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Sunfire

Po er Stipp/3
t Old 200 :mo

,/i,/

Load Inr3riar.t High Fidelity Stereo Power Amplifier

Imagine. A muscular 600 watt amp with the soul

Current output:

0
The new Sunfire stereo amp:

It's not a 9 watt triode of course, and we wouldn't
want it to be, but it does share a very important
characteristic with one. It incorporates the current-
source (high output impedance) property of a triode
-- the very property that is the dominant factor (per-
haps ninety percent) of the sonic magic that makes
listening to classic vacuum tube amplifiers so much
fun. So when you choose our current -source output
connections for your system, you'll have a sumptuous
high end, and a midrange that positively glows.

Sunfire Corporation

sonic magic by Bob Carver.

At the same time, the new Sunfire amp, with its
uncanny tracking downconverter, has the ability to
raise goose bumps with its awesome power. Using 12
herculean International Rectifier Hexfets, it can
drive any load to any rationally usable current or
voltage level.

A choice of outputs.

You can connect most speakers to the voltage -source

from the mind & soul of Bob Carver



of a 9 watt triode.

Voltage output:

output, with its near zero impedance, to experience

the powerful dynamics and tight bass you've always
wanted more of.

Or let's say you own electrostatic, planar magnetic
or ribbon speakers, then connecting the higher
impedance current -source output can coax forth a
sensuous, delicately detailed musical voice associated
with low -powered classic tube amplifiers.

Or if you're able to biwire, you may just arrive at
the best possible interface: voltage output to woofer

Price: $2,175

* ETC.: 300 watts continuous per channel, both channels driven into 8
ohms from 20 Hz to 20 kHz with no more than 0.5% THD

Inputs are gold XLR balanced and gold RCA standard.

for incredible bass whack, current output to
midrange and treble for a huge three-dimensional
soundstage with detail retrieval so stunning that
you will often hear musicians breathing.

Each choice will reveal the delicate musical soul
that complements this amp's astonishing muscle and
control. And each will lead to a multilayered
soundstage so deep and wide it will take your
breath away.

Performance that's difficult
to believe.

The basis for all this is designer Bob Carver's
versatility. He's worked successfully for over twenty
years with both tube and solid state designs, and he
understands the intrinsic subtleties of each.

For the new Sunfire, he insisted on an enormous
138 ampere peak -to -peak output current capability
with 600 watts rms per channel continuously into 4
ohms* and 2400 watts rms into 1 ohm on a time-

limited basis. Courtesy of 24 massive Motorola
triple -diffused output devices, each capable of 20
amperes without taxing current reserves.

Imagine all that in a single amp. Or better yet, visit
a Sunfire dealer. That's where you'll hear for yourself
how it all comes together.

Dealer inquires invited. (206) 335-4748 Ask for Bob Carver.

For more information on the Sunfire, and especially the uncanny tracking downconverter, use the reader
service card or write to Sunfire Corporation, PO Box 1589, Snohomish, WA 98290
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TO BUILD THE WORLD'S

BEST SUBWOOFERS, WE

WENT BIPOLAR. AGAIN.
At Mirage, we've proven the
sonic superiority of Bipolar
loudspeaker design. Now
we're proving it once again
with our powerful new line
of Bipolar subwoofers.

4 741,

THE ORIGINAL BIPOLAR LOUDSPEAKEPTM 3641 McNicoll Avenue, Scarborough, Ontario, Canada M X 1G5 (416)321-1300 Fax (416)321-1500

From the :ompact 100 -watt
BPS -I00 to the flagship
250 -watt BPSS-210, all four
feature dual bass drivers in a
unique Bipolar configuration.
This eliminates transfer of low
frequency energy to the floor,
a major source of colorat on in
single driver subwoofers.

All feature our new "Auto -On"
circuitry. And, for the ultimate
in outboard contrcl convenience,
combine any of thE m with one
of our LFX-Series cf external
crossovers.

From the original Bipolar
explorers comes the world's
first complete line of Bipolar
subwoofers, the ideal means of
adding dramatic new depth to
both audio and home theater
systems. Track one down and
explode the possibilities
ourself.

CIRCLE NO. 11 ON READER SERVICE CARD



FAST

Almost exactly one year ago, as I

write this, on the final morning of
the Summer CES, I sat down with
Ken Kessler in the coffee shop in

the Chicago Hilton. As you
probably know, Ken started doing

a column for us called "Mondo Audio" in
the October 1994 issue. I had admired his
writing for some years, in particular for his
way with words, for his lack of stuffiness or
pretense, and-most of all-for the
humane way he dealt with the people of
our industry. By breakfast's end, we had
negotiated a deal-so much writing about
x, y, or z, to be done over such and such

a period, for thus and so money.
As I recall now, the first idea that I

suggested to him was a series of interviews
of some leaders of British audio, because
Ken is a Yankee transplanted to England.
The first name we put onto the "do him"
list was Raymond Cooke of KEF. While
other ideas and names intervened, I am
very pleased to finally be publishing Ken's
interview with Mr. Cooke. Unhappily, our
interview is not as complete as I would
have liked, in that it covers only his early
years, up to the founding of KEF. Mr.
Cooke felt that the later years, when the
blood, sweat, and tears were paying off, had
been well covered in other interviews, and
he was right in guiding our interview so
that it would include something on that
early period. While Kessler and Cooke had
planned to meet again, that second
meeting did not take place, and this profile
is, then, a memorial. Despite the
truncation, I think what we're publishing

FORE -WORD

presents Mr. Cooke accurately. I hope you
see him as I remember him-as insightful
and incisive as every good business leader
is, and as warm and wise as every good

friend is.

For those who would know Mr. Cooke
better, there is a fine piece in the current
issue of the Journal of the Audio

Engineering Society (May 1995), written by

two of his friends and colleagues, Laurie
Fincham and Floyd Toole.

About a year ago, Arhoolie Records
released a fine blues CD, Mance Lipscomb's

You Got To Reap What You Sow (CD 398).

The original recording was done on May 2,
1964, when Lipscomb was the house guest
of Arhoolie's owner, Chris Strachwitz.
Lipscomb had been performing in
Northern California; the booklet has
photos of him playing at the UC-Berkeley
Folk Festival and meeting a young Pete
Seeger. Recorded by Chris in his living
room with a single Capps mike and a
Magnecord tape recorder, the sound is very
fresh and immediate, with very little tape
noise. Mr. Mance, however, is

extraordinary! This is one to search out.
Da Capo Press has released a paperback

version of I Say Me for a Parable,

Lipscomb's oral autobiography, which was
compiled by Glen Alyn. The patois got in
the way of my reading, but the fascinating
stories kept me at it. There's Lyndon
Johnson's visit to a Texas Folk Festival to

see Lipscomb, and some almost credible
tales about Texas Ranger Frank Hamer. Get
this one too.
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Adcom's GFP-565 Preamp:
Pure and Simple.

ADCOM
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In Search of Sonic Perfection, Adcom
Took the Path of Least Resistance

The fewer circuits a musical signal encounters on its
way to your loudspeaker system, the greater its muscial
purity will be. Now, through obsessive attention to detail
and design ingenuity, Adcom has created the GFP-565 -
the world's first affordable preamplifier with direct, linear
gain path circuitry. By combining the GFP-565 with any
of Adcom's power amplifiers, you can experience the
exceptionally lifelike sound which has astonished even
the most demanding critics.

From Input to Output,
the Signal Path is

as Direct, Pure and
Simple as Possible

By gold plating all inpu and output jacks, and then directly
mounting all jacks, switches, potentiometers and other laboratory
grade components on a double copper -plated, glass epoxy printed
circuit board, signal losses and noise are dramatically reduced.

Three Sets of Outputs for the Perfect
Balance of Performance and Flexibility

You can use one or more sets of outputs: 1) BYPASS -

direct -coupled before tone controls, filters, etc. for the most
direct path to your power amplifier while retaining control
of volume and balance. 2) LAB - direct -coupled with no
output -coupling capacitors yet with tone, filter and loudness
controls. 3) NORMAL - same as LAB but with highest
quality output capacitors for use with amplifiers needing
the extra protection of ultra -low -frequency roll -off.

Bi-amped and tri-amped systems are easily
accommodated by this flexible arrangement.

Pure Convenience
The minimalist aesthetics of the GFP-565 are

deceptive in their simplicity. Without being overly
complicated to use, this preamplifier is able to integrate
and control all of the components in the most sophisticated
of music systems. There are five high-level inputs as well
as a phono input. A separate front -panel switch allows the
use of an external processor, only when needed, leaving
both tape circuits free. And, of course, you may listen to
one input while recording from another.

More Sound, Less Money-
Adcom stereo components have a reputation for

sounding superior to others costing two and three times
more. Keeping faith with this tradition, Adcom took the
path of least resistance. Why not do the same? Ask your
authorized Adcom dealer for a demonstration of this
remarkable stereo preamplifier. Please write or call for a
fully detailed brochure. You'll discover the best value in
high performance
preamplifiers.
Pure and
simple.

details you can hear

0

in

11 Elkins Road, East Brunswick, NJ 08816 U.S.A. (908) 390-1130 Distributed in Canada by PRO ACOUSTICS INC. Pointe Claire, Quebec H9R 4X5
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WHAT'S NEW
Definitive Technology Bipolar Speaker

Standing 50 inches high, the
Definitive Technology BP 2000
occupies only about 1 square
foot of floor space, despite its
inclusion of an active subwoofer
system using one 15 -inch
driver. Upper frequencies are
handled by two D'Appolito
driver arrays, one front and one
rear, each consisting of two
6.7 -inch bass/midrange drivers
and a 1 -inch aluminum dome
tweeter with dual -chamber
transmission -line loading.
Overall frequency range is 15 Hz
to 30 kHz. Power handling is
500 watts rms, but sensitivity
is said to be high enough
to allow powering by many
receivers. Price: $1,499 each.
For literature, circle No. 100

Sanyo Portable System

All Eases am covered by
Sanyo's unique MDC-2000
boombox: AM, FM,
cassette tape, CD, and
MiniDisc. The first
"universal" urit we know
of, it even synchro-copies

from CD to MiniDisc or
tape at the touch of a single
button. Copies with custom
trEck sequencing also are
possible. Price: $999.99.
Fur literature,
circle No. 101

SADDER EQJIPMENT CABINETS

Among its new Coventry
entertainment :enters, the 2585, 2584,
and 2583 (left to right) are just three
of over 30 user -assembled furniture
kits that are available from Sauder
Woodworking. This approach reduces
cost (comparec to factory assembly)
by 25% to 50%, according to
the company. The full line includes
styles that range from Shaker to
contemporary. Prices: $130, $240, and
$190, respectively.
For literature, circle No. 102

Audio Control
Equalizer

designed with home
theater in mind, the
Audio Control Rialto

is billed as the world's first
seven -channel equalizer.
While many system hookups
are possible, the unit basically
feeds left and right main
channels, a center channel,
two surrounds, and two

subwoofers. A built-in
24-dB/octave crossover,
preset to 90 Hz but user
programmable, can be used

for the subwoofers. The
subwoofer channels' EQ
circuit has seven bands, the
three front channels have

11 -band controls, and the EQ
for the surrounds has five
bands. Price: $579.
For literature, circle No. 103
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Available at these
and other fine dealers.

Audible Difference
Palo Alto, California
(415) 328-1081

Audio Chamber
Berkeley, California
(510) 549-2178

Audio Video Today
Westminster, California
(714) 891-7575

Stereo Unlimited
Walnut Creek, California
(510) 932-5835

Hi Vi Audio
Monterey Park, California
(8181282-4692

Audible Difference
Simsbury, Connecticut
(203) 651-7945

Sound Components
Coral Gables, Florida
(305) 665-4299

Promusica
Chicago, Illinois
(312) 883-9500
Morton Grove, Illinois
(708) 581-1900

Stereo Center
Flint, Michigan
(810) 239-9474

Stuarts Audio
Westfield, New Jersey
(908) 232-0483

Audio Den
Lake Grove, New York
(516) 360-1990

Lyric Hi-Fi 8 Video
Manhattan, New York
(212) 439-1900
White Plains, New York
(914) 949-7500

Soundex
Willow Grove, PA
(215) 659-8815

Nicholson's Stereo
Nashville, Tennessee
(615) 327-4312

Audio Excellence
Richmond Hill, Ontario
(9051881-7109

Audio Ark
Edmonton, Alberta
(403) 453-6624

Loyalty Sound
Calgary, Alberta
(4031244-8838

The Soundroom
Vancouver, B.C.
(604) 736-7771

NUMBER CRUNCHING.

Numbers. CDs are loaded with them. A great bunch of ones and zeros
just waiting to be transformed into music. Sonic Frontiers has effectively
tackled this transformation of numbers into music with their complete
line of digital products. The critical press, the world over, has been rav-
ing about the remarkable price/performance of these products. In fact,
the level of performance Sonic Frontiers offers is usually found only in
units in much higher price categories. This all adds up to incredible
sound value for the discerning listener.

SFD-2 MKII DIGITAL PROCESSOR
One of the first Digital Processors on the market with HDCDt capabili-
ties, the SFD-2 MKII has set a benchmark by which other units must be
measured. It is a true, fully balanced design; two of every component,
from the DAC modules to the tube output stage, all packaged onto
modular boards for easy upgradeability.

SFD-1 MKII DIGITAL PROCESSOR
A scaled down version of the SFD-2 MKII, the SFD-1 MKII also boasts
the HDCD® filter/decoder chip and a virtually identical tube analog
stage to the SFD-2 MKII. The SFD-1 MKII Nita' Processor offers some
serious competition to processors many times its price.

SFT-1 TRANSPORT - NEW!
The SFT-1 Transport is the newest addition to the Sonic Frontiers line of
digital products. This unit offers exceptional performance and accuracy
in reading information off CDs. It is unmatched in the area of jitter,
leading the field with the extremely low measurement of 10 pico-
seconds, from 100 Hz to 40 kHz (as independently verified using
UltraAnalog's latest Jitter Analyzer).

ULTRAJITTERBUG
Utilizing UltraAnalog's AES21 AES/EBU ultra -low jitter input receiver,
the UltraJitterbug reduces the jitter from a digital source such as a CD
transport or DAT. The UltraJitterbug (housed in a small -sized chassis),
when linked between the digital source and processor, decodes and
attenuates the jitter that is present in a digital datastream to a figure
of 40 picoseconds or less (beginning at 1 kHz at a rate of 6 dB per
octave). This means improved performance for many transports, with-
out a costly upgrade.

TRANSOAC
The TransDAC, Sonic Frontiers' first product to implement op -amps
in the analog output stage, offers outstanding performance and is a
welcome addition for audiophiles without a kilobuck budget for a
DAC. The deal gets even sweeter when the TransDAC is packaged
with the UltraJitterbug. Known as the "Dynamic Duo", these two units
offer remarkable performance at a never -before -seen price - a great
way to improve any CD player with a digital output.

Call, write or fax Sonic Frontiers for brochures and reviews on these
digital product or for information on Sonic Frontiers' complete line of
amplifiers and preamplifiers.

MMI
SONIC FRONTIERS
INCOR FOR A T ED

BREAKING THE SOUND BARRIER

For a dealer near you, or more information, contact Sonic Frontiers, Inc. at 2790 Brighton Road, Oakville, Ontario, Canada L6H 5T4 - Tel 19051 829-3838 - Fax 19051 829-3033

CIRCLE NO. 25 ON READER SERVICE CARD



WHAT'S NFIN
dvent -heater peakers

Sleek black -ash vinyl styling
dramatizes the slender
proportions of Advent's
acoustically matched HT103
speaker suite. Included are
8 -ohm units fer left, center, and
right use. Frec uency response is
rated at ±3 dB between 60 Hz
and 20 kHz. Al are two-way
systems with magnetically
shielded 5-inci woofers and
PPTA (Polypara Phenylene
Terephthalamide) tweeters.
(The stands shown are not
ir cluded.) Price: $479 per set.
For literature, cscle No. 106

a/d/s/ Subwoofer
Latest of the a/d/s/ MS series of

subwoofers, the MS4 is powered
by a built-in amplifier rated at
250 watts. Coupling is via negative
impedance servo feedback,
credited with keeping sonic
output exceptionally clean. In
addition to mahogany and ebony,
the unit is available in textured
charcoal. Price: $1,299 each.
For literature, circle No. 104

GERSHMAN ACOUSTICS
SPEAKER

ooking like its name, the
Avant Garde speaker

system from Gershman Acoustics
might be described as a
modified obelisk. Its front
contour is designed to preserve
time coherency between the
three drivers (a 1 -inch fabric -

dome tweeter, a 3 -inch dome
midrange, and an 8 -inch
long -excursion fiberglass -
cone woofer). The piano
finish adds to the drama of
the enclosure, which stands
3 feet high. Price: $3,600
per pair.
For literature, circle No. 105
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Avalon Acoustics
Custom Speaker

A new HC (for High
Current) version of Avalon's
Radian loudspeaker is tailored
exclusively for users of high -
current amplifiers and
appropriate cables. By
optimizing the crossover
expressly for such systems,
Avalon says, harmonic
integrity, microdynamic
accuracy, and low-level
resolution are improved.
Price: $12,500 per pair.
For literature, circle No.107

You have Tuur choice of

powered or trapowered

versions of flIC's C-10
subwoofer, designed with

home theater systems in

mind. The C-10 PAS (for

passive) features a

10 -inch long -throw driver

in a vented enclosure,

17 inches high, that also

houses a 100 -Hz,

12-dB/octave crossover.

The otherwise identical

C-10 PWR substitutes

a crossover whose

frequency can be

adjusted anywhere
between 50 and 200 Hz,

and adds a 100 -watt

amplifier with defeatable

automatic on/off switching,

triggered by bass in the audio

signal. Prices: C-10 PAS, $229

each; C-10 PWR, $449 each.

For literature, circle No. 108



8 Critics' Choice Awards* and
5 Product of the Year Awards' in the past year alone,

and over 40 Awards since 1990 makes Paradigm
the number one choice for critical listeners!

"Stunning!PP

- The Inner Ear Report on the EspritIBP

Paradigm's spectacular bipolar
speakers are an engineering and sonic
marvel! With years of design expertise
and our highly advanced R&D facility,
Paradigm engineers and acousticians
set out to build the world's finest
bipolar speakers, regardless of cost!

The Paradigm Advantage
Bass/Midrange Drive Units:
O Diecast chassis with built-in heatsinks
0 (AVS"") air -flow ventilation system
O Ventilated Apicalt formers
O Symmetrically -focused -field magnet geometry

High Frequency Drive Units:
O (PAP') pure -aluminum convex domes
O Critically coupled diecast chassis
0 Oversized damping chambers
0 Oversized magnetic structures

Cascade"' Enclosures:
3 Sophisticated cascade of interlocking, full

perimeter horizontal and vertical braces
3 1" thick MDF front and back baffles
0 High velocity, low turbulence ports

4.0 AMA .411.111.= .411111:'

Tire'ir (AU
ENGINEERED FOR BETTER SOUND

`Awesome!"
- Audio Ideas Guide on the Eclipse/BP

THE ULTIMATE IN
BIPOLAR SPEAKERS

START AT AN
INCREDIBLE $499/EA.

These astonishing state-of-the-art
bipolar speakers combine exceptional
spaciousness, precise image placement,
superb timbrel balance, extraordinary
resolution, thunderous deep bass and
tremendous dynamics for absolutely
staggering realism!

Combine any of our bipolars with our
Ultra -Clear" center channels, amazing
ADP" surrounds and astounding
PS powered subwoofers for the
absolute finest in home theater!

The Critics Agree...
Paradigm has achieved the highest
standard of performance in bipolar
design. So don't settle for less, listen
to these sensational speakers today!

AUDIOSTREAM. MPO BOX 2410, NIAGARA FALLS, NY '4302 19051 6320180
f Apical is a vadernark of DuPont IN CANADA: PARADIGM ELECTRONICS INC.. 101 HANLAN RD.. WOODSRIDGE. ON L4L 3P5 (9051850-2889

CIRCLE NO. 16 ON READER SERVICE CARD

* Sound&Vision Critics' Choice Awards
* AudioVideo International Grand Prix Awards



AUDIO CLINIC
JOSEPH GIOVANELLI

Tape Head Alignment Headache
QThe components relating to my prob-
lem are two Hi-Fi VCRs, a CD chang-

er, an FM tuner, and a three -head cassette
recorder. I record CDs onto cassette for use in

my car. I often record Metropolitan Opera
broadcasts on a Hi-Fi VCR, later to be copied

onto cassettes. Everything worked fine until I

had the cassette machine serviced. From the
way it appears, the heads must have been re-
aligned. New recordings made on this deck
sound fine, but tapes which were recorded
prior to the repair (I have perhaps 2,000 to
3,0000 of them) sound terribly dull. Cymbal
crashes that once were beautiful now appear
to be coming from a distant room with its
door closed. I really don't want to have my
deck realigned again because my recent tapes,

which now sound fine, will sound lifeless. Do

you think I can restore the original brilliance
of the previously made tapes by using an
equalizer? I used Dolby C noise reduction
when making these tapes, so will hiss be a
problem?-Name withheld

AIt's always best to have properly
aligned machines, because it makes

your tapes compatible with most other
decks, including car stereos. (You don't say
whether your old or new tapes sound better
in your car.) So first determine whether
your deck is now properly aligned or
whether it was aligned properly before it
was serviced. If you do not have a standard
alignment tape, play a few commercially
recorded tapes; should they, too, sound dull
and lifeless, you can be relatively certain
that your machine is now misaligned.

I hope that this is indeed the case. If it is,
what you can do is to copy your few new
recordings back to one of your VCRs. After
realigning your cassette deck's heads so that
the majority of your tapes again play prop-
erly, copy the videotapes back to cassette. If
you have the videotapes from which your
cassettes were originally made, you can skip
some of the extra copying and keep sonic
losses down.

The king-sized headache is if your deck's
heads were misaligned when you made
those thousands of old recordings. You

could never find the time and ambition to
recopy the whole collection. For home play,
the simple solution would be to obtain an-
other good cassette machine and set its az-
imuth so that all of your original tapes play
back properly. This second machine will be
used only to play these tapes; any newer
recordings will be made with the machine
whose azimuth is correct. This fact must be
shown on the cassettes' labels and also en-
tered into any database you maintain.

It is unlikely that you could compensate
for improper azimuth by using an equaliz-
er. The Dolby system will not have the cor-
rect frequency response, which will lead to
many sonic problems. Further, even with
the Dolby system switched on, tape hiss will
be unacceptable.

TV vs. A/V System Loudspeakers
QI feed my TV's audio output jacks to
the auxiliary inputs of my amplifier.

Unfortunately, these jacks are affected by the

volume control on the TV. Because I don't
want to hear sound from the TV's loudspeak-

ers, I have to keep its volume control turned
low, forcing me to turn the amplifier's volume
control quite high. Should I use some kind of
auxiliary amplifier between the TV set and
the amplifier? Or can I just run the signal
from the set into my amplifier's low-level
phono inputs?-Robert D. Miller, Grosse
Pointe Woods, Mich.

AIf you obtain sufficient volume with-
out excessive noise from the arrange-

ment you are now using, I see no com-
pelling reason to do anything more than
relax and enjoy your TV audio. But I can see

where you might be uncomfortable with a
high amplifier gain; inadvertently switching
to another input without lowering the vol-
ume could be disastrous.

However, most TV sets with audio out-
put jacks also have switches (usually on the
back) to disable the set's internal speakers
when external speakers or amplifiers are
used; check your TV's instructions if you
don't see such a switch. With the speakers
disabled, you could adjust the set's volume
control for optimum input level to the am-

plifier. If your TV has a headphone jack,
putting a dummy plug into that jack may
also shut the speakers off. No harm should
result from this. Alternatively, you might
splice a switch into one of the wires feeding

each of your TV's speakers.
Phono inputs are completely unsatisfac-

tory as auxiliary signal amplifiers. These in-
puts feed into equalization circuits that de-
liberately alter the frequency response,
overemphasizing bass and cutting treble.
What's more, even the signals coming from
your TV when its volume is turned down
may be strong enough to overload a phono
input, causing audible distortion.

Stopping Tape -Stop Noise
QWhen the tape -end sensor on my open -

reel recorder turns the machine off,
there is a very loud cracking through my sys-

tem. I'm concerned this will eventually make
my tweeters fail. I try to compensate by turn-

ing down the volume before this switch kicks

in. But because I usually forget or don't make

it to the amplifier in time, the noise still gets
to the speakers. Do you know of any device
that can be connected between the deck and
the preamplifier to eliminate this noise? If
there is no such device, can anything be done

inside the deck to cure the prob/em?-Robert
De Angelis, Seaside Park, N.J.

AI know of no device that can be
plugged between the tape deck and

the rest of your sound system to eliminate
the offensive switching transient. The likeli-
est cure would be to wire a series RC filter
circuit across the contacts of the end -of -
tape sensor switch. Experiment with differ-
ent values, but try 100 ohms in series with a
0.02-µF capacitor. (The resistor should be
rated at I watt, the capacitor at 600 V d.c.)

This should work for decks that simply
shut off motor power at the tape's end,
leaving the capstan engaged with the pinch
roller. More complicated systems use sole-
noids to retract their pinch rollers when
power is removed. When power to the sole-
noid is shut off, the magnetic field in the so-

lenoid's field windings collapses, producing

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1633 Broadway, New York, N.Y. 10019. All
letters are answered. In the event that your letter
is chosen by Mr. Giovanelli to appear in Audio -
clinic, please indicate if your name and/or ad-
dress should be withheld. Please enclose a
stamped, self-addressed envelope.
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", I felt I was hearing the music itself,"
"This Audio Research is

unquestionably the best yet ...
It had the classic Audio

Research 'High Definition'
sound, highly revealing and
satisfyingly detailed, all this
seemingly achieved without
effort...

This is a reference -grade
result, and is strengthened by
the very fine balance of all the
sonic aspects which together
determine a musically satisfy-
ing performance...

It set a new standard for
amplifiers combining the puri-
ty and grace of the vacuum
tube with the precision and

constancy of the solid state.
The VT 150 is a tour de force
for William Z. Johnson .."
By Martin Colloms
Reprinted from

HI-FI NEWS & RECORD REVIEW
February 1994

"The VT 150s presented an
astonishingly believable and
natural rendering of timbre.
Instead of hearing a hi-fi repre-
sentation of the music, I felt I
was hearing the music itself...

The VT 150 is, without
question, the best power am-
plifier I've heard... The
VT 150s went far beyond any
descriptions of sonic qualities.
Instead, they were truly

audio research

transcendental, bringing me
so much closer to my favorite
music than I thought could be
achieved by changing power
amplifiers ...

The bottom line is that
I've enjoyed music more
through the LS5 and VT 150s
than with any other electronics
I've had in my system. In fact,
nothing else has ever come
close. The VT 150s provided
the kind of experience that
must be experienced firsthand
to be believed."
By Robert Hartley
Reprinted from

STEREOPHILE
Vol 17, No. 18, August 1994

HIGH DEFINITION®
5740 Green Circle Drive / Minnetonka, Minnesota 55343-4424 / Phone: 612-939-0600 FAX: 612-939-0604
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Audio Catalog
At Cambridge SoundWorks we make speakers
and music systems designed by Henry Kloss
(founder of AR, KLH & Advent). We sell
them-and components from companies like
Sony, Pioneer, Philips, Carver and others-
factory -direct, with no expensive middlemen.
For example, a Dolby Pro Logic Surround
Sound system with Model Six speakers, rear
speakers, a Sony Pro Logic receiver and remote
is only $747. Call today and find out why
Audio magazine said we may have "the best
value in the world."
 Call toll -free for factory -direct savings.
 Save hundreds on components and systems

from Cambridge SoundWorks, Sony, Pioneer,
Philips, Carver and more.

 Audio experts will answer your questions
before and after you buy, 8AM-Midnight
(ET), 365 days a year -even holidays.

 30 -Day Total Satisfaction Guarantee on all
products.

 7 -Year Parts & Labor Speaker Warranty.

SoundWorks amplified
subwoofer/satellite
speakers,

$199
This is the best $199

you can spend
on yourself and
your computer."

Bill Machrone
PC Magazine

1-800-FOR-HIFI
We Know How To Make Loudspeakers.

CAMBRIDGE
SOUNDWORKS

311 Needham Street, Suite 104AUG, Newton, MA 02164
Tel: 1-800-367-4434 Fax: 617-332-9229

Canada: 1-800-525-4434 Outside U.S. or Canada: 617-332-5936
01995 Cambridge SoundWorks.

a transient that can sometimes find its way
into the electronics and produce the noise
you mention. The cure is to place a diode
directly across the field winding. It must be
wired so that it is back -biased while the
field is energized, but will conduct freely
when the field collapses. The diode must be
capable of carrying 2 amperes or more.

I have also found it's sometimes neces-
sary to place an RC network (like the one
described above) across the contacts of re-
lays that feed power to the motors.

Three -Second Sound -Saver
QI recently bought a Sony D421 -SP
portable Compact Disc player, which

features a defeatable 3 -second buffer memo-
ry. With the buffer on, not only is the shock
protection great, but there is also a tremen-
dous amount of error correction: The unit
flawlessly plays discs with serious chunks of
missing data. In fact, this portable's error cor-
rection is much greater than that of any of my

other CD players. With the data stream by-
passing the buffer, however, the error correc-

tion is the worst of all my players. Why does

the use of this buffer memory improve both
shock resistance and error correction?-Den-
nis M. Krebs, Philadelphia, Pa.

AYour portable is "smart" enough to
recognize errors, but it takes time for

it to construct its best possible corrections.
When the buffer is switched into the circuit,
the extra 3 seconds gives the machine the
time it needs. When the buffer is off, the
machine will make some attempt to correct
an error, but it may not have enough time
to prevent the error from affecting the
sound in some way.

It makes relatively little difference
whether the need for data reconstruction is
occasioned by a flawed CD or by interrup-
tions in the data stream due to physical
shock. Either way, there's missing data that
the player's logic circuits must either recon-
struct from "redundant" information or
simulate by interpolation if you are not to
hear anything amiss.

Subwoofers for Home Theater
QMy home theater system has a mono

output designed to feed a subwoofer.
What kind of signal is this output passing? Is

it a left -plus -right signal derived from the
main left and right front channels? If so,
wouldn't some frequencies be cancelled, rob-

bing me of good sound? Can I get smoother
response by using two full -range loudspeaker

systems for the front channels? Can I then
add two separate subwoofers, one in each
channel?-Name withheld

AThe signal from your subwoofer out-
put will be the sum of both the left

and the right channels' low frequencies.
Stereo signal components that are not in
phase will be cancelled and not fed into the
subwoofer, but this is not terribly impor-
tant because low frequencies on a recording
or soundtrack are, most often, essentially in
phase. If you use a separate subwoofer for
each channel, some out -of -phase bass fre-
quencies will cancel acoustically, but the
cancellation will vary with frequency and
position in the room.

If the subwoofer output is a phono jack,
it's probably line level, designed to feed a
powered subwoofer or a separate amplifier
feeding the subwoofer. If that output ap-
pears as a pair of terminals rather than a
phono plug, it's probably designed to be
connected directly to the voice -coil of a
subwoofer.

If you have two full -range loudspeakers
(I mean really full range), there is no reason
to use a subwoofer. Otherwise, you can in-
deed use two subwoofers, one per front
channel, via appropriate crossover net-
works. Two subwoofers will have more
overall output than one and will extend
lower in frequency. (This is not a matter of
signals being cancelled when the channels
are summed, by the way.)

Bi-Wiring's Benefits
In response to Wilden Valencia's question

regarding the benefits of bi-wiring that ap-
peared in the September 1994 "Audioclinic,"
I feel that bi-wiring loudspeakers can be ben-

eficial for two very specific reasons. First,
cable resistance is cut in half; second,
crossover effects occur at the amplifier's out-

put, reducing crossover component interac-
tion. Both of these effects can improve overall
performance. I almost always advise against
loudspeaker bi-wiring that uses the A/B am-

plifier outputs, the setup Mr. Valencia asked
about. These outputs usually insert switch or

relay contacts into the signal path, increasing
resistive losses. In the end, though, it's up to
the listener to determine if this alternative
wiring method has improved the system's
sound quality-Name withheld A
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In The Mid 70s We Created
Home Theater. Now We've Created

A New Way To Buy It.
The people who work at Cambridge

SoundWorks - including our cofounder Henry
Kloss (who also founded AR, KLH and Advent)
- have been involved with the concept of home
theater from the beginning. In 1969 (years
before VCRs and cable TV), Henry Kloss
founded Advent,
the company that
introduced the
first home theater
audio/video
systems -
complete with big -
screen TVs and
digital surround sound. We
have had an ongoing relationship with the
people at Dolby Laboratories, creators of Dolby
Surround Sound, since Henry Kloss introduced
the,first consumer products with Dolby noise
reduction over 20 years ago. And now at
Cambridge SoundWorks we believe we have set
a new price -to -performance standard for home
theater components.

Because we sell carefully matched and tested
home theater speaker systems Factory -Direct,
and through cost-efficient Best Buy stores, you
can save hundreds of dollars. We believe
the products on these pages represent the
country's best values in :ugh performance
home theater components. Audio critics,
and thousands of satisfied customers,
agree. Stereo Review said, "Cambridge
SoundWorks manufactures loudspeakers
that provide exceptional sound quality at
affordable prices." Audio suggested that we
may have "the best value in the world."

Center Channel Speakers
Cambridge SoundWorks manufactures

three speakers for use as center channel
speakers in Dolby Pro Logic home theater
systems. All three are magnetically shielded
so they can be placed near a TV or computer
monitor. Model Ten -A is a small, affordable two-

way speaker. $7999.
Center Channel is
essentially identical

to a Cambridge SoundWorks
Ensemble satellite (but with magnetic shield-
ing). $14999. Center Channel Plus uses an ultra-
low, ultra -wide design that is ideal for placement
above (or, with optional support stand, below)
a TV monitor. $21999.

Surround Speakers
Cambridge SoundWorks makes two "dipole

radiator" surround sound speakers. Dolby La-
boratories recommends dipole radiator speakers

for use as surround speakers. The
Surround has a very high

power handling ca-
pacity and is often
selected for "high
end" surround
sound systems.
Audio, describing a
system that
included The
Surround said,

"In many ways the surround sensation was
every bit as good as far more expensive in-
stallations." $399" pr. The smaller The
Surround II is arguably the country's best
value in a dipole radiator speaker. $249" pr.

Powered Subwoofers
The original Powered Subwoofer by

Cambridge SoundWorks consists of a heavy-
duty 12" woofer housed in an acoustic suspen-
sion cabinet with a 140 -watt amplifier and a

built-in electronic crossover. Stereo Review said
it provides "deep powerful bass...31.5 Hz bass
output was obtainable at a room -shaking
level...they open the way to having a 'killer'

system for an affordablerice.169999.
Our Slave Subwoofer uses the

same wooer driver and
cabinet, but does not
include the amplifier or
crossover. It can only be
used in conjunction with
the Powered Subwoofer.
$29999. The new
Powered Subwooferll
uses a 120 -watt amplifier

with an 8" woofer. $39999.

Home Theater Speaker Systems
We have assembled a number of home

theater speaker systems that consist of center

channel, surround
and main stereo
speakers. The combina-
tion we show here is our
best seler. It includes our
critically acclaimed Ensemble subwoofer
satellite speaker system (with dual subwoofers),
our Center Channel Plus and a pair of our best
surround speakers, The Surround. You could
spend hundreds more than its $1,167" price
without improving performance.

For information on other home theater
speaker systems
- or on any of
the products we

make and sell - call 1-800-FOR-HIFI for your
free coor catalog. Thanks.

We Eliminate The Risks.
All Cambridge SoundWorks speakers are
backed by our 30 -day Total Satisfaction
Guarantee. Try them in your home, with
your music. If you don't like them, return
them for a full refund. We even refund
your original regular ground UPS shipping
charges.

For A Free Catalog, Call

1-800-FOR-HIFI
Cambridge SoundWorks products. are

available only direct from
Cambridge SoundWorks and
at our Factory -Direct Speaker
Walls in over 200 Best Buy
stores nationwide.

CAMBRIDGE
SOUNDWORKS

We Know How
To Make Loudspeakers!

311 Needham Street, Suite 104AUG, Newton, MA 02164
1-800-367-4434 Fax: 617-332-9229

Canada: 1-800-525-4434
Outside U.S. or Canada: 617-332-5936

C1435 Cambridge Sound Works. REnsemble is a retisteted trademark of
Cambridge SoundWorks. Inc. KLH is a trademark of K 1-1, Inc. AR and Advent

are trademarks of International Jensen Inc. Cambridge SoundWorks is not
air] land with KLH. Advent or AR.
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Whose AM? Part II
Dear Editor:

I am writing in response to Bill

Kleronomos' letter in the February issue.
The first correction I'd like to make con-
cerns Mr. Kleronomos' assertion that radio
stations, especially on the AM band, rou-
tinely overmodulate, causing poor, distort-
ed audio and listener fatigue. This is an ille-
gal practice. So, sir, if you believe a
broadcaster is acting in violation of the
FCC's [Federal Communications Commis-
sion's] C.F.R. Sections 73.25 to 73.69 and
overmodulating, why not avail yourself of
the appropriate legal remedies? Before you
call your nearest FCC field office, however,
you should check the calibration, front-end
gain, and tuning of the Type Accepted
Modulation Monitor you are surely using
to back up your claims. You will find that
the majority of broadcasters, while certain-
ly striving to maximize their effective cover-
age, are not in the habit of trashing their
audio or willfully violating technical rules.
The engineering community, through its
self -policing of technical compliance, has
historically done an excellent job of main-
taining modulation levels within the law.
This, and the reliability of modern devices,
has been recognized in the FCC's recent
NPRM [Notice of Proposed Rule -Making]
to allow unattended transmitter operation.

