops In Space
-Boston Pops /' Willams

Star Wars, Superman,

more. (Phiips DIGITAL)

173406. Jazz CD
Sampler. 15 perfor-
mances from Louis
Armstrong, others!
(PolyGram)

163917. Randy Travis—
Always And Forever.
Forever And Ever Amen
more. (Warner Bros }

115356. Vivaldi, The 4
Seasons—Trevor Pin-
nock. {Archiv DIGITAL)

161593. The Cars—
Door To Door. You Are
The Girl, Strap Me In,
more. (Elektra)

143960. A ith—

115437. Gershwin,
Rhapsody In Blue;
American In Paris;
more—Previn (Philips
DIGITAL)

130230. Crosby, Stills,
Nash & Young—
Greatest Hits (So Far).
Woodstock, etc
{Atlantic)

112014. Led Zeppelin IV
(Runes). Starway To
Heaven, Black Dog.
more. (Atlantic)

104810. Mozart, Syms.
Nos. 40 & 41 (Jupiter)—
Levine, Cmcago S?'m»
phony. (RCA DIGITAL)
162743. Kenn: rs—
| Prefer The Moonlight.
Title song, etc. (RCA)
144460. Robbie
Robertson. Sweet Fire
Of Love (w/U2), Fallen
Angel, etc. (Geffen)
125224. Brahms,

S No.1

Permanent Vacation
{Geffen)

Bernstein, cond
(DG DIGITAL)

273965. Sting—
Nothing Like The Sun.
We'll Be Together,
Fragile, etc. (A&M
DIGITAL)

120247. Alabama—
Greatest Hits. Why
Lady Why, Feels So
Right, etc. (RCA)

134274. The Legendary
Enrico Caruso—21
favonte anas. (RCA
Digitally Remastered)

134627. Classic Oid &
Gold. 20 rock & roll
classics from the '50s &
60s! (Laune)

134536

115009. Beethoven,
Syms.4& S—Hﬁwood
Acad. of Ancient Music
{L'Oiseau-Lyre DIGITAL)

143293. Glenn Miller
Orchestra—In The
Digital Mood. (GRP
DIGITAL)

153740. Genesis—
Invisible Touch. Title
hit, In Too Deep, etc
{Atlantic)

164293. Barry Douglas:
Tchaikovsky, Piano
Conc. No. 1—(RCA
DIGITAL)

163827. Starship—No
Protection. Nothing's
Gonna Stop Us Now,
more. (Grunt)

154382. Linda Ronstadt
—For Sentimental
Reasons. Am | Blue.
more. {Asylum)

115541, Bach,
Brandenburg
Concertos 1-3-—Pinnock
(Archiv DIGITAL)
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PRIMITIVE STEREO

I am writing in response to your Decem-
ber 1987 “Front Lines.” I have been col-
lecting early stereo recordings for years,
and although the first couple of Beatles
albums were poorly mixed two-track re-
cordings, they certainly qualify as true
stereo. I understand that many audio-
philes call this limited track stereo *‘binau-
ral,” but stereo is not just the illusion of
wide spacing between two speakers. Lim-
ited track stereo is superior to plain mono
because it enables you to hear more of the
instrumentation than you can in a mono
mix. Anyone who considers this form of
stereo offensive or not up to today’s stan-
dards can simply push the mono button on
his preamp, amplifier, or receiver.

In my opinion—and in the opinion of
an ever growing group of collectors and
music fanciers—the majority of the rec-
ord-company engineers, producers, and
executives involved in this CD reissue
business have yet to understand what
should be done to bring this kind of his-
torically important music into the modern
age. First and foremost, they should try
their best to find the original master tapes
(which is not often done). Then they
should do a little bit of plain, old-fash-
ioned filtering to eliminate some of the
tape hiss without ruining the original tre-
ble and bass response. Finally, they should
consider these old recordings sacred, us-
ing the two-track stereo mix (when the
master tapes are not available) and, if nec-
essary, slightly blending the two tracks to-
gether to decrease the isolation of the
voices and instruments from each other.

Barry Margolis
Hoboken, N.J.

Editor in Chief Michael Riggs replies: One
point I tried 1o make was that the earliest
two-channel Beatles records are not true
stereo because they do not do anything oth-
er than provide an “illusion of wide spacing
between two speakers.” Moreover, neither
the Beatles nor their producer, George
Martin, ever intended the recordings of
that era to be released in anything other
than mono. Martin has said that they used
two tracks solely for convenience. He mixed
them to mono and added compression to
achieve the desired sound. Because addi-
tional processing (compression, in this case)
was applied, you cannot get equivalent re-
sults simply by engaging your system’s
mono switch.

On the technical side: The binaural pro-
cess is a variant of stereo recording in which
the microphones are placed in the “ears” of
a dummy head. The result is a recording
that will yield striking spatial realism when
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heard over headphones. Unfortunately, fil-
tering out tape hiss is nearly impossible by
conventional means without dulling the
sound somewhat. This is because the most

obvious tape hiss will be in the lower treble,
at a few kilohertz or so.

OL’ BLUE EYES IS BACK AGAIN

Regarding Terry Teachout’s August 1987
review of Capitol’s first four Frank Sinatra
CDs, I have this to add:

Songs for Swingin' Lovers: The songs
enter and exit abruptly. I miss the ambi-
ence of the natural studio sound. Also, it
would have been nice of Capitol to include
*Memories of You,” the 16th title record-
ed for (but never released on) the album.
The song can be found only on a British
LP called The Rare Sinatra.

In the Wee Small Hours: The “special
abridged Compact Disc version” is miss-
ing only one song, **Last Night When We
Were Young"—perhaps because it was re-
corded in March 1954, whereas the others
were done in February and March of 1955.
It was only as an afterthought that *Last
Night” made it to the LP.

Close to You: This is an excellent CD of
an LP that has been out of print in the U.S.
for many years. The bonus tracks were
previously available here on 45s only, save
“There’s a Flaw in My Flue,” which was
just a novelty number.

Sinatra’s Swingin® Session: Great
sound. The album was supposed to be
done at a much slower tempo, but Sinatra
had Nelson Riddle speed it up; therefore,
it’s Sinatra’s shortest recording. The bo-
nus tracks are available on other LPs.

Raymond Horton
Baldwin, N.Y.

Terry Teachout replies: Many thanks to
Mr. Horton for the interesting details he
provides in his letter. Some I knew and
omitted for lack of space, others I didn’t
know and am glad 1o find out. As for the
original number of tracks on In the Wee
Small Hours, my memory slipped: I re-
membered 18 instead of 16. Either way, it
was inexcusably cheap of Capitol to shorten
the album for CD.

NEXT TIME, HOLD THE REVERB
Already quite ill from statements by film
colorizers—who claim they need pristine
prints before they can stain them sloppily
and cut them for syndication—I suffocat-
ed upon hearing the news that RCA’s pro-
ducers *‘are going back to try to find the
best originals [Toscanini masters] we can”
[**Medley,” June 1987]. I purchased the
CD version of the 1949 Eroica and found
(Continued on page 12)
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Rolls-Royce Motor Cars Ltd.
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Shown smaller than aclual size Length 754" Scale 1.24

THE SILVER GHOST

The cuthorized die-cast model of
the most famous Rolls-Royce erer.
Plated 1oith sterling silver to
match the original.

RoLLs)] The 1907 Rolls-Rovee Silver

i Ghost. It advances a revolution-

ary concept in the fascinating

|| and popular field of model car
ROYCEJ| collecting. Pertection

A scale re-creation with such
convincing standards of detil, qualiny
and precision that Rolls-Rovce Motor
Cars Ltd. has recognized it as the arniho
rized die-cast model of The Silver Ghost

And so scrupulously accurate that
company officials have verified the
model for authenticin

Named for its silver-plated trim
metallic-silver paintwork and extraor-
dinarv silence. The Silver Ghost offered
luxury and performance previously un-
known. And the prototvpe for this die
cast model is based directly on first-hand
studies of the original

Steel dies taken from the prowonpe
are used to cast the more than 127 com-
ponents needed 1o build a single model

The clegant Ko/ des Belges coachwork
is hand-polished 0 a gleaming luster
And the exterior trim is plated with ster:
ling silver — protectively coated — match
ing the original exacth

There are soft wifted scats. doors that
open and close. fully operable steering,
complete instrumentation —and engine
detailing that shows the neo sparkplugs

dreds or even thousands of dollars. But
The Silver Ghost is just $120. and pavable
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[F BI-AMPLIFIED

Audiophiles have long been purring over
the benefits of bi-amplified speakers. They
point to the incredibly lifelike dynamic range.
The reduced intermodulation distortion.

At Altec Lansing however, we’ve been
pursuing much bigger cats.

Introducing the Altec Lansing BIAS
550. The first loudspeakers in the world with
Pentamplified Sound.

The 550 is a system unlike any other. With
discreet amplifiers for each of 5 bandwidths.

A total of ten driver-dedicated amplifiers deliv-
ering 1400 watts of power. (.05 % THD/1 Watt
to rated power.)

And because you can adjust the volume of
each amplifier by remote control, you can tailor
the sound perfectly for the nuances of your room.

From the very first moment, you'll hear
subtleties you've never heard before. Startling
dynamics. Airy sound staging. Reproduced

™k

SOUNDISTHE
CAT'S MEOW,
GET READY FOR
THE LION'S ROAR.

ALTEC LANSING INTRODUCES PENTAMPLIFIED™ SOUND.

without any noticeable coloration.
But of course, sophisticated technology
demands equally sophisticated materials. |
To complement our woven carbon fiber |
cones, we developed mid and high frequency |
drivers coated with diamond particles. |
Producing an astonishingly accurate high !
frequency response.
To eliminate resonance, we designed a
unique double enclosure cabinet. Literally
a cabinet within a cabinet separated by a layer
of acoustical foam rubber.
We believe the 550 to be the finest loud-
speaker system in the world. For more detailed
information and complete specifications call

1-800-ALTEC 88** and ,
ask aboutourspecial | ALTEC |
demonstrations. | LANSING |,
They'llbeeasy to  Loudspeakers for the
find. Just follow your ears. well trained ear.

*Built In Amplification System **In PA or Canada call 717.296-HIFI.  Copyright 1988 Altec Lansing Consumer Praducts. Milford. PA 18337
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{Continued from page 8)
that a long, vapid, phony echo has been
piled on. Someone who bought the Berlioz
CD tells me the same has been done to the
great 1953 Roman Carnival—as if **‘Phase
Four” reverb would be an improvement.
RCA'’s statement, when conveyed to
your readers, should have been accompa-
nied by a dry, pained, humorless laugh—

T E

and by some of the scholarship you gave
the Beatles *‘reverbs.”

T

Richard Sebolt
Springfield, Mass.

Classical Music Editor Ted Libbey replies:
Thomas Hathaway was careful to point out
in his review that “a small amount” of arti-
ficial reverberation had been added to a

The only wireless speaker system
that puts stereo in every room

Recoton's WIRELESS 100™ Speaker System
brings dynamic stereo into any room without
messy wires connecting it to a main system.
With patent pending circuitry designed by
acclaimed audio engineer Larry Schotz,
WIRELESS 100 out-performs every other
"“s0-called” wireless speaker system. You
can even add extra Recoton sgzeaker pairs to
work off your main WIRELESS 100 System.

. Just compare Recoton’s WIRELESS 100 to
its “competition”” One rival system works
from infrared transmission - but the speak-
ers must remain in the same room as the hi-
fi components. Another version produces
only “mono” sound - often static-filled when
someone turrs on certain common house-
hold appliances. And neither delivers the full
dynamic range of Compact Disc’s digital sound.

RECOTAN’
ioe: eec 1A
LA RAAY 1 1 1 0 J .v v
( STEREO SPEAKER SYSTEM

46-23 CRANE STREET, LONG ISLAND CITY, NY 11101
1-800-223-6009

To install, you simply plug the WIRELESS
100 System’s unique transmitter into your
main stereo system and nearby AC outlet.
Then plug the companion speakers into any
AC outlet located throughout your house.

So pick up Recoton’s WIRELESS 100 Speaker
System. You'll experience brilliant full-fidelity
stereo — without a house full of wires

© 1987 Recoton Corp.
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couple of the recordings on RCA's first Tos-
canini CDs, but that the effects of this and
the apparent rechanneling of the originals
in some places “are not sufficient to spoil
what has been achieved. ™ De gustibus non
est disputandum. As for the quote from Red
Seal president Michael Emmerson to which
you refer, I made it clear in the context of
my report that I did not approve of lost mas-
ters. Beyond that, I did not feel it was ap-
propriate to editorialize on the way RCA’s
reissues might sound.

TWO MORE FOR TOSCANINI

Thomas Hathaway's review of the new
Toscanini Compact Discs from RCA [Au-
gust 1987] hits the mark! RCA has done a
wonderful job of remastering and, in doing
so, has recaptured truly magnificent and
powerful performances.

I also must echo Hathaway's amaze-
ment over the level of criticism directed at
Toscanini’s character and intelligence.
What is the motivation for this sort of crit-
icism? Even though the barbs are still fly-
ing, Hathaway is right: We’re not paying
attention. That’s because we do hear the
music!

As for the projected 56 Toscanini CDs,
I hope one of them will contain his No-
vember 15, 1952, broadcast of the Saint-
Saéns Organ Symphony. What an as-
tounding performance! I think it may be
the greatest performance of anything I've
ever heard. A reissue of this hair-raising
and brilliant account by the NBC players
and their maestro would be cause for cele-
bration.

Daniel Pastore, Jr.
Cranford, N.J.

I'll bring the confetti—this Organ Sym-
phony performance will be available on a
midprice RCA CD this summer.—Ed.

I must take issue with Thomas Hatha-
way’s criticism of Harry Glantz in his re-
view of three Toscanini CD reissues.
Glantz was one of the great classical trum-
pet players. His intonation was unique,
combining the gold of the Vienna Philhar-
monic horn with a lift, thrust, and center-
ing brilliance that seem purely American.
Toscanini once dismissed a second horn
with the comment: *Not bad, but not good
enough to sit next to such a fine artist as
Harry Glantz.”

“Tinny” in loud passages? Mount Ve-
suvius would have erupted! The trumpet is
difficult to record well—I've heard some
tin and fuzz even in the most recent re-
cordings. Toscanini liked to outline his en-
semble brass in the low-middle range with
a burr that was heavier than normal. This



gave them an increased weight, definition,
and expressiveness. Striking examples can
be found in Toscanini's recording of the
Prologue to Mefistofele and Robert Rus-
sell Bennett's original soundtrack record-
ing of Victory at Sea. When the technique
is continued by a solo trumpet within the
ensemble, it is very difficult to record well.
It is not “‘phonogenic™—refer to the first
movement of the Eroica as an example.
Glantz's solo lead (in the upper range)
in the “Cloudburst™ section of the remas-
tered Toscanini Grand Canyon Suite is
wonderful, incomparable. The intonation
is open and clear, rich and sweet, and it
carries very far. Indeed, Glantz’s ability to
play far or through the note was his great-
est achievement.
John Turner
Omabha, Neb.

THE DECISION WASN'T CAPRICIOUS

As you may already know, Harmonia
Mundi, U.S.A., has been selected to be our
general agent in the United States. We
would very much appreciate it if you

would inform your readers of this.
Jan Kask
Caprice Records
Stockholm, Sweden

THE PAUSE THAT REFRESHES
Compact Disc players would benefit from
a feature that is not currently available—a
programmable silent interval that could be
inserted between major selections on a disc
(an intermission, in effect). The interval
could be based on a 15-second unit applied
one or more times to obtain the desired
pause. Current CDs give us Beethoven's
Fifth following hard on the heels of Schu-
bert’s Eighth. They give us no time to
come down from the heights, no time for
aftertaste. Customarily, it seems, the inter-
val between symphonies is the same as that
between movements. 1 have a CD of Mo-
zart violin sonatas that sounds more like
one 12-movement supersonata than four
three-movement pieces. A programmable
pause like the one I've described would en-
able us to correct such peculiarities.
David Ohde
Weaverville, Calif.

SONIC HOLOGRAPHY

With regard to the Carver invention of
Sonic Holography, your magazine is
quoted a few years ago as saying that “‘the
holographic generator seems to open the
curtain and reveal a deployment of musi-
cal forces extending behind, between, and
beyond the speakers.” If Sonic Hologra-
phy does make such a drastic, audible dif-
ference, why haven’t record companies
started to record with it? And if this is not
possible, then why hasn't the Carver C-9
Sonic Hologram Generator or another ho-
AP R L
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lography-equipped component made it
into almost every audiophile’s system? I
would think that anything that could re-
store an accurate, three-dimensional im-
age to stereo reproduction would have
achieved greater popularity and accep-
tance than Sonic Holography has.
Dean Stewart
(no address given)

It’s hard to say. Why doesn 't every audio-
phile have a surround-sound system? One
reason is that Sonic Holography does not
work well with all recordings, and the

speakers used (not 10 mention their place- |

ment) can have a drastic effect on the re-
sults obtained. Moving a speaker a few
inches one way or another can make a big
difference. Consequently, we doubt that
many people have ever heard Sonic Holog-
raphy properly demonstrated.

On the other hand, you may be under-
estimating its commercial success. Carver
is the largest American manufacturer of
audio electronics, and many of its products
include Sonic Holography circuits. In addi-
tion, the idea behind Sonic Holography has
inspired other products from other manu-
Jacturers. Polk’s SDA loudspeakers, for ex-
ample, work to achieve similar ends by
somewhat different means.—Ed.

THE CASE OF THE ROUNDED-OFF CD

Leslie Berman's review of Rounder artists
on Compact Disc [October 1987] left out
something important regarding the Per-
suasions’ No Frills: Whoever transferred
this music to CD cares little about details,
such as making sure all the tracks begin
cleanly. Two of the album’s best cuts,
*Still Ain’t Got No Band™ and the medley
including “Under the Boardwalk,” start
with the vocal slightly clipped off. (I com-
pared them with the vinyl versions.)

This is a major annoyance—and an in-
sult to a fan who has shelled out nearly $20
for 35 minutes of music. These aren’t an-
cient master tapes full of hiss, but strong
stuff recorded in 1984. The transfer person
at Rounder didn’t care to get it right. A
botched job is the result.

J. J. Syrja
Mount Clemens, Mich.

KING CRIMSON UPDATE

King Crimson’s Discipline is indeed avail-
able on Compact Disc, contrary to what we
reported in our October 1987 review of the
band’s CD catalog. But it’s available only
asan import, which is why it proved hard to
verify. Copies sold here as Polydor/EG 800
099-2 are, in fact, from Europe and not
from Polygram in America.—Ed.

All letters should be addressed 1o The Editor. Hicn |

Fiocriry. 825 Seventh Ave., New York. N.Y. 10019.
Letters are subject to editing for brevity and clarity.
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Youll find the most helptul shopping infor-
mation in the 108 page Crutchfield catalog.

FREE

Stereo
Catalog

Refer to the Crutchfield catalog
before buying your next car stereo,
home stereo, or video product:

® 108 pages of helpful articles, consumer
tips, charts, and installation guides.

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

You get more value shopping
Crutchfield:

® Toll-free product advice, ordering, and
customer service.

® 24 hour shipping.
® Absolute satisfaction guaranteed.
® Full 30-day return privileges.

| ® Discount prices on Sony, Pioneer, JVC,

Teac, Proton, Advent, Jensen, Clarion,
Concord, Sherwood, on, Bose, and
many more!

: Call or send this coupon now
for your FREE Catalog

800-336-5566

Be sure to mention High Fidelity when calling
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Proton’s new shelf system features a comprehensive remote control.

Shelf System

Form follows function follows perfor-
mance: That could describe Proton’s Al-
3000 integrated audio system ($1,249).
Housed in a single chassis, the system in-
corporates an AM/FM receiver rated at
20 watts (13 dBW) per channel, a full-log-
ic cassette deck with Dolby B and auto-
matic tape-type selection, and a four-
times-oversampling programmable CD
player. A pair of small two-way speakers is
included. To keep operation as simple as
possible, infrequently used controls are
placed behind a flip-down panel. How-
ever, almost all of the operating functions
are covered by the sleek remote control,
which is angled upward so that its but-
tons can be seen while the beam is aimed at
the system. Proton Corp., 737 W. Artesia
Blvd., Compton, Calif. 90220.

