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“Polk Builds State-of-the-Art Components’

Consistently Superior Technology Results in
Dramatically Better Sounding Loudspeakers for You.

atthew PolK’s genius is multifaceted.

In addition to breakthroughs like

SDA technology which totally revo-
lutionized the whole concept of sterco-
phonic reproduction, it is also responsible
for the advanced and exclusive component
technology present in every Polk loud-
speaker which results in unequalled high
definition musical sound quality.

High Definition Reproduction

Polk loudspeakers are true high definition
systems which reproduce sonic images with
life-like clarity and detail, much like a high
resolution camera captures a visual image
with all the subtle detail and focus intact.
When you listen 1o a pair of Polks, notice how
you can hear each and every individual instru-
ment clearly and distinctly, even when there
are many instruments playing at the same
time. This high resolution capability is in large
part due to the consistently excellent transient
response of all the drivers as well as the
seamless blending achieved by the Isophase
Crossover systems.

Polk’s Exclusive Trilaminate
Polymer Driver Technology
These superb drivers are specifically engi-
neered to cover the entire fundamental musi-
cal range with life-like clarity and minimal
coloration. Pplk's exclusive trilaminate (3
layer) polymer cone technology is responsible
for a purity and naturalness of reproduction
unapproachable by conventional drivers
which utitize paper. or simply vacuum formed
plastic cones. Polk’s unique trilaminate polv-
mer cone is made of three complimentary
materials, each of which has unique perform-
ance advantages all its own. One material is
verv light and structurally strong, one is ver:
stiff with a high speed of sonic wave trans-
mission, and one verv eftectively removes
sonic colorations by efficiently damping the
cone structure. The exceptional performance
gained when all three are combined together
could never be equalled by a simple one laver
cone of any single material. Polk drivers utilize
costly butvl rubber surrounds for more accu-
rate cone movement and deeper, better hass

Where to buy Polk Speakers? For your nearest dealer, see page 210.

Tweeter voice coils are centered with exacting precision by a

sophisticated machine designed and built by Polk Audio engineers.

response. Additionally, thev don't deteriorate
over time as do foam surrounds. They incor-
porate high-temperature aluminum voice coils
which allow high power operation without
burnout. Optimized Flux Density magnet struc-
tures are used for perfectly balanced opera-
tion assuring clearer. more highly defined,
more musical sonic performance.

Ihe Polk Isophase Crossover

The crossover network is the most impor-
tant component in a high quality loudspeaker
system. It is responsible for properly blending
the sound of the individual drivers together
into the homogeneous sounds of individual
instruments and voices. The crossover acts like
the “musical conductor” of the loudspeaker,
telling each driver just when to come in and
exactly how loud to plav. The elaborate Polk
Isophase Crossover Svstems utilize huge cop-
per coils and precision capacitors and resis-
tors to assure the lowest possible harmonic
IM, and transient distortion with complex high
level musical signals. Close tolerance, ex-
tremely costly mvlar and silver mica capacitors
are used in many models to achieve even
higher sonic definition. In addition, driver
equalization is optimized by the sophisticated
and complex circuitry, while isophase (phase
coherent) operation is maintained by careful
control of the various phase relationships in
the system. Many loudspeaker manufacturers
skimp on this critically important component
because it is usually hidden from sight, but
Polk builds crossovers correctly so that our
speakers will sound better for vou.

Polks Exclusive Silver Coil
Dome Tiveeter Technology

This state-of-the-art transducer is the only
tweeter in the world which utilizes a voice coil
wound with costly silver coated wire for more
extended frequency response. The extremely
light polyamide dome allows exeptionally
quick transient response while the inherently
well damped material eliminates annoying
resonances. The small diameter diaphragm
assures wide dispersion of high frequencies
throughout your listening room. In addition,
the huge magnet structure combined with the
low mass moving system results in vanishingly
low distortion, superh wave form accuracy
and high efficiency. A specially contoured
non-resonant faceplate improves dispersion,
lowers diffraction and helps eliminate reso-
nant distortion.

Polk Fluid Coupled
Subwoofers

Most Polk home speakers utilize a fluid-
coupled subwoofer system for tight, quick,
deep, powerful and room-filling bass response.
This system realizes the performance advan-
tages of both large and small diameter woofers
at the same time. Small diameter woofers have
faster transient response, better midrange and
dispersion. Large diameter bass drivers couple
better to vour room and produce more bass.
The Polk Fluid Coupled Subwoofer System
excels in all these areas. It utilizes the low
frequency energy produced within the en-
closure by the small bass/midrange driver to
hvdraulically energize the large diameter low
resonance subwoofer below approximately 60
Hz. The result is remarkably clear, well-defined
low frequency reproduction, exhibiting excep-
tional upper bass detail which extends
smoothly and seamlessly down through the
sub-bass and cleanly up into the midrange.

E The Speaker Specialists ©
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“Matthew Polk Has a Passion for Perfection!”
Experience the Awesome Sonic Superiority of
His New Signature Edition SDA 1G 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
br eakﬂ)mugh. ” Rolling Stone Magazine

Polk’s critically acclaimed, 5 time Audio-
Video Grand Prix Award winning SDA tech-
nology is the most important fundamental
advance in loudspeaker technology since
stereo itself. Listeners are amazed when they
hear the huge, lifelike, three-dimensional
sonic image produced by Polk’s SDA speakers.
The nation’s top audio experts agree that Polk
SDA loudspeakers always sound better than
conventional loudspeakers. 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.” Now all 5 SDAs incorporate
many of the 3rd generation advances in SDA
technology pioneered in the Signature Edition
SRS and SRS2 including full complement sub-
bass drive, time-compensated phase-coherent
driver alignment and bandwidth-optimized
dimensional signal.

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 c/iways sounded different from
conventional 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
basic concept of mono is that you have one

Where to buy Polk Speakers? For your nearest dealer, see page 210 .

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

“A stunning achievement”
Australian HiF{
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
separation is lost. The undesirable signal
reaching each ear from the “wrong” speaker
is a form of acoustic distortion called inter-
aural crosstalk, which confuses vour hearing.

“Literally 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 sig-
nal, while the dimensional drivers radiate a
difference signal that acoustically and effec-
tively cancels the interaural crosstalk distor-
tion and thereby restores the stereo separation,
imaging and detail lost when you listen to nor-
mal “monospeakers. The dramatic sonic bene-
fits are immediately audible and remarkable.

“Mindboggling, astounding,
jlabbe'gasting” High Fidelity Magazine

Words alone cannot fully describe how
much more lifelike SDA TRUE STEREO repro-
duction is. Reviewers, critical listeners and
novices alike are overwhelmed by the magni-
tude of the sonic improvement achieved by
Polk’s TRUE STEREO technology. You will hear
a hugh sound stage which extends not only
bevond the speakers, but beyond the walls
of vour listening room itself The lifelike
ambience revealed by the SDAs makes it sound
as though you have been transported to the
acoustic environment of the original sonic
event. Every instrument, vocalist and sound
becomes tangible, distinct, alive and firmly
placed in its own natural spatial position. You
will hear instruments, ambience and subtle
musical nuances (normally masked by con-
ventional speakers), revealed for your enjoy-
ment by the SDAs. This benefit is accurately
described by Julian Hirsch in Stereo Review,
“...the sense of discovery experienced when
playing an old favorite stereo record and
hearing, quite literally, 2 new dimension in the
sound is 2 most attractive bonus...” Records,
CDs, tapes, video and FM all benefit equally
as dramatically.

“You owe it to yourself to
audition d,em.” High Fidelity Magazine

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 tech-
nology 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 re-
produced sound.”’

The Speaker Specialists ®
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“Polk Monitors Deliver Incredible Sound and Value.

They Utilize the same State-of-the-Art Components
As the top of the line SDAs.

olk Audio was founded in 1972 by

three Johns Hopkins University gradu-

ates who were dedicated audiophiles
with a common dream: superior sound for
everyone.

“Ihe affordable dream”
ff the Record

They believed that it was possible to design
and manufacture loudspeakers of uncompro-
mising quality which performed as well as the
most expensive and exotic loudspeakers avail-
able, but in a price range affordable to virtually
every music lover. The Monitors are the spec-
tacularly successful result of their quest.

The original Monitor 7 was the first product
of their efforts and it was so successful that
when it was shown at the Consumer Elec-
tronics Show, dealers and experts alike could
not believe its superb performance and afford-
able price. Audiogram Magazine said, “when
we heard the Polk speakers at the CES Show
we were so impressed we could not believe the
prices.” The entire Polk Monitor Series was
designed in this tradition of incredible, state-
of-the-art sound and affordable prices.

“Vastly superior to the
competition”

Musician Magazine

Polk Audio has worked hard over the
ensuing vears to nuintain the Monitor Series’
preeminent position as the standard for
quality and value in the audio industry. The
Monitors have been continually improved and
refined as a result of Polk’s never ending
search for better sound quality. There have
been literally thousands of improvements
made to the Monitors and the result is that
today, as in the past, the Polk Monitors are
absolutely the best sounding loudspeakers for
the money available on the market. Musician
Magazine siad, “If you're shopping for stereo,
our advice is not to buy speakers until you've
heard the Polks.” You owe it to yourself

Where to buy Polk Speakers? For your nearest dealer, see page 210.

“The best high performance
speaker value on the
ma rket. v Off the Record

A new generation of Polk Monitors is now
available which incorporate the same high
definition silver coil dome tweeter and Opti-
mized Flux Diensity drivers developed for the
SDAs. Polk Monitor Series loudspeakers have
always had a well deserved reputation for
offering state-of-the-art performance and tech-
nology usua ly found only in systems which
sell for manv times their modest cost. In fact,
many knowlzdgeable listeners consider that
outside of the SDAs, the Polk Monitors are the
finest imaging conventional speakers in the
world, regardless of price. They have been
compared in performance with loudspeakers
which sell for up to $10,000 a pair and are
ahsolutely the best sounding loudspeakers for
the money available on the market.

“Absolutely first rate...
superior sound at a modest
[)riC e 4 Sterco Review Magazine

All the Polk Monitors regardless of price
offer consisiently superb construction and
sonic and performance. They achieve open,
hoxless, three-dimensional imaging surpassed
only by the SDAs. The Monitors’ silky smooth
frequency response assures natural, non-
fatiguing, easy to listen 10 sound; while their
instantaneous transient response results in
music that is crisply reproduced with lifelike
clarity and detail. In addition dynamic bass
performance, ultra wide dispersion. high effi-
ciency and high power handling are all much
appreciated halimarks of Monitor Series
performance.

The consistently superb performance of the
Polk Monitors is in large part due to the fact
that they a | utilize very similar components

and design features. However, more impor-
tantly, it is the elegant integration of concepts
and components which results in the superior
sonic performance and value which sets the
Monitor Series apart. Audiogram magazine
said, “How does Polk do it? We think it is
mostly execution. They hear very well and they
care”” Aundiogram is absolutely right. At Polk
we take the same care with each and every
product we build, whether it is our most or
least expensive. We lavish the same lengthy
amount of critical listening and tuning on
every single Polk speaker hecause we know
that having a limited budget does not neces-
sarily indicate that you have a limited ability
to appreciate true musical quality.

“At the price they're simply a
Steal ” Audiogram Magazine
No niatter what you budget is there is a
superb sounding Polk speaker perfect for you.
Polk’s incredible sounding/affordably priced
Monitor Series loudspeakers utilize the same
basic components as the SDAs and begin
under $100. each. The breathaking sonic
henefits of Matthew Polk’s revolutionary True
Stereo SDA technology are avaitable in 5 SDA
models priced from $395. to $1495 ea.

You can afford the incredible
sourd of Polk

The experts agree: Polk speakers sound
better! There is a Polk speaker which is
perfect to fulfill your sonic dreams at a
price you can afford. Visit your nearest Polk
dealer today and audition the remarkable
Monitors and the revolutionary SDAs. You'll
always be glad you bought the best.

Ve

The Speaker Specialists
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BULLETIN

by Christie Barter and
William Burton

LONGEST-PLAYING CD

With each passing month re-
cently the outer limit on a CD’s
playing time has been exceeded by
one or another new release,
usually by only a few seconds. The
latest record holder was a record-
ing of Rachmaninoff piano music
on the Etcetera label (reviewed in
this issue) that clocked in at 74
minutes, 32 seconds. But just as
we were going to press, we re-
ceived a recording of Dvorak’s Sta-
bat Mater on the German Metro-
politan label that set a new rec-
ord—by about 5 minutes. The new
CD, manufactured by Pilz Compact
Disc of Munich, West Germany,
has a playing time of just over
791 minutes!

DAT BREAKTHROUGHS

Sony digital audio tape (DAT)
recorders for home and portable
use went on sale in Europe in
October, and Sony duplication ma-
chines are now being offered to
record companies for mass pro-
duction of prerecorded DAT cas-
settes. The Sony DTC-1000ES
home deck is selling for about
$2,000 in Europe. The company’s
remote-controlled TCD-D10, the
first DAT portable on sale any-
where, weighs 4 pounds (with re-
chargeable batteries) and meas-
ures about 9% x 2 X 7 inches.
Neither DAT recorder contains
Copycode-detector circuits.

DAT critics have said that high-
speed mass duplication of DAT's is
impossible, but Sony's $600,000
super-dupers can produce a prere-
corded DAT for the same cost as a,
compact disc by using barium-fer-
rite tape, not the more expensive
metal formulation. An 80-minute
prerecorded DAT can be dupli-
cated in 15 seconds using Sprint-
er contact printing (transferring
the magnetic pattern by pressing
the master tape and a blank tape
together).

PHILIPS BRAND IN US.

The first home audio compo-
nents to carry the Philips brand
name in the U.S. are two compact
disc players, the CD 960 ($949)

and the remote-controlled CD 770
($549). Both players have Favor-
ite Track Selection, and the CD
960 also features dual 16-bit digi-
tal-to-analog converters and a sin-
gle integrated circuit for both de-
coding and error correction. Phil-
ips consumer-electronics products
have been sold in the U.S. under
the Magnavox, Sylvania, and Phil-
co brand names.

TECH NOTES

The first direct-to-DAT record-
ing has been made by Reference
Recordings, which used an Onkyo
DT-R001 DAT recorder to tape a
live session by the Blazing Red-
heads, a San Francisco rock/jazz
group. Although the master was
recorded at 48 kHz, its sampling
rate will be converted to 44.1 kHz
(the CD standard) before duplica.-
tion to prevent direct digital copy-
ing on home DAT decks. . . . A
four-way speaker measuring
about 6 feet square, but only 21k
inches thick, has been developed
by Technics. The Model AFB1000
uses twenty drivers and weighs
about 838 pounds. . . . Sony is
introducing a new 25-inch XBR
Pro TV monitor and a portable
Watchman TV with a 23%-inch
screen. . . . Mitsubishi will make
a 40-inch TV picture tube for sets
with the largest direct-view
screens so far.. . . AR's Powered
Partners speakers were named
one of the best-designed consumer
products by the Industrial Design
Society of America. . . . RCA is
shipping two Super VHS videocas-
sette recorders, the digital
VTP6E9S5 at $1,300 and the VHS
Hi-Fi VTP640 at $1,000.

DREAM MACHINE

Pioneer is promoting its Truck
Riders line of autosound systems
with a “Drive Away Your Dream
Machine” contest. Through De-
cember 31, 1987, anyone who lis-
tens to a Pioneer dealer’s Truck
Riders demonstration will be eli-
gible to win the grand prize, a
1988 Toyota SR-5 Turbo 4x4
truck outfitted with up to $5,000
worth of off-road accessories,
which will be awarded in a con-
test drawing on January 29,
1988. The Truck Riders line in-

cludes two high-power cassette
radios and two speaker models.

MUSIC NOTES

Tyka Nelson, Prince’s sister, has
been signed to Chrysalis Records’
new dance and r-&-b label, Cool
Tempo. . . . Ellis Marsalis, father
of trumpeter Wynton and saxo-
phonist Branford Marsalis, is the
host of Jazztown, a thirteen-part
series on contemporary New Or-
leans jazz currently airing on Na-
tional Public Radio. . . . A huge
Plexiglas plaque has been created
by the Recording Industry Asso-
ciation of America to commem-
orate Elvis Presley’s “landmark”
recording achievements. The
plaque is installed at Graceland.
. . . When Los Lobos’ La Bamba
hit No. 1 on Billboard's Hot 100
singles chart, it became the first
No. 1 hit for its composer, Ritchie
Valens, subject of the popular bio-
pic. Valens's own highest-chart-
ing single was Donna, which
peaked at No. 2 in February 1959,
three weeks after he had died in a
plane crash.

THE DIVINE BETTE

Bette Midler will perform a
song written by Barry Manilow,
with Bruce Sussman and Jack
Feldman, for a Walt Disney ani-
mation based on Dickens's Oliver
Twist that's due for theatrical re-
lease next Christmas. Meanwhile,
though Midler is not out on tour
herself, a costume she once wore
is. Included in an exhibit circu-
lated this fall by the Philadelphia
Maritime Museum is a mermaid
outfit Midler donned in a stage
show she called Divine Madness.
Says Bette now, “There comes a,
time when you just have to let
your clothes go out in the world
and try to make it on their own.”
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Pure Artistry.

Sansui makes music an art form with finely crafted receivers that deliver crystal clear sound.
Our S-X1200 produces 120 watts™ of pure power, with a toroidal transformer
to provide low-mpedance driving capability. A transient enhancer adds
dynamic impact to everything you hear.
Other quality features include station scan, continuously variable loudness control,
connections for 2 cassette decks and 2 VCRs with bidirectional dubbing,
and binding posts for heavy speaker cables. A black mirror finish makes this receiver
as pleasing to your eyes as it 1S to your ears.

You'’ll find many of the same qualities in three other models: S-X900, S-X700, and S-X500.

So select the Sansui receiver to fit your lifestyle and experience pure artistry in sound.
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SPEAKING MY PIECE

by Louise Boundas

Sanctions

ODAY’S New York Times

carries a front-page story

headlined “Top U.S. Cor-

porations Lobbying Against
Curb on Toshiba Imports.” The sto-
ry, of course, has to do with pro-
posed legislation that would bar To-
shiba products from this country in
retribution for the sale, by a Toshi-
ba subsidiary, of some restricted
milling machinery to the Soviet
Union. The Senate passed the bill
by a large majority, and at this point
it 1s before a House-Senate confer-
ence committee.