The FCC has not, as you assert, "accom-
modated virtually every rule change pro-
posed by the NAB [National Association of
Broadcasters] to allow ever more stations to
be licensed in a given market." In fact, the
NAB has traditionally discouraged addi-
tional allocations in either band. What you
are referring to was a compromise, admin-
istrated by the NAB, between the clear -
channel allocations and local, previously
daytime -only allocations that were interest-
ed in a larger slice of the pie. It was the NAB

that prevented a massacre and protected the
interests of clear -channel operators when
operating rules were revised. The demand
for nighttime authorizations was orches-
trated by local business leaders, lobbyists,
and minority groups who were putting
pressure on Congress to force the FCC's

hand. The FCC has never been a puppet of
the NAB.

In fact, when the FCC has listened to the
AM marketplace rather than the NAB, as
you would have it do, we get results like the

AM stereo debacle. It took nearly 15 years
from the first mention of AM stereo until
the FCC defined a Standard, after becoming
frustrated with letting listeners and equip-
ment manufacturers decide. On the other
hand, when guided by the NAB, the FCC
and the industry recently, and quickly, im-
plemented two of the most significant im-
provements in AM fidelity. Those improve-
ments are the NRSC-2 mask, to reduce
adjacent -channel interference, and the
AMAX Standard for AM receiver design.
You may find it hard to believe, but most of
AM's reception problems are not at the
transmitter site, as you assert: The problems
have been largely with receivers. The AMAX

Standard, which applies to all stationary
and mobile AM receivers, is designed to
correct the hapless receiver designs of pre-
vious years. Mr. Kleronomos also neglects
to mention the added 1 MHz of spectrum
provided in 1992 by the new expanded
band. This band seeks to alleviate crowding
in the present band, which will reduce in-
terference and allow some clear channels to
return to their prior dominance.

According to the Communications Act of
1934, which the FCC enforces, radio broad-
cast allocations exist primarily to serve the
local community, not the regional or na-
tionwide audience. National coverage
comes from network programming provid-
ed to local broadcasters. Congress, and the
FCC, enacted the short -spacing rules, the
expanded band, Docket 80/90, and other
similar legislation to restore local service to
those markets that were underserved or had
no local outlet. Unfortunately, the r.f. spec-
trum is a limited resource. While I generally
am not in favor of governmental oversight,
that is sometimes the only way to preserve a

natural resource for all to enjoy. If you en-
joy listening to out-of-town signals, per-
haps you should try DXing the ham bands.
You have no right to seek a "remedy" that
would deny your neighbors their local coy-

erage of news, weather, sports, and public
affairs.

Lack of maintenance, cheap and shoddily
produced programming, and poor process-
ing are not unique to radio broadcasting.
Every industry has its slums, but not every
owner or manager is a slumlord. In fact, I
resent the insinuation that radio is overrun
by such people. For many stations, the
proper management of technical and pro-
gramming concerns is a key consideration
and part of a station's success.

The last inaccuracy addresses the com-
mon misunderstanding of Arbitron's role
in the media -buying process. Arbitron ex-
ists to serve advertisers, not broadcasters.
The reality of combining news and enter-
tainment with advertising, in an attempt to
generate both ratings and revenue, has
yielded polarized allegiances. On the one
hand, there are listeners who want to be en-
tertained, hence the phrase, "Shut up and
play the next record." On the other hand,
there are advertisers who want the most ex-
posure per hour they can get. More expo-
sure means less music or news. But to have
exposure, you must have listeners. To have
listeners, you have to play what the audi-
ence wants to hear-but don't tell an adver-
tiser that. Advertisers will settle for a more
predominant presence if their ads can't get
more repetitions per hour. How do we give
them more presence? By using audio gim-
micks and by making their ads loud, as loud
as the next guy-because the advertisers are
the ones who pay the bills, and that's what
they want. To judge the potential penetra-
tion of their ads, advertisers use a ratings
service, such as Arbitron. While station for-
mats may live or die by the ratings, ratings
ultimately serve the needs of advertisers in
negotiating advertising rates. The ratings
services are not structured to serve the lis-
tener or the station. If you have a problem
with the laws, you complain to Congress; if
you have a problem with the programming
or technical content of a station, complain
to the advertisers. Tell the local advertiser in

the station's city of license that you picked
up the signal in the hinterlands. The adver-
tiser's local vendor probably couldn't care
less. Neither the station owner nor the ven-
dor gains anything from broadcasting be-
yond the ratings boundary of their sales ter-
ritory. National advertisers, however, may
be attracted by a sufficiently large coverage
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"RECOMMENDED COMPONENTS..." -Stereophile, Vol 18 No. 4, April 1995
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Critics agree-the Marantz CD -63 Special
Edition plays to rave reviews. Marantz CD
players have long been held in high
esteem and the CD-63SE continues the

L.%

-SAM TELLIG,

Stereophile, Vol. 17 No. 11, December 1994* -What Hi -Fri, March 1995

tradition. Based on the award -winning OCurittpicearflo
ramn sa Icaogn voeunt ou nt astage

CD -63 model (European CD Player of the amp analog output circuits.

Year -1994-1995). Marantz engineers applied a
number of enhancements to the Special Edition version.
Both models feature Marantz' exclusive HDAM discrete
analog output stage. which provides a superior analog
output signal characteristic, compared to conventional
op -amp based designs found in most other models.

A host of refinements found in the CD-63SE include

oxygen -free copper power transformer
windings. selected Cera'ine and Silmic
audiophile capacitors. chassis and power
supply bracing for improved rigidity, and
numerous other "tweaks- to bring out the
most musicality from your favorite CD's.

For fans of outboard D/A processors, the '63 series is
equipped with high quality co -axial digital output (along
with optical, also), and excels as a transport alone. Built
to the highest standard, the Marantz CD-63SE is, of
course, backed by our three year limited parts and labor
warranty. Audition the Marantz CD -63 Special Edition
soon at your Marantz dealer.

lisoW. KAI ®

PURE HIGH FIDELITY
Marantz America, Inc

440 Medinah Road Roselle, IL 60172-2330
Tel. 708-307-3100  708-307-2687 Fax



area and may listen to your complaints. In
any event, complaining to the FCC or to a
particular station is a fruitless endeavor as
long as broadcasters are beholden to both
Congress and advertisers.

Clear -channel broadcasting was a fine
and necessary service in the industry's in-
fancy, when the population was half what it
is now, less literate, and less worldly wise,
and technology was cumbersome, expen-
sive, and unreliable. However, a more edu-
cated and literate public is thirsty for infor-
mation. In the age of the "global village,"
that thirst is easily met by reliable, low-cost
broadcasting and satellite and computer
technology. With the help of local advertis-
ers, local radio continues to provide a
cheap, portable, mobile, and irreplaceable
source of instant regional and national
news. Think of it as the cheapest and most
readily accessible component of the Infor-
mation Superhighway.

Edwin Bukont, Jr.

Certified Senior Broadcast Engineer

and Vice Chairman, Chapter 37,
Society of Broadcast Engineers

Washington, D.C.

Mr. Kleronomos Responds: One of the points

I was attempting to make in my prior letter
was that, except for the superior noise -can-
cellation properties of FM, there was no
technical reason why, within the limitations
of bandwidth regulations, AM broadcast
quality had to be the inferior broadcast
medium it typically is today.

It is a fact, supported by data in numer-
ous engineering texts, that AM receivers us-
ing envelope (or diode) detectors produce
significantly higher levels of audio distor-
tion as the modulation percentage of the
transmitted signal increases; such receivers
probably comprise better than 99% of what
the public owns. This is one end of the
problem.

The other end of the problem occurs at
the broadcast station itself. Every AM
broadcaster uses audio processing of one
kind or another to control modulation
peaks, primarily to insure compliance with
regulations. An AM signal has two "types"
of peaks, positive and negative. Exceeding
100% negative modulation is highly illegal,
for it produces effects such as adjacent -
channel crackles, splatter, or "buckshot-
ting." When one exceeds 100% positive

modulation, the net effect is to increase the
apparent loudness, or punch, in a signal.
Doing so is not illegal. Add some fast com-
pression or other tricks, and you've got au-
dio that'll knock your socks off! Typically,
most broadcast stations will limit their neg-
ative modulation peaks to 95% and will set
positive peaks to 110% to 115%. Unfortu-
nately, by definition, altering the waveform
of an audio signal from that of the source is
distortion, and AM broadcasters routinely
do this as part of the modulation process to
sound loud-as loud as the next guy, as Mr.
Bukont freely admits. Add to this the direct
correlation between modulation percentage
transmitted versus distortion generated in a
diode detector, and it's no mystery why the
public has turned away from AM as a
source of quality program material: It sim-
ply sounds lousy on their receivers.

For the NAB to promote superior AM
broadcast receiver standards (AMAX) is
akin to putting the cart before the horse.
Manufacturers and the free market proba-
bly would have put superior AM receivers
on the market long ago had there been a
reason to do so-like public enthusiasm
driven by the availability of a quality pro-
gram source. In spite of the efforts of the
NAB, AMAX receivers are going to be an-
other unsold technological marvel until
many AM broadcasters cease trying to suck
in listeners by emulating the compressed,
distorted sound of a Mexican border sta-
tion. Given the state of the medium, it's re-
grettable but typical that dissatisfied mem-
bers of the listening public, such as me, are
told to complain to the manufacturers of
our receivers.

Technical issues aside, one of the areas in

which AM broadcasting has distinguished
itself has been in the presentation of news
and other matters of immediate public in-
terest. The backbone of this service has
been the 50 -kilowatt clear -channel stations
located in our major metropolitan centers.
Several award -winning stations, such as
KNX in Los Angeles and WBBM in Chica-
go, provide world -class news service over a

wide region, particularly at night. Addition-
ally, such stations as WBAP in Dallas, WWL

in New Orleans, and WSM in Nashville
count thousands of loyal travellers and
truckers in their nighttime audiences who
rely on their unique blend of entertainment
and timely weather and highway reports.

Clearly, to create a positive image of AM
broadcasting, these continuing success sto-
ries are a good place to start. Instead, Mr.
Bukont first states that the NAB tried to
protect this resource, then implies that lis-
teners are a bunch of technological geeks
who get a kick out of picking up Muncie,
Indiana, on a crystal set. Well, listeners
wouldn't bother trying to listen to the
aforementioned stations except for the fact
that the majority of the local AM stations
Mr. Bukont praises fail miserably in provid-

ing the timely, comprehensive information
services that the big boys do. Yes, perhaps
the heyday of the clear -channel broadcaster
was years ago, but the technology still works
and is available for anyone to utilize.
There's absolutely no point in trashing the
mode until some alternative technology be-
comes as cost-effective and practical.

I must also add that my own desire to lis-
ten to out-of-town news sources has noth-
ing to do with wanting to deny others their
local news coverage, as Mr. Bukont con-
cludes. There are literally scores of local AM

and FM broadcasters in every metropolitan
area; small towns that merit a freeway exit
often have a local AM outlet. How reserving
a handful of AM channels for the use of
wide -area broadcasters could muzzle local
news coverage is a mystery known only to
Mr. Bukont.

Yes, I did neglect to mention the recent
expansion of the AM broadcast band to the
region between 1,600 and 1,700 kHz-not
out of ignorance or for any sinister reasons,
but because stating so was irrelevant to the
points I was trying to make. As of this date,
the new band is unoccupied, its potential
unclear. And since facts are essential to any
discussion, I must point out that the broad-
cast band was expanded by a mere 100 kHz,
not the 1 MHz Mr. Bukont cites.

Let me conclude by restating that, on a
number of levels, the AM broadcast indus-
try has been doing itself in. And, as Mr.
Bukont's letter makes clear, AM broadcast-
ers have been blaming everyone but them-
selves. In an era where, in order to succeed,
a business must provide exceptional customer
service, broadcasters all too often take the
low road. As Mr. Bukont states, don't waste
your time complaining to the advertisers,
stations, or the FCC, and, by all means, don't
bother taking your complaints to the NAB!
Clearly, if an AM broadcaster has inferior
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audio quality, the explanation must be our
hapless receiver designs, that listeners don't
know what they're talking about, or that the
hardware made the engineer jack the audio
up into 20 dB of clipping! In my first letter,
I never stated or implied that any broad-
caster would deliberately violate gov-
ernment regulations, but they can-and
commonly do-violate good engineering
practice for the transmission of quality au-
dio. Separating what should be two entirely
different issues is something Mr. Bukont
needs to do for himself. And as long as the
status quo continues, the obviously misin-
formed listening public is going to continue
to vote for FM. Which is a darn shame, be-
cause my point all along has been that it
doesn't have to be that way.

Come Home to Audio
Dear Editor:

In the October 1994 issue, a reader
thanked Audio for being his prime source of
information about hi-fi for many years. Un-
fortunately, he had to give up his subscrip-
tion because he was going more toward the
professional side of sound (i.e., recording).

His choice was to leave Audio and enter the
world of professional audio magazines to
educate himself.

I must say I went through the same
process some time ago, reading Mix, EQ,
Professional Sound, and others. I soon
found out those magazines come nowhere
near Audio as far as serious technical con-
tent is concerned. Their editors often lack
knowledge and respect for the laws of
physics (which I happen to follow).

When I read this man's letter, it left me
smiling and thinking: Boy, he'll be back,
too. Sure, there is still lots of room for more
technical content in Audio (wasn't that one
of the conclusions of your readership sur-
vey?). But some of the best pros are with
Audio (Keele, Eargle, Long, Foster-and
they happen to come from the pro sound
field). Sure, these experts don't share as
much of their expertise as they might with
the readers of Audio, but adding the bits and
pieces of a few issues amounts to a decent
technical meal (one can't say that after even
10 issues of Mix).

The loss of Len Feldman is sad, but then
the man replacing him, Ed Foster, is of as

high caliber, no doubt about that. I recall
reading Mr. Foster many years ago in High
Fidelity magazine, and I still read his texts
in Audio and Sound & Vision.

There's yet another reason why the read-
er mentioned earlier will be back to Audio
sooner or later. You are now reviewing
some pro gear (at last), such as the Sony
TCD-D7 portable DAT recorder (June
1994), the Electro-Voice N/D 857B micro-
phone (December 1994), and the Mackie
MicroSeries 1202 portable mixer (January
1995). I have owned a Mackie for at least
two years, and I, too, think it is a best buy.
Proof: Ross copied it, and Soundcraft also
did so. There must be a reason....

Yes, the man will come back some day,
just as I did, especially considering the im-
provement in pro -gear coverage that your
magazine is starting to make. The more, the
better. Who knows, maybe one day we'll see
some microphones again in the Annual
Equipment Directory, since one can't pre-
tend to be "The Equipment Authority"
without covering them.

Richard Mercier
Laval, Quebec, Canada

A DIFFERENT SHORE
A Different Shore is an adventurous new col ection showing

why critics call Nightnoise "The Celtic Supergroup."

A band that writers find difficult to

describe, Nightnoise creates a passionate

mix of traditional Irish influences with

elements of pop, chamber music, and

modern jazz. They are one of the

pioneers of the "new Celtic" sound,

popularized by superstars including

Enya, Clannad, and Loreena McKennitt,

and are one of Windham Hill's most

enduring groups.
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MORE MARCONI

erewith, more "Did you
know?" questions concern-
ing Guglielmo Marconi and
the early days of radio trans-
mission (otherwise known
as wireless telegraphy), as

described in Peter R. Jensen's book,
In Marconi's Footsteps, 1894-1920:
Early Radio-one of the subjects of
last month's column.

Did you know that the very first
Marconi receiver used a vacuum
tube as its essential detector? That
was back in 1896, a mere 99 years
ago. No, it was not the present tube
(or valve, in British parlance), but in-
deed it was made of glass, evacuated,
pumped out, then sealed. The curi-
ous -but -logical name of this proto-
radio tube was the coherer.

I had vaguely heard of the coherer
before I read Jensen's book, but now

I know how it works. The tube was
filled with loose metal filings, about
95% nickel and the rest silver, which
had a most curious property discov-
ered not by Mar-
coni but by a s e -
ries of earlier
workers: In their
loose state, the fil-
ings offered just
enough collective
resistance to hold
back a low voltage,

such as that from a
single cell, but-this was the big dis-
covery-when a strong electrical
spark went off, even at a considerable
distance (at first, merely inches and
feet), the filings suddenly compacted
themselves and allowed a current to
flow. This reaction could be quite
strong, enough to ring an old-fash-

ioned doorbell. (It was a very rudi-
mentary sort of amplifier.)

To this day, this very odd reaction
remains less than entirely explained.
It must have been as baffling at the
time as the earlier discovery of elec-
tricity. A thing to wonder at, but of
what practical use? Yet there, you can

see (if you are a Marconi), was the
germ of some sort of practical wire-
less communication.

Typically, the earlier distinguished
scientist/engineers who examined
the phenomenon could not see that
far ahead. But Marconi, like Edi-
son-though an utterly different and
much better educated personality-
had one of those crucial minds that
pulled things together at a definitive
point in time, one of those minds
that understood in an instant what
generations of savants had not seen
before. Like Edison, Marconi based
his work on others who preceded
him. Like Edison, he got into assort-
ed troubles as a result. Both of them
survived handily. And rightly. Such
minds are crucial to civilization.

Well, you, too, would probably
have troubles if you tried to make a
radio, a receiver of signals, without
any intervening wire connection, out
of the coherer! Marconi found that it
was as obstinate as a mule. The first
problem was overwhelming: When it
detected one spark burst, it would
get stuck in the conducting state and
not let go. The particles continued to

"cohere,"
the word the
Englishman
Sir Oliver
Lodge had
used only a
year or so
before, and
the current
continued

to flow. One burst, and that was it. A z
fine communication, a sort of one -
bit signal!

Unless ... unless what? Unless you .t.°

could physically tap on the tube and
loosen up the filings to detect anoth-
er burst, being careful not to break
the glass. Then you would have two

MARCONI HAD ONE OF

THOSE GENIUS MINDS

THAT KNEW INSTANTLY

WHAT OTHERS HADN'T

SEEN BEFORE.
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bits. Is your Marconi -like brain working
yet? Your aim, of course, is to receive Morse

telegraph code via a succession of many
spark bursts, sent through the so-called air.

Keep in mind that the 1890s were still
technically the mechanical age. Electricity
was not yet in full sway; electronics was
completely unknown in any practical sense.
So your solutions to most problems-from
typewriters, can openers, and alarm clocks
to newfangled wireless detectors-was
bound to be found in some sort of mechan-
ical action: Gears, levers, ratchets, and all
the rest. Thus, in no time at all, there was a
challenge to the coherer's obstinacy. It was
called a tapper. And it did just that, produc-
ing a rapid series of taps on the coherer's
glass, careful not to break it, so that each
spark pulse was instantly followed by a de -
cohering jounce on the filings to loosen
them up for the next pulse. You had to wind
it up, clockwork. Crude, you may say, but it
worked. And in the Marconi mind it was
sufficient to allow for enormous improve-
ments, which very soon lengthened his
wireless transmissions from a few feet to
many meters, then to well over a kilometer
of separation between his transmitter and
receiver. Or, to honor the English part of his

heritage, a good mile distant. Just as in the
1830s there were simultaneous frantic ef-
forts to develop a telegraph via electricity
and wires, there were numerous other
minds then furiously working on the prob-
lem of wireless communication. Marconi's
breakthroughs were miles ahead of the
competition's.

The clumsy coherer, with its accompany-
ing tapper, continued to be used during
these years of rapid wireless expansion,
with greater and greater distances achieved,
including the somewhat premature (and
doubtful) transatlantic communication of
1901, some 2,170 miles. Only a shift toward
different sorts of spark creation-damped,
tuned, assorted "solid-state" detectors, and,
finally, the vacuum tube-put the coherer
on the shelf along with its windup tapper.

The details regarding the coherer are
merely one aspect, if an unusual one, of this
fascinating book. A large part of the ensu-
ing development of the wireless hinged on
an increasingly precise understanding of
the workings of conductance, capacitance,
and, notably, the crucial effects of tuned
resonances and selectivity in the electro-

magnetic spectrum as applied to this en-
tirely new physical phenomenon. It was
here that Marconi differed from Edison. His
knowledge of the basic laws of electricity
were as perceptive as anyone's at the time,
though mostly self-taught at the typical

BUY IT! JENSEN'S BOOK

IS WORTH THE PRICE,

AND IT READS

EVER SO EASILY.

early age of the genius mind. The germ -idea
of all radio hit Marconi at age 19 when he
was on an Alpine vacation and read about
the sudden death of Hertz, a pioneer along
with the older Maxwell in electrical theory.
Hertz, too, had transmitted "signal," the
omnipresent spark, but only a very short
distance and with no thought of large-scale
communication or any communication at
all, for that matter. In seconds, young Mar-
coni saw the future in the Hertz experi-
ments backed by the Maxwell codifications.
He spent some 40 years thereafter carrying
out his perception-simple enough for us
today but an idea barely nascent in 1894.
Genius may be 99% perspiration, but it's
also 99.5% perception!

The one big misconception, the only
monumental mistake on Marconi's part
(and others'), was the assumption that the
longer the wavelength of the transmission,
the greater the distance that could be cov-
ered. This fundamental untruth persisted
for an astonishingly long time, even in the
face of rapid progress and large-scale com-
mercial success. Along with this mispercep-
tion went a lack of understanding of tuning
and the crucial resonance of circuits.

Instead, with grossly inefficient transmis-
sion, the wireless equipment of those early
years quickly grew to monstrous size and

longer wavelengths, using sheer brute force
to increase the distance. Not only did an-
tennas, held up on towers up to 400 feet
high, grow larger to cover literally miles of
territory, but the power of the electrical
equipment grew from one or two simple
hand-held "batteries" into monster genera-
tors with outputs of hundreds of kilowatts
and voltages up to 20,000. All this was usu-
ally located in remote shore installations
that were difficult to service. The transat-
lantic commercial station near Clifden, in
western Ireland, was built in 1907 on a huge
tract of peat bog. (The first airplane cross-
ing of the Atlantic in 1919 by Alcock and
Brown ended in that very bog, next to the
station.) That remote plant, with its enor-
mous generator house which sported six
tall chimneys, could have powered a small
city. At least they were able to generate, by
burning peat, the very stuff on which the
buildings sat! There were 30 -foot -high con-

denser (capacitor) plates set a foot apart,
hanging from a ceiling, and other incredible
monstrosities of the sort.

As understanding of transformers, in-
duction coils, chokes, and circuit reso-
nances steadily improved (yet still within
the long -wave misconception), the equip-
ment continued to grow more complex. A
small device soon coupled the big antennas
to resonate with other circuitry; it was
called a jigger. What a name for a mere ra-
dio -frequency transformer! Yet it was even
more significant for the wireless than for
the coherer and its tapper. As Shakespeare
said, what's in a name? Plenty, as you can
easily see.

Another thing: The Jensen book, pub-
lished by Kangaroo Press in Australia, is es-

pecially good for students. Basic electrical
laws today are all too precise and mostly
dull in the studying. From Ohm's law to the
further projections of Einstein, it's all on
paper (or other medium), so you sit there
and memorize, solve problems, and pass ex-
ams. Very tedious. Once that student drill is
over, life begins to be practical and interest-
ing. The Jensen book is a good way to bring
those formulas and rules and regulations
alive during their actual development, their
progressive applications to every stage of
radio's swift progress into the real -life
world of electronics and audio engineering.
Buy it! Worth the price, and it reads ever so
easily. A
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ROAD SIGNS
IVAN BERGER

ASPECTS
OF INTEGRATION

actory car stereo systems are
becoming more tightly inte-
grated with the car itself. The
GM/Delco/Bose systems start-
ed this about a dozen years ago,
with custom equalization for

each car model. Pontiac advanced it
a bit, with radio controls built into
the steering wheel. The 1995 Lincoln
Continental carries this trend a step

CD changer is in the passenger com-
partment. According to a spokesman
for Lincoln, putting the tuner in the
back makes the system more theft -
resistant, which is true. Yet I suspect
it may have even more to do with
keeping the tuner close to the rear -
window antenna, where it can get
every drop of signal from a type of
antenna that (in my experience)

VOLUME

V

CLIMATE
CONTROL

PHONE

VOLUME
HIGH

LOW

E

CURRENT SCREEN

Main Screen

CLIMATE

67°F AUTO
out AIDE 45"F

55:
TRIP: 89.5 MI ODO: 23,1471A1

CLOCK

12:27 PM
AUDIO

FM 93.1
IA Al rIst ALLIs

SERVICE ENGINE SOON

AUDIO
SOURCE

SOUND
CONTROLS

ROUTE
NFO

VEHICLE
INFO

The Eyes Forward
dash design, from
Delco, puts the
sound system's
controls-and
everything else-
right where
the driver
needs them.

further, integrating its stereo equip-
ment with many of the car's other
systems via a multiplexed communi-
cations bus. Multiplexing cuts as-
sembly costs, increases reliability
(fewer wires and connections to go
wrong), allows one -point testing of
all the car's electronics, and saves 8
pounds of wire. As far as the stereo is
concerned, it allows preset station se-
lections to be tied in with the same
Memory Profile System as the seat
and mirror positions, the suspension
and steering -assist settings, the in-
strument lighting levels, et al. Signals
from either of two supplied car -key
fobs (or pressing a button on the dri-
ver's door) tell the car whether to set
itself (and the radio) for driver 1 or
driver 2.

The multiplexing system also sim-
plifies breaking the Lincoln's sound
system into modules: The control
head and cassette player are in the
dash, the tuner and amplifier are in
the trunk, and an optional six -disc

doesn't bring in much signal power.
The window antenna does, however,
eliminate one source of wind noise,
and is safe against car washes or all
but the most destructive vandals.

An optional car phone can be
multiplexed with the stereo. When
the phone is in use, the radio not
only mutes but also puts the CD or
cassette transport into pause.

All these links, plus the new ra-
dio's nonstandard oversized panel,
will probably give aftermarket in-
stallers fits when they try to put oth-
er audio components into new Lin -
coins. But if they think this level of
integration is a problem, wait till
they see what Delco has up its sleeve.

Delco envisions entirely new
dashboard designs. One of these, a
prototype called Eyes Forward, puts
both a sound system's controls and
its displays in front of the driver. The
multicolor display panel just above
the steering wheel carries informa-
tion on the sound system as well as

on the running gear and such, and
can be reprogrammed at will.

The main menu screen (see pho-
to) includes the usual dashboard
items (speedometer, odometer, fuel,
coolant temperature, time, and indi-
cators for turn signals and high
beam)-but note the basic data on
stereo and climate -control settings,
in the upper half of the display. Also
note the gray areas at the four cor-
ners of the display, which corre-
spond to rocker switches on the
steering wheel. Pushing on "Sound
Controls," "Route Info," "Phone," or
"Climate Control" changes the dis-
play-and changes the rockers' func-
tions. Press "Sound Controls," for
instance, and the display will show
what stations are in preset memory
and which audio sources are avail-
able, while the rockers' functions
change to let you scroll through pre-
sets or sources, switch tape or CD
tracks, change radio stations, and ac-
tivate RDS.

The integrated system in Delco's
Maestro demonstration vehicle (a
Mercedes with a totally rebuilt dash-
board) has a fancier audio system
than the Eyes Forward car. Its dual -
antenna tuner has digitally sampled
i.f. feeding a digital audio system
(complete with DSP for spatial ef-
fects and speaker time compensa-
tion), 17 speakers (including a center
channel in the dash and Linaeum
midrange drivers in the front doors),
and 900 watts of amp power. Other
audio facilities include Dolby AC -3
digital surround, a DCC player, and
changers for CDs and MDs.

Both the Maestro and Eyes For-
ward demo cars were designed to in-
corporate Digital Audio Broadcast
satellite reception, RDS, and GPS
navigation systems. The Maestro
also includes a system that allows
you to transmit your exact location
to an auto club, the police, or other
sources of assistance just by pushing
a button-even if you don't know
where you are. But then, the Lincoln,
already in production, has this fea-
ture, even though it does not use
GPS as a navigational aid. A
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A UDIO

raymond
woke

m loudspeaker design as black magic to that as

ce has been as fundamental (if not as precipitate or dra-

tic) as that from analog to digital

dia. And prominent among those

who saw to it that science supplanted

cut -and -try was the late and deeply

missed Raymond Cooke.

Most of us knew him exclusively as

the founder, Managing Director, and

latterly Life President of KEF Elec-

tronics in Maidstone, Kent. Kent is a

gently rolling, largely rural corner of

southeast England, tucked between

the Thames River estuary and the

English Channel and dominated by the city of Canterbury,

with its history -encrusted cathedral. In the quiet town of Maid-

stone, Cooke discovered a disused building owned by Kent En-

gineering Foundry, a maker of heavy equipment used in farm-

ing and orcharding, and there he set

up his business. He found it more

practical to preserve the pre-existing

name (as KEF) rather than to invent a

new one from scratch.

To some audiophiles, the KEF

name has been epitomized by its ut-

terly unique B139 oval design, with a

flat diaphragm and concave sur-

round, a version of which is still in

production. Even more closely associ-

ated with Cooke himself is the use of

Bextrene plastic in building drivers, which he instituted. The

company's growth, via a very successful, compact, near -field

IMF 's first home-what is known in Britain as
a "Nissen hut." It was owned by Kent Engineering

Foundry; hence, KEF.

E N K E
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KEF

As a tribute to its founder,

KEF has reintroduced classic

models as the Raymond
Cooke Signature Series.
These are the LS3/5A near -

field monitor, co -developed

with the BBC, and the rad-

ical Model 104/2.

monitoring speaker and on to the triumphs of the
104, 105, 107, and 104/2, was to have been the
subject of an Audio interview by Ken Kessler. Late

last year, Kessler began the process by sitting
down with Cooke to talk about the time before
KEF was founded. Kessler was encouraged to see
how much better Cooke looked than he had on
their previous meeting. This first stage of the in-
terview completed, they made plans to meet
again for its continuation.

It was not to be. Raymond Cooke died on
March 19th. He was 70 years old. Among the
honors mentioned in his Times (London) obitu-
ary were Fellow of the Audio Engineering Society

and Order of the British Empire.
What follows, then, is but a fragment of the in-

terview that should have been, left the more pi-
quant by its incompleteness. But the information
it contains is particularly valuable because it
delves into Cooke's years with Wharfedale and
into his relationship with his employer there, the
legendary Gilbert Briggs. Doubtless Cooke him-
self will rate that epithet, "legendary," in due
course-if, indeed, he does not already. And those
who want to understand the legend will want to
know about these early years. Robert Long

Before you created KEF, you worked with the
great Gilbert Briggs of Wharfedale. . . .

. . . and he was great.

Was he your mentor at the beginning?
He was my mentor in the commercial sense, but
not in the technical sense; Briggs was not an engi-
neer and he wasn't a scientist. We got together to
complement each other. He had very clear ideas
about business. That isn't to say he was the
world's greatest businessman or a tower of
strength and expertise in the boardroom. But the
things that he opined to me during the time that
we worked together still come to mind, and
they're still true.

For instance, Briggs was not a marketing man.
But he once said to me, "The public confused
buys nothing." And, of course, he was absolutely
right. But what was even more extraordinary was
how many of the big companies in our industry
failed to heed that simple rule. When, for in-
stance, the Japanese went into four different four -
channel systems in the 1970s, they all lost. And
look at the number of completely false starts that
people like Sony have made. You'd think that
they'd have brighter people on their boards to
prevent that. But Briggs was always very clear.
Every proposition and every move made by his

company was examined from the point of view of
how it looked from outside.
What kind of a company was Wharfedale when
you worked there?
Very solid. It had a high reputation, but it was
quite small. When I joined, the turnover was less
than half a million pounds a year, total. But the
global reputation that Briggs fostered was so well
founded that, in its restrictive way, it was highly
focused at the prime people. He very quickly
made friends with C. G. McProud [Audio's long-
time editor, owner, and publisher], and it was
through contacts like McProud that he came to
take his delightful audio books to the States. He
eventually arranged the distribution through
British Industries Corporation. And that's how
we got started; I eventually joined him in editing
the books, as technical editor.

When I joined, Briggs was running the firm
himself-head boss, production boss, leaflet
writer. He was doing all the things in that firm ab-
solutely right. Anybody who's got anywhere in
the hi-fi business since, be it in Japan or in the
U.S., has always done it his way. I joined to take
the technical design off his back. Subsequently I
was able to take over other things. When he
reached 65 and was getting rather tired of the
whole thing, I was the one who'd go off and see
distributors. I took over the advertising. We were
already writing the books; then he gave me the
leaflets to do. I had a remarkable, unintended ap-
prenticeship. When I eventually decided to quit
the Rank Organisation after its takeover of
Wharfedale and come and start KEF, I already
had far more experience than I could possibly
have had in the ordinary way in another industry.

How I came to leave Wharfedale.. .I could see
high fidelity wasn't going to get anywhere unless
a lot more science was applied. Gilbert Briggs was

a bit suspicious of science. Or, shall we say, of sci-
entists. He once wrote of the folly of employing
technical people at the head of things because
they tend to go after brilliant technical solutions
rather than practical, commercial solutions. He
had seen many firms go down that way.

It was great working with Briggs because, al-
though he wasn't always right in all directions, he
was right more than most.
So what was Wharfedale's technological state at
the time?
When I joined them, extremely conventional.
Gilbert Briggs had designed the drivers himself,
and they were all paper -coned. Big magnets and
so forth. The things worked well; they had high
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efficiency. Wharfedale's best system was the
three-way, sand -filled corner enclosure.

But Briggs' claim to fame was that from about
1955 onwards, he embarked on a series of lecture -

demonstrations, all over the world,
in which the sound of live players
was compared with recorded
sound. The first one was in Canada,
in a university hall, then St.
George's Hall in Bradford, and then
in 1955 or '56 he hired the Royal
Festival Hall in London. You
could hire it for a day for £140
[approximately $300 at the time],
would you believe, complete with
all the stuff....
Was Wharfedale one of the most
important British makes then?
It was neck -and -neck with Good -

mans.

Were you starting to want to put
your own stamp on a product
early on?
Yes. It seemed to me, being a sci-
entist, that when I looked into
sound reproduction-which was-
n't my subject; I was originally a
chemist, and then an electronics
man-if only one could bring sci-
entific procedures even to the ex-
perimental work, like listening
tests, and then to the production
work, we ought to be able to pro-
duce a better loudspeaker, smaller
and cheaper. I think I was the first
person to realize that you didn't
have to have a 15 -inch loudspeak-
er to get down to 20 Hz.

I wrote it up for Briggs, on one
occasion, that we ought to be able
to get that response from a 10 -
inch loudspeaker provided that
the resonant frequency of the dri-
ver was sufficiently low. He wrote
back that while what I was saying
might be theoretically correct, he
wouldn't have anything to do
with it practically, because a 10 -
inch loudspeaker would very
rapidly go out of alignment and
get its voice -coil rubbing. And I
replied that that was true only if you thought of it
in terms of the current suspensions. If the sus-
pension were redesigned and made in other ma-

terials, like nylon, it would be possible. This cor-
respondence goes back to 1950 to '51, before
Edgar Villchur began building the drivers for AR
loudspeaker systems this way.

Your remarks about the need for
more science surprise me, because
certain of your contemporaries-
ones who are leery of subjec-
tivists-imply that all of the de-
signing back then was pure
science.

No. Very little science.

Sort of wild 'n' woolly, seat -of -
the -pants.. .
The only people who were into
science were Villchur, when he
came along, and Paul Klipsch be-
fore that. Most of the other peo-
ple who were great names in hi-fi
in the States were just fumblers;
they worked strictly on a cut -and -
try basis.

But the BBC was so influential in
the commercial sector, and the
dominance of Wireless World.. .
That was later. Even in the '40s,
when I started into it, all develop-
ment work was done subjectively.
One cut a hole, had a listen, cut a
bigger hole, had another listen,
and so on. There were very few
people around in the trade who
fundamentally understood how it
worked.

We got to the point where I
took out a number of patents on
enclosure design, as it was very
clear that I wasn't going to get
anywhere with drive -unit design.
The firm couldn't afford the cost
of the tooling, and every new de-
sign needed a diaphragm mold
and die casting plus the magnet. I
then finally came up against it in
1959, after Rank acquired
Wharfedale. It was staring me in
the face that we needed to do
something about the design of
our diaphragms.

Rank was trying to get into the
record business and also had

some vaguely defined ambitions in radio and TV.
They could see a future in domestic entertain-
ment. The notion was that if they could buy a

Gilbert

Briggs was

a bit

suspicious

of science.

Or, shall

we say,

of scientists.
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wholesaler, they'd have the whole thing down
pat. Complete vertical integration. So they
bought a wholesaler. Wharfedale had been a very
successful, long-established firm run by its
founders, but the whole thing was beginning to
crumble.

In 1960, I thought, "I don't know what I'm go-
ing to do here." I was director of Wharfedale, but
one never got to talk to the people in London. I
wasn't being introduced to Rank and couldn't
speak to the new bosses. It became clear that
Briggs wasn't anxious to leave; on the other hand,

he had turned 70, so he wasn't scintillating or
looking to the future. He was just trying to keep
his little company together for the benefit of the
people who had worked there for a long time.
There was no point in my talking about new
ideas.

Was it hard creating a hi-fi company in 1961?
Because my relationships in the industry were so
good, I had no problems starting up. At a meeting
in Paris, at the Festival du Son, John Gilbert of
The Gramophone said, "I'll go on record for the
British press if you decide to start on your own.
Call a meeting to explain your product, and we'll
all be quite happy to take tea." And I did just that
the following November, and everybody came. In

I
first met Ray-

mond Cooke
about 30 years

ago and later
worked with him for 25 years at the loud-

speaker company he founded in 1961, KEF

Electronics, Ltd.

Raymond was a stern but stimulating
taskmaster who demanded from his co-
workers the clarity of thought and atten-

tion to detail he so admired in his mentors.

Half -formed hypotheses, masquerading as

facts, were quickly challenged but not nec-

essarily dismissed. He liked to say, "Your

theory on the laws of gravity are interest-

ing-now let's throw the stone and the
feather from the top of the tower, and then

we'll discuss it." Raymond valued action as

much as he valued ideas, and he had fi-
nanced one of the best -equipped acoustic

laboratories so that pet theories could be

droves. Percy Wilson, Technical Editor of The
Gramophone, said, "We'll support you-glad to
see a new face." They were getting a bit tired of
some of the older faces when they didn't seem to
be doing anything.

