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Presenting the culmination of American engineer-
ing...the TSW loudspeaker series from Acoustic
Research. TSW loudspeakers utilize the best in AR
sound innovations. “Acoustic Suspension” woofers
and liquid-cooled tweeters with Tetra Helix ™ mount-
ing plates are specially combined in every TSW
loudspeaker to give you unrivalled sound quality in
a size and style that is right for your musical taste.
Choose your loudspeaker from the TSW Series:

Floor Standing Acoustic Suspension
Floor/Shelf Acoustic Suspension
Bookshelf Acoustic Suspension
Self-Powered A/V Speakers

ring

1ay’s Sound.

The TSW 810 & 910. Our top of the line floor
standing columnars.

Choose from the best. Our TSW 810 and 910
loudspeakers offer you dual woofers on two different
planes. One is placed at the front of the speaker
and the other at the rear to provide bass power to
the limits of audibility. Differing placement of the
woofers eliminates loss of output in the mid-bass
region caused by room reflections.

In addition, a 1” titanium tweeter with a Tetra Helix ™
mounting plate and an acoustic lens provide
dynamic treble without beaming or unnatural boxi-
ness. The shape of the Tetra Helix™ works to distri-
bute any reradiation so that edge diffraction of the
tweeter plate does not affect any single frequency.
The TSW 810 and 910 have bi-wire capabilities for
those who wish to maximize the performance of
their loudspeakers.



The TSW Floor Standing and Bookshelf
Loudspeakers. TSW 100, 110, 210, 310, 315,
410, 510, 610, 710.

AR offers you nine additional TSW loudspeakers
with a variety of features to meet your exact stereo
system need. All nine loudspeakers are equipped
with AR'’s Acoustic Blanket™, an exclusive design
feature that eliminates the cabinet and grille reflec-
tions that blur stereo image. Plus, all speakers
feature carbon-loaded polypropylene cones,
“Acoustic Suspension” woofers, and liquid-cooled
Tetra Helix™ tweeters.

American Engineered home,
car and portable high fidelity
systems.

The TSW
Loudspeaker Series.

The TSW 115P Self-Powered Audio/Video
Speaker.

The smallest of the TSW loudspeaker series, the
TSW 115P contains its own power amplifier to give
you astonishing volume levels and unlimited versa-
tility! Use the 115P with a VCR, guitar pre-amp,
electronic keyboard, computer music program or
any other line level device. The TSW 115P is ideally
suited for “surround sound” video applications as
well. Drivers on the TSW 115P are shielded so that
no harmful magnetic fields escape the speaker
cabinet. This makes the TSW 115P perfect for use
near a video screen or computer equipment.

"™ TELEDYNE ACOUSTIC RESEARCH
330 Turnpike St. « Canton, MA 02021
617/821-2300

Contact Acoustic Research for the name of the
AR Audio Specialists near you.
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THE SHAPE :
OF THINGS TO COM

Products recognized for their ability to
reproduce music and to advance our
perception of high fidelity emerge from
unique companies. The.community of
individuals dedicated to the production
of Mark Levinson components has es-
tablished an unequalled tradition of ex-
cellence and accomplishment, while
accepting the responsibility for refining
the state of the art in music reproduction
within the boundaries technology and
imagination allow.

The No. 26 Dual Monaural Preamplifier
introduces a new level of performance in
audio system control. Until now, the
most musically accurate preamplifiers
have had limited control flexibility due to
the sonic advantages of direct signal
paths. The new generation of circuitry
developed for the No. 26 provides full
control flexibility, for six audio sources
with two tape loops, and such refine-
ments as absolute phase selection, all
with greater sonic purity than even the
minimalist preamps of the past.

The No. 26 offers two optional phono in-
put sections for precise matching with
any phonograph cartridge. Either of
these circuits can be factory installed at
the time of purchase, or added later by
your dealer.

The No. 26 also offers the option of true
differential balanced connection to as-
sociated equipment. While this superior
interconnection technique has been
taken advantage of in professional
equipment for many years, only recently
have domestic products offered it as an
option. The No. 26 will allow you to
achieve the maximum performance
from Mark Levinson amplifiers and other
products offering balanced connection
capability.

All Mark Levinson products are hand-
crafted in limited quantities to ensure
their high standards. Visit your Mark
Levinson dealer to hear how good music
can sound in your home.

Mark Levinson* products are designed and manufactured by MADRIGAL AUDIO LABORATORIES
PO. Box 781, Middletown, CT 06457 1TT TLX 4942158
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Headphones that work with your ears,
not against them.

DT 990 head-
phones use “diffuse
sound field equalization,” based on i
new studies of how the human car af- 7 50
fects sound. This design produces a flat (—Y‘fﬁ)
frequency response, accurately recreating iy
the experience of the listening environment.

Hostaphan™ diaphragms and Neodyne™ magriets are two v13re veasons
DT 990s have won technical and critical aczlaim in Europe ans America.
They “. . . delivered a superb sound” and were ”. . . remarkably comportable
to wear” accordin§ to Stereo Review.

So if you enjoy osinf yourself in the music, start by finding the Beyer
dealer in your area. Call the reader response number below, or w-ite —
beyerdynamic US, 5-05 Burns Avenue, Hicksville, NY 118.

nnoation,

ACCURACY IN AUDIO

‘The CD-BOX &
The TAPE-BOX'

Efficient, Elegant for CDs
and Audio, 8mm Video,
and VHS-C Cassettes.

Solve your
storage
problems.
Get rid of
clutter.

Organize CDs and cassettes with the
CD-BOX and TAPE-BOX. Modular, stand
alone units, an alternative to custom
cabinets, they fit in the space intended for
LPs in audio-video furniture, shelves, and
wall systems. The solid hardwood drawer
faces are available in your choice of light
and dark oak, walnut, black lacquer

and teak. The CD-BOX stores 60 single
compact discs. Two smooth-sliding
drawershold single and multiple CDs with
dividers to organize and keep discs
upright. The TAPE-BOX holds &4 audio
and 8mm video cassettes or 48 VHS-C
cassettes in four drawers. 30 day money-
back satisfaction guarantee.

Light and Dark Oak $64.95, Walnut and Black Lacquer $69.95, Teak $79.95.
Dimensions CD-BOX & TAPE-BOX: w 6 3/8"", h 12 3/4", & d 14 3/4".
To order call 800-247-2018. In NH call 603- 464-3999.

Designed and manufactured in the USA
By Hills Products Inc.

PO Box 1015, Hillsboro, NH 03244
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specifications, but rather by absolute
devotion to flawless musical recreation.

Steadfastly embracing that philosophy,
Counterpoint has focused exclusively on the
element that makes a piece of music
especially endearing:

The artistry of the live performance.

For once, you won't just sear the music.
You'll experience it &s if you were there. The

Counterpoint.

steamy breaths of a tenor saxophonist. The
searing intensity of a vocal. The sense-
tingling pluck of a harp string.

We invite you to conduct your own aural
examination of Counterpoint equipment.

In doing so, we believe vou’ll discover how
much of the music you've been missing.

And why Counterpoint is widely regarded
as the consummate choice for critical listening.




Music so real,

so natural,you
can practically see 1t
before your eyes.

Perhaps nowhere is Counterpoint’s purity
of purpose more compellingly demonstrated
than in the SA-9/SA-11 system.

"The unequivocable choice of the critical
elite.

Rarely, if ever, has the raw emotion and
feeling of individual performers and
nstruments been captured with such
richness, brilliance and clarity.

"The SA-9 Phono Equalizer represents the
ultimate in musical accuracy, providing



exceptional width and depth to the audio
soundstage.

Offering “reference quality” performance
in every conceivable aspect of its hybrid tube
design, this dedicated phono cartridge
preamplification and equalization system
features independent moving-coil and
moving-magnet circuits for unrivaled phono
stage quality.

It the SA-9 can be considered the
quintessential pre-amp, the SA-11 Control

SA9/SA-1.  Preamplification System

Amplifier is its perfectly matched counterpart.

The SA-11 extends the isolinear concept to
its fullest potential. Its exacting circuit design
and high voltage operation ensure extremely
low distortion sound. But the imaging and
dynamic headroom delivered by the SA-11
make it the clear favorite with purists who
refuse to settle for second best.

The SA-9and SA-11. Without
compromise, and without peer.




For afficionados who  seesmsmmmea

° . preamplifiers.
lnste ad Of lookln The SA-5000 preamplifier, with an impressive vacuum-
g tube power supply, provides highly refined, very dynamic
sound. It’s especially notable for its revelation of inner detail
Or e ature S 3 and outstanding soundstaging abilities.

) 'The SA-3000 preamplifier exemplifies sonic realism.
hsten for Sound The product of sophisticated hybrid tube technology, this
o high-performance preamp delivers a clean, quick signal, a
rich bottom end and a nicely focused soundstage.

Along the same hybrid lines, the SA-1000 features many




of the design characteristics and advanced engineering of its
higher-performance siblings, yet is affordably priced.

For those to whom musical accuracy must approach that
of the live performance, Cour:terpoint presents the SA-2
pre-preamplifier with its fully vacuum-tube regulated
power supply. The result is excellent frequency extension,
stage presentation and unblurred open detail, for hours of
smooth, unfatigued listening.

Over the years, Counterpcint Amplifiers have
continually set new standards of listening excellence.

The SA-4 has taken sonic purity to unprecedented
heights. Its all-tube design produces truly astounding

SA-20 Power Amplifier

SA-12 Power Amplifier

three-dimensionality, along with extraordinary focus and
soundstaging. If you’re looking for amazingly natural,
transparent sound, it just doesn’t get any better.

Vivid reproduction is also the forte of the SA-20, the
power amplifier we consider our “gutsiest.” It provides
great bass, midbass and incredible verity in reproducing the
characteristics of the original recording hall, as well as
positioning instruments.

For big performance and a smaller price tag, the SA-12
delivers sonic virtuosity other power amps can’t touch at
twice the price. It’s exceptionally dynamic with a liquid
midrange, detailed trebles and an excellent bottom end.




All the solid state

devicesin the world
still can’t match
this tube for pure

performance.

Through the years, in a field where there are no true Rather, every Counterpoint pre-amplifier and power
absolutes, one simple fact has not changed. amplifier is meticulously designed and precisely crafted for

The vacuum tube remains the szandard for music One eXpress purpose:
amplification. Todeliver unbelievably real, remarkably pure sound.

Classic in form and function, man’s oldest amplifying
device is still the best for delivering unsurpassed
performance.

Which is precisely why Counterpoint continues to
employ only selected premium tubes for its audio
components.

From the beginning, Counterpoint has resofutely SUPER NATURAL SOLND

refused to engageina superficial game of “specgmanshjp,” 2610 Commerce Drive * Vista, CA 92083+ (619) 598-9090 + Telex: 284902CP°T UR » FAX: (619) 598-9418
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SIGNALS & NOISE

For the Record
Dear Editor:

As we come to the end of the '80s, it
seems that CDs are "in” and records
are "out.” With people having more
records than anything else on the mar-
ket, | feel that the record industry
should stay alive! Records still sound
better than prerecorded tapes, and
most people like to look at the bigger
LP covers. To keep LPs strong, | feel it
is essential to improve them. Using
half-speed mastering, super vinyl
(which gives a more quiet playing sur-
face), and static-free rice paper as in-
ner sleeves are just some suggestions
to improve LPs.

I will admit that CDs are nice, since
they are guiet and small, and soon |
too will be obtaining a CD player. The
fact remains that not all catalog will be
available on Compact Disc. Further, |
found that records sound better than
analog CDs on a high-quality stereo
system.

Glenn Bucci
Garden City, N.Y.

Forgotten History
Dear Editor:

I would like to commend Daniel
Sweeney and Steve Mantz on their
finely written article on solid-state am-
plifiers in the June issue ("An Informal
History of Solid-State Amps”). It was
very well presented, with a wealth of
information for many interested audio-
philes. | would, however, like to clarify
some points and correct some minor
factual errors and errors of omission.

First, some time frames need to be
corrected. Indeed, the first publicly
known adaptation of a full-complemen-
tary amplifier was produced as a con-
struction project for Popular Electron-
ics in 1972—1I believe by Dan Meyer of
Southwest Technical Products. It was
my original suggestion to Dan (while |
was at Dynaco) for this concept which
led him to do the project: The Tiger .01
amplifier.

Another point to make is that while
the authors are absolutely correct in
that C. F. Wheatley and a Mr. Kleinman
at RCA were the very first to use the
series output topology, they did this for
entirely different reasons than | did.
They were dealing with the new (at that
time, circa 1962-63) drift-field germani-
um power transistors which, due to the

lattice structure of germanium, had tre-
mendous leakage problems (lceo) as-
sociated with collector-to-emitter volt-
age (Vceo) and exacerbated with ele-
vated temperatures. They needed the
series connection to make the devices
even reasonably safe. Safe-operating-
area problems (SOAR) were a thing of
the future and were not even known
until silicon power transistors were in
universal use, circa 1965-66.

I believe that | was the first to use the
series topology in output stages. How-
ever, | used it first in the Dynaco 400 in
1972. | then used the first output triple
series in the SAE Mark 3C. Ampzilla
was my third-generation use of the out-
put series topclogy.

Regressing a bit, | was the first to
make a commercially available dual-
differential, full-complementary amplifi-
er, but it was with the SAE Mark 31B in
1973. This continued through the
Marks IIIC, VD, 2200, 2300, 2400,
2500, 2600, etc., up to this day. Amp-

zilla was a much later refinement of | well known that bridged operation

|
Class-A amp has ever been produced |

these original concepts.
The authors state that “No true

for the mass market.” This is incofrect.
In 1980, | received the only conceptual
patent ever issued for a solid-state,
pure Class-A power amp from the U.S.
Patent Office. Subsequently, | pro-
duced (at Sumao) the Model Nine, a 70-
watt/channel, pure Class-A amplifier
which then retailed for $599. This has
to be considered on the low end of the
price scale and as close to mass mar-
ket as you can get with this kind of
product.

Finally, | am disappointed that two of
our industry’s great pioneering engi-
neers were not mentioned. Bart Lo-
canthi must be given credit for his fa-
mous T-circuit produced at JBL in
1965. He was the very first person |
know of to use the full-complementary
output stage. Also, in 1966, Sidney S.
Smith of Marantz designed the Model
15, which certainly must be consid-
ered a milestone in solid-state design.
(I feel privileged to have been the final
design engineer on that product.) His
drive circuit remains a virtual de facto
standard in the world of solid-state
amps, as does his use of the compcund
RAEF pair. Aside from all his previous
tube designs, Sid must be considered
one of the giants in our industry.

| would like to thank Sweeney and
Mantz for mentioning me in their article
with more than deserved praise. My
work is merely based on the efforts
and experiences of all those clever en-
gineers whose brilliance fortunately
preceded me.
James Bongiorno
Santa Barbara, Cal.

Burning “Bridges”
Dear Editar:

When | sent in the forms for this |
years Annual Equipment Directory, |
indicated that our two stereo amplifi-
ers, the Krell KSA-80 and the KSA-200, |
can be ccnverted to mono operation. |
For publication, this was changed to
read “bridges to 160 watts” for the
KSA-80 and “bridges to 400 watts” for
the KSA-200.

This change is inaccurate, as it mis-
represents the design concept of the
amplifiers and will undoubtedly cause
confusion in the marketplace. First, it is

yields four times the unbridged power.
As printed. it appears that our units
cannot do this. Second, it is also well
known that bridging does not deliver
good sonic quality. This is certainly in
opposition to Krell's reputation and in-
tenticns. Further, in the KSA-80 own-
er's manual, we make the point very
clear that the mono unit is not a
bridged version of the stereo unit.

In technical terms, the KSA-80 and
KSA-200 amplifiers contain two inde-
pendent supplies. When programmed
for mono operation, for the KMA-160 or
the KMA-400, the supplies are joined
and higher voltage taps are used. The
unit then has double the number of
output transistors, further increasing
the safe operating area. The audio in-
put is also changed, from single-end-
ed to balanced.

Dan D'Agostino
Designer and Engineer
Krell Industries

Milford, Conn.

Consumer Clout
Dear Editor:

I would like to comment on the letter
to “Tape Guide" from Steve Medel that
appeared in the June issue (“Com-
plaint Department”). Both the writer
and Herman Burstein, in his reply, criti-
cized high-feature/low-quality prod-
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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 shoppin
Crutchfield: pping

® 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,
Jensen, Proton, Advent, Clarion, Akai,
Kenwood, Canon, AR, Infinity, Bose,
and many more!

Call or send this coupon now
for your FREE Catalog

800-336-5566

Be sure to mention Audio when calling

1 Name

Address Apt 4

City State Zip

CRUICHFIELD

1 Crutchfield Park, Dept. AU, Charlottesville, VA 22906

The buying public has the
power to direct the audio
industry. When consumers
vote with their dollars,
manufacturers listen.

ucts, implying that marketing concerns
are leading to a deterioration of overall
product quality. | believe this view puts
the cart before the horse.

From my experience as an audio re-
tailer, in marketing management at
both American and Japanese compa-
nies, and now as manager of a market
research program in consumer elec-
tronics, | will agree that sales are of
utmost importance. But manufacturers
rarely lead the consumer into making
foolish choices. Instead, the marketing
departments try their best to discover
what their customers (retailers and
consumers) are looking for, and then
attempt to have their factories produce
it competitively. Certainly many trade-
offs in product design are possible,
leading to the richness of choices we
all enjoy. But if a product doesn't sell,
you can bet the company will discon-
tinue it. All efforts will turn to the combi-
nation of features and price that, hope-
fully, will better meet the customers’
demands. The history of our industry is
littered with “fantastic” products that
few, if any, consumers wanted to buy.

It is my basic observation that the
quality fevel of components today is
high and edging upward. Even if this
were not the case, an educated con-
sumer, having read Audio and other
magazines, could presumably find the
combination of features, precision, etc.
that best meets his or her needs. We,
the buying public, have the power to
direct the industry. When consumers
vote with dollars, manufacturers listen!

Clark Jehnson
Port Washington, N.Y.

A Star Is Reborn
Dear Editor:

As a very critical listener/performer
of early music, | spent a year deciding
on my “last” turntable, a SOTA Star.
Because this company is committed to
ongoing updates, they eventually
caused me a problem. First, it would
cost money. Second, | would lose my
second favorite musical instrument (af-
ter my viola da gamba) for who knew
how long.

To my surprise, two days after SOTA
received my table, | got a phone call
from Robert Becker. He told me that
SOTA couldn'’t really upgrade my very
early Star to their satisfaction. To my
amazement, he then told me that SOTA

had decided to replace my table with a
current Series lll, at no additional cost.
None! Nada! And from the head of the
company!

Five days later, my new Star was
performing in my system. Let me tell
you, no CD player could come close
to SOTA’s latest vacuum model—and
perhaps no other turntable—for less
than megabucks. But | am not writing
to rave about the sound. | simply think
this kind of support, motivated solely
by SOTA's standards (and without
pressure from me), deserves public
notice. My other upgrade experi-
ences have been far less rewarding.
With this kind of customer support,
the LP will live forever. | hope good
news travels fast.

Peter Brewster Brown
El Cerrito, Cal.

Editor's Note: Yeah, but Becker is the
only one with a key to the phone
lock.—E.P.

Whytewashed
Dear Editor:

It is very discouraging to read in
your October issue that one must
spend $6,500 just to extract a decent
signal from a CD player (“Behind the
Scenes”) and that even the optical
connections provided in high-end
equipment are rotten.

| have several Compact Disc play-
ers, a very fine digital preamp, and
numerous CDs, and can make my sys-
tem sound as good with CDs as with a
$1,500 cartridge/arm/turntable combo.
Let's face it: Some Compact Discs
sound lousy, even if played through a
Wadia, just as some LPs sound lousy
even when played using the latest
Koetsu phono cartridge.

What does Bert Whyte propose us-
ing as a CD transport suitable for con-
nection to the Wadia? Surely not a
Magnavox 460. Perhaps a CD-ROM
drive at about $1,5007

In short, | think Bert Whyte's column
is going to turn off, rather than turn
on, those readers who have been sit-
ting on the fence with regard to the
Compact Disc. | mean, wouldn't you
question the feasibility of a playback
technigue requiring 72,000,000 calcu-
lations per second?

Bernard A. Engholm
Carlsbad, Cal.

—_
S
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Headphones s
For The ‘
Digital Era.

Records aren't the only
things made obsolete by
CD’s. Many headphones that
sounded fine with analog '
audio just aren’t up to repro-
ducing the remarkable clarity
and full dynamic range of digital
sound. In the tradition of the
professionally used AKG K240
series, AKG continues to meet this
technological challenge with the new
K280— the first parabolic headphones
designed specifically for digital recordings. Within esch earcup are
two perfectly matched transducers computer-positioned to focus
interference-free sound at the center of the user’s ear. This “‘acoustic
lens'’ offers exceptionally transparent sound and dimensional imaging,
while the use of doubled transducers improves channel balance and in-
creases dynamic range to match the most demanding performance.
Comfortable and accurate, AKG K280 headphones are designed to be
driven by the low impedance outputs of modern CD players and audio
gear. Also available is the K270, a non-open air [sealed\f version of
the K280.

AKG headphones. The standard of performing artists and recording
engineers around the world. When you're listening in the digital era,

you'll want to hear it all.
ggﬁ“(ﬂﬂ
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Focusing on new technology.
77 Selleck St. Stamford, CT 06902
©-AKG 1988 ®Akustische und Kino-Gerate Gmbh, Austria (203) 348-2121
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Nighttime AM Reception

Q. Why is it that some AM stations
are not very strong after sunset, and
others, not even present during the
day, are strong after sunset?>—Richard
Harding, Peabody, Mass.