By the time you read this column,
the bill may have become law,
reflecting the general consensus that
we have to do soniething to discour-
age other foreign companies from
breaking trade agreements. Or, per-
haps more likely now, it may have
been voted down or vetoed by Pres-
ident Reagan, or some version of it
may still be in committee. What-
ever has happened to it in the Con-
gress, it will undoubtedly continue
to be the subject of much debate.

For the questions being raised
about the proposed legislation go far
beyond sanctions against the impor-
tation of television sets and micro-
wave ovens from one Japanese
manufacturer. The top corporations
that the Times headline refers to,
according to Congressional aides
and industry officials quoted as

sources, include such “multination-
als” as AT&T, General Electric,
IBM, and Xerox, which have con-
tracted with Toshiba for custom-
made high-technology parts that the
U.S.-based companies build into
their products, especially sophisti-
cated computer systems.

Billions of dollars may be in-
volved here, and the livelihood of
many Americans. The Senate bill
does provide for exemptions that
are supposed to protect American
companies, but according to the
Times story “‘officials in the elec-
tronics and high-technology indus-
tries said the American companies
have begun to recognize that their
relationships with Toshiba and oth-
er foreign high-technology compa-
nies are so complex and intertwined
that there is virtually no way to
avoid serious economic damage.”

That’s the point, isn’t it? Techno-
logical interdependence. The Glob-
al Community of the late twentieth
century. Well, maybe we are learn-
ing something. It's high time. If
those big multinational corpora-
tions have only now *‘begun to rec-
ognize” the complexities of all this,
where must the rest of us be on the
learning scale?

National security is not at issue in
the Congressional debate over digi-
tal audio tape, or DAT. Neither is
*serious economic damage” unless
you call what the record industry
says it i1s losing to home taping *‘se-
rious.” The proportions of the To-
shiba debate make the DAT debate
seem trivial. But there are some
similarities that bear examination.
Both debates are being conducted in
the same political climate—you
don’t have to be much of a political
analyst to come up with the idea
that our trade deficit has inclined us
toward protectionism lately. Both
are concerned with imposing sanc-
tions on high-technology products,
mainly from Japan. And both meas-
ures before Congress, if adopted,
would set precedents in the regula-
tion of trade and technology that we
might all come to regret.

Clearly, neither of these debates
will be resolved once and for all, to
everybody’s satisfaction, in the leg-
islature. It is just not that easy any
more. But, again, maybe we are
learning something. O
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Nowwe do for Amadeus what
we've always done for Mozart.

For years you've relied on
Yamaha to faithfully nepmduce
the vibrancy and clarity of
Your music.

Now, innovative
Yamaha technology
does the same for your
favorite movie videos
as well.

Introducing the
RX-1100U. The Yamaha receiver™
that combines our legendary
audio quality with broadcast
quality video. A major enhance-
ment to our long line of successful
receivers. c

In fact, the RX-1100U contains so many exciting
features, you might want to visit your authcrized
Yamaha dealer and spend a few minutes exp.oring
them for
yourself.

Start by
playing a
video cassette
through the RX1100U. And watch the results on the
finest video monitor.

The powerful new video-enhancing circuitry
restores clarity and sharpness to even the
weakest, noisiest video signal. So any
prerecorded tape looks network crisp.

Then grab a camera, shoot a few
minutes of tape on your own, and use the
video enhancer while making a third
generation dub.

You'll have a hard time telling the duk
from the onginal. '

While you're at it, experiment with the new
video Rec Out Selector feature. Use it to mix your
video with different audio sources to create original
music backgrounds and sound effects.

- Just like a post-production shop.
Next, take the most musically
demanding CD, crank open the 125
watt/channel* amplifier, and histen
to what's missing.
Distortion.
It's not there because the
RX-1100U boasts o.rr new

DETAIL

— VIDEO ENHANCER

VIDED LEVEL

Absolute Linear
Amplificazion
(ALA) circuitry.

This advanced amplifier tech-
nology injects a mirror
image of the output
distortion back into the
input stage. The dis-

Y tortion component drops
N virtually to zero.
,é What's more, this
= receiver has plenty of

headroom—up to
360 watts/channel into a
' 2ohm load—so 1ts never

clynamlc range and varying
=== gpeaker impedances associated
with dlg'ltdl sources.

Now, walk to the other side of the room, where
you can appreciate the new RS interactive remote
control to its fullest.

Notice how it packs fingertip operation of the
receiver; as well as other Yamaha RS-remote CD
players, cassette decks and tumntables, into one slim
hand-held unit that ends coffee table clutter forever.

Home entertainment has certainly changed.

It had to. You started out as an audiophile and find
yourself becoming a videophile as well. Or vice

versa.

But you can still trust Yamaha to satisfy your
needs.

Because when you want to know what's new in
top performing equipment, we've always been the
ones to listen to.

Now, with our RX-1100U, we're the ones to keep
an eye on as well.

YAMAHA 1887-1987

Yamaha Electronics Corporation, USA, PO. Box 6660, Buena Park. CA 90622
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LETTERS

e

What Happened to FMX?

About a year and a half ago, Julian
Hirsch expounded on the virtues of
FMX broadcasting, which would im-
prove the signal-to-noise ratio of FM
stereo by up to 20 dB. Aside from the
compact disc, this sounded like one of
the few really important improvements
in audio in many years. Unfortunately,
I haven’t seen a flood of tuners with
FMX capability, nor are any of the
broadcasters in my area bragging that
they use it (at least not the ones I listen
t0). So whatever happened to FMX?

JOHN WILSON
Hanover, NJ

As Peter Mitchell explains in “How 10
Buy a Tuner,” page 93, implementation
of the FM X system has been delayed for
several reasons, bur FMX-decoding iC
chips are now ready for production.

Tampering with the Beatles

After several months of “*mono vs.
stereo™ controversy surrounding the re-
lease of the first four Beatles albums on
CD, 1 find it extremely strange that I
have not heard any outrage about the
blatant tampering with the master tapes
in the reissue of “*Please Please Me.”

It is well documented that John Len-
non made an error in singing the lyrics
of the final verse of the title cut on that
album, and the mistake can be heard
casily on any LP pressing, American or
British. But when I cued up my CD of
“Please Please Me™ to that spot, I found
that a corrected version had been
spliced in. Perhaps someone at EMI
thought the mistake would be too ap-
parent on CD and *“‘cleaned it up.”

If these recordings were released on
CD in mono for the sake of historical
accuracy (the most valid of the many
explanations put forward), then who
has the right to tamper with the tapes in
such a drastic way as this?

DaviD S. THOMAS
Fishkill, NY

E(/ua/ Temperament

I usually enjoy Ralph Hodges’s **High
End” columns and often find them
instructive. The September column,
however, might be more aptly entitled
“The Deep End” since he seems to have
gone off it this ume. He is confused
about the nature of the well-tempered
scale, and some of his statements are
not just misleading but completely
wrong'! His statement about **. . . no
note having any particular bearing on
its predecessor or successor” is non-
sense. Each successive semitone in the
scale has a frequency that is a precise
multiple of that of its predecessor, the

twelfth root of two. This makes sense
since there are twelve semitones within
an octave and the octave interval is rep-
resented by the ratio 2:1.

Far from being a scale that “*makes no
sense to the mathematician,” the well-
tempered scale is considered by some
musicians to be too greatly dictated by
mathematical considerations. Hodges’s
conclusion that *if we had decided on a
system of temperament that more close-
ly approached mathematical ideals, dis-
tortion might very well be less audible
or less objectionable” makes little sense.
The heart of the tempered scale is a pure
geometric progression, making it more
ideal mathematically than the “natural”
scales based partly on harmonics.

DAVID R. WALDMAN
Staten Island. NY

For the Record

The article on “European Audio” by
lan G. Masters in the August issue cred-
its Europeans with invention of the
phonograph record. Not so. The flat
disc was invented by Emile Berliner in
1892 in the U.S. My reference is the late
Roland Gelatt's The Fabulous Phono-
graph, which is probably the best non-
technical history of the phonograph
record.

RAYMOND B. BERNSEE
Ketchikan, AK

In his article Ian Masters credits Euro-
peans with “much of the basic technolo-
gv of consumer electronics, from the
original phonograph record 1o the com-
pact disc.”” Although Emile Berliner, a
German immigrant to the U.S., was the

Sirst to produce a phonograph disc—he

patented it in 1887—it was a French-
man, Charles Cros, who first conceived
it. In April 1877, Cros, unable to afford
the application for a patent, deposited a
paper with the Académie des Sciences in
Paris in which he described the record-
ing process and specified a disc. As Mr.
Gelatt pointed out in his excellent book,
“Berliner's first steps were to carry out in
practice what Charles Cros had sug-
gested in theory.”

CD Dynamacs

I am one of the faithful, but | have a
complaint about CD’s. The loudness
may be realistic for a symphony hall; at
home. it’s often car-splitting. When will
audio ecngineers recognize that if the
pianissimos are to be heard, the fortissi-
mos may have to be toned down?

NATHAN LEARNER
Boca Raton, FL

At least one equipment manufacturer,
dbx, includes a circuit in its CD players
that enables listeners 10 compress the

dynamic range of CD’s. This seems a
more reasonable approach thun tamper-
ing with the original recording.

Copy Protection, Continued

The July issue carried several letters
addressing the controversy surrounding
digital audio tape (DAT). Your re-
sponse directed readers to the Home
Recording Rights Coalition. In an effort
to assist your readers, you seem to have
forgotten that every issue has two sides.
Your readers will get only one point of
view from the HRRC, primarily the
rhetoric that suits their interests as
hardware manufacturers.

The Coalition to Save America’s Mu-
sic represents those who make the mu-
sic. The Coalition is made up of song-
writers, music publishers, record com-
panies, and others who are concerned
about the $1.5 billion annual loss to the
music industry from home taping. DAT
poses a new and even more serious
threat to America’s music community.

Encoding prerecorded material as
non-copiable allows those involved in
the creative process to decide whether
or not rheir work may be copied for free.
The choice should belong to them.

I think you owe your readers the same
choice by letting them know where they
can learn the other side of this issue.
They can write to the Coalition to Save
America’s Music (SAM) at 1200 New
Hampshire Ave., N.W. Suite 320,
Washington, DC 20036: or telephone
(202) 778-1019.

PATRICIA A. HEIMERS

Director, Public Relations
Recording Industry Association
of America

To be fair, the telephone number for the
Home Recording Rights Coalition is
(800) 282-TAPE.

I would like to commend you for your
very fair reporting on CBS’s Copycode
scheme. I truly enjoy making tapes of
combinations of different music, and |
will be very unhappy if any company
prevents me from doing this. I will
absolutely and permanently boycott
CBS and all its associated companies if
they are the ones responsible for this
taking place.

P. MUSSO, JR.
New Orleans, LA

Being a blind person, I depend on
recorded media. Records and tapes
have been my life. 1 hope that the
record industry will think very deeply
before it does such a drastic thing as to
create bad sound on master tapes to
prevent copying. I am crushed inside.

FREDERICK T. HAYASHI
Wahiawa, HI
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The Velodyne ULD-12
Subwoofer System

Are you ready for true bass? Are you ready to
add the ultimate in impact, speed, and accu-
racy to the low range of your stereo? If so,
you're ready for the Velodyne ™ ULD-12™
subwoofer system.

Velodyne makes the best subwoofer systems
in the world. Qur patented High Gain Servo
(HGY) technology creates low bass with incred-
ibly low distortion and high output.

The ULD-I12 has its own amp and crossover,
$0 you can hook it up with any audio or video
system. When you free your main components
from the burden of bass reproduction, the mids
and highs will improve as dramatically as the
lows.

Whether you are considering upgrading
your present system, or building your dream
stereo from the ground up, you owe it to your-
self to audition the ULD-12. It’s the single most
dramatic addition you can make.

The Velodyne ULD-12. All the technology
and sound you expect from Velodyne in a very
affordable package. Call 800-VELODYNE
(408-436-0688 in California) for the dealer
nearest you.

1746 Junction Ave

VQ'Od}/nQ san Jose, CA 95112
e (800) 835-6396
(408) 436-0688

™ Velodyne and ULD-12 are trademarks of Velodyne Acoustics, Inc

|

|
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Proton's AV27 audio-video system

300 Series Remote-Controlled Components with
Oynamic Power on Demand" (top to bottom)
AM-300 Stereo Amplifier, AT-300 Stereo Tuner
AD-300 Cassette Deck, 830R CO Player

When you've arrived. Proton.

Your audio-video system should be
a reflection of your lifestyle. That's
why you'll want the ultimate in picture,
sound and design

Introducing Proton's new AV27
audio-video system.

At the heart of the system is our
superb, remote-controlled 300 Series
audio components with exclusive
Dynamic Power on Demand™ (DPD™).
Since its introduction, DPD has
received the highest acclaim. It does
what no other technological innovation
has for CD, other digital recordings,
or hi-fi video listening pleasure. OPD
bcosts the amp's output up to four
times its rated power, to let you hear
even the highest musical peaks
clearly, without distortion.

When you put the 300 Series
together with our new matching
speakers, you'll have a combination
that sounds as extraordinary as it

looks. And, it's the perfect comple-
ment to Proton’s stunning new 27
flat screen stereo monitor/receiver.

The Proton AV27 audio-video
system. Once you own it, you'll know
you've arrived

The ultimate audio/video guide is
yours free for the asking.

Proton's Ultimate System Guide for
Audio/Videophiles tells you everything
about the innovative technology and
design that go into creating the re-
nowned Proton line.

For your copy, which includes a list
of the Proton retailers near you,
call (800) 772-0172.
in California, (800) 428-1006.

PROTON

CLEARLY THE BEST
737 W. Artesia Blvd., Compton, CA 90220
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Koss

The Koss SST/10 stereophone uses a
closed-cup design and foam-filled Pneu-
malite earcushions to seal out external
noise. Earcup pressure is said to be
optimized by a cup-motion himiter. The
slideband is notched for user comfort,
and the SST/10 has a 10-foot cord with
a la-inch phone plug. A Hold-a-Fone
storage hook is included. Frequency re-
sponse is given as 10 to 30.000 Hz.
Price: $119.95. Koss, Dept. SR, 4129 N.
Port Washington Ave., Milwaukee, WI
53212.

Circle 120 on reader service card

CBM America

The CBM-1000 portable CD player
from CBM America, a division of Citi-
zen Watch Company, weighs just over |
pound and measures 5 inches square
and 4 inch thick. The top-loading
player has a three-spot laser, sixteen-
track programming, a high-cut filter,
and scan and repeat functions. The LCD
screen indicates current track number,
elapsed time in the current track, and
time remaining on the disc. A line-out
pin jack, AC adaptor, battery pack, and
“earbud” headphones are included. An
optional carrying case holds the CBM-
1000 and up to five CD’s. Frequency
response is given as 20 to 20,000 Hz +3
dB, dynamic range as at least 90 dB, and
channel! separation as 80 dB at 1,000
Hz. Prices: CBM-1000, $249.95; carry-
ing case, $29.95. CBM America, 2999
Overland Ave., Los Angeles, CA
90064.

Circle 121 on reader service card

NEW PRODUCTS

Yamaha

Yamaha’s CDV-1000 optical disc
player accepts the new CD Video discs
in addition to standard 12-inch laser
videodiscs, 8-inch laser videodiscs, and
compact discs. (CD Video discs contain
5 minutes of high-resolution video with
digital audio plus another 20 minutes of
digital audio only.) Yamata’s Direct
FM Time Base Corrector, using a spe-
cially developed LS, is said 10 result in
pictures that are exceptionally sharp
and finely detailed. A “‘super-tracking
tilt servo” mechanism is said to enable
the CDV-1000’s laser to read even bad-
ly warped discs. Other performance fea-
tures include a noise canceller, a high-
performance digital filter, and propri-

etary dropout-compensation circuitry.
Up to fifteen video chapters or audio
tracks can be programmed into the
CDV-1000’s memory via the supplied
wireless remote control. An on-screen
chapter/track display with a roving cur-
sor simplifies program selection, and
the display also indicates the accumu-
lated ume of programmed chapters or
tracks. The remote control offers ran-
dom access to individual video frames
and time codes. A four-mode repeat
function can be set to replay indefinitely
an entire disc, a single chapter or track,
any uaser-defined segment, or an entire
program. Price: about $800. Yamaha,
Dept. SR, 6660 Orangethorpe Ave.
Buena Park. CA 90620.
Circie 122 on reader service card

SPL

SPL has added the Model 1000 to its
Digital Monitor Tower speaker line.
The Model 1000 has a ¥-inch soft-
dome tweeter with ferrofluid cooling
and dual 5Y%-inch polypropylene woof-
ers. The port of the bass-reflex enclo-
sure is located at the front to accommo-
date shelf mounting. The Model 1000 is
compatible with amplifiers delivering |
from 10 to 100 watts. Frequency re-
sponse is given as 40 to 20,000 Hz +3
dB. Dimensions are 9% inches wide,
20% inches high, and 1138 inches deep. |

The Model 1000 is finished in black-
ash vinyl veneer with a silver vinyl
front baffle. A ten-year limited warranty
is included. Price: $400 a pair. SPL, dis-
tributed by Audio Products Interna- |
tional, Dept. SR, 135 Torbay Rd., |
Markham, Ontario L3R 1G7.
Circle 123 on reader service card
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NEW PRODUCTS

Onkyo

Up to six CD’s can be inserted into
the Onkyo DX-C600 compact disc
changer. The CD’s can be programmed
to play in any order, and up to thirty-
two tracks from any of the CD’s can be
selected for a programmed sequence. A
random-play mode shuffles the track
order automatically. The disc magazine
does not have to be loaded into the
changer in order to be programmed.
Nonexistent track numbers that have
been programmed in error are skipped
automatically so that playback can con-
tinue without interruption. Locating

specific segments within tracks is sim-
plified by two-speed, bidirectional
search with the program audible.