We formed KEF legally in September 1961. We
finally managed to get assembly started about the
end of October and managed to put together at
least two of everything we intended to offer.
There was a three-way system in a thin box, the
same again in a 4 -cubic -foot cabinet, which had
much better bass, a line -source speaker, and a
very thin, flat speaker to go against the wall. We
organized the meeting for the whole day. In the
morning we set up, and in the afternoon every-
body arrived-the press, wholesalers, that sort of
thing. Ralph West actually took over the demon-
stration, and we went on through the evening. By
the end of that day I knew we had no market in
the U.K. at all. One by one, the wholesalers all
said, "We need another loudspeaker line like a
hole in the head."
Too many brands even in the early '60s?
Too much product, too few sales. And so in the
end, I got on my bike and literally went off to Eu-
rope. And after a week in Europe, I came back
and I knew I'd got a business. A

CODA
by Laurie Fincham

put to the test. To him, hard

scientific facts always far
outweighed wit and opin-
ion. An indefatigable con-

% ersationalist and raconteur, he loved to

discuss and argue about his two lifelong
passions, music and the science of musical

reproduction, with anyone who would lis-

ten. Raymond influenced a whole genera-

tion of engineers. An excellent lecturer and

writer himself, he encouraged others, in-
cluding me, to follow in his footsteps.

Raymond was charismatic, catalytic,
sametimes cantankerous but always com-

passionate. Knowing him, and working for

him, was a rewarding experience. I would

not have missed it for the world.

Laurie Fincham is Senior Vice President
Engineering at Infinity Systems in
Chatsworth, California.
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RCA's DIGITAL SATELLITE SYSTEM

AGourmet I )ish or a
eveloped by RCA and Hughes, the
Digital Satellite System (DSS) has
quietly sold more units in its first
year on the consumer market than
the CD player, the VCR, or color
TV did. This is impressive, and the
sales figures are destined to become
even more impressive now that ad-
ditional companies have joined
RCA in making DSS equipment.
But DSS, which delivers television
programs via satellite to small (18 -
inch) home dish antennas, is not

without detractors. Among them is Audio review-
er Anthony Cordesman, who feels that the sys-
tem's technological negatives outweigh its posi-
tives. True to our pursuit of equal time for all
points of view, we asked James Harper, Manager
of News and Information at Thomson Consumer
Electronics, RCA's parent company, to respond to
Mr. Cordesman's criticisms. The following is, we
hope, a fruitful dialog between the two opposing

The Editorsviewpoints.

USER'S REPORT
by ANTHONY H. CORDESMAN

There are times when technology makes
you say "gee whiz!" and other times

when it makes you say "gee whoops!" The
RCA Digital Satellite System is a good case in
point. On the one hand, DSS is technological-
ly promising, and sometimes the companies
that provide the signals transmitted via DSS
actually make full use of its potential. On the
other hand, RCA's DSS is being sharply over -
marketed; there are usage problems your
friendly salesman may not tell you about. And
sound and video quality is often mediocre, in
my opinion.

To start off, you may have real problems
finding accurate information about the
equipment options and the real installation

costs. I found that the salespeo-
ple for the system often mini-
mize the costs of anything ap-
proaching a "high -end" setup,
and have trouble describing the
system's features.

In practice, you have a choice
of two systems from RCA
(though other manufacturers
should have different equi?ment
on the market by the time you
read this). The Basic system sells
for around $700, and the Deluxe
system is around $900; each in-
cludes a receiver, antenna dish,
and remote control. The key dif-
ferences are that the Bask sys-
tem can only be used with one
receiver, which means you can-
not watch two different channels
on two TVs fed from the same
dish. And to get this capability
with the Deluxe system, you
must pay an additional $730 for
a second receiver and remote
control. (Incidentally, the
"universal" remote cou:d
not operate my Pioneer
LaserDisc player.)

The Basic receiver has only one set
of audio/video output connections,
while the Deluxe receiver has two.
The Basic system also comes with
a less durable dish and a re-
mote with fewer control fea-
tures, and it has fewer up-
grade capabilities.

As far as DSS upgrade
features are concerned, a
spot survey revealed that
not one of six different sales-
men at six different firms in the Wasi-_-
ington, D.C. area could fully describe them. A
series of calls to RCA and Thomson Con-
sumer Electronics, RCA's parent com?any,
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by Anthony H. Cordesman
and James Harper

MANUFACTURER'S
RESPONSE

by JAMES HARPER

Anthony Cordesman obviously has had
some difficulties with his RCA Digital

Satellite System, and we regret any inconven-
iences he may have experienced. But sales results

and surveys of consumer satisfaction indicate
that RCA's DSS ranks as one of the most popu-
lar consumer electronics products to reach the
market since the VCR.

To cite figures, RCA's DSS system totalled
nearly 600,000 unit sales between the time it was
introduced at retail, in June 1994, and the end of
December 1994. By April of this year, we shipped

our millionth DSS unit to dealers, achieving that
goal in only 10 months. No other product-in-
cluding the VCR, color TV, or CD player-
comes close to matching those numbers for con-
sumer demand.

Sales numbers are impressive, but to be cer-
tain of consumer satisfaction, Thomson Con-
sumer Electronics and its partners, DirecTV and
USSB, commissioned studies of DSS owners.
These independent surveys consistently show a
strong satisfaction among those owners. Some
97% of the respondents have reported that the
system's picture and sound "met or exceeded"
their expectations, and nearly 85% were equally
satisfied with the program offerings.

Regarding the specific complaints of Mr.
Cordesman, Bill Mengel, Product Development
Manager for the RCA Digital Satellite System,
offers his comments.

Cordesman: "...sound and video quality is of-
ten mediocre..."
Mengel: DSS has capabilities for delivering video
that rivals LaserDisc, and audio that rivals CD.
The results are dependent on several factors.
Those factors include: The source material, the
display device and audio equipment to which
the DSS receiver is connected, and how the DSS
receiver is connected to those devices (i.e., with a
traditional channel -3 or -4 tuner input, an A/V
input, or an S -video input).

The best video and audio quality is found on
the pay -per -view channels, because they have
prime source material and are totally under the
control of the signal provider, DirecTV. Other
channels are rebroadcasts of feeds provided by
others. Both the program content and quality
are under the control of the original supplier,
not DirecTV or USSB. In almost every case,
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revealed that both RCA's Basic and Deluxe
receivers have a wideband data port intend-
ed to support high -definition TV, but only
the Deluxe unit has a low -band data port
for interactive use with a computer. Even
the manufacturer's experts differed over
whether this port is intended to be used for
games or other purposes. Neither receiver
has an upgrade option for the new 5.1 -
channel digital audio systems, such as Dol-
by AC -3; when these become commercially
available, you will need new hardware for
them. So should you spend $200 more for
the higher priced system? Who knows? Your

salesman almost certainly won't.
You will probably need to pay for

professional installation-that is, un-
less you live on a smooth plain with
no nearby buildings or trees and you
have experience in running long, well-
grounded video cables. The system
does come with good instructions,
and the receiver has a signal -strength
meter that uses your TV screen as a
display. Setup accessories, such as ca-
bles and antenna mounts, are avail-
able from almost every RCA DSS
dealer at reasonable cost (although
you'll find many similar items for less
at Radio Shack). There's also a con-
sumer hot-line number to call, staffed
by competent and friendly people.

Unfortunately, the dish is not easy
to site and align for maximum signal
strength unless you're very knowl-
edgeable about line -of -sight reception
and about which brackets really work.
Anything that blocks the line of sight
is important; even the foliage on trees
can make a difference. A very experi-
enced installer spent 30 minutes at my
home finding the best location for the
antenna on my property, plus another
hour's work (and specially made
brackets) to position the antenna on
my roof. You will probably need a lot of
video cable, and you will probably have to
make a hole in at least one outer wall. All
told, you'll spend around $200 for a good
professional setup in a single -TV installa-
tion, and an additional $100 to install a sec-
ond controller for an additional TV. Fur-
ther, you'll need one telephone jack near

each TV set if you want to order pay -per -
view programs-another $60 to $100 ex-
penditure, if those jacks aren't already
there.

Unless you have an exceptionally honest
salesman, it's hard to get an accurate idea of
monthly service costs. There are two differ-
ent provider services: USSB Entertainment
Plus provides Cinemax, HBO, Showtime,
the Movie Channel, and some key cable ser-
vices like MTV, VH-1, Lifetime, and Nick-
elodeon; the second provider, DirecTV, of-
fers pay -per -view movies and sports events,

the Disney and Golf channels, Encore, and
most standard cable programming (A & E,
CNN, C -Span, Discovery, Family, TBS,
TNT, USA, et al.). DirecTV also provides 28

have not had cable in the last three months
or it is unavailable in your area. If you are a
Star Trek fan, forget it, as Paramount isn't
on either system. You cannot get local
broadcasting without subscribing to cable
or using an external antenna.

If using two providers sounds complicat-
ed, it is! Worse, it can rapidly become ex-
tremely expensive. While you can access
pay -per -view movies for only about $7 a
month, a wide range of services can cost
from $26 to $35 a month for each provider
used. If you want lots of channels from
both providers, or even a few channels from
both, DSS can get very expensive. For ex-
ample, if you happen to like both HBO and
A&

DSS can be very good;

it's clear that

this system has

great technical potential.

channels of "CD -quality" background mu-
sic, eight channels of special -interest pro-
gramming (Love Stories, Westerns, Mys-
tery, Action, etc.), and such extra -cost
options as the Playboy Channel.

You can only get the main broadcast net-
works (ABC, CBS, Fox, NBC, and PBS) for
another $3.95 per month, and only if you

E, you can easily end up shelling out
more than $50 a month for services
most cable companies provide for less
than $35.

At its best, DSS quality can be very
good, and it is clear that the system has
great potential. I did a series of direct
A/B comparisons between a sampling
of pay -per -view movies (which almost

always have high picture and sound
quality) and the same movies on
LaserDisc. Both media proved to be
virtually equal in subjective quality.
Further, the DSS movies had less video
noise than LaserDiscs, and did not
suffer from LaserDiscs' occasional
problems in reproducing moving hor-
izontal straight lines. However, the
DSS movies revealed some occasional
digital artifacts during fast-moving
scenes; also, DSS was not consistent in
the apparent light -to -dark contrast of
certain movies, sometimes leaving the
picture a bit dark. Color, light balance,
and definition were slightly better on
most of the DSS-transmitted movies,
although a really good LaserDisc, like
Jurassic Park, was equal or superior in
quality to DSS. Sound quality was
about equal, depending on the partic-
ular movie, LaserDisc, or program.
DSS often gives this same outstanding

picture and sound quality with certain
sports broadcasts.

What some salespeople forget to men-
tion (and six out of six at six different ven-
dors in my area did forget) is that what you
see and hear with DSS is only as good as the
signal fed into it. Most of the time, that sig-
nal is mediocre to poor. My A/B tests
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however, what's delivered is better than
with the analog signal received by cable
consumers.
Cordesman: "The Basic system...comes
with a less durable dish and a remote
with fewer control features, and it has
fewer upgrade capabilities."
Mengel: While the two dishes are con-
structed from different materials, both are
designed to withstand the impact of
weather and other outdoor factors. The
reflector for the Basic system is construct-
ed of steel, and the upgrade reflector is of
sheet -molded compound (plastic).

A more significant difference is that on
the advanced system, the low -noise block-
er that feeds the signal from the dish to
the DSS receiver is, in fact, two low -noise
blockers in the same package. This allows
two or more DSS receivers to be operated
simultaneously without any channel or
tuning restrictions.

The remote control for both versions
provides full and equal functionality of
the DSS system and basic functionality for
most brands of televisions. The remote
provided with the upgrade system in-
cludes control of basic functionality for
most brands of VCRs, cable boxes, and
LaserDisc players.

Cordesman: ". ..the Basic system [won't
let you] watch two different channels on
two TVs fed from the same dish. And to
get this capability with the [$900]
Deluxe system, you must pay an addi-
tional $700 for a second receiver and re-
mote control. (Incidentally, the 'univer-
sal' remote could not operate my
Pioneer LaserDisc player.)"
Mengel: The suggested retail price for an
additional Basic receiver is $649. Promo-
tional and collateral material, including
the instruction manuals, state that the re-
mote controls provided with both ver-
sions can operate the satellite receiver and
most consumer brands of TVs, VCRs,
LaserDisc players, and cable boxes.

Cordesman: "...only the Deluxe unit has
a low -band data port for interactive use
with a computer. Even the manufactur-
er's experts differed over whether this
port is intended to be used for games or
other purposes."

Mengel: The bidirectional, low -speed data
port included in the advanced version of
DSS is for delivery of data. Just as the
video and audio ports provide the means
to deliver video and audio to consumer
TV receivers and home theater systems,
the data ports provide the means to deliv-
er data, of whatever sort, to consumer
computer equipment.

The type of data and services to be de-
livered is still in the planning stages. Di-
recTV and USSB will ultimately make the

decision as to the how, when, and what of
those services. Although Thomson has
developed the platform to deliver data,

And Musicam does support a multichan-
nel equivalent of Dolby AC -3.

Cordesman: "You will probably need to
pay for professional installation-that
is, unless you live on a smooth plain with
no nearby buildings or trees and you
have experience in running long, well-
grounded video cables....Unfortunately
the dish is not easy to site and align.. .

Further, you'll need one telephone jack
near each TV set if you want to order
pay -per -view programs-another $60 to
$100 expenditure..."
Mengel: Professional installation is rec-
ommended. However, it is clearly a con

No other product,

including the

CD player, sold

more units in its

first 10 months.

the intended use is clearly not the manu-
facturer's call, which explains the differ-
ence of opinion as to its intended use.
Cordesman: "Neither receiver has an up-
grade option for the new 5.1 -channel
digital audio systems, such as Dolby AC -
3; when these become commercially
available, you will need new hardware
for them."
Mengel: DSS transparently passes signals
with Dolby Surround encoding to out-
board decoders for processing. From the
beginning, DSS has been designed and
manufactured to worldwide MPEG-2
video and audio standards, which, on a
global basis, means Musicam [data reduc-
tion] for audio. As such, it is hardly likely
that AC -3 will be utilized in the DSS net-
work. This is because, in order to support
the growing installed base of DSS re-
ceivers, both Musicam and AC -3 would
have to be transmitted, requiring twice
the bandwidth now dedicated to audio.

sumer option and one that has been elect-
ed by nearly half of DSS purchasers
to date.

A standard installation by a skilled pro-
fessional, which includes time to survey
the property, select the best options, and
install a telephone line, should not take
longer than 2 to 21/2 hours. Obviously, the
type of home construction, along with the
consumer's wants, needs, and desires, can
cause this average to vary. It is also reason-

able to assume that labor rates will differ
by geographic region.

DSS has been designed to allow even a
minimally skilled "handyman" a reason-
able measure of success with installation.
In addition, a number of accessory prod-
ucts are available at retail to support the
self -installer. Again, we believe approxi-
mately half of the consumers who pur-
chased DSS have opted to try installing it
themselves and were able to site and align
the dish.
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USER'S REPORT

showed that the quality of the sound and
picture on the premium movie channels
provided by USSB (Cinemax, HBO, etc.)
was often no better than it was for the same
programming on my local cable channels.
The better transmissions on USSB did have
better color balance and less video noise
than those on my local cable channels, but
this superiority was not consistent. The
sound and picture quality of premium
channels on both DSS and cable usually fell
short of the quality of movies on LaserDisc
and the pay -per -view channels. Occasional-

ly, they fell far short.

The quality of the regular cable channels
on DSS was almost exactly the same as on
my local cable system. My A/B tests showed
that the cable channels had more video
noise, but cable channels on DSS some-
times lacked the range of light -to -dark con-
trast available on cable and the color on
some of the channels was too warm. Addi-
tionally, the picture quality of the two En-
core channels needed improvement; far too
often, it was truly mediocre.

Does DSS provide "CD -quality" sound?
Well, again, sound quality varies sharply by
channel and program. The sound quality of
pay -per -view movies and sports tends to be

consistently high; at its best, the sound
quality of pay -per -view movies was nearly
equal to that of LaserDiscs. However, the
sound quality of movie soundtracks on reg-
ular broadcast and premium cable channels
was usually inferior to that of the same

movies on VHS Hi-Fi tapes and consider-
ably less than that of LaserDiscs or CDs.
The sound quality of most regular broad-
cast and cable channels with material other
than movies was no better than on regular
local cable.

The sound quality of the 28 "CD -quali-
ty" music -only channels on DirecTV wasn't
bad, but it wasn't great either. Further, I
found listening to these Music Choice
channels about as enjoyable as a long eleva-
tor trip or randomly turning on my FM ra-
dio. If you can ignore the programming, the
sound quality is roughly equal to that of the
cheapest CD players.

If all these comments sound more like
"gee whoops" than "gee whiz," I suppose
they are. The best that DSS can provide is
great. But I don't like all the hype and ob-
fuscation involved in its promotion. I don't
like the failure to make full and clear disclo-
sure of the programming options, and their
prices and limitations, in the sales litera-
ture. I don't like the fact that no one tells
you the technology is not ready for AC -3.
And above all, I don't like RCA's failure to
warn consumers that most programming
doesn't come close to living up to the sys-
tem's potential picture quality and that
"CD -quality" sound seems to mean low CD

quality, at best.
If you live in an area without cable, DSS

might be great. If you simply are disap-
pointed with your existing cable company,
I'd stick with it awhile. Right now, most of
the AN quality you get with DSS is pretty
mediocre, and the price can sometimes be
anything but fair. A

MANUFACTURER'S
PONSE

Cordesman: "Unless you have an excep-
tionally honest salesman, it's hard to get
an accurate idea of monthly service
costs."
Mengel: Each retailer selling DSS has to
meet certain criteria in order to be a deal-
er. Part of those criteria includes display-
ing the product on a kiosk developed by
Thomson/RCA, DirecTV, and USSB. This
retail display was designed specifically to
tell the complete DSS story, with or with-
out a salesperson. The type of program-
ming available, the programming suppli-
ers (DirecTV and USSB), and the cost of
those services are all part of the display.

They are explained in further detail in the
point -of -sale material available to the
consumer prior to any purchase.

In addition to providing a retail center-
piece for the promotional material and
product, each kiosk includes an interac-
tive LaserDisc with a DSS demo disc that
specifically addresses the DirecTV and
USSB programming services, installation,
and various related topics.

Again, we regret that Mr. Cordesman's
experience with the RCA Digital Satellite
System has been less than satisfactory, and
we hope that our comments may lead to a
better understanding of the product and
its capabilities. A
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Deno congratulates RCA Victor on their new
release in the Symphonic Music Series with
The Long Goodbye - Symphonic Music of
Procol Harum."

To Hear The Long Goodbye -
Symphonic Music of Procol Fiarum

-800-983-MUSIC
C 6 8 7 4 3

The .its
A Whiter Shade of Pale

Conquistador
Homburg

Simple Sister
A Salty Dog
Grand Hotel

Pandora's Box
(You Can't) Turn Back the Page

and more...

The Players
Original

Procol Harum Members

Gary Brooker
Matthew Fischer

Robin Trower

Tom Jones
Andy Fairweather Low

Dave Bronze
James Galway
Mark Brzezicki

With

The London Symphony Orchestra
The London Philharmonic

The London Sinfonietta
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EQUIPMENT PROFILE
EDWARD J. FOSTER & IVAN BERGER

ALPINE
CDA-7939

CAR STEREO

"Mode/Loud" bar for a few seconds. If you
use an Alpine Audio Processor (one of the
options available for this unit), the loudness
function is unavailable. When you make a
change in control settings, the CDA-7939
beeps a confirmation; you can cancel this
beep by pressing "PWR" for 3 seconds and
then tapping on preset 2.

Alpine provides two dedicated FM preset
banks, one dedicated AM bank, and a
fourth bank-called D.A.P. (Direct Access

I

F

I al I

JR 1141 ,J L,,
P, 4 11.

Mearwour -UNER/CD PLAYER CDA-7939 Elsic

(ar electronics are Alpine's raison
d'être. As one of the car audio in-
dustry's acknowledged leaders,
Alpine has garnered an enthusiastic
following that expects much of its
products, both ergonomically and

performance -wise. The CDA-7939 is an
AM/FM/CD head unit that, in true Alpine
tradition, is well conceived, quite compe-
tent, and easy to use from the panel or from
its wireless remote control. Control buttons
are uncrowded, distinguishable by touch,
and arranged in a logical manner. This is a
head unit you learn to use in short order
and can operate while driving. Obviously,
there's a lot to like about the CDA-7939.

When you first install the CDA-7939 (or
if the car battery has been disconnected for
service), a button behind the removable
front panel resets the system microproces-
sor. Normally, the unit turns on and off
with a small button ("PWR") placed just
where it should be, at the panel's upper left
corner. Actually, any control-except for
the eject and "CLK/Title" buttons-powers
up the unit, as will inserting a CD. There's
little chance of mistaking the power button
for the panel release or the disc -eject but-
ton, as there is on some head units; they are
well differentiated in shape and position.

Typical of today's car stereos, one ad-
juster controls volume, bass, treble, balance,

order I've listed them, at each brief tap of
the "Mode/Loud" bar. The chosen function
then appears in large letters on a well -lit
display, with your choice of amber or green
illumination. Numbers appear for the vol-

IN TRUE ALPINE

FASHION, THIS UNIT
IS WELL CONCEIVED,

COMPETENT,

AND EASY TO USE.

ume adjustment and bar graphs for
the others. The mode defaults to
volume at the end of the series or if
you've not made a change for a
few seconds.

Adjustments are made by
twisting a ring (rather than
using up/down keys), the
same way you'd operate a
shuttle knob on a VCR. The
loudness contour is toggled
in and out by pressing the

Preset)-that can be loaded with any com-
bination of AM and FM stations. Because
each bank holds six stations, there are 12
FM presets, six AM presets, and a half
dozen more that you can dedicate to any
AM/FM mixture. The regular AM and FM
banks are accessed by pressing the
"Tuner/Band/VCR" button at the lower left
of the adjustment cluster (the "VCR" op-

tion uses equipment not sold in
North America); the

D.A.P. bank is selected
by a separate button
near "PWR."

You can tune manual-
ly or automatically seek

for only strong stations
("Seek-LOC") or for all

stations ("Seek -DX," which
is the default mode). The

tuning mode is chosen by the
"Tune/A.ME" button, centered

above and between the down/up
pads. These pads are used for r

manual tuning and to tell the seek
system the direction in which you

wish to search. Normally, the tuner
chooses stereo reception over

monaural when possible, but you can
force the system into mono (for lower c -F,
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noise and distortion when reception is
bad) by pressing the "FUNC" button (be-
low "Tune/A.ME"), followed by preset 1
(also marked as "Mono"). Pressing

SPECS
FM TUNER SECTION

Mono Usable Sensitivity: 9.3 dBf (0.8
µV into 75 ohms).

50 -dB Quieting Sensitivity: 13.5 dBf
(1.3 µV into 75 ohms).

Alternate -Channel Selectivity: 80 dB.
S/N: 65 dB.

Channel Separation: 35 dB.
Capture Ratio: 2.0 dB.

AM TUNER SECTION

Usable Sensitivity: 22.5 µV (27.0 dB).

CD SECTION

Frequency Response: 5 Hz to 20 kHz,
±1 dB.

Wow & Flutter: Below measurable
limits.

THD: 0.008% at 1 kHz.

Dynamic Range: 93 dB at 1 kHz.
S/N: 93 dB.

Channel Separation: 85 dB at 1 kHz.

PREAMPLIFIER SECTION

Maximum Output Voltage: 4 V.
Output Impedance: 10 kilohms.
Bass -Control Range: ±15 dB at 30

Hz.

Treble -Control Range: ±10 dB at 10
kHz.

GENERAL SPECIFICATIONS

Power Source: 14.4 V d.c., 11 to 16 V
allowable.

Dimensions: Chassis, 7 in. W x 2 in.
H x 6 in. D (17.8 cm x 5 cm x 15.2
cm); nosepiece, 63/4 in. W x 11M6 in.

H x 11/46 in. D (17 cm x 4.6 cm x 1.8

cm); remote control, 13/4 in. W x 13/4
in. H x 6 in. D (4.4 cm x 3 cm x 15.3
cm).

Weight: Main unit, 3 lbs., 1 oz. (1.4
kg); remote, 2 oz. (60 grams),
without batteries.

Price: $750.

Company Address: 19145 Gramercy
Place, Torrance, Cal. 90501.

For literature, circle No. 90

"FUNC" again returns to stereo
reception whenever possible.

Stations can be stored manually
in the normal manner (i.e., by
pressing and holding a preset but-
ton for a few seconds while the sta-

tion is being received), or you can
have the tuner store stations by se-
lecting the preset bank you want
to load into and then pressing
"Tune/A.ME" for a few seconds.
According to Alpine's well -written
and -illustrated owner's manual,
the tuner will then "automatically
seek and store six strong stations
in the selected bank in order of
signal strength." When all have
been stored, the tuner selects pre-
set 1 for reception. Usually, you
would load the D.A.P. bank manu-
ally so you could mix FM and AM
stations, but you can automatical-
ly load the bank if you'll settle for
stations in one band, i.e., either all
FM or all AM. You can scan sta-
tions in any bank by selecting that
bank, pressing "FUNC," and tap-
ping preset 2 (also marked
"P.Scan"). Each station is heard for
10 seconds in the preset numerical
order. Pressing "FUNC" again
cancels the automatic scan.

In the tuner mode, the display
normally indicates station fre-
quency, bank, and preset number.
You can "title" stations, if you
think it's worth the effort, and cy-
cle the display from showing station fre-
quency ("Normal" mode), to time ("Clock
Priority" mode), to title ("Preset Station Ti-
tle" mode) by tapping the "CLK/Title" but-
ton, which is just below "PWR." When you
are titling, you use the "CLK/Title" button
and down/up pads to enter characters, let-
ter by letter; eight characters can be stored
for each station. With patience, you can title
CD programs the same way: Eight charac-
ters per title, up to 18 titles per disc.

CDs are drawn into the mechanism
smoothly and securely; they eject similarly
when you tap the pad to the right of the
slot. Unlike some head units, the CDA-7939
handles 3 -inch CDs without an adaptor
ring. Unlike many, this one has an honest
pause function, which works like that on a
home player. The radio tuning buttons

Alpine CAA -7939 -
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serve as skip controls when playing CDs.
Pressing and holding either button fast -
searches in the chosen direction, with audi-
ble dues of where you are on the disc-an-
other nicety sometimes lacking in car
players. If you need more than the single-

disc capacity of the CDA-7939, you can
connect and control an Alpine CD Shuttle
changer-or more than one, if it's Model
CHA-5605, which is "Ai -NET" compatible.
To use more than one six -disc shuttle, you'll
also need the KCA-400C multichanger
switching device.

Track repeat (but not disc repeat) is
available for the sole disc in the head unit;
single -disc repeat is available for any disc in

the Shuttle-if there's one connected.
There's also a random play mode, which
Alpine calls M.I.X., and a scan mode that
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adjustable time offset, feeding it
from the CDA-7939's optical digi-
tal output. In other countries,
Alpine offers an Ai -NET compati-
ble equalizer and a VCR and moni-

tor. Users can turn that video sys-
tem's picture and sound on and off
from the CDA-7939's panel. The
crossover and equalizer can also be

controlled from the CDA-7939's
wireless remote. The remote ac-
cesses most basic functions and
permits you to partially mute the
sound, an operation that can't be
done from the panel.

Measurements
The Alpine CDA-7939 was a joy

to operate on my test bench and,
with a few exceptions, acquitted it-
self quite well. I'll confine my com-
mentary to the high and low points
of the testing and relegate the
"hard" data to the "Measured
Data" Table and graphs, all of
which I encourage you to review
with care.

As can be seen in Fig. 1, the FM
tuner "quiets" rapidly to -48 dB (at
14 dBf), after which the slope of
the curve softens. Nonetheless, the
tuner achieves close to full quieting

° 40 and

AP

-120 -110 -100 -90 -80

RECORDED LEVEL - dB

Fig. 8-Fade-to-noise test.

-TO

plays the first 10 seconds of each track.
Playing modes are accessed by pressing
"FUNC" and the appropriate preset button
("5" for repeat, "4" for M.I.X., "6" for
scan). In addition to numerals, the preset
pads have alpha legends to indicate their
secondary functions.

The CDA-7939 can be expanded exten-
sively. Besides adding CD Shuttles, you can
add the PRA -H400 digital crossover with

on mono stations by dBf,

"opens out" to stereo on relatively
weak signals. At 45 dBf, where
some other tuners are just begin-
ning to show a sign of measurable
channel separation, the CDA-7939
blossoms forth with a 15 -dB

spread, which certainly should be
adequate for a decent stereo pre-
sentation on the road. The down-
side is a rise in background noise
with stereo signals in the range of
35 to 50 dBf and the potential for
noise pumping as signals fade. I'll

leave it to Audio's Technical Editor, Ivan
Berger, to comment on whether this actual-
ly occurred in his road tests.

Ultimate quieting is quite good in both
stereo and mono. Channel separation on
strong signals was uniform, balanced in
both directions, and more than adequate
where it counts, i.e., in the mid- and upper
frequency regions. Separation degraded
only in the bass below 115 Hz, where it's

pretty impossible to tell stereo from mono
under any circumstance.

From a technical standpoint, FM fre-
quency response (the "Flat" curve of Fig. 2)
leaves something to be desired. There's a
2.5 -dB boost in output around 5 kHz and a
rather steep decline above 12 kHz, but the
boost may please some listeners by adding
"presence." The low end is more uniform,
with response down only 1.2 dB at 20 Hz.
Channel balance was excellent.

Besides showing response with the bass,
treble, and loudness controls set "Flat," Fig.
2 shows response with the bass and treble
controls at their maximum and minimum
settings, and with loudness compensation
engaged. (Response shown is of the left

THIS CAR STEREO

GAVE GOOD SOUND AND

GOOD PERFORMANCE,

AND IT WAS EASY

TO CONTROL.

channel; the right was only negligibly dif-
ferent.) The loudness curve was taken with
the gain reduced by 30 dB (corresponding
to a volume indication of 15) and scaled to
fit the graph. As you can see, the loudness
boosts both bass and treble moderately,
while the bass and treble controls do more
in the way of cutting than of boosting. I sel-
dom fiddle with tone controls, but those
who do may find the Alpine's tone controls
a bit weak in the knees as far as boost is
concerned.

Above 115 Hz, FM mono distortion was
admirably low; it topped out at a maximum
of 0.64% between 2 and 3 kHz. Distortion
on FM stereo broadcasts was lower than
with mono reception out to 3 kHz, but it
then continued to rise at higher frequen-
cies, as is normal.

Capture ratio was better than average for
the current crop of car stereos, and AM re-
jection was also impressive. Together they
suggest that the CDA-7939 should perform
well in the face of multipath reception. Ad-
jacent -channel selectivity was superb and
alternate -channel selectivity better than I
could measure with accuracy, so the CDA-
7939 should handle driving conditions in
the city very well. Image rejection ratio, the
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ability to reject a transmission at a frequen-
cy 21.4 MHz higher than the one to which
the radio is tuned, wasn't impressive. How-
ever, these conditions rarely occur, so I
don't consider this of great significance.
The AM tuner also is uninspiring. It's not
very sensitive, although it does manage to
eke out a bit more high -frequency response
than some I've seen (Fig. 3).

CD player response (Fig. 4) is almost
ruler flat to 10 kHz, droops negligibly at 19
kHz, and drops 1 dB at 20 kHz -far beyond
my range of hearing. There's nothing to
complain of about the channel balance, and
channel separation was more than adequate
across the entire range of test frequencies.

The curves of the CD section's distortion
versus frequency, taken at 0 dB, are unusual
(Fig. 5). Since the CDA-7939 delivers an
unusually high output (4.13 V) from a 0 -dB
recording with the volume fully advanced, I
reduced the volume setting to minimize
distortion and maximize dynamic range.
(The best test conditions occurred with a
volume indication of 32, at which point the
system produced a 2.9-V output from the
0 -dB tracks. Even this setting is probably
higher than you'd actually use.) As you can
see from the curves, distortion is admirably
low (less than 0.007%) from 20 Hz to al-
most 2 kHz, but above 4 kHz it rises sharply
and peaks out at over 1% at 16 kHz. The
strange behavior seems to be due to inter -
modulation between the signal and the data
sample rate; this might be caused by an in-
adequate filter. The effect may be less severe
at more normal recorded levels; I wonder if
Ivan heard it on music.

While I have reservations about the digi-
tal filter Alpine chose, the converters them-
selves are excellent. As evident in Fig. 6, the
linearity error is almost nonexistent to -80
dB and is remarkably small to the lowest
test level (-100 dB with a dithered record
ing). The THD + N at 1 kHz (Fig. 7) just
straddles -88 dB at all recorded levels below
-30 dB. Excellent linearity also is apparent
in the fade -to -noise plot (Fig. 8).

The results for A -weighted signal-to-
noise ratio, dynamic range, and quantiza-
tion noise -shown in the Table -are more
than respectable. Additionally, spectral
analyses of a 1 kHz, -60 dB recording, and
of the "digital silence" track of the CBS CD -

1 test disc, showed no anomalies within the
audio band. The excellent low-level lineari-

MEASURED DATA

FM TUNER SECTION

Mono Sensitivity: IHF usable, 13.0
dBf; 50 -dB quieting, 16.9 dBf.

Selectivity: Adjacent -channel, 32.0
dB; alternate -channel, greater than
76 dB.

S/N at 65 dBf: Mono, 68.6 dB; stereo,
64.3 dB.

Stereo Frequency Response: 20 Hz to
15 kHz, +2.5, -4.7 dB; 20 Hz to 12
kHz, +2.5, -1.2 dB.

Channel Balance: ±0.07 dB.
Channel Separation: Greater than 30

dB in either direction, from 115 Hz
to 15 kHz.

THD + N at 65 dBf, 100%
Modulation: Mono, 0.94% at 100
Hz, 0.48% at 1 kHz, 0.41% at 6 kHz;
stereo, 0.25% at 100 Hz, 0.42% at 1
kHz, 0.85% at 6 kHz.

Capture Ratio at 45 dBf: 2.0 dB.
Image Rejection Ratio: 42.8 dB.
AM Rejection: 62.7 dB.

AM TUNER SECTION
Sensitivity: 25 µV.

Frequency Response: 68 Hz to 4.3
kHz, +0.3, -6 dB.

CD SECTION

Frequency Response: 20 Hz to 20
kHz, +0, -1.0 dB; 20 Hz to 19 kHz,
+0, -0.5 dB.

THD + N at 0 dB: Less than 1.40%,
20 Hz to 20 kHz, for either
channel.

THD + N at 1 kHz: Left channel,
below -84.0 dB from 0 to -90 dB
recorded level, below -88.3 dB from
-10 to -90 dB; right channel, below

-83.9 dB from 0 to -90 dB recorded
level, below -87.2 dB from -10 to
-90 dB.

Dynamic Range: A -weighted, 96.9 dB
(left) and 96.2 dB (right);
unweighted, 92.7 dB (left) and 90.9
dB (right).

A -Weighted S/N at Infinity Zero, re: 0

dB: Left, 93.9 dB; right, 93.1 dB.

Channel Separation: From left to
right, greater than 62.1 dB from 125
Hz to 16 kHz; from right to left,
greater than 62.5 dB over same
range.

Channel Balance: ±0.05 dB.
Linearity Error: At -60 dB, -0.00 dB
(left) and -0.05 dB (right); at -70
dB, +0.01 dB (left) and -0.05 dB
(right); at -80 dB, +0.09 dB (left)
and +0.02 dB (right); at -90 dB,
without dither, +1.58 dB (left) and
+1.56 dB (right); at -90 dB, with
dither, +0.62 dB (left) and +0.50 dB
(right).

Quantization Noise, re: 0 dB: Left,
-87.6 dB; right, -87.4 dB.

PREAMPLIFIER SECTION

Line Output Levels: For 100% mono
FM modulation, 1.71 V; for 30%
mono AM modulation, 0.61 V; for
CD with 1 -kHz, 0 -dB signal, 4.13 V.

Line Output Impedance: 315 ohms.
Tone -Control Range: Bass, +8,5, -12.7

dB at 100 Hz; treble, +5.6, -10.4 dB
at 10 kHz.

Loudness Contour: +6.1 dB at 50 Hz
and +3.0 dB at 15 kHz, with volume
at -30 dB.

Attenuator: 10.0 dB.

ty of the CDA-7939's converters suggests
that this unit should retrieve the natural
ambience captured on CDs with unusual
aplomb. If you like to listen to naturally
recorded music while parked in a moonlit
grove (I can think of worse things to do),
you're likely to appreciate what the CDA-
7939 has to offer. E.J.F.

Behind the Wheel
Alpine's ergonomics are usually good,

and the CDA-7939 is no exception. The

"jog -shuttle" audio control is easy to learn
easy to grab, and probably easier to adjust
than a knob when the road is bumpy. (It
does, however, make the detachable face-
plate thicker, so that the plate will bulge
your pocket when you carry it around.) As
with previous Alpines, the station buttons
are in a handy 3 x 2 matrix instead of a row
of six, and pressing almost any button (or
loading a CD) turns power on. The 7939
also has the D.A.P. feature I've liked on pre-
vious Alpines, an extra memory bank that
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can hold both AM and FM stations; I've
found it very handy for getting traffic re-
ports when I drive to work. The display is
on the far right, placing all the controls
close to the driver. And the display itself,
while the same size and brightness as those
found on earlier Alpines, is now less prone
to reflections.

This is the second car stereo I've tested
whose remote has substantial controls (not
just buttons) that project from its surface,
with everything distinctively shaped for
easy operation by touch. This is a big im-
provement over the credit -card -size remote
controls, with flat or barely raised buttons,
so common with car stereos until now. Alas,
you can't just stick this one down to your
console and run the stereo from it unless
the console and the head unit are at the
same height; this remote must be pointed
almost dead on to the head unit's infrared
sensor for commands to be received prop-
erly. (When they are, a red LED at the upper
left of the control panel blinks; it also blinks

when you enter commands from the front
panel.) One big, round control handles
most of the remote's functions; this worked
fine in tuner mode, but in CD mode it put
the transport in pause whenever I tried to
adjust volume.