»CoveAring All Bases

Akai is best known for audio tape decks,
audio-video receivers, VCRs, and, in-
creasingly, professional music products
(through a separate division) such as digi-
tal samplers, synthesizers, and assorted
MIDI processors and effects devices.
Now, the company is raising its profile in
the traditional component-audio business
with a new line of integrated amps, tuners,
CD players, and, naturally, cassette decks.

The CD-93 ($1,199), Akai's top CD

player, features “sliding™ 18-bit digital fil-
ters and rugged construction aimed at
minimizing internal and external vibra-
tions. All four of Akai's new CD players
have digital outputs that can feed the AM-
73 integrated amp ($899), which contains
a built-in digital-to-analog converter
(DAC). The AM-73, which heads a three-
model group, is rated at 100 watts (20
dBW) per channel into 8 ohms.

Perhaps the most intriguing item is the
AT-93 AM/FM tuner ($599), the first
such home model to incorporate an FM
tuner that continuously chooses the best
signal from either of two antenna inputs.
(A few high-end car tuners also use such
*diversity” tuning to combat multipath
reception, one of the biggest irritants in
mobile sound.) Based on the quality of the
incoming FM signal, the AT-93 can fur-
ther optimize reception by automatically
selecting a wide or narrow IF bandwidth
setting, one of two levels of stereo blending
(or, at worst, mono), and a high-frequency
filter. These parameters can also be set
manually and can be stored with the sta-
tion in one of 20 memory presets.

Finally, topping the list of three new
cassette decks is the GX-52 (3499), which
features Dolby HX Pro headroom exten-
sion, Dolby B and C, a bias fine-tuning
knob, and controls to assist editing. Akai
Div., Mitsubishi Electric Sales America,
Inc., 225 Old New Brunswick Rd., Pis-
cataway, N.J. 08854.

Akai's AT-93 is the first home tuner to employ diversity tuning.

Attention, Frequent Flyers
Can’t bear those painful airline headsets?
Then try the Jetset, which uses a shirt-
pocket-size adapter to convert an air-
plane’s piped-in sounds to regular elec-
tronic signals for reproduction through a
conventional lightweight headphone (sup-
plied). Inside the battery-powered adapter
are two tiny mikes and a small stereo am-
plifier, plus *correction baffles” said to fil-
ter out some of the hiss and sibilants.
Made by Lotus Developments, Ltd., the
Jetset can be ordered for $19.95 plus $3
shipping and handling from Executive
Travelware, P.O. Box 59387, Chicago, 1l
60659. (Illinois residents, add 8 percent
sales tax.) We'd like to know whether you
still have to pay for the in-flight movie.

- ]
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But do these filter out crying babies?

TDK Lineup

Among the new accessories from TDK are
the HCL-11 **dry” and the HCW-0l
“wet" audio cassette head cleaners. Also
new is the HD-30 head demagnetizer cas-
sette, said to be appropriate for car and
portable decks as well as for home record-
ers. Currently being test-marketed is the
Limted Edition SA high-bias 90-minute
audio cassette, packaged in a black,
rounded-edge, soft-plastic case. The new
case is more conducive to carrying in your
back pocket; it's also quite attractive.

On the video side, the company has
introduced S-VHS and S-VHS-C video-
cassettes in the standard 120- and 20-min-
ute lengths, respectively. The formulation
carries the XP (“excellent professional’™)
designation, a phrase that cries out for an
alternative translation. TDK Electronics
Corp., 12 Harbor Park Dr., Port Washing-
ton, N.Y. 11050.

(Continued on page 96)
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Head Demagn&izatioﬁ

I've been using my casseiie deck for years and have never

demagnetized the heads. As far as I can tell, the recording
l and playback performance is as good as i1 ever was, which is

very good. A friend who does some professional recording

and who demagnetizes his recorder’s heads before every job
| expressed surprise when I told him this. Do machines differ
in their need for demagnetization?

Charles Smythe
Wobiurn, Mass.

The development of better bias-oscillator circuits has
greatly reduced the problem of residual head magnetism
that “"degaussers™ were originally designed to eliminate. In
fact, a two-hcad cassette deck automatically degausses its
heads every time it records (a three-head unit may eventu-
ally require demagnetization of the playback head).

A tape engineer once told me that the most likely causes
of a tape's high-frequency loss are “‘magnetostrictive™ ef-
[ fects caused by, for example, the squeezing of the tape be-

tween the capstan and pinch roller or the bending of the

tape sharply around small-diameter tape guides. But this

does not totally obviate periodic demagnetization. A

slightly magnetized playback head or capstan may not

have a strong enough residual field to erase the highs on a

tape, but it could increase the playback noise level—per-
| manently. So, like chicken soup, a little bit of head degauss-
ing now and then certainly couldn't hurt.

Unequal Speaker Volumes

I own a pair of Pioneer loudspeakers rated at 8 ohms and a
pair of Technics rated at 6 ohms. When I play them using
the A+ B switch position on my speaker s lector, the Pio-
neers are louder than the Technics. Is there any way I can
adjust their impedances so that they will play at the same
volume?

John Montgomery
| San Jose, Calif.

The impedance of a speaker system bears no necessary re-
lationship to its sensitivity or efficiency, just as its efficien-
cy has no necessary relationship to its quality. But, as a first
step, check the midrange-level controls (if any) on the Pio-
neers. If they are set high, you may be able to achieve an
apparent level reduction of the Pioneers by turning down
their midrange controls—assuming you are not distressed
by the resulting change in tonal character. If the Pioneers
don’t have midrange controls to adjust—or if you don't
like the resulting sound when you make the adjustment—
you can reduce their relative volume by wiring an L pad in
each of the speaker lines. You'll find both stereo and mono
L pads listed in the Radio Shack catalog, but it would prob-

By Larry Klein

4 Answers fo
Readers’ Questions

ably work out best if you use a separate mono L pad with a
high power rating on each speaker.

Since L pads work by putting both a series and parallel
variable resistance in the speaker line, the series resistance
may cause slight frequency-response irregularities as it in-
teracts with the speaker’s impedance curve. The variations
will mostly be in the low frequencies, and you may even
like the audible effect. Also, remember that the best way to
use an L pad is with as little attenuation as possible. This
will prevent overheating of the pad and gross frequency-
response variations.

Fluttering Speakers
My car stereo system sounds fine with the exception of the
cassette deck. When I'm playing my dubbed tapes loudly, I
can’tturn up the bass very much without flutter and rattling
in the speakers. But when I play the radio as loud as I like
with full bass, the sound is clear. Any ideas?

John Del Vecchio
St Paul, Minn.

I've encountered problems identical to yours many times
before, but always with a home tape deck rather than a car
installation. The records you've taped are probably suffi-
ciently warped to cause severe vertical deflection (which
may be visible) of your phono stylus during play. This pro-
duces a strong low-frequency signal on the recording that,
during playback with full bass boost, overloads your car
speakers. The records themselves sound okay through
your home system because the infrasonic warp “'signal” is
handled without overload or filtered out by the compo-
nents in your setup after the tape-output jacks. However,
your car player’s electronics or speakers are unable to han-
dle the recorded low frequencies without overloading.

The solution is to rerecord your tapes through an infra-
sonic filter or to settle for less bass boost in playback. If the
problem you described had occurred in a home system
when playing records—or even CDs—I would say that its
source was acoustic feedback. But I've never heard (or
heard of ) acoustic feedback in a car tape system.

Receiver as Tuner

I'm about to upgrade my system by replacing my low-power
receiver with a more powerful integrated amplifier and a
separaie tuner. I've bought the amplifier, but for financial
reasons I'll have to hold off on the tuner. Is there any way I
can use the tuner section of my old receiver in the interim?

Eric Johnson
Salem, I1l.

Easily. With the receiver's selector switch set to FM, the
(Continued on page 95)
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t January's Consumer Electronics Show, repre-

sentatives of Warner New Media (WNM)—a

joint venture of Warner Communications and the
Record Group—demonstrated a capability of the Com-
pact Disc that has been, until now. just about ignored:
subcode graphics. With help from engineers and CD-
player prototypes from JVC. the WNM people showed
how a Compact Disc can play back images and text
stored in a hitherto-underused portion of its digital bit
stream.

Don't confuse this system with the still-unintroduced
5-inch™ CD-V., which stores S minutes of Laservision-
style video and 20 minutes of digital audio. Rather. sub-
code graphics are based on ordinary CD technology.
Along with two channels of 16-bit audio data. a CD
stores eight channels of auxiliary data called subcodes
(from subsidiary, | suppose). The subcodes are useless for
storing audio information, since their combined data rate
is very low (about 4 kilobytes per second. each byte
equaling 8 bits). So far, subcodes have been used only for
essential, but mundane, low-data-rate applications such
as time codes. track numbers. and index marks.

Since July 1984, however, a standard for encoding
computer-graphics information in the subcodes has exist-
ed. An image (which may also include text) measuring
300 pixels across by 216 pixels high can be stored in the
subcodes. and each pixel can take on one of 16 colors (see
last month's **Scan Lines’ for more on pixels). A CD
player with appropriate decoding circuitry can show
these images on a TV set or monitor. It takes about 8 sec-
onds to redraw the entire screen, and the nicture quality
is no better than what can be obtained on a typical video-
arcade game. WNM demonstrated some psychedelic pop
art that accompanied a display of lyrics and other text
information on a disc containing music from the Doors,
Buffalo Springfield. Jimi Hendrix, and the like.

Why would anybody want this? Don't ask me. The
folks at WNM think that a principal appeal of subcode
graphics is economic. The added information and its per-
ceived value will enable record companies to maintain
CD prices at their present levels (WNM foresees no dual
inventory of discs with and without graphics data). The
reasoning goes that consumers will be willing to spend
what they do now—or even more—to obtain the added
attractions of sing-along-with-CD lyrics or librettos with
multiple simultancous translations, or 16-color “art.”

Perhaps it's because ['ve never taken the necessary
mind-expanding drugs or because I grew out of sing-
alongs after my summer-camp days. but [ have difficul-
ties with this logic. Consumers already think CD prices
are too high, and the only thing that will encourage the
purchase of more CDs is lower prices. subcode graphics
or not

For a record company to maintain profit margins on a

B_y David Ranada

iBouncing Bits:
‘Graphics on CD

CD-graphics pressing. the cost of producing the extra
information must be lower than the added income de-
rived from the high disc price. Subcode information will
not come cheap, especially if artists or photographers are
involved (and who wants to look at unartistic computer
graphics?). Text information isn’t free, either: at the very
least. someone has to be paid 1o translate lyrics, enter
them into a computer, and to cue them up to the music.
If. as [ suspect. sales might actually go down if the sub-
code-graphics disc prices are high. I see in the system lit-
tle financial advantage to record companies, which may
be why subcodes have languished for so long.

WNM. on the other hand. feels that since the stan-
dard has been around for so long. it is therefore a "ma-
ture” technology and a logical extension of CD capabili-
ty. In the technical sense, they're right: All it takes to add
subcode graphics to any CD player circuit is about $30 in
parts and a few more front-panel controls.

But in today's economic climate. I do not sense that it
is possible 1o generate the consumer excitement necessary
to overcome the natural resistance to buying the new
graphics hardware. In order to obtain graphics capabihi-
ty. you will either have to buy a new CD player with the
decoding circuits built-in (JVC said it will announce a
model at about $300) or purchase a graphics adapter for
an older player. The latter course assumes that the player
has a compatible subcode output (typically, only certain
high-end models do) and that some company will actual-
ly manufacture a suitable adapter (an unlikely prospect
given the historical failure of adapters as a product cate-
gory—consider the tate of outboard stereo TV and ster-
e0-FM decoders). The system will also inevitably run up
against the chicken/egg problem: Who will want to in-
vest in hardware when there is nothing to play on it?

Perhaps I should say. “Nothing worthwhile 1o play on
it.” Despite the appeal of some of the images in the
WNM demonstration, the technical limitations of the
format—in particular. the low number of pixels and the
restriction to only 16 colors—will severely limit its scope
of visual artistic expression. When it comes to text infor-
mation, I prefer what in computer circles is called “hard
copy.” a piece of paper to hold and to read at leisure
without having to turn on a TV, something that record
companies are already providing (some better than oth-
ers). The fact that subcode text is not directly accessible
1o a user as computer data—it is encoded merely as pat-
terns on a screen—means that such useful functions as
being able to transfer texts onto a computer system for
further processing are difficult to perform.

I'd love to be proven wrong about all of this. If noth-
ing else. subcode graphics will give audio and video mag-
azines something new to write about. But I can think of
far more interesting things to do than following the
bouncing bits.
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362152. Robbie
Robertson

362657. Madonna—

Kohuept (In Concert)

354902. Fleetwood Mac
—Tango In The Night

357640. Wynton Marsalis

IN THE LATEST CD RELEASES.

357657. Beethoven:
Piano Concerto No. 5
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362343. Stevie Wonder

362277, Neil Diamond—
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354449. U2—The
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362525. Steve Win-

You Can Dance —Standard Time —Characters Hot August Night Il Document wood—Chronicles

364257. Arthur Fiedler & The
Boston Pops—Capriccio

345751. Paul Simon
Graceland. (Warner Bros

362129. Behnda Carlisle
Heaven On Earth. (MCA

359018. Pat Metheny
Group—5Still Life (Talking}

355115-395111. Prince
Sign "0’ The Times

348110. Buddy Holly—From
The Onginal Master Tapes
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360974. Squeeze
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The age of CD sound is here-—and you
have a practical new way to find the CDs
you want. As your introduction to the CBS
Compact Disc Club, you can choose any 6
CDs hsted in this ad for $1.00. Fill n and mail
the application—we'll send your CDs and
bill you for $ plus shipping and handling
You simply agree to buy 4 more CDs (at
regular Club prices) in the next two years
and you may then cancel your membership
anyhme after doing so
How the Club works. About every four
weeks (13 times a year) you'll recewe the
Club’s music magazine, which describes the
Selection of the Month . . . plus new hits
and old favonites from every field of music
In addition, up to six imes a year, you may
recewve offers of Special Selections, usually
at a discount oft regular Club prices, for a
total of up to 19 buying opportunities

If you wish to receive the Selection of the
Month, you need do nothing—it will be
shipped automatically. If you prefer an
alternate selection, or none at all, fill in the
response card always provided and mail it
by the date specified. You will always have

Babylon And On. (AGM)

360040. Jethro Tull—Crest
Of A Knave. (Chrysoks)

Stonies Without Words

36104B. Diane Schuur And fen
The Count Basie Orch.{GRP)

357087. Grateful Dead—In
The Dark. Anstg

356667. Heart—Bad
Animals. (Capitol)

355156. Vladimir Horowitz,
Prano—Favorite Chopin
( s Singles. [A&M,

atleast 10 days in which to make your
decision. If you ever receive any Selection
without having 10 days to decide, you may
return it at our expense.

The CDs you order during your member-
ship will be billed at regular Club prices,
which currently are $14.98 to $15.98 —plus
shipping and handling. (Multiple-unit sets
may be somewhat higher.) After completin
your enrollment agreement you may conce?
membership at any ime; if you decide to
conhnue as a member, you'll be eligible for
our money-saving bonus plan. Itlets you
buy one CD at half price for each CD you
buy at regular Club prices.
10-Day Free Trial: We'll send details of the
Clubs operation with your introductory ship-
ment. I you are not satisfied for any reason
whatsoever, just return everything within 10
days and you will have no further obligation.
So why not choose 6 CDs for $1 nght now?
ADVANCE BONUS OFFER: As a special
offer to new members, take one additonal
Compact Disc nght now and pay only $6.95
It's a chance to get a seventh selection at a
super low price!
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ony invented the car Compact Disc changer, and for

a short time its CDX-A 10 was the only one on the

market. In fact, the CDX-A 10 created that market
As with other Sony product firsts—most notably the
VCR. the Walkman, and the portable CD player—the
CDX-A10 blazed a path for other companies to follow.
And that's just what others have done. offering car CD
changers with innovative features fired point-blank at
Sony’s initial offering. In response to the closing ranks,
Sony has introduced the CDX-A20, a second-generation
system featuring an extraordinarily compact changer unit
and a variety of configuration options.

Like its predegessor, the CDX-A20 has a magazine
that holds as many as ten CDs and works in Sony's mag-
azine-based home CD changers as well. But unlike the
CDX-A10. the new changer (priced separately at $750)
presently gives you a choice of three different controllers.
First is the RM-X2 Remote Commander ($230), a wired
control unit (similar to the CDX-A10's) that operates
both the changer and an optional hideaway AM/FM
tuner module (the new XT-20, $180). The DIN-size RM-
X2 is less than an inch deep and can be mounted in the
dash or on an optional $75 flexible metal stalk (it could
even be left free to roam on its tether). A separate sub-
chassis actually contains the RM-X2's microprocessor,
an arrangement that will enable Sony to develop future
controllers that connect to the same subchassis. In fact,
as you read this, two of those future controllers may al-
rcady be available: a wireless commander with a com-
plete range of functions and an ultramini wired com-
mander that handles the basics. Part of the reason for
the reduced size of the new changer is that the original
CDX-A10 mechanism actually housed the aforemen-
tioned microprocessor.

The second controller option i1s Sony's ““high power™
XR-7300 receiver/cassette-deck ($700), which includes
CD controls and has been available since last summer. A
cable on its back panel (originally described as for “fu-
ture applications™) connects directly to the CDX-A20.
The third choice is the new XR-7200 tuner/deck ($600).
which offers a few more disc-operating features but for-
goes the 7300's built-in four-way amplifier. Both the 7200
and the 7300 are removable. antitheft designs.

The 6%,-pound CDX-A20 changer is 25 percent small-
er than its forebear, measuring less than 12 inches wide
by 8 inches deep by 4 inches high. That's if you mount it
horizontally: Unlike the CDX-A10. the CDX-A20 can
also be mounted vertically, giving you a wider choice of
trunk locations and making it more feasible to secure the
changer in the passenger area of a car. Furthermore, the
dis¢ compartment’s sliding door minimizes the clearance
needed to load or remove the disc magazine.

For the " Autophile™ road test. Sony had the changer
installed vertically between the front seats on the floor of

Sony’s New
CD Changer

/.F_By Christopher J. Esse

a 1985 full-size van—a particularly convenient location,
as it gives the driver instant access to the discs (when the
vehicle is stationary, of course). Unless your car has fold-
down backseats that permit access to the trunk, you'll
want to seriously consider mounting the small Sony
changer in the passenger area; nobody wants to go out-
side during a hailstorm 1o reload an upside-down Shim
Whitman disc.

For comparison, Sony supplied two of the control op-
tions—the stalk-mounted commander and the XR-7300
removable receiver/deck. The amplifiers and speakers
were all from Sony, but those are not the subject of this
review. Neither is the van itself, although I can't fet it
pass without comment: This aspiring Winnebago made
Stephen King's Christine seem like an ill-tempered scoot-
er. Engine? Sometimes. Brakes? Sort of. Steering? Cau-
tion: Editor on Board.

After I had gotten used to le van extruordinaire. 1 test-
ed the changer's resilience to bumps and vibrations. May-
be Sony's choice of vehicle was a clever way of urging me
to seek out perilous potholes and sinister speed bumps. |
did so with a vengeance, and not once was | able to cause
the player to mistrack. Not a single skip. In desperation,
I launched the van over a railroad crossing and put a lit-
tle daylight under all four tires. No problem—Sony, one;
Deathmobile, zip. The CDX-A20's ability to withstand
physical shock—at least as it was mounted in the van—
is nothing short of remarkable. Only a sharp rap of the
hand against the side of the changer could induce mis-
tracking, and even then the laser quickly returned to
where it had left off.