Onkyo’s Opto-Coupling design con-
nects the player’s digital and analog cir-
cuit blocks by fiber optics, not electrical
wiring, which is said to eliminate the
harshness sometimes associated with
the CD medium. The DX-C600 has a
three-spot laser, and oversampling and
digital filtering are said to eliminate any
audible effects of ultrasonic noise. A
twenty-three-key wireless remote con-
trol is supplied. Price: $600. Onkyo,
Dept. SR, 200 Williams Dr., Ramsey,
NJ 07446.

Maeitner

The Meitner AT-2 turntable uses a
small, lead-filled aluminum platter that
supports the record by its label area
only, holding it in place with an
inverted, double-edged clamp. The sub-
chassis rests on three large aluminum
cones. The unique platter design is said
to result in low resonance and efficient
dissipation of vibrational energy to the
surrounding air. The subchassis and
platform are made of Corian, a synthet-
ic marble that is said to have the inert
characteristics of stone and to provide
effective isolation from feedback. Ad-
justable controls for vertical tracking
angle and pitch are provided, and the
AT-2 plays 331%-, 45-, and 78-rpm
records.

The supplied AT-2 unipivot tonearm
consists of three rods instead of the
usual single arm tube. The arrangement
is said to eliminate any standing-wave
resonance. Price: $1,500. Meitner, dis-
tributed by Museatex Audio, Dept. SR,
3143 de Miniac, St. Laurent, Quebec
H4S 1S9.

Circle 124 on reader service card

Vector Research

The Vector Research VRX-9200R
audio/video receiver uses eight discrete
output transistors, which are said to
allow it to drive audio signals with wide
dynamics into complex-impedance
loads down to 2 ohms without signal
degradation. Power output is given as
120 watts per channel into an 8-ohm
load. The VRX-9200R has built-in Dol-
by Surround decoding circuits, and acti-
vating the system switches the ampli-
fier’s output configuration automati-
cally to 40 watts each into four chan-
nels. There are also MATRIX surround
and HALL surround features to enhance
mono or non-Dolby stereo signal
sources.

The receiver provides input and out-
put jacks for two video sources, a sepa-
rate audio/video processing loop, a vid-
eo-monitor output, and a dedicated CD
input. Other features include twenty
tuner presets, wireless remote control
with motorized rotary volume control,
preamplifier-out/main-in jacks, a head

amp for moving-coil cartridges, a mid-
range tone control, and power meters.
Price: $749.95. Vector Research, Dept.

SR, 1230 Calle Suerte, Camarillo, CA
93010.
Circle 125 on reader service card
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!'.ljov.v Denon turnedreceiver
designinside out.

Audio companies must
have a fairly low opinion of the
receiver customer. How else to
explain the bewildering array of
buttons, lights and winEing

fluorescent displays that festoon
so many of 'rocfc)]y’s receivers?
These outward trappings may
impress the innocent, but they
contribute not one iota to better
sound.

THE SAME ENGINEERSWHO DESIGN DENON PRO
EQUIPMENT DESIGN DENON HOME AUDIO

With their rugged ano-
dized metal front panels, Denon
receivers are certainly as hand-
some as any on the market. But
Denon never forgets that it's
inside, among the transistors,
power supplies and heat sinks,
that sound quality is determined.
That's why Denon takes the
typical priorities of receiver
design...and turns them inside
out.

DENON RECEIVERVS. DENON INTEGRATED AMP.
ANY RESEMBLANCE ISSTRICTLY INTENTIONAL

For the results, look inside
any Denon receiver. You'll find
discrete output transistors, not
cheap IC “power packs.” You'll
notice ample power supplies
that handle the most demanding

*Suggested retail price, Clipping reprin)
will rmMissi \'}') 0/V orS

dynamic passages. Infact, ™
the Pure Current Power -
Supply of the DRA-95VR b
reduces dynamic IM distortion
by an impressive 60 dB.

“Distortionis,ina
word,negligible:
High Fidelity Magazine

Tke circuittopology of
every Denon receiver truly epit-
omizes the Denon credo,
“Simple is Best” For example,

integration a practical reality.
Anyone with an easy chair will
enjoy the remote control sup-
plied with Denon'’s top two
models. It operates not only the
rece ver, but also a choice of
Denon cassette decks and CD
playars.

While you might expect to
pay more for a Denon, our
receivers start at under $300*

AS BEAUTIFUL AS OUR DRA-95VR IS ON THE QUTSIDE, IT'S EVEN BETTER ONTHE INSIDE

the DRA-95VR conquers dis-
tortion without resorting to the
negative feedback that can
degrade transient performance.
And Denon's Non-Switching
Class A output stage combines
the purity of Class A with the
efficiency of Class B.

Anyone with a Hi-FiVCR
will appreciate Denon’s video
switching. It makes audio/video

“Theam E r
section is[:h{)igSVIi’fs
highlight?

If they seem different from simi-
larly-priced competitors, there's
a good reason. At Denon, we
pay more attention to the laws
of acoustics than the dictates

of fashion.

High Fidelity Magazine

DENON

CIRCLE NO. 27 ON READER SERVICE CARD
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THE INS AND OUTS OF A SONIC TRIUMPH

This was a combination of many
things. Long and intense product review
sessions. Critical testing of alloys for
durability and conductivity. Throwing
good prototypes away because they
weren't good enough. And in the end,
emerging with three removable FM-AM
tuner/cassette players worthy of the
name Alpine.

The problem wasn’'t making these
units removable. It was making them
sound absolutely magnificent
regardless how many
times they had been
removed (progressive
sound degradation
being the most common failing of
removable radios).

To this end, Alpine technicians
employed in these new units their most
reliable tape mechanisms, engineered
to maintain precise tape-head alignment
despite the typically rough handling

N

Alpine is standard equipment in the Lamborghini Countach.

(] gt ) W, o
& i N

ERm— L

removable radios must endure.

They included the legendary T-10 IT
Tuner for the most satisfying, noise-free
reception of any tuner on the road.

And at what might be considered
the weakest link in the chain, the con-
nection between dash and radio, Alpine
placed a new multi-pin connector with
a life expectancy of 25,000 cycles (in
and out of the dash = 1 cycle) with no
degradation of signal.

What was an idea has become a

three sonically su-
perior removable
radio/cassette
players that are pure Alpine-quality and
built for the long, long haul.
You can now hear the new Alpine
Removables, the 7385, 7284 and 7283,
at your nearest Alpine specialist.

/7///71LPINE.

"":‘Q%\ triumphant reality:

©1987, Alpine Electronics of America, 19145 Gramercy Place, Torrance, California 90501 » (213) 326-8000
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YOULL FIND THE MOST ADVANCED CAR AUDIO

TECHNOLOGY AT THESE ALPINE SPECIALISTS.

ALABAMA: Anniston Sound
Performance Birmingham Audition,
The Car Stereo Shop Sounds Great
Stereo ot Center Point Cullman
Slereo Center Decatur Southern
Sound Dothan Cariratt Sght &
Sound Gadsen “urd Performance
Hoover & i1 Lireat Huntsville
Sound On Wheels Mobile Ken's Car
Tunes Montgomery CKR Automo-
tive Prod.cls Mussel Shoals
Manhattar Audio Petham The Car
Stereo Shup Roanoke Audio City 92
Tuscaloosa Kincaid TV & Service
Center
ALASKA: Anchorage Shimeks Car
Audio Falrbanks Hcitt's Music
ARIZONA- Flagstatt Sound Pro
Glendale Twentyfirst Century
Sound Lakeside Speciaity Eleciron
s Mesa Hi Fi Sales, Twentyhirst
Cenlurz Sound Phoenix Jerry's
Audso For Your Car, Twentyhrst
Century Sound Prescott Smith
Etectronics Tempe Twentyhrst
Century Sound Tueson Audio
Emporium, Classic Car Sounds
Yuma Warenguse Stereo
ARKANSAS: Balesville Hi Fi House
Crossett Music Mart Et Dorado
Music Man Fayetteville Stereo
Center Stereo One Ft Smith Stereo
Center Stereo One Little Rock
Car Tunes, Lersure Ews ronics
Magnoffa Music Mart Mountain
Home HuberisRad 2 & TV No. Little
Rock Car Tunes Pine Blutt Music
Mart Searcy Audio Express
CAUFORNIA: Alhambra Audio
Specialist Anshesm Anabeim Hills
Car Stereo, Henry's Aulo Slereo
Antioch Pantell’s Antioch Music
Auburn Auburn Car Tunes Azusa
Al & Ed's Autosound Cir Bakers-
field Trans Lex Travelin’ Belitflower
Long Beach Auto Racto Berkeley
Franks of Berkeley Brea Caiformia
Mobile Systerns Buena Park Henry's
Mobile Electroncs Canoga Park Car
Fidelty Cerritos Your Sound Chico
How's That Sound Chula Vista Mad
Jacks Clovis The Sound Shop
Compton Al & Ed's Autosound Ctr.
Concord Autonaus Automotive
Corona Del Mar Pacific Coast Audio
Video Costa Mesa Car Fidelity,
Pertection Aud0 Covina Whisiie
Stop Culver City Haas Aulo Sound
Oaty City Matthews TV & Stereo Del
Mar Rancho Auto Sonics Dublin
Mobile Acoustics €l Cajon Mad
Jacks El Centeo Kukuk s Warehouse
Stereo El Toro Henry's Encinitas
Norih County Stereo Encino
Car Fidenty, The Sound Factor
Escondide Auto Security Sound,
Mad Jacks Eureka Eureka Car Sterec
Fairtield CAM Stereo Unlimited
Fremont Mobile Accustics Fresno
Banana$s Hi Fi Gardena Allen’
Electronics In Motion Gilroy Hogue
Bros. Aute Stereo Glendale Valiey
Landau Goleta Creative Stereo
Hacienda Heights Aud o Alert
Concepls Hantord Mid Valley Auto-
motive Hayward Autohaus Auto-
motive Hollywood Car Fidelity
Huntington Beach Henrys Aulo
Stereo Inglewood Al & Ed's Auto-
sound Ctr. La Jolla Stereovisions
La Mesa Mad Jacks Latayette Crea
tive Car Stereo Lancastes Catifornia
Sound Works Larkspur Marin Auto
Stereo Lawndale Al & £% Auto-
sound Clir, Crazy Stereo Livermore
Prerson's Car Stereo Long Beach
Fiorence Car Stereo, Long Beach
Auto Radio Los Altos Dealers Car
Sterec Los Angeles A & Ed's Aulo
sound Ctr. Auto Stereo Warehouse,
Beverly Hills Auto Stereo. Columbia
Auto Stereo, Electronic Entertain-
menl Florence Car Stereo, Pans
Audio Radioactive Lynwood
Cenlury Auto Stereo Manteca
Pierson’s Car Stereo Merced Sound
Ericounter Mission Vigjo Century
Auto Stereo Modesto Paradyme
Consumer Electroracs Montclair
Whistle Siop Monterey Park Al &
€d's Autosound Cir. Napa Autohaus
Automotive No. Hollywood Al & Ed's
Autosound Cir, Car Fidelity, The
Sound Factor Oakland Auto Radio
Heaoquarters Oceanside Mad
Jack's Orange Speakerworks Mobile
Oxnard Breakers Stereo Pasadena
Al & Ed's Autosound Ctr Pomona
Al & Ed's Autosound Ctr Porter-
vlite Perfect Sound Redding How's
That Sound Reseda Al & Ed's
Autosound Ctr Auto Sound Eng
neering Riverside Speakercraft
Rolling Hills Estates Palos Verdes
International S. Lake Tahoe £1 Dorado
Audio Sacramento Paradyme
summer Electronics. Stereo Showcase
Safinas D&R Car Stereo San Carlos
Auto Sound Specialist San Drego
Mad Jacks, The Radio Man San
Francisco Peter's Auti San Gabriel
Autio Concepts San Jose {antury
Stereo. Dealers Car Stern San Luis
Obispo Car Sterec St e San Mateo
Pan Auto Sound San Ratael Marin
Auto Stereo Santa Ana Henrys
Auto Stereo Santa Barbara Creative
Stereo, Santa Barbara Auto Stereo
Santa Cruz House Of Sound
Santa Mana Lombards Stereo Santa
Monica Al & Ed's Autesound Cte
Car Fidehty, Florence Car Stereo,
Safe 4 Sound $anta Rosa Santa
Rosa Cartunes Saugus Al & Eds
Autosound Ctr Seaside Kar Tunes
Sherman Qahks Al & Ed’ Autosound
Ctr, Andy's Auto Radio Simi Valley
Soundtique Auto Stereo Stockton
Paradyme Consumer Electconics.
Rolling Sourds Susanwilie The
Electronic Butterfly Thousand Oahs
Sound Indulgence Torrance
Installations Unlimited, Paris Audio
Ukiah Music Hut Upland Classic

Motoring Vallejo Stereo Showcase
Venturs Creative Stereo, Muntz
Stereo Victarvilie increcible Sounds
Visalia Lees Stereo W. Los Angeles
Al & Ed's Autosound Ctr Walnut
Transonic Internationa: Walnut
Creek Walnut Creek Autc Radic
Wes! Hollywood Rodeo Aulo
Accessories Westchester Al & EJ's
Autosound Ctr Woodland Jerry's
Auto Siereo Woodland Hills Paris
Audio_Rodeo Auto Accessories
Yuba City Jerry's Auto Stereo Yucca
Valley Car Stereo Specialties
COLORADO: Arvada Soundirack
Aurora Soundirack Avon Mountain
Music Boulder Listen Up. Sound-
track Colorado Springs he Sound
Shop. Soundtronix Denver Listen
Up. Soundirack Durangoe Grama:
phone Audio & Videc Ft. Colhns
Audio Junction Glenwoad Springs
Stereo Unlimited Grand Junclion
The Sound Company Greeley
Soundtronia Littleton Soundtrack
Longmont Odint Sound Pueblo
Soundironix Steamboat Springs
Yampa Valiey Sound Co Sterling
Kaned Sound Emporium Thornton
ndtrack
CONNECTICUT: Avon Hi Fi Stereo
House of Avon Canton Jo Dis
Sourd Center Danbury Carston
Stereo Easl Berhn Cartunes Enfield
Jo-Dr's Sound Center Falrfield
Audiodesign Glastonbury Auto-
fidelity Greemwch Auto Sounds
Groton Leiser Sound Hartford
Jo-Or's Sound Center Manchester
Jo-Dr's Sound Cenler Miltord
Instailations Uniimited New Haven
Audio Etc . Champion Auto Satety
New London Jo-Di's Sound Center
Newington Hi-F1 Stereo House
North Haven Jo-Di's Sound Center
Norwatk Auciotronics, Jo-Di's
Sound Center Old Greenwich
Audiocom Stamtord Farfield Stereo
Westchester Stereo Waterbury
Jo-Di's Sound Center Waterford
Tweeter, E1C. Wesl Hartford Jo-Di's
Sound Center Westport Westchester
Sterec
OELAWARE: Dover Sound Studio
Newark © »ung Studio Wimington
Souse! Stud
FLORIDA: Boca Raton Sound
Advice, Verns Electronics
Bradenton Stereorama
Brandon Stereorama Ciearwater
Sound Advice, Stereorama Coral
Gables Florida Car Souncs.
Actvice Ft Lauderdate Sound Advice
FL Myers Stereorama of Tampa
Ft. Prerce Sound Shack Ft. Wallon
Beach Professional Auto Radio
Hialeah Sound Advice. Walder
Electronic Dist. Hollywood Sound
Advice Jacksonvilie Aucio Garage.
Audio Tech Audio Tech Regency,
Hoyt Hi Fi Center Lake Worth
Aucio Advssors Lakeland Carouse
Records Langwood Audio Garage
Marathon Sound Source Miami
Electronic Consumet, Florida Car
Sounds, Las Fabricas, Metro
Etectronics, Preston Electronics,
Sedoris Etectronics, Sound Advice,
Waider Etectromic Dist N. Mami
Cartronics Sound Advice Naples
Stereo Garage Newport Richey
Stereo Spec 3/iies Orange Park
Auaio Tech Orlando Audio Garage
0rmond Beach Soundcratters
Panama City Wattsound Stereo
Pensacola Al Pro Sound Pinellas
Park Car Stereos Unlimiled Stereo
cama Rockledge Car Radios USA
Sarasota Stereoramia S. Daytona
Soundcrafters St Petersburg Al
Stales Radio, Sound Advice Stuart
Fox Audio Sunnse Sound Advice
Tallahassee The Stereo Store Tampa
Sound Advice Veeo Beach Audic:
house W, Palm Beach Sound Advice
West Melbourne Street Sound
Winter Haven Carousel Records
Winter Park Audio Garage
GEORGIA: Atlanta American Rad)
e 31 s Sound, Stereo Designs
Augusu Stereo City of Georgia
Brunswick H & H Service Slore
Chamblee American Radic Colum
bus The Audic Conneclion Dalton
Sound Service Decatur American
Ra0i0 Qublin Woria HiFi Gameswiile
Electronic Sates Jesup Racio Shack
La Grange Audio City Lawsence-
ville Sound Pro Lilburn Sound Pro
Macon Ken's Stereo Junction
Marietta American Radio Milledge
wville Wor)d Hi F: Rome worid Hi F.
Roswell American Radio Savannah
Radio Tape Center Thomasvifle Hi
Fi Sales & Service Tifton Bergers
Audio & TV Vaidosta Stereo
Connection Wamer Robbins World
Hi Fi Electronics, Ken's Stereo
Junction
HAWAIL: Aiea Eiectronic Entertair
ment Hito Hilo Audio Honolulu
Auto Audio, Etecteonic Entertain
ment, Isiand Sound, Market Share
Kahului Electronic Entertainment
Kailua Car Tunes Lihue Radio
Shack Kauar Wailuku Electrons
Enlertainmen|
10AHO: Boise Aucio Source
Systems of Idaho Coeur D'Alene
American Television Lewsston
Steiner Electroncs Moscow Aspen
Sound Nampa Jam:son's Music
Wes! Twmn Falls Audio Warehouse
ILUNOIS. Algonguin Team Elec
trovvcs Alsip Car-Tronics Atton
Reliable Stereo & Video Arlington
Heights Automotive Dimensions.
Columbia And-o Video Aurora