I did not like having to press the "FUNC"

button to access such features as preset
scan, but at least this scan gives a full 10 sec-
onds to each scanned station-time
enough to evaluate what's playing. Seek
tuning did not work well in my sample. In
DX mode, it stopped at almost every fre-
quency on the lower two-thirds of the dial,
whether there was a station there or not. Set
to local mode, the scan skipped lots of sta-
tions that come in quite strongly in my
area. Apparently, one threshold was set too
high, the other too low.

Seek did, however, manage to find some
stations when the unit was in Audio's photo
studio, with no antenna connected, so I ex-
pected fantastically hot performance. What
I got, instead, was noticeably but not dra-
matically better performance than my ref-
erence Alpine. The CDA-7939 picked up
nine stations better than the reference did
and weakly picked up two stations that my
reference could not pick up at all. The two
models were evenly matched on 26 stations,
with the reference outperforming the 7939
on two stations. I did not hear the noise
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pumping that Ed Foster was concerned
about. The FM sound seemed a bit more
open and extended in the highs than the
reference's did, perhaps because of the 5 -
kHz boost noted by Ed. Several AM stations
also came in more clearly on the 7939.

Operation on CD was as easy and intu-
itive as it was on tuner. I sensed, even before

reading Ed's lab results, that the CD sound
was a trifle soft; it sounded better to me
when set at "+1," the minimum boost
available. But even without the boost, the
7939 had more treble clarity than the refer-

ence Alpine did, and sounded more natural
as a result. The odd distortion behavior that
Ed measured in his lab was not audible to
me on music recordings.

As with Pioneer's DEH-P815, which I
tested for the July issue, the loudness con-
tour had too much treble boost, at least for
acoustic music. That, and the poorly set
seek -tuning thresholds, were my major
complaints about the Alpine CDA-7939.

In sum: Good sound, good perform-
ance, easy to control, and reasonable value
for the money. I.B.
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A

EQUIPMENT PROFILE
BASCOM H. KING

THE SHOLD T400
AMPLIFIER

mong the well-known attributes of
products from Threshold are their
solidity, build quality, and aesthetic
beauty. The T400 power amplifier
surely embodies these qualities.
Second largest of the T series, the

T400 is rated at 150 watts per channel into
8 -ohm loads and 300 watts per channel into
4 -ohm loads. Threshold's design philoso-
phy for its T series of amplifiers includes:
Wide open -loop bandwidth, low open -loop
distortion, short signal paths, thermal sta-
bility, low offset drift (without the use of
servo circuitry), full complementary -sym-
metry topology, full d.c. coupling, a low
noise floor, minimum feedback, high out-
put current with very low output imped-
ance, and the ability to drive a wide range of
loads. That's quite a daunting list of re-
quirements!

The T400's main power switch, a rocker -
type circuit breaker, is at the lower right on
the massive front panel. The input and out-
put connections, on the rear panel, include
balanced and unbalanced signal input con-
nectors, a balanced/unbalanced toggle
switch for each channel, a "Stereo/Mono"
toggle switch, and two pair of five -way out-
put binding posts for each channel. An a.c.
line fuse and an IEC a.c. line -cord connec-
tor are also on the rear panel.

Looking under the hood of the T400,
you'll find the construction quality and
beauty expected of a Threshold product.
Roughly half of the interior space is taken
up by two potted toroidal power transform-
ers, one mounted to the bottom and the
other to the inside of the front panel. In the
aft section of the internal space, four main
filter capacitors are mounted to the bottom

plate. A p.c. board, mounted on the top of
these filter capacitors, serves to intercon-
nect various elements of the power -supply
circuitry and to distribute power to the two
amplifier channels. Two fuses per channel
for the output stages are on this board. The
two amplifier modules are mounted to the
inside surfaces of the two heat -sinks. A 11/2 -

inch -high cover over each heat -sink enclos-

es the whole inside area of the sinks. Under-
neath these covers, a large p.c. board serves
to interconnect the eight pairs of output de-
vices and their associated gate -stopper and
source resistors. Another p.c. board,
mounted flush with the surface of the cover
on each heat -sink, contains the bulk of the
amplifier front-end and driver circuitry.
The amplifier p.c. boards are populated
with parts of appropriately high quality. A
small p.c. board connects the two amplifier
p.c. boards at the rear of the unit, and con-
nects up with the input connectors, the bal-
anced/unbalanced switches, and the
"Stereo/Mono" switch. The overall visual
effect of the cover plates and flush -mount-
ed p.c. boards is quite striking. The T400's
construction is about as good as it gets
when it comes to a well -made piece of au-
dio gear-which is not to say that a few
other manufacturers don't do it as well.

SPECS
Power Output: Stereo, 150 watts into
8 ohms, 300 watts into 4 ohms;
mono, 450 watts into 8 ohms, 900
watts into 4 ohms.
requency Response: 0 to 100 kHz.

THD: Less than 0.1%; typically less
than 0.02%.
ain: 28 dB.

put Sensitivity: 1.4 V, unbalanced.
nput Impedance: Unbalanced, 50
kilohms; balanced, 2 kilohms.
urrent Consumption: 400 watts at
idle.

imensions: 18.3 in. W x 9.3 in. H x
, 19.4 in. D (46.4 cm x 23.6 cm x 49.2
cm).
eight: 85 lbs. (38.6 kg).
rice: $5,250 in black or $5,350 in

- pewter gray.

ompany Address: 7325 Roseville
Rd., Sacramento, Cal. 95842.

For literature, circle No. 91
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Circuit Description
The input stage of the T400 is a comple-

mentary dual -differential amplifier utiliz-
ing low -noise junction FETs. Each input de-
vice is cascoded with a bipolar transistor.
The two collector outputs of the input
stage, one referenced to the positive supply -
voltage rail and one referenced to the nega-
tive supply -voltage rail, are fed from tran-
sistor current sources that consist of two
bipolar transistors for each output. These
outputs are direct coupled into the emitters

THE THRESHOLD T400'S

CONSTRUCTION QUALITY

IS ABOUT AS GOOD

AS IT GETS

FOR AUDIO GEAR.

of bipolar transistors forming a comple-
mentary common -base last -voltage -ampli-
fier (LVA) second stage. The collectors of
the LVA are coupled together through a
bias -spreading regulator and are connected
to the gates of a pair of complementary
MOS-FET transistors configured in com-
mon -source mode (i.e., as followers). This
third stage functions as a buffer to present
high impedance to the LVA stage and to
provide drive current for the output stage.

The output stage consists of eight pairs
of complementary insulated -gate bipolar
transistor (IGBT) devices. These are a rela-
tively new type of output device that com-
bines a MOS-FET driver transistor with a
bipolar output transistor in one common
package. In this arrangement, the output
drain of the MOS-FET is connected to the
base of an opposite -polarity bipolar tran-
sistor. The bipolar's emitter is connected

to the supply -rail voltage. Then,
100% feedback is created by con-
necting the bipolar's collector
back to the MOS-FET source. The
net effect is to create a power
MOS-FET follower. Negative feed-
back is taken from the output
stage's output back to the invert-
ing input of the input stage.

A switch selects balanced or un-

balanced signals. In the unbal-
anced input mode, the bottom of
the shunt feedback resistor is
grounded, and the noninverting
input signal from the RCA unbal-
anced connector is applied to the
noninverting input of the input
stage through a voltage divider.
(The divider has an input imped-
ance of 48 kilohms and a slight at-
tenuation.) This noninverting in-
put is also tied to pin 2 of the XLR
balanced input connector. In the
balanced mode, the negative -
phase input signal from pin 3 of
the XLR jack is connected to the
bottom of the shunt feedback re-
sistor, an additional resistor is
connected from the negative
phase signal to ground, and an-
other resistor of the same value is
connected to ground across the
positive -phase signal from pin 2 of
the XLR jack. This, then, presents
a lower input impedance than the
unbalanced input.

As mentioned, the T400 has two
power transformers. As expected,
each channel has its own power
supply. In addition to the main
rectifiers and filter capacitors for
the output stages, a higher voltage
from each transformer's sec-
ondary winding is separately recti-
fied and filtered for each channel's
front-end circuitry. The filter ca-
pacitors for these supplies are on
the amplifier boards themselves
and comprise an array of 18 470 -
[IF capacitors, nine for each supply
polarity. Active, fully discrete reg-
ulators follow and supply the am-
plifier front-end circuitry.

The T400 has a protection cir-
cuit that monitors the output
stage's power -supply fuses and the
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temperature of each heat -sink. If a
rail fuse blows, the signal inputs
are muted by relays that short the
signal to ground. If either channel
overheats, the inputs are muted
and the output stage bias is shut
off in both channels.

Measurements
It was interesting to watch the

T400's a.c. line -current draw over
time, since it mirrors the workings
of the output stage's bias -current
regulator. When first switched on,
the T400 draws a bit more than 5
amperes, depending on how low
the ambient temperature is. As the
amp warms up, the current grad-
ually decreases to about 3 am-
peres. This process takes about 30
minutes.

The T400's two channels were
extraordinarily well matched for
most of the measurements. There-
fore, I will only present the data
for the left channel unless other-
wise noted.

For the unbalanced inputs, the
gain was 28.06 dB and the IHF
sensitivity was 111.8 mV, for each
channel. For the balanced inputs,
the gain was very slightly less,
28.02 dB, with a corresponding
sensitivity of 112.3 mV.

Frequency response as a func-
tion of open -circuit, 8-, and 4 -
ohm loading is plotted in Fig. 1.
As can be seen, the three curves
virtually overlie each other, indi-
cating very low output imped-
ance. The -3 dB point is 200 kHz.
Rise- and fall-times-at an output
level of 10 V, peak to peak, into an
8 -ohm load-were 1.7 µS; this
correlates perfectly with the 200 -
kHz bandwidth. Square waves are
shown in Fig. 2. In the top trace,
for 10 kHz into 8 ohms, things are
almost perfect, but some small
anomalies appear where the tran-
sition merges into the steady state.
Response with 2 uF added across
the 8 -ohm load is well behaved,
with minimal ringing and slowing
of rise -time. In the bottom trace,
for 40 Hz, no tilt is seen. This is

because the T400 is truly d.c. coupled, with
the same d.c. gain as a.c. gain.

Common -mode rejection, as the name
implies, is a measure of how well a signal
applied to both phases of a balanced input
is cancelled out by the input circuit. Figure
3 shows the T400's common -mode rejec-
tion versus frequency.

Both THD + N and SMPTE-IM distor-
tion, for 8- and 4 -ohm loading as a function

of power output, are plotted in Fig. 4. As
can be seen, there is little, if any, margin of
power for the 4 -ohm rating of 300 watts.
Figure 5 shows THD + N versus frequency
at different power levels for 4 -ohm loading.
The curve for 300 watts is clipping to some
extent; the higher distortion above 2 kHz is
due to the output's "sticking" during clip-
ping, with consequent common -mode con-
duction in the output stage at these higher
frequencies. For power levels below 300
watts, things are well behaved, with a mod-
est rise in distortion as frequency increases.

THE T400'S SOUND IS

WONDERFULLY DELICATE

AND REFINED, YET HAS

FINE BASS POWER

AND EXTENSION.

A spectrum of the harmonic -distortion
residue-for a 1 -kHz, 10 -watt signal into 8
ohms-is shown in Fig. 6. A minute
amount of second harmonic, about
0.0005%, is just detectable. This is surely
one of the cleanest distortion spectra I have
seen for this test condition.

Crosstalk between channels was similar
in nature for the unbalanced and balanced
inputs. The balanced inputs had a bit less
crosstalk, but more a.c. line harmonics ap-
peared in the plot. Below 1 kHz, crosstalk
ranged from -90 to -100 dB, depending on
the choice of input and the direction of
measurement. For each input and direc-
tion, however, crosstalk was constant from
20 Hz up to about 1 kHz, where it started to
rise at 6 dB per octave. By 20 kHz, crosstalk
had about -70 dB for all test conditions.

Damping factor (Fig. 7) is very high. For
some reason, perhaps internal wiring dif-
ferences or contact resistance, the right
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TABLE I-Output noise levels. The IHF S/N
ratios were 96.9 dB for the left channel and 93.5
dB for the right.

Output Noise, pV
Bandwidth LEFT RIGHT
Wideband 130.1 153.2

22 Hz to 22 kHz 56.7 94.6
400 Hz to 22 kHz 46.6 66.2
A -Weighted 40.2 59.6

channel has lower output impedance and
hence higher damping factor.

Output noise levels as a function of mea-
surement bandwidth, along with IHF S/N
ratio, are presented in Table I. Noise levels
are very low in this design-among the
lowest I have ever obtained.

The d.c. offset was very low. After a suit-
able warmup, I measured -1.5 and -6.5 mV
for the left and right channels, respectively,
with the T400 in its normal, horizontal, po-
sition. Interestingly, when I had the amp
vertically oriented, with its front panel fac-
ing down, the change in heat distribution
caused a much higher offset, more like 50 to
100 mV.

When I attempted to measure dynamic
power, using my Audio Precision setup to
provide the IHF tone burst, I ran into an
unexpected difficulty. As the amplifier ap-
proached clipping, the measured channel
would blow a power -supply fuse. I tried dif-
ferent groundings and other variations but
obtained the same result. With my function
generator as a signal source, everything
worked okay. Dynamic power with 8 -ohm
loads was 169 watts over the whole 20-mS
tone burst. This yields a dynamic headroom
figure of 0.52 dB. With a 4 -ohm load, the
equivalent sine -wave power was 338 watts
at the beginning of the burst and 325 watts
at the burst's end, again yielding dynamic
headroom of 0.52 dB. Steady-state clipping
power was 165 watts for 8 ohms and 300
watts for 4 ohms, yielding clipping head-
room figures of 0.4 and 0 dB, respectively.
Into a 1 -ohm load, a single channel of the
T400 would put out about ±48 V at the be-
ginning of the burst and ±44 V at the end of
the 20-mS period.

Use and Listening Tests
Phono source equipment in my system

during the review period included an Ora-

cle Audio turntable fitted with a Well
Tempered Arm and Stanton 981HZS
moving -magnet pickup. Counterpoint
DA -11A and PS Audio Lambda CD
transports drove a Sonic Frontiers
SFD-2 and other, experimental, D/A
converters. Other signal sources were
Nakamichi's ST -7 FM tuner and 250
cassette recorder and a Technics open -
reel recorder. Preamplifiers were a unit
from Quicksilver Audio, Forssell tube
line drivers, a First Sound II passive

model, and my own passive signal selec-
tor/attenuator. Other power amplifiers used
were a Crown Macro Reference, Quicksilver

M135s, and a pair of VAC PA160s. The
loudspeakers were B & W 801 Matrix Series
3s, augmented in the range from 20 to 50
Hz by my subwoofer system, which uses
one JBL 1400Nd driver in a 5 -cubic -foot
ported enclosure for each channel.

I must admit to a mild preconception
about this amplifier: Somehow, I thought it
was going to be a bit sterile, edgy, and un-
musical. I was happy to find that this was
not the case. The T400 is wonderfully deli-
cate and refined in its presentation. Space
and dimension were excellent, as were tonal
balance, air, and resolution. Bass power and
extension were also of high caliber. Edgi-
ness and irritation were low. All in all, a
fine -sounding amp.

When I first received the T400, its left
channel had full rail -voltage d.c. offset. M -
ter convincing myself that nothing was ob-
viously wrong, such as blown internal pow-
er -supply fuses, I returned the amp to
Threshold. They could find not a thing
wrong and thus returned it to me. It has
worked perfectly ever since. Once in a
while, such mysterious things happen, and I
want to emphasize that an occurrence like
this would be unlikely with a customer's
unit. These things usually happen to re-
viewer's samples, much to the manufactur-
ers' chagrin. During the listening evalua-
tion, the T400 worked flawlessly, with no
glitches, pops, or other noises unbecoming
to an amplifier of this class.

This is a piece of gear that will, in all like-

lihood, last a long, long time. I surely liked
the way it sounded in my system. If you're
looking for a good amp, I would recom-
mend that you go out and audition the
T400, if not Threshold's whole T line of
amplifiers. A
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EQUIPMENT
D. B. KEELE, JR.

PARADIGM
ECLIPSE/BP

SPEAKER

aving been favorably impressed by
two previous models from the
Canadian company Paradigm-the
8 -inch two-way 7se (now the
7SeMK3), which I reviewed in the
September 1989 issue, and the

much larger Studio Monitor (still in the
line) reviewed in April 1993-I looked for-
ward to testing the new Eclipse/BP bipolar
system. As this was the first bipolar system I
have evaluated, I looked up the dictionary
definition of bipolar, which read, "Relating
to or having two poles." I always get bipolar
mixed up with dipolar, so I looked up the

second definition also: "A pair of . . . poles,

of equal magnitude but of opposite sign or
polarity." Apparently both mean having
two poles or ends, but dipolar implies that
the two poles have opposite characteristics
while bipolar can mean having two poles
with the same properties.

The Eclipse/BP has the latter characteris-
tics, with two identical sets of drivers-an
8 -inch woofer and a 1 -inch dome tweeter-
on the front and rear, driven in the same
polarity. With identical drivers identically
driven front and rear, the speaker will
sound the same whether listened to from

the front or rear! This makes bipolar speak-
ers much more like omnidirectional speak-
ers, which have equal coverage in all direc-
tions, than like conventional models.

Paradigm's design goal with the Eclipse/BP

was to provide increased spaciousness. This
was accomplished by using the rear drivers
to add reflected energy to the reverberant
field in the room without increasing the
system's direct output. The Eclipse/BP's
front drivers provide the direct sound,
which controls imaging, localization, and
focus.

A side benefit of the bipolar configura-
tion is its potential for much more constant
directivity, or coverage, with frequency. Bet-

ter control of directivity, coupled with flat
on -axis response, means that the power, or
total energy response, of the system is more
uniform with frequency. This, in turn, im-
proves the system's tonal accuracy.

A drawback of the bipolar configuration
is that the rear output interferes with the
front output. This usually manifests itself in
an on -axis dip (both front and rear) in the
upper bass or lower midrange. This occurs

s PECS
Type: Two-way, floor -standing, bipolar

vented -box system.

Drivers: Two 81/4 -in. cone woofers and

two 1 -in. aluminum -dome tweeters.

Frequency Range: 28 Hz to 20 kHz.
Low -Frequency Extension: 18 Hz (in-

cluding listening -room bass rein-
forcement).

Sensitivity, 2.83 V rms Applied: Ane-
choic, 86 dB at 1 meter; in room, 90
dB at 1 meter.

Crossover Frequency: 1.5 kHz.
Impedance: Nominal, 6 ohms; mini-

mum, 4 ohms.
Recommended Amplifier Power: 50 to

300 watts per channel.
Dimensions: 501/2 in. H x 93/4 in. W x

17 in. D (128 cm x 24.8 cm x 43.2
cm).

Weight: 95 lbs. (43.1 kg) each.
Price: $1,799 per pair in light oak, dark

oak, black oak, walnut, or black gloss.
Company Address: do AudioStream,

M.P.O. Box 2410, Niagara Falls, N.Y.
14302.

For literature, circle No. 92
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at those frequencies whose wavelengths are
about twice the path length around the cab-
inet, since the travel time around the cabi-
net will be just long enough to make the
acoustic output from one side of the system
180° out of phase with (i.e., of opposite po-
larity from) the output from the system's
other side. For the Eclipse BP cabinet, the
total delayed path length is about 27 inches,
which is the cabinet depth of 17 inches plus
its approximate width of 10 inches. This
creates a dip at 250 Hz. (The frequency of
the dip is approximately equal to the veloc-
ity of sound divided by twice the path
length. For the Eclipse/BP, it is 13,500 inch-
es per second divided by 54 inches).

Many aspects of the Eclipse/BP's design
resulted from measurements and research
at Canada's National Research Council.
(See "Testing at Canada's NRC," on page 75

of the September 1989 issue, for more in-
formation.) The NRC's research has shown
that listeners prefer speaker systems having
a flat midrange, a smooth total energy re-
sponse, and low distortion. All of Para-
digm's loudspeaker systems incorporate
features that maximize these characteris-
tics. (The company's design philosophy is
covered in depth in an excellent 12 -page
brochure, "The Elements of Better Speaker
Design," which is available free from Para-
digm's U.S. office. I highly recommend it; I
learned from it!)

Paradigm, which was organized in 1982,
now has its own extensive production, engi-
neering, and R&D facilities and no longer
depends on the NRC. The company also
manufactures all the parts that go into its
speakers, including drivers, crossovers, and
cabinets plus the electronics for its powered
subwoofers. Currently, Paradigm manufac-
tures more than 28 different loudspeaker
models.

The Eclipse/BP is at the top of Para-
digm's series of three bipolar speakers. (The
other models are the Export/BP, at $999 per
pair, and the Esprit/BP, at $1,299 per pair.)
The Eclipse/BP's floor -standing cabinet is
quite narrow, only 10 inches wide and 17
inches deep. The top and bottom panels of
the system are supplied in solid (not ve-
neered) wood, in a choice of four natural
finishes or a very attractive high -gloss
black. All four sides are covered with black
grille cloth in the form of a "sock," which is
pulled down over the cabinet. The remov-

able top and bottom panels hold the grille
cloth to the cabinet. The top is held in place
by four plastic projections, which mate with

holes in the top panel; the bottom is held
with screws. Supplied spikes can be screwed
into the bottom.

The front and rear baffles are made of
substantial, inch -thick, MDF. The baffles
are identical except for an input -terminal
cup and a single port (3 inches in diameter
and 6 inches long, flared on both ends) at

BIPOLAR DESIGN

YIELDS MORE CONSTANT

DIRECTIVITY

AND INCREASED

SPACIOUSNESS.

the bottom of the rear panel. The rest of the
cabinet is made of 3/4 -inch MDF. Internally,

the cabinet is very well braced, using a con-
struction technique Paradigm calls the
"Cascade Enclosure." Four large full -
perimeter shelf braces connect the front
and rear panels to the sides. These braces, in
turn, interlock solidly with a top -to -bottom
vertical brace that connects the top and
bottom to the sides. This assembly is quite
rigid and strong.

The Eclipse's bass/midrange drivers in-
corporate a number of unusual features, in-
cluding special external and internal heat -
sinks and airflow ventilation to help cool
the drivers. Paradigm sent me an unmagne-
tized BP woofer with a removable cone as-
sembly so that I could look at the internal
details. Very interesting! The cone is made
from mineral -filled polypropylene for high
stiffness, low mass, and high internal damp-
ing. The surround is made from a synthetic
butyl material that is said to eliminate
"edge -hole" distortion, where the surround
vibrates out of phase with the cone. The
dual magnet assembly uses symmetrical fo-
cused -field geometry with a long -throw,
high -temperature voice -coil, 11/2 inches in
diameter and 3/4 inch long.

The tweeter uses a 1 -inch pure -alu-
minum dome with a treated -textile suspen-
sion and a high -temperature voice -coil
with magnetic -fluid cooling. Diecast alu-
minum faceplates add rigidity and act as
heat -sinks for greater power handling. Dual

magnets are used for highest flux density in
the voice -coil gap.

The Eclipse's crossover is on two small
p.c. boards located on the rear of the input -
connection cup. One board contains the
low -frequency components, the other the
high -frequency parts. Electrically, the paral-
lel -connected woofers are driven by a sec-
ond -order low-pass filter, with an inductor
in series, and a series -connected capacitor
and resistor in parallel with the woofer. The
parallel -connected tweeters are driven by a
second -order high-pass filter composed of
a series capacitor with an inductor to
ground. A resistor parallels the capacitor; a
second resistor is in series with the tweeters.

The crossover contains a total of seven
components (four resistors, two inductors,
and three capacitors, with two of the caps in
parallel and two of the resistors in parallel).
An iron -core inductor and nonpolarized
electrolytic capacitor are used in the woofer
circuit, with film capacitors in the tweeter
circuit. Connections between crossover and
drivers use 18 -gauge stranded wire with
clip connectors. All drivers are connected in
positive polarity. Input connections, which
may be bi-wired, are via gold-plated, five -
way binding posts. The posts can handle
large cable, up to 0.2 inch in diameter
(AWG No. 6 or smaller).

Measurements
I tested the Eclipse/BP's on -axis anechoic

frequency response by taking measure-
ments 2 meters from the front of the cabi-
net, al a height midway between woofer and
tweeter. A signal at 5.66 V rms (equiva-
lent to 5.3 watts into the rated impedance

he

binding
posts
accept
cables up
to AWG
No. 6.
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of 6 ohms) was applied and then
referred back to 1 meter with a
2.83-V rms input (equivalent to 1
watt into the standard 8 ohms). I
used a combination of ground -
plane and elevated free -field mea-
surements, and averaged the resul-
tant curve with a 10th -octave filter.

The on -axis response, seen in
Fig. 1, has a hilly up/down shape
and fits a somewhat tight, 7 -dB
window (+1, -6 dB, referenced to 1
kHz) over a wide bandwidth, 33
Hz to 20 kHz. Notable are the ex-
pected front/rear interference dip
at 250 Hz, several peaks (at 65 Hz,
400 Hz, 1.2 kHz, and 20 kHz), and
a broad depression in the high -fre-
quency range between 3 and 15
kHz. The grille essentially affects
response only above 10 kHz, where
output is reduced by a maximum
of 2 dB at 12.5 kHz.

Averaged from 250 Hz to 4 kHz,
the sensitivity of this system mea-
sured a somewhat low 84.8 dB,
only 1.2 dB below Paradigm's 86 -
dB rating. To assess right/left
matching, I took four individual
response curves on the right and
left speakers, including both front
and rear responses. These four
curves fit within a 0.5 -dB window
below 2 kHz and a 1 -dB window
above 2 kHz. This represents a
close match between the four sets
of drivers.

Figure 2 shows the phase and
group -delay responses of the
Eclipse/BP, referenced to the tweet-

er's arrival time. Also shown is the
waveform phase, which directly in-
dicates whether waveshapes will be
preserved in specific frequency
ranges. The unwrapped phase
curve is well behaved and decreases

205° between 1 and 10 kHz. An un-
dulation between 150 and 300 Hz
coincides in frequency with the dip
in axial response. The group -delay
curve indicates that the output of
the woofer/midrange is delayed
with respect to the tweeter by
about 0.225 mS (determined by av-
eraging the data between 600 and
2,000 Hz). This curve is dominated

by two dips, a large one at 250 Hz and a
smaller one at 700 Hz. These are minimum -

phase aberrations, due to the dips in the on -
axis response at the same frequencies, and
would go away if the on -axis response were
equalized flat with a minimum -phase
equalizer.

The curve of waveform phase, in Fig. 2,
indicates that waveshapes will not be pre-
served in any frequency band, because the
phase values vary all over the ±180° range.
To reproduce waveshapes accurately and in
correct positive polarity, the waveform
phase must stay within about ±10° of 0°

THE ECLIPSE'S

FLAT ROOM CURVE SHOWS

THAT POWER RESPONSE

IS VERY WELL BEHAVED.

significant frequency band. Wave-
form phase values at or near ±180° (within
-170° to -190° or +170° to +190°) indicate
that the waveform will also be reproduced
accurately, but inverted.

Figure 3 shows the Eclipse's energy/time
response. The test parameters accentuate
the response of the speaker between 1 and
10 kHz, which includes mostly tweeter out-
put due to the low (nominally 1.5 -kHz)
crossover. The main arrival, at 3 mS, is quite
compact but is followed by a slight peak
that is down 18 dB and delayed by about 0.3
mS. Other delayed responses, down about
25 dB, are evident in the range from 0.6 to
1.8 mS after the main response.

Figure 4 shows the horizontal off -axis re-
sponses of the Eclipse/BP. The bold curve at
the rear of the graph is the on -axis re-
sponse, while the bold curve at the front is
the rear response (on axis of the rear dri-
vers). Note the close correspondence be-
tween the front and rear responses. Unlike a
conventional forward -only design, whose
high -frequency response reaches its mini-
mum 180° off axis (the rear), the Eclipse's
high -frequency response reaches a mini-
mum at 90° off axis and then rises again,
equalling the front output at 180°. In gener-
al, the coverage of the Paradigm is much
broader than that of a typical forward -only
radiating system. The undulating response

over a
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with angle, in the range between 200 and
800 Hz, is a direct result of the response
interference between the front and rear
woofers.

The vertical off -axis responses are shown

in Fig. 5. At vertical angles beyond ±20°, the
response develops a hole in the crossover
region, between 1 and 4 kHz. Within 15° of
the axis, however, the curves are very uni-
form throughout the crossover region. This
is a direct result of the system's in -phase
crossover design. Acoustically, the outputs
of the woofer and tweeter are essentially in
phase with each other throughout the
crossover's range, an ideal condition that
minimizes lobing. I checked this by com-
paring the on -axis response of the Eclipse
with the tweeters connected normally and
in reverse, using the bi-wiring connections
to effect the change. With polarity reversed,
a 17 -dB null appeared at 2 kHz, with some
reductions in level at adjacent frequencies.
The null indicated that the crossover fre-
quency is effectively at 2 kHz rather than
the rated 1.5 kHz.

The Eclipse's impedance versus frequen-
cy is shown in Fig. 6, extending down to 5
Hz. The impedance characteristic of vented
boxes, two peaks straddling a dip, is evident
below 100 Hz. The dip to 3.9 ohms at about
24 Hz indicates the approximate location of
the vented -box tuning. The maximum im-
pedance of 15.6 ohms occurs at 2.5 kHz;
the minimum occurs at 150 Hz, where the
impedance drops to 3.5 ohms.

The max/min impedance variation be-
tween 20 Hz and 20 kHz is a moderate 4.5
to 1 (15.6 divided by 3.5). Cable series resis-
tance should be limited to a maximum of
about 0.052 ohm to keep cable -drop effects
from causing response peaks and dips
greater than 0.1 dB. For a typical run of
about 10 feet, I recommend that you use
14 -gauge (or larger), low -inductance cable.

Figure 7 shows the complex impedance
over the range between 5 Hz and 30 kHz. It
is well behaved and exhibits three loops: A
large loop between 1.4 and 5.2 kHz, strad-
dling the crossover; a medium loop just
above box tuning in the bass range, and a
small one below box tuning. The maximum
phase (not shown) of +40° occurred at 1.44
kHz and a minimum of -22.4° at 64 Hz.
The Eclipse/BP should be considered a 4 -
ohm system, but should not be a difficult
load for any competent amplifier.

With a high-level, sine -wave
sweep, the cabinet was quite rigid
and inert except for some slight
side -wall activity at 450 and 500
Hz. The speaker's 8 -inch woofers
have a fairly large travel capabili-

ty of about 0.5 inch, peak to peak,
and make no harsh sounds when
overdriven. No dynamic offset
distortion was evident.

The vented box works well and

reduces the cone excursion at box
resonance by a significant 60%,
comparing behavior with the
port open to that when I closed
off the port. Minimum woofer
excursion occurred at 24 Hz, the
speaker's vented -box resonance.
Port wind noise was very low.

Figure 8 shows the 3 -meter
room responses, with curves
from both raw and sixth -octave
smoothed data. If you exclude a
dip at 320 Hz and a peak at 600
kHz, the averaged curve is fairly
well behaved and fits a somewhat
tight, 11 -dB window. If you in-
clude this dip and peak, the curve
fits a 13.2 -dB window. The 250 -

Hz interference dip in the on -axis
response, seen in several previous
figures, is, happily, not seen in the
room curve of Fig. 8 because the
room's response fills in at that
frequency. Between 2 and 15
kHz, the room curve is fairly flat
and follows the axial curve, rising
similarly above 15 kHz. The
Eclipse's room curve is actually
somewhat flatter than is suggest-
ed by its up/down curves (Fig. 5).
This indicates that the speaker's
power response is well behaved.
Other models I've tested have
flatter axial responses but poorer
room responses.

Figure 9 shows the E1 (41.2 -
Hz) harmonic distortion for the
Eclipse, with input power rang-
ing between 0.1 and 100 watts
(24.5 V rms into the rated 6 -
ohm load). The second harmon-
ic rises to 7.6% at full power,
while the third rises to 25%.
Fourth, fifth, and sixth harmon-
ics rise to lower levels -7.6%,
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Fig. 6-Impedance.
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3.7%, and 2.9%, respectively-at full pow-
er. The E1 distortion is somewhat higher
than in other large vented -box systems I
have tested. This is because the Eclipse's 24 -
Hz tuning is significantly below the E1's fre-
quency of 41.2 Hz-nearly 0.8 octave lower.
The lower box tuning greatly reduces dis-
tortion at the lowest frequencies, but it rais-
es distortion at higher bass frequencies.

100

The A, (110 -Hz) distortion (not
shown) rose to only 3.4% second
harmonic at full power, with high-
er harmonics below the floor of
my test setup. The A4 (440 -Hz)
harmonic distortion (also not
shown) was very low, reaching
only 0.4% to 0.8% at full power.

The Paradigm's IM, seen in Fig.
10, rises to the moderately high
level of 12.2% at full power. For a
system that is reproducing both
test tones from the same driver,
this is a reasonable result.

Figure 11 shows the speaker's
short-term peak -power input and
output capabilities. The peak in-
put power was calculated by as-
suming that the measured peak
voltage was applied across the rat-
ed 6 -ohm impedance. The peak
input power starts quite high, at
250 watts at 20 Hz, rises to 360
watts between 25 and 32 Hz (near
the box tuning frequency), drops
to about 180 watts at 45 Hz, rises
rapidly to 4.1 kW at 200 Hz, and,
after dropping slightly, rises to 6
kW above 2 kHz. (Between 250
and 800 Hz, the system was limit-
ed by an output that turned trian-
gular and sounded harsh and hol-
low. This may have been due to
inductor -core saturation in the
woofer crossover. Above 1 kHz, the

output waveshape was undistort-
ed, and it sounded clean).

With room gain, the maximum
peak output starts at a healthy 106
dB at 20 Hz, and, after several un-
dulations, rises quickly into the
range between 120 and 125 dB
above 300 Hz. The peak output
crosses the 110 -dB level at a low 27

Hz and reaches 115 dB at 60 Hz,
but it doesn't cross the 120 -dB lev-

el until 300 Hz. Based on the fre-
quency at which the level rises above 110
dB, the Eclipse is only ninth down in terms
of powerful bass among the models I have
tested for Audio.

Use and Listening Tests

The Eclipse/BPs are packed in three box-
es, with the bases and tops in a separate box.
The base and top must be attached to each

speaker before it can be operated, because
they secure the grille sock in place at the top
and bottom of the cabinet and also provide
attachment points for the spikes. The grille
sock has attached cords that allow you
to tighten it at the top and bottom of
the cabinet.

When set up, the Eclipse/BPs look very
attractive, with their black grille material
around all four sides and the solid dark oak
top and base. I was also sent a handsome set

of high -gloss black tops and bases, which
gave these systems a more modern look.

When placed on a carpet and without the
spikes, the cabinets were somewhat laterally
unstable because of their narrow width. A
force of only about 3 pounds, applied to the
top, can tip the speaker over! (Editor's Note:
Those with young children should take par-
ticular notice.-E.P.)

The owner's manual is a well -written,
letter -size booklet. Half of its six pages are
in English and the other half in French.
Much useful detail is provided on a number
of topics, including listening room guide-
lines, speaker location and aiming, connec-
tions (including bi-wiring and both hori-
zontal and vertical biamping), preventing
speaker damage, and warranty.

Paradigm suggests positioning the
Eclipses well away from the walls of the lis-
tening room, at least 12 inches in front of
the back wall, and at a distance from side
walls that is different from that to the back
wall. According to the company, "Generally,
the greater the distance, the more spacious
and natural the sound will be." Paradigm
also suggests that the speakers be separated
by about two-thirds their distance from the
listener and aimed in toward him.

Hookup of these systems was easy, due to
the readily accessible terminals on the bot-
tom rear. Most of my listening was done
with the conventional (not bi-wired)
hookup. I listened with gear that included
Onkyo and Rotel CD players, Krell's KRC
preamp and KSA250 power amp, Straight
Wire's Maestro cabling, and B & W's 801
Matrix Series 3s as reference speakers.

I set up the Paradigm speakers far from
the side walls in my listening room. I exper-
imented with their placement, moving
them somewhat closer together than my
usual 8 feet, but preferred the wider
arrangement. I sat on my sofa, which was 10
feet from the speakers; the Eclipses were
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aimed in, toward me. They were about 6
feet from the rear wall, in my usual speaker
locations.

At first I listened casually to the Eclipses
with a varied selection of program material.
In general, I was quite impressed with their
sound and their ability to compete with my
reference systems, especially in the bass
range. They could play loudly and cleanly
and presented a significantly deeper sound -
stage than the 801s. Their sound was quite
spacious, and they added a welcome
amount of room sound-and hence real-
ism-to most symphonic material. Most
material exhibited a stereo image that was
higher and farther back than with the 801s;

BASS WAS EXTENDED,

CLEAN, AND POWERFUL;

OUTPUT WAS HIGH,

AND SPACIOUSNESS AND

DEPTH WERE ENHANCED.

this was quite evident on both male and fe-
male vocals. The Paradigms do slightly de-
emphasize vocal sibilants as compared to
the B & Ws, a not unwelcome attribute.
There was no vocal harshness evident on
the Paradigms.

The soundstage presented by the
Eclipse/BPs is the opposite of that provided
by the front speakers of a good home the-
ater system, such as the M & K S-5000THX
satellites I reviewed for the June 1994 issue.
The THX models are intended to maximize
the speakers' direct sound at the listener's
position and minimize room effects. The
Eclipse/BP does just the opposite. There
was as much soundstage difference between
the Paradigms and the B & Ws as there was
between the B & Ws and the M & Ks. One
downside to bipolar systems, such as the
Eclipse/BPs, is that their sound is quite de-
pendent on room acoustics and spacing
from walls.

In the stand-up/sit-down test with pink
noise, the Eclipses did extremely well, ex-
hibiting very little tonal change when I
stood up. They equalled the excellent per-
formance of the 801s in evenness of vertical
and horizontal coverage. Spectral balance
on pink noise was not as good, however; I
heard some tonality and slightly less highs.

Sensitivity was very close to that of the
801s, measuring only 1 dB less on the "A"
scale of my sound -level meter.