On a number of occasions, one or more of the ten CDs
would not load when selected for play. and the changer
would dutifully move on to load the next disc. I suspect-
ed that this anomaly was prompted by the near-freezing
weather. since the problem scemed to go away after the
van warmed up (the spec sheet claims a 14-degree Faren-
heit operating minimum). However, a Sony engineer later
determined that the well-worn disc magazine was faulty.
Indeed. I encountered no problems once a new one was
loaded. although apparently a magazine's disc-loading
tabs, which must provide a given amount of resistance to
work properly. can fall our of adjustment with wear.

Operating features differ slightly. depending on which
control option you select. With the RM-X2 Remote
Commander, you can select any disc directly, skip tracks
within a disc. cue forward or backward (audibly), and
preset as many as ten dis¢/track selections. The last fea-
ture operates differently from programming a home CD
player. To program, say, Track 5 from Disc | into one of
the ten memory presets, you have to cue up that selection
as if you were about to play it. But you don't have to wait
for the disc to finish loading: You can immediately preset
other selections. even as the changer jumps from disc to



disc in an attempt to follow your commands. Once fin-
ished, you can start programmed playback from any of
the ten presets, and it will proceed upward. Obviously,
programming is not something you should do while driv-
ing, and Sony’s arrangement—opartly intentional, I imag-
ine—makes this unequivocally apparent. | measured the
time to go from one CD to another at between 11 and 18
seconds, depending on the number of discs traversed.

Perhaps the best programming option is the one that's
done for you: Shuffle Play, a Sony-originated feature now
found on many home CD players. When you do the shuf-
fle, the CDX-A20 will play at random through all the se-
lections on a chosen disc and then move on to do the
same for each of the remaining discs. This feature was
not available with the CDX-A10.

I found it very easy to familiarize myself with the con-
trols of the RM-X2 commander, not so much because
they are labeled plainly, but because of their limited num-
ber and generous size. A plus/minus toggle switch con-
trols the volume, balance, fader, bass, and treble, which
are selected in round-robin fashion by a single button (the
volume function returns automatically after about three
seconds). The display panel indicates the status of each as
it's being set. Electronic control schemes are becoming
the rule, although I suspect most people would prefer a
conventional knob for at least the volume. To its credit,
Sony has designed the volume control’s action with small
increments. Lastly, the RM-X2's tuner functions are
typical of what you would expect in a digital frequency-
synthesis car radio.

If you already have a good cassette player in your ve-
hicle, a stalk-mounted RM-X2 may be your controller of
choice for the CDX-A20. I was taken, however, with the
complete-system approach available by using the XR-

Sony’s new CD changer system consists of the small changer
mechanism. the wired remote commander, and an optional hide-
away chassis containing the tuner circuitry. Another option (not
pictured) is the XK-8D half-DIN cassette deck (3300). A second
hideaway box houses control circuitry for the changer and is the
connecting point for the remote, the tuner box, and the deck.

-
An attractive alterna-

tive to the commander-
based arrangement is
| the XR-7300 high-
power radio/deck. It
supplies controls for the
CDX-A20 changer and
has a built-in AM/FM
tuner. an autoreverse
cassette deck. and a
L | four-channel amplifier.

7300 head unit. Although its disc-operating features are
not as extensive—with only six memory presets, no Shuf-
fle Play, and no intradisc cueing—the prospect of having
an all-in-one package in a slide-out chassis is alluring (to
anyone but thieves, that is). The 7300's full-logic auto-
reverse deck features Dolby B and C and automatic azi-
muth adjustment, and its tuner, the same as that in the
separate XT-20 module, pulls in many distant stations.
Its built-in four-way amp is rated at 17 watts (12.3 dBW)
per channel into 4 ohms from 30 Hz to 20 kHz. Preamp
outputs for the front and back channels (the same ar-
rangement as on the RM-X2) make it easy to upgrade
with more powerful amplifiers. If you know in advance
that you'll be wanting more power, the XR-7200—which
has no built-in amplifiers—might be the more appropri-
ate choice. With it, you'll also get more disc-operating
features, including a second Shuffle Play mode that plays
selections at random from among a// of the discs—a de-
cided advantage over the similar function on the RM-X2.
(However, the RM-X2's simpler intradisc random-play
mode is less intrusive, since it plays through an entire
disc before making you wait for a disc change.)

Without lab measurements, it’s difficult to make an
objective evaluation of the CDX-A20's performance, but
it certainly sounded very good, just as you might expect a
CD player to sound in a car or van. That is, the real cul-
prits for any audible imbalance in the frequency response
are the speakers and the vehicle’s troublesome acoustics.
According to Sony, the player uses a single 16-bit digital-
to-analog converter (multiplexed between the channels)
with a two-times-oversampling digital filter, good for a
dynamic range of at least 85 dB. A typical home CD
player will have a potential dynamic range of more than
90 dB. However, the high level of ambient noise in a
moving vehicle makes it undesirable to have such an ex-
tremely wide variation between the loudest and softest
passages in music (if the music itself contains such varia-
tions). For this reason, the original CDX-A 10 had a two-
position switch that provided 9 or 20 dB of compression,
bringing its 85-dB dynawmic range down to 76 or 65 dB,
respectively. Sony eliminated the compressor to minimize
the cost of the CDX-A20 and because the company
found that the feature was rarely used. Although both
those reasons are sound, I found that, at a comfortable
listening level, wind noise at highway speeds intruded on
soft passages in some classical music, leaving me missing
the compression option. (Incidentally, classical music is
most likely to benefit from a purposeful reduction in dy-
namic range.)

The Sony CDX-A20 CD changer system deserves ap-
plause both for its unusual flexibility of installation and
for its practical variety of options. These qualities will not
be lost on professional installers, either. At a distance,
one might question Sony's restrained approach to pro-
gramming features; on the other hand, the value of the
easy-to-use control layouts that result should not be mini-
mized. But perhaps Sony’s greatest achievement is the
CD changer mechanism—not only for its size, but for its
unshakable disposition.

For more information on Sony's autosound products, con-
tact Sony Corporation of America, Dept. HF, Sony Dr.,
Park Ridge, N.J. 07656.




Magnificent

Reception.

THE TX-11a COMBINES CARVER'S
REVOLUTIONARY ASYMMETRICAL CHARGE
COUPLED FM DETECTION CIRCUITS WITH AN

AM STEREO SECTION CAPABLE OF

FM-QUALITY RECEPTION.

The Carver TX-11a Stereo AM-FM Tuner is the
most complete high fidelity broadcast reception
component ever offered. It is atechnical tour-de-
force which further distances Bob Carvers unique
products from traditional electrcnic components
First, by eliminating forms of FM distortion and inter-
ference that even the most expensive tuners availa-
bie can't correct. And second, with a unique
additional tuning section capable of making
AM stereo sound as good as FM!

THE SILENT TREATMENT. ‘Vhile AM stereo
may not yet be available in your area, you can
receive FM stereo. Including stations so fraught with
interference and distortion that you may be tempted
to return to mono AM. That's why the TX-11a
includes the first circuitry to remove hiss, “picket
fencing” and the myriad other unpredictable noises
which often disturb FM listening Without reducing
stereo imaging, frequency response or dynamic
range

Part of the FM signal, the left minus right por-
tion, is extremely prone to “ghosting,” or multipath
interference caused by hills, buildings and other
obstructions. Bob Carver's Asymmetrical Charge
Coupled circuitry cancels distorzion-causing “dirty
mirror” images before they can reach your ears. It
filters out noise and restores the dart of the signa!

needed by our ears and brain to construct stereo
imaging. Reintroduced into the mono (L +R) signal
matrix, a net reduction of 93% — or better than 20dB
of noise reduction — is achieved. All ambient and
localizing information is recovered. Only hiss and

distortion are left behind. Or, as High Fidelity maga-

zine put it, .. clean, noise-free sound out of weak

or multipath-ndden signals that would have you

IS 100 Ne rnono swiliron arly oner tuner

Ovation magazine observed that the circuit,
may well mean the difference between margina
reception of the station sig % oarn-
ing to hear and truly noise-free reception of those
same signals.
Audio magazine called it, “An FM tuner
breakthrous’h
THE FIRST AUDIOPHILE AM STEREO

| CIRCUITRY. Contrary to popular belief, most AM

stereo stations have frequency response (20-15kHz),
separation (35dB) and signal-to-noise ratios (70dB)
audibly indistinguishable from FM stations of equal
strength. But only Carver offers the technology to
appreciate this hidden performance.

w 95 10w

At a press conference in front of America's top
stereo writers, Bob Carver unveiled a low powered
C-QUAM format AM stereo broadcast transmitter

| with a Carver Compact Disc Player as a source. The

CD source and the TX-11a were also routed directly
to a preamplifier and speakers for comparison

When Bob switched back and forth, most listen-
ers had difficulty distinguishing between the
straightwire CD player and the TX-11a's over-the-air
AM stereo reception! Many could tell no difference
atall!

HUMAN ENGINEERED FEATURES AND CON-
VENIENCE. The TX-11ais designed to make enjoy-
ing FM and AM easy, not dazzle you with flashing
light and complex programming. Thirteen presets,
wide/narrow band selection, automatic/manual

{ scanning as well as Multipath and Noise Reduction

buttons are inset into the burnished anthracite metal
face. Full instrumentation including digita! display,
6-step signal strength LED's and other monitor func-
tions are tastefully recessed, visible but not garish.
The result is performance without theatricality,
access without complication

CLEAR THE AIR by visiting your nearest Carver
dealer. Ask tc hear the most expensive tuner they
sell. (It probably won't be the Carver TX-11a). Tune a
multipath-ravaged, hiss-filled FM stationonit; then
the same station on the TX-11a Stereo AM-FM
Tuner. Now press the Carver Multipath and Noise
Reduction buttons. You'll hear why High Fidelity
Magazine called it, “By far the best tuner we

| have tested

CARVER .
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Report preparation supervised by Michael Riggs, David
Ranada, Christopher J. Esse, Robert Long, and Edward J.
Foster. Laboratory data (unless otherwise indicated) is
supplied by Diversified Science Laboratories.

s the only receiver in NAD's
AMonilor Series, the 7600 may be

considered the paterfamilias of
the entire line. It is strictly an audio
model (though one input is designated
for the audio from a video source), and
its concentration on pertormance and
value is what we have come to expect
from NAD. The results are so exception-
al that the 7600 remains an excellent val-
ue despite its fairly hefty price.

particularly in NAD products, are the
bridging switch (doubling output power
for mono use, depending on the load)
and the load-impedance optimization
switch.

You may be surprised by the front-
panel tuning knob. Tuning is digital, but
the manual control has the tlywheel ac-
tion of an ‘‘old-fashioned™ capacitor
front end. A delicate turn steps the tun-
ing by quarter-channels (50 kHz) on

Among the unusual back-panel fea-
tures that caught our eye are the main
power switch (the front-panel switch of-
fers standby. rather than off. so the re-
ceiver will respond 1o its remote) and a
U.S.-standard threaded F-connector 75-
ohm FM antenna input to accept coaxial
antenna or cable inputs without an
adapter of any sort. Also very unusual
are the “lab™ and *“‘normal™ input op-
tions for the power-amp section, which
will be described later. Less startling,

FM, full channels (10 kHz) on AM; a
swift twirl sends it rolling in either direc-
tion along the band. Rotation of the shaft
is counted internally. driving the digital
dividers that change the operating fre-
quency. Mature users brought up on tun-
ing knobs won't be the only ones delight-
ed by this scheme.

Curiously, the balance control takes
the opposite approach. A pair of buttons
steps the balance in either direction from
clectrical parity. Just above them, an

NAD

Test

Reports

7600

| AM/FM Receiver

) Dimensions: |17 by 6! inches (front), 14

nches deep plus clearance for

onnections

ntrols and

AC Convenience Outlets: One swilched
0.8 amperes max.), two unswitched (1.2
amperes max. total)

Price: $1,498; optional RH- 1 50 rack-mount

haridles, $50

Warranty: Limited

labor

two years parts and

Manufacturer: Made in Japan for NAD

(US.A), In
Mass. 02062

575 Unuversity Ave., Norw

d
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Reports cal balance has been reattained. Admit-

tedly, a knob is easier to use, but digital
operation of both the balance and tuning
controls is necessary for the remote. Be-
sides, balance controls are seldom used.

Test i LED lights to let you know when electri-
|
!

FM Tuner Section

DB Frequency Response & Channel Separation
0 —
-5
-10
.15 Frequency response
left channel +0, -2 dB, 20 Hz to 15 kHz
20—1+—----- right channel +0, -2 dB, 20 Hz to 15 kHz
.25 Channel separation
>42 dB, 20 Hz to 1.1 kH2z
.30 >32 dB, 20 Hz to 13.5 kHz
35 ,/
-40 = -
=
-45 = - - ——)"
it 7600 (1)
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Sensitivity & Quieting The volume knob is at the bottom
o8 right, just outside the balance control.
10 [—t— o To the left is a group of buttons that con-
N j trol, respectively, “'low level” (a roughly
20-dB attenuator, normally mislabeled
& 1 *mute,” which in this case is automati-
s 1 cally engaged every time you turn on the
g receiver), mode (mono/stereo), an infra-

sonic filter, and NAD's soft-clipping fea-
ture (designed to prevent the sort of
tweeter-threatening distortion products

——  stereo quieting (noise), FM noise reduction characteristic of hard clipping in an
— :"'mo T overdriven amplifier). Farther left is a
= ',,m:,kﬁng;‘:‘om,‘F;,mmedm,onm copy switch for dubbing in either direc-
Stereo Sensitivity (for 50-dB noise suppression; see text) tion between two connected tape decks.
35 1/2 dBf a1 98 MHz, with 0 34% THD+N Similar three-position switches select the
(393/2rdBlallon|MHz35 /2[dBrat 106IMKz) turnover frequency for each of the tone
Mono Sensitivity (for 50-dB noise suppression) controls; they flank the bass and treble
e RIS knobs. between which is a defeat button.
Mufing Threshold 1212 a8t At the far left are a bass EQ button, on/
StereoThreshold AL 2 off switches for each of the two speaker
StersoS/NRato (2t 65 dRY) J1@ab pairs (sturdy binding posts are supplied
MonoiS HiRatio (aties.det) Lt XL on the back panel), and a headphone
Capture Ratio 15d8 jdck
Selectivity Near the center of the front panel are
alternate-channel ~ 621/adB the selectors: AM or FM, phono, CD,
adjacent-channei L two tape decks, and video (or any other
Harmon’ciDistortion (THO <N} line-level audio) from external sources.
o 100 ;';:eoo T Pressing either tape button simply
at1kHz 0.08% 0.07% changes the monitoring; the recording
at6khz 0.15% 021% source remains the one chosen at the
Stereo Pliot Intermodulation 006% main selectors or by the copy switch.
Intermodulation Distortion (mono) 0 06% Next to the FM selector is a switch for
AM Suppression 6348 NAD's FM noise reduction feature; be-
Pilot (19 kHz) Suppression 711/2dB neath both are the presets, which can
Subcarrier (38 kHz) Suppression 9948 store the frequencies for eight stations on
each band. The frequency readout also
indicates when tuning is high, low, or

spot-on for the nearest station; just be-
low it is a signal-strength indicator.

The supplied wireless remote is
NAD's unique design, which we find of
average comfort when hand-held but
well above average when used as a key-
pad resting on a table or chair arm.
Powered by two A A cells, it offers power
on/standby, all selectors (including
tape), volume up and down (which ro-
tate the front-panel control), balance,
“low-level" on/off, the tuner presets,
and an up/down tuner search that fer-
rets out the nearest receivable station.

Subjectively, FM receivability de-
pends a lot on whether or not you're us-
ing the FM noise-reduction feature,
which is extremely effective on very
weak stations. It blends channels to can-
cel the stereo effect and, with it, the noise
derived from the stereo subcarrier. As a
result, 50 dB of S/N (signal-to-noise)
ratio is maintained down to a signal
strength of 27 dBf—astonishingly low
for the stereo mode—but with so little
channel separation (3%, dB) that we de-
cline to consider it stereo. However,
these figures represent steady-state sig-
nals rather than the dynamics of actual
broadcasting. With real stations, we
were able to get very listenable results
with a semblance of stereo on some sta-
tions that are relatively useless with con-
ventional (if excellent) tuners—a feat
that shouldn’t surprise anyone familiar
with past NAD tuners. With strong FM
signals, we also were impressed by the
more than 70-dB stereo S/N ratio, a fig-
ure that ranks among the top in our
experience. NAD feeds the signal from
the 75-ohm connector directly to dual-
gate MOS FETs (metal-oxide-semicon-
ductor field-effect transistors), whereas
typical receivers require an outboard ba-
lun transformer or, sometimes, employ
an input transformer with primary taps
for 75- and 300-ohm lines.

Frequency response of the FM sec-
tion is exceptionally flat, and separation
is unusually generous with the FM noise
reduction defeated. Alternate-channel
selectivity is about par, but that for the
adjacent channel is well above average.
The five elements of the signal-strength
indicator trigger at thresholds from 127,
to 71 dBf, an exceptionally broad range
but one in which the steps are too far
apart. Once the second element has trig-
gered at 28 dBf, for instance, there is no
further activity until the third lights at
48 dBf—that’s 20 dB higher, skipping
right over the most critical range for in-
dicating borderline stations. Fringe-area
users with rotating antennas thus will
wish for closer spacing or (ideally) an an-
alog meter. Otherwise, we are very
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Brainvs Bulk.

FOR UNDER $625 YOU CAN OWN AN AMPLIFIER
JUDGED TO HAVE THE EXACT SOUND CHARACTERISTICS
OF AN ESOTERIC $3000 MODEL.

Bob Carver recently shocked the staid audiophile world by winning
achallenge that no other amplifier designer could ever consider.

The new M-10t was judged, in extensive listening tests by one of Ameri-
ca's most respected audiophile publications, to be the sonic equivalent of a PAIR
of legendary. esoteric mono amplifiers which retail for $3000 each!

CARVER'S GREAT AMPLIFIER CHALLENGE. Bob Carver
made an audacious ofter to the editors of Stereapbile Magazine. one of Americas
exacting and critical audio publications. He would make his forthcoming ampli-
fier design sound exactly like ANY high-priced, esoteric, perfectionist amplifier
(or amplifiers) the editors could choose. In just 48 hours. In a hotel room near
Stereaphife’s oftices in New Mexico! As the magazine putit, “Jfit were possible,
wouldn t it already bave been done? Bob s claim was something we just
couldn t pass up unchallenged.”

What transpired is now high fidelity history. From the start, the
Stereophife evaluation team was skeptical ¢ “We wanted Bob to fail We wanted
to bear a difference” ) They drove the product of Bob's round-the-clock modifi-
cations and their nominees for “hest power amplifier” with some of the finest
components in the world. Ultimately, after exhaustive listening tests with care-
fully selected music ranging from chamber to symphonic to high-impact
pop that led them to write, .. each time wed pud the other amplifier
in and listen to the same musical passage again, and bear
exactly the same thing. On the second day of listening to
his final design, we threw in the tawel and conceded
Bob the bout. According to the rules.... Bob bad won.”

BRAIN vs. BULK. Pictured is a photo of the
20-pound, cool-running M-1.0t. Above it are the outlines
of the pair of legendary mono amplifiers used in the
Stereophite challenge. Even individually, they can
hardly be lifted and demand stringent ventilation
requirements. And vet, according to some of the most

discriminating audiophiles in the world, Bob's new design is their sonic equal.

‘The M-10ts secret is its patented Magnetic Field Coil. Instead of increas-
ing cost, size and heat output with huge storage circuits, Magnetic Field Amplifi-
cation delivers its awesome output from this small but powerful component. The
result is t design with the dynamic power to reproduce the leading edge attacks
of musical notes which form the keen edge of musical reality.

A DESIGN FOR THE CHALLENGES OF MODERN
MUSICAL REPRODUCTION. The M-10t’s astonishingly high voltage /high
current output and exclusive operation features make it perfect for the demands
of compact digital discs, video hi-fi and other wide dvnamic range playback

media. The M-10t:
Has a continuous FIC sine-ware output conservatively

rated at 200 watts per channel into 8 obms 20 Hz to 20 kHz with no
more than 0.15% THD.