Jslems Capdci Service. Mobie
jsic. Sound Tunnel, Umted Audio
Centers Countryside Automotive
Sound Systerms Danvitle Bud's Car
Slereo Decatur Apcietree Stereo,
Team Eiectronics Deerfield United
Audio Centers DeKalb Appletree
Stereo Downers, Grove Salecar
Elmwood Park "inishing Touch Car
Care Highland 2ark Autosonics
Columbra Audic Video Joliel Stereo
Systems Kankakee The Shoppe
Lansing Unitek “lectron cs Lombard
Autobahn Serv ces Mohne Ram
Automotive Mount Prospect Mobile
Muis MI Vernon Dons Sterea &
Speed Lenter Naperville Stereo
Systire Niles CMC, United Audio
Center Normel Appletree Stereo
Pajatine A 0 Sound Peoria Team of
Peoria Quincy Music World 1st In
Vidso Rockiord Appletree Stereo,
Cars and Stereo, Columbia Audio
Vider Schaumburg United Audio
Center. Spang Valley Audio Labs
Springtield Surdown One St. Charles
Autobahn Senices Sterling Sterling
Elecironics Venon Hills United
Audio Centers Westmont Sounds

Del.:xe
INDIANA: Carinel Sound Produc-
1ons Evansville Risiey Audio Fi,
Wayne Classic Stereo-Pak Highland
Road Concepts Indianapolis Audio
Electronics. Ovation Audio. Sound
Productions Madisonwille Risley's
Manon Classc Steren Mishawaka
Auto Radio Sgecialist Munce
Classic Stereo South Bend Classic
Stereo Pak Terre Haute Audio
Conneclion Vincennes Record
Cellar Audro Video, Ris|
Electronics W Lafayette Cood
Vibes Sound
10WA: Ames (yclone Motors
Carroll Sound & Service Centerville
Wrights Stere TV & Appliance
Davenpont Audo Octinsey Spectrum
Automaotive Center Des Moines
Aut Lab Stareo Sound Studio
Dubugue Aucio Room Ft. Dodge
Sound World lowa City Audio
QOdyssey O1 lcwa Keokuk Music
World [st In Video Marion Audio
Room Mason City Mason City
Sound Wortd Siour City Ptianz
Electronics Saencer Carey's TVE
Steren Storm Lake Sound & Service
Waterloo Tea i Electronics
KANSAS Arkansas City Sparks

s Dodge City Cartunes

Emporia Audio-Video Connection
Greal Bend Audio Electronics
Hutchinson Hayes Sight & Sound
Lawrence Kief's Record & Stereo
Manhattan Roliing Thunder Lid.
Overland Park Brands Mart Stereo.
Santa Fe Auta Sound Salfna Del's
TV & Tape Center Topeka Nelson's
Wichita Rolhng Thunder
KENTUCKY: Bardslown Mr Music
Bowling Green Poston Electronics
Corbin Soun 15 Around Town
Ehzabethlown Replay Florence
Sight In Sourd lel-nnon Ovation
Autio London Sounds Around Town
Loulsville ALdic V.deo By Des-gn
The Sound Factory Murray Sunset
Bivd Music Owensboro Risiey
Eiectron:cs Paducah Risley flec
tronics Pikewille Audio Connection
Prestonsberg BAW TV Appliance
LOUISIANA Alexandna Simpson
Electeor <5 Baton Rouge Davids
Car Siereo & Comm Latayette
David's CB & Custom Car Stereo,
Ricky Smith Audio Lake Charles
Classic Audic Systems Metarie
Atterman Aucio, Motile Gre Monroe
Sound Center New Iberia village
Sound Cent2r New Orleans Ater:
man Radio Auston Music Marl
Shreveport 5tereo & Record Center
Thibodaun Mickey's Music Plus
MAINE: Bar gor Radio City Camden
Harbor Audio & V.deo Lewiston
Ragio City §. Portland Great
Northern Sound Co

MARYLANL - Annapolis Spaceways
Sound Baltimore Carsounds,
Stansbury Stereo Center Bethesda
Auto Sounc Systems Columbia Car
Stereo Syst2ms Fredenck The
Electronic Shop Magerstown Hunt
Auvdio Assoziales Langley Park
Audio Assooiates Laurel Audio
Associates Luthervilte Gramay

Perry Hall Stansbury Stereo Center
Rockville Audio Associates, Auto
Sound Systems Greg's Auto Sound

& Comm Sahsbury Sou

Timonium Carsourt, Townson
Discerning Ear Waldort Car Jec
MASSACHUSETTS: Ashland Crea
five Car Stireo Aubum Leiser
Sound Billenca Mackenzie Mobile
Sound Sys'ems Boston Nanlucket
Sound, Tweeter Eic Bralntree
Nantucket Sound. Tweeter, Eic
Brockton Soundtrack Autho
Burlington Tweeter, Etc Cambndge
Tweeter. EL-. Chestaut Hill Tweeter,
Etc Danvers Rich’s Car Tunes,
Tweeter, E1c Dedham Tweeter, Etc
Fitchburg The Mus.c Forurm
Framingham Natural Sound.
Tweeter, E12 . The Auto Stereo Place
Gardrier The Music Forum Green
field Long Radio, The Music Store
Hyannis [.antucket Sound, Tweeter,
Eic N Attieboro Audio Concepts
N. Dartmouth Richie's Auto Radio
Northampton Long Radio Norwood
Northeast Secunty & Stereo Pes-
body Nan:ucket Sound Pittsfield

faylor'd S>und Saugus Nantucket
Sound, Northeast Secunty & Stereo
Serkonk | erser Sound, Tweeter, Etc

Stereo System:
Mobile Audlo Clrbondale Nalger's
Stereo Champaign Good Vibes

Sound Chicago Automotive Sound

y und,

Service Springfield Long Radio
Ot Springield Stoneham Aulo
Sound Neeth Wattham Waltham
Camera & Stereo Watertown
Beaconwood Acoustics, Rich's
Car Tunes

MICHIGAN: Allen Park Car Tunes
Stereo Center Bay City Oison Auto
Radio. Superior Sourd Berkiey Car
Tunes Slerec Center Birmingham
The Gramaphone C.. Dearborn
Radi0 Frank Drayton Plains Dixie
Sound Flint Custom Auts Sound
Grand Rapids Classic Stereo
Jackson Jackson Autc Sounds
Kalamazoo Classic Slereo Lansing
Skory Aulo Sounds Marquette
American TV Mus«egon ung.w
Stereo Petoskey Kurlz M
Rochester The Sound Advanlage
Saginaw Oison Auto Radio, Superior
Sound St. Joseph Tei-County Audio
Traverse City Kurlz Music Warren
Radio Frank Westland Car Tunes.
Sxeveo Cen(e' Ypsilant Future
Comm
MINN(SOTA Alexandria Audio
Concepts Brooklyn Center Audio
King Burnsvilte Audio King Duluth
Team Electronics Edina Audio King
Fairmont Midwes! Satelite Feegus
Falls Team Electronics Golden
Valley Audio King Car Stereo Center
Hopkins Transporiation Electronics
Mankato Audio King Maplewood
Audic Kig Car Stereo Center
aneapoﬁs Audio King Minnetonka
Audio King Rochester Audio King
Rosewitle udio King St Louis Park
Audi King Outiet St. Paul Audio
Hing Vnrg)r:a Team Electronics
Wiimar nd Image
MISSISSIPPY: Greenwille Carlunes
Gulfport Empress Of Mississipoi
Hattiesburg Hi Fi Cruisin’ Jackson
Automotive Auto Laurel Hr F
ruisin’ MeComb Custom Audio
Natchez Sound Circuit Pascagoula
Empress Aud-o & Video Vicksburg
und Circud
MISSOURI: Cape Girardeau Stereo
One Columbia D&M Sound
Jetterson The Ertertainer Joplin
The Stereo Climic Kansas City
Brands Mart Sterec Lebanon Sight
& Sound Poplar Blutt American
Hi Fi Rotla £nd Of The Rainbow
Spl eld Car Fi Specialist St Lows
HiFi #o Fum. Sound Central Sunsel
Hills Hammond [leclrorucs West
Plains Hubert's Radio &
MONTANA: Butte Ossello’; Great
Falls Rocky Mountain Hi Fi, Sound
Pro Helena Sound Pro Missouta
Electronic Parts
NEBRASKA: Kearney Miowest
Audio Lincoln Stereo West N. Platte
Team Electronics Norfolk Md City
Sterec Dmaha Custom Electronics,
Stereo West York Midwest Audio
NEVADA: Las Import Audio
Reno Car Aud o Systems
NEW HAMPSHIRE: Concord Audio
Of New England Exeter Auto Sounds
Of New Hampshire Laconia Audio
Of New England Manchester
Campus Hi i, Tweeter, Elc Nashua
Tweeter, Etc Newington Tweeter Elc
Rochester Campus Hi Fi Salem
uormo’s W Lebanon Car Sounds
NEW JERSEY: Belleville Zippo's Car
Stereo Cherry Hill Auto Sound
Delaware, Sounaworks Deptford Hy
FiConnection E. Brunswick Allantic
Stereo E Hanover Cruisin Music
Edison Zippo's Car Stereo Has
brouck Hts Saddie Brouk Stereo
Mowell Fideity Car Stereo Marlton
Hi Fi Connection Millburn Protes
sional Audio Minehill L near Elec
trones N. Plainhield Audio 22
Neptune Auto Aud o Newton
Partroy Sound Paramus Leonard
Radio of NJ, Stereo Warehouse-
Rabson's Pleasantvilie f gefity Car
Stereo Ramsey The Rolinng Tone
Ridgetield Galasy Sound Ridgewood
Motonng Images Shrewsbury
Monmaouth Stereo Springfield
Kartunes Toms River Rand’s Camera
& Hi Fi Trenton Sound Automotive
Umion City ARD Auto Stereo
Sour‘d West Calow:ll Samm Sound
Westwood Cruisi
NEW MEXICO Albuquerque West
Coast Sound Systems, Hudson's
Audio Center Carisbad Beason's
Clowis Towne Crer Farmington
Paradise Village Gallup F'aradise
Viilage Las Cruces The Sound Room
Raton Odysey Mus:c Santa Fe West
Coanl Leound 5
NEW YORK: Alaﬁy JoDis Sound
Center Allegheny The Souna Track
Amherst Amherst Electronics
Auburn Mayco Radio Batavia Uni
com Record & Audio Bay Shore
Papa Angelo's Custom Car Bellmore
Car Tunes Auto Stereo Boanvilie
Adirondack Music Bronx Bronx
Midtown Car Slereo, Fordham
Auto Radio, Professional Auto
Radio Brooklyn Phil's Auto
Radio, Sterec Warehouse Coming
Chemung Elextronic,. Easichester
Auto Concepts Elmira _remung
Electronics Farmingdale Cartunes
Freeport Rogers Stereo Frash Mea-
dows Sound Stage Audio Garden
rlunes. Stereo Warehouse
Glenn Falls Audio Genes:s Greece
The Stereo Shop Martsdale S&
Electronics Hennetta The Stereo
Shop Hicksville Audio Designs,
Designatros Highland Falls Sound
Investment Huntington Station Auto
Spec Ithaca Chemung Electronic
Sound Image Kingston Auto Sound
Syslems Latham Aulo
Systerns Manhasset Auto Spe(
obile E e tron-cs Middletown The.
Car Audio Cenler Mt Kisco Four
Wheel Soun1 ML, Vernon Cenlral
Lock Co Nanuel Short Stop Car
Radio New York Audio Salon
Leonard Rado, Sound Stage Audi
Oneonta Stereo Lab Patchogue
Square Deat Plattsburgh Great

Northern Sterec Whse Poughkeep-
sie Sound On Wheels Riverhead
Showtime Stereo Rochester Stereo
Shop Rosedale S F Sound Unlimited
Salamanca The Sound Track
Saratoga Springs Le Sounde
Schenectady Apolio Sales Staten
Island Clone Aucin Syossett
American Soundcrah Syracuse
Gordon Electronice Valley Stream
Stereo Warehouse Rabsor , Vestal
Gordon Electronics Wappinger
Falls Sound Ody=wzy Wateriown
Northern Electrur - White Plains
Aucio Experts Whitesboro Adiros
dack Music Williamswille The Stereo
Advantage Woodside L eonard
NORTH CARDLINA Asheville Mr
Toads Chapet Hill Stereo Sound
Chartotte Caro ra Car Stereo,
Sound Systems Concord Caralina
Car Stereo Conover Aud uhau:
of GP Sales Durham Dashboard
Stereo, Vicker, Aud-  Fayetteville
Car Stereo Unhmited Sound
Systems Goldsboro Pro Sound
Greensboro Audio V deo Concepts
! Synterms, Stereo Sound High
Point Audicr W'deo Concepts
Jacksonwille Onsiow Audio Center
Kinston Stereo Concepts Morehead
City Anderson Audio Morganton
Macs TV New Bern Angerson Audic
Raleigh Audio Express Roanoke
Today's Electronics Rocky Mount
Microwave World Spring Lake Car
Stereo Unhimited Wilmington
Atlantic Audio Wilson Modern
Stereo Winston Salem Audio Video
Concepts, Custom Car Hi F1

Stereo Sound
NORTH DAKOTA; Bismark Pacitic
Scurd Dickson Mus Hul Grand
Forks Team Electroncs Jamestown
M.« Corner Langdon Easy Way
Minot The Sterec Shep
OHIO: Akron Audior Craft, Gatde:
Gramaphuee Cincinnati Sight In
Sound Cleveland Audio Craft, BAB
Appliance Columbys Hammaond
Electronics, Dayton Stereo On Wheels
Elyria west Com Audio Findlay
Soundtrek Gallipols Bob's Elec
tronics Heath Hammond Electron-
Lima Classic Stereo-Pak
Manstield Hammond Efectronics
Mayfield Hts. Audio Craft Middie-
burg Heights B&B Appliance Miltord
Sight in Sound Minster Gudor? &
Sons N. Canton Hammond Elec
tronics N. Olmstead West Com Audio
Parma West Com Audio Toledo Car
Stereo One Warren Phase I Elec-
tronics Westlake Autio Craft
Youngstown ['oc s Radio & Television
OKLAHOMA- Bartlesville The Sound
Station Durant Rick Mackey Sound
Center Enid Sounds incredible
Guymon Sound Service Lawton
Aud o Tech Moskogee Sound Worid
OQklahoma City David's Stereo & CB
Ponca City Sounds Incredible
Shawnee Audio Express. Rave Sound
Stillwater Cus(om Car Stereo Tulsa
impenal Sound, The Phonograph
Lid Weatherford Phil's Stereo
Warehouse Woodward Gils
OREGON: Beaverton Chelsea Audio
Bend The Stereo Planl Coos Bay
Ans Electrns Corvallis Good
uys Steree Eugene Gaod Guys
tereo, The Stereo Lot Grants Pass
heckells Stert: Klamath Falls The
Sound Cham.er Medford Sheckel!s
tereo Portland Chelsea Audio
Salem Focus Electronics The Dalles
Lutz Enterprises.
PENNSYLVANIA Allentown Sassa
fras Records & Audio Bloomsberg
Webber's Pro Audio Bryn Mawr
Sassatras Audi: Camp Hill The
terea Post Chambersburg Sunrise
tectronic Connellsville 7he
lectronic Tree Ephrata Stereo Barn
ne P1's Aulo Surid Feasterville
5a55atras Audio Gibsonia Listening
‘03! Greensburg Pat. Stereo
Marnsburg The Stereo Post Hazek
ton Jannen Systems Jenkintown
Sassafras Audio Johnstown Gary's
Entertainment Kingston Summll
Audio Lancaster (N Stereo The
Sterea Post Lewisburg M&M Slereo
Equipment Monroevilie Auto Con
munications, Listening Post Mont-
fm\crywlle Sassafras Records &
uchio Natrona Meights Sound Shack
Philadeiphia Sassa‘ras Audio
Tepper s Autosgund Pittsburgh
Listening Post Pottstown Main
Street Sight & Sound Reading GNT
Sterco Springheld Boulevard Car
Stereo & Alarm, Soundworks State
College High Fidelity House Upper
Da Perzan Autg Radio Washing:
fie Stereo Outlet Whitehall
E)u:ahbur wﬂlnamsnon Audio
TVICES, Vork Toem &

Custom

HNODE ISlAND- Cumbertand
Sous It e Providence
Tweeter £1° Warwick | iand Sound,
Tweeter Elc_Westerly Lesser Soun
SOUTH CAROLINA Anderson
Music Machis Hosgers Stereo
Charteston Du rboard Sterec
Columbia Music Machine, Rogers.
Stereo Greenvitle Music Machine
Rogers Steren Stereo Video
Sumter OK Tie 5t0)

SOUTH DAKQTA- Aberdeen World
et trrwss Rapid City Team Elec
tron- 1 Sioux Falls Audio King
TENNESSEE. Chattanooga 7=
Radio Clric Cookeville Lindsay
Ward Jackson New Wave Electronics
Save A Lot Auto Johnson City Mr
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Toads Kngsport Mr Toads Knozville
Cartunes Lindsay Ward McMinn-
ville Lindsay Ward Memphis New
Car Stereo, Save A Lot Auto Mur-
Ireesboro A sgiomasiers Nashvitle
he Car Siers) Shop, Lindsay Ward
TEXAS Abilene Bunkiey's Sound
Syste Addison Earmark Amanito
Soundrs (f So Western Music
Artington Hrk Electronics, Sound
Ides Austin Road Sounds Bay
City © » Stereo Center Beaumont
Brock Audio Brownsville Ei Arca
Electrorucs, Panorama Electronics
Bryan Ruad Sounds Cleburne Audio
Comp Etectronic« College Station
Audio V.deo Corpus Christi Tape
Town Audio Dallas Americeli Corp.
The Car Steret Stire, Hawk
tronie s Del Rio Western Auto Eagle
Pass Trevino Mus. El Paso Cas.
Sonido, Music Systems. Trie Sound
Room Electronics Fort Worth Hawk
Electronics, Sound Idea Graham
Layfield Music Houston Auto Enter-
lainment. Custom Car Stereo,
Fingers Furniture Home Entertain-
ment, Sheffield Audio Humble
Fingers Furmiure Hurst Sound Idea
Lake Jackson Car Stereo Center
Laredo Auite: Systems, Ramirez Tire
Center Longview Stereo & Record
Center Lubbotk Hi Fidel
Lubbock Marshall Stereo & Record
Center McAllen E| Arca, Showery
Stereo Midiand Electronics Service
Center Nacogdoches Spinet Music
Odessa E'ectronics Service Center
Pampa Hall's Pasadena Cooper's
Custom Audio, Fingers Furniture
Plano Hawk Electronics Richardson
Earmark San Angelo Sound Box
San Antoro Biorn's Audio Videe,
Mobile Hi F1 San Marcos Discovery
Audic Video Temple Road Sounds
Texarkana Texarkana Audio Center
Tyler Stereo & Record Center
Victona Parrss Electronics Waco
Jacks Stereo Wichita Falts Audic
Systems, Hamiton Bryan
UTAH: Logan Lynn's TV & Stereo
Mutray Car Concepts Ogden Hi Fi
Step Provo Boyers Automotive
Center Salt Lake City Broadway
Music St. George Arrow Audio
Vernal The Dirk Lambrum