On third -octave band -limited pink
noise, the Eclipse/BPs did extremely well
and were just about the equal of the 801s.
Output in the 20- and 25 -Hz bands was
quite strong, with port -wind noise much
lower than the 801s produce at these fre-
quencies. From the 32 -Hz bands up, the
output of the Eclipses was quite robust,
with lots of clean output.

On such program material as acoustic
bass guitar, the low -frequency output, qual-
ity, and smoothness of the Paradigms were
the equal of the B & Ws'. The Eclipses did
extremely well on rock kick drum and other
pop bass material, where they could be
played loudly and cleanly. On demanding
pipe organs, these speakers reproduced the
pedal notes with much authority and clean,
room -shaking bass. No dynamic offset was
evident on any of the high-level bass mater-

ial I played.
On symphonic music, such as John

Williams playing the guitar in Vivaldi con-
certos (Sony Classical SK 46556), the added
diffuseness and spaciousness of the Eclipse
speakers added an element of realism that
was missing when I used the 801s. On other
material, which required a drier, up -front
sound (such as video special effects), the
Eclipses' added spaciousness was not as
welcome. On wide -range Latin pop music,
such as the late Selena's Amor Prohibido
(EMI Latin 7243 8 28803, a well-done CD
that has a lot of good material), the Para-
digms performed particularly well-espe-
cially on bass and percussion-and pre-
sented a wide and deep soundstage. The
dynamic sound fit the music quite well, and
the speakers' added diffuseness was very
welcome on the Latin -style horns in the in-
troduction to track 9.

The Eclipse/BP has several very favorable
traits. These include an extended, clean, and
powerful bass response; the ability to play
loudly and cleanly, and a capacity to greatly
expand the depth and spaciousness of the
soundstage. Although its tonal accuracy did
not equal that of my reference speakers, its
performance in all other areas was superb.
If you are contemplating the purchase of a
set of bipole-style loudspeaker systems, the
Paradigm Eclipse/BP should be seriously
considered. A
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EQUIPMENT PROFILE
EDWARD M. LONG

GRADO LABS
SR125 EARPHONES
y first encounter with Grado
Labs was at a New York Hi-

Fi show in the late 1950s.

Joe Grado, the foun-
der of the company,
was using the "Buck

Dance" track on Dick Shory's
stereo album, Bang, Baroom
and Harp, to demonstrate his
latest moving -coil cartridge
and tonearm. The sound was
so spectacular I have never
forgotten the impact it had
on me. Grado had as-
sembled a pair of cus-
tom loudspeaker sys-
tems that included
an Ionophone ion-
ic tweeter for the
ultra -high fre-
quencies, a Jan-
szen electrostatic
for the midrange
and high frequen-
cies, and an AR -1
for the low frequen-
cies. (This combina-
tion soon became widely
copied by audiophiles.) Two
things impressed me then: The fabu-
lous sound and the fact that Grado took the
time and trouble to assemble a special sys-
tem. It made me realize that he was willing
to make the extra effort to achieve the high-
est possible sound quality. Because of his
quest for the best sound, the Grado mov-
ing -coil cartridge was considered by most
audiophiles to be the top of the class. Grado
even designed and manufactured a tone -
arm (I have one in my "classics" collection)
to achieve the best performance from his
cartridges. I didn't realize that he was the
inventor of the moving -coil cartridge until
the '70s, when various companies started
making them for the audiophile market. By

that time, Gra-
do was making inexpen-

sive moving -magnet cartridges of very high
performance.

In recent years, Grado Labs has begun
producing high -quality earphones. The ini-
tial offerings, the Signature series, were
moderately priced, by today's standards, for
the level of performance they achieved; the
thrust of the newer Prestige series of ear-
phones is to bring high performance at
even lower prices. The SR125 earphones are
in the middle of the five -model Prestige
line, which ranges in price from $69 to
$295. From what I have seen over the years,
the goal of Grado Labs-from founder, Joe
Grado, to Joe's nephew, John Grado-is to

design for the best sound possible and then
make it affordable. Not a bad idea at all.

The physical design of the SR125 ear-
phones combines simplicity and elegance.
The simplicity can be found in the design of
the headband and bails, while the elegance
is seen in the raised silver lettering on the
black molded earcups. The flat, spring -steel
headband is covered with leatherette. Al-
though there is no padding in the headband
cover, the comfort level was, surprisingly,
more than acceptable.

The ends of the headband are an-
chored in plastic pieces marked by

large, raised silver letters that distin-
guish the left and right channels.
The metal bails, which connect to
the plastic yokes, also pass through

the plastic anchors. The bails can
slide up and down and also rotate

in the anchors. The yokes have pins
that hold the earcups and allow
them to adjust to your ears; they

also allow the earcups to lie flat, so
they're easy to pack with a CD

player, for instance. At the rear
of the earcups is a perforat-

ed screen to allow the

cally open. The
front of each

earcup has a
perforated plate

covered by a transparent
scrim cloth to protect the

transducer from dust or
damage. The foam earpads,

which fit around the periphery of
the earcups, can be removed easily for

cleaning or replacement. The cord is about

SPECS
Transducer Design: Dynamic.
Coupling to the Ear: Supra -aural.
Frequency Range: 20 Hz to 22 kHz.
Impedance: 32 ohms.

Sensitivity: 94.0 dB SPL for 0.32 V rms
(3.0 mW).

Maximum Output: Not specified.
Weight: 9.2 oz. (260 grams).
Price: $150.

Company Address: 4614 Seventh Ave.,
Brooklyn, N.Y. 11220.

For literature, circle No. 93
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E.M.LONG ASSOCIATES
GRADO PRESTIGE SR -125 EARPHONES r
20 KHZ COSINE PULSE

INPUT

OUTPUT

Fig. 1-Cosine-pulse test.

6 feet long, from the gold-plated stereo
phone plug to a "Y" -shaped plastic part;
from this point, two foot -long cords con-
nect to the earcups. The total 7 feet of cord
is reasonably long; if you want it longer, you
can buy an extension cord at Radio Shack
or a similar electronics store. The SR125s
also have a short adaptor cord with a phone
jack at one end and a stereo mini plug at the
other; both are gold-plated.

The SR125s' foam pads rest directly on
your ears. Although I prefer circumaural
earphones, which have earcushions com-
pletely encircling the pinnae (outer ears), I
found I could use these 'phones for up to
two hours without experiencing any real
discomfort. The sliding bails and the swing-
ing yokes allowed me to adjust the SR125s
very easily. The side -to -side clamping pres-

sure was just right for my head, and the ear-
phones stayed in place even when I tried to
dislodge them by vigorously shaking my
head.

Before I had members of my listening
panel audition the SR125s, I made a series
of technical measurements. By doing so, I
could make certain the earphones were per-
forming properly, with no defects that
would affect performance and invalidate
the results.

Figure 1 shows the response of these
'phones to a 20 -kHz cosine input pulse. The
positive portion of the output pulse is al-
most identical to the input pulse, indicating
that the high -frequency response easily ex-
tends to 20 kHz. The recovery, back to nor-
mal, of the negative portion of the signal is
amazingly fast, which indicates that the
bottom -end response extends to a very low
frequency. I measured the amplitude versus

frequency response; these measurements
confirmed the fact that the SR125s are, in-
deed, very wideband. However, the re-
sponse was not perfectly flat. The SR125s
were very flat up to 2 kHz, where the output

rose to about +3 dB at 3 kHz, reaching a
maximum of +5 dB at 5 kHz. The output
remained at this level up to 10 kHz, where it
rolled gently down (5 dB) to the reference
level at 20 kHz. I didn't measure above 2.0
kHz, but the pulse response of the SR125s
indicated that they go well beyond this
point.

I measured the left and right earphones;
both of these tracked well except between
3 and 6 kHz. This could affect the presen-
tation of sound images, so I looked for
comments about this from the members of
the listening panel; there were none. The
Grado SR125s have a rated impedance of 32
ohms, which is lower than most earphones;
I measured 33 ohms for both the left and
right, which is very close to the specifica-
tion. I also checked the SR125s with a vari-
ety of sources-receivers, cassette decks,
and CD machines (including portable
CD players)-and found that they were
all capable of driving these 'phones to
loud levels.

As a reference during the listening tests, I
used the very high -quality electrostatic Stax

Omega earspeakers with the Stax SRM-T1S
driver amplifier (which has a vacuum -tube
output stage). I utilized HeadRoom's
Supreme amplifier to drive the Grado
SR125s directly and also to feed the signal

to the Stax amplifier. Hence, I could use the
HeadRoom Supreme's crossfeed circuit to
achieve better results with multimiked
recordings that were optimized for listening
through loudspeakers.

When I set up the earphones for the tests,
I started by listening to the Stax Omegas. I
played a new Sheffield CD (10050-2-F),
Sonic Detour, featuring the Freeway Phil-
harmonic, a group of four very talented

GRADO LABS DESIGNS

FOR THE BEST SOUND,

THEN MAKES IT

AFFORDABLE.

NOT A BAD IDEA.

musicians who write most of their own ma-
terial. When I switched to the Grado SR125
earphones, I found myself enthralled by
both these 'phones and the Freeway Phil-
harmonic. This sort of thing doesn't hap-
pen to me very often, and I listened all the
way into track 11 before I was interrupted
by the telephone. (No, I don't want to
switch phone companies! At that point, I
just wanted to disconnect the one I have!) I
not only enjoyed my experience with the
SR125s and the Freeway Philharmonic but
was pleased to know that I hadn't become
completely jaded and that listening could
still be really fun! I then proceeded with the
tests with my listening panel, all the while

EAR PHONE EVALUATION

PARAMETER RATING

Overall Sound
Bass

Midrange
Treble

Overall Isolation
Bass
Midrange
Treble

Comfort
Value

Excellent
Very good

Excellent
Excellent

Low
Low
Low
Fair
Very good
Excellent

COMMENTS

"Tight strong," "Solid," and "Deep but not
boomy"

"Clear and close in" and "Bright but not harsh"
"Extended and detailed" and "Like live

performance"

"Low sounds easily heard"
"Conversation is easy"
"High sounds are very low"

GENERAL COMMENTS: Excellent earphones. They put you right into the music.
Compact and very easy to take with you. More forward -sounding than the reference
earphones. Excellent value.
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knowing I didn't really care what they
thought; I loved the experience the SR125s
had given me.

I asked each panel member to listen to a
variety of CDs while comparing the sound
of the Grado SR125 earphones to the Stax
Omega earspeakers. After listening to the
Freeway Philharmonic's performance of
Aaron Copland's "Hoedown" (from Rodeo)
on Sonic Detour, the panel members were
unanimous in their praise of the SR125s. In
comparison with the Stax earspeakers, pan-
el members commented: "Bass seems to
have more impact," "Bass is tight and
strong," and "Bright but not harsh." For the
"Bullfrog Rag" track on the same Sheffield
CD, the comments were similar, with two
additional ones: "Like a live performance in

IN THE RANGE

OF $300 AND UNDER,
THESE GRADO 'PHONES

HAVE NO PEER.

your head!" and "Stax 'phones give a more
distant perspective." Panel members then
listened to "Miyake," by the Heartbeat
Drummers of Japan on Kodo (Sheffield Lab
12222-2). The panel's comments indicated
that the Stax earspeakers allowed more in-
ner detail to be heard, while the Grado ear-
phones had stronger bass impact. "Bass
deep but not boomy" was one of the com-
ments given. The harpsichord is always a
difficult instrument to record and repro-
duce, but I used the excellent recording of
the Sonate in d -Moll fur Cembalo, by
Benedetto Marcello, performed by Hans
Ludwig Hirsch on Sonatas for Harpsichord,
Op. 1 (Jecklin-Disco JD 5001-2). This
recording prompted the following com-
ments: "The Grado SR125s put you at the
keyboard; the Stax Omegas place you in the
audience" and "Harpsichord is bright but
not harsh on SR125s."

It was obvious to me that the panel
members were very impressed by the Grado
SR125 earphones. When I told them that
they cost a very affordable $150, they were
truly amazed. If you have less than $300 to
spend on 'phones, the Grado Labs SR125s
have no peer. A
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THE ROTEL RB985

HOME THEATER

AMP IS DESIGNED

BY MUSIC

AFICIONADOS FOR

MOVIE FANATICS.

You're gonzo
about movies.

But you've held off
investing in home the-

a-er until you can afford
the system of your dreams.

Now you can, thanks to the
new Rotel RB985.

This THV-certified, 5 -channel
amp delivers 10) watts of pure,

unadulterated power to each of five
speakers. That's more than enough to feel the

floor -shaking aftershocks of an on -screen earth-
quake. Or experience the crystal -shattering roar of

F-15 fighters flying overhead.
Plus, because it's a Rotel, the RB985 is filled

with features norma.ly found only in more expensive amps.
Like toroidal transformers that capture all the dynamics and

nuances of your movie so indtrack. There is even a db-25 port to
make an easy connection with other home theater products.
We invite you to visit your Rotel dealer
and audition the Rotel RB985. It's proof
that you can get more bang for your
buck-even in real life.

ROTEL OF AMERICA

PERFORMANCE BEYOND YOUR WILDEST EXPECTATIONS.

Rotel of America. 54 Concord Street, North Reading. MA 01864-2699 tel t -800-370-3741 fax 508-664-4109
THX is a registered trademark of Lucasfilm Ltd

CIRCLE NO. 18 ON READER SERVICE CARD



AURICLE
ANTHONY H. CORDESMAN

THIEL CS7
SPEAKER

Ihiel's CS7 is one of the finest
sounding loudspeakers that I
have heard. It provides ex-
ceptional transient and spa-
tial detail, has remarkably
neutral timbre from around

30 Hz to beyond the range of hear-
ing, and provides this performance
consistently at every level of musical
dynamics.

The CS7 sells for $8,900 a pair,
but its performance makes it stand

Company Address: 1026
Nandino Blvd., Lexington, Ky.
40511.

For literature, circle No. 94

out even among the superb speakers
available at this price level. In fact,
the CS7 outperforms even Thiel's
improved CS5i,
costing $12,300
per pair. Also,
because you can
drive the CS7
with a single
power amplifier
of appropriate
quality (and
you have to-
this speaker's input can't even be bi-
wired), you save the additional cable
and amplifier costs of bi-wiring or
biamplification.

Even more important, with the
CS7 you get the design features and
performance you pay for. One rea-
son for this outstanding perform-
ance is that the CS7 builds on the
success of its predecessors, the CS5i
and CS3.6. It is similar to them in
many ways, although there are new
advances in some areas.

Like the CS3.6 and CS5i, the CS7
has a well -finished enclosure that is
extremely heavy for its size-each
speaker weighs a massive 201
pounds. The enclosure's walls are of
inch -thick fiberboard. There's ex-
tensive internal bracing, and built-in
spikes, or "stabilizer pins," anchor
the CS7 to the floor. All of these de-
sign features reduce cabinet vibra-
tion, energy storage, and coloration.

The CS7 uses the same sloping
baffle technique as the CS3.6 and
CS5i to achieve proper time coordi-
nation. This baffle, up to 21/2 inches
thick, is made from 60 pounds of
cast concrete, shaped to reduce the
effects of cabinet -edge dispersion
and speaker -cavity diffraction.

The CS7 is thus a big speaker as
well as a heavy one. It measures 14
inches wide, 19 inches deep, and 55
inches high. It is well styled, howev-
er: Narrow in front, with a grille so
well integrated into the speaker that
you can keep it on without signifi-
cantly degrading the CS7's acoustic
performance.

The driver complement consists
of a 12 -inch woofer with an alu-
minum cone and a 21/2 -inch voice -
coil, a 61/2 -inch aluminum cone low-
er -midrange unit, a 4 -inch alumi-

A SLOPING BAFFLE

AND COAXIAL
TWEETER MOUNTING

IMPROVE THE CS7'S

TIME COHERENCE.

num midrange,
and a 1 -inch
aluminum
dome tweeter.
The CS7 is the
first dynamic
I oudspeaker I
have heard that
uses this many ft
metal drivers. cl3

Thiel says the aluminum in its 22
driver diaphragms yields much higher
stiffness and compressive strength
than conventional materials.
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Whici scares yoL more, a horrcr film with the

sound tuned off, or a horror show on the radio?

The answer is easy because it is the movie's sound-

track which carries the pathos and emotion. You

can enjoy sound without pictures, bat who wants

pictures without sourd?

It's What You Don't
See That Counts.

It doesn't cost
more to do Fl rig it!
AudioQuest offers
a full range of
cables, but the
biggest imrrove-
ment you'll hear
is going troll big

fat stranred cable to tie
least expensive cable;
from AudioQuest. For the
complete story, please call
or write for our Cable Design
booklet - or better yet, visit
an AudioQuest dealer and
listen for yourself.

It just so happeis that cables are the part

of your system which can help o- hurt the
performance the mast... and for tre least money.

Whether you have two -channel stereo or multi-

channel stereo, you have to have cables. You

can't completely fix a bad system with good cables,

but you can seriously degrade a good system with

badly designed cables.

You won't see the cables and !ou won't see the

sound - but you will experience the difference!

auchoquest,
P.G. Box 3060 San Clemente, CA 92674 USA TEL (714) 498-2770 FAX (;14) 498-5112



The use of aluminum also allows Thiel
to put the resonant frequency of the CS7's
cone drivers about 2 kHz above their
crossover frequencies, to reduce energy
storage and ringing and to ensure that in-
ternal resonances cause no response irreg-
ularities. The tweeter's lowest diaphragm
resonance occurs at 26 kHz-which, by
most accepted audio standards, is well
above audibility.

The woofer coil is about 1/2 inch shorter
than the magnetic gap. This short-
coil/long-gap design, also used in the two

midrange drivers, requires an exceptionally
large magnet: The woofer has a 30 -pound
magnet structure with a 10 -pound magnet.
Thiel claims this technology lets the woofer
drive enough air to produce up to twice the
output of conventional woofers. The
woofer magnet system also employs a
heavy copper ring around the center pole,
and a specially shaped pole piece, to make
the magnetic field more constant.

The lower -midrange driver is filled with
a sonically inert piece of polystyrene to fur-
ther reduce speaker -cavity diffraction, and

v

"t NTRODUCINCI
MAMMON Surge Protector/

onditioner

Like its award -winning predecessor, the MAX 1000,
which featured sequential start-up and shut -down, power
sensing cord, AC and coaxial protection, the new MAX
1000+ has all these features and more!

 New design with recessed line voltage LED indicator
 Enhance noise filtration for better picture and better sound
 Amplified coax signal and dual output
 LED dimmer
 12 volt trigger
 Diagnostic lights

This guarantees that your audio/video system will operate at peak
performance. Plus Panamax offers a Lifetime Product and $5,000,000
Connected Equipment Warranty. See actual warranty for details.

THE SURGE STOPS HERE.,'

PA NA .4 CA X. ® IIsp
MADE H USA

the tweeter is coaxially mounted with the
midrange driver. Thiel feels that coaxial
mounting of the tweeter and midrange has
several advantages. The CS7 already em-
phasizes time coherence by mounting the
drivers at the proper angle in a sloping baf-
fle and placing them in a vertical line.
Coaxial mounting of the tweeter and
midrange further improves the alignment
of these two drivers, and it reduces the er-
ror in arrival time above 2 kHz caused by
non -ideal listener height. Additionally, this
design avoids reflections and horn -loading
from the cone walls, a potential problem
when the tweeter is mounted at the base of
the woofer cone. Thiel also mounts a wave -
guide on the midrange diaphragm to avoid
presenting a horn -shaped surface to the
tweeter.

The drivers in the CS7 cross over at 200
Hz, 1 kHz, and 3 kHz. The first -order
crossover used is exceptionally complex
and expensive. For example, it has 45 ele-
ments and 75 high -quality components; all
inductors are air -core types using low -oxy-

gen copper. Jim Thiel feels this attention to
crossover design, and use of a first -order
crossover, pays off in accurate phase re-
sponse and in phase- and amplitude -accu-
rate transitions between drivers.

The manufacturer claims that the re-
sponse of the CS7 only varies by ±1.5 dB
from 25 Hz to 17 kHz. It also claims that
the average on -axis response is flat within

150 Mitchell Blvd., San Rafael, CA 94903  415-499-3900  USA & CANADA 800-472-5555

CIRCLE NO. 24 ON READER SERVICE CARD
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±0.5 dB from 25 Hz to 13 kHz. I could
scarcely verify these specifications by sim-
ply listening to the CS7, but it was remark-
ably free of apparent resonances, roll -offs,
and frequency anomalies, and it sounded
extraordinarily smooth and neutral.

Average frequency response at 30° off
axis is claimed to be virtually identical to
on -axis response. This may help explain
why the CS7 sounded virtually the same
over a relatively wide range of listening po-
sitions as it did at the ideal location.

Phase response is specified at ±10°, and
time error is claimed to be less than 0.5 mS
above 300 Hz. These may help explain the
CS7's apparent combination of speed, in-
tegration, and driver -to -driver coher-
ence. The CS7 rivalled the best electrostat-
ics I have heard in these respects, yet was
coherent over a much wider listening area
than any electrostatic I have heard to date.
(However, you need to be at least 7 feet
away from the CS7 to hear it at its best.)

The one area where I have to temper my
praise for the CS7 is its impedance. It aver-
ages 5 ohms below 40 Hz and 2 ohms from
60 Hz to around 2 kHz, then gradually ris-
es to about 4 ohms at 25 kHz. Most mod-
ern amplifiers claim to perform well with

THIEL'S CS7 SPEAKER

HELPS DEFINE

THE CURRENT

STATE OF THE ART

IN HIGH -END SOUND.

low -impedance loads. In practice, many
tube amplifiers cannot provide enough
bass control and low -frequency extension,
and many transistor amplifiers make the
bass and upper midrange sound a bit lean.
Most 100 -watt amplifiers may also lack the
power to show off the CS7's dynamic
range, and some may make its sound seem
a bit compressed.

The new Classe Audio C-400 amplifier,
and several Krell amps I tried, performed
well with the CS7; some other tube and
transistor amplifiers gave only mediocre
results. I suggest you look for a high -cur-
rent d.c.-coupled amplifier. If the CS7
sounds a little bass -shy, less than dynamic,
or lacking in openness and transparency,
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you should first assume it's an amplifier
problem before you worry about the
speaker.

The Thiel CS7 did a superb job of repro-
ducing virtually every recording I treasure
or use as a reference, and proved to be a
great tool for auditioning the differences
between D/A converters and various CD
recording processes. It may not provide all
the "openness" of bipolar designs, but you
do get a speaker that has the midrange
clarity of the best electrostatics. The CS7
has clean, sweet treble; superb bass, and an

excellent soundstage that is stable and co-
herent over a wide listening area.

The CS7 is the most musical Thiel
speaker I have heard to date, plus it is one
of the few speakers with outstanding per-
formance in virtually every important pa-
rameter. Its overall timbre was flat, without
the level of upper -midrange and treble en-
ergy that has made some Thiel speakers
seem a bit thin when reproducing close-
miked recordings having strong treble.

With the right amp, the CS7 reached down
Continued on page 66

.,

LS -9000

Stereo Preamplifier
Retail $1399

LS -9601

Integrated Amplifier
60 Watts per Channel

Retail $1999

NTRODUCING
a new line and a new look

LS -960

Stereo Power A

60 Watts per C

Retail $1599

NRS

THE WORLD'S MOS- MUSICA_ TUBE COMPONENTS... Now, AT AN AFFORDABLE PRICE

-A-R- 0 -N -0-V-,11° 41°Se'.
Made in U. S. A.

Yakov Aronov Audio Lab, Inc.

Tel 213.653.3045 Fax 213.937.6905
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EQUIPMENT PROFILE
BASCOM H. KING

VAC PA160
MONO AMPLIFIER

n 1990, the Valve Amplification Com-
pany introduced its PA series of tube
power amplifiers. These amps struck
me as truly beautiful, and, presumably,
they were well executed. I am also con-
siderably impressed with company

president Kevin Hayes' knowledge of vacu-
um -tube design.

The PA160, one of the newest products
from VAC, has a variety of user adjustments
that should enable it to satisfy a wide range
of musical tastes. For starters, there is a
three -position rotary switch for triode, Ul-
tra -Linear, or pentode (beam -power) out-
put -tube operation. Another three -position
switch selects bias range and B+ voltage for
three families of output tubes, and a six -po-
sition switch allows you to vary the amount
of negative feedback. Output tubes associ-
ated with the three bias/B+ switch positions

are "6L6/KT66," "EL34/KT77," and
"6550/KT88." (That last position will also
accommodate KT90s, according to VAC.)

THANKS TO ITS VARIETY

OF USER ADJUSTMENTS,

THE PA160 SHOULD

SATISFY A WIDE RANGE

OF MUSICAL TASTES.

The amps are normally supplied with Gold-
en Dragon KT88s, from China, which VAC
feels possess a nice combination of image
size, tonal weight, and openness. With the
supplied KT88s, power output is a healthy
160 watts in pentode mode and a very us-
able 80 watts or so in triode mode.

The aforementioned controls are on the
top surface of the amplifier chassis, as is the
rotary power switch plus four green LEDs
and four access holes for bias adjustment.
Also atop the chassis, just up from the rear
panel, are four binding posts for matching
loads of 1 to 2, 2 to 4, or 4 to 8 ohms-
ranges chosen to let you select a tap to
match a speaker's nominal or minimum
impedance. (VAC suggests putting a 4 -ohm
speaker on the "4-8" tap for maximum
power.) A small, two -position toggle switch
can be used to bypass the chassis connec-
tion to the a.c. third -wire ground via a par-
alleled resistor and capacitor. The bypass
breaks d.c. ground loops that could cause
hum and noise. On the rear panel are a
combination fuse -holder and IEC power -
cord socket, plus RCA and XLR connectors
for unbalanced and balanced signals.

Taking off the bottom plate of the all -
aluminum chassis reveals an interesting
wiring technique not often seen in audio
products. A large fiberglass board, about 1/8

inch thick, covers the internal area of the
chassis and is spaced away from the chassis
by perhaps another Vs inch. This board car-
ries all the top -mounted chassis compo-
nents except the transformers, but does not
connect them. All connections are hard-
wired, via turret terminals staked to this
board. (The only actual p.c. board is small
and holds the bias pots and LED -indicator
circuitry; it is mounted to the main board.)
Teflon -insulated wire is used; the general
appearance and neatness of the wiring are
nothing to write home about, but VAC says
this wiring arrangement is deliberate, to
avoid the stray couplings that can occur
with wires paralleled in neat bundles. Parts
quality looked to be appropriate, with a
number of metal -film resistors and by-
passed specialty film capacitors in the signal
path. The main chassis piece is bent to form
the top and sides. Front and rear panels are
separate pieces, bolted to corner brackets
that tie everything together. Half -inch lips
at the bottom of the main chassis piece are
lined with Pemm nuts for bolting on the
bottom plate.

Circuit Description
,4

to

A 6SN7 octal -based dual triode, known :4
to be a linear and good -sounding tube, is
used in both the first and second stages of 'f;

the PA160. The first stage is configured as -4
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what is known as a floating
paraphase phase inverter. In
this arrangement, the input
signal is applied to the grid of
a triode acting as a common -
cathode amplifier, which pro-
vides one phase of the stage's
output signal. This output is
resistively coupled to a point
that I shall call "point x." The
other triode's plate, also resis-
tively coupled to point x, pro-
vides the other phase of the
stage's output. A coupling ca-
pacitor from point x drives the
grid of the second triode. In

SPECS
Power Output into 4 Ohms: With

KT88 output tubes, 160 watts in
pentode mode, 152 watts in Ultra -
Linear mode, or 79 watts in triode
mode; with other tubes, in pentode
mode, 125 watts with KT77s, 150
watts with EL34s, or 100 watts with
6L6GCs.

THD: At full rated power, less than
2%; at 10 watts, typically 0.23% at 1
kHz, less than 1% from 20 Hz to 20
kHz.

Power Bandwidth, Ultra -Linear
Mode, with KT88s: 12 Hz to 42 kHz,
+0, -0.5 dB; 8.5 Hz to 75 kHz, +0,
-3 dB.

Frequency Response at 1 Watt: 5 Hz
to 48 kHz, +0, -0.5 dB; 3 Hz to 82
kHz, +0, -3 dB.

SIN: Greater than 88 dB.
Output Noise: Less than 1 mV.
Sensitivity: 0.34-V input for full
output, with KT88 tubes, Ultra -
Linear mode, and feedback setting

Power Consumption: At idle, 288
watts; at full power, 528 watts.

Dimensions: 113/i in. W x 201/2 in. D x

81/2 in. H (29.9 cm x 52.1 cm x21
cm).

Weight: 53 lbs. (24 kg) each.

Price: $4,990 per pair.
Company Address: 164 Sarasota

Center Blvd., Sarasota, Fla. 34240.
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actuality, this amounts
to a stage that provides
one output phase di-
rectly and couples that
output to another stage,
which has 100% invert-
ing feedback, to provide
the other output phase.
From a circuit purist's
standpoint, this scheme
has the disadvantage
that the second generat-
ed phase goes through
one more tube than the
first generated phase.
Further, the output im-

pedance of the two phases is likely
to be quite different.

The two output phases of the
phase -inverter first stage are ca-
pacitively coupled into the grids of
the second stage. This stage acts as

a short -tailed push-pull amplifier
with cathodes returning to ground
through a common, unbypassed
cathode resistor; the plate outputs
of this second stage are capacitor -
coupled to the output tube grids.
According to VAC, the modest dif-
ferential function of this stage
helps to offset any imbalances
from the paraphase inverter.

All four output tubes have po-
tentiometers to provide adjustable
negative grid bias in two ranges,
as controlled by the tube -type
switch. Each output tube's cath-
ode returns to ground through a
10 -ohm sampling resistor. In an
arrangement used successfully in a
number of other tube power am-
plifiers, the voltage drop across
each cathode sampling resistor is
compared, in a quad comparator,
to a reference that represents the
correct cathode current. The out-
puts of each comparator drive the appro-
priate LED indicator. Correct bias for each
output tube is obtained at the adjustment
point where the LED just goes out. The
overall negative feedback, which is taken
from the "4-8" output tap, goes to the feed-
back switch. At this switch, adjustable feed-

back resistors are selected and applied to
the cathode of the signal input tube of the
first stage.
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at "4-8" output tap.
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Fig. 2-Frequency response
vs. feedback setting, 4 -ohm
load on "4-8" tap.

Fig. 3-Squire-wave
response for 10 kHz into
8 ohms (topi, 10 kHz into
8 ohms paralleled by 2 pF
(middle), and 40 Hz into
8 ohms (bottom).

Two power transformers are used in the
PA160. One is for the high -voltage supply,
and the other provides tube heater power,
bias voltage, and power for the output
tubes' bias -setting circuitry.

The output of the high -voltage supply
transformer is rectified by a full -wave
bridge; it is then applied to four 330-µF,
450-V filter capacitors in a series -parallel
arrangement. This arrangement yields the
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equivalent of a 330-µF, 900-V capacitor,
which can withstand the operating B+ of
over 500 V. The secondary voltage applied
to the rectifier and filter system is con-
trolled by the three -position tube -type se-
lector. The highest voltage is for the
"6550/KT88" position, with successively
lower voltages applied to the "EL34/KT77"
and "6L6/KT66" positions.

Supply voltage to the second stage is de-
veloped through a resistor connected to the

500

main B+, and is bypassed with an-
other 330-µF, 450-V capacitor. In a
similar fashion, the supply to the
first stage is derived from the sec-
ond stage's supply point through a
resistor and a final 330-µF, 450-V
bypass capacitor.

One aspect of the PA160's circuit
bothered me. The balanced input,
which I assumed was balanced be-
cause of the XLR input connector, is

actually not balanced at all. Pin 2 of
the XLR is tied to the hot pin of the
unbalanced RCA input connector.
Pin 1 is tied to circuit common. Pin
3, which would be the negative
phase of an incoming balanced sig-
nal, is not utilized at all and is mere-
ly terminated with a resistor to
ground. Blasphemy! While VAC
never explicitly claims this is a bal-
anced input (the owner's manual
only says it's "for compatibility with
balanced . . . sources"), I think that
they should clearly and explicitly
state in the manual what was done.
According to Kevin Hayes, however,

"The XLR jack merely provides a
place to plug a [balanced] source in
without a clumsy adaptor, and pro-
vides a balanced load to each phase
of the source."

Measurements
Since there were so many opera-

tive combinations available with the
PA160s, I selected the following as
the nominal condition for my test-
ing: Ultra -Linear operation, feed-
back at position "D," the supplied

20k KT88 output tubes, and loading on
the "4-8" output taps.

The voltage gain of the PA160
amplifiers is somewhat higher than
normal. This can cause such system

problems as audible noise from preamp
output stages or preamp volume controls
restricted to just the first few degrees of
travel. The manufacturer realizes this, and a
modification will be available in the near
future to lower the overall gain if needed.
(Kevin Hayes says that, in many instances,
higher overall gain can result in superior
sound quality.) Voltage gain and related in-
put sensitivity are presented in Table I for
the three operating modes, with feedback

set to position "A" (no feedback) and to
position "D."

Frequency response in the Ultra -Linear
mode-as a function of open -circuit, 8-,
and 4 -ohm loading on the "4-8" tap-is
plotted in Fig. 1. As can be seen, response is
well behaved to beyond 100 kHz. The spac-

ing between the curves is uniform (suggest-
ing uniform output impedance with fre-
quency); the amount of spacing suggests a
fairly high output impedance (no surprise
for tube amplifiers, especially those with
low negative feedback). Figure 2 shows how
gain and frequency response change with
different feedback settings. For the pentode
mode (not shown), the open- and closed -

loop gains were higher; the curves were
thus more widely spread between maxi-
mum and minimum gain, and the curves
for higher amounts of feedback had some
high -frequency peaking. In the triode mode
(also not shown), the gains were the lowest
and the curves were more closely spaced
than in Fig. 2.

Rise- and fall -times for an output of ±5
V into 8 ohms on the "4-8" tap were 4.3 µS.
Figure 3 is a 'scope photo of square -wave
response. The top trace, for 10 kHz into an
8 -ohm load on the "4-8" tap, is fast and well

damped. In the middle trace, with a 2-µF
capacitor paralleled across the 8 -ohm load,
the damping is superb, with rise- and fall -
times of perhaps 8 to 10 µS. This amp
would do well with electrostatic speaker
loads. Tilt, or pulse droop, at 40 Hz (bottom
trace) is quite low, indicating extended re-
sponse below the audio band. Square -wave

THE SQUARE -WAVE TEST

SHOWS THE PA160

WOULD DO WELL WITH

ELECTROSTATIC LOADS.

response in the pentode mode did have
some overshoot and ringing at the higher
feedback settings, whereas the responses for
triode mode were a bit slower than seen in
the photo but otherwise very well behaved.

The THD + N at 1 kHz, and SMPTE-IM
distortion, are shown in Fig. 4 as a function
of power output and load on the "4-8" tap.
The curves for the triode and pentode
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THE POWERFUL

AND WELL -DAMPED BASS

SHOWS THAT THE PA160s

CAN DEFINITELY

KICK BUTT!

modes were, surprisingly, very similar in
magnitude and shape to the Ultra -Linear
curves shown, save that the clipping point
was lower in triode mode. In Fig. 5, THD +
N versus frequency and power for 4 -ohm
loading on the "4-8" tap, we see some un-
usual behavior below about 1 kHz. This is
evident as a distortion increase that is most
noticeable at lower power levels. It turns
out that there is some 120 -Hz power -sup-
ply ripple modulating the distortion. Figure
6 is a spectrum of the harmonic -distortion
residue for a 1 -kHz signal at 10 watts into 4
ohms on the "4-8" output tap. While the
actual harmonics fall off with order in a de-
sirably rapid manner, you can see the afore-
mentioned 120 -Hz sidebands on each side
of the gap where the 1 -kHz fundamental
frequency has been nulled out.

Amplifier output noise, as a function of
bandwidth and operating mode, is listed in
Table II. For wideband measurements and
those taken over the range from 22 Hz to 22
kHz, the readings are mostly hum, a mix-
ture of 60 and 120 Hz. This amount of hum
is a bit much and, as I later found, was
sometimes audible when I was near the
speakers.

Damping factor in the Ultra -Linear
mode on the "4-8" tap was about 3, referred
to an 8 -ohm load, and was very flat with

frequency. In pentode mode, the PA160 had
a damping factor of about 2 and was simi-
larly flat with frequency. In triode mode,
the damping factor was the highest, at 4.2,
but fell off slightly above 2 to 3 kHz.

Dynamic power in the Ultra -Linear
mode was about 116 watts into an 8 -ohm
load on the "4-8" tap. With a 4 -ohm load,
the equivalent sine -
wave power at the vi-
sual onset of clipping
was 171 watts at the
beginning of the
burst and 162 watts
at its end. For 2 -ohm
loading, power at the
beginning and end of
the burst was 182 and
163 watts, respective-

ly. With 4 ohms as a
reference load and
the manufacturer's
spec of 152 watts, the
dynamic headroom
worked out to 1.0 dB
at the beginning of
the burst and 0.55 at its

end. Clipping power
(steady-state power at
the visual onset of
clipping) was 115
watts for 8 ohms, 158
watts for 4 ohms, and
145 watts for 2 ohms.
The readings for a.c.
line current were 3.0,
3.9, and 4.8 amperes
for the same loads. At
idle, a.c. line draw was

2.4 amperes. With the
4 -ohm load as a refer-
ence, clipping head-
room was 0.34 dB.

Use and
listening Tests

Record -playing
equipment used in my
system during the re-
view period included
an Oracle turntable
fitted with a Well Tem-

pered Arm and Stan -
ton's 981HZS mov-
ing -magnet pickup,
feeding either a

Quicksilver Audio preamp or my own
preamp (a tube phono stage with a pas-
sive selector and volume control). For
CDs, I used Counterpoint's DA -11A and
PS Audio's Lambda transports to drive a
Sonic Frontiers SFD-2, a Resolution Audio
Reference 20, and other (experimental)
D/A converters. Additional signal sources

Table I -Gain and IHF sensitivity. Position "A" is for operation
with no feedback.