Produces 350- 500 watts per channel of RMS power and 800-1100
walts momentary peak power (depending on impedance )

Delivers 1000 watts continuous sine wave ouspul at 8 obms in
bridging mode without modification.

Is capable of bandling unintended 1-obm speaker loads.

Includes elaborate safeguards including DC Offset and Short
A Circuit Power Interrupt prolection.

SHARE THE RESULTS OF VICTORY. We invite

Including the very expensive amplifiers that have been
deemed the M-1.0t's sonic equivalent. You'll discover that
the real winner of Bob's remarkable challenge is vou.
Because world class, superlative electronics are now avail-
able at reasonable prices simply by visiting vour nearest

Carver dealer.

Specifications: Power, 200 watts/channel into 8 ohms
20Hz to 20kHz, both channels driven with no more than
0.15% THD. Long Term Sustained RMS power, 500 watts into 4 ohms,
350 watts into 8 ohms. Bridged Mono power, 1000 watts into 8 ohms.
Noise, - 110dB IHF A-weighted. Weight, 20 Ibs.

vou to compare the new M-10t against any and all competition.

-~

CARVER

POWERFUL

MUSICAL ACCURATE

evoiution
P.0.Box 4237, Lynnwood. WA 98046 Distributed in Canada by: fechnology



YOU'LL NEVER HAVE TO SIT THROUGH
ANOTHER AMATEUR NIGHT AGAIN

Our audiowvideo preamplifier in-
corporates Dolby® Pro Logic surround
sound using dbx proprietary technol-
ogy For the most thrilling home-

for co-developing stereo TV, our list of
firsts and onlies puts us in a class all
our own.

The results are ready for you to take

How can you really enjoy profes-
sional entertainment when vour equip-
ment isnt professional?

You cant. And dbx can prove it to

you. Here and now And with a dbx
dealer demo later
For over 15 veass, the greatest

moments in entertainment have come
through us. Today, voull find dbx pro-
fessional equipment at work at most

every important recording studio,

broadeast facility and live performance

in the world.

home now. Professicnal equipment
with all the clarity, impact, nuance and
range you couldnt get before. Even in
the most expensive amateur systems.
The differences voull see and hear
are audible, visible and phenomenal.
For example, our Soundfield
psvchoacoustic-imaging speaker sys-
tems sound spectacular in any room.

theater performance you can get.

Our incomparable configurable
2/3/4-channel amplifier provides over
800 watts per channel in actual use.
With a flatter response than amateur
amps costing twice as much.

Add to these one-of-a-kind compo-
nents our FW/AM tuner with Schotz®
noise reduction, uncanny clarity and a

With 75 patents and arecent Emmy  Anywhere you sit in that room. noise floor way below what you're prob-
, e ably listening to now.
' ‘ {  And aCD player thats
& 50 good, Stereo Reviews
« Julian Hirsch wrote: “Even
| without its special circuits
#= (proprietary sonic en-
il hancements), the dbx DX5

| best available”

" Complete your home
studio/theater with our
superlative digital-proces-
sing VCR with VHS Hi-Fi
and our own MTS stereo
% TV sound. And bring your
video enjoyment up to
where it should be.

A visit to your dbx
dealer will convince you
that your amateur days,
and nights, are over.

dbx

Audio and Video
atits professional best.




r pleased with the tuner section, particu-
larly for fringe reception.

The phono circuitry issaid to be iden-
tical to that in the company’s top model.
the NAD 1300 preamp. For fixed-coil
pickups (moving-magnet or moving-iron
designs), there are three input capaci-
tance options, all switchable on the back
panel (as is the MM/MC option). Nomi-
nal capacitances are 100, 200, and 300
picofarads; on Diversified Science Lab-
oratortes’ test bench, they measured only
nominally higher. Response with the
moving-magnet option is extremely flat
through most of the range, with only a
very slight droop at the top end (down
less than '/, dB at 20 kHz and a similar
amount at 40 Hz, with a steeper rolloff
below that). The moving-coil response is
nearly as flat, with a very slight tilt to-
ward the low end throughout the mid-
range. Even without the infrasonic filter,
warp attenuation is better than 20 dB at
5 Hz with both options. All in all, we
found the phono section distinctly above
average on all counts for a receiver—
and, as NAD implies, in the same league
as separate preamps.

The infrasonic filter, with an attenua-
tion of about 21 dB per octave below 15
Hz, can add radicaily to the warp sup-
pression. Curiously, it also boosts re-
sponse very slightly at the bottom of the
audio band, flattening the negligible in-
herent droop in the 30-Hz region. The
Bass EQ feature, intended to give extra
punch below the resonance frequencies
of typical speakers, provides a rolloff
slope of about 20 dB per octave (below
30 Hz or so) but adds almost 7 dB of
boost at its own resonance, just below 40
Hz. It thus should complement many
speakers without overdriving them or
contributing to any problem-causing
infrasonics.

NAD describes the tone controls as
amounting to a two-band semiparame-
tric equalizer (offering no control over
the bandwidth, or Q, of their action). Be
that as it may, the controls are very well-
behaved and quite useful. BAss offers
about 12 dB of boost or cut at the ex-
treme settings, with greatest effect very
near the nominal center frequencies of
50, 120, and 250 Hz. The lowest of these
has almost no effect above |1 kHz; the
+3-dB points of the highest are near 2
kHz. Behavior of the treble control is
closely comparable over center frequen-
ciesof 3, 6,and 12 kHz.

So far, we have considered the 7600
in its normal amplifier mode, which in-
cludes deliberate bandwidth-limiting to
prevent loading the amp (or the speak-
ers) with infrasonics and ultrasonics
that, although beyond hearing, can pro-

duce unwanted audible by-products
through such mechanisms as intermodu-
lation. This is the way NAD expects the
receiver to be used. But, for those who
believe in the wideband concept, the
company offers an alternative: Shut off
the receiver, remove the pre/main
jumpers (which come plugged into the
“normal™ amp inputs), and place them
between pre-out and the “lab™ amp in-
puts, which bypass the bandpass filtra-
tion. The pros and cons of the two ap-
proaches have been argued since the
dawn of high fidelity, and we see no end
to the debate. Take your pick. We were
too pleased with the receiver in the nor-
mal mode to work up much enthusiasm
for the lab option, but we wonder wheth-
er our reaction would have been any dif-
ferent had NAD indicated that the lab
mode were normal and band-limiting the
option.

By receiver standards in particular,
there’s power to spare in the 7600. NAD
is adamant that amplitication should be
approached in terms of the “*power enve-

Rengtrts

Amplifier Section

Measurements were made with soft chipping off and. ex
ept as indicated. through the ‘normal’ power-amp in
puls with the 8 ohm ioad sefting

Rated Power (8 ohms) - 1 £ dBW (150 walls)/ channe!

Output at Clipping (at 1 kHz; both channels driven)

8-ohm load W { 180 watts)/channel

4-ohm load t1dBW (205 watt hannel*

Dynamic Power (at 1 kHz)

8-ohm load 5 5 dBW

4-ohm load 7 7 dBW*

2-ohm load 8 1dBW"

Dynamic Headroom (re rated power; 8-ohm load)
-3 /dB

Harmonic Distortion (THD; 20 Hz to 20 kHz)

at 21.8 dBW (150 watts) 1

at 0 dBW (1 watt) )1

Frequency Response, “normal’ input
1/ dB.31Hz10 18 7 kHz
+0. 3dB. 16 Hz1044 3kHz

Frequency Response, "lab™ input
+0, /adB, 1dHz005 2kH2
3dB. < 10Hz109. 6kHz

lope”—in effect, graphing the output
power against the time over which it can
be sustained. Using the more succinct
method of the IHF standard, we mea-
sure only the steady-state (FTC-rating,
or RMS) power and transient headroom
based on a 20-millisecond tone burst. Es-
sentially, however, the DSL data con-
firm the design’s excellent headroom.
However, interpreting the power fig-
ures is complicated by NAD's tradition-
al approach to load optimization. A
back-panel switch can be set for true 8-
ohm-or-higher loads or (in the normal
position) for lower impedances. The lat-
ter position is required if you have speak-
er pairs connected to both outputs. DSL
made its 8-ohm measurements at the
higher setting, which makes the most of
such loads; lower-impedance loads were
measured in the lower position. Thus,
there isn’t quite as much increase in mea-
sured power when impedance is lowered
as there presumably would be if the load
setting were left unchanged. Neverthe-
less, the increase is material. And it con-
tinues when (in the dynamic-power test)
the load is further reduced to 2 ohms,

w W oRY .
. Q‘,!',‘-- 1 1 ! ¥ Ij
* 3 —— fixed-coil +0, —1% dB, 20 Hz to 20 kHz;
-5 -22% dB at 5 Hz pr—

~z

—’4& ----- moving-coil  +0,-1% dB, 20 Hz to 20 kHz; T
:{&. 7600 (3) -25dB at 5 Hz

HL :'-‘_ N "

= L

Sensitivity & Noise (re 0 dBW; A-weighting)

sensitivity  S/Nratio
aux input 13 my 93dB
fixed-coil phono 021mv 80dB
moving-coil phono 12V 80 Y4+ dB
Phono Overload (1-kHz clipping)
fixed-coil phono 195 mv
moving-coil phono "Mmy
Input Impedance
aux input 50k ohms
fixed-coil phono 51k ohms, 130/230/340 pF
moving-coil phono 100 ohms
Output Impedance (1o tape) 1,000 ohms

Damping Factor (at 50 Hz; re 8 ohms)
19C
Channel Separation (at 1 kHz) 1dB

3dBat 15H2 =. 1dB octav

infrasonic Filter

‘Measurement taken with the speaker impedance switch

set o 4 ohms
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Mitsubishi
HS-423UR
S-VHS Hi-Fi VCR

Dimensions:
AC Convenience Outlet: t

Price: $1,200
Warranty

Manufacturer

|

which proves that the amp isn’t running
out of steam because of the high current
drain. And with over half a kilowatt
available for transients in each channel
—even with a 4-ohm load—there’s plen-
ty of steam.

Invoking the soft-clipping feature re-
duces available power somewhat and in-
creases distortion at high signal levels.
This is deliberate. In effect, the feature
alters the waveform to throw away the
portion that threatens hard clipping. As
a result, : ou get neither the full capabili-
ty of the amplifier nor the danger
(should you overdrive it). Overdriving
the powerful 7600 is extremely unlikely
but also exceptionally risky for the
speakers.

itsubishi’s HS-423UR is a
member of the first generation
of Super VHS recorders and,

like its brethren, is jam-packed with ev-
ery feature we would consider appropri-
ate for normal VCR usage (except for
some form of digital picture processing).
In fact, the very well-organized and well-
illustrated manual runs to 62 pages. Al-
though we don’t have the space to cover

S — -

all of the features here, we'll fast-forward
through some of the most important
ones.

The main event is the VCR’s incorpo-
ration of Super VHS, a system that en-
ables the unit to record typical video sig-
nals (from cable and broadcast TV or
regular VHS tapes) with no loss of lumi-
nance resolution (detail). Despite the im-

In sum, we have no hesitation in call-
ing the 7600 an outstanding receiver
and, ultimately, a logical candidate for
the status of a classic model. Consider
one detail, for example: the automatic
20-dB attenuation when you turn the
unit on. On first glance, it seems super-
fluous. But if you play music as loud as
the 7600’s excellence encourages you to
do and then leave the volume at that lev-
el when you shut it down, the attenuator
gives you a moment to lower the volume
after turn-on to escape the full brunt of
the sound. This detail could be conceived
only through an exceptional ability to
see with fresh eyes. Once again, NAD
has demonstrated that it has few peers in
that department.

portance of S-VHS, though, it is, as usu-
al, accorded only an on/off switch (on
the control panel hidden by a flip-down
front-panel door running along the bot-
tom of the VCR). Other capabilities of
the VCR are more complex to operate
and are nearly as significant.

Take, for example, the 423's index-
search features. A generally underappre-
ciated and underutilized function in-
creasingly available on high-end VHS
machines, the index system makes it easy
to find the “"good parts” by providing
rapid access to any point on a video-
cassette that has been marked with a spe-
cial invisible and inaudible signal. The
423 automatically records one of these
index signals whenever the unit is placed
into record from stop, and index marks
can be added manually during recording
or playback by pressing ADDRESS ENTER
on the remote control. Also with the re-
mote control, index marks can be num-
bered for direct location by the 423’s nu-
merical cueing system.

Three remote-control features use the
index marks. Forward/reverse search
will find a portion of the tape as many as
19 index marks forward or back from the
present location. A repeat function con-
tinually plays a segment between two in-
dex signals. The deck’s skip-search sys-
tem fast-forwards through the tape until
an index signal is encountered, whereup-
on the fast-search mode is entered; the
picture plays for about five seconds
before the deck moves on to the next in-
dex point. The viewer can switch to nor-
mal playback at any time by pressing
PLAY,

A feature we haven't seen before—a
three-position picture-mode switch—is
also located behind the front-panel door.
The manual is very vague as to what the
control is used for, but we gather that



switching it from its center (normal) po-
sition results in specific minor improve-
ments in picture quality. When moved to
the left (detail) position, it seems to add a
bit of contour enhancement to standard-
VHS playback and to have no effect with
S-VHS tapes. The right (notch) position
seems to throw n a notch filter at the
color-subcarrier frequency and can re-
duce certain types of noise in S-VHS
playback only.

The 423's TV tuner receives MTS
(stereo-TV) broadcasts (including the
separate audio program, or SAP), and
the recorder provides the VHS Hi-Fi fre-
quency-modulation stereo recording
system as well as monophonic edge-
track recording. Recording level is ad-
justable only on the Hi-Fi tracks by
means of two center-detented sliders.
Levels are displayed on two 12-segment
peak-reading LED displays, with cali-
brations running from —30to +10 dB.
A front-panel control switches audio
playback between the monaural edge
track and the Hi-Fi tracks in stereo or
mono (left or right channel to both out-
puts). Instructions are given for record-
ing simulcasts, recording the SAP, using
the 423 as an audio-only deck, and dub-
bing between VCRs of different types.

The remaining video and tuner facihi-
ties are extensive. The deck itself offers
still frame, vanable-speed slow motion,
fast playback (twice the normal speed,
with sound if the tape has been recorded
at the SP speed), and two speeds of visi-
ble-picture bidirectional searching, as
well as the standard transport opera-
tions. While the TV tuner receives VHF,
UHF, and midband and highband (or
“superband’) cable stations, “only’ 100
channel presets are available, which can
be set to any channel in any sequence. To
avoid any initial confusion, the unit
comes factory-set with a sequence favor-
ing the VHF and cable stations. Chan-
nel-presetting i1s normally the most con-
fusing aspect of setting up a VCR
nowadays (worse even than timer re-
cording), and Mitsubishi, like other
companies, hasn’t found a simple way of
doing it, either. The manual. though bet-
ter than most on presetting, is still not as
clear as it could be. Mitsubishi has ap-
parently realized this, having added to
our copy of the manual a terse one-page
insert describing a nine-step method of
channel setting.

Timer recording is possible for as
many as eight programs during a two-
week period. However, the three same-
program-every-day settings (Sunday to
Saturday, Monday to Saturday, or Mon-
day to Friday) count as one program
each, as do the seven same-program-on-

a-given-day settings. Audio-only pro-
grammed recording is available, and us-
ing the 423 in this way can take
advantage of the back-panel convenience
outlet. Normally, this outlet is always
on. But when the VCR 1s switched to
programmed recording, the outlet is
switched off until a recording is activat-
ed. For off-the-air radio recording, this
would be the obvious place to plug in the
tuner.

Of considerable assistance during the

R'ergcs)g'ts

VCR Section

Except where otherwise indicated. the recording data
shown here apply 1o both speeds—SP and EP. All mea
surements were made at the direct audio and video out
puts. withtest signals injected through the direct audio and
video inputs For VHS Hi Fi. the 0-dB reference input level
s the voltage required to produce a 0-dB reading on the
VCR's audio level meter for the standard audio recording
mode, itis the voltage at which the automatic level control
ALC) produces 3 dB of compression at 315Hz. The 0-dB
reference output level 1s the output voltage from a 0-dB

channel-presetting and programmed- input
DB VHS Hi-Fi Record/Play Response (—20 dB)
|
0 1 l \_‘
- — ] ——— 1 +%, —2% dB, 20 Hz to 20 kHz—
HS-423UR (1) | | |
HZ 20 504 ml008 200 500 1K 2K 5K 10K 20K
Standard Record/Play Response {—10 dB)
HS-423UR (2)
+1,-3dB, 75 Hzto 10 kHz |\ | b=
+0, =3 dB, 76 Hz 0 4.5 kHz|[
{ { { A
HZ 20 50 100 200 500 1K 2K 5K 10K 20K

recording operations are the two main
readout systems: the front-panel vacuum
fluorescent display and the on-screen
display. The former, in addition to hav-
ing a clock and a tape counter reading
out in minutes and seconds (a format we
prefer), includes a somewhat useful
graphic indicator showing what mode
the transport is in. However, it's difficult
to see this indicator from across the
room. Much easier tosee is the on-screen
display which shows, when appropriate,
the channel tuned, the present time, the
status of the tape transport, and the set-
tings used for programmed recording.
The 423's back panel is somewhat
more complex than most we have seen.
There are F connectors tor the VHF an-
tenna input and output terminals. Screw
connectors for 300-ohm twinleads are
used for UHF, but an adapter/splitter is
included for systems in which a single
antenna cable carries both VHF and
UHF. There are two video-input jacks:
One, a pin jack, is for normal composite
video, while the other, a multipin S con-
nector, receives the separate luminance
and chrominance signals provided by
other Super VHS decks with S-connec-
tor outputs. A nearby switch sets which
jack will be used. There are, convenient-
ly, two video outputs, each with a pin
jack and an S connector. The first output

T

l

Audio S/N Ratio (re 0-dB output; R/P; A-weighted)

standard VHS HI-Fi
sP 48" dB 78 /4 dB
EP 46 '/adB 774dB

Indicator Reading for 3% Distortion (315 Hz)

VHS Hi-Fi >+10dB
Distortion (THD at 10 dB input; 50 Hz to 5 kHz)

t standard VHS Hi-Fi
sP 1 26 %
EP <0 26°
Channel Separation (315 Hz) 711/2dB
Indicator "Ballistics”

| response time 0 msec
decay time =925 msec
overshoot 0dB
Flutter (ANSI weighted peak; R/P; average)

standard VHS Hi-Fi

| SP 1 1
EP +0 20 1

! Sensitivity (for 0-dB output; 315 Hz)

l recording level at: detent maximum
VHS Hi-Fi 360 mv 66 mV
standard 910 mv 910 mv

Audio Output Level (from 0-dB input; 315 Hz)

VHS Hi-Fi 0 33 volt
standard 0 34 volt
Audio Input Impedance (VHS Hi-Fi) 10k ohms

S-VHS Video Record/Play Response

[ sP EP
| at 500 kHz flat lat
at 1.5 MHz 1/adB 13/4dB
at 2.0 MHz 1/adB 23/4dB
at 3.0 MHz 1dB 5 1/4dB
at 3.58 MHz 1/4dB 5 3/4 dB
at 4.2 MHz 51/4dB 93/4dB
|
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Test

Reports

Regular VHS Video Record/Play Response
sP EP

at 500 kHz
at 1.5 MHz daB
at 2.0 MHz B
at 3.0 MHz 514dB
‘at 3.58 MHz 2 14

at 4.2 MHz © .
Sharpness Control Range (S-VHS mode)

at 500 kHz 1dB

at 1.5 MHz dB

at 2.0 MHz d

at 3.0 MHz /

at 3.58 MHz 3dB

at 4.2 MHz 1 d

Luminance Level

S-VHS low W
VHS w 6 low

Gray-Scale Nonlinearity

Chroma Level 1B low

Chroma Differential Gain none

Chroma Differential Phase

Median Chroma Phase Error

TV Tuner Section

STEVE EISENBERG

Allmeasurements were taken at the direct audio and video
outp
Audio Frequency Response (mono}
DB ‘l’ T T
0 T —%’ _b 13
5 G L 4%, ~3dB. 27 Hz to 14 kHz — Y\
P N A I T A
HZ 20 50 100 200 500 1K 2K 5K 10K 20K

28

Audio S/N Ratio (mono; A-weighted)
best case ( no color or luminance)
worst case (multiburst signal)

117, dE
R_esidual Horizontal-Scan Component (15.7 kHz)
d

Audio Output Level {100% modulation)
level control at detent
level control at maximum

vt
It vt
Audlo Output Impedance

hms

meo Frequency Response

at 500 kHz

at 1.5 MHz d #3
at 2.0 MHz
at 3.0 MHz dB
at 3.58 MHz
at 4.2 MHz d

Luminance Level w

Gray-Scale Nonlinearity

Chroma Ditferential Gain

Chroma Ditferential Phase

Chroma Error

level
red A
magenta
blue
cyan
green
yellow
median error dB
uncorrectable error d

phase

1d8
- 1/1dB

second is for deck-to-deck dubbing. The
corresponding audio inputs and outputs
are all pin jacks. The front-panel head-
phone output is a stereo mini-jack.