Company
VERMONT- Rutiand Sound
Drrectans $ Burlington Great

hote Saeec
VIRGINIA Alexandria Excalibur
Arfington Audio Associates Blacks.
burg 5cott,  Radio & TV Bristol
Mr Toaos Charlotteswille Auto
Sound of Viginia, Holdren's, Stereo
Iypes Colinswille Hoidren Colonial
Heights Auto Sound of Virginia
Danville Sounds Unlimited Falls
Church Car Stereo Systems Fairfax
Car Audio Systems, Audio Asso-
ciates Franklin Audio Snowroom
Fredericksburg Contemporary
Sounds Hampton Videorama Autc
Audio Harnsonburg Ace Music 'n
Electronic Lynchburg Dor's Car
Stereo Manassas Automotive Hi-Fi,
Monroe De n's Car Stereo Newport
News Go Ho A1) Audio Norolk
Go Ho Auto Audio Pulaski Scotty's
Radio & TV Radtord Scoity’s Radio
& TV Richmond Auto Sound of
Virginia Roanoke Holdren's, Scofty*
Radio & TV Springfield Audio
Associates, Greg's Auto Sound &
Comm WVienna Greg Auto Sound &
Comm Virginia Beach Aud o
Connection, Go Ho Auta Audio,
Videorama Auto Audio Winchester

i

WASHINGTON: Bellevue Northwest
Auto Sound Bellingham Scund
Advice Bremerton E wergreen Audio
Everett Sound Advice Faderal
Way S i1 Advice Kenmore Sound
Advice Kent Northwest Aut
Sound Lacey Desco Electronics
Longview The Sound Authonty
Lynnwood Northwest Audio Video
Moses Lake Performance Aulo
Sound Mt Vernon Sound Advice
Olympia Desco Elecironics
Puyallup Sound Advice Seattle
Cartrenes Northwest Auto
Sound Tacoma Automotive Sound
Sound Management Tukwila
Northwest Audio Video Wenatchee
Performance Auto Sound
WEST VIRGINIA- Barboursville
The Pied Piper Charleston The
Pied Piper Huntington The Pied
Piper Morgantown Lound Invest.
ment Mt. Gay Stereo Video
Unlimited Mt, Hope The Pied
Piper Wheeling Winamull Electric
WISCONSIN Appleton Acme TV,
Sound World Eau Claire EME
Audio Systerms Fond Du Lac Wis.
consin Electror Glendale
Photo-Scan Of Wisconsin Green
Bay Sturel Wortd, Muntz Audic,
Video La Crosse Sound World
Madison American TV Mequon
Flanner and Hafsoos Milwaukee
Flanner and Hatsoos, General
Electronics Neena American TV
Ok Creek American TV Qshkosh
The Exclusive Company Pewaukee
American TV Racine Al's Auto Stereo
Wausau Sound World Wisconsin
Rapids Wiszonsin Elecironics
WYDMING: Cheyenne Clectronics
Unimited Gillette Murphy Sight
& Sound Laramie The New Mus:
Box Rock Springs Fane!li Mu:
Apphance
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bylan G. Masters

Duscontinued Speakers

Recently I damaged the woofer in
one of my fifteen-year-old Dynaco
A-25 speakers. I want very much to
replace or repair it because the speaker
is housed in a gorgeous solid-walnut
enclosure that matches three others I
own. Unfortunately Dynaco no longer
exists, and I don’t even have specifica-
tions for the A-25. Is there any way to
restore it, and, if so, should I replace the
woofer on the other speaker as well?
JIM PURDY
San Jose, CA

Unless you can get your hands on

an exact duplicate of the original
woofer, replacing it will almost certain-
ly degrade your sound. Speaker design
involves the careful matching of all the
system’s elements—tweeter, woofer,
crossover network, and enclosure. Al-
tering the characteristics of any one of
them will upset this delicate balance
and result in inferior sound.

In some cases, it might be possible to
operate with only one woofer, as the
lowest frequencies are more or less om-
nidirectional. Alternatively, an out-
board subwoofer might stand in for the
woofers of both speakers, allowing the
use of the original pair as satellites.
With the A-25 however, these are not
viable options because the woofer han-
dles much of the midrange, crossing
over to the tweeter at 1,500 Hz.

Your best bet would be to find a sec-
ondhand A-25. If you're lucky, you
might even find one in walnut; if not, it

could be cannibalized and the woofer
installed in your old cabinet. This was a
popular speaker in its day, so finding
one should not be impossible—and
even if you locate a broken one, it’s
more likely that the owner has blown
the tweeter than the woofer.

High-Impedance Amplifier
My old integrated amplifier is still
in very good condition, but its out-

put is specified as 16 ohms. Speakers of

that impedance are hard to find, so I

have bought a pair rated at 8 ohms. Is it

safe to drive these with my 16-ohm

amplifier, or am 1 likely to damage
them?

Luis QUIN

Manila, Philippines

There is little risk to the speakers

themselves, but driving too low an
impedance is always unwise, as the
higher current drain could damage the
output stages of the amplifier. That pos-
sibility is even greater with older units
like yours, as the chances of their hav-
ing adequate protection circuits are fair-
ly remote.

Your safest course would be to wire
an 8-ohm resistor in series with each
speaker, making sure that each resistor
has a high enough wattage rating to han-
dle the full output of the amplifier.
Doing this involves a small sacrifice in
total output power, but it would protect
your amplifier by loading it properly.

Replacement Woofers

I am considering upgrading my

speakers by replacing the woofers

with ones of higher quality. Will this in
Jact improve my sound?

TRACY ALLEN

Springfield Garden, NY

Probably not. Good speaker design

hinges on the delicate balancing of
the physical and electrical characteris-
tics of the drivers used, the enclosure
they are mounted in, and the crossover
network that distributes the signal with-
in the speaker system. To replace any
one element, such as a woofer, would
disrupt this balance and almost certain-
ly result in worse sound rather than bet-
ter, even if the woofer were superior to
the original in “‘absolute™ terms.

Hi-Fi Video Recording

I am trying to reconcile two state-

ments about video I have read
recently in STEREO REVIEW. One says
that "‘afaster recording speed results in a
higher-quality product,” while the other
holds that “the speed has no effect on the
quality of a hi-fi recording.” Are there

speed-related differences in a VCR's au-
dio or video quality?

LEONARD FRIEDMAN

Sacramento, CA

Videocassette recorders handle au-
dio and video in entirely different
ways, so the effects of tape speed vary.
The picture information is recorded di-
agonally across the tape by a rotating
head; its tape-to-head speed (called its
“writing speed’’) is constant whatever
the linear tape speed. Theoretically,
therefore, the picture quality should not
depend on what speed is chosen. With
the slower speeds, however, the video
tracks are closer together, so there is a
greater possibility of interference, which
shows up as noise. For this reason,
some manufacturers roll off the high
end of the video signal at the lower
speeds to improve noise performance at
some sacrifice of resolution.
Conventional audio, on the other
hand, is recorded in a linear fashion
along the edge of the tape. As with any
audio recording medium, the slower the
linear tape speed the worse the sound
quality. It was to overcome this limita-
tion that hi-fi video sound was devel-
oped. Like the video signal, the hi-fi
audio tracks use the rotating head and
therefore have a constant writing speed;
because the audio signals are frequency
modulated, however, they are relatively
impervious to noise and therefore need
no compensation at the slower speeds.
So, in theory at least, a hi-fi recording
on videotape should sound the same
whatever the linear speed of the tape.

Fiber-Optic Cables

Could I replace the wires within

my speakers with fiber-optic ca-

bles? If so, would the expense and effort
be worth it?

DAVE GILLESPIE

Portsmouth, NH

No, and no. Fiber-optic cables are

marvels of modern technology,
and they allow transmission of huge
amounts of information over very great
distances. They are also useful in areas
where electrical interference might be a
problem, such as in compact disc
players, because they are impervious to
stray electromagnetic signals.

But fiber-optic cables are not replace-
ments for conventional wires. They re-
quire a signal to be converted into light,
usually in the form of a laser beam, and
to be reconverted photoelectrically at
the other end. To use optical cables
within a speaker system is definitely a
possibility for the future, but it would
require optical transducers and built-
in amplification. To convert an exist-
ing speaker is next to impossible. ]
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To Create The Perfect
Loudspeaker, YouFirst

HaveTo SeeThe Light.

For years, physicists have agreed
that the ideal loudspeaker would
imitate an “acoustically pulsating
sphere” that emanates sound
uniformly in all directions.

Just like a lightbulb radiates light.
Just like a violin radiates music.
And while a number of speaker
companies have attempted to
create this theoretical ideal, their
efforts have fallen short of the
mark.

® Magnat & Magnasphere are registered trademarhs of Magnat Electraonik, GMBH & Co. KG

Enter Magnaspheres® by
Magnat® of West Germany.
Magnespheres are unlike any
other loudspeakers in existence.
Conventional speakers use cones
or domes for midrange and high-
frequency drivers and “beam”
sound the way a flashlight beams
light. Magnaspheres use
revolutionary ball-shaped, baffle-
free transducers that emanate
uniform sound waves in all
directions. Just like a lightbulb
radiates light.

If you're skeptical, go to your local
Magnasphere
dealer and ask for
“the blindfold test.”
The “test” is to see
if, while they're
playing music,
you can point to
where the

Name

Macnat

Box 808, Marblehead, MA 01945 (617) 639-1400

CIRCLE NO. 56 ON READER SERVICE CARD

Please send me a brochure on Magnasphere speakers

speakers are in the listening room
— with your eyes closed. Because
Magnaspheres radiate music
equelly in all directions, most
people are unable to pinpoint their
location without being able to see
them.

The sonic performance of Magnas-
pheres is so close to real, so
uncannily natural, they've already
accomplished something no other
procuct has ever done — they've
won a record-setting three
“Decibel d’'honneurs,” France's
highest audio award. We know of
no other speakers that are as
musical and lifelike.

Visit your Magnasphere dealer
soon and hear the new standard in
loudspeaker dispersion, imaging
and three-dimensionality. The
Magnasphere Series from Magnat,
Germany's leading manufacturer
of high-performance loudspeakers.

The World’s Leader
In Speaker Technology

Address

|}
I
I
l City
|
|

Zip Code _

___ SR1187




REDEFINITION.

B

THE CARVER
RECEIVER

Redefines your expectations of
receiver performance with the power
you need for Digital Audio Discs plus
virtually noise -free stereo FM recep-
tion. A receiver with astonishing per-
formance incorporating two highly
significant technological break-
throughs: Bob Carver's Magnetic
Field Power Ampilifier and his
Asymmetrical Charge Coupled

FM Detector.

ESSENTIAL POWER: Your system
needs an abundance of power to
reproduce, without distortion, the
dynamic range of music on Digital
Audio Discs and fine analog
recordings.

The Magnetic Field Amplifier in
the CARVER Receiver gives you
150 watts per channel
(continuous sine-wave output)
of pure, clean power with superbly
defined, high fidelity reproduction.

The Magnetic Field Ampilifier
produces large amounts of power
(absolutely necessary for the ac-
curate reproduction of music at
realistic listening levels) without the
need for heavy heat sinks, massive
transformers, and enormous power
capacttors required by conventional
amplifier design.

Unlike conventional ampilifiers
which produce a constant, high vol-
tage level at all times, irrespective of
the demands of the ever-changing
audio signal (Even when there is no
audio signal in the circuit at all!), the
Magnetic Field Amplifier's power
supply is signal responsive. Highly
efficient, it producesexactly and only
the power needed to carry the signal
with complete accuracy and fidelity.

Solid line: audio output signal. Broken line: power
supply voltage. Shaded area: wasted power. Vertical
lines: power to speakers.

The 150 watts-per-channel
(continuous sine-wave output)
CARVER Receiver is about the
same size and weight of con-
ventional receivers having merely
30 watts per channel!

NOISE-FREE RECEPTION: The AM-
FM CARVER Receiver gives you FM
stereo performance unmatched by
that of any other receiver.

As itis transmitted from the station,
the stereo FM signal is extremely
vulnerable to distortion, noise, hiss
and multipath interference.

However, when you engage
CARVER's Asymmetrical Charge
Coupled FM Detector circuit, the
stereo signal arrives at your ears vir
tually noise-free. You hear fully sepa-

Reflected muiti-path
signals cause audible
distortion.

Asymmetrical Charge
Coupled FM Detector
gives your ears a true
sonic image.

rated stereo with space, depth and
ambience!

The Aszmmetrical Charge
Coupled FM Detector was first intro-
duced in CARVER's TX-11 Stereo
Tuner, receiving unparalieled critical
acclaim:

“A mgjor advance. .. its noise reduction
for stereo reception ranged from appre-
Clable to tremendous. It makes the major-
ity of stereo signals sound virtually as quiet
as mono signals, yet it does not dilute the
Stereo effect”

Julian D. Hirsch, STEREO REVIEW

“Separation was still there; only the
background noise had been diminished
and with it, much of the sibilance and
hissy edginess so characteristic of muiti-
path interference.”

Leonard Feldman, AUDIO

“What distinguishes the TX-11is its
ability to pull clean, noise-free sound out
of weak or multipath ridden signals that
would have you lunging for the mono
switch on any other tuner we know of”

HIGH FIDELITY

“The Carver Receiver is, without ques-
tion, one of the finest products of its kind
! have ever tested and used””

Leonard Feldman, AUDIO

The CARVER Receiver has been
designed for fidelity, accuracy and
musicality. You will want to visit your
CARVER dealer for a personal audi-
tion of this remarkable instrument.

SPECIFICATIONS: 150 watts
ger channel RMS into 8 ohms,
0 Hz to 20 kHz with no more
than 0.05% total harmonic

distortion.

m 900w

CARVER

~N ™~
‘/\R\ ‘]* R
A 4 PO.Box 1237 Lynnwood, WA 98046

POWERFUL
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TECHNICAL TALK

@

by Juhan Hirsch

Can a Recewer Equal
Separate Components?

T one time, all audiophile
music systems were formed
of separate components. A
“mix-and-match” assem-
bly of tuner, turntable, tonearm,
phono cartridge, preamplifier, pow-
er amplifier, speaker (stereo was not
yet a commercial reality), and, pos-
sibly, an open-reel tape deck was the
usual system format. People did not
use receivers because there were
none—at least, none of acceptable
quality.

In those days an *“‘all-in-one” re-
ceiver was synonymous with the
conventional radio-phonographs of
the time, the quality of which
ranged from mediocre to abomina-
ble. The stigma attached to such
products, which in any case were
generally not available except as
part of a console system from one of
the major-brand manufacturers,
ruled them out for serious consider-
ation by audio hobbyists.

As hi-fi enthusiasm spread
beyond the narrow limits of a hob-
byist activity, the obvious incon-
venience of a multiunit component

system encouraged the develop-
ment of single-unit receivers (often,
then as now, called “‘tuner-ampli-
fiers” to set them apart from mass-
market products). The first hi-fi re-
ceivers, introduced in the late
1950’s by Harman Kardon, com-
bined a modest AM/FM tuner with a
low-power (20- to 40-watt) mono
amplifier. The preamplifier section
was compatible with magnetic
phono cartridges and provided such
basic conveniences as tape inputs
and outputs. The concept took root,
and the receiver has been a major
part of the hi-fi equipment scene
ever since.

The early receivers, which predat-
ed the transistor era, tended to be
rather hot in operation despite their
limited power capability. Of course,
this was equally true of separate
power amplifiers, and I recall that
my first stereo power amplifier,
which delivered about 60 watts per
channel. weighed something like 65
pounds and could not be enclosed
in a cabinet because of the heat it
generated!

Originally, hi-fi receivers made
no claims to *state-of-the-art” per-
formance—their forte was conveni-
ence. Serious audiophiles consid-
ered them unworthy of consider-
ation, as many of them still do. It
was inevitable, however, that
people would begin to ask about the
real differences between separate
and integrated components, not
only receivers vs. tuners and ampli-
fiers but also integrated amplifiers

Tested This _M(mth

e P

Harman Kardon Citation
Twenty-Three Tuner
Pioneer PD-M90X
Compact Disc Changer
Polk Audio SDA-Ic¢
Speaker System
NAD Model 7600 Recerer |
ADC Model 16/2R §
Compact Disc Player
Perreaux SM3
Preamplifier

Jamo Compact 120 Speer

——

vs. power amps and preamplifiers.

Today, receivers can be (and of-
ten are) very compact, requiring lit-
tle more panel space than is occu-
pied by their controls. Most give off
a negligible amount of heat and can
safely be installed in an enclosed
space. Their operating flexibility
and control features can rival many
separate systems. Nearly always, a
receiver is less expensive than a
combination of its equivalent sepa-
rate components. Most full-line
manufacturers produce equivalent
products in both separate and inte-
gratzd form, so it is easy to compare
specifications and prices and judge
for yourself.