A. The effect of sunlight in the por-
tion of the radio-frequency spectrum
used to transmit AM broadcast signals
is such that, during daylight hours,
these signals are absorbed by the ion-
osphere. After sunset, the nature of the
atmosphere changes, and these sig-
nals are not absorbed to the same ex-
tent. If the signals are not absorbed,
they will travel farther and be heard at
night.

This can result in problems after sun-
set. Just tune around the dial, and
you'll discover that many frequencies
which had no stations on them during
the day are so overpopulated that
there is nothing but a jumble of sound.
Even when you are near a desired AM
station, reception may be blurred by
distant stations occupying the same
frequency.

The scenario just described would
be worse if steps were not taken to
alleviate the situation. Let's assume
that stations A and B share the same
frequency. Station A interferes with sta-
tion B at night. Station B may be inter-
fering with station A, as well. To avoid
the problem, they “protect” one anoth-
er. This is done by changing the pat-
tern in which their waves are radiated.
In daylight hours, these stations may
radiate their signals equally in all direc-
tions. At sundown, each station adjusts
its radiation pattern so that it becomes
directional.

If you happen to live south of station
A, and if that station causes interfer-
ence to listeners of station B (located
south of you), you will notice that the
signal strength of station A drops sud-
denly at sunset. Because station B pro-
tects against interfering with points to
its north, you may never even know it is
sharing the frequency with station A.

Noisy Alternator

Q. | have a problem with my car
stereo. Despite what | believe is the
right installation and grounding of the
equipment, and even the isolation of
the equipment from the rest of the
electrical system, | hear a whining,
variable pitch on acceleration. This

happens despite the installation of a
noise suppressor, and | can hear the
noise with the gain turned down. It is
most apparent when other parts of my
1980 Honda Accord LXi's electrical
system are in use (particularly head-
lights, brake lights, or the air condition-
er).—Richard Borts, St. Louis, Mo.

A. You say that you installed a noise
suppressor, but some suppressors are
used to cover noise from ignition sys-
tems while others are designed for use
with alternators. Because of the de-
scription you gave, | believe that the
noise you hear is produced by the al-
ternator. If you do not have a suppres-
sor on the alternator, have one in-
stalled as a first step.

If you have wired your stereo equip-
ment to the battery, did you wire both
the ground and “hot” wires directly
to the battery? You should do so. It
is-never a good idea to rely on the
body of the car to carry ground to the
battery. It may also be that you relied
on the body to carry speaker grounds.
Wire the speakers directly to the
equipment.

(Editor's Note: My installer, Tony Igel
of Stratford Service in New York, sug-
gested some additional possibilities.
He says Hondas often have wiring har-
nesses running just above the dash-
board'’s radio slot. One or more wires
are probably radiating interference into
your stereo system. These should be
checked, one by one, for interference:
many installers have “sniffer” devices
that detect nearby signals. The guilty
wires should be cut, lengthened, and
rerouted. If your system has a separate
amplifier, try low-level noise filters,
which are designed to be wired or
plugged into the signal cables be-
tween the system’s head unit and the
amplifier—/.B.)

Possible Overload

Q. When I am listening to FM stereo
with headphones, | can hear what
sounds like another station in the back-
ground during quiet passages. | can
only hear this with headphones. Is it
the result of some shortcoming in my
sterec system's tuner?—Joseph S.
Barbera, Buffalo, N.Y.

A. Do you hear the background
“station” only when listening to FM? I it
turns out that you hear it when listening
to other sources, chances are the

problem is caused by radio frequen-
cies getting into the equipment via an
interconnect cord or other means.

We'll assume, however, that you
hear this background station only
when listening to FM stereo, as you
said. There can be a couple of poten-
tial sources of the sound.

The first possibility is that your tuner
is being overloaded by a strong signal.
If you can hear a signal when tuning
the dial—and this signal is heard at
several points on the dial, in addition to
the proper one—you probably have
FM overload. To cure this, you'll need
to place an attenuator between the an-
tenna lead-in and the antenna input
terminals.

The other possibility is not at all
related to overload. The sound you
hear may not be that of a background
station, but the audio of an SCA sub-
carrier. These subcarriers are broad-
cast along with the programs you ex-
pect to find on your FM stations, and
are designed for special applications,
such as background music for stores
and restaurants. If the subcarrier is
modulated more heavily than is appro-
priate, listeners to the main FM pro-
gram will hear a faint trace of the SCA
subcarrier signal.

It also is possible that your tuner is
misaligned somewhat, especially in its
i.f. stages. If this is so, nonlinearities
will be introduced and will result in the
SCA signal being heard as described.

Relative Power of Phones
and Speakers

Q. When | listen to my system via
loudspeakers, the power level meter
shows a reading of “1.” To listen via
headphones at what | believe to be the
same loudness, | have to turn up the
volume such that the meter shows al-
most “3.” Can you explain this? It is my
understanding that headphones re-
quire much less power than loud-
speakers.—Michael Gompper, Man-
chester, Conn.

A. You are quite right! Headphones
require much less power than loud-
speakers do. If the phones were con-

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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The ultimate in sound... The ultimate in savings...

174328. George Har-
rison—Cloud Nine. Got
My Mind Set On You,
more. (Dark Horse)

115457. Itzhak Periman:
French Violin Show-
pieces. Havanaise,
Carmen-Fantasy, more.
(DG DIGITAL)

134408. David Sanborn
—Close Up. Slam, You
Are Everything, etc.
(Warner Bros.)

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

134420. John Cougar
Mellencamp—The
Lonesome Jubilee.
(Mercury).

152854. Whitney
Houston—Whitney.
Didn't We Almost Have It
All, etc. (Arista)

182522. Dirty Dancin
{Original Soundtrack).
(I've Had) The Time Of
My Life, more. (RCA)

154633

START NOW WITH 4 COMPACT DISCS!

180187. Bruce Hornsby
& The Range—Scenes
From The Southside.
The Valley Road. more.
{RCA)

124546. The Moody
Blues—Sur La Mer. |
Know You're Out There
Somewhere, No Lies,
etc. (Threshold)

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

144578. The Judds—
Greatest Hits. Give A
Little Love, Mama He's
Crazy. more. (RCA)

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

115530. Eine kieine
Nachtmusik, Pachelbel
Canon, Toy Symphony.
Marriner, Acad. of St
Martin. (Philips DIGITAL)

153582. Tracy Chapman.
Fast Car, Talkin' Bout A
Revolution, Baby Can |
Hold You, etc. (Elektra)

123385. Eric Clapton—
Time Pieces {The Best
Of). Layla, | Shot The
Sheriff, After Midnight,
etc. (Polydor)

115436. Horowitz Plays
Mozart. Concerto No.
23, more. (DG DIGITAL)

123721. Jimmy Page-—
Outrider. Wasting My
Time, The Only One,
Wanna Make Love,
Hummingbird. (Geffen)

173233

163600. Segovia Plays
Bach. 3 Lute Pieces,
Chaconne, more. (MCA)

153810. Talking Heads

—Naked. (Nothing But)
Flowers, Mr. Jones, Totally
Nude, Blind, etc. (Sire/Fly)

115306. Handel, Water
Music. Trevor Pinnock,
cond. (Archiv DIGITAL)

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

223559. Beach Boys—
Endless Summer. Fun

Fun Fun, | Get Around,

Surfer Girl, Don't Worry
Baby, more. (Capitol)

Yes, Pick Any 4 Compact Discs Shown Here! You need buy just one
selection at regular Club prices (usually $14.98-$15.98)...and take up
to one full year to do it. Then you can choose another CD free as a
bonus. That's 6 compact discs for the price of 1 and there’s nothing
more to buy...ever! (Shipping & handling added to each shipment.)

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

writing to us.

FREE 10-DAY TRIAL
Listen to your 4 introductory selections for a full 10 days. If not
satisfied, return them with no further obligation. You send no money

now, so complete the coupon and mail it today.

Compact Disc Club (A Service of BMG Direct Marketing, Inc.)

6550 €. 30th St., Indianapolis, IN 46219-1194

COMPACT

a
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153501. U2—The
Joshua Tree. With Or
Without You, Still Haven't
Found What I'm Looking
For, etc. (Island)

105392. Pops In Space.
Boston Pops/Williams:
Star Wars, Superman.
more. (Philips DIGITAL)

173406. Jazz CD Sam-
pter. 15 performances

from Louis Armstrong,

others! (PolyGram)

100008. Randy Travis—
Old 8x10. Honky Tonk
Moon, Deeper Than The
Hotler, Is 1t Still Over?,
more. (Warner Bros.)

115356. Vivaldi, The 4
Seasons. Trevor Pin-
nock. (Archiv DIGITAL}

164160. The Who—
Greatest Hits. Pinball
Wizard, Who Are You,
tAagic Bus, more. (MCA)

100035. Robert Palmer
—Heavy Nova. Simply
lrresistible, It Could
Happen To You. She
Makes My Day. etc.
{EMI-Manhattan)

134647. Rhapsody In
Electric Blue. Gershwin
on synthesizer by Jeflrey
Reid Baker. (Newport
Classic DIGITAL)

244006. Simon &
Garfunkel—The
Concert In Central
Park. [1 disc]
(Warner Bros.)

134321. Led Zeppelin
—Houses Of The Holy.
Tne Song Remains The
Same, more. (Atlantiz)

104810. Mozart, Syms.
Nos. 40 & 41 (Jupiter).
Levine, Chicago Sym-
phony. (RCA DIGITAL)

114734. Dire Straits—
Brothers In Arms. Money
For Nothing, Walk Ct
Lite, etc. (Warner Bms.)

154404. Chicago 19. |
Don't Wanna Live With-
aut Your Love, Hear in
Pieces, etc. (Reprisa)
125157. Rachmaninov,
Piano Concerto No. 3.
Viadimir Ashkenaz
piano. (London DI&:’TAL)

150913. Van Halen—
0uB12. When It's Love,
Black And Biue, etc.
(Warner Bros.)

160027. Alabama—
“Live". Love In The First
Degree, There's No Way.
Dwceland Delight, etc.

2€2889. Virgil Fox—
The Digital Fox.
(Eainbridge DIGITAL)

144313. Classic Rock,
Vol. 1. Elton John:
Bannie & The Jets;
Steppenwolf: Born To Be
Wild; Steely Dan: Do it
Apgain; etc. (MCA)

143612. Beethoven,
Symphony No. 6
(Pastorale); more.
Previn. (RCA DIGITAL)

| v

?" P

1 SMALLWORLD|
134347

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

144300. Phil Collins—
12 Inchers. Extended
versions of big hits One
More Night, etc. (Atlantic)

154358. Slatkin
Conducts Pictures At
An Exhibition, more.
(RCA DIGITAL)

154375. Pat Benatar—
Wide Awake In Dream-
land. All Fired Up, Lets
Stay To%emer. Cool Zero,
more. (Chrysalis)

273965. Sting—
Nothing Like The Sun.
We'll Be Together. They
Dance Alone. etc. (A&M)

115541. Bach, Bran-
denburg Concer-
tos Nos. 1-3. Pinnock.
(Archiv DIGITAL)

163322. Elton John—
Gt. Hits, Vol. 1. (MCA)

153697. Elton John—
Gt. Hits, Vol. 2. (MCA)

SAVE

i 500/0

INSTANT HALF-PRICE BONUS PLAN
Unlike other clubs, you get 50%-off Bonus Sav-
ings with every CD you buy at regular Club prices,
effective with your first full-price purchase!

r

RUSH ME T_HESE 4CDs (indicate by nurmber):

| O | R

1 am most interested in the musical category | A [ EASY LISTENING (instrumentai/vocal Moods)
checked here—but | may aiways feel free to

B[] COUNTRY C []1HARDROCK

| O

= omn sss msm YOUR SAVINGS START HERE == aas amn ssm
Mail to: Compact Disc Club/PO. Box 91412/Indianapolis, IN 46219
YES, please accept my membershig in the Compact Disc Club and send me the four
Compact Discs I've indicated here, billing me for just shipping and handling under the
terms of this ad. | need buy just 1 CD at regular Club prices during the next year—after
which | can choose a FREE bonus CD! That's & for the price of 1 ..with nothing more to buy
ever! (Shipping & handling is added to each shipment.}

]

choose from any (check one only} D[ 1 POP/SOFT ROCK E [ ] CLASSICAL
IMR
IMRS _ — ——
I MISS First Name Initial Last Name (PLEASE PRINT)
Address e e em m=—
City - State Zip -
Telephone { e N R

Area Code

Signature - - o XMT25

Limited to new members. continentai USA only One membership per family We reserve the right to request
dditional information or reject any application. Local taxes, if any, will be added
aEee SR SRS GNTR EEEe o S 0T R S ion O o oEmm
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In large measure, it is by

the fundamental frequencies
and their relative strengths
that we can determine the
nature of a sound.

nected directly to the speaker termi-
nals, very little volume would be need-
ed. In fact, it would be almost impossi-
ble to adjust the volume. When the
volume was properly set, you would
find that the power level meter would
probably show nothing, so slight is the
power being used.

What accounts for your observa-
tions? There is a power-reducing cir-
cuit in the amp. The phones are con-
nected to it, rather than to the speaker
terrminals. This permits better control of
the volume and prevents the phones
from being damaged by excessive
power.

BEAUTIFUL MU
IS ONLY
SKIN DEEP

Q

aucioquest

“Skin effect”
is a phenomenon
which causes dis-
continuities in the
behavior of electrical
current as it flows thru
the core and outer skin
of an audio conductor
This effect causes much
of the distortion, poor imaging
and poor dynamic contrast
in most conventional speaker
cables.

LiveWire Black prevents
these problems by using &
surface-only conductors.
These technically sophist-
cated conductors have a
single layer of .254mm OFHC
copper stranded around &
polypropylene core.

Audition LiveWire Blac«
at your nearest Audioquest
Jdealer and he'll show you
1ow to keep your music skin
deep and beautiful.

P. 0. Box 3060, San Clemente, CA 92672 USA Tel: 714/498-2770 Fax: 714/498-5112 Tix: 2058354

Your level indicator doesn't really
read power (which involves both volt-
age and current) but voltage alone
Depending on where it is in the amplifi-
er circuit, the reading will be about the
same for any given volume control set-
ting and input signal tevel. This is true
whether the amplifier is feeding rea-
sonably high power to the speakers or
low power to the headphones.

Harmonics and Octaves

Q. 1 am confused as to what a har-
monic is. What are first, second, third
etc. harmonics? What are they used
for? Also, what is an octave and how
does it fit in with the subject of harmon-
ics?—Sid Drexler, Wantagh, N.Y

A. Mankind can, and does, deal
with harmonics. They are inherent in
most devices which produce sound
waves.

Consider a frequency—any frequen-
cy. For illustration, we will consider a
frequency of 200 Hz. When this fre-
quency is transmitted in air, the device
producing that frequency will vibrate
200 times each second. This is also
true of our eardrums, which receive the
sound. Because of the nature of a vi-
brating system, there will be other vi-
brations set up in the device which is
producing our 200 Hz. The most com-
mon occurrence is for the device to
vibrate both as a whole and as though
it were really two separate halves.
Thus, in addition to the main, 200-Hz
tone, this same device will also pro-
duce a 400-Hz tone.

The original 200-Hz tone is often re-
ferred to as the fundamental, or the
first harmonic. The second frequency
(400 Hz) is twice that of the fundamen-
tal and is known as the second har-
monic. Other vibrations can be gener-
ated which will always be exact multi-
ples of the original, or fundamental,
frequency. Thus, the third harmonic is
600 Hz (three times the fundamental).

Harmonics and octaves are related.
If the fundamental frequency is dou-
bled, we say that the resulting frequen-
cy (the 400-Hz second harmonic) is
one octave higher than the fundamen-
tal (the 200-Hz frequency we started
with). What is the relation to the funda-
mental if we wish to produce the next
higher octave? Well, it is 800 Hz be-
cause, in order to obtain it, we again
must double the frequency. Hence, the
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Now that the picture on our
big screen televisions is
just about perfect,we decided to
work on something else.




Our 35" direct-view
monitor/receiver has our exclusive
Diamond Vision® Il picture tube
and a wide band video
amplifier capable of 560 lines of
resolution, compared to the normal
340 lines.

AmirsuRisHI

The Home Theater System speakers
have a 12" cast frame woofer,
5"midrangeand a
titanium dome tweeter. And
individual controls let you vary the
midrange and tweeter levz'g

Its not the easiest thing Introducing Mitsubishi your favorite movies, sporting
being perfectionists. Home Theater Systems.Our  events and programs the kind
Justwhenyouvedeveloped  new series of integrated com-  of fidelity a television alone
a 35-inch television thatsevery ~ ponentsthatdoesforsound  could never produce.

bitasclear and sharpasconven-  what we've always done for Thanks largely to our new
tional size sets, you see some- sight: Makeitlarger thanlife.  M-AVI audio/video receiver.
thing else that could stand Now, alongwithapano- ~ Notonly does it produce a wall-
some improvement. ramic picture, our Home shaking 125 watts of power*

Or, in this case, you hear it. Theater componentscan give  but it comes equipped with the



Our new M-AV1
audio/video receiver delivers
125 W/Ch. ¥ with 25 W/Ch.rear
Dolby Surround”™
The connectors are gold plated,
and all functions are displayed on

screen in an easy-to-vead meni.

Our M-C5100CD player
features 8-times oversampling
and 18-bit digital analog converters.
And our M-T5100
dual cassette deck comes with
both Dolby* Band C.

With horizontal resolution
eater than 400 lines, our
S-VHS/Hi-Fi VCR can generate
animagethats 67%
sharper than ordinary VCRS5.

same kind of Dolby player to the cassette deck and And see with your own
Surround™soundyou  soon. And a singleilluminated  ears how greatitsounds.
hear 1[] d’leaters‘ remote lets you Contl‘ol everY’ For the rame of your authorized Mitsubishi Home Theater

Systems dedler, call (800) 556-1234 ext. 145. In Culifomia,

- 1 1 (500) 441-2345 5 Cabinet colors and finishe ary.
On-screendisplays  thing fromthe comfortofyour — §@szge 15 o caon ad g ey

] 1 1 i - 1 tories Licensing Corp. Diamond Vision Il is a registered trade-
glve y(:)u S“mple INsruc own reC]‘mer' mark of‘\htsubishx Electric Corporation. *125 watts/ channel,

1 1 1 1 min. RMS, both chanr en i S fre
| tions for switchingfrom ~ Forademonstration, i RS b s e mie  OHMS from 208
d’le \/CR O t_l"le CD minus t_l"le rechner’ visit an Electric Sales America, Inc.
authorized Mitsubishi Home

One remot conrelscvrything n thisad. Theater Systems dealer. )\ MITSUBISHI'

Mitsubishi Electric Sales America. For an overview of Mitsubishi audio/video products, Enter No. 42 on Reader Service Card




Using a motor generator for
converting European power to
American standards would be
bulky and expensive but
might have its benefits.

e B S | S S s

second octave above the fundamental
is 800 Hz, which is the fourth harmonic
of 200 Hz, and not the third as you
might have supposed.

Different vibrating systems produce
different degrees of harmonic energy
in relation to the fundamental. In large
measure, it is by these frequencies

and their relative strength that we de-
termine the nature of a sound. The dif-
ference in sound between a clarinet
and a flute is determined in this way.
The flute’s output contains very little
harmonic energy. The clarinet, on the
other hand, is an instrument that is rich
in harmonics.

When it comes to the reproduction of
sound, our goal is to reproduce a tone
as accurately as possible. We do not
want added harmonics to be generat-
ed in a high-fidelity system. If there are
harmonics already present in the origi-
nal program source, so be it. We do
not wish to add more of them via the

Mastery. Reliability. Convenience.

A new hybrid from Audio Research
leads the way in amplifier technology.

The Hybrid Lineage
Audio Research has been a
leader in developing inno-
vative hybrid audio circuits

combining the linearity
and harmonic accuracy of
vacuum tubes with the low

noise and long service life
of field-effect transistors.

You'll hear that lineage in
the D125’s ability to pro-
duce musical dynamics with palpable authority,
and low-level information with a transparency
and lack of grain that mimics reality. Given a
first-class program source, the D125 brings
to the soundstage a three-dimensionality
and preciston unique in this price range.

Unparalleled Convenience and Reliability
The D125 was also designed to provide
day-to-day reliability and convenience.

Sophisticated protection circuitry assures
that potentially damaging input signals won't
stress the eight 6550 output tubes.

Routine maintenance
couldn't be easier. Tube
balancing is controlled
automatically. Plate Cur-
rent Controls on the front
panel allow the owner to
keep performance
optimized as tubes age.

HIGH DEFINITION® MUSIC REPRODUCTION

Enter No. 11 on Reader Service Card

The D125 Stereo Amplifier

By occasionally checking
the Low Current Monitor
LEDs on the main circuit
board, the owner can
determine whether indivi-
dual tubes need replacing,
and do it himself. Quickly,
economically.

And installation conven-
ience? Music lovers who
are looking to reduce the
visual impact of their amplification can tuck
the D125 out of sight in a cabinet or closet,
thanks to its moderate dimensions and
quietly efficient fans.

20 Years of Quality

Of course, the quality of components and
construction is as you would expect in a
component from Audio Research. And D125
owners can rest assured their amplifier will
have parts and service support for as long
asthey own it. That's a commitment to
customers Audio Research has upheld for
20 years.