In most cases. Diversified Science
Laboratories found good-to-excellent |
audio and video performance with the
423. The TV tuner stumbled only in the |

0 . ) . |
is meant to directly feed a monitor; the ‘

The 423's remote also programs the VCR.

measurement of worst-case audio signal-
to-noise (S/N) ratio, a test in which few
VCRs or monitors do very well. Video
performance is on par with other decks |
we have measured and seen, both at
either SP or EP speed and in both Super
VHS and all regular VHS modes. We
have seen better monaural edge-track
audio performance, but the VHS Hi-Fi
system measures much like the others we
have examined.

Although Super VHS, like all home
VCR systems, still has problems with
picture noise and stability, the improve- |
ment in picture quality provided by the
system is dramatic and worthwhile, even
without a special monitor being fed from
the S-connector outputs (don’t be misled
into thinking you need tobuy an *'S-VHS
compatible” TV monitor to get any ben-
efit from an S-VHS deck). Since the S-
VHS on/off switch can be tlipped during |
recording. it is an enlightening exercise
to watch a playback of high-quality ma-
terial as the deck changes between Super
VHS and normal operation. Atter seeing
the increase in resolution with Super |
VHS on. it’s hard to believe viewers have |
been satisfied with the quality of stan- |
dard VHS images. Recordings of the
classic wedge test pattern showed that
the 423 is capable of providing visible
horizontal resolution of greater than 350
lines (broadcasts can provide a maxi- ‘
mum of about 330). Add this level of vid-
eo quality to a deck chock-full of useful
features, and you have the HS-423UR—

a VCR providing close tostate-of-the-art |
home-video performance. ‘



ince we tested AR's TSW-410 last
S July, the company has added the

three-way TSW-810 and the four-
way TSW-910. Both use a larger, 1-inch
version of AR’s titanium dome tweeter
and have a second woofer that fires out
the back. The 910, which is almost a foot
taller than the 810, also incorporates an
8-inch lower-midrange driver.

The 910's Tetra-Helix mounting
plate has a continuously changing radius
so that sounds diffracted from its edge
cover a broad spectrum; therefore, there
is no emphasis on any particular fre-
quency in the reradiation pattern. Sur-
rounding the tweeter and the upper-mid-
range drivers is an acoustic blanket
intended to absorb middle and high fre-
quencies reflected between the grille
frame and baffle—a further effort to
minimize undesirable radiation. As a fi-
nal measure, grooves on the inside of the
cabinet panels help damp resonances.

The five forward-facing drivers in the
910 are aligned vertically down the mid-
dle of the baffle: The tweeter, fitted with
an acoustic lens to improve dispersion, is
at the top, followed by the two 6%;-inch
upper-midrange drivers (each mounted
in its own subenclosure), the 8-inch low-
er-midrange unit, and the 12-inch woof-
er. The rear-firing woofer is positioned a
few inches higher off the floor than its
companion, just above two pairs of
color-coded muitiway binding posts.
The two sets of amplifier connections en-
able the 910 to be biamped, in which case
the woofers are driven separately by a
second amp. Nominal crossover points
are 200, 550, and 5,500 Hz. AR says the
rear-firing woofer removes any wall-dip
effect at middle-bass frequencies.

For its measurements, Diversified
Science Laboratories placed the 910s
about six inches out from the back wall,
following AR’'s general recommenda-
tion for placement “near a wall" (al-
though the company encourages experi-
mentation in this regard). With few
exceptions, the resulting curves are quite
impressive. Room-corrected /;-octave
response on-axis is well within +4 dB
from below 40 Hz all the way up to 20
kHz. In fact, it exceeds + 3%, dB only at
the 630-Hz band, at which point the low-
er midrange is yielding to the upper-mid-
rangedrivers. A floor reflection is clearly
responsible for a dip at around 400 Hz.
We suspect that the rise between 125 and
200 Hz is related to the 910's proximity
to the back wall during DSL's tests; in
this spot, the rear woofer is perhaps over-
compensating for the wall-dip effect. On
the other hand, the off-axis response,
which stays within +3%, dB from below
40 Hz to beyond 16 kHz, has no rise in

the wall-dip region. The 910 can go deep:
In both curves, response is down only
about 5 dB at 32 Hz. High-frequency
beaming becomes evident in the off-axis
curve beyond 12 kHz but seems to be
minimized by the tweeter's acoustic lens.

Distortion is very low, averaging less
than Y, percent from 100 Hz up at the
lab’s lowest test level (85 dB SPL); it ex-
ceeded | percent only at the bottom of
the range (63 Hz). We heard no evidence
of distortion during our listening tests.
The 910s took the full brunt of our test

s
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ARTSW-910
Loudspeaker

amplifier's output—equivalent to 545
watts, or 27.4 dBW, into 8 ohms—dur-
ing the 300-Hz pulse power-handling
test, resulting in a calculated peak sound
pressure level of about 118 dB.
Sensitivity is on the high side at 90%,
dB SPL, which you'd expect with such a
large speaker. And even though the im-
pedance dips to a low of 3.6 ohms at
around 60 Hz (validating AR’s nominal
4-ohm rating), it is well-controlled, aver-
aging 5.3 ohms across the spectrum and
5 ohms in the high-energy region be-

Dimensions: 15% by 52%, inches (front),
1814 inches deep.

Price: $2,000 per pair in walnut or oak.

Warranty: "Full,” five years parts and labor.

Manufacturer: Acoustic Research, 330
Turnpike St., Canton, Mass. 02021

A P R I L 1.9 8 8
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tween 250 Hz and 6 kHz. Most amps
should easily handle the 910s, although
you should exercise care in running them
in parallel with another pair of speakers.

During our listening tests, we found
that moving the 910s two or three feet

DB Room Response Characteristics % SR i
i b o
+5 = SRR T T e et
0 '*"( N 2 '/\\—k_ e
7 \—~~’ ~~\\ ,, s
5 e
, boundary-dependent region
-10 — on-axis resgonse i
GO R AR e e | - - - - - ; oﬂ-axlls(30 )ref’»ponse
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
se"'mvm’("'m'enz'&vmm"k":'"f/);‘:mw out from the back wall provided the
Average Impedance (250Hzt0 6kHz) most balanced sound. Any closer, and
5 ohms things got a little on the rich side. In fact,

Luxman D-117
Compact Disc
Playe

we turned down the bass control on our
preamp to further lighten up the tone. At
no time, however, was the bass boomy or
overbearing, even during bass-heavy

boxy, and tonal balance varies little
whether you're sitting or standing. Ster-
eo imaging is rock-solid even without
toeing in the cabinets. That’s good news,
because when turned at an angle, the siz-
able 910s may draw undue attention in
average-size listening rooms. Having the
speakers out in the room also provided a
little extra depth to the soundstage.

The bulk of the higher frequencies are
actually reproduced by the two upper-
midrange drivers—and without a hint of
steeliness. The overall effect is rather
smooth. Brass instruments and vocals, in
particular, emerge free of harshness, al-
though at some expense to the sweetness
of high strings (evidenced, perhaps, by
the crossover-related dip around 3.2
kHz). The 910’s pleasant bottom end
brings warmth to thundering orchestral
pieces and to low-slung jazz bass lines.

We are impressed by AR's top TSW
Series entry and consider them an excel-
lent value. If you've got the space in your
listening room, you'd do well to give the
910s an audition.

marches. The speakers never sounded
he D-117 is Luxman’s flagship
Compact Disc player. As such, it

T employs four-times oversampling

with a combination of digital and steep
analog filtering (the latter fifth-order

|

Dimensions: | 7/ by 34 inches (front), 12
inches deep plus clearance for connections
Price: $900

Warranty: “'Limited,” two years parts and
labor

Manufacturer: Lux Corp., Japan

U.S. Distributor: Luxman Division of Alpine

Electronics of Amernica, Inc., 19145 Gramercy
Pl., Torrance, Calif. 90501

Butterworth), in conjunction with a la-
ser-trimmed ladder-type digital-to-ana-
log converter (DAC) credited with ex-
ceptional decoding accuracy. As in
many current high-end products, care
has been taken to avoid mechanical reso-
nances or sources of vibrations, and the

ERG

SEN

model is loaded with extra features.

Among these, we were struck imme-
diately by the connection options. **Seri-
al™ jacks on the back panel permit chain-
ing of Luxman components, which can
then work off a whole-system remote
control. For signal routing, there are five
output options. Two are digital—via op-
tical or electrical (pin-jack) back-panel
connectors—and are intended to supply
adirect link between the digital output of
the CD and an outboard DAC like that
built into the Luxman LV-117 integrat-
ed amp. The other three outputs are ana-
log: the back-panel fixed-level pin jacks,
the front-panel variable-level pin jacks,
and the headphone jack.

The output level control for the head-
phone jack also affects the variable line
output. Next to it is a switch to turn on
the digital outputs. Another button near
the drawer open/close switch steps
through four time-display modes:
elapsed or remaining time within the
current track, and elapsed or remaining
time within the entire disc or pro-

< grammed sequence.

STEVE

The programming buttons (including
CHECK and CLEAR) are next, followed by
one for repeat and another that sets the
startand stop points for A-B segment re-
peats. Then there's A-SCAN (intro-scan),
which samples the first ten seconds of
each track in turn—either on the whole
disc or in a programmed sequence. The
mechanical controls, at the right, com-
prise all the usual options, including bi-




directional scan with two speeds (de-
pending on whether you're in play or
pause) plus bidirectional index-point
steppers (which also require that you be
in play or pause).

The cueing keypad, above the me-
chanical controls, has ten buttons num-
bered 1-10 plus one marked "+ 10" that
advances the tens digit. You can thus se-
lect any track number up to the CID max-
imum of 99. The display panel contains
numbers that illuminate to show how
many tracks are on the disc (up to 20).
When you program a sequence, each
track’s number is surrounded by a red
box; the number disappears as the track
is played. You can program as many as
16 selections, counting repeats.

All of these controls except the power
switch, the headphone level adjustment,
and the digital-output switch—and even
the drawer open/close—are duplicated
on the supplied RD-109 remote. The re-
mote also has one very nice feature miss-
ing from the main panel: a single-play
option that stops the player at the end of
the current track—or recycles to the be-
ginning of that track when the player is
in the repeat mode.

Diversified Science Laboratories
found the frequency response to be ex-
ceptionally flat out to 20 kHlz, despite a
slight rise at the extreme top when de-
emphasis is required. Some treble ripple,
attributable 1o the analog filtering, is de-
tectable in the lab’s response traces, but
it is so small in amplitude as to be alto-
gether negligible. Ringing in the square-
wave and pulse traces also is well
damped and nearly symmetrical, retlect-
ing the role of the digital filtration.

The remaining bench-test data are
similarly excellent with the sole excep-

The full-featured remote for the D-117

tion of those for linearity, which suggest
that one digital bit1s incorrectly convert-
ed. In other respects, however, the D-
117's performance is on or above par.
Suffice it to say that, in our listening
tests, we were unable to spot any audible
effect that could be associated with the
linearity measurements.

In fact, the listening experience with
the D-117 was excellent, thanks in part

to the variety and utility of tts many fea-
tures. In that respect, we have only one
reservation. When we program several
contiguous tracks (say, to play a portion
of an opera act), playback is not seam-
less. The breaks last barely one second
and might not be noticed between move-
ments of asymphony or concerto but are

ReTSgtrts

All data were obtained using the Sony YEDS-7,CBS CD-1
and Philips 410 055-2 and 410 056-2 test discs

DB Frequency Response Without De-Emphasis i»
0
5 | — leftchannel  +0.1, —<0.1 dB, 20 Hz to 20 kHz
----- right channel +0.2, —~<0.1 dB, 20 Hz to 20 kHz Y
f D11711) J l | [ l S g
| HZ 20 50 100 200 . 500 'K 52K 5K 10K 20K
Chesow: ol 1)
. 2 i Y i )
_ . $ Dok gy
DB Frequency Response With De-Emphasis 2 . BTRAT R P
-
0 /|
B I left channel +0.7, —<0.1 dB, 20 Hz to 20 kHz !
v == R right channel +0.7, —<0.1 dB, 20 Hz to 20 kHz it
D-11712) | | i | | vl
HZ 20 50 100 200 500 1K 2K HKES
Ji bi . . . Channel Separation (at 1 kHz) 90 dB
1 n .
lSll)r l.ng infeonl UOI}S [MUSIC . " Channel Balance (at 1 kHz) 1dB
Playing a CD that is a succession of |
independent selections—such as all S/H Ratio (re'0.dB; A'weighted)

) f e bviates this/as a without de-emphasis 97 3/4dB
manner of pop music—obviales 1 with de-emphasis 102 dB
material consideration and qughﬁcs the | |1 monic Distortion (THD+N: 40 Hz to 20 kHz)
D-117 as among the most enjoyable of a0 dB o1
CD players: logical, capable, handsome, at-24dB ).061
and somically impressive. The compre- |  IMDistortion (70-Hz ditference; 300 Hz to 20 kHz)
hensive controls on the remote contrib- 0to-20dB !
ute significantly to that evaluation, as | af—SOf:IB
does the intuitive front-panel design. p-| | Ainearityiat Iikiz)

0to-40dB no measurable error
at-50 dB +02dB
at -60 dB +07dB

ABOUT THE dBW al-70 dB 23dB

We cutrently are expressing powet in letms of at-80dB 66dB

dBW - meaning power in dB with a refetence (O B 124df

dBW) of | watt. The conversion table will enable at -90'd . B

you to use the advantages of dBW in comparing Tracking & Error Correction

these products to others for which you have no maximum signal-layer gap >9300 um

dBW hgures maximum surface obstruction > 800 pr

simulated-fingerprint test pass
WATTS dBW WATTS dBW
Maximum Output Level
1.0 0 32 IS | line output (back panel) 187 volts
| - —
1.25 | 40 16 | headphone output {(into 50 ohms) 2 27 volts
Qutput Impedance
. 1.6 2 50 17 line output 530 ohms
2.0 3 63 18 ‘ headphone output 160 ohms
25 4 80 19
3.2 S 100 20
4.0 6 125 21
5.0 7l 160 22
6.3 8 200 23
8.0 250 24
10.0 10 320 25
125 400 26
16.0 k2! 500 27
20.0 13 630 28
25.0 14 800 29
J — -
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ou may not be familiar with
i Aphex, but the company has de-
veloped an enviable reputation
among professional recordists who use
its equipment in their everyday work.
As witnessed by the Aphex ESP-7000
Enhanced Separation Processor, the
company’s progression from making
professional signal-processing gear to
home surround-sound equipment is a
natural step.

“Enhanced Separation” refers to the
use of internal logic to augment separa-
tion between adjacent channels in a sur-
round-sound setup, which otherwise
would be limited to 3 dB when the origi-
nal program is mixed down to two chan-
nels. In the 7000, a technique known as
vector cancellation subtracts crosstalk
elements from the signals in the adjacent
channels. Theoretically, this should pro-
vide improved separation with fewer au-
dible side effects than with the alterna-
tive approach, which relies on gain
riding in each channel.

As with other surround-sound pro-
cessors, the 7000 is designed to be con-
nected between a preamp and a set of
power amplifiers (it has no amplification
of its own) or fed from the tape-monitor
loop of a receiver or integrated amp. Sep-
arate jacks are provided for each type of
connection. Even if you do choose the
preamp-output option, you may find the
7000’s tape connections useful to hook
up an additional cassette deck or the au-
dio side of a video component.

Each of the 7000’s seven outputs has
its own output-level trimmer, which pro-
vides a 16-dB gain adjustment to match
differences in power-amplifier sensitiv-
ity. The seven outputs are meant to feed
power amplifiers connected to the front
left and right speakers, back left and
right speakers, center front and center
back speakers, and to a subwoofer.
Aphex says the 7000’s internal logic
*knows” how many outputs are being
used and adjusts its decoding according-
ly to derive maximum effect from the set-
up being used. This enables you to start
off with, say, a three- or four-speaker set-
up and expand the system as your budget
allows.

With the exception of INPUT BAL-
ANCE and CALIBRATE, the front panel is
devoid of controls. The processor is op-
erated entirely by the wireless remote,
which, thanks to a back-panel accessory
jack, can power up an entire audio-video
system when the optional Aphex Master
Power Controller is used (the 7000 itself
has no AC convenience outlets). The IN-
PUT BALANCE provides a +6-dB level
adjustment between left and right inputs
to correct for any imbalance in the

source program. When CALIBRATE is
pressed, the front-channel outputs are
muted and the separation-enhancement
circuits are defeated, enabling you to ad-
just the INPUT BALANCE for minimum
dialog in the back channels.

In addition to on and off power but-
tons, the remote includes controls for
volume; front, back, left, and right bal-
ance (with the buttons arranged in a dia-
mond pattern); mute (total); mode,
which steps through the three operating
modes (Music, Cinema, and Bypass); a
tape monitor switch; input, which con-
trols the optional Aphex Remote Input
Switcher, expanding the audio-video in-
put possibilities to six; SE, which steps

Reports

Aphex
ESP-7000
Surround-Sound
Decoder

through the four levels of separation en-
hancement; and DSR, which engages the
7000’s Dialogue Scatter Reduction
(DSR) circuit. DSR blends high-fre-
quency information into the center-front
channel to help reduce the “'spitting"
that can otherwise pop up in the back
channels when sibilants are not perfectly
recorded and reproduced. (This problem
is likely to occur particularly with en-
hanced-separation surround-sound pro-
cessors unless special precautions are
taken to combat it.)

Front-panel LEDs show the status of
the system. The three operating modes
are indicated by labeled LEDs, the vol-
ume setting by a pair of variable-bright-
ness LEDs, and the balance setting by a
diamond-shaped cluster of four LEDs.
Three lights show the setting of the sepa-

Dimensions: 17 by 1%, inches (front); 9
inches deep plus clearance for controls and

Price: $995
Warranty: "Limited, ' one year parts and

Manufacturer: Aphex Systems, Ltd., 13340
Saticoy St., North Hollywood, Calif. 91605

1 9 8 8 33
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Output at Clipping (at 1 kHz)

main channels 4 4 volts
center front channel 4.4 volts
subwoofer channel 4 5 volts
surround channels 4 4 volts
center back channel 4 5volts
Maximum Input Level 4 4 volls
S$/N Ratio (re 0.5 volit; A-weighted)

main channels 79dB

adB

center front channel 791
subwoofer channel 90 /4 0B
surround channels

center back channel 48d8

Distortion (THD+N; 20 Hz to 20 kHz; 2-volt output)

main channels <14%
surround channels

Frequency Response

main channels +0, -3 d6, 25 Hz to 20 kHz
center front channel -+ db Hz t kHz
subwoofer channel  + dB, 20 to 80 Hz

+0,-3dE, 20Hz 104 B kHz
+0.-30B, 20Hzt04 B kHz

surround channels
center back channet

Channel Separation see text

Input Impedance

Output Impedance

*Measured from 20 Hz 10 6 kHz

REPORT POLICY

Equipment reporis are based cn laboratory mea-
surements and controlled listening tests Unless
otherwise noted, test data are provided by Divers:-
fied Science Laboratonies The choice of equir
ment to be tested rests with the editors of High Fi-
delity. Samples normally are supphed on loan trom
the manutacturer. Manulacturers are not permitted
to read reports in advance of publication, and no
report or portion thereol may be reproduced for
any purpose of In any form without written permis

»n of the publisher All repotts should be con
strued as applying to the specihic samples tested
High Fidelity and Diversilied Science Laboratories
assume no responsibihty tor preduct performance

or quality

ration-enhancement circuit. When all
the lights are off, the enhancement is de-
feated and separation reverts to the nor-
mal 3 dB; with one lit, separation ap-
proaches 6 dB; two lit indicates as much
as 18 dB of separation; and when all
three are lit, separation is at maximum.
Other lamps indicate when the DSR is in
operation and when the tape monitor in-
put is selected.