Feedback at "D"

Gain,
dB

LEFT RIGHT

IHF Sensitivity,
mV

LEFT RIGHT

Triode Mode 36.3 36.2 42.1 43.7

Ultra -Linear Mode 39.2 39.1 31.1 31.4

Pentode Mode 42.1 42.0 22.2 22.4

Feedback at "A"

Triode Mode 39.8 39.6 28.9 29.5

Ultra -Linear Mode 44.4 44.3 17.0 17.3

Pentode Mode 50.9 50.7 8.0 8.2

Table II -Output noise levels.

Output Noise, mV
Mode and Bandwidth LEFT RIGHT
PENTODE MODE
Wideband 3.17 2.36

22 Hz to 22 kHz 2.88 2.14

400 Hz to 22 kHz 0.243 0.175

A -Weighted 0.430 0.341

ULTRA -LINEAR MODE

Wideband 2.26 1.63

22 Ha to 22 kHz 2.19 1.54

400 Hz to 22 kHz 0.183 0.128

A -Weighted 0.323 0.242

TRIODE MODE
Wideband 1.77 1.32

22 Hz to 22 kHz 1.74 1.26

400 Hz to 22 kHz 0.123 0.103

A -Weighted 0.245 0.199

Table III-IHF S/N ratios.

Pentode Mode
Ultra -Linear Mode
Triode Mode

S/N, dB
LEFT RIGHT
76.4 78.4

78.8 81.3

81.3 83.1
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were Nakamichi's ST -7 FM tuner and 250
cassette recorder and a Technics open -reel
recorder. Preamplifiers included a DGX Au-
dio DDP-1, a Quicksilver Audio model,
Forssell tube line drivers, a First
Sound II passive unit, and the
passive selector and attenuator
sections of my preamp. Power
amplifiers on hand for compar-
ison were a Crown Macro
Reference, Quicksilver Audio
M135s, and a pair of Cary Au-
dio Designs CAD -805 single -
ended triode tube amps. The
speakers hooked up in my ref-
erence system were B & W 801
Matrix Series 3s, augmented
from 20 to 50 Hz by
my two subwoofer
systems, each using a
JBL 1400Nd driver in
a 5 -cubic -foot ported
enclosure.

The owner's manu-
al for the PA160s is
very informative. It
covers the expected
sound, reliability, and various types and
manufacturers of tubes. The manual en-
courages you to experiment with the amp's
various settings to get the best sound in
your system. One item deserves special
mention: VAC indicates that the "initial
break-in time of high -resolution equip-
ment is infuriatingly long. The PA160 will
continue to season for at least 200 hours."
When I first tried out these amps, I left
them in the factory -set mode of Ultra -Lin-
ear operation, with the feedback switch at
position "D." Initially, I thought the amps
produced a gutsy rendition of the lower
midrange in louder orchestral passages, but
there was a noticeable glare and irritation
that bothered me. After loaning the units to
a friend and beating up on them in the lab,
I returned them to my system for more lis-
tening. Soon afterward, I got the feeling that
these puppies were beginning to break in
and mellow out a bit. The glare and irrita-
tion were now greatly reduced, and I wasn't
even close to 200 hours of operation.

Experimenting with the various operat-
ing modes and amounts of feedback, I set-
tled on the pentode mode, with feedback in
the "D" or "E" position. Now I was getting
somewhere! These amps had a presentation

that was slightly more up front than is
my usual preference. However, the sound
was very realistic, with great dynamics
and dimensional properties. Bass was pow-

erful and well damped. The
PA160s can most definitely
kick butt! Ambient sounds,
such as audience and per-
former noises, were rendered
with great clarity.

I then tried a new set of
Shuguang Chinese EL34 tubes,
from a set of 12 that Kevin
Hayes had kindly given me at a
CES for my Quicksilver
M135s. After letting these out-
put tubes break in for a while, I

went through the op-
erating modes and
quickly settled in on
the triode mode, with
no feedback. These
amps sounded won-
derful this way! The
sound was more re-
fined than with the
KT88s, more like my

Quicksilver M135s. Bass had excellent
heft and punch, and resolution, space, and
delicacy were of a high order.

In using these amplifiers, I did have some
problems with their extra -high gain. For in-
stance, when I used my preamp, which is ac-
tive only in its phono stage, I was frequently

operating at the lowest two positions of its
passive volume control. One position was
too low in volume, and the next one up was
too high. Using a preamp with line -stage
gain would be most problematic in this re-
gard. Also, any line -stage output noise
might be audible. In fact, I could hear some
hiss coming from the speakers when using
the Forssell balanced line stage with the
Sonic Frontiers D/A converter. I could also
hear some 120 -Hz amplifier hum from the
speakers, mostly in the pentode mode. The
bias adjustment did drift with time
and a.c. line voltage, and I found myself
doing a lot of tweaking of the bias pots-
more so with the KT88s than with the
EL34s. But, hey, what do you expect? I am a
tweak, and the VAC amps are really bias -
stable enough.

In conclusion, I think the PA160s are
damn good amplifiers, and I definitely rec-
ommend a serious listen.

THE SOUND OF THE PA160s
IS VERY REALISTIC,

WITH GREAT DYNAMICS

AND DIMENSIONALITY.

A

THIEL, continued from page 61

close to 20 Hz yet never lost definition and
control or the ability to move the room at
loud volumes. Its sheer bass power and
deep bass extension were not quite up to
the super-subwoofer level, but I have yet to
hear a subwoofer more musically realistic
and accurate. Upper bass and midrange
were excellent in virtually every respect. I
detected no significant tonal variations not
attributable to my listening room. Detail,
transparency, and timbre in this frequency
range were as good as anything I've heard,
but it did require the right amp to get the
proper warmth.

The upper midrange was really excellent!

It was musically natural; it had the air and
resolution that were once the province of
electrostatics, combined with a musical
"life" just short of the best ribbon speakers.
The treble was sweet and natural, with out-
standing resolution; it was fun to listen to,
not simply an exercise in technology.

Only a few of the larger (and more ex-
pensive) ribbon/subwoofer combinations
have better dynamics than the CS7. This
Thiel speaker could handle both low-level
and large-scale dynamics with excellent de-
finition and without shifts in sound charac-
ter and timbre. The CS7 handled rapid mu-
sical transients equally well. I got every
nuance of the differences in transient re-
sponse, and only a few ribbon drivers
sound "faster."

The CS7's transparency, harmonic natu-
ralness, and detail really demonstrated how
good dynamic speakers have become: Both
accurate and musical. The soundstage was
stable over a wide listening area. Width and
depth were very faithful to the content of
my reference recordings; there were no sur-
prises, shifts, contractions, or exaggera-
tions. Soundstage detail was better than
that of any other dynamic speaker I have
heard to date, and the focus was much clos-
er to that of a point source than in any oth-
er large dynamic speaker I know of. The
imaging focus was possibly the best in both
width and depth I have heard from any
cone speaker, and was stable over a relative-
ly wide listening area.

The CS7 is definitely a reference -quality
speaker whose only major drawbacks are
price and amplifier sensitivity. It helps de-
fine the current state of the art in high -end
sound. A real pleasure to review! A
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"For the kind of presentations I do,
I need sight, sound and the ability to fly"

IBM Solution # 43479-J a,
Ever heard that old saying, "You

can't take it with you"? Well, it

certainly doesn't apply to the
ThinkPad" 755CD. Especially in light

of its virtues: lightning -fast color

graphics, 16 -bit stereo sound, MIDI,

business audio and Sound Blaster'

 486DX4 100MHz

(Pentium' upgradable)

 lar TFT color screen

with 65536 colors

 Video and still -image

capture

 Up to 810MB' HD

a.k.a. "Built-in CD-ROM Drive"

 Built-in speakerphone,

answering machine

 Infrared file transfer

capability

 Integrated 14.4Kbps

data/fax modem

 Fax 10# 1617

FOR DETAILS ON THINKPADS, CALL 1 800 772-2227'

support. All of which add up to a full -

function, multimedia, powerhouse

notebook that should give you at

least one less thing in life to squawk

about. The ThinkPad 755CD. Just

one more reason why there is

a difference[

'Measured diagonally. 7MB=million bytes. Accessible capacity varies. IBM and ThinkPad are registered trademarks and 'There is a difference' is a trademark of International Business
Machines Corporation. All other company and/or product names are trademarks or registered trademarks 01 their respective companies.'In Canada, call 1 800 465-7999. ©1995 IBM Corporation.



AURICLE
BASCOM H. KING

SONIC FRONTIERS
ULTRAJITTERBUG
JITTER REDUCER

Sonic Frontiers' UltraJitterbug
($699) is one of the first of a
new generation of anti -jitter
components. These devices are
designed to reduce the effects
of jitter in the data stream be-

tween a digital signal source and an
external D/A converter.

Jitter, as you may be aware, is the
disparity between the moment a
digital signal's edge transition is

supposed to occur and the moment
it actually does occur. Jitter is usual -

Company Address: 2790
Brighton Rd., Oakville, Ont.,
Canada L6H 5T4.

For literature, circle No. 96

ly measured in such units of time as
picoseconds (pS) or nanoseconds
(nS), either rms or peak to peak.
However, the time measure of jitter
doesn't tell you
about its fre-

quency -related
properties,
such as the fre-
quency content
or randomness
versus regulari-
ty or periodici-
ty. These prop-
erties of jitter can be looked at in the
frequency domain with a spectrum
analyzer.

In a CD playback system com-
prising a CD transport and a sepa-

rate D/A converter, jitter can be gen-
erated in the CD transport, in the
cabling between the transport and
the D/A converter, in the input re-
ceiver of the D/A converter, and/or
in the circuitry between the input
receiver's decoded outputs and the
input to the DAC (the actual digital -
to -analog conversion circuit within
the box we call the D/A converter).
Of the signals that feed the DAC-
the master clock, the bit clock, the
digital audio data itself, and the
left/right clock-it is in the left/right
clock that jitter can affect the con-
verted audio signal. Jitter on this
clock causes error in the timing of
the conversion, which in turn causes
an error in the audio output ampli-
tude for that particular sample time.
This is similar in its effect on the re-
covered audio to error in the ampli-
tude of the digital words themselves.
It seems obvious that it takes an in-
put receiver with low intrinsic jitter
generation and an ability to reject
the effects of incoming jitter, along
with careful circuit design and lay-
out in the circuitry after the input
receiver, to deliver a jitter -free signal
to the DAC.

To a great extent, this is what
Sonic Frontiers has done in the Ul-
traJitterbug. Signal input is applied
to an ultralow-jitter UltraAnalog
AES 21 input receiver. This receiver
has a secondary phase -locked loop
with a jitter transfer -function cutoff
frequency of about 1 kHz. The re-
covered clock and data signals at the
output of the AES 21 input receiver

are first coupled

into a Crystal
CS8402 data
transmitter,
where they are
reconstituted
and put out as
S/P DIF and

INTERPOSING

AN ULTRAJITTERBUG

IN THE DATA STREAM

GREATLY REDUCED

JITTER.
AES/EBU sig-
nals to feed a

following converter. Interpos-
ing the UltraJitterbug device in the
S/P DIF or AES/EBU digital data f4"

stream, between the source and the .2.

Continued on page 73 '4
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AUDIO
KEN KESSLER

TDL STUDIO lm
SPEAKER

on'tcha just love loyalty? In a
world where the practition-
ers of transmission -line
loudspeaker design can be
counted on one hand, it's
nice to know that such

diehards exist, unshakable in their
devotion. And that's after years of

Company Address: do Melody
Audio, 1940 Blake St., Suite
101, Denver, Colo. 80202.

For literature, circle No. 97

insults from reviewers who have de-
cried the design's tendency toward
"one -note" bass, lower -register
lumpiness, and the occasional
dosage of boom. So how do sup-
porters of the transmission line de-
fend themselves? Easy: Transmis-
sion -line loading remains one of the
most effective ways of extracting
deep bass from a small box. The rea-
son why it's not more popular has
more to do with the disappearing
skills of carpenters able to produce
extra -complex cabinetry than with

the cost of manufacture or the par-
ticular demands the design places on
a system.

TDL Electronics is a British com-
pany whose history with the trans-
mission line (TL, for short) goes
back further than most, to 1975,
having supplied drivers to American
transmission -line speaker -maker
IMF. Using a number of popular -in -

the -'60s designs, including the hefty
Reference and Studio Monitor mod-
els, TDL carried on and refined TL
theory and practice, updating it
when necessary. While it's easy to
trace TDL's lineage back to specific
designs of two or three decades ago,
it should be noted that the company
is also one of the pioneers of metal -
driver technology: TDL was one of
the first to employ metal -dome
tweeters, while the model I audi-
tioned, the Studio lm, extends the
metallizing process to the woofer. So
look past the logo, the catalog illus-
trations, and even the style of the
text in the instructions-all of
which hark back to the '70s-and
welcome what is most defiantly a
modern design.

Standing 311/2 inches tall, with an
extra 31/2 inches for its optional
($50) steel stands and spikes, the
Studio lm takes up no more floor
space than a small two-way speaker
on its mandatory 24 -inch pillars
would. Because the Studio lm is
narrow but deep, at 9 x 14 inches,
it's hardly obtrusive. What's more,
this speaker is so visually undistin-
guished that you could easily over-
look its presence despite the space it
occupies; we're talking featureless to
a degree that makes the Monolith in
2001 look like it was decorated by
Hieronymus Bosch. The front is ful-
ly covered by the cocoa -brown grille
cloth (no cabinet edges show), while
the baffle, top, sides, and rear all
wear the same superb veneer of real
walnut. And that's it. Aside from the
TDL badge, there's absolutely noth-
ing to suggest that the cabinet de-
signer spent any more time working Q
on the speaker's looks than was ab- 11,)

solutely necessary. Maybe it's just a
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Sound Check was designed as a universal tool, one
which anyone with a serious interest in sound-
whether amateur or professional-would find
beneficial and easy to use.

Originally released in Europe in 1993, Sound
Check is now considered an indispensible aid
by sound engineers, record producers, hi-fi enthusi-
asts, musicians, broadcasters, equipment installers,
sound reinforcement personnel-the list goes on.

What's on the Sound Check disc? A total of 92
essential tracks in all: Test tones-yes-but also dry,
unprocessed instrumental and vocal recordings,
sound effects (one or two of some repute-the
Chieftain Tank recording brought down the ceiling
at one demonstration), some of the best -sounding
finished products to be found, along with utilities
like time code and a musical tuning reference.
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"It goes without saying that h_gh standards of
quality and meticulous attention to every detail in
the recording were paramount in our minds during
the making of the project. It is therefore particularly
appropriate that Mobile Fidelity Sound Lab-with
their unrivaled reputation for recordings of the
very highest quality-have released this special
audiophile version of the Sound Cluck disc."

- Alan Parsons & Sit -when Court
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case of form following function: This is a
box, and nothing more. The only aesthetic
choices to be made are the option of black
ash veneer with black grille and the use of
spikes directly fitted to threaded holes in
the Studio Im's underside, thereby omit-
ting the stands and lowering the speaker a
trace.

Still, TDL does provide a couple of oper-
ational choices: The rear sports gold-plated
terminals that allow single or bi-wiring, or
full biamplification. And you can-if
you're brave-dispense with the protective
mesh grilles supplied for the tweeter, gain-
ing a small but noticeable increase in treble
clarity. The grilles are held in place by the
drivers' magnetic fields.

Remove the grille, and you'll see just
what the mesh protects. At the top of each
baffle is a 1 -inch, suspended, black -an-
odized aluminum -dome tweeter, Ferroflu-
id-damped and incorporating its own rear
chamber. It's no more fragile than any oth-
er tweeter, so the need for a protective
mesh is neither greater nor less than for
any drive unit, whatever the make, shape,
material, size, or political affiliation. The
difference here is that TDL-like Tannoy,
Sonus Faber, and a
bunch of other man-
ufacturers-provides
the option to remove
the mesh for unmis-
takable sonic gains
(versus a drop in
peace of mind).

Directly below this
dome is the 61/2 -inch

bass unit, also black -anodized and fash-
ioned from aluminum. At the center is a
bullet -like phase plug, while behind is a
Kapton voice -coil former, for high power
handling, and a vented -pole magnet resid-
ing in a cast alloy chassis. This driver's rear
output fires into the transmission -line tun-
nel, which runs down the back of the cabi-
net to the bottom, where it then curves up
toward the center of the baffle (just below
the woofer), finally firing downward again.
It ends in openings consisting of two foam -
filled rectangles per speaker, at the base of
each baffle. The entire tunnel is lined with
textured foam for appropriate damping
and resonance control, and the Studio lm
is free of the wind -rushing whoosh I re-
member from some earlier TL designs.

Mounted behind the rear panel, and di-
rectly behind the bass driver to minimize
internal cable length, is the crossover net-
work. It's a 12 -element design, providing
this two-way system with a fourth -order
crossover at 2 kHz. TDL specifies the Stu-
dio lm as operating over the range from 28
Hz to 20 kHz, probably ±3 dB, with a
nominal impedance of 8 ohms and a sensi-
tivity in the "medium" category, at 86 dB
for 1 watt at 1 meter. TDL recommends
amplifiers rated between 30 and 120 watts
per channel. The more watts, the merrier,
I'd say.

TDL's attention to detail is quite impres-
sive; few companies bother to veneer their
speakers' baffles to the same standards as
the visible parts of the cabinet. You can as-
sume, however, that TDL anticipates a
number of its customers will use the speak-
ers sans grilles, because they've even added
a TDL badge to the baffle. Pretty though
the two drivers might be because they're
anodized in matching shades of black,
they're not that way merely for looks; the
anodizing adds to the drivers' stiffness,
raising the breakup resonances beyond the
audible frequency range. All of the compo-

nents mounted on
the crossover's circuit
board are top quality.

Adding the metal
woofers to tweeters
made from the same
material eliminates a
potential discontinu-
ity, the sort that is
prevalent (or poten-

tially so) in loudspeakers with drivers
made of different materials. It's possible,
too, that TDL's designers are especially
sensitive to the matter of top -to -bottom
coherence, because transmission -line tech-
nology almost forces a signature sound
onto a speaker design; it's arguable that the
drive units have to fight the enclosure it-
self. But TDL's long experience with trans-
mission -line design has resulted in extend-
ed lower -octave performance virtually free
of the thumping, one -note sound that
characterizes less successful TL offerings.

Much is made of the big -sound -from -a -
small -box nature of TL systems by TDL,
suggesting that the Studio lm might work
well even in a smallish room. Although my
studio is no vast cavern, its 15 x 24 feet is

THESE SPEAKERS ARE

TOO DAMNED GOOD

FOR HALF -DEAF STUDIO

DENIZENS WHO PREFER

DECIBELS OVER QUALITY.

slightly above the British average, so the
speakers weren't suffering from claustro-
phobia. As TDL recommends, I installed
them with a bit of toe -in, aimed at the hot
seat. The triangle this positioning created
resulted in the systems being 7 feet apart,
with the listening seat 8 feet from the line
of the speakers. Although TDL delights in
saying that TL speakers are not the least bit
room -fussy, I had to position each Studio
lm 40 inches from the rear wall to avoid
room interactions.

A variety of sources fed the review sys-
tem, mainly a Primare 204 CD player,
Krell's MD -20 CD transport and Reference
64 D/A converter, and a Michell Gyrodec
turntable with an SME Series IV arm and a
Lyra Clavis cartridge. Preamps included
the Glasse Audio DR -4 and Krell KRC sol-
id-state designs and Audio Research's LS7
tube unit. Power amplifiers, chosen for
their various power outputs and topolo-
gies, were an Audio Research VT60 (50
watts/channel), a pair of Unison Research
Smart 845s (26 -watt, single -ended, triode
monoblocks), and Krell's MDA-300
monoblocks (300 watts).

My last experience of a TDL speaker was
some years back, with the Studio 0.5, then
the company's smallest transmission -line
design and some 30% smaller than the Stu-
dio lm. While the Studio 0.5 wore a metal
tweeter, its woofer was a composite. There-
fore, I wasn't quite prepared for the Studio
im's gains in overall coherence, however
much it appears to be a traditional TDL
product. Bass was unmistakably "transmis-
sion -line," and I mean that in neither a pe-
jorative nor a complimentary way. It's just
that bass from a TL system is so distinctive
that I know people who can, with eyes
closed and ears open, pick out a transmis-
sion -line system from any group of speak-
ers you may care to demonstrate to them.
(This isn't so odd. I know guys who'll run
screaming if polarity needs inverting, if sil-
ver wire is in use, if tubes need biasing, or
whatever. That's why they're called "golden
ears.")

This is why you buy TL designs in the
first place: You want lots of rich, deep, un-
constrained bass from a box having a small
footprint and whose appetite for wattage is
fairly small. And that most certainly de-
scribes the Studio lm, which sounds-by
virtue of the power and weight of its lower
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registers-like a speaker of perhaps twice
its cubic volume.

Because most people, especially audio-
philes, know there's no such thing as a free
lunch, you must expect that there's some
price to pay for this lower -octave largesse.
You do detect vestiges of boom, trace ele-
ments of one -note performance, and a
smidgen of lumpiness. So you have to
weigh the options: Lots of bass with minor
imperfections from a speaker that's easy to
drive, or a top-quality mini for the same
money, with no low -end anomalies (and,
really, no low end to speak of), or a big -
bucks, big system needing a big amp.

Just so you don't think that the Studio
lm is a total compromise or, worse, pre-
sents choices so difficult they're on a par
with sacrificing your firstborn, note that its
top -to -bottom coherence rivals that of
even certain full -range, single -driver panel
systems. Note, too, that the Studio lm
gives you bass without the cost levied by
many woofers: The mid -band and treble
regions suffer neither smearing nor imag-
ing debilitation. If anything, the Studio lm
has an eerie ability to sound-in the mid
and treble-like a hot mini -monitor, so
three-dimensional and precise is its re-cre-
ation of the soundstage. But the bass lets
you know this ain't no loaf -of -bread -size
British dwarf.

Using Donna Summer's recent "greatest
hits" package, the new four -CD ABBA box
set, and anything else I could think of that
would torture -test the Studio 1m for both
lower -register ailments and metal -driver
nasties, I was staggered to hear such big -
speaker behavior regardless of source or
material. And that's without any of the an-
ticipated tweeter sizzle I dread with some
metal-tweetered systems, or the heightened
bass transients I feared the new woofers
would produce. This was neither the disco -
thumping of an overdamped, constipated
acoustic -suspension mini nor the kick -in -
your -chest pro -monitor style. Forget
TDL's fascination with the terms "studio"
and "monitor"; these speakers are too
damned good for half -deaf studio denizens
who prefer decibels over quality every
time. Best of all, these hardly huge Studio
1m speakers-not outrageously expensive
at $2,000 per pair-prove in spades that
the British are not afraid of bass. Or inca-
pable of delivering it. A

SONIC FRONTIERS, from page 68
D/A converter, can greatly reduce the

jitter generated by the source and in -ioo

the cable between the source and the

UltraJitterbug's input.
The UltraJitterbug is a small

box, some 91/2 inches wide x 7
inches deep x 2 inches high. The
UltraJitterbug is self-contained,
with its power supply built in, un-
like the Audio Alchemy DTIPRO
(reviewed in the February issue
and a descendant of Audio Alche-
my's Digital Transmission Inter-
face, which started the trend in
anti -jitter devices). Signal input
provisions on the rear panel in-
clude Toslink optical, AES/EBU (XLR), and

S/P DIF coaxial (RCA female). Signal out-
put is via coax and/or AES/EBU connec-
tors. An IEC a.c. cord connector completes
the rear -panel lineup. I would have liked an

AT&T glass -fiber connection, at least on
the output.

On the front panel is a three -position
toggle switch for input source selection.

MIX LP E3 (d 0r)

-90

THE ULTRAJITTERBUG

GENERALLY IMPROVED

THE SENSE OF SPACE,

DETAIL, AND

RESOLUTION.

There are also four LED indicators. The
first three are in red and indicate which in-
put is selected; the fourth LED, which is
green, indicates successful signal lock.

The UltraJitterbug's construction is sim-
ple but executed with beauty and precision.
Inside, high -quality parts abound-no-
tably the pair of coupling transformers be-
tween the input and output circuitry.
These transformers are of a new type that
offers considerably more extended band-
width (especially in the low frequencies)
than the more commonly used, smaller
and cheaper ones. We can't have a jitter -re-
duction device whose transformer -band-
width limitations induce jitter"

I have recently developed new tests to
demonstrate some of the effects of jitter on
the recovered analog output of a D/A con-
verter. Using a JM-1 jitter modulator
(kindly loaned by PrismSound), I can in-
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REFERCE

1411111

0 4k Bk (2k

FREQUENCY - Hz

Fig. 1-THD + N spectrum,
showing effects of injecting 5-nS
(peak to peak) jitter and effect
of UltraJitteraug.

16k 20k

ject controlled amounts of various kinds of
jitter into the data stream, between a digital
source and a D/A converter. This arrange-
ment made it easy to measure the effects of
inserting the Sonic Frontiers UltraJitterbug
into the data stream. The D/A converter I
used was a Crystal CDB4328 development
board, utilizing the very popular CS8412
input receiver and a CS4328 one -bit DAC.

Figure 1 shows the results of one of my
tests. A spectrum of the THD + N residue
is shown for a full-scale 16 -kHz tone. (The
dip in response around the 16 -kHz signal
frequency is an artifact of the rejection
notch of the THD analyzer.) Any harmonic
distortion component generated by ordi-
nary nonlinear distortion is outside the
passband. An internal broadband noise sig-
nal in the JM-1 was set for a jitter level of 5
nS, peak to peak. The top curve shows the
noise floor when the jitter is injected, and
the bottom (reference) curve shows the
noise floor when the additional jitter is not
present. The middle curve shows the effect
of adding the UltraJitterbug before the D/A
converter. As can be seen, a good portion
of the jitter's effects have been removed.

What about the sonic effect of using the
UltraJitterbug? In my setup, with Counter-
point DA -11A and PS Audio Lambda CD
transports feeding a Sonic Frontiers SFD-2
and other (experimental) D/A converters,
putting the UltraJitterbug on line generally
improved the sense of space, resolution,
and detail. The effect would likely be
greater with lesser grade CD transports. I
recommend going out and auditioning one
of these jitter -reducing bugs to find out
what all the jitterbugging is about. A
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CLASSICAL
RECOR

Purcell: Dido and Aeneas
Les Arts Florissants, William Christie

ERATO 4509-98477-2
CD; DDD; 51:54

Purcell: Songs of Welcome and
Farewell

Tragicomedia, Stephen Stubbs and
Erin Headley

TELDEC (DAS ALTE WERK)
4509-95068-2, CD; DDD; 76:20

Purcell: Fantasias for the Viols,
1680

Hesperion XX
ASTREE E 8536, CD; AD; 54:11

Purcell: Ten Sonata's [sic] in
Four Parts

The Locke Consort
CHANNEL CLASSICS CCS 7295

CD; DDD; 65:00

DINGS
n their way, these four CDs
comprise an excellent and
fascinating cross-section
of Henry Purcell's music.

In this "Purcell Year"
(November 1995 will
mark the 300th an-
niversary of his
death), we doubt-
less will see many
more. All of the
present record-
ings are, within
reason, "authen-
tic" in perform-
ance style and
in the instru-

ments on which
they are played. All

are well recorded in
quite live spaces but

with sufficient care to
keep the reverberance

from intruding
47 unduly into the

+P. music. All, moreover,
N.IN/ reflect cogent program-

ming choices from among
the finest of Purcell's volu-

Dido-which, as the best known
work here, is bound to be most mu-
sic lovers' first choice among the pre-

sent group. The performance is a
truly superb example of how imagi-
nation and sensibility can bring an
authentic performance vividly to life,
so that the niceties of ornamentation
and instrumental timbre remain de-
licious details, not gross musicologi-

cal muscle -flex-
ing. Indeed, the
handling of the
witches treads
perilously close to .5
high camp, but it

manages to work magnificently. One .4=
remembers, too, that the piece was ;;

written to be performed by a girls' At

school, and the cackled giggles of -g
the witches as they gleefully plot
Dido's downfall are worthy of
Saint Trinian's.

If the remaining offerings are a bit
of a letdown by comparison, it is not
that they are in any way substandard.
The rather mysteriously named
Tragicomedia has collected several
relatively obscure, but nonetheless

excellent, vocal pieces d'oc-
casion. The group performs
them with as much author-
ity, if not with as much
imagination or polish, as
Les Arts Florissants. Prove-

nance is listed for all of the instru-
ments (a mixture of 18th -century
antiques and modern copies), but,
curiously, I find no indication of
where the recording was made.

A

PURCELL

1,10.1,10.M.41.

minous output. And all evince a fine
fluency of musicianship. But they are
not all equally successful.

The best of the lot is unquestion-
ably William Christie's reading of

J 0 II ANNES BRAHMS
The Complete Piano Variations

Ian Hobson, piano
ARABESQUE Z6654-2

Two CDS; 2:17:05

rahms had a way
with the varia-
tions form, and

it's nice to have all of the
piano examples under one
roof, so to speak. Because
of the unanimity of style, I
suspect that the Claude Hobson
credited with the other two hands in

1111 Comriirt
NANO

1011,04,1IS B0.411w

the four -hand pieces is actually Ian's
alter ego, created by the magic of
multidubbing. You'll find more au-
thoritative, more clearly individual-
ized readings of the Handel or Pa-

ganini Variations elsewhere,
but Hobson's interpreta-
tions are solid and some of
these pieces are relative rari-
ties. All are very well
recorded by Arabesque on
a Hamburg Steinway in the

Foellinger Great Hall in Urbana,
Illinois. Robert Long
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The fantasia had been an accepted form
since the Elizabethans, but Purcell was the last
composer of note to use the basically poly-
phonic form. When Peter Warlock first pub-
lished these pieces in 1927, they were consid-
ered an astonishing find. They still are. Good
as Hesperion XX's performances are, they are
just fussy enough to distract somewhat from
the music. Frankly, I prefer modern strings to
this collection of viols, whose rather astrin-
gent sound undercuts the rich vein of passion
within the fantasias, but I guess I'm a hopeless
case in this era of authenticity. The recording,
made in a Catalan castle-on analog equip-
ment, it seems-is exemplary.

A little brighter and edgier in sound (as
captured in a small Dutch church), but no less
authentic in instrumentation, is the combina-
tion of baroque violins, viola da gamba, and
theorbo (a plucked instrument resembling a
lute on growth hormones) used by The Locke
Consort for the "Sonata's." (The apostrophe
evidently quotes the first edition.) These are
very different from the fantasias, being con-
trapuntal in texture and based on Italian mod-
els. If the fantasias look backward to, say,
Dowland, the sonatas anticipate Bach and Vi-
valdi to some extent.

Worthy jobs, all. But be sure to listen to that
outstanding Dido. Robert Long

electron ics
a division of Clarity Electronics LTD.  4120 Meridian Bellingham, WA 98226  fax (360)734-3314

High end audio & video,
separates & components
and lots of other really

coot stuff!

HUGE SELECTION!
FREE DELIVERY!

(ON ALL ORDERS OVER $100.00 TO BE DELIVERED WITHIN THE CONTINENTAL U. S.)

GREAT PRICES  EXCEI 41 ENT SERVICE
ASK ABOUT OUR SPECIAL OF THE MONTH!

FecEzCODs & POs

WELCOME!
ALL TIMES PST: M -F 6:30A to 6:30P/SAT 7:00A to 6 OOP/SUN 8:00A to 5:00P

-
_

1
koocoi'' I

Krommer: Clarinet Concertos in E Flat
and E Minor; Sinfonia Concertante in
E Flat for Flute, Clarinet, and Violin

Paul Meyer, clarinet; Jean-Pierre Rampal, flute;
Janos Rolla, violin;

Franz Liszt Chamber Orchestra, Rampal
DENON CO 756355, CD; 76:07

Who? Krommer? Born three years after
Mozart, died three years after Beethoven,
Franz Krommer was actually named Frantisek
Vincent Kramar, from the fringes of the Aus-
trian empire. (A solidly German name went
over better in the musical capital, Vienna:
Hence, Krommer.) A minor composer, yes,
but not that minor. The big piece on this CD,
and decidedly worth the listening, is the last:
The Sinfonia Concertante, Op. 70, of about
1808-very late for that transitory format and
indeed quite a unique piece for its day.

The "concertante," as it is often called, was
simply a concerto for a group of solo instru-
ments (from two to perhaps five), the happy
successor to the old baroque concerto grosso.
Some surprisingly rigid traditions grew up
around the form. For instance, almost all con-
certantes are in E flat, perhaps originally to fa-
vor brass instruments. And all are relatively
long, sprawling, re-
laxed-even Mozart's. In
addition, solo color is
always emphasized
against a full-size orches-
tra of the period. Some
30 years after Mozart,
Krommer has all this down to perfection, in a
somewhat early -Romantic vein but actually
not so different from its models.

The solo group (clarinet, flute, and violin)
is ideal for recorded sonics and is beautifully
handled in the Denon recording. The famous
Jean-Pierre Rampal, glory of France, is bal-
anced impeccably with Paul Meyer, the young
clarinetist, and an almost anonymous (but
nonetheless excellent) violinist, Janos Rolla;
this group of three, in turn, is ideally balanced
against the Beethoven -like orchestra. The
booklet cover, however, is pure public rela-
tions: Jean-Pierre, large as life, out in front,
with Meyer-youthfully longhaired-stand-
ing right behind him.

Actually, in the first two works, Jean-Pierre
does not play, but is only the modest conduc-
tor. These two are worth playing first for
the extraordinary virtuosity of the clarinet
part-and keep in mind that the original
instrument would have had mostly finger
holes, like other instruments of the time.
The Op. 30 concerto (1803) is overly reminis-
cent of the much earlier pre -Mozart banalities
in the galant style, though the clarinet
melodies are nice. The "second concerto,"
marked Op. 86, is apparently not even by
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Krommer. It seems to be a sort of arrange-
ment by him-call it Krommer-Kramar-
Kuffner, musical scrambled eggs. Competent-
ly written but somewhat coarse and loud.

Thus, when you get to the Concertante,
things are much more lively-you will imme-
diately hear how much more powerful and ex-
pressive this music is. Surely it was the inspira-
tion for the whole CD, and no doubt
Jean -Pierre's own choice. Its uniqueness is an
almost folksy quality; it seems based through-
out on dance -like or folkish tunes, elegantly
dressed up in the manner of the time. This, as
well as the superb recording, accounts for a lot
of its charm. Edward Tatnall Canby

Smetana: String Quartets Nos. 1 and 2;
Debussy: String Quartet

Medici String Quartet
NIMBUS NI 5389, CD; DDD; 71:09

Powerful, passionate readings of all three
works, captured in lushly reverberant space,
with a wide soundstage in which each in-
strument can be pin-
pointed during every
moment. It would be a
truly outstanding CD
but for two considera-
tions: The sound is
perhaps a little too
lush, and, much more important, the pas-
sion frequently induces the Medici to lose
sight of basic technique. I'd willingly dis-
pense with a little of the emotion if it could
buy better ensemble and intonation. But
listen for yourself; you may not mind the
lapse at all, and there is much here to
admire. Robert Long

Villa -Lobos: Piano Trio No. 1;
Ravel: Piano Trio in A Minor

The Ahn Trio
CHESKY CD 124, CD; DDD; 52:00

Youth is adaptable-wherever it may do its
learning. This is one of the finest chamber
performances-violin, cello, and piano-that
I ever hope to hear, and it comes from The

Ahn Trio, three sisters
out of South Korea, pol-
ished at the Juilliard
School in New York. The
cover art makes them
look about 19, but they
have been in the busi-

ness since 1980, arriving here after thorough
training in their home territory.

The Ahn Trio's playing, for this old hand at
Romantic music, is breathtaking. How many
hundreds of others, following the composers'
score or their teachers' admonitions, miser-
ably fail to grasp the reality! It is enormously
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perishable, this sense for Romantic playing, so
prized among the Romantics themselves. It is
easily lost. But it can be born again.

I began with the Ravel. That high-tension,
semi -impressionistic, yet always modern Rav-
el manner is realized here to perfection. I
could hardly believe it. Such marvelously
long -breathed pacing of the typical Ravel ex-
tremes, rising to great, sulky, pounding cli-
maxes that fade ever so slowly to drawn-out
stillnesses. It is all there. As an early work
(1913), this is one of Ravel's best, and never
better played.

As for the Villa -Lobos, a few years earlier
and his first major publication, it is surprising
for its lack of Brazilian influence. Just a big,
genial whamslammer of a Romantic war-
horse, lengthy but relaxed, well written and
full of good tunes. Again the three players un-
derstand, and make the listening pleasant and
lively.

The sound is superb, ideal for subwoofers,
thanks to Steinway's biggest. And 128 -times
oversampling-phew! I would have preferred
a bit more distance for violin and cello, but
with such enormous piano sound, where
could you put them? Edward Tatnall Canby

Charles Tomlinson Griffes:
The Kairn of Koridwen
Ensemble M, Emil de Cou

KOCH INTERNATIONAL CLASSICS
3-7216-2, CD; DDD; 51:42

No, not a new sword -and -sorcery novel or a
computer game: This is the first recording
ever of a lovely chamber piece for eight instru-
ments by the "American Debussy," Charles
Tomlinson Griffes. "Kahn" means sanctuary,
and "Koridwen" is the moon goddess in this
druid legend. The dance -drama, created for
an avant-garde theater in New York in 1917,
was, for all practical
purposes, lost until now.

Griffes deserves more
concert hall and disc at-
tention than he has re-
ceived. He was the first
American -born compos
er to be linked to the international music
scene-and not just Germany. The music of
Debussy, Scriabin, Stravinsky, and others are
alluded to, though not actually quoted, in The
Kairn of Koridwen.

There are 17 short sections, which flow into
one another, in two scenes. While their titles
can be of interest to match up with the mu-
sic-"Dance of Joy," "Fury of the Priestesses,"
et al.-the symphonically conceived score
makes sense simply as a fresh and evocative
abstract musical experience. The unusual
combination of instruments (flute, two clar-
inets, two horns, harp, celesta, and piano)

-W1 4RIFFES
M." 1.1,...VO,

provides many unexpected timbres and tone
colors, to which you can attach all the per-
sonal fantasies you desire. Producer Michael
Fine has expertly captured a perfect balance
of instrument placement and natural hall
acoustics. John Sunier

John Tavener: Akathist of Thanksgiving
Soloists, BBC Singers, Westminster Abbey

Choir; BBC Symphony Orchestra,
Martin Neary

SONY CLASSICAL SK 64446
CD; DDD; 77:31

Sound: B+, Performance: A-

John Tavener is a British composer, but his
soul is centered in the Russian Orthodox
Church, to which he converted many years
ago. It's that spirituality that informs
"Akathist of Thanksgiving," a massive choral
work based on a Russian Orthodox hymn of

thanksgiving written in
the 1940s by Archpriest
Gregory Petrov.