In many ways, the receiver ap-
pears to have a clear advantage over
separates, but as usual there is more
than one point of view to be consid-
ered. It might seem that the power
limitations of receivers would rule
them out for users who have low-
efficiency speakers or for other rea-
sons need a high power capability.
In past years, the few receivers that
could deliver 150 or more watts per
channel were usually undesirably
large and heavy. Their successors
are still large. Despite recent ad-
vances in miniaturization (especial-
ly in power-supply designs), no one
has yet miniaturized a watt or the
radiating surface necessary to dissi-
pate its equivalent in heat! The
development of high-efficiency am-
plifiers and signal-tracking power
supplies, however, has now made it
possible to make relatively powerful
receivers (100 to 200 watts per
channel) that can be lifted and
moved by almost anyone and do
not have stringent ventilation re-
quirements.

One of the continuing distinc-
tions between integrated and sepa-
rate components is in their control
and operating flexibility. This is not
a limitation of technology but rather
one of marketing policy. Usually a
separate preamplifier will have
more inputs and control facilities
than a receiver that contains identi-
cal operating circuits and delivers
equal performance. But most good
receivers today offer more operating
flexibility than most users will ever
need or use.

What about performance quality?
In many cases separate components
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CRUICHFIELL

Full 1967/ Winker Y008

Youll find the most helpful shopping infor-
mation in the 116 page Crutchfield catalog.

FREE

Stereo
Catalog

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

® 116 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, Canon, Infinity,
and many more!

Call or send this coupon now
for your FREE Catalog

800-336-5566

In Virginia call 800-552-3961

Name

Address Apt. #

City State  Zip T
Year Make Model

Your car: - =

2nd car:

L PR —

CRUICHFIELD

1 Crutchfield Park, Dept. SR, Charlottesville, VA 22906 1
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carry slightly better specifications

than the equivalent integrated com-
ponent. This is becoming rarer to-
day now that many receivers have
distortion and noise levels far below
audibly detectable levels. Many
people hold that electronic compo-
nents have sound qualities that are
not related to conventional mea-
surements. If such sonic differences
exist, they almost certainly have
nothing to do with any measurable
audio parameters. Thus, even when
receivers are measurably equivalent
to separates, a segment of the audio-
phile population generally finds
separates more satisfying. In addi-
tion, those who prefer vacuum-tube
equipment for sonic reasons (or
simple nostalgia) must also go the
way of separate components.

Let’s look at some of the major
advantages and disadvantages of an
integrated component, either an
amplifier or receiver, compared
with its separate equivalents. On
the plus side, the integrated compo-
nent needs fewer external iptercon-
nections since its operating sections
are connected internally by short,
properly shielded leads. Best of all,
these connections are usually made
without using plugs and jacks,
which are the least-reliable parts of
almost any electronic system, and
especially of a hi-fi system. Prob-
lems with hum and other interfer-
ence picked up by corroded or loos-
ened connectors are nearly elimi-
nated in an integrated product.

An integrated component is
usually considerably more compact
than equivalent separates, although
stacked separates can often rival an
integrated unit in size. Having all
the control functions on a single
panel often simplifies operation (it
can complicate it, however, if the
panel is too crowded or poorly
marked). And, as I mentioned, an
integrated component tends to be
less expensive for the same level of
performance than equivalent sepa-
rates.

On the other hand, an integrated
component cannot easily be up-
graded. One of the attractions of
separate components is the possibil-
ity of replacing just the amplifier,
preamplifier, or tuner as new and
improved models become available
or your needs change without hav-

ing to replace the other parts of the
system at the same time. Although
the better receivers do provide sepa-
rate access to each of the major
operating sections, it doesn’t make
economic sense to leave a perfectly
good power amplifier in a receiver
unused in order to add a “better”
external amplifier to the system.
There is another side to this coin,
however—such an arrangement
makes it easy to add enhancement
systems that may need additional
amplification, such as time delays
or Dolby Surround decoders, with-
out unnecessary obsolescence.
Perhaps the most serious disad-
vantage of integrated components is

There s little pride of
oumership in havinfui
' good,

recerver, no matter
compared with ouming
lonited-production separates.

that they are manufactured for a
much wider market than the “high
end” of the audio-enthusiast group.
There is little pride of ownership in
having a receiver, no matter how
good, compared with the pride of
owning limited-production separate
components. The separates may or
may not sound better or offer other
performance advantages, but their
quality of workmanship and materi-
als is unquestionably beyond that of
any mass-market product.

Pride of ownership is difficult to
quantify, of course, but its reality is
unarguable. After all, everything
else being equal, most people would
probably prefer to drive a Mercedes
than a Hyundai, although both cars
are quite capable of doing the same
basic job of transporting people
from one place to another.

Returning to the opening ques-
tion, “*Can a receiver equal separate
components?,”’ I think the answer is
a clear *“Yes” if we consider utility.
The better receivers (which can be
quite expensive) are superb prod-
ucts that can actually outperform
some separates, but some people
will always consider them inferior
to high-end separates. Maybe they
are, and maybe not. The decision is
yours. O
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Impress Your Speakers

Let's face it—car speakers can be pre:ty This means it is not necessary for you to buy
blasé! It takes sheer gut-wrancning power 2o two power amplifiers to drive your speakers when
impress them, and Coustic car amplifiers celiver the AMP-190/AMP-380 can produce double the
just that, along with amazing clarity and sdlid power of most other car amplifiers....that's twice
resolution. the power for virtually half the prica.

Your speakers will be pleased to know that So, if you want yoLr speakers to impress you,
Coustic power amplifiers use 20-mil copper clad . you have to start by impressing tham!

G-10 glass epoxy PC boards, 10 gauge power and Coustic...asound

ground wire, high speed HEX-=ET® switchers, investment.
plus fully complimentary 150-wa:t 15-amp
darlington audio outputs. If tha: doesn't pe~k up
their tweeters, tell them the AMP-190 and
AMP-380 audio inputs directly accept 8-pin
din and RCA connectors, low power or
high power radios by simply flipping a
switch.

In bridged mode, the HEX-FET®
switching power supply develcps
substantially more powerinto 8
ohms than into 4 ohms. Fo- example,
the AMP-380 delivers 175 watts
RMS mono into 4 ohms and
over 300 watts RMS into € ohms!

~ ([l coustic

4260 Charter Street
Vernon, CA 90058-2595
(213) 582-2832

~ Available at fine dealers
~ such as:

Omaha, NE.
Stereo West
(402) 393-2100

Vancouver, E.C.

 Aralex Acousfics, Ltd.
(604) 873-4475 \ - -
Stockhelm, Sweden ‘Caguas, Puerto Rico 3
Tetragor Coasumer Electronics

08-33 1141, 23 11 95 (809) 743-3132

Kuala Lumpur, Malaysia Bangkok, Thailand
Motormak Interaudio Co., Ltd.

e
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““How Can Everybody’s Speakers Bé The Best?”

Read the various ads for
speakers and you'll find many of them
loaded with claims about being the
best.

You'd think that with so many
“bests” out there, you wouldn’t have
any problem finding the best speakers
for your system. Unfortunately, that
isn’t the case.

At KLIPSCH;? we'll be the
first to admit there are a lot of good
speakers on the market. But we'd be
the last to call any of them the “best.”
Not even ours.

So what pitch will we give
you about KLIPSCH?

Well, take note of the pic-
tures in those ads. The drive compo-
nents of all those speakers have a
remarkable similarity in appearance.

That’s because they're all about the
same, and as a result, they all sound
about the same.

KLIPSCH doesn’t use con-
ventional drivers like the other guys.
We use special compression drivers
mated to horns. We're about the only
people that do. These KLIPSCH com-
pression drivers give you higher out-
put, more controlled imaging, greater
clarity and wider dynamic range —
characteristics so sought after in re-
cording studios and other professional
applications.

Do these characteristics make
our speakers the “best”? Not neces-
sarily. But KLIPSCH Loudspeakers
certainly sound different from others.
A real ditference for your hard-earned
money. A difference you can truly

CIRCLE NO. 2 ON READER SERVICE CARD

appreciate the first time you listen,
and every time thereafter. Uniqueness,
if you will, for about the same price
as common-

place speakers.

You

be the judge
of what’s best.
At your near-
est KLIPSCH
dealer. Look
in the Yellow
Pages. Or call
toll free,
1-800-223-3527.

KLIPSCH HERESY |I® PICTURED ABOVE
Ykl p h
A LEGEND IN SOUND:
P.O. BOX 688 ® HOPE, ARKANSAS USA 71801
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HARMAN KARDON CITATION
TWENTY-THREE TUNER

Julian Hirsch, Hirsch-H, ouck Laboratories

s part of the recently revived
Citation line of premium-
grade components, Harman
Kardon has developed an
innovative AM/FM tuner, the Cita-
tion Twenty-Three. The FM section
of the tuner features an unusual cir-
cuit design, called Active Tracking,
to provide exceptional selectivity
when needed without sacrifice of
any audible performance qualities
during normal operation.
In a conventional FM tuner, selec-
tivity-—the ability to discriminate

against interference from signals re-
moved in frequency by one or two
channels from the desired station—
is provided by band-pass filters in
the intermediate-frequency (IF) am-
plifier. Today’s tuners use ceramic
filters that require no adjustment.
The tandwidth of an FM tuner’s IF
section must be at least 150 kHz to
pass a fully modulated signal with-
out distortion, and it is usually
somewhat greater than that. Most
tuners; are able to reject signals 400
kHz from the desired one (alternate

channels) without difficulty, but ad-

1 jacent channels (200 kHz away) can

present a severe problem. Typical
adjacent-channel selectivity meas-
urements are in the 3- to 5-dB range,
which in practical terms means that
the tuner simply cannot reject such
interference effectively.

Some tuners have narrow-band
filters that can be switched into the
circuit when needed, but these typi-
cally introduce a large phase shift
and amplitude change near the out-
er limits of the filter pass-band,
causing significantly higher distor-
tion and degraded channel separa-
tion and capture ratio. Harman
Kardon’s solution to the problem is
the Active Tracking system. When
high adjacent-channel selectivity is
needed, the usual IF filtering system
is augmented by a phase-locked
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KAPPA : THE DEFIN!

appa is a concept and a
group of products. Five
unique drivers and
four loudspzakers that incorpor-
ate them. Kappa speakers differ
radically from conventional
speakers in appearance, under-
lying design philosophy, and

certainly in performance.

Ccnventional engineering wis-
dom has it that a single element
lovdspeaker is theoretically ideal.
Theoretically, yes; practically,
no. Our extensive research has
convinced us that an array of
purposely bandwidth-limited
drivers, when properly crossed

over, yields superior results.

The Kappa &5
woofer 4
cone is

a rigid,
yet inert,
composite
structure that's
injection moldad from

graphite fiber and polypropylene. It is
extremely low in distortion, even at
maximum excursion, and exhibits a
remarkable absence of midrange color-
ation. It provides the most accurate

non-servo bass reproduction available.

For the frequency
range of 85 Hz
to 700 Hz we
developed a

unique trans-
ducer which we call
Polygraph™. This 5” dome-shaped
driver is made of very thin poly-
propylene supported by an extremely
light, stiff lattice of graphite. Its
transient response in the midbass and
lower midrange — the area of most
musical fundamentals — rivals that of
the most expensive planar drivers. Its
power handling and dynamic range
surpass them.

A low mass, highly

damped 3” dome
constructed of soft
polypropylene
handles the midrange.
Its edge wound voice coil contributes to
high electrical efficiency. This driver not
only mates beautifully with the
Polygraph, but can go very low in our
3-way systems and provides a sense of
utter coherence through the critical

midrange.

Two new EMIT™ drivers complete the
ensemble. The first, a considerably
improved version of our famous EMIT™
features reduced diaphragm mass and

ultra-high gauss neodymium magnets

CINfinity,

 top octave.

for high frequency
response beyond 44kHz.
The second, our new
SEMIT™ supertweeter is
employed only in the flagship 9k loud-

speaker and has a smaller
aperture for maximized

dispersion in the

All four Kappa series lo.adspeakers
utilize computer optimized crossover
networks that are hard-wired with
audiophile 12 gauge cable and the finest
passive components. All cakinets mini-
mize diffraction with curved edges,
special grills and absorptive treatments
on the front baffles. And our top rated
8k and 9k speakers radiate sound front
and back in the higher frequency
ranges for optimal imaging and depth

presentation.

At Infinity we’ve never let reliance on
traditional materials confine us to tra-
ditional designs. With the help of
modern technology and some rather
revolutionary manufacturing processes
of our own devising, we've succeeded
in overcoming the cost/ performance

limitations of established designs.

Whether your tastes lie with Mahler,
Coltrane or Streisand, we know you'll
find that Kappa provides the definitive

performance.

We get you back to what it’s all about. Music.
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Infinity Systems, Inc. 9409 Owensmouth Avenue, Chatsworth, CA 91311 (818) 709-9400
H. Roy Gray Ltd., 14 Laidlaw Blvd., Markham, Ontario, Canada L2P1W7 (416) 294-4833

A Harman International Company.
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loop (PLL) similar in principle to the
circuits used in stereo multiplex de-
modulators and in the digital-syn-
thesis tuning sections of almost all
tuners. Although few specific details
were available, the following is our
understanding of the operation of
this circuit.

Basically, a PLL system ‘locks”
the frequency of a voltage-con-
trolled oscillator (vCO) to a signal
from another source. In the Har-
man Kardon Active Tracking sys-
tem, a local oscillator is locked to
the instantaneous IF frequency (at
the output of the mixer stage) and
accurately follows its variations.
The tracking limits of the system
are set just beyond the maximum
allowable frequency deviation of an
FM broadcast signal (+ 75 kHz). The
vCO’s output effectively replaces the
original signal; the difference is that
it does not include interfering sig-
nals from an adjacent channel.

The tuner’s resulting effective IF-
stage frequency response has
“skirts” much steeper than those of

tuners using conventional filters.
Because the Active Tracking circuit
excludes the low-level modulation
sidebands that lie outside its =+ 75-
kHz limits, but are vital to the accu-
rate reproduction of the original
program, certain tuner characteris-
tics—such as capture ratio, channel
separation, and distortion—are
somewhat degraded, though not to
an audible degree.

Like most contemporary tuners,
the Citation Twenty-Three uses dig-
ital-synthesis tuning, but, unlike
most, the desired frequency is set by
a rotary knob. The knob, whose
motion is smoothed by a flywheel,
drives an optical shaft encoder that
sends digital codes to the synthesiz-
er circuits. To a user, the effect is
much like that of an analog tuner
except that the frequency changes in
discrete steps of 100 kHz (10 kHz
for AM). A fine-tuning feature, how-
ever, is enabled whenever the Ac-
tive Tracking system is selected,
and it can be used to adjust the fre-
quency over a =*25-kHz range,

0O Digital-synthesis tuning with
flywheel knob

O Active Tracking circuit for
hi{.{h adjacent-channel
selectivity

O Fine-tuning control with
range of +25 kHz

0O Sixteen preset station
memories using eight buttons

0O Variable and fixed audio
output levels

FEATURES

0O Switchable muting with
variable threshold level

O Wireless remote control for
all functions except Active
Tracking and fine tuning

0O Antenna inputs for 300- and
75-ohm FM antennas, AM
antenna

O Pivoted AM loop antenna

LABORATORY

(All figures for FM only except
frequency response)

Usable sensitivity (mono): 14 dBf
(2.8 V) in normal mode, 20.5
dBf (5.8 xV) in Hi-Q mode

50-dB quieting sensitivity: mono,
17 dBf (4.1 V) normal, 18.5
dBf (5.6 xV) HI-Q; stereo, 41 dBf
(62 uV) normal, 38 dBf (43.7
#V) HI-Q

Signal-to-noise ratio at 65 dBf:
mono, 84.5 dB normal, 83.8 dB
HI-Q; stereo, 72.5 dB normal,
72.7 dB HI-Q

Harmonic distortion (THD +
noise) at 65 dBf: mono, 0.095%
normal, 0.3% Hi-Q; stereo,
0.11% normal, 0.32% HI-Q

Cayture ratio at 65 dBf: normal,

.2 dB; HI1-Q, 6 dB

MEASUREMENTS

AM rejection at 65 dBf: normal, 64
dB; H1-Q, 74 dB

Image rejection: normal, 77 dB;
HI-Q, 73 dB

Selectivity: alternate-channel, 69
dB normal, 84 dB Hi-Q;
adjacent-channel, 5 dB normal,
46 dB HI-Q

Stereo threshold: normal, 42 dBf
(62 uV); HI-Q, 35 dBf (31 uV)

Muting threshold: maximum,
approximately 64 to 81 dBf (870
to 6,170 xV); minimum, 34 to
40 dBf (28 to 55 uV)

Stereo channel separation at 100,
1,000, and 10,000 Hz: normal,
46.5, 51.5, 46 dB; HI-Q, 34, 34,
28 dB

Frequency response: FM, 30 to
15,000 Hz +0.8 dB; AM, —6 dB
at 22 and 4,700 Hz

which can help eliminate interfer-
ence from a strong adjacent-channel
signal by slightly detuning toward
the desired signal.

Except for the large tuning knob
and small FINE TUNING knob, all of
the operating controls of the Cita-
tion Twenty-Three are pushbuttons.
Each button contains a green light
that comes on when it is pressed.
The display window has green LCD
signal-strength indicators and large
frequency numerals. The word
“Stereo’” appears when a stereo FM
broadcast is received. Pressing the
HI-Q button turns on the Active
Tracking circuit and the FINE TUN-
ING knob next to it. “Fine Tuning”
and a center-tuned symbol then ap-
pear in the window; the symbol is
replaced by left or right arrows as
the FINE TUNING knob is turned.
When the frequency is changed to
another channel, the HI-Q circuit au-
tomatically disengages.

Each of the eight preset buttons
can be switched between two fre-
quencies by another button. The
sixteen available preset channels
can be divided between the FM and
AM bands as desired. The intersta-
tion muting is turned on or off by a
mute button, and a small knob on
the rear apron adjusts the muting-
threshold level. A group of four but-
tons selects the AM or FM band,
mono mode, and seek tuning, in
which the tuner scans the band and
stops at the first signal whose
strength exceeds its muting thresh-
old. Unconventionally, a slight turn
of the tuning knob is used to begin a
scan from the current frequency.