Diversified Science Laboratories test-
ed the 7000 in the Cinema mode, which
Aphex states is compatible with Dolby
Surround, Ultra-Stereo, and Aphex Sur-
round programs (the last two are for-
mats we haven't encountered in use).
The input balance was adjusted for mini-
mum back-channel output with a center-
front input, the output-level trimmers
were set for maximum gain, and the vol-
ume control was adjusted for close to
unity gain in the left-front channel. The
lab conducted all tests at the maximum
separation setting and with the DSR
defeated. Dummy plugs were inserted
into all output jacks so that the system
would assume all seven outputs were in
use (i.e., to simulate the full system
configuration).

Under these conditions, main front-
channel response is within +0, — 1 dB
from 60 Hz to 20 kHz and down 3 dB at
25 Hz. Center-front response is essen-
tially the same. Response in all three
back channels approximates the Dolby
standard, although the rolloff (approxi-
mately 6 dB per octave) is more gradual
than we’re accustomed to seeing and be-
gins at a lower frequency (4.8 rather than
7 kHz). Output from the subwoofer feed
is flat from below 20 Hz and dips 3 dB at
80 Hz, above which it rolls off at approx-
imately 8 dB per octave.

The separation enhancement comes
into play above approximately 40 Hz
and is fully effective above 200 Hz
(where it is most needed). Separation be-
tween the front left and right channels is
35 dB or better from 60 Hz to 20 kHz;
with a mono input, movie dialogue stays
locked in the center-front channel. Leak-
age from the center-front to the main
front channels is —30 dB or better from
80 Hz to 17 kHz. In the reverse direc-
tion, the leakage is even less: —45 dB or
better from 100 Hz to 20 kHz. Back-
channel leakage to any of the front chan-
nels is better than — 30 dB from 160 Hz
to 20 kHz, and that from front-to-back is
less than —35 dB from 100 Hz to the
Dolby cutoff of 7 kHz. We'd call this ex-
cellent separation all around.

In general, the 7000 is noise-free. A-
weighted noise is 79 dB or more below
our standard 0.5-volt reference level in
any of the front channels and in the two

main back channels as well. Only in the
center-back channel does the noise level
increase to —48 dB. In the subwoofer
channel, the signal-to-noise (S/N) ratio
is a commendable 90%, dB. Undoubted-
ly, the quieter-than-average figure for
the main back channels is due to Aphex’s
omission of the Dolby-specified 20-milli-
second delay line. Forgoing the delay
line also enabled Aphex to design the
7000 with a fully adequate input clipping
level (4.4 volts) without the need for an
input level control. Maximum output
level (at clipping) matches the input clip-
ping level almost precisely, which means
the 7000 has more than enough output to
drive any home power amplifier.

Output impedance in all channels
ranges from 115 ohms to 170 ohms—
more than low enough for long cable
runs to remote power amps. Input im-
pedance is more than adequate at 72
kilohms. With the volume turned up
fully, maximum channel gain varies
from 8, to 9, dB on the main channels
and reaches 20, dB on the subwoofer
output. In sum, there should be no prob-
lem interconnecting the 7000 with any
system.

Although ““true” total harmonic dis-
tortion (as measured by a spectrum ana-
lyzer) is quite low at our standard 2-volt
output level, DSL found sidebands
around the fundamental distortion com-
ponent, particularly at low frequencies.
In order to include these in the measure-
ment, DSL used a distortion analyzer
that indicates total harmonic distortion
plus noise (THD + N). On this basis, dis-
tortion in the front channels reached 1.4
percent at 40 Hz but was 0.15 percent or
less from 100 Hz up. Back-channel
THD+ N peaked at 1.2 percent at 40 Hz
and 100 Hz but was less than 0.15 per-
cent from 200 Hz to 6 kHz (the highest
back-channel frequency in our measure-
ments). In any case, the distortion never
became audible.

Based on its performance in our lis-
tening/viewing room, we give the 7000
high marks for its excellent channel sep-
aration. Dialogue stays locked in the
center-front channel, which enables you
to space the main front speakers for max-
imum stereo effect. However, we wish
Aphex had seen fit to include the back-
channel delay, even at some sacrifice to
dynamic range. Without the delay, we
found ourselves more aware of the back
speakers than we’d like. Of course, if we
had a really large viewing room, we
could have placed the back speakers an-
other 20 feet or so behind our sitting po-
sition and created the delay naturally. If
you're in that boat, the Aphex ESP-7000

will prove an excellent system.




Astounding Writing, Fast!?

Why say ‘good’, when you can say stellar, splendid or glorious? Why say ‘fast, when you can say meteoric or flash?
Now you can add 220,000 synonyms to your writing and speaking vocabulary and, you can correctly spell over 100,000

words instantly for just $99%. Wow/!
By Orew Kaplan

Forget spelling. Forget racking your
brain for just the right word. Now you
can trash your dictionaries and your
thesauruses by using the new, pocket
size, incredibly easy to use Word Finder.

If you're at all like me, you hate plod-
ding through the pages of cumbersome
dictionaries. And, if you don‘t know how
to spell a word, it's often hard to find.

Well, imagine instantly scanning the
equivalent of 1,400 B)2” X 11" single
spaced pages of correctly spelled words
and synonyms to pinpoint just the word
you want. Just touch a few buttons.

Now we’'ll never have to use an easy
wordwe know how to spell, rather than an
eloquent word, to convey our thoughts.

GREAT MINDS

I'm just a simple writer, but William F.
Buckley, Jr. says about this program,
“Your Word Finder has changed my life!
| never used to use a thesaurus.”

Well, he probably doesn’t need the
100,000 spelling word dictionary, but
when you combine the two, this is the
most useful product |'ve ever introduced.

When you speak or write, make your
ideas vivid with realism. Let every word
create a graphic image in your reader’s
mind. And, make all your points force-
fully. (The words in bold represent 3 of
over 54 synonyms for powerful. Wow!)

SPELLING MADE SIMPLE

| hate dictionaries. Half the words |
look up | had spelled correctly. And the
other half, | can’t find. Well, with Word
Finder from SelecTronics, it's simple.

It's incredibly intelligent. First, it's pho-
netic. Type ‘'FONETIC’ and you'll get Pho-
netic. Type Ph???tic and it will let you
select phonetic from other possibilities.

If you add a letter, leave out a letter or
even transpose a letter, it can find the
correct spelling of the word you want.

So, let the two microprocessors in
this new productivity tool let your writing
and speaking stand out from the crowd.

HEAD OF THE CLASS

Spelling is the simplest thing Word
Finder can do for you.

Touch Synonym and your speaking and
writing will explode with incredible new
power. You'll have 42 megabytes of $5
$10 and $25 words to let you express
your ideas with exquisite precision.

It may not always be fair, but it's often
how you say something, rather than what
you say, that lets you get ahead. And,
with Word Finder, you'll have incredibly
creative word power at your fingertips.

4% megabytes is equivalent to about
12% 5" floppy disks on an IBM® PC.

EXCESSIVE RIGOROUS

MIGHTY DYNAMIC

ry fro,,

Yet, there's no programming. Just type
in a word and away you go.

You'll always have the right word at
the right time. And, if you're not abso-
lutely sure of a word’'s meaning, just
check a few of its synonyms.

EASY TO USE

Just type in a word and touch Spell or
Synonym. There’s nothing to learn. It's
great at work, at home or at school.

If you'll supply the facts, Word Finder
will supply the most powerful, vivid
words to convey your concepts. And,
unlike dictionaries and thesauruses, it's
easy to use and totally hassle free.

To use the Thesaurus, touch Syno-
nym. When you push the down arrow,
you will see main concept words. Touch
the right arrow and you'll see more words
with the ‘'same intent’. So, the thesaurus
is logically arranged for ease of use.

Plus, at any time, just re-touch Syn-
onym and you'll start reviewing syno-
nyms of the ‘'synonym’ that was already
displayed on the large, oversized 20 char-
acter LCD screen. So, there’s literally no
end to the words you can explore. It's
fabulous for creative writing.

BOTTOM LINE

While 100,000 dictionary words and
220,000 synonyms may sound impres-
sive, other computer based thesaurus
companies count words such as create,
creates, and creating as 3 entries.

Using this method, Word Finder would
have 660,000 synonyms. Why is Word
Finder conservative? Well, when you get
your spelling and thesaurus list from
Xerox Corp and Microlytics, Inc., you
can afford to be understated.

SelecTronics, working with Microly-
tics and Xerox's Palo Alto Research Cen-
ter (PARC), has developed this product’s
incredible word compression technology.

It's just 3" X 4" X %". It weighs just 6
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oz including 4 AAA batteries (included).
It's great for business (thanks to Xerox)
because it has First Names, Surnames,
Corporate Names and Cities.

You'll love it when you play Jumble
(available in most daily papers), cross-
word puzzles, Scrabble® and hangman.

But, mostofall, you'll love it for whatit
willdo foryourvocabulary. It's made and
backed by SelecTronics’ limited warranty.

IMPROVE YOUR WORD POWER

RISK FREE

People look down at spelling errors.
People look up to the rare individual
with a rich and varied vocabulary.

If you aren’'t 100% thrilled with the
ease of spelling or the wide range of
dramatic words you’'ll have at your com-
mand, return it in its original box within
30 days to DAK for a courteous refund.

To order your SelecTronics’ Word
Finder 100,000 Word Spelling Diction-
ary with 220,000 (660,000) Synonym
Thesaurus to effortlessly let you locate
and spell the right word for the right
time correctly, call toll free or send your
check for DAK’s breakthrough price of
just$99% ($4 P&H). Order No. 6304.CA
res add tax.

Infuse your ideas with powerfully
graphic words. You don’t have to sound
like a college scholar to add punch and
panache to your speaking and writing.

You and your children will be amazed
at how a few well sculptured words can
increase the respect people have for
what you're already saying.

DANK
sll Toll Fres For Credit Card Orders Only

24 Hours A Day 7 Days A Week

325-0800

For Toll Free Information, Call BAM-SPM Mondw-Frid.y PST
Technical Information. . . .1-800-272-3200
Any Other inquiries. . . .... 1-800-423-2866
8200 Remmet Ave., Canoga Park, CA 91304




4TH IN A SERIES

Is Escort Scared or Smart?

Cincinnati Microwave, the maker of Escort and Passport radar detectors, has ignored DAK's third, one-on-one Maxon
versus Escort radar challenge. | think they re hiding behind ‘independent’ magazine reviews and refusing to meetus on the
true field of battle. And now, I think I've finally figured out why. | believe they're in a NO WIN SITUATION! Read On.

By Drew Kaplan

It's time to attack. No more Mr. Nice
Guy for me. I've done everything | can to
get them out for a conflict.

I've offered $10,000, then $20,000, if
they could beat Maxon’s lowest price
$99% detector (now on sale for just
$79%) by more than 10 feet. I've even
offered to print the results in my next
catalog, win, lose or draw.

In a minute, I'm going to introduce
Maxon'’s revolutionary new Micro-Detec-
tor that is CORDLESS and built totrounce
Escort and Passport, but first let's see
what we can do to compare detectors.

IS THIS FAIR? YOU DECIDE

In their recent ads, Cincinnati Micro-
wave quotes what Car and Driver Maga-
zine’'s April ‘87 issue says about Passport,
“At $295 direct from the factory, it's the
most expensive piece of electronic pro-
tection in the group, but it's worth every
nickel in roadgoing peace of mind.”

Well, wouldn’t you think that Passport
obliterated every other detector by a
country mile? And, don’t you think every-
one is going to go out and find the mag-
azine and read the WHOLE review???

Well, look what else Car and Driver
said in the same article (and not quoted
in Passport ad), “As it turned out, the top
five brands are so close in their “Overall
Sensitivity” scores that a minor juggling
of the X/K-band weighting formula would
upsetthe apple cart.” Wow, imagine that!

So, Passport didn’t beat everyone by a
mile. In fact, on the X Band tests, it
appears that it came in 3rd in a Dead-
Ahead Trap, 3rd in an Over-the-Hill Trap,
and 3rd in an Around-the Corner Trap.

But in choosing Passport as best, Car
and Driver says, ”'. . an ‘excellent’ ap-
praisal of support systems (cords, lights,
alarms etc.) is well worth several hun-
dred feet of warning distance..”.

Which brings me back to the point
I've been trying to make since | first
challenged Escort. Today, a good de-
tector can often sniff out police radar as
much as 60 seconds ahead.

Traveling at 55 mph, you only cover
about 80 feet a second. So, whether
there’s a 10’ or even 100’ difference in
sensitivity, with today’s detectors it just
doesn’t make much difference.

READ THIS

So, if Passport or Escort lose to the

$79% Maxon, it would be catastrophic
for their advertising. And, even if they
beat Maxon by a second or two, are they
worth double or even triple the price?

So, that's why | think they're in a no
win situation. Without the magazine's
loving editorial comments, we'd be down
to who won and by how many feet?

And while they may or may not be
scared of losing to Maxon, so far, they
sure seem to be smart enough to stay
out of a footage contest.

MAGAZINE ROUND UP

Popular Mechanics Magazine in No-
vember ‘86, in their Around A Corner Test
said, “The low ranked . . .and Passport
had to be rounding the bend and pointing
at the radar gun before they'd detect it.
Too late then!”’ (Not quoted by Passport.)

Although in July, after Cincinnati Mi-
crowave complained, Popular Mechan-
ics said in an Around A Corner Test,
“Consistent with the results of our pre-
vious test, Passport was easily the best
of the minis.” (Quoted in Passport Ads.)

Speaking of ‘consistent’, the magazines
aren‘t consistent even from issue to issue.

By the way, in July’'s test they hated
Maxon, but at least they said, “No detec-
tor in this group had to round the corner
before sniffing out Smokey.”

Road and Track Magazine (September
‘86) top rated Passport even though Max-
on (arecommended buy) appears to have
beaten Passport in Uninterrupted Alert,
and Passport beat Maxon in initial alert.

So, when you getright down to which
detector protects you, an on-the-road test
without all the loving editorial ‘quotable
remarks’ seems to be the only way to go.

We need towin or at least tie, to prove
to the world that our challenge is for real,
and not, as Cincinnati Microwave said,
“an advertising gambit”. But, speaking
of advertising gambits, read this!

PROTECTION FROM RASHID $5?

WHOOPEE

Last year, Cincinnati Microwave an-
nounced to the world, in virtually every
magazine | picked up, that all radar de-
tectors but theirs would be obsolete.

It seemed that a K band collision avoid-
ance system called Rashid VRSS would
knock out everyone’'s detectors.

Well, | said then that the $558 system
that recommends cutting a 6%2” hole in
your grill for installation, wasn’'t going to

take over the highways.

But Cincinnati Microwave kept adver-
tising about Rashid. (My opinion of an
advertising gambit). It's been a year and
nobody I've talked with has run into a
Rashid. | challenged Cincinnati Micro-
wave to prove that there were even 500
onthe road in the whole U.S., but they've
been silent. (| wonder why???)

Anyway, just to prove that we had the
technical expertise, Maxon has devel-
oped and implemented an Anti-Rashid
circuit in the new Micro-Detector.

It's added about $5 to your cost which
we all think is a waste, but at least we
won’t get any more letters saying that
the only reason we thinkit's worthless is
because Maxon doesn’t have it.

TRUE BREAKTHROUGH NO. FIVE

Unlike the questionable value Anti-
Rashid circuit from Cincinnati Microwave,
Maxon has now leapt ahead. Now you can
have a micro detector that operates from
6 AA rechargeable batteries (included).

Now you can forget plugging your radar
detector into your cigarette lighter. A rev-
olutionary circuit design gives you cord-
less freedom and improved protection.

Maxon is using a circuit used in jet
fighters and other military applications
which replaces the traditional Gunn
diode oscillator with a DRO (Di-electri-
cally Resonated Oscillator).

The efficient DRO circuit is much more
stable when subjected to temperature
extremes and vibration (hence its use in
the military, especially aircraft). its only
disadvantage is that it costs more.

The new detector also has incredible
“support systems”. Its bright LEDs, dim
themselves at night. And speaking of
dimming, they can be switched off so
you can’t be spotted from the rear.

And, as forthe separate X and K warn-
ing tones, not only is the volume adjust-
able, ‘Mute’ lets you silence the alarms
without adjusting volume. They will auto-
matically reset after the alert passes.

You can plug the Micro into your cigar-
ette lighter, you can run it for about 8
hours on its rechargeable batteries, and
it automatically recharges from your cig-
arette lighter overnight or while you use
it plugged in during the day.

OK, now it's time to prove that Maxon
is Number One. Cincinnati Microwave,
eat our dust!

A $20,000 €Challienge To Escort

Let’s cut through the Radar Detector Glut. We challenge Escort & Passport to a one-on-one Distance and Falsing
‘duel to the death’ on the highway of their choice. If they win, the $20,000 check pictured below is theirs.

By Drew Kaplan

We've put up our $20,000. We chal-
lenge Escort to take on Maxon’s Dual
Superheterodyne RD-1 $99% detector
(right) (Now just $79% ), Maxon’'s new
Mini RD25 $99% detector (middle) or
Maxon’s Cordless Micro-Trouncer $149%
radar detector (left) on the road of their
choice in a one-on-one conflict.

The real question today is: 1) How
many feet of sensing difference, if any, is
there between Maxon’s Detectors and
Escort’s or Passport’'s? And 2) Which is

more accurate at interpreting real radar
versus false signals?

So Escort, you pick the road (contin-
ental U.S. please). You pick the equip-
ment to create the false signals. And
finally, you pick the radar gun.

Maxon and DAK will come to your
highway with engineers and equipment
to verify the results.

And, we'll have the $20,000 check
(pictured) to hand over if you win!

BOB SAYS MAXON IS BETTER

Here’s how it started. Maxon is a mam-

moth electronics prime manufacturer.
They actually make all types of sophis-
ticated electronic products for some of
the biggest U.S. Electronics Companies.
(No, they don’t make Escort’s.)

Bob Thetford, the president of Maxon
Systems Inc. and a friend of mine, was
explaining their anti-falsing Dual Super-
heterodyne Radar detector to me. | said
“You know Bob, | think Escort really has
the market locked up.” He said, “Our
new designs can beat theirs”.

.. .Next Page Please



.. .Challenge Continued

So, since I've never been one to be in
second place, | said, "Would you bet
$20,000 that you can beat Escort?” And,
as they say, the rest is history.

By the way, Bob is about 6’9" tall, so if
we can’'t beat Escort, we can sure scare
the you know what out of them. But, Bob
and his engineers are deadly serious
about this ‘duel’. And you can bet that
our $20,000 is serious.

We only ask the following. 1) The public
be invited to watch. 2) Maxon's Engin-
eers as well as Escort’'s check the radar
gun and monitor the test and the results.

3) The same car be used in all tests. 4)
We'd like an answer from Escort no later
than December 31, 1987, and 60 days

notice of the time and place of the con-
flict to alert the public. And, 5) If Escort
can prove that there are even 500 Rashid
units in operation, we will present them
with a check for $5,000 at the conflict.
HOW'S THIS FOR FAIR?