Tavener has placed
Petrov's hymns amidst a
choir of basses and
countertenors. He cre-

ates soaring refrains and an uncanny vocal
continuum that underscores most of the work
like lost spirits. The BBC Symphony Orchestra
is only called in a few times, to uplift a few of
the "Amens" that conclude each section and
to create a roiling counterpoint to Petrov's
hymns to God's glory, despite the turmoil He
may make us endure.

Gregorian chants, and the work of com-
posers such as Arvo Part, have their spirituali-
ty couched in Latin, making it abstract, am-
biguous, and, hence, approachable for
non -devotees. Tavener, however, puts his reli-
gion on the line, voicing the hymns in English.
His path to transcendence is no less evident,
although it is much less open to interpreta-
tion. The fact that Petrov died in a Siberian
prison camp only makes "Akathist of Thanks-
giving" all the more resonant. John Diliberto

The American Clarinet (Copland,
Bernstein, Gershwin, Gould)

Larry Combs, clarinet; Bradley Opland,
double bass; Deborah Sobol, piano
SUMMIT DCD 172, CD; 49:15

The clarinet is a remarkable instrument. In
our times it has spanned the range from deep-
est classical to the most celebrated pop and
jazz. Mozart discovered it and wrote exalted
music for it, even recasting his Symphony in G
minor to include it. Carl Maria von Weber
launched the Romantic era with its mystic
sound. Much later, Brahms fell for it suddenly
and wrote marvelous clarinet music, at his
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PART ONE -
MULTIPLE CHOICE
1. The Linn Majik control amplifier is

o(n)

A. Integrated Amplifier

C. Power Amplifier

B. Preamplifier

D. Headphone Amplifier

E. All of the above

2. Using special Linn "Sneaky" Modules the Majik

Ian become a(n)

A. AM/FM Receiver

C. Active Electronic Crossover

B. Multi -Room System

D. Any of the above

3. The Linn Majik

A. Adapts to your ever changing life-styles.

B. Expands to provide music throughout your

home.

C. Grows into an ultra high-performance

multi -amp system.

D. Features remote control and advanced

solid-state switching.

E. Is surprisingly affordable.

F. All of the above

e 013TkovIs
CUoce

See Part II of the exam on page 81
and Part Ill on page 83.

For additional information call

1-800-LINN HI-FI
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CIRCLE NO. 2 ONL READER SERVICE CARD

" Grade A....I Prefer it to all But Some Active

Processors Carrying A Price Tag Of $3,000"
John Sunier, Audio 12/94
HTS-1 Playback Report

HTS-1 FIVE CHANNEL HOME THEATER DECODER

RLC-1 REMOTE _INE CONTROLLER
to ,:`? NS

UPGRADE YOUR CURRENT STEREO SYSTEM
TO WIRELESS REMOTE CONTROL AND FIVE CHANNEL
HOME THEATER WITH THESE AFFORDABLE, AWARD
WINNING PRODUCTS FROM CHASE TECHNOLOGIES

Add Five Channel Home Theater with the critically acclaimed HTS-1 Passive
Matrix Decoder with 5 discrete outputs. It will give you all the performance of
a prologic system, without the high cost, noise, or distortion. If you own an
older stereo receiver, pre amp or powered sub woofer and want the
convenience of wireless remote control, the proprietary RLC-1 is the only
product on the market today that will allow you to upgrade, rather than replace
your current system.

Both are available at better audio stores,
the best catalogs, and at selected
locations of.... eftNo"' mzianzimme

MAME
C;, XNC )I

111 Second Ave N.E., Suite 700A, St. Petersburg FL 33701
800 531-0631  FAX 813 896-7899

mature best. Then came our times, and the
clarinet was into unheard-of new sounds-
jazz, Benny Goodman, and all that. Plus, it is a
superb instrument for recorded reproduction
in any form, thanks to its intense, every -other-

harmonic coloration.
At one time I deplored the wild, edgy sound

of contemporary clarinet, having been
brought up on the suave playing of the late
Romantic period. No longer. The new clarinet
sound relates both to the jazz innovations of
Benny Goodman (who
also played classical)
and to my discovery
(via records) of the "pe-
riod" sound of the early
clarinet, very much
like Goodman! In
Beethoven, even Mozart, I realized, the
Goodman sound would have been entirely ap-
propriate. A startling thought. Today-and on
this CD-that sound is normal for younger
clarinet players of every sort.

Larry Combs will instantly appeal to every
ear on these terms. His tone can rise into the
stridently expressive upper range, but his
breath control, without vibrato, is astonishing
and the sensitivity of his performance remark-
able. His piano helper is excellent too, along
with the string bass in the jazzier items.

Best of all is the program-the two most
versatile of the early in-between composers,
Copland and Bernstein, oddly close in this
juxtaposition; then from the other side of mu-
sic, useful arrangements of Gerthwin, nicely
styled for clarinet. (Remember "Rhapsody in
Blue"?) And finally, active through the entire
period, highly gifted but always of a commer-
cial mind, Morton Gould. He was never better
than in these brief works from 1962, written
for Benny Goodman. My respect for Gould
has gone way up. Edward Tatnall Canby

Bach: Suite in E, BWV 1006a;
Fugue in G Minor, BWV 1000;

Suite in C Minor, BWV 997; Prelude,
Fugue, and Allegro in E Flat, BWV 998;

Suite in E Minor, BWV 996
("Aufs Lautenwerck")

Kim Heindel, lautenwerk (lute -harpsichord)
DORIAN DIS-80126, CD; DDD; 57:42

Kim Heindel's first lautenwerk CD (Bach,
Dowland, Duphly, Scarlatti, and Weiss, on
Gasparo GSCD-275) slipped past me. Not
wanting to get caught napping twice, I made
sure to familiarize myself with this one. I dis-
covered not only an expert performer but also
a delightful, almost totally forgotten baroque
instrument.

Briefly put, the lautenwerk looks like a
harpsichord (Kim Heindel's has two keyboard
manuals), but it has gut strings instead of

CIRCLE NO. 7 ON READER SERVICE CARD
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with

f you're one
of those mu-
sic lovers who
associate the
pipe organ

funerals and

Die Orgel Tanzt
(The Organ Dances)

Rainer SeIle and Nicol Matt,
organ; Hiker Honauer and

Jochen Ille, percussion
BAYER RECORDS BR 150 009

CD; 55:42

musty liturgical moods, try
this disc on for size! Its nine
short selections have the
King of Instruments shak-
ing a leg or two. Saint-

' 2 I

TAN Z T

Satins' "Danse macabre" and Rav-
el's "Bolero" are so complex, they
require the services of both organ-

ists and both of the
percussionists.

The other tracks
are less familiar,
swinging solo -organ
encore pieces except

for one percussion duet.
The sonics are superbly
w de -range, with a fine feel-

ing of cathedral acoustics
yet without smearing the

faster moving passages. A terrific
demo disc. Pick this one up Mach
schnell! John Sunier

metal, and no dampers. Thus, it has a lute's
unaggressive, sustained voice combined with
all the mechanical speed the performer's 10
fingers can muster.

BWV 996 aside, none of these pieces was
specifically designated for performance on the
lautenwerk-and the designation of BWV 996
is not in Bach's hand. Rather, they are from
the "lute" group in the Bach catalog. However,
since Bach played the
lautenwerk but not the
lute, we need harbor no
qualms about instru-
mental authenticity.

The innumerable
fans of such plucked in-
struments as the guitar and lute will find this
disc a delightful discovery, and the quality of
the music chosen speaks for itself. In addition,
this CD boasts luscious instrumental sound,
captured in radiantly resonant sonics by
Christopher Greenleaf. Paul Moor

Brahms: Serenade No. 1;
Elgar: In the South, Op. 50
Ochestra Ftlarmonica della Scala,

Riccardo Muti
SONY CLASSICAL SK 57973, CD; 71:05

Two northern composers, better known for
their later works, and a tutto-Italiano perform-
ance! Here's a CD that flouts all the rules
about playing German -style Romantic music.
Though it defies my own best -thought-out
Romantic principles, I loved it-especially, of
course, the Brahms. Such is the pleasure and
surprise of record reviewing!

Both works are impeccable technically.
Brahms was 24 when the gist of his music was
composed in a different form, 27 when it ap-
peared, revised and enlarged, as a first essay
toward the Romantic symphony (along with
Serenade No. 2). Elgar was in his 40s at the

time of his concert overture but still some-
what of a British beginner, just bursting upon
the English scene as-at lasfi-a rival to the
continent's best. Both works are fresh and
new -sounding. But the Elgar, inspired by a
stay at Alassio in sunny Italy, is-well, try it
and see: You will think you have the wrong
piece. It is pure Richard Strauss! Not slavish
but all-out indeed. I could hardly believe it.

To be sure, after about seven minutes, Elgar
suddenly sounds out. The Enigma Variations?
Not for long. Sorry, but I found most of this
music listenable only when I could manage to
stay awake. Age or no, and despite its technical
mastery, it is a kind of student piece.

Turn then to Brahms, and a pioneering
work that is at its depth a serenade in the
Mozart -Haydn mold-six movements includ-
ing two scherzi and a minuet and trio-yet
clearly on the way to being a symphony. For
the modern listener it has everything from
dance -like folk rhythms to bits of the deep
Black Forest, all beautifully worked on a sym-
phonic scale. It is the very best of this compos-
er when he was young, slim, and beardless (or
maybe just sprouting).

The all -Italian playing? A nearly rigid, al-
ways rapid tempo, strikingly unlike the older

Northern performances
of Brahms and surely ut-
terly different from those
in Brahms' own day. I

kept seeing one of to-
day's youthful joggers:
Easily rhythmic, pausing

yet never letting up on the beat. It should be
wrong, such a rhythm-but it works. The beat
is balanced by a superb sense for the softest,
most delicate pianissimo, all that Brahms
could have hoped for. So doze pleasantly
through the Elgar (it comes second), then go
back, reprogram your player, and thrill to the
Brahms. Edward Tatnall Canby
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PART TWO -
TRUE OR FALSE

T or F 1."...the Malik -I is one cone kicker of an

amplifier...give it a listen...1'11 guarantee

you'll be impressed." Hi-Fi World

T or F 2."...our use of the Linn Majik-I was an

unalloyed pleasure. The smoothness and

silence with which it's controls operated

were striking...We could not resist opening

up the Malik -I. Its interior can only be

described as gem -like." Stereo Review

T or F 3."...the Linn Malik can serve as the heart

of a robust and uncompromising home

audiophile system." The Common -Sense

Audiophile

Vie0tVIliglieava
is tctie.

See Part I of the exam on page 79 and
Port Ill on page 83.

For additional information call

1-800-LINN HI-FI



RECOR

The Complete Live
at the Plugged Nickel, 1965

Miles Davis
COLUMBIA CXK-066955

Eight CDs, 7:11:22

Sound: B-, Performance: A

et's get one thing straight:
Despite what an eight -
CD box set implies, this
particular Miles Davis
Quintet gig at Chicago's
Plugged Nickel was no
monumental event. Davis

wasn't unveiling any new concepts,
and judging from the din in the
background, the audience wasn't es-
pecially reverential. Apparently this
was an average two -night stand in
1965, in a club where the Quintet had

played before and would play again.
Even the fact that Teo Macero was
recording them wasn't unusual, for
he often casually captured Davis live.
But it's this casualness that makes
the present recordings, released for

DI NGS

the first time in their entirety, extra-
ordinary: Rarely has a band explored
so freely while accomplishing at such
a high level. It's easy to understand
why Tony Williams, Ron Carter, Her-

bie Hancock, and Wayne Shorter
were considered the definitive Miles
Davis unit.

For this band, songs were launch-
ing pads for improvisation and ex-
ploration. When Davis and drum-
mer Tony Williams shift the accents
of "If I Were a Bell," refocusing the
song from wide angle to macro, you
can hear Davis engineering intricate
changes of rhythm and dynamics.
The moments when he and saxo-
phonist Shorter engage in inter-
twined exchanges, slip -sliding over
each other, resemble an orchestrated
ballet. Shorter energizes the second
track, "No Blues," with a knotty,
sideways solo.

Bassist Ron Carter, like his coun-
terpart in John Coltrane's group,
Jimmy Garrison, was a space naviga-

tor-pushing, probing, and finding
gaps in the fabric. As with every
member of this quintet, he was a
strong individualist but thrived in
the group environment.

Jazz critics, especially in the '50s
and '60s, liked to compare Davis'
playing to Hemingway's fiction; it
had a stripped -to -the -bone style that

got to the essence of an emotion
without muss or fuss. But a better
analogy might be found in Latin-
American writers such as Jorge Luis
Borges or Gabriel Garcia Marquez.
Like them, Davis played with shad-
ows and light, giving brief, often am-
biguous glimpses into an interior
life. The rendition of "'Round Mid-
night" on this CD set could serve as a
soundtrack for one of their stories-
it's full of hidden corners and dark
dreams, with a loose grip on reality.

And while critics often considered
Miles Davis' technique limited, here

LOCAL COLOR
Jay Anderson

dmp CD -507, 55:09
Sound: C+, Performance: B-

On his latest release, bassist Jay
Anderson uses his solid, meaty lines
to thread together some disparate el-
ements, with mixed results. The title
track floats along gently, buoyed by
Arto Tuncboyaciyan's vocals and
percussion, and "Down Time" offers
a funky showcase for trumpeter Tim
Hagans' pungent sound. But a cover
version of Mar-
vin Gaye's
"What's Go-
ing On" lacks
the requisite
soul, despite
all the best ef-
forts of harmonica ace Toots Thiele-

mans. "At Sundown" sounds like a
desperate attempt to impersonate
Bill Frisell, and while "Go Figure"
features some artful improvisation,
its flirtation with hip -hop is so insu-
lated that it doesn't even own a view
of the street. Also, though dmp's 20 -

bit recording technology may indeed
I add some fibrous texture to each of

Anderson's plucks, the overall sound
lacks vibrancy. Instead, it's squeaky-

clean, and Local Color lost something
in the wash. Larry Blumenfeld
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B eggars
Jai Uttal

TRILOKA 7208-2, 66:55
Sound: A, Performance: B+

and Sain-is

Jai Uttal's third exploration of East/West
melding is a tribute to the passionate street
singers of India. Uttal's own passionate
voice predominates, but it's the
blending of trombone and oud,
saxophone and gubgubbi, elec-
tric guitar and sarod, dunbek and
backbeat that makes Beggars and
Saints so successful.

A connection to Peter
Gabriel's experiments in cross-fertilization
is apparent on the album's lone English -
language tracks, "Be with You" and "Con-
ductor," the latter featuring Uttal's Ap-
palachian -style banjo playing against

dunbek accompaniment. Elsewhere, Uttal
and his Pagar Love Orchestra weave highly
original worlc-beat tapestries that groove as
well as intrigt.e. Perhaps the most successful
of these is "Radhe Radhe," which combines
Peter Apfelbaam's tenor sax and Jeff Cress -
man's trombone and flugelhorn w th soul-
ful non -tempered Indian vocals. Apfelbaum

also gets to blow against a mesmer-
izing groove on "Lake of Exploits,
Pt. 2." Uttal, who plays guitar in
Apfebaum's Bay Area -based Hiero-
glyphics Ensemble, seems t..) exploit
the trombone's non-tempe-ed qual-
ity throughout the album, often

writing snaky unison lines that combine
Cressman sarod or violin.

This is sp ritual music with poi under-
tones and an undeniable groove. It's multi-
culti on the E 00, I loot. Bill Milkowski

he offers some evidence to the contrary, un-
corking pyrotechnics on the barn -burner
"Walkin'." With the freer rhythmic structures
of "Agitation," you can hear Davis developing
the clarion call that would serve him well
some years later with the echo-plexed version,
on Bitches Brew.

Not every moment of Live at the Plugged
Nickel is unalloyed brilliance. The first version
of "No Blues" occasionally falls more into
slumber than nuance, and it takes Shorter a
while to get going at times. But this set re-
mains a tantalizing glimpse into the collective
unconscious of a group bent on discovering
itself. John Diliberto

Friday Afternoon in the Universe
Medeski, Martin and Wood

GRAMAVISION 79503, 57:06
Sound: B, Performance: B+

Medeski, Martin and Wood's acclaimed
1993 debut, It's a Jungle in Here, was a grand
production that featured horn sections and
guest guitarist Marc Ribot. But their followup
captures what the trio truly does best: Infec-
tious grooves with audacious solos on top. It's
a provocative blend of James Brown -flavored
dance rhythms and Sun Ra-influenced impro-
visation-a brilliant marriage of body, mind,
and spirit.

Essentially an organ trio, the group is often
billed as an acid -jazz band, although they're
more experimental than most ensembles
working under that banner. Though John
Medeski's earthy Hammond and Wurlitzer
organ work, as well as his funky clavinet, are
rooted in the late '60s Blue Note traditions of
Big John Patton and Lonnie Smith, his subver-

sive tendencies eventually rise to the surface.
Drummer Billy Martin provides a Clyde Stub-
blefield backbeat, while Chris Wood's huge -
toned acoustic bass adds a hip -hop anchor.

Groove is the essence but not the final word
to Medeski, Martin and Wood's approach.
These boys love to take their music all the way
out, as they do on several of Friday Afternoon's
free -form interludes, e.g., "Paper Bass,"
"Clams," and "Tool Box." Theirs is an un-
abashedly avant-garde aesthetic-enough to
puzzle most acid-jazzers looking for some-
thing to dance to-but that's what separates
them from the flock. Bill Milkowski

JC on the Set
James Carter

DIW/COLUMBIA CK 66149, 65:27
Sound: A, Performance: B+

Not one but two people told me to check
out JC on the Set, Detroit native James Carter's
first session as a leader. It's understandable
why. Working in quartet with three other Mo-
towners-pianist Craig Taborn, bassist Jaribu

Shahid, and drummer
Tani Tabbal-the 25 -
year -old multiple -reed
player comes at you like
a relentless powerhouse.
The opening title track
and its follower, "Baby

Girl Blues," are both screamers, and Carter's
sound is the "growl" and the "big tenor"
rolled into something up-to-the-minute.

But despite his talent, judgment must be re-
served. Is Carter another 20 -something with
chops, or is this nervy young lion-who plays
baritone on his reading of Duke Ellington's

PART THREE -
EXTRA CREDIT

If you can correctly answer the following three

questions we will send you a Linn Malik

infcrmation packet, the name of your local Linn

dealer, and a gift certificate redeemable for a free

Linn CD when you audition the Linn Majik control

amplifier.

1. Who are you?

2. Where are you?

3. What's your phone number?

Call us with your answers at 1-800-546-6443,

fax to 317-841-4107, or mail to:

Final Exam

c/o Linn Hi-Fi

8709 Castle Park Drive

Indianapolis, Indiana 46256

SOOLISS
for

AUDIO/AUGUST 1995
83 See Part I of the exam on page 79 and

Part II on page 81..



"Caravan"-the real deal? He will be, when he
learns to be less overwhelming and escapes his
tendency to overplay.

Carter sounds like a cross between Arnett
Cobb, Von Freeman, and David Murray, and
it's quite clear he's paid close attention to all.
By covering Sun Ra's obscure but beautiful
ballad "Hour of Parting," he establishes his
awareness of the great breadth of music avail-
able to him. But that awareness needs to ex-
pand. There's no doubt that JC is on the set,
and his exuberance won't go unnoticed. But
we need him to take more frequent pauses for
the cause-just so we, if not he, can occasion-
ally catch our breath. Jon W. Poses

Nice View
Tim Berne's Caos Totale
JMT 314 514 013-2, 77:08
Sound: A, Performance: A-

If song titles like "The Third Rail" and "Im-
pacted Wisdom" aren't fair warning, brace
yourself; Nice View's three cuts are intimidat-
ing in more than just words, with one track
clocking in at nearly 40 minutes. Perhaps it's
because each composition is more like a sonic
universe than a song, requiring ample time to
create a world. Once within, you realize that
the alternative realities of alto saxophonist
Tim Berne are not really "Caos Totale"-
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which is to say, there's a craggy sense of order
at work.

"It Could Have Been Worse" builds from
shards of noise created by Marc Ducret's gui-
tar into swells of sound and tight ensemble in-
terplay featuring some of Berne's most lucid
soloing to date. "The Third Rail" begins as just
a current through Berne's alto, developing
into the charged polyphony of Herb Robert-
son's trumpet and Steve Swell's trombone.

Overall, the album succeeds as the aural
equivalent of a good collage, using various in-
strumental textures (among them Django
Bates' Peck horn and Mark Dresser's bass).
Had Nice View not been so carefully engi-
neered, the whole enterprise might have fallen
flat; happily, it doesn't, and it's worth more
than a passing glance. Larry Blumenfeld

FAST TRACKS

Black, Brown and Beige: Duke Ellington
and His Orchestra, Featuring Mahalia
Jackson (Columbia/Legacy CK-64274,
35:32). A prime example of Ellington's ge-
nius, with Mahalia Jackson's glorious voice
playing a vital role. Conceived and written
by Ellington as a musical impression of the
African -American experience, it's as close
to perfect as a jazz -classical hybrid can get.
Plus, it's richness and depth, along with
wide dynamic and frequency range, are
audible on even modest equipment. J.S.

Michel Plays Legrand: Michel Legrand
(Laserlight 12 306, 68:00). This bargain-

price gem is an audiophile -quality session,
recorded two years ago with an extraor-
dinarily talented group of musicians.
Legrand's spontaneity is what makes this
one tick-no arrangements or charts were
used. It's an excellent showcase for his tal-
ents as pianist, singer, and, especially,
songwriter. J.S.

The Music of Pat Metheny and Lyle Mays:
Bob Curnow's L.A. Big Band (The MAMA
Foundation MMF 1009, 73:02). Curnow,
a trombonist, arranger, and composer for
Stan Kenton's Orchestra, has long been in-
spired by Pat Metheny. It was only natural
that he arrange a dozen compositions by
Metheny and Lyle Mays (Metheny's writing
partner) for his own group, L.A. Big Band.
The result evokes the Kenton band's colors,
timbres, and wide dynamic ranges without
overemphasizing the brass. This recording
should increase mutual appreciation be-
tween the L.A. Big Band and Metheny
camps. (Available from The MAMA Foun-
dation, 555 East Easy Street, Simi Valley,
Cal. 93065.)
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Receivers 1 Amps/Preamps

Mao AG -V1050
Remote A/V Stereo Receiver

100-watts/ch .6 audio inputs, 2 video inputs
*Motorized volume control Headphone jack
*Quartz PLL synthesized tuner with 30- station
memory Mt List Price $319

$149"
Sherwood RX-1010 fn
. 35 watts/channel, 30 station presets

Sherwood FIX -4030R
kvatts/ channel, surround sound, remote. '159"

Technics SA-GX190
00 watts/channel, audidvideo 79"

JVC RX-317
-10..0e/channel, remote

JVC RX-717 NEW!

Compact Disc

$179"

CM
if -7=1 C-1 nil

RCA CD -1051M
Compact Diso Player

Midi size 9 -key remote control 2 -digit LED
display 2x oversampling *Dual 16 -bit D/A
converters .20 program memory  1 yea'
parts & labor warranty Mk List Price $169.95

$8 9" (RCA CD1051M)

Technics SL-PG450
.1 -bit, 20 -track programming, remote..............."149"
Sherwood CDC -5030R
5 -disc Changer, remote.

Magnavox CDC74517 g4 A 9165
5 -disc Changer, 192v oviosampling, remote...

Technics SL-PD787 $.$
4 -disc Changer, front -loading I vs
JVC XLM-415
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$149"
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 Program Directors Multi -brand TV/Cable
'emote Mfr. List Price $129.95

$ 369"(PAN PV45641
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Panasonic PV -4561
.4 -heads, VCR Plus., universal remote $299"
JVC HR -J620 NEW!
.4 -heads, 1 -year/B-emant, remote. '299"
Sony SLV-740HF NEW!
.4 -heads, shuttle control. &event/I-month CALL
Sony SLV-940HF NEW
.4 -heads, VCR Plus+, unified remote CALL

TDL
El ECTRONK-S

Loudspeakers

Design Acoustics PS*1010
Bookshelf Speakers

3 -way 10- woofer Woofer faces downward
producing excellent bass in a compact
enclosure *Provides exceptional lifelike stereo
image Black o' oak AM. List Price $639.95

$3499"PaciprA PS1010.BK)
t DA PSI 010-0A)Corwin Vega 1.7

.2 -way. 7" woofer pair $169"
Acoustic Research 570 1,,,,$$
 Powered Partner Speakers, 35 vietts/spkr pair icem-
Colestion MP1
An/Outdoor watetresistant pair *269'
Bose 301-111
DirectiRefiectinf, oompact 2 -way pat $318°0
AFL 4312-BK
S tudio Monitors, 3 -way, 12" woofer__pair $499"

TDK Audio/Video Tape

-v-TDK.
Save $2 from
Single Tape

Purchase

4:91-Dk.

TDK DA -R120
Digital Audio Tape

*Metal particle tape with exclusive binder
*Composed of super -fine metal particles to
ensure the finest digital recordings Extra
smooth surface for superior running stability

$ "'Pk(TDK DARI20/2PK)

TDK MDXG74
MiniDec 74 minute length each $1194
TDK SA9OLXS8F2
Super Avilyn high-Nas (inc 2 -FREE) ...........10-pk $1495

TDK T160H11/4PK
VHS Tape, standard grade 4-pk 1999
TDK TC3OEHG/2PK
VHS -C bars High Grade Tape__.._.2-pit *7"
TDK P120HMP
44 metal parlide tape each *649

TDL Near Field Monitor
Audiophile Compact Speakers

 Incred ible accuracy from a very
compact enclosure Tapered reflex port
design with 5 woofer produces a rich
natural bass response Recomended
power rating:10-60 watts 8 ohms
*Black or rosewood cabinet

(TDL NFM-BK)
(TDL NFM-RO)

Cassette Decks

Aiwa AD -S950
3 Head Cassette Deck

.2 -motor dual capstan Antimodulation tape
stabilizer *Dolby S, B & C Dolby HX-Pro
 Fine bias selector Counter zero return
 Music sensor *Remote Mfr. List Price $499

$32995 (AIW ADS950)

Mac V-375
*Dolly B, center mounted mechanism..._....._._..

Aiwa AD -F450
* Dolby B,C HX-Pro, fine bias, remote $149"
Tears R-580
4Mo-reverse, Dolby B/C/I1X-Pro, 110i220 59"
Tershnios RS-BX501 $

19996
Team V-8030SS
.3 -heads & motors, Dolby C, HX-Pro $799"

Portable CD Players

Panasonic SL -11490
Portable Compact Disc P

 10 -second anti -shock memoryll=t-
resistant design Backlit LCD 24 -track
programming Rechargeable batteries
*Headphones AC adapter$1799$

(PAN SLS490)

Aiwa XP -55
Shock Protection, 24 -hit prg, headphone . '129"
Aiwa XP -R90
*Portable CD with AM/FM Tuner, rechargeables1 4995
JVC XLP-61CR
Car CD, rechaegeable, anemones '149"
Sony D-247
Electronic Shed Protection, rechargeable*I 49'
Sony D -824K
Car Damian, Anti-shodi, accessories '199'

Proton AP -2000
Preamplifier

* Remote control *Active subwoofer crossover
*Separate listen and record MC phono input
*Headphone jack

Mfr. List Price $399

$ 259"(PRT AP2000)

Carver PSC-50
Cual Zone Preamplifier Sonic Holograple.......CALL
Proton AA -2080
-Power Amplifier, Be watts per channel............*499"

Proton AA -1660
.6 Channel Privet Amplifier for Home Theater..$599"

Carver PM -700
Professional Power Amp, 225 wetts/ch. CALL
Perreaux 2400
Relerence Series Power Amp. 21:0 watts/ch CALL

:Double Cassette Decks:

Term W -515R
Deal Cassette Deck with Aide -Reverse

Deck #1 features auto -reverse playback
 Dolby B Normal & hi -speed dubbing
*Continuous playback

Mfr. Lis: Price $179.95

$89" (TEA W515R)

Technics RS-TR252
Auto-reoerse, Dolby 13/C/HX-Pm. .$159"
Technics RS-TR373
-Dual auto -reverse, Dotty B/Chi1X-Pm .M79"
JVC TDW-309
oual auto -rev, Dolby EIRAIX-Pro,

Sherwood DD -6030C
Dual auto -rev, Dolly B/CMX-Pro .*199"
Teohnics RS-TR575
{Nal auto -rev, Dolby B/C/I1X-Pro .229"

1_01%1100N

LUCIANO PAVAROTTI  BRYAN ADAMS
MICHAEL KAMEN  ANDREAS VOLLENWEIDER

siiLonoon" $8co "ca
Also Available

Pavarotti & Friends Volume 1
LON 440100 $11.99co$8.99cass

Pavarotti In Central Par*
LON 444450 $11.99cD$8.99cass

Call to Ode look Rovlosol lu 11111 Isom

Si

CALL US TOLL FREE FOR ITEMS NOT LISTED IN THIS AD SE HABLA ESPANOL

SEND MONEY ORDER,CERTIFIED OR CASHIER'S CHECK, MASTERCARD, VISA, AMERICAN EXPRESS or DISCOVER CARD
(include Interbank No. expiration date and signature) To: J&R Music World, Dept AU0895, 59-50 Queens Midtown Expwy, Maspeth,
Queens, NY 11378. Personal and business checks must clear our Authorization Center before processing. Shipping, handling and
Insurance Charge (Continental US) is 51% of the total order with a $4.95 minimum for orders up to $500; 4% for orders over $500
to $1000; and 3% for orders over $1000. For heavyweight/over-sized items, shipment by air, or to Canada, Hawaii, Alaska, Virgin
Islands & Puerto Rico please call for information. DO NOT SEND CASH Sorry, no C.O.D's. NY residents please add sales tax
ORDERS SUBJECT TO VERIFICATION & ACCEPTANCE NOT RESPONSIBLE FOR TYPOGRAPHICAL OR PICTORIAL ERRORS.
ALL MERCHANDISE SHIPPED BRAND NEW, FACTORY FRESH AND 100% GUARANTEED. Some quantities may be limited.
Copyright 1995 J&R Music World. City of NY
Dept. of Consumer Attains License Numbers 0900310/0900615/0900616/0900617 23C al 101

13" Shop By Phone
24 Hours A Day

7131M18-1111 -81 80
To receive our free catalog
circle 19 on Reader's Service Card
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CD STO AGisi Ar51)

No. A

soRice
PO Box 747.22, Nutley, NJ 07110
Credit Cards, Checks and Money Orders accepted
30 Day Money Back Guarantee and a Full One

\\.....Year Warranty on all Models.

SORICE SYSTEMS Include...
Video, Cassette, LP, Laserdisc
and Component Storage Units.

 Our A300 Model shown stores 300 CD's.

 Impeccably crafted in these Premium Solid
Hardwoods: Oak, Walnut, Teak or Cherry.

 Adjustable Shelves store any combination of
CD's, Videos & Cassettes - all in One cabinet.

4 Adjustable Solid Brass Bookends keep Discs &
Tapes upright and in place.

4 Cabinets can be stacked, wall mounted or left
free standing.

+ Optional Wood or Glass Doors are available.

4 Enclosed back provides dust protection.

4 Compact size: 391/2"H x 231/2"W x 71/2"D.
Cabinet comes assembled.

For FREE Color Literature & Prices
on our Full Line of Quality Products

Call: 1-800-432-8005
Fax: 1-201-667-8688

The Archetype Rack Systems

..111111.1.1.1.11.11.11111.1r
The Ar;hetypePa6Pbystem features the lateitt in design. The heavyduty,shelves are fully
adjustab e and vibration absorbing. Expandable- rid modular: tie system may be arranged in almost
any tTaifiguration. Available it several finish h Ii slid hardwoods. 5 Shelf units from $199

Salamander Designs
1 Lir den Place, Hartford, CT 06106  Phone 800-535-5659  Fax 203-247-3456

STORADISC ''- See why CD Review picked our Library
Series as their "top choice". Fine -furniture quality in a variety
of finishes and sizes. Call or write DAVIDSON-WHITEHALL,
555 Whitehall Street, Atlanta, GA 30303. 1-800-848-9811.

The Cube
by Lorentz Design

Stores

306 CDs
or any combination

2,s VHS Cns,M1., sr-

Feationg our patented ALLSTOP STORAGE SYSTEM, no slots.
no plassic molds, no wasted space  Full -extension drawer
slides  From high quality oak veneers and hardwood 
231 H x 19 1/2" W x 17 1/2" D  Fdly assembled  Stgckable 

Available in Light, Medium, Dark Oil Stain -(5225) &
Black ($235) - Plus shipping and handling.

To order or for free brochure

800-933-0403
Lorentz Design, Inc.  P.O. Box 277

209 IParkway Ave. N.  Lonesboro, MN 55949
FAX 507-467-2468

The AUDIO
CD STORAGE CONNECTION

puts manufacturers of CD storage units
in touch with the ideal audience...
CD purchasers unsurpassed in size,
buying activity & the need for storage of
their ever-growing CD collections!
For advertising information call:

1  800  445  6066
(Monday -Friday, 9-5 EST)

In Canada: 1.212.767.5750

America's best disc, tape and
component storage system

Free mailorder brochure
111,1111011

Per Madsen Design (415) 822-4883
PO. Box 882484. San Francisco, CA 94188

FOR ADVERTISING INFORMATION, CALL 1-800-445-6066



DEALER SHOWCASE
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Our component rack systems are the result
of serious attention to detail and pride in the
art of design and craftsmanship.

"We will even design a piece to your exact
specifications!" Our custom design department
is fast and affordable.

lallIttallesue. 2--,-.51

116010`"..7
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Audio
Racks

#5000 #2300
and others.

Comes in
4 colors to
choose from.

The
I -Beam

Component
Center

T.V. Swivel
Available.

Ili' ° l

111P- I

art ill pik

-..., NA. k
The Audio

,----,-..=.., _,---- Center
VEIL -Alt 1-3 Bays

Any Height

4_,
Adjustable
Glass
Component
Shelving.

Media-Raxx,
All Sizes

(adjustable)

I
Ping
P .

PI The Eye -So
Stack Rack
System

Callus today for your local dealer and a copy
of our detailed Newsletter with product photos
and specifications...

We Manufacture:
 Audio Racks  Laser Disc Storage
 T.V. Recorder Tables  Projector Tables
 Amp Stands  Monitor Swivels
 Big Screen Pedestals  Wall Brackets
 Speaker Stands  Audio Dusters
 Turn Table Foundations  Tube Flex Kits
 CD Storage Racks  Custom Designs

Available
B. M IP /BILLY BAGS

v. 11\ 4147 TRANSPORT ST,,10. .WIP  r
.h...'.,' NI.,./INV  ' VENTURA, CA 93003r i

(805) 644-2185
FAX 644-0434

CALIFORNIA

VALUEABLE
WE COMBINE EXCEPTIONAL

PRODUCTS WITH DESIGN EXPERTISE
TO CREATE HIGH PERFORMANCE
SYSTEMS OF UNUSUAL VALUE.

Factory Authorized Dealer for:
Adcom  Apogee  Audible Illusions

Audiolab  Atlantic  AudioQuest  Audiostatic
Celestion  DefinitiveTechnology  Denon

Fosgate  Grado  Hafler Hitachi  Lexicon
Linaeum  Mc Cormack  Mod Squad M&K

NAD  NEAR  Paradigm  Parasound  Power
Wedge  Rotel  SOTA  Stax  Sumiko  Theta

Totem  VAC  Van Den Hul  Velodyne
Vidikron  XLO & more!

Systems
Design

Group

(310) 370-8575

1310 Kingsdale Ave.
Redondo Bch., CA 90278
Tue-Fri 11 am-7pm
Sat I lam-6pm

CALIFORNIA

HOME THERTER
WITH R

DIFFERENCE
Now you can shop with confi-
dence at one of the USA's
largest dedicated Home
Theater Sales Centers! From
basic surround to full blown
THX sound, we do it all!

AUTHORIZED DEALER:
Acurus  AMC Aragon
Marantz Alon Jamo
Counterpoint  Magnum  B&K 
Coda  PSB  Energy  Veritas
 PS Audio  Audio Control 
JBL Synthesis Proton
Sonance EAD Audio
Alchemy Stax Klipsch
Kimber  Grado  Celestion  Quad.

SHOW
ROOMS

Cali us about our DEMO DEALS!

2901 West 182nd St.
Redondo Beach

AUDIO VIDEO CALL (li3 10)
California

90278371-0019

Definition

MAINE

Acurus ... Aragon ... Audio Research
... Creek ... CWD Dahlquist

Denon ... Genesis ... Grado Jamo
... Lexicon ... Magneplaner

Magnum Dynalab ... Mark Levinson
NAD Prometheans PSB

Pulsar ... Revolver ... Rotel ... SME
Sota ... Sound Connections ... Stax

Stewart ... Sumiko ... Sumo ...
Symdex Thoren ... Transparent
Audio ... VPI ... And Much More!

Hi Fi Exchmq
FORESIDE MALL  ROUTE ONE

FALMOUTH, ME 04105

(207) 781-2326

CALIFORNIA

We don't sell
perfect systems.

After 15 years, we've learned
no perfect system exists. It has to be built -
to your specifications, within your budget

To get s s today...

Is2.111111)\ %\ I AI I ,

\ RI)I N ..UII`tn

ILLINOIS

Q7C7-fAC.7(.)
A LI  D I  0

so
Legacy Amplifier and Pre -Amplifier

Call for a free catalog:
800-AUMO-HI

(800-283-4644)
Fax: 217-744-7269

Authorized Dealer:
A Legacy
A Cary
A Sumo

Fosgate
Apature
Micromega

A Pioneer Elite
A Counterpoint
A Musical Designs

Soundcraftsmen
Kimber Kable
Beyerdynamic

A Music Metre
A Quicksilver
A Monarchy

Dynaco
Hafler

A Coda

The new

Otitis -per speaker

Visit our
SPEAKER FACTORY

SHOWROOM
at 3021 Sangamon Ave.