Audition the D125 at your Audio Research
dealer soon.

audio research
sorporation

6801 Shingle Creek F-‘arkwaé

Minneapolis, Minnesota 5543
Area Code 612/566-7570
Telex: 290-583

sound system.

When we refer to measuring bar-
monic distortion, we are measuring the
amount of harmonics which are intro-
duced by the device being tested. The
lower the percentage of such added
harmonics, the better the device will be
in this regard.

A Different Approach
To European Power

Q. I believe that | have another an-
swer to the matter of operating nominal
110-V, 60-Hz sound equipment when
you are in an area which has 220-V,
50-Hz power. Why not simply produce
your own 110-V, 60-Hz power? Just
buy a portable a.c. generator, avail-
able at most hardware stores. Rather
than using the noisy gasoline engine to
turn the shaft, remove it and replace it
with a suitable 220-V a.c. motor capa-
ble of running at 50 Hz.

I am assuming that this can be situ-
ated in a basement far enough from
the listener that the noise would be
inaudible. The 110-V current could be
brought to the audio equipment via an
extension cord, if necessary. Do you
think this solution is reasonable?—Rick
Heil, Glendale, Wisc.

A. Well, yes, it is possible to do what
you suggest. You must be sure that the
motor turns at the speed which will
permit the generator to produce 60-Hz
current. This could entail using beits
and pulleys properly chosen to pro-
duce the needed generator speed.

The contraption will be bulky and
expensive. | can't prove it, but | think it
will cost more than the step-down
transformer usually employed. Of
course, your scheme will provide 60
Hz; that is important for some devices
which include synchronous or induc-
tion motors whose speed is directly
dependent on power-line frequency.

Not only will you need a line from the
basement to feed power into your au-
dio equipment, but you will also need a
way of turning the generator off when it
is not needed. 4
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Nothing comes remotely close.

EVERSE %5

Introducing “‘The System’’ by Proton.

Enter No. 50 on Reader Service Card

You're fooking at the perfect synthesis
of advanced electronics, sophisticated
design and uncompromising sound. It's
“The System,” Proton’s incomparable
new, integrated audio components with
remote control

There's a fully programmable compact
disc player that lets you play up to 20 of
your favorite selections-in any order-
totally free of distortion or noise.

Adigital tuner that locksin the precise
station frequency for clean, undistorted
listening. Powered by a component-
quality amp with 22 watts per channe!.
An auto-reverse cassette deck with
Dolby® B Noise Reduction that plays and
records in both directions for continuous
enjoyment

And our AL-200, two-way acoustic
suspension speaker system.{ts6.5inch
woofer and wide dispersion dome tweeter

deliver sound so breathtaking, you simply
won'tbelieve your ears.

Eventhe sleek, comfortzhia ramste
controlis awork of art that's exception-
ally easy to work. While you may find a
system with similar components as
“The System,” that's where the similarity
ends. Because when it cames to sound,
nothing comes remotely close.

Call for your free Ultimate Systems
Guide. Proton's Ultimate Systems Guide
for Audio/Videophiles tells you alfabout
the innovative technology and designin
our renowned line. For your copy, and
the name of the Proton retailer nearest
you, call (800) 772-0172.In California,
(800) 428-1006.

PROTON

CLEARLY THE 8EST

737 W Artesia Bivd. Compton, CA 90220
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Sz
Mosfet Power Amplifiers

Pro-Power Four

DESCRIPTION: The New PRO-POWER
amplifiers are especially designed for the
extended Dynamic Range requirements of
today’s Compact Disc players and Hi Fi
VCRs. The ULTRA HIGH CURRENT design
offers you incredibly high power without
sacrificing distortion-free performance,
superb reliability, and the utmost in sonic
purty. These new amplifiers operate flaw-
lessly under all operating conditions. It is
wel known that most of zoday’s highly
regarded loudspezkers exhibit impedance
curves which drop to 1 o- 2 ohms at some
frecuencies, and in conventional amplifiers
this results in sevare clipaing and the
triggering of protective ci-cuitry. However,
our new PRO-POWER Phese Control ampli-
fiers continue to operate even under those
extremely low impedance conditions. Cur-
rent limiting had been eliminated entirely
by the use of the latest POWER MOSFET
technology, thus avoiding the sonic degra-
dation typically found when limiting cir-
cuitry .is employed.

FRO-POWER FOUR
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FEATURES: MOSFET amplification stages
p-ovide the utmost in sonic purity, rivaling
that of vacuum tube amplifiers...Precision-
Calibrated LED power meters (0-400 watts
at 8 ohms)...Speaker switching for two
pair of stereo speakers...True clipping
indicators for each channel...Ultra high
storage capacity filter capacitors, as wit-
nessed by True Clip lights remaining on
fcr up to several minutes after turning AC
power off...Professional rack-mount front
panel...optional hardwood side panels.
SPECIFICATIONS: CONTINUOUS RMS
POWER: 205 watts per channel @ 8 ohms,
20Hz-20kHz, 300 watts per channel @ 4
ohms, 20Hz-20kHz, 450 watts per channel
@ 2 ohms, 1kHz...DISTORTION: THD—
0.J5% at rated power, 20Hz-20kHz,
IMD—less than 0.05%...FREQUENCY
RESPONSE: 20Hz-20kHz, +0.1dB...SIGNAL-
TO-NOISE RATIO: Minus 105dB...SLEW
RATE: 50 volts/microsecond...DAMPING
FACTOR: Greater than 200...PHYSICAL:
19"Wx5% "Hx12"D, 30 pounds.
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Pro-Power Three

PRO-POWER THREE: If you desire all of
the performance features of the highly
acclaimed Pro-Power Four without: LED
power meters, select the Pro-Paower Th-ee.

Pro-Power One

PRO-POWER ONE: The NEW PRO-POWER
ONE amplifier provides all of the perfomm-
ance features of the PRO-POWER FOUR in
a smaller, non-rack-mountable chassis.
PHYSICAL: 82" Wx5"Hx14"D, 20 pounds

PCR800

The PCR800 amplifier is similar o the
PRO-PCWER ONE, rated at 205 watts per
channel @ 8 ohms, but with plain overlay
front panel.

MOSFET POWER AMELIFIER
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TAPE GUIDE

HERMAN BURSTEIN
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Test-Tone Generator

Q. | have a Numark TC4100 tape
deck with a built-in tone calibrator/mix-
er which generates 400-Hz and 8-kHz
test tones and has adjustable bias. The
instruction manual is not very good,
however, and | have a couple of ques-
tions. Can the test tones be used to
adjust bias for a particular brand and
type of tape, and, if so, what is the
procedure? Can the test tones be used
to check the azimuth alignment of the
tape heads?—Mike Morena, Camarillo,
Cal.

A. The usual procedure for adjust-
ing bias in a tape deck by means of a
two-tone calibration system is to re-
cord both tones and adjust bias so that
the levels of the two tones are equal in
playback. If you find the resuitant very
high treble response unsatisfactory,
you can touch up the bias by reducing
it slightly. Contrariwise, if treble proves
excessive, you can increase bias
somewhat (which has the advantage of
also reducing distortion).

The test tones cannot be used for
adjusting playback azimuth. For that
you need a test tape (quite expensive)
containing a high-frequency tone, typi-
cally about 12 or 15 kHz. The proce-
dure is to play the test tape and adjust
playback-head azimuth for maximum
output. If the deck has a separate re-
cord head, an audio generator is re-
quired to produce the same tone, and
record-head azimuth is adjusted to
produce maximum output in playback.

Picking a Reliable Deck

Q. Have there been any studies con-
cerning the reliability of various brands
and models of tape decks? Or can you
point out any guidelines for buying a
reliable deck? My family and | have
had a lot of problems with every type of
cassette deck we've had—home, car,
or portable.—Joseph A. Arlt I, Phila-
delphia, Pa.

A. 1 do not know of any studies that
have sought to rate tape decks, or oth-
er audio components, in terms of reli-
ability. This would be a very time-con-
suming study, and by the time it was
completed, there would be a whole
new assortment of cassette decks on
the market.

A reasonable guide to reliability is
the deck’s price and the reputation of
the manufacturer. Two decks may out-

wardly look very much alike and may
offer pretty much the same features,
yet they may differ substantially in
price. A key reason for this difference
is usually the quality of parts and con-
struction, which substantially deter-
mines reliability.

Another factor in reliability is com-
plexity. The more features a deck
boasts, the more things there are that
can go wrong; so the simpler the bet-
ter, all else being equal.

Equipment reviewers sometimes
look inside a deck to evaluate the qual-
ity of components and assembly. Their
remarks in this respect can be an in-
dex to reliability. Finally, a model that
has been on the market for a substan-
tial period and has sold successiully
may have an edge in reliability be-
cause the manufacturer will have had
time to refine the product and eliminate
the bugs. Similarly, a firm which has
made cassette decks for many years
will usually have an edge.

“Hot” Tape

Q. I have just changed to a different
brand of tape; its output is 3 dB greater
at the high end. My deck automatically
optimizes itself for any tape, and tests
have shown that its frequency re-
sponse is =1 dB from 20 Hz to 18 kHz.
Will my deck compensate for the 3-dB
gain at the high end and still give flat
response, or will there be a 3-dB rise at
the high end? If the deck compensates
for the high-end gain and gives flat
response, what would be the purpose
of having a tape with such a character-
istic’—Michael P. Conner, St. Louis,
Mo.

A. If your deck does a proper jcb of
automatically adjusting bias, EQ, and
record sensitivity for the tape in use,
response should remain flat with the
new tape.

The purpose of a tape with an extra
few dB of response at the high end is
to reduce the chances of distortion ow-
ing to insufficient bias. Reduced bias
may be needed to maintain treble re-
sponse of a poor tape, but if a tape has
good high-end response, more bias
may be used with less chance of dis-
tortion.

If your deck automatically adjusts
record EQ, the tape with superior tre-
ble response requires less treble boost
in recording, which reduces the

chance of tape saturation. (Tape satu-
ration causes distortion and loss of re-
sponse at the very high end.)

All in all, if everything else remains
equal, the extra gain at the high end
can prove useful.

Tape Type Choice

Q. After reading Howard A. Rober-
son’s article in the November 1987 is-
sue, in which he reviewed 35 cassette
tapes, | am more confused than ever
about the pros and cons of low- and
high-bias tapes. In the article, it seems
that Type I (low-bias) tapes are rated
better than Type I (high-bias) tapes. If
that's the case, why do tape compa-
nies push high-bias tapes, and why do
they cost more?—Greg Stefano, Seat-
tle, Wash.

A. Originally, Type Il tapes were in-
troduced because they provided bet-
ter performance than Type |, particu-
larly with respect to high-frequency re-
sponse. However, continued techno-
logical advances have enabled Type |
tapes to stay not much behind (and in
some cases to equal or surpass) Type
Il, as was brought out in Mr. Rober-
son’'s article and in other articles. In
general, the chief advantage of Type Il
lies in its somewhat higher S/N ratio,
which is due to the fact that this tape
type's playback EQ entails greater
bass boost (or, depending on how you
look at it, greater treble cut). Still, some
companies that employ Type [l for pre-
recorded cassettes eschew this ad-
vantage in order to achieve more
headroom, and designate their cas-
settes for Type | playback EQ. They do
S0 because less treble cut in playback
entails less treble boost in recording
and, therefore, less risk of tape satura-
tion at high frequencies.

The generally higher price of Type Ii
tape owes principally to the higher cost
of making its magnetic coating, which
is either chromium dioxide or cobalt-
doped ferric oxide.

Type IV tapes (which require by far
the highest bias of all) are particutarly
advantageous in providing headroom.
That is, they permit more extended tre-

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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COMPROMISING WITH YOUR TAP IS LIKE COMPROMISING
WITH ANY OTHER COMPONENT IN YOUR SYSTEM.

Even the most advanced system is only as good as the tape
you put into it. Thats why Maxell has created XLII-S. G
Its unique Epitaxial formula combines gammaferric oxide S
and cobalt ferrite for superior response at all frequency levels. §
The resulting superfine particles offer unprecedented clarity
and brilliance. And make XLII-S the perfect tape for record-

lnm- ‘?O ;

ing your most demanding sources. <

So match your tape to the other components in your sys- [T} HXEI I
tem and use only XLII-S from Maxell. Anything less isjust  The Tape That Delivers
kid stuff. Higher Performance.

1983 Maxell Corporation of America, 22-08 Route 208, Far Lawn, N J. 07410
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Sixth Generation
Technology from the
Inventors of Surround

‘

"Dolby
Surround™
depends on the
same basic patents
as SQ and all it's
relatives, hcensed then,

as now, by Peter Scheiber
Edward T. Canby, 1987,
AUDIO Magazine

Peter Scheiber, the ‘father’ of sur-
round, and Jim Fosgate, the
inventor of variable speed logic
steering, present PRO®PLUS®.

BEST OF BOTH WORLDS:
PURE CLASS ‘A’
ANALOGUE SIGNAL
PATH and DIGITAL
STEERING LOGIC

Complex program material often causes
a momentary soundfield collapse in
other processors but not with PROe
PLUS. Proprietary high-speed digital
steering logic automatically shifts attack
and release times to maintain maximum
interchannel separation.

Combined with the ‘purest and most
sophisticated signal path in any sur-
round processor, the result is a natural
and incredibly spacious soundfield that
extends beyond the boundaries of your
listening room walls.

YOUR TICKET TO SPACE!

Stereo processing is no mere after-
thought. Fosgate surround processors
accurately re-stage conventional stereo
or surround encoded sources into a
360° soundfield with the acoustical
space of the original performance.

‘Dolby Surround' is a Trademark of DOLBY Labs. Licensing

Corp
‘PRO®PLUS" is a Registered Trademark of Fosgate, Inc

NOTHING ELSE EVEN
COMES CLOSE!

The recommended bias setting
may produce a slight drop in
treble response, but further
reducing bias would probably
cause increased distortion.

A few of the more than 200 Fosgate Retail Dealers throughout
the U.S

Harvey's, NYC; Designatron, Hicksville, NY; Audio Exchange
NYC; Sound by Singer, NYC; Audio Interiors, Hauppauge, NY,
American Audiophile, Lynnbrook, NY; Rowe Photo, Rochester,
NY: Paul Heath, Chicago, IL; Jonas Miller, Santa Monica, CA;
Laser's Edge, Canoga Park, CA; Marconi Radio, Glendale, CA;
Stereo HiFi Center, Torrance, CA; Century Stereo, San Jose-
San Mateo, CA; Sterec Shop, Hartford, CT, Natural Sound,
Framingham, MA; Lighting Experience, Owings Mill, MD;
Bjorn's Stereo, San Antonio, TX; Home Entertainment,
Houston, TX; Audition, Sait Lake City, UT

P.O. Box 70, Heber City, UT 84032
Tel 801-654-4046 FAX: 801-654-4112
Fosgate-Canada 1-800-465-7777

ble response at high recording levels.
Still, by providing a safety margin of a
few dB when setting record level, you
can achieve very good treble response
with Types | and Il cassettes and a
gooc tape deck. As for price, Type IV
tape is the most difficult and costly to
make.

New Tape for an Old Deck

Q. | have an open-reel deck and am
shifting to a new tape. However, with
the present bias and record EQ, the
new tape has excessive highs from
about 4 kHz upward, reaching 6 dB at
16 kHz. This indicates underbiasing
andlor excessive treble boost in the
record circuitry of the deck. How can /
optimize bias for the new tape? The
instruction manual says that | shculd
adjust bias so a 1-kHz tone drops 0.2
dB past maximum response. Showd |
do this with the old tape and then ad-
just the record EQ on the basis of the
new tape?—R. Wendell Butz, Colum-
bus, Ohio

A. Bias should be adjusted based
on the tape you plan to use: Your new
tape. Therefore, following the prcce-
dure recommended in your manual,
you would record a 1-kHz tone on the
new tape, gradually increase bias until
you get maximum output of this tone in
playback, and further increase bias
until output drops about 0.2 dB.

If this results in nearly flat response,
you can stop there. You might consider
adjusting bias slightly to get even flat-
ter response; if you don't change the
bias, you'll have to adjust the record
EQ. As you already recognize, increas-
ing bias causes high-end response to
drop, and vice versa. If the manual's
bias adjustment procedure produces a
slight drop in treble response, | would
be inclined to accept this; otherwise, if
you reduce bias, you will probably be
increasing distortion.

Bias for Metal Tape

Q. In a recent review of cassstte
tapes, it was noted that a particular
metal tape will not perform at its best
unless one’s deck is adjusted to match
the tape’s high bias requirement. My
deck has a systern for adjusting bias in
order to match various tapes, but, just
as the owner’s manual predicts, it does
not work with metal tapes. How do |
adjust bias so | can use metal tape to

its best advantage? Should the adjust-
ment vary from side to side, tape to
tape, or batch to batch?—Ruhl Heffner,
Hunt Valley, Md.

A. From what you say, it may well be
that your deck cannot produce suffi-
cient bias for metal tape. However, if
you simply mean that your deck’s auto-
matic bias-adjustment system does
not work well with metal tapes, you can
(if your deck permits) try adjusting bias
by ear. Record FM interstation noise at
a low level, play it back, and compare
it with the original. Experiment to find
the bias setting which provides the
playback response most similar to the
FM noise.

Metal tape's bias requirements (and
sensitivity) tend to vary a fair amount
from one brand to another. However,
they do tend to be fairly stable from
one cassette to another of the same
brand and grade, and from one direc-
tion of tape travel to the other. Still, you
might find that optimum bias varies
from one batch to another of the same
tape, making it advisable to buy your
metal tapes in volume rather than a few
at a time.

Duiled Sound

Q. | presently own a cassette deck
which is connected to a dbx noise-
reduction unit. | wish to purchase a
higher-quality deck, but when | played
one of my tapes on this new deck
through another dbx unit, | found that
the playback readings were about 5
dB below those obtained in playback
on my current deck. The music quality
on the proposed new deck was good,
except that it seemed as if the speak-
ers were underneath a blanket. If |
have a service technician recalibrate
the meters on the new deck to match
the meter readings on my present
deck, would the music then sound as
good on the proposed deck? Would
this change in calibration affect the
new deck’s frequency response?
—Andy Ross, Beloit, Wisc.

A. Recalibrating the meters of the
new deck in playback would not affect
the quality of the sound in any way.

The veiled sound that you describe
seems to stem from an azimuth mis-
match between your present deck and
the contemplated new one. One or the
other, maybe even both, seems to be
out of correct azimuth alignment.

28
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Another possibility is some discrep-
ancy between the dbx unit employed
in recording and the one employed in
playback. This can be checked by re-
cording a tape on your present deck
without dbx, and playing it on the new
one without dbx. If the sound is still
veiled, this indicates an azimuth mis-
match.

Adjusting Azimuth

Q. I own a Nakamichi ZX-9 that pro-
vides for easy azimuth alignment in the
record mode. Unfortunately, as far as /
know, the azimuth alignment control
can only be operated when recording.
I would like to find out how to adjust the
deck’s playback head.—Alex Ortiz, El
Monte, Cal.

A. Playback-head azimuth is adjust-
ed at the Nakamichi factory to conform
to a standard test tape—that is, to pro-
vide maximum output at a high fre-
qguency on this tape (typically 15 kHz
or so). Record-head azimuth is made
variable in order to achieve maximum
response when simultaneously record-
ing and playing a high-frequency test
tone (such as 15 kHz) or, if this tone is
unavailable, to achieve best high-fre-
quency response when reproducing
FM interstation noise.

Adjusting the azimuth of the play-
back head is not advised, unless you
have reason to believe that it is out of
correct alignment. Even then, this ad-
justment is best left to a competent
audio technician. He will make the ad-
justment on the basis of a standard
test tape which is quite expensive. If
you are determined to adjust play-
back-head azimuth yourself, you will
have to refer to the service manual; it
typically costs about $10.

MPX Filter

Q. My cassette deck has something
called an MPX filter. | am not sure what
it does. Can you please explain it to
me?—Mitchell Dodo, Hilo, Hawaii

A. The multiplex (MPX) filter is pres-
ent in order to exclude any of the 19-
kHz pilot tone that may remain in the
signal which the tuner presents to the
cassette deck in recording. Some tun-
ers have adequate filtering; others do
not. This 19-kHz tone can interfere with
correct operation of Dolby circuitry, so
it is probably best to leave the MPX
filter on when recording from FM. 4

Buy any
Sony CD player
and get a lot more

thany

5 compact discs for the price of 1.

aid for.

Plus membership in the CBS CD Club.

There's no better time to get a Sony CD player. By buying one now, you can take advantage
of our new CD offer. Whether vou enjoy rock, classical, jazz or anything else, :t's a great
way to start your very own CD collection.

Between September 1, 1988 and January 3],
1989, buy any Sony home, car or portable
compact disc player and receive any 5 of
the CDs listed below for only $12.98 along
with membership in the CBS CD Club. Just
malil the coupon below, together with a copy
of the proof of purchase for your Sony Com-
pact Disc Player and your check for $12.98.