The rear apron of the Citation
Twenty-Three has binding-post ter-
minals for AM and 300-ohm FM
antennas and a coaxial F connector
for a 75-ohm FM antenna. A hinged,
removable wire-loop AM antenna is
furnished. There are gold-plated
fixed- and variable-level audio out-
put jacks; the adjustment for the
variable outputs is also on the rear.
The tuner has a single unswitched
AC outlet.

The Citation Twenty-Three tuner
is supplied with a wireless remote
control that duplicates all its front-
panel controls except the Hi-Q and
fine-tuning systems. Using the re-
mote, the tuner frequency can be
varied by a pair of pushbuttons. The
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347955. Huey Lewis & The
News—Forel {Chrysalis)
349985. Johnny Mathis/
Henry Mancini—The Holly-
wood Musicals (Columbid
348979. Tina Turner—
Break Every Rule {Capitol)
352633. Dolly Parton/
Lindo Ronstaat/Emmylou
Harris—Trio (Warner Bros
336396-396390. Billy
Joel's Greotest Hits,

Vol 1 & 2. [Columbg]
324822, Rovel: Bolero;

La Volse; Rhapsodie
Espagnole—Moazel, cond.
{Drgital— CBS Masterworks)
346478. Modonna-

True Blue. (Sire)

343319 Janet Jackson-
Control (A&M)

349571. Boston—Third
Stoge (MCA}

290916. The Best Of
Earth, Wind & Fire,

Vol. | Columbxa/ARC)
138586 Bob Dylan's
Greatest Hits (Columbia)
319541. Elton John—
Greatest Hits. [MCA|
318089. Michosl Jackson
—Thriller (Epic}

342105. Bongles—
Different Light. (Columbio)
335547 Berlioz:
Symphonie Fontastique—
Borenboim, Berlin Phil
Dgital—CBS Master works)
339044, Mozart: Sym-
phonies 40 & 41 (Jupiter]
Kubelik, Bavarian Radio Or.
{Drgital—CBS Masterworks)
339226. Gershwin:

356154

293597 Led Zeppelin—
Houses Of The Holy.
{Atlantic)

3507 36. Rolling Stones-
Rewind. {Ralling Stones
Records,

346957 Steve Winwood
—Back In The High Life.
{Island)

344622. Anita Boker—
Rapture. [Elekral

246868. Jim Croce—
Photographs And
Memories—His Greatest
Hits. (Sapo)

314443 Neil Diamond's
12 Greatest Hits, Vol. 2.
{Columbrg

308049. Creedence
Clearwater Revival
Featuring John Fogerty/
Chronicle. 20 greatest

ANY 3 CD’S FOR 1

WITH MEMBERSHIP

348649. Pachelbel Canon
& Other Digitol Delights
Joronto Chamber Orch
{Digital—Fanfare
353771. Bolling/Rampal:
Suite #2 for Aute & Jazz
Piano Trio (Digital—CBS)
348318. The Police—
Every Breath You Toke
-The Singles (A&M)
336222. Die Straits

348NC. Buddy Holly-

From The Original

Moste- Tapes. [Digitally

Remastered—MCA

351692. Beastie

Boys—Licensed To Ill.

{Det Jom/Columbio)

346544. Kenny G
—Duotones. {Arista

344721 Lonel

Richie —Doncing On the

Ceiling. [Motown)

355156. Vladimir Horowitz

Ploys Favorite Chopin

{Digitally Remostered

CBS Mosterworks)

352948. Wynton Morsalis
~Cornovol. Hunsberger,

Eastman Wind Ensemble
Dgital— CBS Masterworks)

356287 Suzanne Vega—
Solitude: Standing. (A& M)

hits. {Fantasy) Brothers In Arms.
Rhapsody In Blue; more. 319996-399998. e :
Thomas, Los Angeles Phil Motown's 25 # 1 Hits 343582. van Holen— ‘Warner Bros.
{Dgro— CBS Masterworks From 25 Years. (Motown| e 341073, Steely Don-—
316604, Tchoikovsky: 1812 291278, The Doobre 326629. Bruce Spring- A Decade cf Steely Don.
Overture; Marche Slove; BroiheriBseofiihe steen—Born in The MCA}
Beethoven: Wellington's Doobies, (Warner Bros. US.A. (Columbicy 314997-394999. Stevie
Victory —Maazel cond 345777 Peter Gabriel 342097 Borbro Wonder's Criginal
Dgital-— CBS Masterworks) So. IGeIIer:'er e Streisand—The Musiguarium 1. (Tamia!
219477 Simon & Broadway Album. 355834. Devid Bowie—
Garfunkel's Greatest 287003. Eagles Greatest (Columbia Never Let Me Down.
Hits. {Columbia) Hits 1971-1975 (Asylum) {EMI Americo)

MOTLEY CRUE
Girls Girls Girls |

I

|

II

BAD ANIMALS
[Eame ]

355990

356667

We deliver the CDs you want-—right to
your door. In fact, if youjoin the CBS
Compact Disc Club now, we'll deliver 3 CDs
of your choice from this ad for just $1.00.
Simply fillin and mail the application—we'll
send your CDs and bill you tor the dollar.
You merely agree 1o buy 2 more CDs (at
regulor Club prices) in the next year, and you
may then cancel your membership anytime
after doing so.

We also deliver the Club’s music
magazine. About every four weeks (13
times a year) youll receive the Club's music
magazine, which describes the Selection of
the Month for your musical interest. ..plus
many exciting alternates. In addition, up to
six times a year, you may receive offers of
Special SeIections, usually ot a discount off
regulor Club prices, for a total of up 1o 19
buying opportunities.

How the Club works. 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 nane at all, fill in the response
card always provided and mail it by the
dote specitied. You will always have ot least
10 days in which to make your decision. If

Selections with two numbers contain 2 CDs and count 0s 2--50 write in both numbers

353946

you ever receive any Selection without
having 10 days to decide, you may return it
at our expense.

The CDs you order during your
membership will be billed at regulor Club
prices, which currently are $1498 to
$1598 —plus shipping and handling, and
sales tax where applicable. {(Multiple-unit
sets may be higher,) There will be special
sales throughout your membership. After
completing your enrolliment agreement, you
may cancel membershio at any time.
Special Bonus Plan: After you buy 3 CDs
at regular Club prices, you can build your col-
lection quickly with our money-saving bonus
plan. Itlets you buy one CD ot half price for
each CD you buy at regulor Club prices.
10-Day Free Trial: We'll send details of the
Club's operation witk your introductory ship-
ment. If you are not satistied for any reason
whatsoever, just return everything within 10
days and you will have no further obligation.
So why not choose 3 CDs for $1 right now?
ADVANCE BONUS OFFER: As a speciol
offer to new members, take one additional
Compact Disc right now and pay only $695
It's a chance to get a fourth selection at o
super low price
© 1987 Columbia House

TANGO IN THE NIGHT

Ve o ¥
-

354902

354985. Billie Holiday
From The Original Decco
Masters. [Digitally
Remastered—MCA)
353037 Miles Dovis—
Sketches of Spain.
{Digitally Remostered

Q. Jazz Masterpieces)
357186. Haoters—One
Way Home. (Columbxo)
356873. The Outfield—-
Bangin'. [Columbia)
355362. Whitesnoke.
(Gelfen)

3457 51. Paul Simon-
Graceland. (Worner Bros
356279. Gloria Estefan
And Miami Sound Machine
—let It Loose. [Epic]

355958-395954.
Beethoven: Symphaonies
Nos. 8 & 9 ({Choral)
Michoel Tilson Thomas,
English Chamber Orch
{Digital—CBS Mosterworks)

357889. Coplond: Billy The
Kid: Appalachion Spring;
etc. —Bernstein, NY Phil
{Drgitally Remastered-

CBS Masterworks)
357871. khaoikovsky:
Waltzes—S. Comissiona
and Houston Symphony
{Drgita—Pro Arte]

355776. Stravinsky: The
Firebird (1910 version);
Song Of The Nightingole
—Boulez, New York Phil
[Dgitally Remastered-

CBS Mosterworks)
357178. The Fobulous
Thunderbirds—Hot
Number. (CBS Assoc.

338905. DianaRoss &
The Supremes—20
Greatest Hits. [Motowr
352229. Corly Simon
Coming Around Agoin.
(Anistal

330142. Mendelssohn/
Saint Saens: Violin
Concertos— Cho-lLiang L

{Dig—CBS Master

PO. Box 1129, Terre Haute, Indiona 4781-11

Please accept my membership application under the terms outlined
in this advertisement. Send me the 3 Compact Discs listed here and
bill me $1.00 for all three. | agree to buy two more selections at
regular Club prices in the coming yeor—and may cancel my

membership at any time after doing so.

Mr. O ROCK/POP
Miss
PentFirst Nome Initic
Address _

City

State i .
Do you have o VCR? {Check one.) [ Yes

SEND ME THESE 3 CD'S FOR $1.00:

My man musicol interest is {check one):
But i moy alwoys choose from ony cotegory)
OCLASSICAL

CINo

Do you hove o credit cosd? (Check one.) [ Yes

I
I
I
I
l
I
I
I
I Mrs.
I
I
I
[
I
F

" lostNome

_Zip_— S
® 706/588

ONo

ADVANCE BONUS OFFER- Also send me
o fourth CD ngh: now ot the superiow price
of st $695, whech will be billed to me.

- = |

I
I
I
I
I
I
I
I
[
I
|
I
I
I
1
I

B— -

t be 10 APQ FF she
I HHT/C2 der

Hawan, Puerio R
be serviced

L

de ternote

» Toront I

Note: We reserve the right to reject ony opplication
cr cancel any membership _]
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tuner is finished in black and meas-
ures 17% inches wide, 14% inches
deep, and 2% inches high. It weighs
15 pounds. Price: $650. Harman
America, Dept. SR, 240-Crossways
Park West, Woodbury NY 11797.

Lab Tests

We made most of our measure-
ments in both the normal and HI-Q
operating modes. The tuner’s sensi-
tivity was good in the normal mode,
but in the HI-Q mode it was some-
what reduced. The noise level was
slightly lower than rated in both
modes. Alternate-channel selectivi-
ty comfortably surpassed the rat-
ings. The adjacent-channel selectiv-
ity, an average S dB in the normal
mode, was a phenomenal 46 dB in
the HI-Q mode, which not only far

surpassed the specifications but has
never been approached by any other
FM tuner we know of.

Harman Kardon concedes that
the Active Tracking system does re-
duce performance in some respects
but claims there is no real sacrifice
of listening quality. With the circuit
in use, the distortion was roughly
tripled though still negligible, and
the channel separation decreased by
15 to 20 dB. Even so, the measured
separation was a very uniform 30
dB or so across the audible frequen-
cy range, which is more than
enough to produce full stereo per-
formance.

Comments

The Harman Kardon Citation
Twenty-Three is an attractive, easy-

“. .. You say you purchased a compact disc player here, and your wife was

standing by it in a very sheer negligee, and when you pressed the remote-control
button, the infrared beam did not activate the sensor even though it was plainly
visible through the negligee. . . . Have you checked with the lingerie department,
sir, third floor?”’

to-use tuner that always delivered
clean sound quality in our listening
tests. It had a few idiosyncrasies,
however, which were exceptionally
obvious because of its overall excel-
lence.

The muting threshold was always
higher than we felt it should have
been. Even when the threshold was
set at its minimum, the tuner ex-
cluded many perfectly listenable sig-
nals. With a good antenna, or the
right location, this would be no
problem, but with an indoor dipole
antenna the high threshold made
the tuner appear to be rather insen-
sitive. Most of the time we preferred
to use the tuner with the muting sys-
tem switched off.

The fine-tuning control had the
rated +25-kHz range, although in
our location we found no adjacent-
channel stations strong enough to
hear, let alone suffer interference. In
many cases we could hear heavy
program splatter when we tuned
200 kHz away from from a strong
station, but switching to HI-Q and
adjusting the fine-tuning knob
usually reduced this to near or total
inaudibility. We never heard any
deterioration of signal quality while
listening to a number of stations in
the HI-Q mode.

Ergonomically, the Citation
Twenty-Three is a well-designed, at-
tractive, and functional tuner. Qur
only criticism of its external fea-
tures concerns the indicator lights in
some of the smaller pushbuttons,
particularly those in the ends of the
present selectors. The lights are very
difficult to see in a well-lit room or
when viewed at a slight angle in-
stead of head-on.

Although we have no substantive
criticism of the Harman Kardon Ci-
tation Twenty-Three, it is a fairly
expensive tuner. In a situation
where adjacent-channel interference
is a problem, however, the HI-Q fea-
ture alone makes the Citation
Twenty-Three a clear winner. There
is no other tuner that comes even
close to matching its adjacent-chan-
nel selectivity. In addition, many
people will consider that its attac-
tive styling and general perform-
ance justify the price. We cannot
imagine anyone being disappointed
n 1it.

Circle 140 on reader service card
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Th ‘McInos RT 22
Loudspedaker System delivers

Tae MzIntosh XX~ 22 is the purest
expression o” tte loudspeakers
scient st's endeavors. It is the ore
right combirat.or: of component
parts tkat hzs =zluded the diligent
searcter for th= loudspeaker
bridge ta the deminion of
reprocuced musical reality. The
high-frequenzy -adiator column ‘s
an illustration of the right
combmation. Tre 23 tweeter
e.ements can rzp-oduce 300 watts
sine wave input power at 20 kHz
with the lowest mreasured
intermrcdulation distortion.
Because each tweeter mechanism
handles a small cuantitv of the
total pcwer, 2xtremely low

quant ties of distortion are
dzvelcped. Tae tctal column
radiates the 2nergy in a half
cylind-ical time co>-ordinated sound
fizld. "he low cistortion.
transgarency of sound, coherence
o sound images, definition of
musical instruments, and musical
balance is simply a revelation that
yOu must exderience.

Handaafted wich pride in the United States
bry dedicated highly trained craftspeople.

Extra Realism
Extra Depth

Extra Spaciousness
Extra Smoothness

CIRCLE NO. 22 ON READER SERVICE CARD

other Mcintosh products write:
McINTOSH LABORATORY INC.

BINGHAMTON, NY 13904-0096

For information on the Mcintosh XRT 22 SPEAKERS and

P.O. Box 96 EAST SIDE STATION, DEPT. SR 127
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Alot of TV manufacturers are trying to sell you audio equipment whos
most outstanding feature is its resemblance to their TVs. At Akai, we take audio-
forvideo a lot more seriously.

Akai’s origins are in high fidelity and we never forget it. When we build
audio/video equipment, we produce components that do an audiophile proud.

Consider our AAV405 Receiver. Instead of a paltry 35 or 40
watts per channel, the AAV405 produces 100 watts per channel
(continuous, 0.05% THD, 20 Hz— 20 kHz into 8 ohms). To add
life even to mono signals, we've designed a special Surround
Sound stereo circuit. To correct the faults of so many video
sound tracks, we've built in a seven-band graphic equalizer.
And a full function remote control lets you operate the entire

system from your listening/viewing position.
The Akai AAV405 has all the connections you'll need to
integrate your video system perfectly. Three TV antenna
N e ikt omees oot inputs plus a cable converter output handle your RF needs.

Akai Division, Mitsubishl Electric Sales America, Inc., 225 Old New Brunswick Road., Piscatan av. NJ 0885+
For the location of your nearest Akai dealer, call Toll-Free 1-800-421-1140.



AA-V405-B Receiver

Three direct-line video inputs and three video Dutputs‘ acccmmodate a pair of
VCRs, a video disc player, and video monitor. If you're impressed, you're not alone.
The ]udges of the CES Design & Engineering competition have already cited

the AAV405.

To round out vour Akai Audio/Video system you can choose from a variety
of components built to stand on their own, not as an adjunct to someone’s market-
ing program. Akai Digital Oversampling
CD Players, Twin-Field Super GX Head
Cassette Decks, and P-Mount Turntables

 Akai's CD-A205B Compact Disc Player consistently earn praise from reviewers
boasts digital oversampling and 36-track programmability.
throughout the world. They are the
tangible results of Akai’s master plan to develop audio and video components of
such high caliber that audio and video truly become one.

AKAI

Where audio and video are one.




The System...

The components you see were designed for the perfectionist
who desires remote accessibility
and uncompromised performance.
They are not inexpensive.

They are the finest we can make. ..
which means they are the finest you can own.
Each epitomizes its genre.

Each attains the pinnacle of perfection.

If you are in a position to invest in the finest in
music reproduction,
consider the Nakamichi Series-7 System. ..

PA-7 STASIS Power Amplifier, ST-7 AM/FM-Stereo Tuner,
CR-7A Discrete Head Cassette Deck, OMS-7Al CD Player, and
the CA-7A Control Amplifier...arguably,
the most sophisticated preamplifier conceived by man.
You may audition Nakamichi Series-7 Components
at your nearby Nakamichi dealer.

H * CIRCLE NO. 74 ON READER SERVICE CARD
r‘Nakamlchl

Nakamichi U.S.A. Corporation 19701 South Vermont Ave., Torrance. CA 90502 1-800-421-2313, CA 1-800-223-1521
*STASIS is a trademark of Threshold Corporation
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PIONEER PD-M90X
COMPACT DiSC CHANGER

Julian Hirsch, Hirsch-Houck Laboratories

IONEER’s PD-M90X CD

changer is an improved ver-

sion of the PD-M6 we tested

for the January 1986 issue
of STEREO REVIEW. With a few
exceptions, its control and operat-
ing features are identical to those of
the PD-M6.

The most obvious difference be-
tween this player and most others is
its removable magazine holding up
to six discs. All of its programming
features, including direct and pro-
grammed access to all tracks of all
discs and a random-play mode, can
be applied to all the discs in the
magazine as well as all the tracks on
any one disc. Different program
groupings are easy to assemble since
additional magazines are available
from Pioneer and discs can be
stored in them with complete safety
and easy access. The player is also
supplied with a single-play drawer
that slides out when the eject button
is pressed.