Cincinnati Microwave will be deemed
the winner and given the check if either
Escort beats Maxon's RD-1 orRD-25 by 10
feet in both uninterrupted and initial
alerts orequals the Micro-Trouncer, OR
if Passport beats Maxon’s RD-1 or RD-25
by 2 seconds at 55mph in both uninterrup-
ted and initial alerts orequals the Micro-
Trouncer. So, DAK wins only if we beat
both the $295 Passport and $245 Escort
Radar Detectors.

SO,WHAT'S
DUAL SUPERHETERODYNE?

OK, so far we've set up the conflict.
Now let me tell you about the new dual
superheterodyne technology that lets
Maxon leap ahead of the pack.

It's a technology that tests each sus-
pected radar signal 4 separate times
before it notifies you, and yet it explodes
into action in just 1/4 of one second.
(1/10th second for the Micro-Trouncer.)

Justimagine the sophistication of de-
vices thatcantestasignal4 timesinless
than a 1/4 of one second. Wow!

But, using Maxon is easy. These long
range detectors have all the bells and
whistles with separate audible sounds
for X and K radar signals.

LED Bar Graph Meters accurately show
the radar signal’'s strength. And, you
won’'t have to look at a needle in a meter.

Keep your eyes on the road, you'll see
these meters with your peripheral vision.

You’'lf have a very high level of protec-
tion. Maxon’s Dual Conversion Scanning
Superheterodyne circuitry combined
with die-cast aluminum ridge guide wide-
band horn internal antennas, really fer-
ret out radar signals.

And the key word is ‘radar’, not trash.
The 4 test check system that operatesin

1/4 second gives you protection from
signals from other detectors, intrusion
systems and garage door openers.

So, when the lights and X or K band
sounds explode into action, take care,
there’'s very likely police radar nearby.
You'll have full volume control, and a
City/Highway button.
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Maxon detectors are backed by Max-
on’'s standard limited warranty.

Note from Drew: 1) Use of radar de-
tectors is illegal in some states.

2) Speeding is dangerous. Use your
detector to help keep you safe when you
forget, not to get away with speeding.

DON'T WASTE MONEY
As I've said, good radar detectors today
are very similar. The RD-1 is great. It is
much smaller than Escort at just 3%2”
wide, 434" deep and 12" tall.

==z,

R L\ \

If you want an even smaller detector,
the RD-25 at just 2% wide, 4Y2"" deep
and 1" tall, with its included windshield
mount and identical specs is for you.

[T+ 10a

If you want the very best, or if you
want to forget cords and be ableto slip a

4%2" wide, 3%’ deep, %" tall (It mounts
sideways to the rest) detector into your
shirt pocket, choose the Micro-Trouncer.
I'd love to tell you that the Micro-
Trouncer is light years ahead in detec-
tion, because its circuitry certainly is.
But, I'd be into advertising gambit-
land if | claimed that 1 or 2 seconds of
improvement over Maxon’s other detec-
tors or even over Escort and Passport
really make a significant difference.
Caution: Cincinnati Microwave is right.

There are many cheap imports that aren't
very good. My quarrel with them is that
except for themselves, | don'tknow who
they think is any good!

CHECK OUT RADAR YOURSELF

RISK FREE

Put a detector on your visor, dash or
windshield. When it sounds, look around
for the police. There's a good chance
you'll be saving money in fines and higher
insurance rates.

If you aren’t 100% satisfied, simply
returnitinits original box within 30 days
for a courteous refund.

(RD-1 Pictured to Right.) To get your
Maxon, Dual Superheterodyne, Anti-Fal-
sing Radar Detector risk free with your
credit card, call toll free or send your

check for DAK's $79% sale price ($4
P&H). Order No. 6150.
Note: An optional
suction cup windshield
mount and extra coiled
power cord (we can't
afford to throw them in
for free) is just $5% ($2
P&H) Or. No. 4800.
(RD-25 Pictured in Middle.) To get
your Maxon, Dual Superheterodyne, Anti-
Falsing Mini Radar Detector complete
with 2 Power Cords, Window Suction
Cup, Dash and Visor Mounts risk free
with your credit card, call toll free or
send your check for just $99% ($4 P&H)
Order No. 6151. CA res add tax.
(Micro-Trouncer Pictured
to Left.) To order Maxon’s
Top-0Of-The-Line, DRO Cir-
cuit Radar Detector with |
Mute, 4 Second LED Meter
Hold, Dark Switch, Cordiess
Battery Operation (6 AA Ni-
Cad Batteries Included) with
Windshield, Dash, and Visor
mounts and 2 power/charging
Cords risk free with your
credit card, call toll free or
send your check for this rev-
olutionary $249 suggested
retail detector at DAK's mar-
ket breaking price of just
$149% ($6 P&H) Order No. 6152.
OK Escort, it's up to you. We’'ve got
$20,000 that says you can’t beat Maxon

on the road. Your answer, please?

Escort and Passport are reg ks of Ci

Rastud VRSS, snd Rashid Radar Safety Brake are registered trademerks
of Vehicle Radar Safety Systems. Inc.
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The Great s99°° €opier Blow-Out

DAK has obliterated the S349 suggested retail price. Now for just $99%, you can copy price lists at trade shows, articles
in libraries, receipts in your car, stock quotes on airplanes, recipes at home or blueprints on a construction site.

By Drew Kaplan

You're in a restaurant. An important
meeting is in progress.

The person you're meeting with shows
you a confidential price list. You whip
out your new Silver Reed Industrial Pock-
et Copier and make yourself a copy.

Great Idea, but.. While thousands of
rich executives are currently increasing
their productivity by using this sophisti-
cated copier at meetings, in hotels, and
of course at home, it's simply been too
expensive for the rest of us to use.

Waell, no more. Silver Reed couldn’t
find as many rich executives as it needed,
so DAK bought all their copiers for cash!
Now, for just $99%, which I've been told
is $40 below the Japanese manufacturing
cost, we can all make full size, crisp, flaw-
less copies wherever we are, instantly.

Now we can all enjoy the productiv-
ity and luxury of the rich. We can forget
the $349 suggested retail price.

We can forget the 1987 Confidential
$230 Dealer Price List Cost. Cordless,
hand held copying is now a reality while
our limited supply lasts, for just $99%,

HOW IT WORKS

Dozens of magazines have reviewed
this product because of its revolutionary
miniaturized technology and utility.

Justglide this less than 2 pound copier
over any printed surface including words,
pictures and graphs. And, your perma-
nent copy will instantly emerge.

This copier uses the newest sophis-
ticated CCD image sensors to scan the
material to be copied.

It then digitally converts the image.
Finally, much like a laser printer, it prints
an image so sharp and crisp and with
such incredibly fine dots, that it can even
have more contrast than the original.

Since it uses the newest thermal tech-
nology, there are never any chemicals or
powders to bother with. And best of all,
absolutely no maintenance is required.

It's a phenomenal amount of technol-
ogy for just $99%. Plus, look at every-
thing you get!

It comes with built-in rechargeable
ni-cad batteries. So, you won't have to
buy batteries. And, even the charger is
included. There's a leatherette carrying
case and it all fits easily into your brief-
case, purse or overcoat pocket.

HERE AND THERE

So, if you want to copy a column out of
an encyclopedia, or a document that
can’'t be removed from a file room or li-
brary, or stock quotes from the paper,
Silver Reed has the solution.

PORTA COPY

Athome you can copy checks, recipes
or airline ticket schedules.

On the road, you can copy your ex-
pense receipts as they occur. If you're
like me, you often lose half of them, so
this copier is saving me a lot of money.

And look at this. It's ideal for copying
numbers & addresses from phone books
in phone booths. Now you don’t have to
scribble notes; just pass the copier down
the pages and you'll have a perfect copy,
even from the yellow pages.

e AN

FINAL CLOSE-OUT

List Price was $349
DAK sold it for S299

NOW JUST
39990
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BUT IT'S ONLY 3” WIDE
It copies a 3" wide path, as long as
you like, flawlessly. So, it's really great
for sections of blueprints, computer print-
outs and hard to copy items like box
labels in the warehouse or on the dock.
You can copy a typical 6" letter (that's
the average text amount) in two quick
passes. So, for letters, checks, research
or newspaper articles, you can now
copy where no copier has gone before.
ALL THE CORDLESS USES
From copying EKG results for doctors
to bibliographies for students and pro-
fessors, you'll be more productive.
Forget taking tedious notes. Just copy
paragraphs or sections you need. You'll
have error free permanent records.
You can copy charts or music. Copy
anincome statement or a balance sheet.
And, if you've ever stood in line at a
federal, state or city archive as | have,
you can now copy anything instantly.
And, speaking of aggravation, being
stuck in a hotel room or on a commuter
train can just devastate my productivity.
| can’tcopy my notes. | can’t copy sec-
tions of articles I'm reading to show my
fellow DAK executives, and | hate writ-
ing notes on original spec sheets.

o2 5 o ~

If you make house calls to sell insurance,
.. .Next Page Please



.. .Copier Blow-Out Continued
or real estate, or if you simply work on
school projects at other peoples’ homes
as my wife does, this copier is a must.

You can copy title reports, old medi-
cal forms, or even original blueprints.
For working on school projects, you can
instantly copy class phone/address lists
and save lots of tedious note taking.

You can copy the front and back of a
check. Or, you can copy a map so you
won't get lost. It’s all really easy.

Copy driver's licenses if you own a
store and cash checks, or if you have an
accident. Hospitals can copy health cards
or IDs for permanent, error free records.

Andifyou're into government espion-
age (our side only please), this copier
should replace your old spy camera.

Of course, the most common use is at
your desk. You'll be amazed at how many
things you’ll copy when a copier is at
your side. As | mentioned, if | read an
article, | like to copy the important parts
for others at DAK, to maximize my efforts.

i,

BUT IS IT REALLY GOOD?

OK, if you're standing next to your
desktop copier, which copier should you
use? Well, the answer is simple. Assum-
ing you don’t have to wait for the desk-
top copier towarm up, (the Porta Copy is
instant on) the answer is the desktop.

But, you'li love the quality of this cop-
ier. You'll love all the places you can take
it. And, now that it doesn’t cost $349,
you’'ll love how much cheaper it is.

The quality of the copy is nothing
short of superb. So, you won’t be sacri-
ficing quality for portability.

It's just 6% tall, 4" wide and 1%”
deep. It weighs less than two pounds
(Wow). It has a copy density control that
lets you adjust for imperfect originals.

It comes complete with a carrying
case, a roll of paper and the recharger
forits internal ni-cad batteries. It's back-
ed by Silver Reed's limited warranty.

Desktop Blow-Qut Teo

If you don't need cordless portability,
DAK also bought all of Silver Reed’s top
of the line desktop copiers too. Forget
the $449 suggested retail price. Forget
the 1987 Confidential $280 Dealer Cost.

For an incredible $229 you can copy
full 82" X 11" papers and even books,
flawlessly. It is maintenance free and
doesn’t require toner or powders.

Take a moment and journey back with
me to about 1978. My very first real lux-
ury was renting a Xerox® machine for my
office at home.

Every time | made a copy of a letter or
a magazine article, | felt successful.

My wife copied recipes and a never
ending series of school projects for our
kids. | could copy checks, tax returns or
receipts. But, it cost me $100 per month

for the rental, plus a charge per copy.

Well, now at home or in my own office
at DAK, | can make perfect copies of let-
ters and reports. | can make 8%:" wide
copies from 3" to 11" long.

This copier is absolutely silent. There
are no fans to disturb you. The only sound
you'll hear is a gentle whirr during the
actual copy process. It's absolutely per-
fect for your desk at work.

N

At DAK, we have several large expensive
copiers. But, we have a 64,000 square
foot building. So, they are never nearby.
| can buy 12 of these copiers for the cost
of just one standard machine.

And since the copy quality is so good,
several departments at DAK have their
own. They're thrilled and I'm happy be-
cause they save time.

Just switch it on and in 3 seconds
you're ready to make great looking copies.
There's even a contrast control to com-
pensate for imperfect originals.

It uses the same breakthrough CCD
image sensing circuitry as the portable.
The revolutionary computerized thermal
technology that makes these copiers
possible, provides you with crisp, drama-
tically sharp copies with contrast that
can even surpass the original.

My wife often says she married me
because | had a copier at home. (She
was a teacher at the time.) And, we all
use it a lot. From homework assign-
ments to road maps to report cards, our
copier is always running.

We had to send a copy of our can-
celled check for a house payment to our
bank. And, | copied a poem from a book
for my sonto learn. We even made copies
of my son’s 3rd grade speech.

This desktop copier is just 16" wide,
14%:" deep and 4%" tall. It's backed by
Silver Reed’s standard limited warranty.

THE UGLY SERVICE PROBLEM

Everyone knows that copiers need ser-

- b .

vice. But Silver Reed's sophisticated
maintenance free thermal copiers elimin-
ate the problem. Forget powders, toners
and drum cleaning. Just turn these cop-
iers on and enjoy the luxury of making
copies whenever and wherever you want.

MAMMOTH COPIER BLOW-OUTS
RISK FREE

| love having a copier. | never have to
get in the car when | need a copy of a
documentwhen I'm at home. And now, |
can even make flawless copies in an air-
plane, a hotel room or on aloading dock.

If you're not 100% thrilled with either
copier, return it to DAK in its original box
within 30 days for a courteous refund.

To order Silver Reed’s Hand Held Porta
Copy Cordless Copier complete with
built-in ni-cad batteries, charger, carry-
ing case and a 30’ roll of paper risk free
with your credit card, call toll free, or
send your check for DAK's limited blow-
out price of just $99% ($6 P&H). Order
No. 6211. CA res add tax.

Extra 30 foot rolls of Thermal paper
are just $14° each. A box of 5 is just $74¢
($1 P&H). Order No. 4679.

To order Silver Reed’'s DeskTop AC
Powered Copier with CCD Imaging, 3"-
11" long Copying, for home or office use
risk free with your credit card, call toll
free or send your check for DAK's limited
blow-out price of just $229 ($12 P&H).
Order No. 6212.

100’ Rolls of Pure White Thermal Paper
are just $4% ($1 P&H). Order No. 4836.

Having a copier at home or in your
briefcase is one of life’s true luxuries.
And, once you have it, you'll realize that
it's a money saving necessity as well.

°
Cali Toll Free For Credit Card Orders Only
24 Hours A Day 7 Days A Week

5-0800

For Toll Free Information, Call 6AM-5PM Mondasy-Fridey PST
Technical Information. . . .1-800-272-3200
Any Other Inquiries. ....... 1-800-423-2866
8200 Remmet Ave., Canoga Park, CA 91304







BSR’s Endan

gered Colossus

Prepare for bone jarring bass and dramatically clear highs from these newly developed 15" 3-way 5 speaker
systems that nearly missed their chance to charm an audiophile’s ear. BSR moved its dbx and ADC divisions
into one facility and these speakers almost became orphans. So now, the 1y re yours at a close-out price.

By Drew Kaplan

It's ashame. But, it's also a great oppor-
tunity to get a pair of 15" audiophile
loudspeakers with the newest in stereo
imaging at a market-breaking price.

tmagine a precisely matched mirror
image pair of top-of-the-line BSR speak-
ers that can effortlessly recreate the cata-
clysmic impact of a full orchestral cre-
scendo at full volume and yet offer flaw-
lessly subtle sound detail to 21,500hz.

You'll thrill to thunderous bass all the
way down to 26hz. Incredibly rich, full,
vibrant sound at low volume will explode
with life as you increase the volume.

But before we examine the front speak-
er complement, the twin overlapping
crossovers and the top mounted sonic
placement and ambiance speakers, let's
see why they were almost orphaned.

You see, BSR, the half billion dollar
electronics giant, is the parent company
of two of the best names in up-scale
audio, dbx and ADC.

Last year dbx developed a new multi-
thousand dollar speaker system called
the Soundfield One which lets you sit
virtually anywhere in your room and have
full stereo imaging and terrific sound.

BSR decided to consolidate ADC and
dbx into one building (still 2 companies)
and put all its speaker efforts into dbx.

POOR JACK

Well, while dbx’s engineers were off
designing their multi-thousand dollar
masterpieces, BSR's Senior Acoustical
Engineer (he had been Fisher's Chief
Engineer for 10 years during its top end
component stereo days), was designing
BSR’s radically new speaker line.

The revolutionary top of the line 15"
stereo imaging pair pictured above will let
you enjoy superb stereo imaging without
sitting directly in front of your speakers.

But unfortunately, in the consolida-
tion move, BSR's speakers went by the
wayside, and so did Jack.

Enter DAK. After a few fearful nego-
tiations and considering the engineer-
ing costs BSR had already expended, they
agreed to make the speakers just for DAK.

Because there’s virtually no BSR over-
head left on these speakers, and the
R&D was all but complete, we've gotten
these speakers for virtually the compo-
nent costs plus a little BSR labor.

And don’t worry about Jack. BSR had
him finish the engineering (they really
are great people) and they’'ll pay him a
royalty on each speaker we sell. Besides,
by the time you read this, Jack is sure to
be snapped up as the Chief Engineer at
another esoteric audio company.

WHAT'S STEREO IMAGING?

Stereo imagery is the logical separa-
tion and interaction between channels.
It's the successful creation of a panoram-
ic wall or stage of music rather than the
confined, easily located 2 speaker sound.
IT'S WHAT'S INSIDE THAT COUNTS

Imagine the full thunder of a kettle
drum, or the pluck of a string bass being
explosively recreated in your living room.
BSR’s 15" sub-bass acoustic suspension
driver will revolutionize your concept of

low clean bass.

Its magnetic structure weighs a thun-
dering 4B ounces. But that's not all. The
magnetic field is developed by the rare
earth metal Strontium for state of the art
massive but flawlessly controlled bass.

A 3Bmm voice coil with a 200° cen-
tigrade temperature capacity, will handle
the most demanding digital or analog re-
cordings. And, a new super rigid cabinet
design virtually eliminates coloration due
to uncontrolled cabinet resonance.

At low volume, the bass will fill in and
envelop you. At high volume, your room,
your walls and your neighbors will shake.
(Not for apartment dwellers please.)

MATCHED PAIRS

The mid-range and high end of BSR’s
speakers are truly unique. Front moun-
ted B” polypropylene mid-range drivers
provide rich sound while top mounted
5" polypropylene mid-range drivers pro-
vide an open, lifelike ambiance.

Front mounted exponential horn tweet-
ers provide awesome brilliance to 21,500
hz, while top mounted tweeters enhance
separation because they are mounted to
the outside edge of each speaker.

So, this system has a specific left and
a specific right speaker. You'll find wide,
butinteractive separation that will vastly
widen your ideal listening area.

The imagery will give the illusion of
musicians actually playing in front of
you. Your music will take on a three di-
mensional quality. You’'ll enjoy superb
stereo imagery regardless of each speak-
er's specific placement in your room.

MORE SPECIFICS

The exponential horn tweeters, both
in front and on the top of these systems,
employ 25mm rigid phenol diaphragms
for stability and accurate response.

Polyamid-imid binders and ferro-fluid
coolant allow for a 300% increase in
heat dissipation so you can drive the
voice coils up to 200° centigrade.

Now, the mid-range. Both the 8" front
firing and the 5" top firing polypropylene
drivers reproduce the mid-range fre-
quencies like no ordinary speakers.

It's amazing that so many speaker
manufacturers simply slap in 5 paper
mid-ranges to reproduce what's really
the major portion of the sound spectrum.

BSR’'s B” and 5" polypropylene mid-
ranges are rigid, exacting drivers that
deliver incredibly pure uncolored sound.

hey have matched 25mm voice coils,
also protected by ferro-fluid and polyamid-
imid to 200° centigrade. They are driven
by powerful barium ferrite magnetic fields.

NOT QUITE FINISHED YET

To prevent phase shift and cancella-
tion, two totally separate crossover net-
works are employed in these speakers.

All frequencies below BOO hz are di-
rected to the 15" woofer. The front sys-
tem routes frequencies above BOOhz to
the B” mid-range to take full advantage
of its superb reproduction capabilities.
Frequencies above 3400hz are routed
to the horn tweeter.