How the Club works: Every four weeks (13
times a year), you'll receive the Club's music
magazine. In addition, up to six times a year,
you may receive special offers for a total of

up to [9 buying opportunities. If you want
only the Selection-of-the-Month, do nothing
—it will be shipped automatically. If you pre-
fer an alternate selection—or none at all—
mail the response card, always provided, by
the date specified. You will always have at
least 10 days to make your decision. If you
ever receive any Selection without having
had at least 10 days, you may return the
Selection at the Club's expense. The CDs
you order as a member will be billed at
regular Club prices, plus shipping and
handhng. You are under no obligation to buy
anything and may cancel at any ume.
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368357

LYNYRD SKYNYRD BAND
Southern By The Grace

of God Lynyrd Sisynyrd
Tribute Tour—1987

MCA

368027

SADE
Stronger Than Fride
Epic

367094

JULIO {GLESIAS
Non-Stop
Columbia

367037

KIRK WHALUM
And You Know That!
Columbia

363739

BRANFORD MARSALIS
Renaissance

Columbia

362525

STEVE WINWQOD
Chronicles

Island

365825

BILLY OCEAN

Tear Down These Walls
Jive/Arista

365619

ROGER NORRINGTON
Beethoven: Symphony
No 9 (“Choral") Kenny
Walker/Power/Salomsa
The Schutz Choir of
London/The Landon
Classical Players
Ange!

365494

GEORGE HARRISON
Cloud Nine

Oark Horse

365189

JAMES TAYLGR
Never Die Young
Columbia

365130 364018 361618 354449
DAVID LEE ROTH FOREIGNER TERENCE TRENT D'ARBY U2
Skyscraper Inside Informatien Introducing The Hardline The Joshua Tree
Warner Bros. Atlantic According Jo Terence Island
366872 362293 enitiy 366716
NADJA SALERNO- ANDRES SEGOWA ROBERT PLANT
SONNENBERG GUITAR 361402 Now and Zen
Mendelssohn: Concerto The Segavia Coliection  TIFFANY €S Paranza
In € Minor: Saint-Saéns: (Vol. 11 Bach Tiffany
Intr. & Rondo MCA Ctassics MCA
Capriccioso Massenet: 362079 361048
Meditation From "Thais™  \|CHAEL JACKSON  DIANE SCHUUR AND THE
N.Y. Chaimber Sym. Bad COUNT BASIE ORCH
Gerard Schwarz i Diane Schuur & The Count
Angel pic laqe chuur e Loun
161675 Basie Orchestra
364695 STING
O ARSALIS  Nothing Like The Sun 360115
Trumpets Vivaldi/ AsM ?Trj’cf SIIL’RINGSTEEN
Tefemanni/Pachalbel/ 361519 c“ \ nt()J Wik
M. Haydn/Biber INXS R —
English Chamber Kick 359018
Orchestra Atlantic PAT METHENY GROUP
Raymond Leppard Still Life (Talking)
CBS Masterwerks GEFFEN
r 1

Mail this certificate, a copy of your sales receipt and a check for §12 98 made payable to CBS CD
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purchase plus a check for one CD at

$12 98 Rush my 5 CDs and enroll me in City

the Club under the terms outlined

obligation to buy anything ever aad may

cancel at any time

Note these important offer terms:
Offer hmited to one per househoid or
address. A copy of your sales receipt
must be dated between September 1,
1988 and January 31, 1989 All cernficates
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1989. Void where prohibited by law
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(excluding Alaska and Hawan) CBS
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My main musical interest 1s (check one) But ] may
always choose from any category
DOHARD ROCK OSOFT ROCK O CLASSICAL
OJAZZ OPOP/EASY LISTENING
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Martin-Logan
Loudspeaker

The newest addition to
Martin-Logan's line of
electrostatic loudspeakers
is the Sequel, which
combines a 10-inch, high-
excursion wocfer with a
12in. W x 4£8in. H
electrostatic transducer
with 30° horizontal
dispersion. This model uses
oxygen-free ccpper coils
and polypropylene bypass
capacitors. Crossover
frequency is 125 Hz at
6 dB per octave for the
first octave and 12 dB per
octave thereafter.
Frequency response is
rated at 28 Hz to 24 kHz
+2 dB. The Sequel is 14 in.
W X 71%in. H x 13in.
D. Price: $2,250 per pair.
For literature, circle No. 100

TEAC CD Player and
D/A Converter

The Esoteric CD player
consists of a separate CD
drive unit (Model P-1) and
D/A converter {D-1). The
D-1's D/A converter is an
18-bit type, with four-times
oversampling. A “Zero
Distortion” circuit adds
dither to the signal in
playback, to change
conversion errors into
inaudible white noise. The
D-1's double-PLL clock
circuit adjusts to any
sampling frequency
between 30 and 50 kHz
including all three standard

Koss Headphones

Using a hybrid design,
the Pro/450 incorporates a
piezoelectric tweeter and a
dynamic moving-coil bass
driver for increased bass
performance and extended
dynamic range. The Pro/
450's neodymium magnet
is designed for a stronger
and lighter motor structure,
and a copper-clad

30

DAT, CD, and satellite
sampling frequencies. Dual
mono D/A converters are
used to eliminate the 11-uS
delay inherent in single-D/A
converters. Both balanced
XLR and unbalanced
output jacks are provided.
The companion P-1 drive
unit has an exclusive disc-

aluminum voice-coil
reduces moving mass and
increases diaphragm

velocity. Price: $174.95.
For literature, circle No. 101

' clamping system to
eliminate disc warps, and a |
motor that is separate from
the laser pickup for a more
[ rigid drive system. Both
optical and coaxial digital
outputs are provided, and a
remote control is included.
Price: $5,995 for both units.
For literature, circle No. 102

Citizen Amplifier
Ultra-simple and
compact, the PAF 303 has
inputs for two high-level
stereo sources, switchable
bass boost, and no other
controls except for volume
and power. It delivers
25 watts per channel into
8 ohms, at 1% distortion,
from 20 Hz to 20 kHz.
Input sensitivity is
150 mV, and S/N
is 90 dBA. Price: $165.
For literature, circle No. 103
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Weve built such a reputation for making precision open reel taze recorders, some people
thirk that’s all we do. The fact is, we make a ful’ line o2 audio caraponents. Frorn compact dis:
players to spealers, reczivers to video cassette reccders, equalizets. ad udiofvideo controllers And
of course, a full line of cassette dedks and open reel recordess.
One thing, however, will never change. Our uncompromssing cernmitmert & building components
that last. Every aspect of desion, enzineering, and manuzasturing is driven by this singular geel. To assure
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i AR A T First Thing We Do ks Build Them I Last
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WHAT'S NEW ’

Polk In-Wall Loudspeaker
Designed for home and
commercial installations in
walls and other flat panels,
the AB-7 is a two-way
system using one 6'%-inch
trilaminate polymer bass-
midrange driver and a
1-inch SL2000 silver-coil
dome tweeter. Frequency
response is 30 Hz to
26 kHz. Price: Approxi-
mately $400 per pair
For literature, circle No. 104

Eclipse Car Stereo

The tuner section of the
ECE-101 is rated at
10.2 dBf sensitivity for
50-dB quieting. Features
include two-way seek
tuning and 18 station
presets with preset scan.
The tape section uses a
dual azimuth adjustment
system, even though it
does not reverse, and has

AREP B ewT

a narrow, 1-micron head
gap. Using a frequency-
generator serva motor, the
unit’s rated wow and flutter
is only 0.06%. Both Dolby B
and C noise reduction are
on tap. The four-channel
amplifier section is rated at
20 watts per channel, and
the unit has an input for a
CD player. Price: $629.95.
For literature, circle No. 105

Ortofon Cartridges

The cartridges in Ortofon's
500 Series are identical
except for their styli. The
top-of-the-line 540 features
the new Fritz Gyger I
stylus, which is designed
for low drag and maximum
groove contact. The 540's
frequency response is
rated to 27 kHz. The 530
uses a nude-mounted Fine
Line stylus with response to
25 kHz. The 520 uses an
elliptical stylus with
response to 23 kHz. The
500 Series cartridges are

Kenwood
Personal CD Player
Designed for portable
use, with a home system or
with a car system, the DPC-
77 uses a 16-kit, four-times
oversampling filter. With
rechargeable batteries, the
DPC-77 providas 54 hours
of continuous playing time.

moving-magnet designs,
and their coils and
magnetic systems were
engineered to reduce
eddy-current losses
through a split-pole pin.
The cartridge body is
made from Noryl fiber
plastic and melted glass. A
three-position stylus guard
allows for easy removal of
the stylus as well as
protection against damage
during installation and
shipping. Prices: 540, $300;
530, $225; 520, $150.

For literature, circle No. 106

A 16-track random program
memory and audible
search are featured. The
DPC-77 comes with an a.c.
adaptor, battery charger,
and carrying strap. Price:
$299.

For literature, circle No. 107
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TECHNOLOGY

Audio Magazine, in cooperation with Sony ES presents
. Audio Information Magazine (AIM).

AIM is a series of bi-monthly technology updates now
available at a select group of high fidelity dealers

Each program, presented in a full color in-store display, prmtragueest
explains the latest technology in concise, easy-to-

nationwide.

understand terms. There's also a free pamphlet that

offers more in-depth information you can take home.
. at one of the quality dealers

AIM is available now .

Dealers

ARIZONA

HI FI SALES, MESA

ARKANSAS

AUDIO WORLD. LITTLE ROCK, NO. LITTLE ROCK

CALIFORNIA

BOOTS CAMERA, FRESNO—CREATIVE STEREQ, SANTA BARBARA,
SANTA MARIA, THOUSAND OAKS, VENTURA--dB AUDIO,
BERKELEY—EBER ELECTRONICS, MENLC PARK, SAN FRANCISCO.
EUREKA AUDIO, EUREKA-—-THE GOLDEN EAR, CHICO-—MARCONI
RADIO, GLENDALE--PARIS AUDIO, WEST LOS ANGELES,
WOODLAND HILLS —ROGERSOUND LABS, CANOGA PARK, EL
TORQ, PASADENA, SANTA MONICA. TORRANCE, WESTMINISTER
VAN NUYS--SHERMAN OAKS CAMERA & STEREQ, SHERMAN
OAKS—SOUND GOODS, CAMPBELL, MOUNTAIN VIEW.
TURNTABLES UNLIMITED, SACRAMENTO--WATER STREET
STEREO, SANTA CRUZ-—-WILSHIRE TV, LOS ANGELES
COLORADO

LISTEN UP, BOULDER, DENVER—SQUND SHOP, COLORADO
SPRINGS

CONNECTICUT

AUDIO ETC,, NEW HAVEN

DELAWARE

HI FI HOUSE OF DELAWARE, WILMINGTON

FLORIDA

THE CONSUMER CENTER, TAMPA - ELECTRONIC CREATIONS,
ALTAMONTE SPRINGS——HOYT HI FI, JACKSONVILLE-SALON OF
MUSIC, WEST PALM BEACH-—SOUND ADVICE, ALTAMONTE
SPRINGS, BOCA RATON, CLEARWATER, CORAL GABLES, FT
LAUDERDALE, HIALEAH, HOLLYWOQD, FAIAMI, NO. MiAMI BEACH,
ORLANDO, SARASOTA, ST. PETERSBURG, SUNRISE, TAMPA, WEST
PALM BEACH—TVC, TEQUESTA, TV & MUSIC CENTER,

ST. PETERSBURG

GEORGIA

AUDIO WAREH QUSE, SAVANNAH-—Hi FI BUYS, ATHENS, ATLANTA,
DULUTH, KENNESHAW, MORROW, NORCROSS, RIVERDALE, TUCKER
ILLINOIS

GOOD VIBES, CHAMPAIGN-—-MILLS RECORDING, CHICAGO-
STEREO SYSTEMS, AURORA, JOLIET, NAPERVILLE—UNITED AUDIO
CENTERS, AURORA, CHICAGO, DEERFIELD, NILES, SCHAMBURG
VERNON HILLS

INDIANA

GOOD VIBES, LAFAYETTE -HJS SOUND, NEW HAVEN

SONY

listed below.

UdiokERe
UPDATE

RECEIVER TECHNOLOGY

e |

UPDATE: RECEIVER
TECHNOLOGY

= Discrete vs. Integrated Circuits
® What to look for in a power supply

THE LEADER IN DICITAL AUDIO™
KANSAS
RED BARON, WICHITA
LOUISIANA
ALTERMAN AUDIO, METAIRIE, NEW ORLEANS
MAINE
NEW ENGLAND MUSIC, SCARBOROUGH
MARYLAND

AUDIO BUYS, GAITHERSBURG--THE GRAMOPHONE LTD.,
ELLICOTT CITY, LUTHERVILLE

MASSACHUSETTS

MUSIC BOX, WELLESLEY-—Q AUDIO, CAMBRIDGE —SOUND &
MUSIC, NORTHAMPTON

MICHIGAN

AUDIOVISION, WEST BLOOMFIELD--POINTE ELECTRONICS,
GROSSE POINTE WOODS-—THE STEREO SHOPPE, ANN ARBOR,
LANSING, OKEMUS, SAGINAW, TRAVERSE CITY

MINNESOTA

AUDIO KING, BROOKLYN CENTER, BURNSVILLE, EDINA, MANKATO,
MINNEAPOLIS, MINNETONKA, ROCHESTER, ROSEVILLE, ST CLOUD,
ST PAUL

MISSISSIPPI

MCcLELLAND TV, HATTISBURG

MISS OQURI

SOUND ENTERPRISES, KANSAS CITY—STEREQ ONE, CAPE
GIRARDEAU

NEBRASKA

STEREQ WEST, LINCOLN, OMAHA

NEW JERSEY

HARVEY ELECTRONICS, PARAM US—MONMOUTH STEREQ
SHREWSBURY—RECORD SHOP, CHERRY HILL--ROUTE
ELECTRONICS, PARAMUS, TOTOWA

NEW MEXICO

HUDSON'S AUDIO CENTER, ALBUQUERQUE

NEW YORK

GRAND CENTRAL RADIO, MANHATTAN—HARVEY ELECTRONICS,

MANHATTAN, WHITE PLAINS—LISTENING ROOM, SCARSDALE —
LYRIC HI FI, MANHATTAN, WHITE PLAINS--RABSONS AUDIO/
VIDEO, MANHATTAN, GARDEN CITY—SQUARE DEAL,
PATCHOGUE-STEREO CHAMBER, ORCHARD PARK, THE NEW
STEREO EXCHANGE, MANHATTAN

® The advantage of programmable
remcte control
® RMS vs. Dynamic Power

NORTH CAROLINA

AUDIO BUYS, RALEIGH—SOUNDHAUS, DURHAM

OHIO

ALAMO ELECTRONICS, CINCINNATI—B&B, EUCLID, MIDDLEBURG
HEGHTS—GOLDEN GRAMAPHONE, AKRON--JAMIESON'S,
TO EDO-—STEREQ LAB, CINCINNATI, COLUMBUS

OREGON

BRADFORD'S HIGH FIDELITY, EUGENE--FRED’S SOUND OF
MUSIC, GRESHAM, PORTLAND

PEWNSYLVANIA

AUDIO INSIGHT, WEXFORD—STEREQ BARN, EPHRATA,
LAINCASTER

RHODE ISLAND

STEREQ DISCOUNT CENTER, PROVIDENCE

SQUTH CAROLINA

READ BROTHERS, CHARLESTON—STEREQ VIDEO, GREENVILLE
SCGUTH DAKOTA

AUDIO KING, SIOUX FALLS

TENNESSEE

Hi FI BUYS, MURFREESBORO, NASHVILLE

TEXAS

BJORN'S AUDIONVIDEOQ, SAN ANTONIO—DIGITAL CENTER,
DALLAS—GROOVE AUDIO VIDEO, HOUSTON--HAROLD'S
ELECTRONICS, MIDLAND, ODESSA--METEX INTERNATIONAL,
LAREDO, MCALLEN-—SQUTHWEST RECORD & TAPE, HOUSTON-
STEREO VIDEO CENTER, TYLER

UTaH

STANDARD AUDIO, SALT LAKE CITY

VIRGINIA

AUDIO ART, RICHMOND—AUDIO BUYS, BAILEY'S CROSSROADS,
MANASSAS—THE AUDIO CENTER, ROANOKE- -DIGITAL SOUND,
VIZGINIA BEACH

WASHINGTON

DFFINITIVE AUDIO, SEATTLE—HUPPINS HI FI, SPOKANE-
MAGNOLIA HI FI & VIDEO, BELLEVUE, LYNWOOD, SEATTLE,
TACOMA

WISCONSIN

Hi FI HEAVEN, GREEN BAY—SOUND STAGE, MILWAUKEE
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RTA 11t

“They provide smooth, fast and incredibly well detailed sound.”




“Polk’s RTA Tower Loudspeakers Combine
Legendary Polk Performance with Contemporary Style.”

Big speaker performance with an efficient use of space.

RTA 11t — $449.95 ea.

The RTA 11t is the finest conventional (non-SDA) speaker
that Polk Audio manufacturers. Its extremely high power
handling (250 watts) and high efficiency (90dB) provide
remarkable dynamic range from both large and small
amplifiers. The RTA 11t utilizes the same technologically
advanced fluid-coupled subwoofer design found in Polk’s
flagship model. Dual 8" sub-bass radiators are coupled to
two 612" mid/bass drivers, resultirg in a fast, powerful,
deep, and ultra-accurate bass response, without the boomy,
undetailed sound of large woofer systems.

RTA 8t — $289.95 ea.

In a slightly smaller package, the RTA 8t offers the same
driver complement as the larger, more expensive RTA 11,
and thus shares its benefits of superior imaging, musi-
cality, and detail.

THE PRINCIPLES OF COINCIDENT RADIATION

Both Polk RTA series loudspeakers achieve the extremely rare combination of good looks and state-
of-the-art performance. The tall, elegantly slender, and deep “tawer” design cabinets allow for
substantial internal volume for high efficiency and powerful bass, while requiring less than one
square foot of floor space. The small baffle surface area around each driver minimizes diffraction
(sonic reflections), thereby insuring outstanding imaging and lew coloration.

Positioning the 1" silver-coil dome tweeter between the two 6%2” trilaminate polymer bass/midrange
drivers achieves what is called “coincident radiation.” This means that both the mid- and high-
frequencies appear to radiate from the same place on the baffle resulting in perfect blending at the
critical crossover point. (See illustration, below).

Polk RTA speakers have an uncanny ability to perfectly reproduce the human voice, pianos, guitars,
and every other instrument whose faithful reproduction demands superlative midrange and high-
frequency performance. Bass and percussion instruments are accurately reproduced with full
visceral power and realism, without the heaviness, boominess, or lack of detail that plague

lesser designs.

The discriminating listener who seeks state-
of-the-art performance and design will find
the quintessential combination of both in
Polk’s RTA series loudspeakers.

i .
)jﬁi._— acoustic center

TN \
N NN

]
|

Polk Audio’s KA 8t and RTA 11t High Performance
Tower Speakers

The perceived source of sound
of two identical drivers is centered
in the area between them.

The benefit of coincident waveform
propagation resulting in precise
imaging, uniform vertical dispersion
and startling midrange accuracy.

In the Polk RTA loudspeaker,
the tweeter is positioned at

the acoustic center of the m £z ] Ud'

drivers.

1he Speaker Specialists ®

Enter No. 49 on Reader Service Card

Where to buy Polk Speakers? For your nearest dealer, see page 194.



AUDIO ETC

EDWARD TATNALL CANBY

BARNSTORMING

ate last summer, when it was still

warm enough so that an uninsu-

tated old barn was a comfortable
place to be in, | gave another audio
show, my umpteenth one-man event in
some 60 years. No—not an equipment
display. Rather, an ad-lib lecture with
abundant taped sonics. | hate to call
these things lectures—they rate in my
mind as instructive entertainments, a
minor branch of show biz. Hence a
show, an audio show.

Well, this time | had to get help to
move a pair of extremely heavy loud-
speakers back and forth from my living
room. (A right decision, it turned out,
choosing these over a much smaller
and more convenient pair.) | hefted my
old professional TEAC, a Tascam
equivalent, and also mountains of ca-
bles, stacks of prepared tapes (reel to
reel and full of white leader cues), and
my most pessimistic standby equip-
ment, a box of extra cables, sticky
tape, connectors, pliers, screwdriver,
and of course soldering iron. | am too
well acquainted with Mr. Murphy to
skip these essentials. Also, forewarned
by long experience, | demanded at
least two hours by myself in that barn
(converted to a guest house in 1921)
for detailed setup. | used all but five
minutes, and was | lucky! Only one

inoperative a.c. wall outlet and one
sputtering speaker.

Now this was a very tiny show by
big-time pop music standards, but al-
ready, | think, our audio big shots will
see that we live in the same world. As
the Boy Scouts have it: Be prepared.
Be prepared for al sorts of improba-
bles you would never have thought of,
if you did not know how probable they
were. Be prepared even in the material
you present, the show itself. Leave
nothing to happenstance.

Paradoxically, the very basis of my
thorough preparation has always been
the opposite of what you may think.
Never a fixed procedure, safely re-
corded and timed out to the last sec-
ond. Instead, every successful “lec-
ture” | have ever given has been with-
out script, done entirely ad-lib. My sort
of ad-lib involves hours, days, of prior
study and experiment, iong rehearsal's
of possible procedures, the rejection of
vast amounts of material, and the
amassing of at least twice as much
usable stuff as | will have time to han-
dle. This, both in the ideas and in the
actual audio on tape. Alternatives!
Quick ones, ready-cued, that can be
slipped in dexterously anywhere, just
as though they were part of the plan.
Indeed, any plan | have is always a

batch of alternatives—of clumps of
material, spoken comment and played
illustrations, even a flexible sequence
of events, depending on audience re-
action as well as the effectiveness of
the sound in a soundspace totally dif-
ferent from that at my home. All this is
very specific, with leader tape at each
possible example—so | can get there
quickly—and a well-tried group of spo-
ken phrases that | go over in my mind,
and sometimes out loud, just to see
how they will work. Oddly, this is what
makes for a feeling of spontaneity, as
though | really were making it all up on
the spot.