The controls of the PD-M90X
are, for the most part, similar to
those of other CD players. They
include track skipping and high-
speed search (with audible sound)
in both directions, conventional
play, pause, and stop buttons, and a

RANDOM button that plays the
tracks on the disc(s) in a random
order. A keypad, with an additional
row of six keys to select the desired
disc in a magazine, provides direct
access to any track on any disc.

Up to thirty-two steps of pro-
gramming instructions can be en-
tered in the player’s memory. In
general, each selection must include
both its disc and track number, so a
maximum of sixteen tracks can be
programmed from among six discs
or thirty-two tracks from a single
disc (only test discs are likely to
have that many tracks). The PD-
M90X can also accept a pause in-
struction as a program step, which
can be useful when taping a pro-
gram from CD’s since a pause can
be entered at the point where it will
be necessary to turn over the tape
cassette.

The PD-M90X has an exception-
ally complete display. The normal
display, in orange fluorescent char-
acters, shows the numbers of the
current disc and track and the
elapsed time on that track. In addi-
tion, a row of disc symbols shows
how many CD’s are contained in
the magazine; a red center section
indicates the one currently being

played. Successive operations of the
TIME button change the readout to
show the time remaining on the cur-
rent track, the time remaining on
the disc, the total number of tracks
on the disc and their playing time,
and, in programmed operation, the
number of programmed steps and
their total playing time.

In timer-controlled operation, the
PD-M90X can be started in either
the normal or random-play mode
when power is applied. It has a
headphone jack with its own vol-
ume control on the front panel. The
rear apron contains a single un-
switched AC outlet, gold-plated
jacks for the audio outputs, and a
SUBCODE output socket for use with
future accessories. Unlike the ear-
lier PD-M6, the PD-M90X also has
a gold-plated digital output jack to
supply a digital signal to an external
digital-to-analog (D/A) converter
such as those now being built into
some integrated amplifiers and re-
ceivers or sold as outboard accesso-
ry units.

The remote control supplied with
the PD-M90X contains a number of
keys not present on the control unit
of the PD-M6 as well as a 34 x 174-
inch alphanumeric LCD readout.
The remote duplicates nearly all of
the front-panel controls, and two
additional keys electronically con-
trol the volume at the line outputs.
A group of four red LED’s, marked
DIGITAL LEVEL CONTROLLER, on the
player’s display show the approxi-

JOOR LEUNG
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Power. Precision. Performance. The new generation
of Citation separates goes far beyond its prede-
€essors (o creale the ultimate iistening experience.

Designed and developed by Harman Kardon, one
of the most respected names m audio, every gener-
ation of Citation has earned a reputation of
excellence with audiophiles around the world. A
true testing and proving grouna for the most
revolutionary audio concepls, Citation’s innovations
have ultimately been featured i all Harman Kardon

oGMmponents.
y— Steeped in audio
i :j e - breakinroughs and
N \d aovanced designs.

~

Dr. Sidney Harman, Founder and Chairman
of Harman Kardon.

rerman Kardon's
Citation division intro-
duced the world'’s
tirst Ultrawideband
amplifier in 1963—
the Citation 2
vacuum tube ampli-
= fier In 1972, the
Citaton 14, the first
FM stereo tuner with
Phase Locked Loop
(FLL) MPX decoding
was introduced. In 1977, the 150-Watt-per-channel
Citation 19 became the first powsr amplifier to
feature low negative feedback. 1981 saw the
introduction of the Citation XX. Its exclusive High
instantaneous Current Capability {HCC) design
provided the instantaneous current required to
precisely drive and control any loudspeaker system.

Now; just as the original Citation separates
established design innovations that were years
ahead of their time, the new Citation series sels the
slandards for the decade to come

The new Citation twenty-three makes tuner design
history as the world's first Active Facking tuner and
the world's first synthesized tuner with Analog Fine
Tuning. This paltented system delivers two aspects
of tner performance that were creviously mutually
exclusive: high selectivity and high fidelity. Its

superior adjacent
T and alternate channel
T i\ rejection lets you
— " ture in more stations
By - - ° with more fidelity
- than was ever before
= Dpo3sible

A thorugh analysis of
internal layout and a strict
code of symmetrical circuitry
ensue rapid. accurale repro-
duction of tha music signal.

‘20Hz200Hz < .008% THD mio 8 Ohms and info 4 Ohms

In contrasi fo traditional
methods. the Citalion
twenty-thee’s Active
Tracking circuitry
provides previously
unheard ot adjacent
channel seleclivity,
with littie or no
sacrifice n stereo
separation or THD

"REJECTION WITH USE OF
ANALOG FINE TUNING

i

i

ADJACENT CHANNEL SELECTIVITY

i

S| CTATION TWENTY . THREE B’ TYPICAL SINGLE IF TUNER
@ NARROW MODE OF TYPICAL WIDE/NARROW TUNER

As the world's first High Voltage/High Current power
amplifiers, the 200-Watt-per-channel” Citation
twenty-two and the 100-Watt-per-channel® Citation
twenty-four recefine amplifier design. With just the
fiick of a switch, their exclusive High Voltage/High
Current technology lets you select the optimum
mode for driving either 8-Ohm or 4-Ohm loud-
speakers. The result is higher power output and
cleaner, clearer sound than any traditional design,
without diistortion, overheating or current limiting.

In an area where the smallest interference can result
in the biggest problems, the new Citation twenty-one
preamplitier further ensures accurate signal repro-
auction. Its symmetrical circuitry and many

design refinements offer the most precise

ampiification, for a difference you can hear -

Gold-plated input
1acks on the
Cration twenty-
v one preamplifier
provide reduced
signal loss and
improved long-
term conductivity

Citation’s attention to detail can be seen
as well as heard. The heavy rolled-steel,
rubker-mounted chassis creates a solid,
vibretion-free environment that combines
world class styling with sophisticated
Ameican industrial design.

The aew Citation series from Harman Kardcn. The
next generation of the world's premier high fidelity
components.

For mrore information and your neares! dealer call toll free
1-800-525-7000 Ext. 101 or write 240 Crossways Park West,
Box 8101, Woodbury, New York 11797

Citation

harman/kardon

A Harman International Company
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‘TEST REPORTS

mate volume reduction, which var-
ies smoothly from 0 to 24 dB. For 2
seconds after one of the remote vol-
ume buttons has been operated, the
actual attenuation setting, in deci-
bels, appears in the player’s display
window. Each time the PD-M90X is
turned on, its digital volume-con-
trol circuit is set at 0 dB (maximum
volume).

When any key on the remote con-
trol is pressed, its display shows the
corresponding information (usually
the disc or track number). Across
the top of the display are the letters
A through H, corresponding to
memory keys on the control unit
that allow up to eight different pro-
gram sequences to be entered and
stored. At any future time, pressing
the TRANS(mit) button sends one of
these programs to the player over
the infrared beam. The pro-
grammed sequence can then be
played as though it had been en-
tered directly with the front-panel
keypad. Each of the memories in

the remote unit can accommodate
the thirty-two-step limit of the
player’s memory, but the sum of all
the steps cannot exceed eighty. The
remote memories can be modified
or erased at will.

The Pioneer PD-M90X presents
an attractive, elegant appearance
that is enhanced by its glossy wood-
grain side panels and black front
panel with clearly legible gold mark-
ings. It measures 18 inches wide,
12% inches deep, and 418 inches
high, and it weighs 15 pounds.
Price: $800. Pioneer, Dept. SR,
2265 E. 220th St., Long Beach, CA
90801.

Lab Tests

The Pionecer PD-M90X delivered
2.03 volts output from a 0-dB re-
corded signal into an EIA standard
load of 10,000 ohms in parallel with
a 1,000-picofarad capacitor. The
channel levels were balanced within
0.08 dB. The A-weighted noise level
was —98.5 dB referred to the 0-dB

O Double oversampling

O Digital filtering

0O Magazine for up to six discs and
single-disc drawer

O Programming for sequences up
to thirty-two steps, can include

auses

0O Keypad for programming and
direct access to any track on any
disc

O Track skipping and fast search,
with audigﬁe sound, in either

direction

Random-play mode

Repeat of single track, entire

disc, or programmed sequence

Front-panel headphone jack with

volume control

Display of current disc and track

numbers, elapsed playing time,

total tracks on disc, total playing

O g go

FEATURES

time on disc, number of discs in
magazine, and programmed
sequence

O Wireless remote control of all
functions except power on/off
and single-disc drawer eject

O Remote control of volume over
24-dB range, with visible
indications on panel and in
display window

0O Remote-control memory storage
of up to eight programmed
sequences for instant
transmission to player

O Gold-plated phono jacks for
analog and Ji)rital audio outputs

O Subcode output jack

O Facility for operation by
automatic timer in normal or
random-play mode

Maximum output level: 2.03 volts

Total harmonic distortion at
1,000 Hz: 0.003% referred to 0
or —10 dB, 0.0085% referred to
—20 dB

Signal-to-noise ratio (A weighted):
98.5 dB

Channel separation: 100 dB at
1,000 Hz, 83 dB at 20,000 Hz
Frequency response: +0.1 dB
from 20 to 20,000 Hz
Dynamic range: 97 dB

LABORATORY MEASUREMENTS

Maximum phase shift (from 20 to
20,000 l-?z): 44 degrees at
20,000 Hz

Cueing time: 2.5 seconds on same
disc: typically 10 seconds
between different discs

Cueing accuracy: A :

Impact resistance: top, B+;
sides, A

Defect tracking: tracked maximum
defect levels on Philips TS5A
test disc

level, and the dynamic range was 97
dB. Channel separation was 100 dB
at 1,000 Hz, narrowing to 83 dB at
20,000 Hz. The 1,000-Hz distortion
was a very low 0.003 percent at the
0- and —10-dB levels and 0.0085
percent at —20 dB. The D/A con-
verter’s nonlinearity at low levels
produced an output-level error of
about —2 dB with input levels of
—90 and — 100 dB.

The frequency response was flat
within +0.1 dB from 20 to 20,000
Hz. Interchannel phase shift in-
creased linearly with frequency,
reaching 44 degrees at 20,000 Hz,
which indicated the use of a double-
oversampling D/A converter multi-
plexed between the two channels.
The square-wave response indi-
cated the use of digital filtering.

The PD-M90X tracked all the cal-
ibrated defects on the Philips TSSA
test disc without problems. Its cue-
ing was accurate, and the slew time
of about 2.5 seconds between
Tracks | and 15 of the Philips TS4
test disc was about average for cur-
rent CD players. The access time
from one disc to another averaged
about 10 seconds, since the first disc
had to be returned to its magazine
slot and the second one loaded into
the player before play could be
resumed. The impact resistance of
the PD-M90X was excellent. A rath-
er hard slap on its top plate or a sol-
id blow to a side was required to
make it mistrack.

Comments

The Pioneer PD-M90X did not
disappoint us in any respect. All of
its operating features that we put to
practical test worked flawlessly.
And, as our tests showed, its per-
formance as a conventional CD
player was first-rate. Its only ob-
vious omissions are the ability to
access indexed sections of a disc (ei-
ther directly or by programming)
and the ability to repeat a user-
defined phrase or segment.

We wondered what distinguished
the PD-M90X from the PD-M6 be-
sides cosmetic features and the en-
hanced versatility of its remote con-
trol. Obviously, the digital output
could be a desirable alternative
method of interfacing with an am-
plifier in years to come, as this type
of feature becomes more commonly
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One Great Smoke.

SURGEON GENERAL'S WARNING: Smoking

By Pregnant Women May Result in Fetal

LITES: 9 mg. “tar". 0.6 mg. nicotine, Injury, Premature Birth, And Low Birth Weight.
FILTER: 14 mq. “tar”, 3.0 mg. nicotine, av. per cigarette by FTC method
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THE EVOLUTION OF THE DISC. AND THE DISCWASHER.

Early records were scratchy and extremely
fragile. Now, with compact discs, you can pro-
gram the cuts you want to hear (in the order you
want to hear them), sit back, relax, and enjoy
hours of uninterrupted pleasure. We've certainly
come a long way.

Discwasher has come quite a distance,
too. And though our first product (the famous
D4+™ Record Cleaning System) is still the indus-
try standard for cleaning LPs, our new
Discwasher Compact Disc Cleaner has a style
and design that’s more than equal to the remark-
able discs it protects.

For starters, our CD Cleaner uses a
computer-aided design to deliver a true “radial”
cleaning (that’s what the manufacturers recom-
mend). And Discwasher’s CD-1™ Cleaning Fluid is
scientifically formulated to lift and suspend con-
taminants as our non-abrasive cleaning pad eas-
ily and safely removes the debris from the disc
surface. The result is no audio drop-outs or
playback skips to mar your enjoyment.

Best of all, both Discwasher’s CD and LP
Cleaning Systems are serious equipment—at a
reasonable price. Good “insurance” to protect
your priceless CDs and albums. Just the latest
step in an exciting audio evolution.

CIRCLE NO. 10 ON READER SERVICE CARD

discwasher?®

4309 Transworld Road, Schiller Park, IL 60176
A Division of Internatianal Jensen, Inc

The makers of the famous D4+ Record Cleaning System.



TEST REPORTS

used. Although the instruction man-
ual does not mention internal cir-
cuit differences, our tests showed
that the analog filters and 44.1-kHz
D/A conversion of the earlier model
have been replaced by digital filters
and an 88.2-kHz oversampling con-
verter. A measurable result was that
the PD-M90X had a flatter frequen-
cy response than the PD-M6, which
showed a slight but definite drop in
response above 15,000 Hz because
of its analog low-pass filters.

The added programming features
of the PD-M90X (especially the ca-
pability of storing sequences in the
memory of the remote-control unit)
may not be very important to some
people, but they are easy to use and
do not complicate the more conven-
tional aspects of the player’s opera-
tion. In fact, the overall versatility
provided by Pioneer’s magazine
loading system can simplify the
problem of storage and access to
discs. The magazines can be loaded
and labeled according to any con-
venient system, greatly reducing the
amount of handling to which the
discs are subjected and the conse-
quent risk of accidental damage.

Even more than with most audio
components, it is imperative to read
the instructions in order to use this
CD player effectively. The Pioneer
magazine requires that the discs be
loaded with their labels down, oppo-
site to the usual orientation; it does
not recognize the presence of a disc
if the label side is up. We also found
it awkward to handle the discs when
transferring them from the maga-
zine to their regular plastic storage
cases because the design of the mag-
azine tray makes it difficult to grasp
a disc by its edges. This fact under-
scores the desirability of storing
your discs in the magazines if they
are to be used in a Pioneer multidisc
player.

In general, we appreciated the cir-
cuit refinement and versatility that
distinguish the Pioneer PD-M90X
from its predecessor. The differ-
ences are more than cosmetic, al-
though we would not discount the
improvements in appearance. After
all, why not have a CD player that
performs well, has more features
than most, and looks good to
boot?

Circle 142 on reader service card

POLK AUDIO SDA-1c
SPEAKER SYSTEM

Julian Hirsch, Hirsch-Houck Laboratories

HE SDA-Ic is the latest in

Polk Audio’s series of Ster-

eo Dimension Array speak-

er systems. It is an im-
proved version of the first in that
series, the SDA-1. The Polk SDA
speakers are designed to correct for
the interaural crosstalk that occurs
during stzreo playback through con-
ventional speaker systems. With
conventional speakers, each ear re-
ceives not only the sound from its
corresponding speaker (the left
speaker to the left ear, the right
speaker 10 the right ear) but also
sound from the opposite speaker,
which arrives about 0.5 millisecond

|

later because it has to travel the
additional distance around the lis-
tener’s head. Cne effect of this
“crosstalk™ is to limit the width of
the stereo sound stage to the dis-
tance between the speakers.

If crosstalk is eliminated, the
sound stage can broaden strikingly,
not only filling the space between
the speakers but extending beyond
them to the full width of the room
and even along the side walls. The
degree to which this effect occurs
depends on several factors, princi-
pally the amount of stereo separa-
tion in the recording itself. A mono
signal will be heard as usual from a
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\

point midway between the speakers,
and one with moderate separation
may sound much as it would with
the crosstalk present. If the two
channels are largely uncorrelated
and thus contain a large proportion
of difference information (L — R
and R — L), the maximum effect
will be heard.

Although interaural crosstalk can

The Polk SDA-1¢’s crossover
network has been simplified

i the process of adapting it
Jor usewith isolated-ground
amplifiers. As a result, it
outperformsthe earlier SDA-1,
Yetit s less expenstve.

be canceled electronically (the
Carver Sonic Hologram is an exam-
ple of this technique), Polk has
achieved cancellation in a passive
acoustic system. Basically, the Polk
SDA technique combines two
speaker arrays in each cabinet. One,
the “‘stereo” array, operates as part
of a conventional front-firing sys-
tem. The second, the “dimen-
sional” array, is located immediate-
ly adjacent to the stereo drivers.
The spacing between the two arrays
is typically about 6 inches, roughly
the distance between a listener’s
ears. The left and right speakers are
constructed in mirror image, with
the stereo drivers closest to the cen-
ter of the room and the dimensional
drivers toward the outer sides of the
cabinets.

In addition to the usual amplifier
connections, the left and right
speakers are joined by a cable that
carries signals from the stereo array
of each speaker to the dimensional
array of the other. Until now, the
SDA design has required that the
amplifier be able to function with a
common connection betwen its out-
put ground terminals, a require-
ment that most amplifiers meet.
Among other changes, however, the
SDA-Ic¢’s internal circuits have
been modified to allow the ampli-
fier’s left and right grounds to be
isolated from each other with the
help of an optional adaptor avail-
able from Polk for $50 (this feature

will be incorporated in all other
Polk SDA speakers in the near
future).

Although the SDA-Ic is the same
size and weight as the original SDA-
1 and appears to have the same
driver complement, there are many
internal differences between them.
In the SDA-1, the dimensional ar-
ray consisted of an acoustically iso-
lated 6%-inch midrange/woofer
crossing over to a l-inch dome driv-
er at 2,500 Hz; together, the drivers
operated over the full range from
100 Hz to the upper limits of audi-
bility. Beside them was an identical
stereo array, also acoustically iso-
lated. Below the two arrays were
two 6'2-inch woofers operating be-
low 100 Hz and handling 