The top mounted system routes only
frequencies above 1200hz to the 5" poly-
propylene ambiance mid-range driver,
and frequencies above 3400hz are routed
to the top sonic placement tweeter.

There are level controls for both the
top and front mounted speakers so that
you can voice the speakers to match
your musical taste and environment.

Note: Only the top tweeters are moun-
ted at the the edges. The front mounted
tweeters are conventionally mounted
for acoustical symmetry.

Each speaker is fuse protected for up
to 200 watts peak, 150 watts continuous
power. You can operate these super ef-
ficient speakers with as little as 20 watts.

AND OH WHAT A PRETTY FACE

The speaker systems are 30" tall, 19%"
wide and 102" deep. Their lovely oak
wood-grain appearance is enhanced by
the dark removable grill cloths that beau-
tifully contrast with the rich wood-grain
tones. They're a statement of audio ele-
gance when placed in any room. They're
backed by BSR's 2 year limited warranty.
A COLOSSAL DREAM COMES TRUE

RISK FREE

You'll hear depth of sound at low levels
that was previously unobtainable. And
yes, when you crank up the volume, your
music will explode with realism and drama.

Try these speakers in your own sys-
tem. Then compare them at any Hi-Fi
Store with any pair of speakers up to
$1000. If they don't beat all the competi-
tion hands down, simply return them to
DAK in their original boxes within 30
days for a courteous refund.

To order your matched pair of BSR
top-of-the-line 15" 3-way 5 speaker sys-
tems with unique stereo imaging risk
free with your credit card, call toll free or
send your check for DAK's market-break-
ing price of just$299 for the MATCHED
PAIR plus $34 for Postage and Han-
dling. Order No. 4868. CA res add tax.

It's a dream system for an audiophile.
Sonically pure, thunderously powerful,
these BSR speakers will make your future
listening years an on-going fabulous, if
not earthshaking experience.

Cali Toll Free Fov Cndll Card Orders Only
24 Hours A Osy 7 Oays A Week

1-800-325-0800

For Toll Free Information, Csll BAM-5PM Monday-Friday PST
Technical Information. . . .1-800-272-3200
Any Other Inquiries. ...... 1-800-423-2866
8200 Remmet Ave., Canoga Park, CA 91304




We’'ve been lucky enough to get another production run of
this incredible equalizer at the same $149 close-out price!
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Smar¢ Sound Detonator

Obliterate the wall between you and the individual instruments in your music. Infuse your own
stereo system’s sound with a breathtakingly vibrant 30 to 50% improvement in sound quality that
you can measure with this superb BSR Equalizer/Spectrum Analyzer limited S149 close-out.

By Drew Kaplan

Close your eyes. Touch a button. And
you'll hear your stereo system literally
explode with life.

You'll hear the gentle brushes on a
snare drum, the startling bone-jarring
realism of a thunder clap, or the excite-
ment of a full cymbal crash.

You’'ll hear string basses and other
deep low instruments emerge from bass
(that will sound murky by comparison),
with such clarity and such definition that
you'll feel you can almost touch each
instrument.

This astoundingly distinct yet power-
ful bass adds such a full bodied warm
feeling to your music, you'll feel as if
you've been lovingly wrzpped in a warm
soft blanket on a cold winter’s night.

Butdon’t take my word for the sound
quality improvement. With the Pink Noise
Generator, Calibrated Electret Condenser
Mike and the 220 Element Spectrum An-
alyzer, you can instantly measure each
and every improvement you make.

Plus, there’'s more. A subsonic filter
effectively adds the equivalent of many
watts onto the power of your amplifier.

Plus, with its provision for two sepa-
rate tape decks including two way dub-
bing, you’ll have much more than just
greatly improved sound.

You can count on great sound from
this top of the line Equalizer/Analyzer. it
has a frequency response from 5hz to
100,000hz £ 1db. And, it has an incred-
ible 100db signal to noise ratio.

BSR, the ADC equalizer people, make
this super Equalizer/Analyzer and back
it with a 2 year standard limited warran-
ty. Our $149 close-out price is just a
fraction of its true $379 retail value.

FIRST THE EQUALIZER
YOUR STEREO’'S HIDDEN SOUNDS
Your stereo can sound incredibly bet-

ter. Just a 5db roll-off at the high end, up
around 14,000hz to 16,000hz, can just
decimate the harmonics that give you
the open feeling you'd experience at a
live concert. A similar roll-off at 60hz,
causes the fundamental bass notes to
just fade away into the ‘murk’.

An equalizer isn’t some magical device
that manufactures sounds that don’t ex-
ist. Most of the frequencies that will
make your music really vibrant, are actual-
ly already recorded in your music.

You'll be able to prove this with a few
simple tests we’'ll try when we discuss
the Spectrum Analyzer.

You see, certain frequencies are sim-
ply not reproduced with as much volume
as are the mid-range frequencies which
stretch from about 800hz to 2,000hz.

An equalizer simply lets you establish
accurate control of all frequencies to fit
your equipment, your recordings, your
taste, and your listening environment.

TOTAL MUSICAL CONTROL

And, what a job it can do. It's totally
unlike bass and treble controls which
simply boost everything from the mid-
range down for bass, or everything up
fortreble. You can boostthe low-bass at
31.5hz, 63hz and/or 125hz to animate
specific areas or instruments.

And, when you boost the part of the
bass you like, you don’t disturb the mid-
range frequencies and make your favorite
singer sound like he has a sore throat.

The high frequencies really deter-
mine the clarity and brilliance of your
music. The problem is that highs are
very directional. Wherever you move in
your listening room, you'll find a big dif-
ference in high end response, as you'll
see when we test the Analyzer.

No recording engineer or equipment
manufacturer can even begin to control
your listening environment.

You can control the highs at 4,000hz,
8,000hz and/or 16,00Chz, to bring crash-
ing cymbals to life at 16,000hz while at
the same time you can cut tape hiss or
annoying record scratches at 8,000hz.

But there’s more. Don’t leave out the
mid-range. You can boost trumpets at
300 to 500hz or a clarinet at 1000hz.
You can boost or cut any part of the fre-
quency spectrum a full £15db.

TAPE DECK HEAVEN

You can push a button and transfer all
the equalization power to the inputs of
two tape decks. Now you can pre-equalize
your cassettes as you record them and
get all the dramatically enhanced sound
recorded right on your cassettes.

This is an especially great feature when
you play your cassettes on bass-starved
portables or high-end starved car stereos.
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SIMPLY PLUG IT IN

Use your tape monitor circuit, butdon't
lose it. Now your one tape monitor cir-
cuit lets you connect two tape decks.

Just plug the equalizer into the tape
‘in" and ‘out’ jacks on your receiver or
preamp. We even supply the cables.

As you listen to your records, FM or
any ‘Aux’, any time you push the tape
monitor switch on your receiver you'll
hear your music jump to life.

The output from your receiver is always
fed directly to your tape deck(s) for re-
cording, and with the touch of a button,
you can choose to send equalized or non-
equalized signal to your deck(s).

When you want to listen to a tape
deck, just select which tape deck you
want, turn the switch on the equalizer,
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and your tape deck will work exactly as
it did before. Except, now you can listen
with or without equalization.

Look at this. You can dub tapes from
deck 1 to deck 2, or from deck 2 to deck
1 with or without equalization.

THE SUBSONIC FILTER

Much of the power drawn from your
amplifer is used to drive your woofers.
When you drive the amplifier too hard, it
clips and you end up with distortion.

A subsonic filter removes a lot of non-
musical material you can’thear that exists
below 20hz. So, it relieves your amplifier
of a lot of work. It doesn’t actually create
more watts (Please, no letters from my
‘technical’ friends) for your amplifier.

But, it's like turning off the air con-
ditioning in your car. It saves you using
about 7hp of what you have. And there-
fore, you'll have more watts for clean
powerful sounding music.

THE SPECTRUM ANALYZER

Now you can scientifically analyze
your stereo listening room and test your
equipment by using BSR's Rea! Time
Frequency Spectrum Analyzer.

Plus, you'll see your music not as a
single level on a VU meter, but as a
kaleidoscopic parade of 10 individual
20 element VU meters.

Each is tuned to a specific octave of
the sound spectrum. An eleventh 20 ele-
ment meter averages all levels.

The effectis awesome. You can visual-
ly isolate a string bass or cymbal, and
actually see each individual instrument
almostas a wave moving across the 220
individual florescent elements.

THE MOUTH AND EARS

It talks. The Analyzer speaks with a
voice of pure calibrated Pink Noise. Pink
Noise is the standard composite 'sound’
of all frequencies used for testing in labs
around the world. All frequencies from
20hz to 20,000hz are generated at the
exactsame level at the exact same time.

It listens too. If you are testing a cas-
sette or a component in your system,
use the ‘Line Button'. If you're testing
your whole system with speakers, use the
matched calibrated electret condenser

$149 CLOSE-OUT
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microphone (included). Either way, you'll
have a quick, easy and accurate way to
evaluate the total sound of your system.
HOW TO TEST

SPEAKERS, EQUIPMENT AND TAPE

Testing your speakers in your listen-
ingroom is thereally crucial test. Simply
place the calibrated microphone where
you normally sit to listen to your stereo.

At the end of an 18 foot cord is the ear of the system.
Just clip the mike wherever you sit and test your room

Turnon the Pink Noise. You can switch
to Left Channel, Right Channel or both.
There's a meter range button, a sen-
sitivity control, and even a switch that
lets you freeze the meter.

Just sit down at the equalizer. Start
with one channel. You'll see all 10 octave
bands on the meter. Just slide the cor-
responding controls to increase or de-
crease any area that needs help.

You have now set up your system to
its maximum capability. But as you'll
see, locationisveryimportant. Move the
microphone 5 feet to the left or right.

Then turn on the Pink Noise and check
the Spectrum Analyzer. Now you can
see why the specifications that come
with your system are only a starting point.

Here's a way to test your tape deck
and tape. First record Pink Noise for 3
minutes at-20VU. Then play it back and
note the readings on the meters.

Now, record the Pink Noise again at
OVU or +3. Wait till you see how much
the high end falls off. Now you’'ll see why
all specifications are listed at -20VU.

With the Equalizer/Analyzer you can
enjoy the finest stereo sound from your
system and be a test lab too.

WHY SO CHEAP

BSR now only sells equalizers under
their ADC name. Well, as Detroit comes
out with new cars eachyear, ADC comes
out with new equalizers. We got them to
supply us with just 30,000 of last year's

2k

4k
PINK NOISE

SUBSONIC

ADC model before they shut it down.

They had already paid for all the tool-
ing, all the research and design, so we
were able to buy these for less than half
the normal price, for cold hard cash.

THE FINAL FACTS

There are 20 slide controls, each with
abright LED to clearly show its position.
Each control will add or subtract up to
15db. (That's a 30db rangel)

There are separate sound detonation
slide controls for each channel at31.5hz,
63hz, 125hz, 250hz, 500hz, 1,000hz,
2000hz, 4000hz, 8000hz, and 16,000hz

BSR backs this top of the line Graphic
Equalizer/Spectrum Analyzer with a 2
year standard limited warranty. Itis 17%"
wide, 32" tall and 8% deep.

MAKE YOUR MUSIC EXPLODE

RISK FREE

It's startling. Music sovibrant with life
you'll swear it's 3 dimensional. Sculp-
ture your music any way you want it If
you're not 100% satisfied for any reason,
simply return it to DAK within 30 days in
its original box for a courteous refund.

To order your BSR EQ3000 Smart
Sound Detonator 10 Band Graphic Equal-
izer with Real Time Spectrum Analyzer
and Calibrated Mike, with Subsonic Filter
and Two Way Tape Dubbing risk free
with your credit card, call toll free, or
send your check, not for the $379 retail
value. Don'teven send the $227.97 dealer
cost. Send just$149 plus$8 for postage
and handling. Order No. 4100. CA res
add sales tax.

The sound of your stereo will explode
with life as you detonate each frequency
band with new musical life. And, you can
see and measure exactly what you've done.

¢ DAK

INDUSTRIES INCORPORATED
TOLL-FREE ORDER LINE

For credit card orders call 24 hours a day 7 days a week

CALL TOLL-FREE. . .1-800-325-0800
8200 Remmet Ave., Canoga Park, CA 91304



$2 & 53 Freebies For You

Use FREE programs to print 10°long banners, play blackjack, add spelling to the built-in Wordstar and squeeze files
up to 50% that you're saving to cassette, disk or sending by modem. Let me tell you how.

By Drew Kaplan

You've got it all. You can harness the
power of up to 280 electronic bulletin
boards that carry FREE Public Domain
CP/M programs, messages and help.

Add footnotes to Wordstar files, create
mazes, print out 1,000 limericks, lock
disk files, rename files, identify cities
from telephone area codes, and tag files.

You canview text files, count words in
a text file, create word search puzzles
and play games. Whether you already
own an Epson Geneva or any CP/M com-
puter or want to buy one, the Public
Domain software available is awesome.

THE BEST PART

With this computer, you already have
abuilt-inmodem so there’s nothing else
to buy. And, because most files are
squeezed, it doesn’t take long to down-
load (get) them from the bulletin boards.

You really don’'t need anything from

me, but I've stumbled on a national list
of CP/M bulletin boards. And, if you want
to see asample of whatyou can get from
these boards, I've created both a 312"
disk and cassette with a few samples,
including a banner program, a squeeze
program, a blackjack game and more.
All you really need is “The List’ of bui-
letin boards and the step by step instruc-
tions. But, if you're lazy or shy about
getting on-line, | have the samples.
Special Note: Wednesday nights on
CompuServe at 11PM Eastern Time,
there’'s a special Geneva forum where
you can ask questions and discuss soft-
ware for this powerful computer.
AMERICAN CANCER SOCIETY
Computing, and for that matter run-
ning DAK, has always been a hobby for
me since | started DAK 22 years ago,
when | was a student at UCLA.
| want you to get the most out of your

computer. So, DAK will donate to the
American Cancer Society all proceeds
from the sale of the List, Cassettes or
Disks beyond the costs for printing, disks,
cassettes, duplication, typing, packing
and postage etc.

URGENT, DON’T CALL DAK

I've set up a special P.O. BOX for this
service. Send your order with checks
only (no cash or credit cards) to DAK,
P.0. BOX 3046, Canoga Park, CA 91306.

To order, use the words ‘CP/M List’
for $2 ($1 P&H). Order No. 4890. And/
Or choose the 'CP/M Cassette’ for $3
($1 P&H). Order No.4891.Or, the CP/M
3% Disk’ for $3 ($1 P&H). Order No.
4892. CA res add tax.

Please no phone orders or phone in-
quiries. All information must be handled
through the P.O. BOX. Even if you order
anything else from DAK, these items still
MUST be ordered separately.

WordStcar Assauit Team

You'll have full-size word processing and computing powaer at your desk or anywhere you want to work. This 64K briefcase
portable is ready to sink battleship sized desk PCs. It's armed with MicroPro’s powerful WordStar word processing and

Calc Spreadsheetprograms plus much more. Add 2 modems, more software and a superb near letter quality printer and it’s
E—

a S1968 retail value blasted to $499.
By Drew Kaplan

Attack wasted time. Work where and
when you want. Connected to, or com-
peting with a desk top PC, Epson’s por-
table computer is a perfect main compu-
ter or companion to one you have.

And competing with a desk top compu-
ter for most applications, is no idle joke.
Wait till you read about the power and
versatility of this computing system.

And, at only 5 pounds, including its
built-in ni-cad batteries, it fits easily in
your briefcase without filling it up.

So, you can have full word process-
ing, spreadsheet analyses/projections,
telecommunications and computing pow-
er wherever you are, without having to
look for a desk or even an AC plug.

| can’t overemphasize what a power-
ful word processing system this is. It's
a perfect MAIN COMPUTER.

NOTE TO WORDSTAR USERS

If you're already one of the estimated
3,000,000 WordStar users, the sample
Help Screens below will be familiar.
Imagine being able to use the program
you already know wherever you are.

And, if you don’t use WordStar yet,
with this computer, you'll be joining the
exhaulted ranks of users of one of the
world’s most respected programs.

sl
[E TR

Sv=

- %
1P Pge break now ON (Space Ber returna

BACK TO THE COMPUTER
Its full size keyboard is 98.6% the size
of a standard typewriter, so your hands
won’t be cramped after hours of typing.
And what's most exciting, is that in-
stead of transferring the work to my PC

when | get home, | like the keyboard on
the Geneva so well that I'm finishing
what | start, right on the Geneva.

Its non-glare, infinitely adjustable, high
resolution, full 80 column, 8 line LCD
display with full 25 line access, won't
give you eye fatigue.

It has battery backed up memory in the
form of an instant access RAM disk,
which you’ll use much like a hard disk.

And, it has infinite capability to store
files through its unique, on-board micro-
cassette drive which functions more like
a floppy disk drive than a cassette drive.

Imagine a microcassette drive with a
file directory and high speed access to
the beginning of the specific file you
want. It knows exactly where each file is.

So, whether you're a writer and/or a
company president as | am, or a student
as | once was, this computer will let you
be incredibly more productive.

If you're an accountant, which I'm not,
you can run spreadsheets and models
with the 16,384 cell Calc program.

However, you'll be amazed at how
easy it is to use this spreadsheet pro-

.. .Next Page Please



. ..Geneva Continued
gram and all the things it can do for you.
It comes with a great tutorial.

Plus, there’s a scheduler program for
setting up appointments with day by day
calendar screens that you can print out.

Of course, there's a vast reservoir of
programs you can buy ordownload FOR
FREE from electronic bulletin boards by
using the included modems.

IT GOES WHERE YOU GO

During the day, you can use it at your
desk, in the warehouse or in the field for
work. It's simply great for writing, inven-
tory taking or sales forecasting.

At night, take it home to finish a pro-
ject. Then using its internal modem, you
can study your stock portfolio or log
onto bulletin boards to check the latest
price of gold, the status of your stocks,
play games or download new programs.

And look at this bonus. I've included
a $39 value (we sold it for $24) Compu-
Serve Membership Package, with $25
worth of free on-line time. Most bulletin
boards are free, but CompuServe has
some great things for Genevas.

HOT LINK

You can directly connect this Epson
computer to any IBM PC or Clone or vir-
tually any other computer with a serial
interface and any standard communica-
tion program, simply by using its cable.

You can download (receive) a file from
your desk PC to the Epson to take with
you, or upload (send) a file from the
Epson to your desk PC for your secretary.

in fact, this system is an incredible
replacement for a secretary’s typewriter.
Portable WordStar will let you edit, cor-
rect and move paragraphs or sentences.

If you use another program, don’tdes-
pair. You can still send the file. You'll
just have to use it under the commands
of your program.

ALL THE THINGS YOU'LL GET

Epson’'s 64K Geneva Computer has a
suggested retail of $995. It is just 1.87"
high, 11.58" wide and 8.42" deep. It has
3 CPUs. It has 72 keys. Plus ‘Number
Lock’, lets you have a standard 10 key
pad for fast entry of numerical data.

You'll have up to 10-20 uninterrupted
hours of computing from its internal ni-
cad batteries. Then it will automatically
shut down. Even after battery-low shut-
down, your memory will be protected by
the internal backup battery.

Of course, the AC adaptor/charger is
included. So, you can operate from AC
or DC to suit your needs.

This $995 Computer comes complete
with 4 powerful software programs plus
a group of Utility Programs. The pro-
grams are stored on ROM Chips (see
below) that simply slip into either of 2
sockets on the back of the computer.

Again, like a hard disk, these ROM
chips are fast and load automatically.
You get Portable WordStar, Portable

Calc and Portable Scheduler. Plus, you
get a powerful form of Basic. This sys-
tem can run virtually any CP/M programs.

There are two ports on the back of the
Geneva. One is a serial port for the op-
tional disk drive(s). The other is a fully
programmable RS232 serial port for the
superb printer we have included. Or, you
can use it to communicate with other
computers and external modems.

THE EXTRA 64K FLYING WEDGE

Epson makes a $360 accessory (I've
included) called a Multi-Unit, which gives
you an added 64K RAM disk.

It's a small wedge that attaches to the
bottom of the compu