After you get through the equipment
hazards and sonic surprises in the set-
ting up of a show and everything is
working, you still have that unpredict-
able unknown: All those bodies and
minds that are your audience. This
time | had maybe 75 or so in atten-
dance, ranging in age from kids of
seven or eight to doddering ancients
with impaired hearing. How was | to
know which of my alternatives would
please? And how long would they lis-
ten to each? You understand that the
recorded spoken word, which is all I've
had in this show (over a span of 40
years) is notoriously difficult to listen to
as projected to a lot of people at once.
No TV picture, no live presence, just
the sound. At best the attention span
for this kind of audio is short before
restlessness sets in.

Oddly, music reproduction is less
critical. Problems, yes, but recorded
music is more easily adaptable to a
variety of situations, your audience's
attention span is longer, and your re-
corded examples can be longer too.
Yet even music commentary with re-
corded sound is a tough proposition to
put to a live audience. You must exert
every ingenuity you can devise to
make it work.

So on my small scale, and on many
intermediate scales, you must be pre-
pared to be flexible. The more rigid
your plan, whether in the spoken com-
ment or the recorded sonics, the more
likely is disaster. No, you don't just
improvise. You juggle your material-
and with ease, since you have it well
prepared. You shape your show as you
go along, with an eagle eye on that
audience. You nip boredom in the bud

just as soon as you sense it, shifting
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AudioDynamics

When a new company comes along and
changes the rules, people like Stereo
Review's Julian Hirsch take notice.

The new rules: Develop technologies
that simplify—rather than over-
engineer—the achievement of sonic
purity. Create systems that arent merely
high performance but performance art.
Design remote-controllable amps, tuners
and CD players that are as effortless to
operate as they are to listen to.

Because we believe an audio system
should be in absolute harmony with your
lifestyle, not get in the way of it.

For the name of an Audio Dynamics
dealer near you, call 1-415-266-8550.

© 1988 Audio Dynamics Corporation

Enter No. 10 on Reader Service Card




The Brains.

Carver’s new CT-Seven Remote Control
Preamplifier/ Tuner with Asymmetrical
Charge Coupled FM Detection and
Sonic Holography

The Brawn.

Your choice of four high power advanced
Magnetic Field amplifier designs.

Powerfid

evoiuficn
Distribute in Canada by: technokogy



Power and finesse. They've always been important factors in a serious listening system. Now there’s
a new way to achieve both without overpowering your budget.

Our new CT-Seven preamplifier/tuner combines a Sonic Holography® preamplifier and
Asymmetrical Charge-Coupled FM Detection tuner into one convenient component.

It makes beautiful music with our whole line of Magnetic Field Power amplifiers. Including the
new M-4.0t with the same transfer function and power output as Bob Carver’s $17500-pr. ultra-esoteric
Silver Seven monaoblock amplifiers.

The CI-Seven as an audiophile preamplifier: Like Carver's fine separate preamplifiers,
the CT-Seven is designed as a “straight wire with gain,” capable of perfectly passing input signals
without adding or subtracting any musical nuances.

It includes a meticulously engineered, ultra-low noise phono stage that flawlessly duplicates the
theoretical RIAA equalization curve.

The CT-Seven as a complete sound control center: From the comfort of your listening
chair you can choose from six sound sources including dual
tape monitors, CD input and video/auxiliary inputs (suita-
ble for video sound or DAT). Unlike most remote volume
adjustments which use distortion-inducing electronics, the
CT-Seven employs a motorized volume control for smooth control and
smoother sound quality. Also included are useful 3-band tone controls, mono
switch, loudness equalization and a studio-quality headphone amplifier.

The CI-Seven as your passport to musical reality: The CT's Sonic Holography*® Generator
is capable of redefining your perception of music by recreating the sound stage and 3-dimensional
spatial characteristics of a live performiance. According to some of Americals top reviewers, Sonic Holog-
raphy® *.seems to open a curtain and reveal a deployment of musical forces extending behind,
between and beyond the speakers. The effect strains credibility”

And you can create it from any stereo record, tape CD or even FM broadcast. With your existing
speakers. At the touch of a remote button.

The CT-Seven as a high performance quartz synthesized FM tuner: You've simply
never heard FM until you've heard it through the Carver Asymmetrical Charge-Coupled FM Detector
circuit. Multipath distortion, interference and distant station noise are dramatically reduced. Weak
stations emerge into dramatic clarity. Yet stereo separation, space, depth, and ambience were not only
retained, but seemingly enhanced by the lack of background noise.

Choose 8 FM and 8 AM presets by remote control. Scan the broadcast band automatically or
manually. With the CT-Seven’s ACCD circuit on, you'll discover “new” stations which were previously
unlistenable!

The CI-Seven’s power partners: Only Carver gives you four high power amplifier choices
from 140 watts to 375 watts per channel. Each is perfectly matched to the CT-Seven. And each uses
Carver’s cool-running Magnetic Field Technology which dispenses with bulky power supplies and power-
wasting external heatsinks. .. yet which is so rugged it’s used in the world’s largest touring professional
sound systems.

Choose from the new “modestly-powered” M-0.5t (140 watts per channel RMS
20-20kHz both channels driven into 8 ohms with less than 0.1% THD), the
M-1.0t (200 watts/ch. per channel RMS 20-20kHz both channels driven into 8
ohms with less than 0.15% THD), M-500t (250 watts per channel RMS 20-20kHz
both channels driven into 8 ohms with less than 0.15 % THD), or the new M-4.0t
(375 watts per channel RMS 20-20kHz both channels driven into 8 ohms with
less than 0.5% THD).

Hear brains and brawn together at your Carver dealer. Switch the CT-Seven
and the most expensive tuner in the room to hear Asymmetrical Charge-Coupled FM Detection
work its magic. Put on your favorite CD, press the CT-Seven's Sonic Holography® remote button
and feel the sound room “disappear.” Turn up the volume to live performance levels and
discover the impact of true dynamic headroom.

And then get ready for another pleasant experience when you discover what a super value the

CT-Seven and Carver power amplifiers are.
(ARVER

Enter No. 22 on Reader Service Card
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Wouldnt
it be
great if
someone
had

the brains
tomakea

digital
sound
processor
with12
environments,
Dolby
Surround,
pre-in,
main-out,
4- el
digital
amps,
AV
cross play

and
cross record

for15
components

allinone

package?

Dolby® Surround™ s a trademark of Dolby Labs.

In Touch with Tomorrow

TOSHIBA

Toshiba America, Inc - 82 Totowa Road. Wayne, NJ 07470

Enter No. 58 on Reader Service Card

When preparing lectures,
I am too well acquainted
with Mr. Murphy to skip
pessimistic essentials
like standby equipment.

neatly to something else as though you
had meant to all along. You can really
fool 'em this way. Keep one step
ahead, and you have them right in your
hand. That's my kind of audio show.

The average high-end consumer, |
am aware, is much more familiar with
differences in the sound of equipment
than with differences in playback loca-
tion. You come to know your listening
room so well, or the sound in your car,
that when you acquire new audio you
can judge the differences accurately
and quickly, quite aside from room
acoustics. Most audio people | know
have developed remarkably sensitive
ears for those tiny but fascinating vari-
ations in quality—to the point where
even in a noisy audio show (of the
equipment type) or in a dealer's demo
room, they can judge, or profess to
judge, all sorts of subtle performance
factors, quite easily ignoring the hic-
eous sonic interference all around. |
am in awe of such people—I| have nev-
er been able to hear sonic quality in
such an environment! It all depends on
what you train yourself to listen for. My
ears go for music as reproduced—
wherever it may be. | hear the total
effect. A different perspective, neither
better nor worse.

As a "lecturer,” then, a sonic show
producer, the listening space variables
are vital to me, and are they huge! The
variety of effects displayed by the
same equipment in different places—
notably the large assortment of public
rooms, halls, churches, and libraries
where sound may be reproduced—is
absolutely macro, endlessly astonish-
ing. Until you have heard, you will
scarcely believe. | would put the com-
parison between equipment differ-
ences and listening hall differences as
perhaps 100 to 1. The most glorious
high-end speakers you can buy can
sound like mud in the most unexpect-
ed places. It's bewildering. But once
you gauge the enormous size and
scope of these differences in playback
effect, you can do things to help.

Sometimes, for instance, you find
yourself in what seems to be a quite
bright hall, and yet when you set up
your equipment, you discover that, in-
explicably, your speakers are dismally
muffled. No highs. Worse, the bass is
grotesquely too loud and boomy. This,

you understand, with entirely “normal”

settings, as of your home living room.
Disconcerting, to say the least. Your
first reaction is that something dreadful
is wrong; your equipment is ruined.
How could it possibly sound so awful?
Unless there's a pair of burnt-out
tweeter units and some hideous elec-
trical malfunction to produce all that
muffled and boomy bass. What to do?
Your audience is going to think you
have very poor equipment, for all that
cash you spent. Or that the recordings
you play are inexcusably deficient. In
plain fact, the equipment is in perfect
order and working normally. It is the
strange room space that spoils your
sound.

Fortunately, experience has taught
me a lot of things to do in this sort of
situation. | am only momentarily sur-
prised when that dismal bass-heavy
sound emits from perfectly good loud-
speakers. It happened this time once
again, in the old barn. For maybe 10
seconds | had the usual shocked reac-
tion—something must be horribly
wrong. Then | realized what it was.

The barn is all wood in its main room,
where the cows once lived, with a
peaked and shingled roof, ancient ir-
regular sidings (some of the boards 2
feet across), and a wide-spaced and
sturdy barn frame of huge oak and
chestnut supports that were hand
hewn a century or so ago. Though all
wood, the room is actually quite bright
in sound, with only thin curtains and
very little furniture padding. So | had
set up my speakers, one on each side
of a huge central fireplace and chim-
ney, and hooked up the rest of the
gear quickly—only stopping for the
one dead speaker, a loose connection
in a professional connector, and the
wall receptacie that was inoperative. |
admit | do not really understand what
produces that boomy, bass-heavy
sound with the total lack of highs. But it
was there, and | had heard it before.

Even so, might | have real trouble
this .time? It's always a possibility. |
could never give my show with this
sound! And | had not brought spare
speakers. A bit of brief panic!

So first, pessimist that | am, | walked
up to the speakers from out in the room
and listened, close up, to the tweets
that should have been producing
sweet highs, half expecting them to be
dead. From 8 inches away, they were
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The most glorious high-end
speakers money can buy
may sound like mud in the
most unexpected of places.
The room is usually at fault.

h

alive and welt and working normaily,
both midrange and supertweeter units.
But at 4 feet, they were already inaudi-
ble. And the bass was still booming,
even close up Very strange! But it had
to be the room, not the equipment
Now what would you do next? With
Lone of those fashionable equalizers

that have sliders, | suppose most home
audio owners would try a modest move
as a first adjustment: Pushing up the
high-end sliders for more highs. Noth-
ing radical—let's not go to extremes.
This is fine audio equipment. Every-
thing in moderation. Then, for the inex-
plicable bass boom, you would edge

the corresponding bass sliders gently
downward so that the whole equalizer
indicated a sloping line, up in the tre-
ble, down in the bass.

At that point, | would have produced
a loud horse laugh. You're much too
delicate. You don't understand. You
have to do something really drastic

“... one of the most musical
power amps on the market.”

STEREOPHILE — VOL. 8, NO. 8, JAN 86

“Every so often, a product comes along that is so well suited for its
niche in the marketplace that it seems odd no one thought of it
hefore. in my mind, the B&K PRO-5 is such a product.”

THE SENSIBLE SOUND, Summer '87 #1A

“The B & K equipment offered a fine combination of tonal

smoothness and clarity.”

HI-FI HERETIC, Summer 1988

“All told, I see the B&K gear as fine value (particularly for
those who need an extremely powerful amplifier), and
strongly advise you take the time to hear it.”

HI-FI HERETIC, Summer 1988

“B&K products are among the finest values on the market

today.”

STEREOPHILE — VOL. 8, NO. 8, JAN '86

“A runaway bargain and a stellar performer.”

HI FI HERETIC, FALL '86
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here. This room is overwhelming those
speakers with its sheer acoustic
weight.

I didn’'t happen to have slider adjust-
ments, but my sturdy old standby sys-
tem—the Crown 150 control unit and
amp—did have a reliable and well-de-
signed standard boost-and-attenuate
double knob, for both channels or ei-
ther one. Moreover, on the big loud-
speakers (brand name and model
withheld-—no longer produced), there
was a screwdriver adjustment for both
midrange and tweeter units. So | knew
what | needed to do, and | did it.

First, | turned the control-unit bass
on both channels all the way down and
the treble controls all the way up to
maximum highs. Then | took screwdriv-
er in hand and jacked up the already
somewhat harsh loudspeaker highs
(as of my living room) far beyond the
“normal” point and to “flat,” the maxi-
mum volume. At home, | knew, this
would emit an unendurable screech.
But here, it was strong medicine. |
needed nothing less than violent com-
pensation.

| had it! The sound became almost
human, with a normal-seeming bal-
ance. The room was defeated. One
thing still wrong: Too much beaming.
Straight out in front, especially near the
speakers, those highs hurt. So with two
enormous heaves, | tipped the big
speakers back against the wall and
removed their fronts (more highs) so
that the beam went largely overhead
for a good dispersal, not into any-
body's face. That killed the head-on
confrontations.

You know, after that show | received
all sorts of compliments on how splen-
didly natural the sound was, how real
the personalities of the recorded
voices—just as if the talkers were
there. Some of those voices, | should
add, were those of the dead. With liv-
ing relatives in the audience. They still
loved it. In spite of all that crazy audio
tweaking? Just goes to show. | guess |
rate as a good Boy Scout. A
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Mondial’s contract-built Aragon amplifiers have shattered the high-end price

HI+FI
NEWS

.

RECOROWEVIEW

barrier. Ken Kessler wonders: are they the bargains of the decade?

THE ARAGON 4004 amplifier is the result of what Mondial's management call the Aragon
Audio Project Team. By delegating aspects of the products’ design to outside specialists,
the company has produced two amplifiers and a preamp which meet a set of very tight
standards.

First, Mondial pegged the goods to sell at above mid-fi levels but way below the lunacy
point. Then, the stuff had to have the kind of finish and appearance which wouldn't drive
away non-weaks (see the Primare review in March for further thoughts on this approach).
It had to be reliable. It had to sound amazing. And it had to be made in the USA.

Despite such seemingly opposed goals—good sound and good looks? Street cred and
reliability? — Mondial accomplished all of the above by using hired guns. The key player is
Krell's Dan D'Agostino, who designed the circuits, specified the parts and established the
quality-control programme. When word leaked out about his involvement, the Aragons
were dubbed instantly as ‘poor man's Krells: This causes problems for neither, for Mondial
admits that the Aragon amplifiers are not surrogate Krells, selling as they do for a much
lower tariff. As for Dan D, he is quite happy making his cost-no-object beauties; this
consultancy simply proved that he can cook up a storm even with price constraints.

Having decided that all Aragon units must fit into a space no deeper than inand no
wider than 19in to ensure that domestic acceptability would not be an issue, Mondial
enlisted Robbii Wessen to provide the aesthetics. Wessen, cover artist for The Absolute
Sound, is one of those rare individuals wha can marry visual slyle with hi-i purpose, a far
better choice than, say, a pure industrial designer or amere hi-fi nut. Wessen added class
1o what is basically a box by keeping it absolutely simple, yet incorporating touches like
the chamfering around the onfoff switch, subtle badging and the ‘signature’ V-groove in the
top of the case. Jokes aside (a built-in natch filter; a holder for your Watts Preener), this is
not merely a styling conceit, it's a ventilation port. Although this is a Class AB design —
one of the primary differences between an Aragon and a Krell — the 4004 runs warm. The
groove means that customers wha insist on placing something on top of it won': be
cutting off all avenues of ventilation.

Yes, the vent, coupled with ‘flow-through' openings below, does wark. | ran the 4004 for
eight hours a day into a 3 ohm load in a big room, the unit suffering only 1.5in of clearance
between its top and the she!f above, and it never misbehaved, shut down, or blew up.

To complete the project, Mondial subcontracted the construction to a company
specialising in military and medical equipment. Rather than buying and setting up a plant,
training staff and suffering a learning curve, Mondial was able to initiate production
through an up-and-running concern. This automatically guaranteed price control through
the econamies of scale, and quality control because of an existing regimen. This in itself is
not a new idea; what's unusual is that Mondial stayed in the USA rather than seek help
from the Far East.

D'Agostino has designed what is effectively a Krell without the Class A operation or the
overkill power supplies. The power supply in the 200Wichanne! 4004 consists of two
massive toroidals, one per channel, specified to fit when stacked into the 6.5in high case
and to work from a US 15 amp AC line without tripping every circuit breaker in the house.
There's no drama when switching on, no lights dimming. (The 100Wich 2004 uses a single
dual-wound toroidal and fewer active devices, but is otherwise identical.) While Mandial
doesn't suggest running the 4004 into the Apogee Scintillas sub-1 ohm load, the amp is
judged as able to play with nastier systems; neither the WATTs nor the Divas caused
problems.

There are no capacitors in the Aragon's signal path; but the Aragon does incorporate a
digital protection circuit to prevent DC from the output and other unpleasantnesses.
Whether an Aragon is as bomb-proof as a Krell | don know, but Id rather trust my home
and speakers to this than lo a couple of UK-made powerhouses | could name.

Nosey types who take the lids off amplifiers lo see what makes them tick are going to
find what fook suspiciously like ICs in the driver stage, but they aren't — or so | gather.
They're transistors installed in IC cases and are supposed to be more compact, easier to
trim and much easier to match than conventional semi-conductors. Manufaciured by
Sprague, they're described as Quad Transistor Arrays, and Mondial points ou! that the
tolerances are far tighter than bulk-purchase, garden variety transislors which have to be
tailored for a circuit with heavy negative feedback or feed-forward tweaking.

As long as you've ot the lid off, you may as well note the superb construction and
componentry, including military-grade, glass-epoxy boards, 1% film resistors, gold-plated
Teflon-insulated input connectors (sounds like a phrase from a rap record), fastidious
cable routing and even the modular construction.

Externally, the piece is gorgeous, belying its price tag. The fascia, finished in @
handsome charcoal colour, is machined from a 3/8in thick metal siab. The front sports
only the onioff switch and a green indicator lamp. The back is fitted with Monster Cable's
superb five-way binding posts (which accept industry-standard spaced bananas) and gold-
plated Tiffany phono sockets. Another nice touch is that the legends on the back are
printed both right-side-up and upside-down for peaple like me who lean over amplifiers
when we're connecting the leads. Mains reaches the unit through an IEC three-pin
connection. The fuse holder resides just above the mains input.

Using the Aragon exclusively for a couple of months, I've had it share sigrals with
Primare, Sumo, Vacuum State and Rose preamplifiers, the Alphason Sonate-Ortofon
combo and the AR Legend/Grado, Nakamichi CR-3E and CR-4E cassette decks, Yamaha
and Sony CO players, and a load of speakers. Most of my heavy sessions involved the

Apogee Divas, but adaptability was measured through periods with the WATTs, the new
Monitor Audio R300s, AR's exotic cousins, the Rowens, Celestion SL600s and Myriad
JBLs. Wires consisted of Lieder leads throughout, as well as some Sony ES cable,
stretches of Monitor PC and some of that cheapo cable | refuse to identify. As for warm up
| found the unit to reach optimum performance after a few hours, but cald listening isn't as
bad as I've found in other designs.

Loak, gang, this amp is a revelation. Mondial's Aragon 4004 is simply the biggest
bargain in high-end audiio, even if — when it's finally imported — the price suffers through
tariffs. Though | wanted lo get melodramatic and save the price for the very closing, I have
10 tell you that this retails for a truly approachable $1495 in the USA, | want you to know
this so that whoever grabs the agency doesnit kill it by trying to get £2000 for it over here.
Even with the usual formula of $1 = £1 twhich at today’s exchange rate of around $1.80
= £1 definitely covers shipping, handling, duty, VAT, distributor's margin and retailer's
margin), it's still a bargain relative to what else is on offer al £1500in the UK.

With the possible exception of the Scintilla, this amplifier seems capable of driving anv
speakers to which it's altached. Hammering the hell out of it into the Divasandina
71x74m room, | heard little that even remolely sounded like clipping, squéshing or
compression of dynamics, or lack of 'steam. While this is not a match for the Krells I've
used — even those rated at 100W rather than 200W — you're unlikely to need more
oomph, and | value my ears too much for that. Ona most basic level, that of sheer drive
capability, the 4004 should deal with all but the most spacious of installations, filled with
the hungriest of speakers and operated by masochists.

Sonically, whew, this is a real sweetheart. Run side by side with the lovely Nestorovic
valve amps, | was knacked out by the 4004's tube-like grace and freedom from minor
nasties. Il's a characteristic DAgostino trait, and one of the reasons why tube fanatics find
littie difficutty in moving to Krell designs. The warmth in itself is not the whole story —
there are plenty of solid-stale designs these days which can mimic the lushness and
bloom of valve gear; rather, it's the civility which is evident regardless of the complexity,
speed or dynamic demands of the matarial. At no point did the Aragon sound confused or
reach its limitations, either in terms of dynamics or its ability to deal with subtle details
amidst a near-chaotic performance.

The most impressive aspect of its performance, again keeping price in mind, is its lcwer
registers. Both the Divas and the Rowens plumb the depths, and 've some recordings like
the recent Willy DeVille 12in mix of ‘Assassin Of Love' which will stretch any systemina
downward direction. Extension? About the only thing lower is a TV evangelist. There's
absolute control, superb transients without too much aggression, and a richness that's
going to have you reaching for 2 copy of the Kodo drummers’ CD. | know, some prefer
things even tighter, but for that | prescribe alum root. Or a shrink.

The 4004's midrange skill is something to behold, with transparency that I've heard
bettered only by designs costing two cr three times the price, eg. the Krells. Crystal-clear
portrayal, virtually grain-free textures (and silences) — you will not believe how real a voice
can sound, especially at this price point. The Juice Newton track on the
Technics/EMIHFN/RR CD compilatior is a favourite test (for transients as well as vocals)
because it havers on a fine edge between acceptability and teeth-jarring sibilance. The
Aragon resalved all that the cut can offer, and its freedom from additives kept Newton's T's
and ‘S's from spraying imaginary saliva against the grilles.

The smoothness extends all the way to the top, and I don't recall any time during my
sessions where the upper frequencies manifested signs of traditional solid-state
nastiness. Despite this seemingly forgiving nature, it was ruthlessly revealing of failings in
recording technique and pressing quality, a trait some reviewers believe to be a fatal
demerit. As I'm not of the school that says certain products can make bad recordings
sound good (which sounds like a Tormorrow's Worid justification for graphic equalisers) |
judge this as part of the cost of living with high-end gear.

If this sounds like I'm presenting a case for the demise of all amplifiers costing above,
say £1500 or £2000, let me point out that there are areas in which the 4004 is bettered.
Having optimised my judgements around recordings of my own making, | know what
some products are capable of doing when it comes to resolving the sense of space, of the
actual venue in which live recordings are produced. I'd be the last to say that spatial
considerations are as important as the tonalisonic aspects of sound reproduction, but
they are an integral by-praduct of accuracy. While the Aragon could reassemble a
convincing soundstage in all three planes, its scale was level-dependent and less precise
than most of its once-removed cousins, the Audio Research amplifiers I've used, and a
host of other much dearer units. At its price point, though, | can name aothing which even
comes close. Within that soundstags are rock-solid, three-dimensional images, which
more than makes up for any vaguenass at the stage extremities.

| know the maths for US imports, and | know what this shoul/d sell for over here.
Unfortunately, | also know that the Aragon performs so well that — had | not splattered te
US price over these pages — youd be excused for thinking that it's a steal at £2500.
Assuming that the distributor selected by Mondial is a mensch, you've just read about the
bestvalue, smartest-looking, best-constructed, finest-sounding amplifier to the south of a
Krell. And that, my friends, is a gift irom hi-fi heaven.

To order your Aragon, write or call Mondial Designs LTD, 2 EIm Street, Ardsley, New Yok
10502, USA. Tel. (914) 693-8008.
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Adding Minutes, Losing Track

The world record for the most
music on a stereo CD has just been
broken—so many times, this year,
that I've lost track.

The first breakthrough was Telarc
80135, back in 1987, which contained
74 minutes and 23 seconds of choral
music by Fauré and Duruflé. *The
factories that make our Compact
Discs tell us this is the absolute
maximum amount of playing time
possible with current technology,”
said Telarc President Robert Woods
at the time. “They say you can't
sgueeze in another second.”

Well, turned out you could. A few
months later, along came a BIS
album (CD 145/6) containing two
discs of flute works by Franz and
Karl Doppler, each disc playing for
74 minutes and 50 seconds. This
probably remains the longest double-

CD album, but longer single discs
have been announced with
monotonous regularity. First, BIS
broke its own record with a 75:01
compilation of Sibelius piano
transcriptions. Next, Telarc
announced a Mozart symphony disc
that clocked in at just over 77
minutes. Then Bridge Records
delivered Valis, an opera by Todd
Machover, at 77:30—only to have
Billboard report that “Angel stiil holds
the record for classical CD length on
a commercial label: Slightly more than
79 minutes on the second disc of . . .
Haydn's Seasons, recorded by the
Berlin Philharmonic under Herbert von
Karajan.”

And the winner? None of the above.
Rykodisc's Mission of Burma (RCD
40072) runs just over 80 minutes.
(The pop music field delights in going
to excess.)

To achieve these lengths, the
record companies are skating on the
thin edge of technology. When the
CD Standard was first announced,
Philips and Sony said a disc could
hold about 60 minutes of music. I've
heard predictions that some players
will have trouble tracking all these
super-long discs, though | have not
heard any specific instances of such
mistracking. It's still possible that
someone will bring out a longer CD
than Rykodisc's, but it won't be much
longer. And if they do so by the time
this issue goes to press, I'll just add
the news as a postscript. I'm tired of
rewriting this item.

The War to End All Bit Wars

First, we had 16-bit CD players
(and 14-bit models that used
oversampling to reach 16-bit S/N
ratios). Then we had quasi 18-bit
players, which used bit shifting and
16-bit D/A converters to get 18-bit
S/N. Hard on those players' heels
came models with true 18-bit
converters. Now Denon has
introduced two 20-bit models, the
DCD-3520 and DCD-1520—not with
a fanfare, but with something like
apologies for the state of the art.

According to Denon's Senior Vice
President, Robert Heiblim, "For
Denon, it's uncomfortable to have a
big number, because we don't like to
hang our hat on specifications. We
don't want to start a bit war. We know
that an endless procession of higher
bit and higher oversampling CD
players is no guarantee of better
sound. The important thing is to
deliver the best 16-bit system
possible. The 20-bit system is our
solution for today. But if we ever get
perfect 16-bit converters, there will be
no need for anything more, and this
numbers race will end.”

Will CDs Get the Blues?

The amount of information that can
fit on a CD depends on the size of
the pits encoding that information,
and the size of the pits depends on
the wavelength of the laser reading
them. The smaller the wavelength, the
smaller the pits can be.

The CD Standard is based on a
wavelength of 780 nanometers, in the
near infrared portion of the light
spectrum. One reason for this choice
was the availability of fairly
inexpensive, solid-state lasers which
produced 780-nm light.

A recent development opens up the
possibility of solid-state laser systems
which would operate at half that

wavelength, where large, argon-gas
lasers are used currently. To generate
coherent light at half the wavelength
produced by the diode alone,
scientists at Matsushita have teamed
conventional laser diodes with an
optical waveguide of hydrogen-doped
lithium niobate. This would shift a
780-nm infrared laser's output to

390 nm, in the blue region.

At about $10,000, Matsushita’s
prototype blue laser is impractically
expensive. It's also inefficient, and its
output is limited to 1 mW. Eventual
refinements of the device could
conceivably find their way into flat
color TV screens and optical disc
systems.

This does not mean an instant
revolution in CD technology, even
when solid-state blue lasers become
practical. Discs made to be read by
390-nm beams would have pits too
small to be read by existing CD
players, and players with only 390-nm
lasers would have difficulties playing
conventional CDs. A new 390-nm
Standard would, however, allow
3-inch CDs to carry more music than
standard-sized CDs do now, and
would usually eliminate the need for
multi-disc CD sets. Players
compatible with both the old and new
discs could be made. The catch
would be convincing people to buy
them.
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The Affordable Hi End Alternative

Born out of a tradition of fine craftsmanship in Scotland, Ariston
Acoustics is proudly introducing the Ariston System, a sophisticated
yet elegantly simple expression of technology at the service of music.
The Ariston System was designed to produce superb sound quality and
offer maximum convenience by means of z full function remote control
that comes standard with our amplifier.

Founded in 1969, Ariston Acoustics has enjoyed a steadily

increasing reputation over the years for their innovative, quality
products. Ariston compcnents have bzen zritically acclaimed fer their
sheer musicality by reviewers on both sides of the Atlantic. Ariston’s
commitment for the future is to develop new components which both
complement and expand upon the existing system while maintaining
the concept of true music reproducticn at eminently affordable prices.

Visit your nearest authorized Ariston dealer and hear our complete
line of turntables, speakers and elec:ronics.

ARISTON ACQUESTICS LTD.

12 Rte 17N., Ste. 309 Paramus, N.]J. 07652
(201) 845-9265 Telex 4970296 SAP Fax: 2018450719

Enter No. 9 on Reader Service Card




© 1988 Philips Consumer Electronics Company A Dwision of North American Pilips Corporation

e

DHI“&S .

¢
4 i o VJDS .
'5&0*
. oy Bl
8o
P
i
i
.
Mo
o
= m%
-
O, — s . it
ﬁ @ sy ~——_ ~— . r N @
e T ey, B s PN ! /
[ T *
. "Sovg Enzgy - - "o
i ONvore % o _— o - )
- ey ~———_ L
— s =
5 A = '\W\ :
[
Ll a - ""l:v,w1
T w
oy - -
-y ™
=0y
ey

Motorized main analog volume control. Digitally synthesized
AM/FM stereo tuner with 19 presets. 7-band graphic equalizer
with Acoustic Memory feature. Record out selector allows
separate recording and listening. Video and audio dubbing
capabilty. Cable FM/TV ready. Pre-out and main-in connections.
¢ Dolby is a registered trademark of Doiby Laboratories, Inc
*126 watts RMS per channet, ai 8 Ohms, 20-20,000 Hz,
01% THD.
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The engineers at Philips of the Netherlands
steadfastly refuse to accept the commonly accepted.
The result: The Philips FR980.

Arguably the most sophisticated A/V receiver
available today.

Not only does the FR980 provide the world’s most
advanced technology, it also offers an extraordinary
array of options to mix and match audio and video
signals. The possibilities are virtually limitless.

Philips has designed and crafted an advanced
receiver that keeps you abreast of emerging technol-
ogies like CD-V. Further, the FR980 incorporates three
audiophile-quality listening modes to pamper you
with impeccable sonic authenticity.

Beyond the experience of true Dolby® Surround
Sound, the FR980 features two custom equalization

modes: Movie mode to make special audio effects come
alive. And Music mode with a more gentle equalization
to bring out the best in the newest music videos already
encoded with Dolby Surround Sound.

With 125 watts™ per channel to drive the main
speakers, and 30 watts for both rear surround sound
speakers, the FR980 recreates the true theatrical
experience.

The world’s most sophisticated A/V receiver
demands the most sophisticated remote control: a full

“learning” type user-programmable remote. It features

an alphanumeric LCD screen, and system memory to
handle more than 740 different functions from virtually
any infrared controlled component, audio or video.
Audition the new FR980 at your Philips audio/video
specialist. Call 1-800-223-7772 for the one nearest you.

WORLD-CLASS TECHNOLOGY. EUROPEAN EXCELLENCE.

[PHILIPS

PHILIPS



BEHIND THE SCENES

BERT WHYTE

ONE GOOD TUBE DESERVES...

ven the most casual observer of
E the audio scene will have noted

that, while many people can be
classified as audiophiles, sub-groups
within this fraternity have widely diver-
gent views concerning reproduction of
recorded music. Thus we have the
‘objectivists,” who assess the quality
of audio components by how well they
measure in rigorous, standardized
tests, and the “subjectivists,” who
judge sound quality on a more emo-
tional and intuitive level, making no at-
tempt to technically account for the
often elusive, ephemeral sonic quali-
ties of audio components. Needless to
say, the more hidebound adherents of
both camps have endlessly argued the
merits of their viewpoints. My feeling is
that the well-rounded audiophile em-
braces the best qualities of both phi-
losophies.

| raise this point because this month
I’'m going to report on a new, high-end
tube preamplifier—the conrad-johnson
Premier Seven. Nothing quite fans the
flames of audio debate, even in the
subjective camp, like the relative mer-
its of solid-state versus tube equip-
ment!

Certain analogies can be made be-
tween the solid-state/tube controversy
and the digital/analog imbroglio. For
example, when transistorized preamps
and power amps first appeared in the

early '60s, they were widely con-
demned by audiophiles, mainly be-
cause of a "thin, shrill” high-frequency
sound and a “cold, sterile, clinical”
sound that was “lacking in musicality.
Does this sound familiar? While solid-
state audio components are near-uni-
versal these days and have attained a
very high degree of refinement, there
are still those who prefer vacuum tube
equipment. It is hardly a coincidence
that tube gear is the "darling” of the
underground audio press, the very
same group which so adamantly op-
poses and condemns digital audio
technology.

Please don't misunderstand—I don't
mean to infer that those who prefer
tube equipment and analog sound are
part of some mysterious, dark cabal
against progress in audio. Rather, it is
the qualities the underground press
ascribe to tube electronics and analog
sound that make them philosophical
and technological bedfellows. | myself
have no bias in favor of tube equip-
ment or, for that matter, analog sound,
and | should also point out that tube
equipment still has a loyal following in
Engiand and, of all places, Japan,
where vintage Mcintosh and Marantz
tube amps command prices with five
figures and no decimal point!

If you reckon the introduction of the
CD in 1983 as the de facto beginning

of the digital era, such a dawning
hasn't inhibited the development and
marketing of new tube electronics.
Back in 1984, | reported on the con-
rad-johnson Premier Three tube pre-
amplifier. Since then other “pure” tube
preamps have been introduced, and
we have seen the development of hy-
brid solid-state/tube preamplifiers, cul-
minating in the very popular Audio Re-
search SP-11. Currently, Audio’s Annu-
al Equipment Directory lists about 20
high-end tube preamps, and now con-
rad-johnson has infroduced the Pre-
mier Seven, which may well be the
ultimate embodiment of the no-holds-
barred, no-compromise, “pure” tube
preamp.

The Premier Seven operates in a
Class-A circuit topology utilizing one
6CW4 low-noise nuvistor input tube
(which can accommodate fairly low-
output MC phono cartridges) per
channel and five 6GK5 single-triode
tubes per channel. Each channel's
gain blocks consist of a triode amplifier
and a cathode follower. The phono
stage of each channel has two gain
blocks, and in between them is the
passive RIAA EQ, which is accurate to
+0.25 dB, 20 Hz to 20 kHz. The line
stage consists of a single gain block.
Phono gain is 40 dB, line stage gain is
29 dB, and, unusually for a tube
preamp, no negative loop feedback is
used. At 1 V output, THD and IMD are
rated at less than 0.25%. Each chan-
nel's gain blocks are powered by dis-
crete supplies, with a preregulator and
two stages of regulation for very low
noise. Proprietary polystyrene capaci-
tors are used in all audio circuitry; even
the power supplies use only polysty-
rene and polypropylene capacitors,
and that includes the input condenser.

The first time you see the Premier
Seven, you see striking evidence that
Bill Conrad and Lew Johnson were de-
termined to make a definitive design
statement. The massive unit has a sim-
ple, uncluttered front panel that is sin-
gularly free of "bells and whistles" and
is beautiful to behold in its gold anod-
ized finish.

The Premier Seven is actually a dual-
mono tube preamp. Each unit is in a
separate chassis and has its own dis-
crete solid-state power supply in an-
other separate chassis. The preamplifi-
ers are mounted left channel on top of
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Hear the future.
Now.

Generation III Loudspeakers represent the
future of sound reproduction from American Acous-
tics. Designed to meet the most demanding require-
ments of the listener, every Generation III Loud-
speaker reflects disciplined attention to detail. Excel-
lent clarity and spatial transparency. Full tight bass.
Precision highs. Smooth
transition throughout the
sound spectrum. Ad-
vanced component de-
sign. Balanced speaker
configuration within
anacoustically correct
enclosure. It means
unparalleled sonic
precision.

Designed and constructed by uncompromising
American craftsmen, who by the way, have built some-
thing else into every Generation Il Loudspeaker. Con-
fidence. In the form of an industry-leading ten year
limited warranty.

Because we know today's listener will be tom-
morrow's listener, t0o. See your American Acoustics
dealer soon and hear the future.

Generation 111
Loudspeakers

by
Mitek

The Mitek Group « One Mitek Plaza « Winslow, I1. 61089
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“‘Because I wanted to have the worlds finest
amplifier and the world greatest transfer function,

[ built the astonishing Silver Seven”

i

The Silver Seven, fir.est power
sraplifier in the uorld $8,750 each.
Tuo required for siereo. Tbe
&9 nters note: The I5tF KT88/65504
is a voltage regulator.

3
3
¥

Before you meel the neww M-4.0t, Bob
Carver wanis you to meel ifs inspiration,
the money-is-no-object Silver Seven,

that power amplifiers should be easilv afford-
ablebut last year, when I began designing a
powerful new amplifier, | temporarily set aside
that precept of affordability. The result is the
Carver Silver Seven Mono Power Amplifier.”

Destined to redefine ultra-high-end
- values forever, the Silver Seven is truly a
“'money-is-no-object” design. In fact, just
Q  asingle pair of its fourteen KT88/6550A
§  Beam Power ontput tubes cost more

than some budget amplifiers.
The Silver Seven employs classic,

~ fully balanced circuit topology and the
finest components in existence.

A-450 Ultra Linear output transformers
with oxygen-free primary leads and pure silver
secondaries.

S pob caree”

« Wonder Cap capacitors throughoul.

* [nlerconnects are Van den Hul Silver.

o [nternal wiring is pure silver:

* Wonder Solder throughout

* Gold input connectors and high current
gold output connectors,

The Silver Seven's polished granite anti-
vibration base floats on four Simm's vibration
dampers. The separate power supply’s power
transformer end-bells are machined from a
solid block of high-density aluminum.

Capable of an astonishing 390 joules
energy storage, the Silver Seven delivers
a conservatively rated 375 waltls into
8 obins from 20Hz to 20kHz with no more
than 0.5% distortion. On the 1-ohm tap,
peak current is in excess of 35 amps!

Sonically, a pair (for stereo) of the flaw-
less Silver Sevens almost defies description.

ML 4
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Distributed in Canada by: technology’



“Because I wanted to share

its magnificent sound with

you we built

the new Carver M-40t”

The M-4.01, identical ivansfer firrction.
and 375 watts rms:ch. al 8 obms
20-20kHz 1with no mare than 0.5 % thd.
Total maximum ougui current is

Superlatives are insufficient.
What does this have fo do with the
new M-4.0¢7
Everything. Because the M-4.0t precisely
duplicates the transfer function of the
Silver Seven.,

Ever wondered why two amplifiers of iden-
tical wattage can sound different? Or why two
designs with different output ratings can sound
much the same? In many cases, it's because
each power amplifier exhibits a unique refa-
tionship between its input and output signals.
Like human fingerprints, this transfer function
is subtly distinct, defining much of the sonic
character of the design. Bob has not only
perfected the art of measuring an amplifier’s
transfer function, but is able to duplicate it in a

* completely dissimilar amplifier design! That's
how he invested his solid state M-1.0t with the

TR L T—

‘ i
I'-‘mxm £
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- amps several vears ago.

This time hes gone one better. Or two.

He's used this powerful scientific method
to duplicate the transfer function of the Sitver
Seven in the new M-4 0t (now you know what
the“t" signifies). Mind you, we arenot saying
the M-4.0t is identical to 2 pair of Silver Sevens.
An M-4.0t weighs 23 pounds versus the Silver
Seven at 300 pounds a pair. The Silver Seven
stores 390 joules of energy while the M-4.0t
stores none. As a Magnetic Field Power Ampli-
fier the M-4.0t instantly draws the power it
needs directly from the AC line.

Though in choosing the M-4.0t you may
miss the warm glow of the Silver Seven’s silver
tipped vacuum tubes reflecting in polished black
lacquer, be assured both amplifiers are the most
musical, effortless, and open sounding you have

ever heard. Bass is full and tight, midrange is
detailed. treble is pure and transparent,

Each can float a full symphony orchestra
acrass the hemisphere of your living room with
striking realism.

Bob Carver developed this incredible design
for one reason: to bring you the best the world
has to offer and the best amp:ifier value ever,
and he has succeeded handsomely.

Listen to the new, incredibly affordable
M-4.0t at your nearest Carver dealer. Or write
us for more information. Well even send you
data on the Silver Seven. After all, if you ever
want to move up from the M-4.0t, there’s only
one possible alternative.

" CARVER

Musical
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The 56-pound Premier Seven
is a physically imposing
preamp, and I’'m happy to
say that its performance

1s equally impressive.

R e S B e s e G

right and are connected by a massive,
¥-inch solid metal face- and endplate.
Although the power supplies are on
separate chassis, they share a com-
mon enclosure. The units are com-
pletely separate electrically, to the ex-
tent of a separate a.c. line cord for
each power supply and separate 5-
foot umbilical cords which connect
power sources to the units. In the
preamps, all active circuitry is on the
subchassis and shock-mounted to
minimize microphonics. With filament
and plate transformers for each
preamp, the entire Premier Seven
weighs 56 pounds and is surely one of
the heaviest preamplifiers extant.

Throughout, the conrad-johnson
uses “cost no object” parts and com-
ponents. Precision metal-foil resistors
are laser trimmed for accuracy. All in-
ternal wiring is 300-micron, linear-crys-
tal solid silver. There are no potentiom-
eters in the Premier Seven; level con-
trols are stepped attenuators which
switch discrete pairs of precision resis-
tors. The controls provide attenuation
in 23 steps from 0 to —54 dB. Individ-
ual LEDs on the front panel of each
channel illuminate for the 23 steps.

Each preamp has solid metal con-
trols for source selection (phono, tuner,
CD, and tape 1 and 2) and a record
selector for the same sources. To the
right of this control is the level attenua-
tor. On the extreme right is a small on/
off mute pushbutton. Each power sup-
. ply has a separate switch, and the Pre-
mier Seven incorporates delay relays
to suppress turn-on/off transients.

The rear panel has gold-plated RCA
inputs for all sources, including the
tape loops. Two pairs of main output
jacks facilitate bi-wiring and biamping.
Each channel has a phono impedance
control, ranging from 70 ohms to 47
kilohms, to accommodate both mov-
ing-coil and moving-magnet phono
cartridges.

The Premier Seven claims a pass-
band from 2 Hz to more than 100 kHz.
It has a maximum output of 20 V rms
and is an exceptionally quiet tube
preamp, with phono noise 80 dB below
10 mV input and the line level noise 88
dB below 2.5 V input. Output imped-
ance is less than 200 chms. The Pre-
mier Seven is also rack mountable. No
question about it, this is a physically
imposing preamp, and I'm happy to

say its performance was on the same
elevated plane.

| set up this unit two ways. First, |
decided to assemble a quintessential,
tube-freak/analog-lover's system con-
sisting of the superb Versa Dynamics
2.0 turntable with the new Ortofon
MC3000 moving-coil cartridge alter-
nating with a Cello cartridge feeding
into the Premier Seven. The output of
the Seven was fed into the conrad-
johnson Premier Five 200-watt mono-
block tube amps and then to B & W
801 Matrix and new Duntech Sover-
eign Mark Two loudspeakers. Since
the Premier Seven inverts polarity, |
wired the speakers accordingly. | tried
the Ortofon straight in, without its spe-
cial stepup transformer. While the Sev-
en has a lot of gain, the extremely low
output of the Ortofon cartridge created
some problems. | could get enough
output for a fairly loud playback, but
the Seven’s tubes would go micro-
phonic on some bass transients. Using

the Ortofon transformer into a 47-kil-

ohm load gave plenty of level.

As most vinyl addicts are aware, cur-
rent classical LPs are almost invariably
cut from digital masters, but in my tests
with this system, | used many older
vinyl records mastered from analog
tapes. These included some from EMI
and London Decca, and a few of my
own recordings for Everest. | sought
out the great Neville Marriner perfor-
mances of Mozart and Haydn with the
orchestra of the St. Martins-in-the Field
Academy. Finally, for the ultimate in
analog sound, | played some of Shef-
field's direct-to-disc recordings of Lin-
coln Mayorga as well as my Crystal
Clear direct-to-disc recordings of Ar-
thur Fiedler and the Boston Pops and
of the organist Virgil Fox.

Apart from the inevitable record sur-
face noise, which fortunately wasn't ex-
cessive, reproduction was revelatory!
The combination of the three-dimen-
sional imaging of the 801 Matrix, plus
the Premier Five and the Premier Sev-
en, provided a wonderfully natural,
very musical listening experience. The
Premier Seven simply extracts every
iota of hall ambience from decently
miked recordings. The stage presenta-
tion is startling. The same can be said
of depth perspective, which extended
deep into the recording stage and was
uncanny in capturing the off-stage

brass in Mahler's Third Symphony. All
this was heightened by the airy trans-
parency of the sound and the envelop-
ing space around instruments. In the
percussion on the Sheffield discs,
cleanness and transient attack were
outstanding, quite crisp with no over-
hang. Bass response was excellent al-
though without the solidity, weight, and
control of a top solid-state amplifier.
This was very beguiling, musically se-
ductive sound. If some choose to call
this reproduction “euphonic color-
ation,” so be it. It is very easy on the
ears, essentially non-fatiguing, and at
least in my listening room, not amor-
phous. The results with the Duntech
Sovereign were fairly similar, although
the Seven didn’t fully exploit this
speaker’'s bass capabilities.

There are many people who like cer-
tain combinations of tube and solid-
state equipment. Some like to use a
solid-state preamp to drive a tube
amp. Others prefer to drive a solid-
state amp with a tube preamp because
of the better-controlled, cleaner bass.
(Even most avid tube devotees usually
admit this is a good idea.)

My second setup consisted of Sony
CDP-707ESD and Denon DCD-3300
CD players and a Sony DTC-1000ES
R-DAT recorder all feeding into the
Premier Seven, along with the same
phono input. | then fed the Seven into
Cello Performance solid-state, mono-
block amps and then to the Duntech
Sovereigns. Here again was an im-
pressively natural, highly musical lis-
tening experience, with a definite im-
provement in bass response. If you
force me to choose, I'd have to pick
the Premier Seven/Cello combination.
It had just the extra definition, better
articulation, and tighter bass that add a
touch more realism—although | have
to admit the freedom from noise in the
digital source material probably influ-
enced some of my perceptions.

Obviously, either setup would have
gladdened the heart of any audiophite
of any persuasion. There is no question
that a unit like the Premier Seven
needs to be teamed with the very best
equipment in order to fully savor its
unique qualities. For those who are
“into” tubes and can afford its $7,850
price, the Premier Seven is currently
the ultimate expression of vacuum
tube technology. 4
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“It is a far greater engineering challenge for speaker
designers to build a great-sounding speaker for $200
than $2000. When cost is no object, they can include
whatever they need to get the quality they’re looking for.

“However, that kind of quality doesn’t always filter
down through their product line. At Boston Acoustics,
we take pride in designing every system to measure up
to the highest standards. To show you what I mean. let’s
look at the T830, our most popular tower system.

“We designed the T830 to deliver exceptional
performance at a very reasonable price, and did it by
making knowledgeable and intelligent choices. We
custom-designed all three of its drivers: an 8" high-
compliance woofer, 32" midrange and 1” dome tweeter.
No.compromises here.

“The midrange and tweeter are ferrofluid cooled for
greater power handling capacity. The diaphragms of all
three drivers are made of copolymer. Although it is more
costly than conventional materials, we used copolymer
because of its structural uniformity and immunity to
atmospheric changes.

“We make all these drivers under our own roof, using
specialized machinery and jigs that we’ve designed or
adapted ourselves. This helps us maintain consistent high
quality, and save through efficiency.

“For the enclosure, we used the same dense, non-
resonant structural material as in our highest-priced
system. To keep the cost down we used wood-grain vinyl
instead of costly wood veneer. It looks rich, and makes
absolutely no difference in sound quality.

“More important than what we put into our systems
is the quality of sound that comes out—and how that
matches your expectations.

“From our very first product to our latest, audio critics
have appreciated what we’ve accomplished—delivering
demonstrably high performance at truly affordable
prices. Here’s what Julian Hirsch said about the T830
in Stereo Review:

‘In all measurable respects, the Boston Acoustics T830
delivered outstanding performance. Few speakers we
have tested have had such a flat frequency response or
such low distortion, for example, and most of those
were considerably more expensive .. .we were
enormously impressed.’

“When you compare the T830 against similarly-priced
systems, you’ll also find it sounds better in a number of
ways. More musical, smoother, its imaging more precise.
And it can play louder without distortion.

“What we’ve accomplished is no trick. It’s knowing
what to do, then doing it.

“If you’d like to know more about the T830 and other
Boston Acoustics speakers, please write or call. We
promise to reply promptly”’

BostonAcoustics
O D T i R RS

247 Lynnfield St., Dept. A, Peabody, MA 01960
(508) 532-2111

4 “It’s no trick
to make a great speaker
when price is no object?’

Andy Petite, chief designer, Boston Acoustics

The 3-way T830 Tower System.
It needs only 10 x 9%4” of

floar space, only 32" in height.
Suggested retail: $500 a pair.
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LI THE ELITE M-91 AND C-91
- REFERENCE COMPONENTS,

Hum, crosstalk, vibration: distortien in
your audio signal.
Graininess, specks, flecks: extraneous
noise in your videc image.
Impurities.
The Elite C-91 pre-amp and M-91 power
amp are no-compromise components designed
to give you more of the pure signal and kess
annoying noise. By keeping critical signal paths
asshort as possible. By providing honeycomb
construction throughout to reduce excess
vibration. By using separate twin cast-iron trans- |
formers to eliminate stray magnetic flux and |
dissipate heat quickly. |
The C-91 not only controls up to six viden |
components, its video-enhancing circuizs actu-
ally improve your video image. You'll find unique |
processing controls like video noise reduction, |
sharpness and detail. To maintain audio and |
.

video signal purity, the C91 includes a shielded,
motorized volume control and three
separate audio and video power e
transformers. There are also two / A |
Y/C inputs and three outputs & /" »
to help you get the most out 2%
of the latest video technology, Ce %2,
including SVHS™ and ED Beta? ¢
A sophisticated high-end - £
A/V system wouldn't be complete 2 8" %
without remote capabilities. The C-91% ';5'"‘; ¢ "
powerful Smart Remote™ unifies your F ‘
existing componerts into a complete e ”.
A/V system.
Where the C-91 takes off, the M-91 ALt
takes over. With 800 watts/channel into 2 Le%
ohms* and 200 watts/channel into 8 ohms;’ v
and remarkably high current capability (47 %
amps) for driving low impedance reactive i
loads. And for unprecedented purity, the M-91
includes its own volume control for direst
connection to your CD player.
The Elite M-91 and C-91 Reference Compo-
nents. The difference between playing dirty. And
playing great.
For more information, call 1-800-421-1404. |

‘Measured by EtA method. '
“Based on FTC rules regarding measurement of amplificr power ratings |
Super VHS is a trademark of Victor Corporation of Japan, Limited.
ED Beta is a registered tradenurk of Sony Corporation. '
© 1988 Pioncer Electronics (USA) ine., Long Beach, CA ‘
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THE ELITE REGISTER

ALABAMA

Florence
Ingram Audio

ALASKA

Anchorage
Magnum Electronics
Kodiak

Island TV

ARIZONA

Phoenix

Integrated Systems
Jerry's Audio
Prescott

Audio
Entertainment
Systems

Tucson

Jerry's Audio

ARKANSAS
Fayetteville
Amp Audio
Little Rock
Walloch Home
Center

Pine Bluff
Stereo Junction

CALIFORNIA
Alamo

Laser Faire
Alhambra
Audio Video Center
Berkeley

The Sounding
Board, Inc.
Beverly Hills
Beverly Hills Audio
Burbank

The Lasers Edge
Canoga Park
The Lasers Edge
Encino

Audio Video
Electronics
Glendale
Marconi Radio
Goleta

House of Audio
Video
Greenbrae
Videola

Irvine

Sound Quest
Los Angeles
Royal Sound

Mill Valley
Videola

Mission Viejo
Videolaser
Monrovia

Video Place
Palo Alto
Western Audio
Imports
Riverside
Speakercraft
Sacramento
Paradyme

San Bernardino
Video Mart

San Diego
Convoy Audio Video
Stereo Design
San Francisco
Audio Excellence
Wong's Hi Fi
San Jose
Quement
Electronics

Santa Maria
Lombards Discount
Stereo

Santa Monica
Jonas Milier Sound
Simi Valley

House of

Audio Video
Tustin

Digital Ear
Woodland Hills
Wilson

Audio Video
Entertainment

COLORADO
Colorado Springs
U.S. Tech of
Colorado Springs
Denver

Listen Up

CONNECTICUT
Danbury
Sounds Alive
East Hartford
Hi Filmage
Greenwich
Aud Vid
Groton

Leiser Sound
Newington
Sound Playground
Norwich
Leiser Sound
Orange
Sounds Alive
Stamford
Sounds Alive
Wallingford
Best Buys
Waterbury
Zinno Music
Westport
Sounds Alive

DELAWARE
Wilmington
Laser Sight
& Sound

FLORIDA
Altamonte Springs
Boss Audio

& Video

Boca Raton

Verns Electronics
Daytona
Electronics
Environment

Ft. Lauderdale
Sound Design &
Engineering
Melbourne

Audio Mart
Merritt Island
Audio Mart

Miami

Audio Coll

Audio Plus

Kalu

Overseas
Electronics

Victors Internationai
Pinellas Park
Cooper For Stereo
Royal Palm Beach
Family Video Super
Centers

Stuart

Sound & Vision

GEORGIA
Savannah

Audio Visual
Resources

Tifton

Berger's Audio
&TV

HAWAII
Honolulu
Anderson's Camera
& Hi Fi Store
IDAHO

Idaho Falls

Phase Four Stereo
Pocatello

Phase Four Stereo
ILLINOIS
Burbank

Digital TV
Chicago

Mills Recording
Belmont Electronics
Darien

K-BTV

Kankakee
Barrett's
Entertainment
Lansing

Unitek Electronics
Morton
Northpoint

Video, Audio

& Appliance
Peoria
Northpoint

Video, Audio

& Appliance
Quincy

Firstin Video
MusicWorld
INDIANA
Anderson
Disc-O-Tech
Angola

King's Antenna
Crown Point
Crown Electronics
Fort Wayne
Lehman Electronics
Huntington
Lehman Electronics
Logansport
Todd's

Warsaw

Butterfly

IOWA

Cherokee

Wilson TV

Fort Dodge
Sound World
Marion

The Audio Room
Orange City

The Movie Express
KANSAS
Mission

Accent Sound
Overland Park
Audio Video
Electronics

ESP Industrial
Communications
Salina

Dels TV & Tape
Center

KENTUCKY
London
Sounds Around
Town
Louisville
Audio Video by
Design

LOUISIANA

Baton Rouge

Art Colley's Audio
Specialties
Metairie
Alterman Audio
New Orleans
Alterman Audio

MARYLAND

Annapolis
H.A. Hi Tech
Gaithersburg
Audio Buys
MASSACHUSETTS
Auburn

Leiser Sound
Cambridge
Audio Video
Environments
Framingham
Natural Sound
Littleton
Music Shack
Nantucket
Berts Electronics
Seekonk
Leiser Sound
Shrewsbury
Leiser Sound
Waltham

The Instant
Replay
MICHIGAN
Ferndale

Jam Hi Fi Sound
Specialists
Plymouth
Digital
Entertainment
MINNESOTA
Edina

Laser Ware
Scholes
Enterprises
Fairmont

Bill's Radio & TV
Minneapolis
Peterson
Entertainment
Design
Richfield

Pro Line Audio
St. Paul
Robert Paul TV

MISSISSIPPI
Meridian

Hoopers Electronic
Supply

MISSOURI
Kirksville

Wright Tire &
Appliance
Kirkwood
Warner
Communications
Oakville

Quality Sight and
Sound

MONTANA

Great Falls
Rocky Mountain Hi Fi

NEW JERSEY
Cherry Hill
Soundworks
Cliffside Park
Entertainment
Environment
Hamilton Square
Rock Dreams
Livingston
Electromedia Design
Millburn
Professional Audio
New Brunswick

Hi Fi Haven
Woodbridge
Woodbridge Stereo
Wyckoff

Conklin's Audio Video

NEW YORK

Astoria

Steinway Sounds
Hicksville
Designatron
Huntington Station
Audio Breakthrough

Manhasset
Audio Breakthrough

Merrick
Performance
Audio & Video

New York
Audio Breakthrough

Bryce Audio
Custom Media
Design

East Side Stereo
Lyric Hi Fi

Sound by Singer
Rego Park

Watts That Sound/
Continental Sound
Rochester

Rowe Photo
Scarsdale

The Listening Roorm
Watertown

The Happy Ear
White Plains
Audio Design

Lyric Hi Fi

NORTH CAROLINA

Albemarle
Music Mart

L TE

EL

A\

Durham

Kerr's Audio Visions
Fayetteville
Rhudy’'s Camera
& Video

Hickory

Dacia Electronics
Lenoir

Crowells
Reidsville

Trent's Stereoland

NORTH DAKOTA
Minot

Einstein's
Audio/Video

John Iverson Co.

OHIO

Beachwood
Nutec
Cincinnati
Audio Vision Plus
Cleveland
Reserve
Enterprises/
Northwood Home
Electronics
Dayton

Distinct Audio
& Video
Mansfield

High Tech Video
Maple Heights
Eric Martins
South Euclid
Atlantis Home
Entertainment
System
Westlake

New Images
Electronics

OKLAHOMA
Oklahoma City
Contemporary
Sounds of
Oklahoma
OREGON

Astoria
Greenburg's
Furniture

Salem
Salem Sound Center

PENNSYLVANIA
Berwyn

Soundex Electronics
Broomall

Hi Fi House
Lancaster

Video Gallery Plus
Natrona Heights
Butch's Sound Shack
Philadelphia

Music on the Square
Willow Grove
Soundex Electronics

York
The Electronics
Place

RHODE ISLAND

N. Providence
Eastern Discount

Westerly
Leiser Sound, Inc.
SOUTH CAROLINA

Columbia
Laser Experience

Georgetown
Stereo Video Center
Hartsville

Haynes

Electronics

SOUTH DAKOTA
Pierre

Team Electronics
Rapid City

Team Electronics
Sioux Falls
Dakota Sound
Yankton

Team Electronics

TENNESSEE
Knoxville

Hi Fi House
Memphis

New Wave Audio
and Video
Nashville

Hi Fi Buys

TEXAS

Dallas

Custom Video
El Paso

Casa Sonido
Fort Worth
Marvin
Electronics Co.
Houston

Audio Video Plus
Laredo

Jett Sales
Lubbock
American Audio
Video

UTAH

Midvale
Inkley's

VIRGINIA
Alexandria
Video Station of
Virginia

Franklin

Audio Showroom
Manassas
Audio Buys
Newport News
Sound Approach
Roanoke

Lee Hartman

& Sons

Virginia Beach
Digital Sound
Winchester
Sound City

WASHINGTON
Redmond
Home
Entertainment
by Design
Seattle
Definative Audio

WISCONSIN
East Troy

Video Playground
Glendale

Sound Stage
Green Bay
Sound World
Hayward

M & M Video

LaCrosse
Team Electronics




THE BOOKSHELF

PERFECTING SILENCE

Grounding and Shielding Techniques
in Instrumentation, Third Edition by
Ralph Morrison. Wiley-Interscience,
172 pp., hardback, $29.95.

Noise Reduction Techniques in Elec-
tronic Systems, Second Edition by
Henry W. Ott. Wiley-Interscience, 426
pp.. hardback, $39.95.

For many years, | used an earlier
edition of Grounding and Shielding
Techniques in Instrumentation to solve
problems, and | have advised many
students to refer to this book for help
when their electronic systems show re-
sidual noise, hum, and interference.
Recently, | was most pleased to be
introduced to Noise Reduction Tech-
niques in Electronic Systems since few
books are available on the important
subject of shielding, grounding, and
noise and interference reduction.

The problems addressed by these
books are rarely discussed in formal
classes at universities or technical
schools. Reducing residual noise in a
system which is supposed to have a
very large S/N ratio has often been left
to the engineer or technician on the
design team who seems to understand
this “black art.”" There is always some
noise remaining in any electronic sys-
tem, and it is too often left for the final
tweaking stage of the design. The
problems are usually “solved” by mov-
ing ground connections internally,
changing a connector or a cable, add-
ing a wire or shield, moving a part or
subcircuit, or some similarly mysteri-
ous and chancy technique.

it should not be necessary to pro-
ceed in such haphazard ways. There
is, and always has been, a science
behind these black arts. | must say that
both of the books under review here
are very good introductions to the
methodology of removing noise and
getting the signal from the source to its
destination without contamination.

The topic of lowering the residual
noise of electronic systems is impor-
tant in the design of all types of equip-
ment and is of especially great impor-
tance to the audio engineer. The ear is
very sensitive to residual noise be-
cause of its great dynamic range, pos-
sibly 120 dB or so. This range is almost
as great as that of well-designed elec-
tronic equipment. The issue of residual
noise and interference is more impor-
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tant than ever these days because of
the quality of the Compact Disc. lts
extended dynamic range, in particular,
has made the audio listener ever more
sensitive to the quality of the silence
between musical passages. This level
of silence 1s attained sonicaliy only by
the most careful design of the electron-
ic circuits, their precise mounting and
shielding within the chassis ar box, the
quality of the box design and the con-
nectors, the use of correct wiring tech-
niques, the exact placement of trans-
formers, and a seemingly endless list
of other construction details.

Many designers are apparently ig-
norant of, or not careful about, some
hardware design details. Defects in
these areas can make or break a prod-
uct. | recommend both of these books
for those involved in the design of elec-
tronic equipment of any type. Even the
most successful designers will learn
something from them.

While t am more familiar with the
Morrison book, | am more impressed
with the one by Ott. Interestingly, with
so few bcoks available on noise reduc-
tion, both texts come from Wiley-Inter-
science. And although they compete
for a position in the marketplace, they
also complement one another.

Grounding and Shielding Tech-
niques is a good book for tnose with a
more casual interest in the design of
electronies and a main concern with

intercannecting systems using good
grounding and shielding methods. It is
a relatively short book of only 172
pages. but it is crammed with informa-
tion. Its only problem is tha' it lacks
references for further study. To me, this
is an ‘mportant defect since | usually
dig deeper when | have a proolem and
only a partial solution; references make
a good starting point. The book is with-
out doubt based on extensive experi-
ence on the part of the author. He has
a clear and friendly writing style and
explams the figures and his interpreta-
tions of systems clearly and accurate-
ly. Marrision covers both electrostatic
and electromagnetic shielding prob-
lems, and he has a nice section on the
use of differential inputs for instrumen-
tation. purposes.

After three short chapters on electro-
static principles, the author gets down
to the shielding of instruments and
does so with considerable specificity.
These chapters include details about.
shielding power lines, transformers,
and the like. A rather long chapter on
the differential amplifier used as an in-
strumentation amplifier follows. it con-
tains a detailed discussion of amplifier
configurations mainly of interest for in-
strumentation use rather than audio
applications. Topics include every-
thing from thermocouple to electrocar-
diogram uses. A short chapter on
shielding bridge-type systems follows.

AUDIO/DECEMBER 1988
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These Wiley-Interscience
books, so very good on
their own, complement
each other quite well as
reference works.

L e T R

Magnetic processes are covered,
with special emphasis on transformer
shielding. The problem of radio fre-
guency interference is discussed rath-
er briefly, with some information on
transmission lines, and the book con-
cludes with five pages of rather inter-
esting information about making con-
nection to the earth with buried rods
and wires. Although it is not particularly
relevant for audio applications, | found
this discussion enlightening.

The Ott book is much longer, some
364 pages of text and 50 additional
pages of probiems and solutions. The
problem-and-solution section makes
Noise Reduction Techniques attractive
as a textbook or for the more serious
readers who wish to test their knowl-
edge. There is also a good bibliogra
phy at the end of each chapter, al-
though | found some lack of references
from the last half-dozen years. Never-
theless, this is a much more scholarly
work and covers a greater variety of
topics than does Morrison's

The material in Ott's book ranges
from shielding and cabling to active-
device noise and digital-circuit shield-
ing. Everything is discussed from a sol-
id theoretical base, and many practical
examples are given. Almost all of the
topics covered are of great interest to
anyone concerned about designing
electronic equipment capable of re-
producing wide dynamic range. This
applies especially to modern audio
equipment, which is often a combina-
tion of analog and digital circuitry.

A brief introductory chapter is fal-
lowed by two very thorough chaptets
on cabling and grounding. The analy-
ses and discussions presented should
satisty any needs for information about
interconnecting electronic boxes for
noise-free operation and about routing
the signal between components with-
out degradation. The material is as
complete and clear as any | have
seen. The chapter on balanced circuits
Is a bit short, but this is where Grouna-
ing and Shielding Techniques can

augment what is presented here. A
short chapter on passive components
contains some nteresting information
on capacitors and inductors. (The Mor-
rison book has better detail on the top-
ic of transformers.) There is an excel-
lent chapter on shielding, which will be
of interest to all box and chassis de-
signers. | find the chapter on contact
protection somewhat out of place, ex-
cept for the fact that contacts are a
Serious noise source in some systems.

Chapters 8 and 9 are on intrinsic
and active noise sources. These sec-
tions will be of interest principally to
circuit designers and are important be-
cause they set the ultimate lower noise
limit for most equipment. There is an
excellent chapter on digital circuit
noise and layout, and one on digital
radiation. These topics are of great in-
terest for those involved in the design
of equipment that is partially digital
and partially analog.

I found the final chapter, on electro-
static discharge, very interesting. It ex-
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SLOPE

e search for the ultimate sound system
inevitably leads to speaker systems employing

electronic crossovers ahead of the amplifiers,
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bines ideal signal-handling with an enormously

flexible control function. Simple, direct front-panel
switches allow any crossover curve to be set
instantly, and listening quality is vastly improved

since this places the individual drivers under much
more direct control than is otherwise possible.

The only difficulty, in the past, has been the task
of obtaining a crossover unit with sufficient flexibil-
ity to control these speakers correctly.

Bryston’s Model 10B Electronic Crossover com-

over passive, in-speaker networks.

The Model] 10B features independently selectable
crossover points for high-pass and low-pass. You
can also independently select crossover slope, from
6, 12, or 18 dB/Oct., where one driver requires a
different cutoff from another in the same system.



plains why walking around and then
touching equipment causes sparks
and thus pops and clicks—or worse—
in electronic equipment.

Noise Reduction Techniques is thor-
ough, accurate, and full of practical
discussions. It is one book which
should be required reading for every
person who wants to be knowledge-
able about cabling, roise, and interfer-
ence. | recommend it highly.

Both volumes are so good in their
own ways that neither really upstages
the other. Ott's book is essential to
those who would understand the over-
all design and interconnection of mod-
ern analog/digital electronics. Morri-
son’'s is full of practical information
about interconnecting equipment, and
it offers a clear and very practical dis-
cussion of instrumentation technigues.

R A Greiner
R. A Greiner is Professor in the De-
partment of Electrical and Computer
Engineering at the University of Wis-
consin in Madison, Wisc.

Rodrigues’ 118 rollicking
cartoons demonstrate that
although audio is serious,
the people involved in it

{ are something else again.
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Total Harmonic Distortion by Charles
Rodrigues. Perfectbound Press, 128
pp.. paperback, $7.95. (Available only
by mail from Perfectbound Press, 1120
Ave. of the Americas, Suite 4118C
New York, N.Y. 10036. Add $1.50 post-
age and handling per U.S. order; for
foreign orders, add $1.75 for the first
book and 50¢ for each additional copy;
New York State residents, add 65¢
sales tax per book.)

Audio and video are Serious Mat-
ters; there's nothing funny atzout them.

But the people involved in those fields,
both professionally and as customers,
are something else again Charles Rod-
rigues nas been poking fun at them
(but not at you and me, of course) in
his cartoons in Stereo Review since
1958. Now, 118 of those cartoons have
been collected by David Stein, Stereo
Review s managing editor, in a paper-
back all too appropriately entitled Total
Harmonic Distortion. Total pandemoni-
um is more like it: Leafing through,
you'll get a fresh look at audiophile
sympathy cards, viscious-damped
turntables, the influence of supertank-
ers on FM reception, how a child prodi-
gy's career ends, what to do if you
don't trust your test record, the non-
acoustic advantages of pyramidal
speakers, and most important of all,
how to buy expensive speakers when
your spouse is watching.

Why sit there, deluged with useful
inftormation, when Charles Rodrigues
is so willing to purvey the other kind?

lvan Berger

Introducing: Bryston’s Model 10B Electronic Crossover

All crossover selections are extremely accurate
and repeatable, being implemented with 1% select-
ed metal-film resistors and polystyrene capacitors.
All switches are heavily gold-plated, for lifetime
protection from corrosion. The level-controls are in
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noise and distortion unapproached in normal

equipment.

precise 1dB increments, also derived from gold-

plated switches and 1% metal-film resistors. All
internal buffer and amplification stages are
Bryston’s exceedingly linear and superbly quiet
discrete op-amp circuitry. This means the signal is
always maintained with stability and freedom from

RFD 4, Box 2255
Montpelier, VT 05602
802-223-6159

In the United States:
COmO=sTGaVERMONT LTD.

From the point of view of adaptability, flexibility
and signal integrity, the Bryston 10B Electronic
Crossover system is the ideal choice for the widest
possible range of multi-amplified speakers.

In Canada:

MARKETING LTD.
57 Westmore Drive

Rexdale, Ontario, Canada M9V 3Y6
416-746-0300

Enter No. 17 on Reader Service Card
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IVAN BERGER

END OF THE SAAB STORY

ot many people put fancy audio
N systems into eight-year-old

cars, but that's what | did to my
Saab 99 Wagonback a few years ago.
Actually, I'd started stuffing the Saab
with stereo gear as soon as ! got it
back in 1975, but only on a do-it-my-
self basis. When | started working at
Audio, | felt it time | had a professional
take a crack at it, so | took the car to
New England Radio and Moon Roof, in
New Haven, Conn.

The system they installed (which
was covered in this column in August
and September 1983 and in March
1984) sounded good, but it seemed
awfully elaborate and expensive. | felt
similar results could be achieved by
less extravagant means. In the years of
tinkering that followed, | learmned that
they could—but not in that Saab.

As a car, my 99 Wagonback was a
delight, combining sporty handling,
capacious accommodations, and
good gas mileage. As the vehicle for a
stereo installation, however, its three
major vices offset its two useful virtues.

The first virtue was the Wagonback's
rear deck, a simple, removable slab of
carpet-covered, ¥a-inch layered Ma-
sonite that could be reworked and re-
built for any speaker configuration. The
second virtue was that the car was full
of places to hide the electrical equip-
ment, including a large compartment
under the trunk floor and a smaller one
beneath the fold-down back seat.

On the negative side, Saab had
made no provision for any kind of au-
dio system. There was no radio slot in
the dashboard, so we had to build a
console. Worse, there were not only no
factory-cut speaker holes, but no good
places for front speakers at all. Install-
ing speakers in the dashtop might
have given good results (Saab put
them there in the Model 900, which
succeeded the 99), but this would
have involved taking the dashboard
apart. Since the dash was already full
of squeaks and tremors from several
earlier audio-related disassemblies,
we wanted to avoid doing that.

The doors’ interior skins were made
of plastic foam that could not support
speaker screws, and the steel frame-
work behind the skins offered support
in all the wrong places. The door skins
were also swoopily sculptured (which
is why Saab made them out of foam),

with no flat planes near the upper front
comers except the knuckle-clearance
spaces for the window cranks. Door-
mounted speakers would therefore
have to fire into the front passengers’
armpits or their socks.

Last but not least of the Saab's vices
was its electrical capacity. I'd installed
more powerful headlights when | first
bought the car; adding all that elec-
tronic gear posed problems which its
battery and smallish alternator coutdn't
handle. This was exacerbated by the
fact that my car often sat idle for three
weeks or more—Ilong enough for the
tiny, cumulative drain of the radio’s
memory, the amplifiers’ turn-on cir-
cuits, and the car's clock to slowly
make the battery go flat. As a result,
my future wife and | spent so much of
our courtship behind tow trucks that
she now finds them romantic. Long-
time “Roadsigns” readers
may recollect my chroni-
cling such problems as
dead batteries, an amp
blown by a reverse-charge
jump start, and the total
failure of my audio elec-
tronics due to the death of
the car's voltage regulator.

Nevertheless, with the
aid of a sympathetic in-
staller, Tony Igel of Strat-
ford Service here in New
York, | set out to explore
the possibilities. Instead of
rushing to produce the
perfect finished Phase ||
system, we labored slowly
to see what would and
would not work in the old
Saab. With this attitude, we
never reached a stopping
place, so we just kept tin-
kering, without pausing to
write up interim reports.

Of course, | could have
traded in the Saab for
something easier to work
on, but by this time, | had a
fierce affection for a fine
old car and a gritted-teeth
determination that, by
gum, I'd make it sound
good. And with a car so
old, it helped to be working
with an installer whose
shop was also a full-ser-
vice garage.

The first thing we tried was the Au-
dioMobile K40 system, which consist-
ed of four two-way speaker systems in
oval pod enclosures, two 6 x 9-inch
subwoofers, and a 4 x 40-watt amp
with a built-in crossover. Thanks to the
pods’ tapering shape and single-
screwhole mounting, we could mount
the front speakers high up on the front
corners of the doors. (The rear pods,
as | recall, went onto the rear deck.)
The high-mounted front pods proved
we could get good imaging without a
center channel, but the structural foam
of the Saab’s door panels wouldn't
hold the pods’ weight. We had to abort
the test because the speakers wound
up dangling by their wires.

The second thing we tackled was
the antenna. The only antenna built
specifically for the Saab 99 was a man-
ual, telescoping antenna which had.

60

AUDIO/DECEMBER 1988

Hustrations: Philip Anderson




T0 ALL THOSE
WHO ALREADY
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CD PLAYER,
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ENTER THE NEW

Everything has limitations. Including conventional
CD players.

That's because 16-bit digital processing simply
isn't accurate enough to retrieve all the data that’s
on a disc. So some of the music is lost.

Onkyo's linear 18-bit technology, on the other
hand, assures you that all the musical information
gets processed. So you don't lose anything. Even
the subtle clues that tell you about the space the
music was recorded in. And how well the engineer
chose the microphones.

-

88 Dual Acculinear D/A Converters
with calibrated accuracy to
the 4th Significant Bit

But getting all the data off the disc is only the first
step. Getting it to your ears is at least as important.

That's why Onkyo developed the Acculinear D/A
Converter. And individually calibrates each one to
minimize crossover distortion. This unprece-
dented accuracy means you'll be able to listen to
music, even at low levels, and still hear the
delicate harmonic structures that distinguish a
Gibson guitar from a Martin.

Exclusive Opto-Coupling Modules
use light to transmit digital data
and reduce harshness.

Onkyo's extensive use of optical transmission
techniques instead of conventional wiring further
increases musical enjoyment. Proprietary Opto-



HNOLOGY FROM ONKYO.

DIRECT ACCZSS SELECTION

R e e e T
PRI -

DX-7530

DIGITAL DOMAIN

Coupling Modules at critical circuit junctions
eliminate Digital Signal Interference (DSI) and its
consequent metallic harshness. So you can enjoy
the sound of the Philadelphia Symphony without
wondering if the entire string section was playing
aluminum violins.

The power supply combines low impedance/low
loss transformers, regulators, and capacitors for
high stability and isolation.

o )

Dual transformers in the DX-7500
thoroughly isolate digital
and analog stages.

In addition, the critical D/A converters benefit
from Opto-Drive, a new Onkyo technology that
uses LED/phototransistor arrays for the ultimate
in current stability and operating accuracy. Which

means that any sonic variations you hear will be in
the music, not in the disc player.

And the best part? We didn't reserve these
technical innovations for one outrageously
expensive flagship model. All the musical
benefits are affordable.

Yes, this is the New Digital Domain.

Audibly significant technology.
Enhanced musical enjoyment.

The New Digital Domain.
Starting at less than $600

Enter it today at your Onkyo dealer.

ONKYO

200 Williams Drive, Romsey, N.J. 07446 201-825-7950
If you would like further information, write for ti
White Paper on digital technology.

For your convenience, ONKYO and AUDIO are providing this special toll
free number so you cari find out about our new 18 Bit Players. Just call
1-800-678-8237, and wren asked, 2nter 41244



In a city where signs that
say “No Radio—Already
Stolen” are common, Bensi
boxes and mild paranoia
are quite justifiable.

been installed on the right rear fender.
From a human-engineering standpoint,
this was terrible. If | pushed the anten-
na down when | parked, I'd usually
forget to raise it again when | started
out, and not remember until | was on
the road and turned the radio on. At
that point, I'd have to pull over, walk
around the back of the car to the far
side, pull the antenna up, and go back
to the driver's seat. (If it rained, | just
played tapes.) But if | parked on a New
York street without pushing the anten-
na down, there'd be nothing left to pull
up when [ returned.

After the manual antenna had been
broken for the ninth time, | put in a

the left rear fender. It didn't work very
well on the broadcast bands, so |
eventually had a power antenna put in
on the right rear fender, a few inches
from the manual antenna’s stub. | kept
the stub because | had nothing else
with which to plug its hole, and | also
kept the combination model as a “dis-
guise” antenna for my CB.

Later, when | began to get dual-an-
tenna diversity-tuning radios to test, |
added a short, amplified Hirschmann
“rubber ducky” in the front of the car.
Tony cleverly positioned this antenna
so that the windshield pillar would al-
most hide it from my sight while | was
driving. Incidentally, the little Hirsch-
mann proved it could pick up just as
many stations as the longer, unampli-
fied model; this surprised me, as I'd
expected lower noise from the latter
when used with a good head unit.

Right Speakers, Wrong Place

In the original system, the front
speakers had been built into custom-
made enclosures hung beneath each
end of the dash. In those locations,
frequency response was good, but
stereo imaging was terrible; each front
listener was so much closer to one
speaker than the other that he or she
heard unbalanced mono with occa-
sional squawks from the speakers on
the other side. That system's installer
had therefore built a console which in-
corporated center-channel speakers.
This pretty well solved the imaging
problem, but the extra amps and
crossovers it entailed made the system
overly complex and added to the drain
on my overburdened electrical system.

Because these speakers had to be at
the top of the console, they also forced
me to place my head unit too low for
easy use.

In the rear, the Phase | system had
wound up with Genesis speakers and
10-inch Alpine 6110 woofers in the par-
cel shelf. Unfortunately, the big woof-
ers protruded so far into the trunk-that |
could no longer get large boxes in—
and being able to pack large boxes
was one of the reasons I'd bought a

combination AM/FM/CB antenna on

hatchback in the first place! The woof-
ers’ black-painted magnet assemblies
were a hard-to-see obstruction in the
dark trunk; if | hadn't replaced the
speakers, I'd have painted their frames
white.

For Phase Il, | tried new speakers.
The then-new KEF GT100 two-way
plates, and KEF's GT200 plates with
external subwoofers, sounded slightly
better to me than any other speakers |
heard, so | insisted on them. For the
Saab, however, these proved a poor
choice. As | soon learned, a good
speaker in a bad place no longer
sounds like a good speaker.

Normally, the GT200 midrange/
tweeter plates and the subwoofer
grilles go on a car's rear parcel shelf,
and the subwoofers go in the trunk with
their sound vented to the grilles via
hoses. The GT100s would go in the
front doors. That's what | tried first.

The GT200 plates fit my rear shelf
just fine. However, in order to use ex-
isting openings in that shelf, rather
than weaken it by cutting new ones (it
was already close enough to Swiss

cheese), | had to mount the subwoofer
away from the sidewalls of the trunk.
This narrowed the trunk too much.
Mounting the woofers to the underside
of the shelf restored the trunk to full
width but reduced its height even more
than the old 10-inch woofers had. By
now, | had so many other problems
that rebuilding the rear deck to opti-
mize woofer placement didn't seem
worth the candle.

The rear speakers’ response, mea-
sured from several driver's-seat ear
positions, was pretty flat from about 25
to 100 Hz, with a slight rise between
100 Hz and 4 kHz, followed by a roll-off
that had almost eliminated the treble
above 16 kHz. The roll-off didn't bother
me much, as | use my rear speakers
mainly for fill. But the flat bass re-
sponse allowed road noise to drown
out the bass whenever | got going. |
solved that with an active crossover

and a separate amp for the sub-
woofers, so | could boost the bass for
the road. The crossover we used was
part of Audio Control's EQX crossover/

equalizer; we used its equalizer sec-
tion to tweak the response still further.

While plates plus subwoofers
worked fine in the rear, putting plate
speakers in the front of the Saab was a
really bad idea. Plates require large,
flat mounting surfaces. The doors, usu-
ally desirable locations, had no such
surfaces available where the sound
would have a clear shot at the listen-
ers. Separates wouldn't have helped
much, given those doors, but they
might have worked a little better in the
locations we finally picked.

Those locations were the kick panels
in the side of the car below the dash.
There’'s no useful cavity behind the
panels, so Tony had to build small en-
Closures to mount on the panel's sur-
faces. Because | needed someplace
to park my size-12 feet and | wanted to
get into and out of the car without prat-
falls, the enclosures had to be very
shallow—hardly more than picture
frames. The frames were made a little
shallower at the tweeter end, to tilt
them toward the driver and passen-
gers, but there was no room to angle
the enclosures directly at us. Even so,
this setup gave better imaging than I'd
expected.

The treble was actually quite good—
surprising, since the steering column
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‘Tommy LiPuma

produces music for

But who e
produces music for .

Tommy LiPuma?

What kind of car audio system could meet the standards of a man
with 4 Grammys?
It should Kave cassette, CD and DAT players that produce studio-
quality response, immune from vibration.
ts tuner should be so phenomenally sensitive that it can double the
reach of other high-end systems.
And it should be a joy to use.With a touch-sensitive control screen

that allows any adjustment —from volume to EQ—to be made with th P S‘. =
b:lShofwasﬁqgeit{;S ment—from volume to EQ—to be made with the EC'_I

Which is why, when he leaves the studio, Tommy LiPuma goeson ~ mosiLe sounD sYsTEMS

the road with Eclipse: o
©Eclipse Mobil: Sound Systems, 19281 Pacific Gateway Drive, Torrance, CA 90502, (213) 532-3062. In Canada: (416) 294-4833. Enter No. 29 on Reader Service Card




AURORA. Sumo proudly introduces Aurora,
a low profile, slimline tuner that in every respect is
the heir to an audiophile legacy. Aurora’s
predecessor, Charlie, was regarded by many as
one of the finest funers ever introduced, and was
placed in a select group that included the
Marantz Model 10B, the Mcintosh MR 71, and the
Sequerra tuner.

Aurora meets or exceeds its predecessor in
every important sonic respect, while performing
exceedingly better under adverse conditions.
Aurora strikes what may be a perfect balance
between musicality and specsmanship. Presented
with a strong, high quality signal, it rivals the
signal source. Yet it performs admirably with
weak, over-modulated, and compressed signals —
gualities which characterize typical FM.

Sumo brings both convenience and human
engineering to Aurora. There is automatic seek up
AND down the dial. Fine tuning is accomplished
in 5O kHz increments by a rotary knob, providing
the look and feel of andlog and the stability of
digitally synthesized tuning. And there are eight
presets for both AM and FM.

Aurora has linear phase | F filters that
represent the latest advances in the field, an
advanced multiplex decoder, and gold plated
output jacks to ensure a long lasting, high quality
signal fransfer.

Designed by Richard May, Aurora is a funer
that is in every respect a complement to the
latest generation of Sumo products. It is a faithful
reproducer of music. And it is one of the few
tuners designed and manufactured in the
United States.

Among those select dealers stocking our
products are:

AUDIO VIDEO SYSTEM
3250 Rochester Road
Rochester Hills, MI 48063
313/853-2170

SOUND COMPANY
3675 Sports Arena Blvd,
San Diego, CA 92110
619/224-2844

THE

PERFECT BALANCE.
—d I(TIC

SUMO PRODUCTS GROUP, 21300 Superior St. Chatsworth, CA 91311 818/407-2427
SUMO CORP CANADA, 1305 Odium Dr. Vancouver, BC. V5L M1 604/254-5148

For More Information Call 1-800-553-4355







As a car, the Saab 99
was a delight, but as
a vehicle for stereo
installations, it had
several problems.

o

and the driver's and front passenger's
knees came between the speakers
and my ears. At the odd angle from
which | heard the speakers (well off-
axis and well above the tweeter), there
was a strong suckout at 2.5 kHz, the
midrange/tweeter crossover point, but
it was not as audible as it looked on my
analy