Springfield, IL 62702

Visit these specialty retailers for professional consultation



MASSACHUSETTS

DEALER
MINNESOTA

SHOWCASE
NEW JERSEY

hi

orroton SHIP

The Best Values In Hi End Hi-Fi.

audio studio
Authorized sales and service for

Audible Illusions, Audioquest, B&K,
Beyerdynamic, Counterpoint, Dual,
Klyne, Maplenoll, Marantz, Mirage,

Mission, Monster Cable, Morel,
NAD, Nakamichi, Oideion Products.

Ortofon, Project, Proton, QUAD,
Renaissance Audio, Revox,

Sennheiser, SME, Shure, Stax,
Straight Wire, Sumiko, Thorens,
Velodyne, VPI, and many more.

414 Harvard St., Brookline, MA 02146
(617) 277-0111

FAX (617) 277-2415
INTERNATIONAL BUSINESS ACCEPTED

NEW YORK

audio technica
:S4'

YOUR SEARCH IS OVER!
NMI6_ -swift

We specialize in hard to find
phono cartridges and orig-

L inal replacement styli only!! ___41

ig (800) 221-0906
CALL TOLL -FREE FOR
FREE PRICE QUOTES
AND VISA/MC ORDERS
N.Y. STATE (SIR) 539-1112

SENO SELF ADDRESSED
STAMPED ENVELOPE FOR
OUR FREE CATALOG.

VISA

LYLE CARTRIDGES
115 South Corona Avenue
Valley Stream, N.Y. 11582

Phones Open Mon .Sat 9 emit pm

0
O

to0

sraN II

PENNSYLVANIA

PHILADELPHIA AUDIOPHILES

 ACOUSTIC ENERGY

 AIR TIGHT

 ALON

 ALTIS

 AUDIBLE ILLUSIONS

 AUDIO ALCHEMY

 AUDIOLAB

 BENZ -MICRO

 B+K COMPONENTS

 CARY

 CEC DIGITAL

 CLASSE

 COUNTERPOINT

 CREEK

 DYNAVECTOR

 EMINENT TECH.

 EPOS

 FANFARE FM

 GENESIS

 GRADO  PS AUDIO

 GRAHAM  PSB
 GREEN MOUNTAIN  REGA RESEARCH

 HARBETH  ROTEL

 HIGHWIRE  SCI-FI

 JADIS  SIGNET

 KIMBER KABLE

 KINERGETICS

 KLYNE

 MELOS

 MERIDIAN

 METAPHOR

 MICROMEGA

 MONITOR AUDIO

 MUSE

 NAD
 PARASOUND

 PASS LABS

 PRESENCE AUDIO

 SOTA

 SPENDOR

 STAX

 STRAIGHT WIRE

 TARA LABS

 TARGET

 TOTEM

 TRANSPARENT

 UNITY AUDIO

 VAC
 VPI
 WELL TEMPERED

 WHEATON

David Lewis Audio LTD

1 (800) 229-0644
OF.D PLAYER NEEDLES

AND CARTRIDGES. World's
Largest Selection and
Lowest Price!! orO

.11111,
 -'7= -

7111.11=ORIF

$1444,1.tv.Z99 OA,
®O

Proud to promote Audio Technics, Audioquesto
Bang 8, Okifsen, Goldring, Grado, Ortofon,
Shure, Signet, Stanton, Nitty Gritty, Last,
Discwasher and morel
M -Sat 10-7 Sun 12-5
419 14th Avenue SE
Minneapols, MN 55414
(612) 378-0543 FAX: (612) 378-9024

Jerry Raskin's

Needle Doctor

NEW YORK

ALPHA STEREO
Quality Corr,pvnents, Professional Installation & Service

1141,1410.11.1110MWV,IIIIN,

NAD

"We are known for the
companies we keep"

Adcom, NAD, Onkyo, Ortofon,
Audioquest, Monster Cable, AKG,
Polk Audio, Atlantic Technologies,

Beyerdynamics, Sony, PSB, Sennheiser,
Rock Solid, Audio Control, Denon,

Rockford Fosgate, and Many
More Products!

Northem NY's oldest & most renowned dealer.
57 Smithfield Blvd., Plattsburgh, NY 12901

518-561-2822
Fax: 518-561-2961

Monday -Friday 10am-8pm. Saturday 10am-6pm
Mastercard, Visa, Discover, Amex

TEXAS

/\C U R
Li ID I D V I I E

DALLAS' FINEST AUDIO VIDEO STORE
ADS
AMX
Angstrom
AR
Audio Alchemy
Audioquest
s K
BIC
Dahlquist
Denon
EAD
Forte
Jomo
JVC
Me Quart DE
NHT AC -3 D

Niles
Pioneer
Premier

Powerwedge
Rockustics

Runco
Signet

Sony
Standesign

Sumo
Target

Tice
Threshold

Toshiba
VP'

A XLO
DOLBY SURROUND

G

Bryston
Kenwood
Lexicon
M K
Parasound
Citation Certified Dealer Velodyne
Hannan Karden Soundstream

LLICASVIL Onkyo
Snell
Rane

Stewart
Da-lite

Consultation  Sales  Installation
Available throughout the United States.

1 'We Design Your'
System And

Save You Money!"
FEATURING:

 HIGH END AUDIO
 THEATER SYSTEMS
 MULTI -ROOM SYSTEMS
 IN HOME SERVICE
 EXPERT ADVICE

TRADE-INS ACCEPTED
PROFESSIONAL REPAIRS

20 rears of Sales & Service

201-744.0600

CEOADIO
193 BELLEVUE AVE., UPPER MONTCLAIR, NJ 07043

NEW YORK

SHOP US
LAST
WE WILL

BEAT ANY
PRICE*

ADS  BOSE  CARVER  DENON 
INFINITY *MONSTER  MTX  NILES 

ONKYO  PIONEER  SONY ES 
"Call For Others Not Listed"

'AUTHORIZED DEALERS

The Sound Approach
[6067 Jericho Tpke., Commack, NY 11725

800-368-2344
VERMONT

ERE IK YERADAfr, IlOPLE DE1IA.11)

YALUE.

WE. car ,(AS`rE aUTIMERS' MorJEY

AND gEITHE3 I THESE FOLKS:

Aiwurns AVINCAIST 304

At. AL Au sr Glom loNspr/ Z8
04Kre Ova( Rom Sic..ar
STub2e:so,4 Su/Jiro TAN.my

tutsrr Toeeu 1(14klUZZALI

5").4 WAR.A.rinu cI
Mn., I Auirxwr

),. AVNLABLI"

F. il,arteof rr
Cr Itreg VA...7 ,Nye

TOLL- FRET

800456'1434

8010 Bustleton Ave. Philadelphia, PA 19152
(215) 725-4080 Bank Cards Accepted

PHONE 800/414-1849
2301 N. Central  Suite 182  Plano, TX 75075

90 1f7 Jest
lie ht../ Bern.SoR.o .141- o51/

FOR ADVERTISING INFORMATION, CALL 1-800-445-6066



DEALER SHOWCASE
VIRGINIA FOR SALE

THE BEST IN HOME GROWN AUDIO.

Hi-Fi Farm
FEATURING:

Accuphase, Acurus, Aragen,
Quad, Alon, OCM, Magnum,
Woodside, Roksan, Spendor,
B&K, Kimber, VMPS, Cardas.

Creek, Epos, Micro -Mega,
and many more.

Also featuring high end used
equipment, fully guaranteed!

2039 Electric Rd., Roanoke, VA 24018

Call for information
1-703-772-4434
Nationwide Toll Free:

1-800-752-4018
All major credit cards accepted

WISCONSIN

1

itt,<itiv yni II play It finr-

Authorized Dealer For:
ADS
JVC
LEXICON
ACURUS
SANUS
HUGHES
HAFLER
SONY
MONSTER
NAD
M & K
POLK
ENERGY
PROAC
AKG
AVIA

PSB
TARGET
CLARION
ROCKFORD/FOSGATE
SENNHEISER
STEREOSTONE
CELESTION
SONY ES
BANG & OLUFSEN
ATLANTIC TECHNOLOGY
HARMAN KARDON
LUXMAN
NAKAMICHI
P.S. AUDIO
NILES AUDIO
AIWA PORTABLES

430 State St., Madison, WI 53703
608-255-2887

WISCONSIN

For the Musical Difference
Authorized Dealer For:

 NAD
 GRADO
 PROAC
 APATURE
 VELODYNE
 CWD
 STAX
 SANUS
 M & K
 KEF
 ONKYO
 SONY ES
 ADCOM
 THORENS
 TARGET

 CARVER
 LEXICON
 ATLANTIC TECHNOLOGY
 NAKAMICHI
 AUDIOCONTROL
 CELESTION
 PSB
 NILES AUDIO
 NITTY GRITTY
 SOUNDSTREAM
 HARMAN KARDON
 MONSTER CABLE
 ALTEC LANSING
 ROCKFORD/FOSGATE
 POLK AUDIO

2808 Cahill Road , P.O. Box 224
Marinette, WI 541 43

1-800-826-0520 (715) 735-9002

PLEASE NOTE: It is impossible for us to
verify all of the claims of advertisers,
including product availability and exis-
tence of warranties. To confirm that an
advertiser is authorized to sell a product,
we suggest you contact the manufacturer
directly. Please review our Tips for Mail
Order Purchasers in this section.

AUTHORIZED

AUDIOPHILE & SCHOLAR
UNIVERSITY AUDIO SHOP, MADISON, WI

AUDIO RESEARCH. KRELL, Linn, YBA, Aragon, Acurus,
B&K, MARTIN LOGAN, VANDERSTEEN, NHT, PARADIGM,
Spica, NEAR, Totem. JM Labs, EAD, Micromega, CAL,
NEW, Golden Tube, Fourier, Tara Labs, Lexicon. (608)
284-0001.

AUDIO UNLIMITED in Colorado offers Accuphase, Acous-
tic Energy, Acrotec, AirTight, Airtangent, Audio Meca by
Pierre Lurne, Audio Note, Basis, Benz -Micro, Bitwise,
Chang, Chario, CODA, Zoethecus, Day-Sequerra, Dynavec-
tor, Ensemble, Graham, Harbeth, Ikeda, JM Labs, Kuzma,
Magnum Dynalab, Magro, Micromega, Wilson Benescti,
March, Musical Design, Music Metre, Muse, NBS, Symphon-
ic Line, Onix, Oracle, RoomTunes, Solid Steel, Sonoran,
Sound Anchor, SOTA, Spendor, Decca, Totem,Unity Audio,
Vimak, Wheaton Triplaner, YBA and more...PHONE/FAX
John Barnes at (303)691-3407. Audio Unlimited, 2341 West
Yale Ave., Englewood, CO 80110. VISA and MC accepted.

IIIGITEND AUDIO...
MADE EASIER

Serving the serious music lover since 1985, we
have realized that High -End Audio has
become a confusing term. Random matching
of quality components, will not assure you of a
system that can reproduce music. A call or visit
to Audio Outlet will. We specialize in products
that offer exceptional derf0'-n-.T..7,c, grig,

Give us a call, lets tar
music. If you just war
to know what we sell, cr
us and ask, or order a cop.
of our 96 page catalog.
It' $4.00.

UDIO
UTLET Inc.

69 S Moger Ave. Mt. Kisco, NY 10549

914-666-0550  FAX 914-666-0544

FOR SALE

STOP!! LOOK!! SAVE$$!!
NHT, DENON, POLK, CARVER, NAKAMICHI,
KEF, PARASOUND, SNELL, B&K, PSB, NAD,

VELODYNE, M&K, ONKYO, MARANTZ,
MB QUART, PS AUDIO, AUDIO ALCHEMY

SOUND SHOP
360.692.8201

HI Fl EXCHANGE. Large selection of quality USED highend
components at huge discounts. We buy, sell & trade. Call for
inventory list. (718) 423-0400 or visit our showrooms at
251-11 Northern Blvd, Little Neck, NY 11363.

Hardbound AUDIO, annual bound volume editions, just
like the ones in the Editor -in -Chief's office. Various years
available in limited quantities, $40.00 each. Also available:
Hardbound October Annual Equipment Directories. Years
1992,1991, 1990, & 1987 $15.95 each, and hardbound May
Car Stereo Directories for years 1991, 1990, 1989 and 1985,
$8.00 each. All prices include postage and handling. All
orders postpaid. Check or money order only (no credit card
orders) payable to AUDIO MAGAZINE. Send orders to AU-
DIO, 1633 Broadway, New York, N.Y. 10019. Attn: Michael
Bieber, Or call 212/767-6301 for further information.

SAVE 40% ON HIGH -END home speak-
ers, subwoofers, amplifiers. FREE CAT-
ALOG, 3021 Sangamon Avenue, Spring-
field, IL 62702. 1-800-283-4644.

AUDIO BY VAN ALSTINE INTRODUCES OMEGA III buff-
ered active feedback power amplifiers and buffered hybrid
preamplifiers, high powered Fet-Valve hybrid vacuum tube
amplifiers, and affordable straight-line tube and hybrid pre-
amplifiers for ultimate faithfulness to the spirit of the music.
Now ready - beautiful new 17" wide ultra -dynamic pre-
amplifier featuring switchable tone controls, gold switch
contacts, and gold jacks handling 9 sources and 5 loads. AVA
ruggedly efficient amplifiers feature striated heatsinks and
careful engineering-no output failures in two years! Com-
plete line -only preamplifiers, headphone amplifiers, phase
inverters, and more (wired and kits) starting under $200.
Hand crafted in the USA. ATTENTION VINTAGE DYNACO
AND HAFLER OWNERS. Economically recycle your equip-
ment for better than new performance. Eliminate old prob-
lems with our durable, rugged, musically convincing original
designs. Complete PAS, PAT -4, PAT -5, and ST -70 rebuilds
(kit or wired) from $195 include new circuit cards and preci-
sion controls. AVA 300V uS active feedback amplifier circuits
for Dyna and Hafler chassis set new standards for transpar-
ency, definition, dynamic range, and liquidity. Write, call, or
FAX for free illustrated catalog. Audio by Van Alstine, 2202
River Hills Drive, Burnsville, MN 55337. (612) 890-3517,
FAX: (612) 894-3675.

XXX-TREME DISCOUNTS!!
ONKYO-DENON---CARVER-NAKAMICHI-NAD-

PARASOUND- APATURE-SUMIKO-KEF-SNELL-

POLK-M&K-NHT-SPICA-VELODYNE-PSB-
CHICAGO STANDS. U.S. products. NO GREY! Many closeout

deals! STEREO:11CH. 414-836-2942.

CLEAN POWER, ACPEAM 951A series power line condi
tioner improves Sound Image. 30 day money -back guaranty.
Manufacturer direct. Fax or Mail for information. ACPEAM
Ent. Inc. 416-498-7915, Box 92215, 2900 Warden Avenue,
Scarborough, Ontario M1W3Y9 Canada.

CD-ROM CLEANER - Take Care of Your Investment. For
orders or a free color brochure, Call: 510-659-1636 Fax:
510-659-4041 or Write to: Beny Systems, 40087 Mission
Blvd., #171, Fremont, CA 94539. (Dealer Inquiries Wel-
comed Also).

TEAC X1000R 101/2" auto reverse reel deck. $595 rebuilt
with warranty. HALL ELECTRONICS, 706 Rose Hill Drive,
Charlottesville, VA 22901. (804)984-4255, FAX:
(804)984-3299.

CABLE TESTER, tests all common audio cables; CT -6 Kit
$60.00, Wired $89.00, shipping included, check or credit
card. SESCOM, INC. 800-634-3457.

ABARGAIN: STAX SIGN/LAMBDA $1,350; OMEGA/
SRMT1 $2,900; SIGN/LAMBDA SRD/7 $499; ED -1; AUDIO-
TECHNICA AT -0C9 $259; ALL UNUSED (212)966-1355.

FOR SALE: CREEK 4140 SERIES II AMP. ONLY 20
MONTHS OLD. BOXES, MANUALS & WARRANTY
THROUGH AUGUST. $250. (814) 234-7353.

ONKYO GRAND INTEGRA M-510, 300RMS. DUEL MONO
CONSTRUCTION. MINT COST $4500. ASKING $2495
(914) 895-9955.

DJ & Nightclub
Sound, Lighting & Video CATALOG

FREE 72 -Page Catalog
with a huge selection of
name brand professional
gear for DJ's, Clubs &
Musicians all at discount
prices!

Call Today
800-945-9300

Mail Order Center. 11711 Monarch St

Gan* Grove, CA 92641

Retail Super Store: 13110 Magnolia St

Garden Grove, CA 92644 (7141-5306760

S PRO SOUND
& STAGE LIGHTINGT. YEAR!

norPRO SOUND
,& STAGE LIGHTING

OUR 19th
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FOR SALE
TIPS FOR MAIL ORDER

PURCHASERS
It is impossible for us to verify all of
the claims of advertisers, including
product availability and existence of
warranties. Therefore, the following
information is provided for your
protection.

1. Confirm price and merchandise
information with the seller, including
brand, model, color or finish, acces-
sories and rebates included in the
price.
2. Understand the seller's return
and refund -policy, including the
allowable return period, who pays the
postage for returned merchandise, and
whether there is any "restocking"
charge.
3. Understand the product's warran-
ty. Is there a manufacturer's warranty,
and if so, is it from a U.S. or foreign
manufacturer? Note that many manu-
facturers assert that, even if the
product comes with a U.S. manufac-
turers warranty card, if you pur-
chase from an unauthorized dealer,
you are not covered by the manu-
facturer's warranty. If in doubt, con-
tact the manufacturer directly. In
addition to, or instead of, the manufac-
turer's warranty, the seller may offer its
own warranty. In either case, what is
covered by warranty, how long is the
warranty period, where will the product
be serviced, what do you have to do,
and will the product be repaired or
replaced? You may want to receive a
copy of the written warranty before
placing your order.
4. Keep a copy of all transactions,
including cancelled checks, receipts
and correspondance. For phone
orders, make a note of the order
including merchandise ordered, price,
order date, expected delivery date and
salesperson's name.
5. If the merchandise is not shipped
within the promised time or if no time
was promised, 30 days of receipt of
the order, you generally have the right
to cancel the order and get a refund.
6. Merchandise substitution without
your express prior consent is not
allowed.
7. If you have a problem with your
order or the merchandise, write a
letter to the seller with all the pertinent
information and keep a copy.
8. If you are unable to obtain satis-
faction from the seller, contact the
consumer protection agency in the
seller's state or your local Post Office.

If, after following the above guide-
lines, you experience a problem with
a mail order advertiser that you are
unable to resolve, please let us know.
WRITE to Susan Ross, Special
Marketing, 45th floor, Hachette
Filipacchi Magazines, 1633 Broadway,
NY, NY 10019. Be sure to include
copies of all correspondence.

All Major Brands
SALE & SERVICE
1-800-328-0069
IN NH 431-8244

L_CCIOfir
WE SHIP ANYWHERE

1-800-328-0069
IN NH 431-8244KINN

Buy ELECTRONICS AT WHOLESALE PRICES!
WE'LL BEAT YOUR BEST PRICE - ALL MAJOR BRANDS!

HOME THEATRE SPEAKER SYSTEMS  AUE10 & VIDEO COMPONENTS
Projection TV 13" to 150" / Camcorders / VCR'; / HiFi / Car Stereo / Portables

CALL US !!
Let Our Knowledgeeble

Sales Staff

Help B.Jild

You

HOME ENTERTAINMENT CENTER

OVER SIXTY YEARS OF EXPERIENCE IS YOUR BEST GUARANTEE

Mail Order Calls
1-800-328-0069
in NH 431-8244

We Ship To Canada

Located at: 10 Congress St.
Portsmouth, NH 03E01

Retail Hours
Mon -Fri : 4:30-6

SAT : 11-5

Customer Service
1-603-431-6251

FAX: 1-603-427-0679
For Returns, Service or Claims

RACK AND CHASSIS BOXES for construction of electronic
projects. Low cost: quick delivery. Call for free catalog.
SESCOM, INC. 1-800-634-3457.

ENJOY JITTER -FREE MUSIC! AT $549 FOR THE BASIC
PLAYER AND $649 FOR THE REFERENCE ONE TRANS-
PORT. WE HAVE BROKEN THE PRICE BARRIER. ISO-
LATED STABLE CLOCK MODULES AND OTHER UP-
DATES STILL AVAILABLE. DEALER INQUIRIES
WELCOME. G&D TRANSFORMS. (602) 650-1155.

MONEYSPENT SOUNDLY
AUDIO EXCELLENCE, INC.

Tr ten Am A Me Fumy FUN ALL Mull ILUMW11121:

DENON NAKAMICHI CNKYO

SONY ES YAMAHA BOSE KLIPSCH

KEF POLK AND MORE!

2PECIAIST3 OMSK BAT AND 111C11-138 1511 FIRMER

CERN (212) 229-1622
143 Wiett Nit Street, Neal York. NY 10001

All Major Credit Cards Accepted

FREE SHIPPING! PLUS:
EXPERIENCED, FRIENDLY ADVICE, MIRAGE, PS,
CWD, KEF, KINERGETICS, PHILIPS, AUDIOQUEST.
FRIED. MONSTER. KIMBER KABLE, SPICA, CARY.
STRAIGHTWIRE. QUAD. MORE! READ BROTHERS,
593 KING, CHARLESTON, SC 29403 (803) 723-7276.

ADCOM, B&K and HAFLER MODS
MUSICAL CONCEPTSsets the standards! PA -2 driver
boards for HAFLER amps-liquid transparent, incredi-
bly seductive- kit available! MC-3T(Teflon-) phono
line preamp board for Adcom. B&K and Hailer
preamps-cinallenges the best you've heard, Super -
Connect IV interconnect-when only naturalness will
do, MUSICAL CONCEPTS. 5749 WESTWOOD DR
ST CHARLES, MO 63304. 1-314-447-0040

FOR TWENTY YEARS WE HAVE BEEN THE SOURCE
FOR ALL OF YOUR BLANK AUDIO VIDEO TAPES AND
ACCESSORIES, EVEN REEL-TO-REEL TAPES FOR STU-
DIOS. AT DISCOUNTED PRICES. CATALOG AVAILABLE.
SOUND INVESTMENT CORPORATION. 3586 PIERCE
DRIVE, CHAMBLEE, GA 30341 (800) 659 -TAPE (8273), IN
GA (404) 458-1679. FAX (404) 458-0276

SAVE ON NEW'USED HI -END AUDIO/VIDEO COMPO-
NENTS °ROM DEALER! FAST DELIVERY. FREE ADVICE
LINE. BRI-TECH A V 800-467-7707.

MUSICAL CONCEPTS =
CD MUSICALITY

Our CD sound is truly satisfying! ENIGMA VII. "Incredible
value. superb sound!" $695; EPOCH VII, Simply Natural!'
$995: Highly -rated CDT IV transport $695. All have "Stable
Platter -Modifications: Audio Alchemy from $99, Philips -
based CDs, Pioneer Elite, "COAX -OUT" installations. MU-
SICAL CONCEPTS, 5749 WESTWOOD DR.. ST CHAR-
LES, MO 63304. 1-314-447-0040.

STEVE'S CONSIGNMENT
SHOP HI Fl FARM AND STEVE'S AUDIO ADVICE
NOW OFFERS CONSIGNMEN- OPPORTUNITIES FOR
THE USED AUDIO MARKET. TOP DOLLAR OFFERED.
CALL FOR INFORMATION. NEW EQUIPMENT ALSO.
CALL 1-800-752-4018

AUTHORIZED AUDIONIDEO/CAR
1-800-348-7799 FAST DELIVERY

FULL MANUFACTURERS U.S.A. WARRANTY
BRAND NEW, FACTORY COMPLETE

ADS CAR JAMO AUDIO PYLE CAR
ADCOM AUDIO JEIL AUDIO POLK AUDIO
ADCOM CAR JBL CAR POLK CAR
ADVENT AUDIO JVC AUDIO PARASOUND AUDIO
ADVENT CAR JVC CAR NICA L.C.D. T.V.
AIWA AUDIO JVC VIDEO ROCKFORD CAR
ALTEC AUDIO KEF AUDIO SHARP
ALTEC CAR KENTWOOD AUDIO SOW AUDIO
a a AUDIO KENW000 CAR SOW VIDEO
ATL TECH AUDIO KICKER CAR SOW CAR
BAZOOKA CAR KIJI AUDIO SOW ES AUDIO
BEL CAR KLIPSCH AUDIO SON/ ES CAR
BOSE AUDIO LEXICON AUDIO SHERWOOD AUDIO
B & W AUDIO MB QUARTZ AUDIO- SHERWOOD CAR
B & 0 AUDIO MAGNAVOX VIDEO TAPES VHS
CARVER AUDIO MITSUBISHI VIDEO TAPES BETA
CE LE FrnoN AUDIO III  K AUDIO TAPES Wm
CLARION CAR NAD AUDIO TECHNCS AUDIO
DENOE AUDIO INKAMICHI AUDIO TECHNO9 PRO LINE
DUAL AUDIO OKKYO AUDIO 'MCNEES AUDIO
'G. E. VIDEO PARADIGM AUDIO TOSHIBA VIDEO
HAFLER CAR PTILLIPS AU010 TOSHIBA CAR
HITACHI VIDEO PICNEER AUDIO TROPEZ PHONES
H K AUDIO PIONEER CAR VELODYTE AUDIO
INFINITY AUDIO PIONEER ELITE AUDIO YAMAHA AUDIO
INFINITY CAR ROWER PREMIER CAR YAMAHA CAR

klaslaCercl. Vise. welcome Shpang chef pes addbonal, nqutte, ReIln Pol Icy II
day EIJ per.ocl bI deAnS, excharge only Sh4,0.1] Th.lg., no,

2898N Urni.4soty Dr Sule e35 Ca al Sp,nps, F133065
 FACTORY AUTHORIZED

SINGERS'VOCALS
R

Clnlimiced, Low Cost, Instantly Available
Background Music from Original Standard
Recordings! Does Everything Karaoke
does... Better and gives you the
Thompson Vocal Eliminator'
Free Brochure & Demo Tape.*
LT Sound Dept AU -1 /
7988 LT Parkway
Lithonia, GA 30058 leltt tot.
24 How Demo/Info Request Line( )482.24/35.Ext 51
When You Want Somethin Better Than Karaoke!
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FOR SALE LOUDSPEAKERS

AUDIO CLASSICS, LTD.
Buys -Sells -Trades -Repairs -Modifies.

(AI)= AS IS, (D) = Demo, (EX)= Excellent, (F) = Fair, (G) = Good, (M) = Mint, (N) = New. Amplifiers: Accuphase P260(EX)
$759; Air Tight ATM2(D) $6130; Audio Research Corp CLASSIC-120(EX) $3495, D110B(B1) $1199: Audire NOBLE-II(EX)
$683; B&K ST202 BAL(M) $612, ST2020 BAL (NEW) $600; Carver AV405(D) $583. AV634(D) $437, TFM6CB(D) $280.
TFMI5CB(D) $379, TFM35X(D) $645, TFM55(D) $714, TFM75(D) $1443; Chord SPM1200(EX) $2999; CM Labs 80MRM(G)
$299; Conrad -Johnson MF80(D) $999; Counterpoint SAI 2(EX) $729. SA220(EX) $1367, SOLID -1(N) $907, SOLID -2(D)
$1836: Crown MACRO(0) $3041; DenonP0A5000(N) $922; Electrocompaniet AW250(G) $1367; Golden Tube Audio
SE40(N) $930; Harman Kardon CITATION-II(EX) $799. Jadis DEFY -7(D) $3499; Kinergetics KBA75(D) $1799; Krell KAS(M)
$18237, KMA160(EX) $3499, KSA5OS(M) $2003, KSA100S(M) $4099, KSAI 50(EX) $3039. KSA200S(M) $4559,
KSA300S(M) $6079; Lazurus MARK-III(EX) $1671; Manley STEREO -75/75(D) $1744; McIntosh MC30 $200-499. MC40
$200-600, MC50 $100-249, MC60 $249-999, MC225 $500-999, MC240 $600-1995, MC250 $265-499, MC275 $2819-5995,
MC502(EX) $455, MC2100 $299-549, MC2105 $455-899, MC2120(G) $645, MC2150(G) $607, MC2200 $455-699,
MC2500(C1) $2215; Motif MS2001(N) $1899; Nobis CANTABILE(D) $1299; OCM500(D) $1916; Rotel RB970BX(D) $273,
RB980BX(N) $569; Sunfire SUNFIRE(D) $1908: Threshold S500(EX) $2195; VAC V70-MKII(D) $2175, V100(0) $2327.
CASSETTE DECKS: Carver TDI 770(D) $442; TDRI 550(D) $379; Denon DRM710(AI) $361 DRS8I 0(N) $442; DRW840(N)
$363; Nakamichi 550(A1) $303; Sony TC-K909ES(EX) $299. CD PLAYERS: Carver SD/A360(D) $361, SDA370(D) $476;
Denon DCM320(D) $265, DN650F(N) $788, DN961FA(D) $1465; Kinergetics KCD40(D) $1795; Krell CDI (EX) $1519,
KPS20I(EX) $6118; Rotel RCD820(AI) $227, RCD965BX(D) $410; Sony CDP-X339ES(EX) $299. CD PROCESSORS:
Aragon D2A-II(M) $1212; CAL SIGMA(EX) $227; Cary CAD5500(EX) $599; Enlightened Audio DSP7000-GOLD(M) $721;
Krell SBP32X(EX) $1499, STEALTH(EX) $1215, STUDIO -2(M) $1443; Micromega T-DAC(M) $759. CD TRANSPORTS: Krell
DTI 0(M) $4559, MD2(EX) $1499, MD2AC(EX) $1975, MDI 0(M) $4559: Micromega T-DRIVE(M) $759; Proceed PDI(EX)
$607. CROSSOVERS: Audio Research Corp EC22(EX) $1082, Janis INTERPHASE-1A(EX) $303. EQUALIZERS: Audio
Control C101-III(N) $413, C131(N) $916, RICHTER-SCALE(N) $314, TEN-II(N) $203, TEN -PLUS -11(N) $294; McIntosh
M0101 $100-249, MQ102(NOS) $149, M0104 $75-225, MQ107(NOS) $499; HEADPHONES: Stax EDI (EX) $265.
LAMBDA-CLASS-MX(D) $651, LAMBDA-SIG(D) $1299. SIGMA -PRO -T1 $721-999, SRD7SB $136. INTEGRATED AMPS:
Carver CMV1185(N) $736; McIntosh MA230(G) $303, MA5100 $265-399, MA6100 $399-549, MA6200(EX) $1063. LINE
CONDITIONERS: Counterpoint PACI 5(D) $379, Lightspeed CLS6400ISO(N) $442. PHONOGRAPHS: Victor CREDENZA
$1995, PRE-PREAMPS: Accuphase C17(EX) $499, Conrad -Johnson PR6(D) $402; McIntosh MCP1 $299. PRE-
AMPLIFIERS: Accurus L10(M) $265, Air Tight ATC2(D) $4666; Audible Illusions MODULUS-2D(EX) $299; B&K AVP2000(N)
$699; Bedini BC800(EX) $683; Carver C2(N) $296, C3(D) $255. C5(D) $364, C15V(D) $587, C20V(N) $759; Coda 01P(D)
$2089; Conrad -Johnson PV1(EX) $349. PV10AL(EX) $531; Counterpoint SA1000 (EX) $549, SA2000(N) $1425, SA5000(M)
$3246; Krell KBL $1895-2495, KPA $799-1199. KRC(M) $3799. KSL2(M) $1823, PAM1(EX) $569: Lazurus CASCADE-
MKII(G) $299; Levinson 28(M) $1861, NO.25(EX) $1139; Marantz 7T(EX) $399, 3300(G) $349; McIntosh C27(G) $550, C28
$299-499, C29(EX) $895, C32 $699-999, C33(EX) $1399, C34V(EX) $1499, C36 $799-999, C37 $1277-1999, C38(EX)
$1299, C504(EX) $623, CR7 $167-299; Mod Squad LINE-DRIVE(EX) $205; Nobis PROTEUS(D) $1299. Precision Fidelity
C8-PF(AI) $299; Rotel RC980BX(D) $450; Soundcraftsmen PRO-CONTROL-3(EX) $151; Superphon REVELATION -II
$167-299; VAC VINTAGE -LINED) $1133. PROCESSORS: Audio Control PCA-III(N) $265; Carver DPL20(0) $199.
DPL33(DEMO) $265, H9AV(D) $258; Fosgate DSM3608(EX) $379; Lexicon CPI $437-599; Marantz AX1000 $3995-$5995.
RECEIVERS: Carver HR732(D) $364, HR742(D) $474, HR875(D) $620, HR895(D) $942: Marantz EIGHTEEN(G) $499;
McIntosh MAC1700 $399, MAC1900 $349-449, MAC4100(EX) $1199; Philips FR930(D) $299. RECORD CLEANERS: VPI
HW17(D) $619. REMOTE CONTROLS: McIntosh CR7 $167-299. CR8 $129-229. SPEAKER SWITCHES: Rotel RSS900(N)
$272. SPEAKERS: Acoustat SPECTRA-22(EX) $899; Acoustic Research LST(G) $999; Apogee CENTAUR $999-1139.
COLUMN(M) $1063, DUETTA-II-PLUS(EX) $1671, DUETTA-SIG 52279-3677; IN -WALL -3(M) $1034, RIBBON-LCR(M) $612.
RIBBON-MONITOR(M) $395, SLANT-6(EX) $1399, SLANT-8(EX) $2999, STAGE(M) $2399; ATC SCM10(N) $1000,
SCM20(N) $1773; B&W 803-MATRIX(D) $1641, 805-MATRIX(D) $583; Bozak B410(G) $1400: Genesis IM8200(N) $599:
JBL 4412A(D) $1052, 4430(G) $921; JM Lab MICRON(D) $543; KEF 104/2(D) $1426, 105/3(N) $1999-2246, LS3/5A-SIG(D)
$1191, ONE(D) $1155, 050(0) $574, TWO(N) $1660; Klipsch KG2(EX) $265, KG4(EX) $303. KLIPSCHORN $1500-3343;
Linaeum LFX-STANDARD(D) $478; McIntosh ML1 C $449-999, ML2C $999-1299. XR5 $449-699. XR7(EX) $999, XR230(M)
$455, XR240(EX) $689-999; MIRAGE M5(EX) $799, Sound Lab PRISTINE(D) $3200; Synthesis LM260A(D) $759; Thiel
CS3.6(D) $3647. SUB -WOOFERS: Apogee STAGE-SW(EX) $1599; BIC V12(N) $425; Velodyne F1500R(N) $1212. TEST
EQUIPMENT: McIntosh MI3 $299-599, MPI4 (EX) $1000-1499, Sound Technology CALL. TUNER PREAMPS: Carver
CT6(D) $518, CT7(D) $429, CT23(N) $563, CT27V(D) $620, CT29V(D) $875; Hailer 945 $338-487; McIntosh MX110
$227-999, MX112 $265-399, MX113 $299-549, MX114 $249-379; Rotel RTC940AX(N) $383, RTC950AX(D) $440. TUNERS:
Accuphase T109(D) $2567; B&K TS108(N) $357; Carver TX8R(D) $218, 1X1113 $549-699; Day-Sequerra FM-
REFERENCE(D) $4368; Magnum-Dynalab ETUDE $759-1122, F205B17(D) $234, FT-R(N) $363; McIntosh MR55A(AI)
$299, MR65 $199-499, MR65B $199-499, MR66 $199-599, MR67(EX) $227-455, MR71 $227-999, MR73 $299-449,
MR74(G) $399, MR77(EX) $499, MR78 $600-1400, MR80 51200-1500, MR500 $495-695; Onkyo T9090-II(D) $661:
Perreaux TU3(EX) $303; Rotel RT950BX(N) $284. TURNTABLES: Sota MOONBEAM(N) $346. FREE Catalogue. 8AM-5PM
EST Mon. -Fri., POB 1 76AAA, Walton. NY 13856 FAX: 607-865-7222.

AUDIO CLASSICS, LTD.
607-865-7200

High -end audio components. All brands
available. The lowest prices. Friendly
service and advice. Call today. AUDIO
AMERICA (Virginia). 1-540-745-2223.

AUDIO CABLES & MORE

DON'T PAY EXORBITANT PRICES
! FOR TOP QUALITY !

We have equaled the high-priced brands. Sonic
equivalents at a fraction of their cost. We demysti-
fy wire technology. Ask for literature.

AND MORE! DACS, Anti -Jitter Units, CD
Players/Transports, Speaker Stands, Speakers,
Home Theater, Prologic, Accessories-& MORE.
Call 800-321-2108 24hrs./day for free catalog.

L A T INTERNATIONAL
Dept. A 317 Provincetown Road

Cherry Hill, NJ 08034

B&O  B&W  CARVER  DENON  FOSGATE 
HiK  KEF  LEXICON  NAD  NAKAMICHI 
ONKYO  POLK  VELODYNE  24 HOUR
AUTOMATED PRICING  MANUFACTURERS
WARRANTIES  COURTEOUS ASSISTANCE 
AMERICAN THEATER SYSTEMS (904)
321-0100.

BEST $1,500 LOUDSPEAKERS
THX HOME THEATER

Alon - B&W - VMPS - Bang & Olufsen -
Adcom - KEF - Harman/Kardon - Mirage -
Crown - Celestion - Eminent Technology -
McCormack - VTL - Denon - Triad - Polk -
Velodyne - Fosgate - Signet - Audible Illu-
sions - Snell - Carver - B&K - Unity -

Alchemy + 25 More Brands. Honest Ad-
vice! TECH ELECTRONICS (904) 376-8080.

HI Fl FARM ENTERS THE ARENA FOR HOME THEATER.
CALL FOR MORE INFORMATION. (800)-752-4018.

LOUDSPEAKER COMPONENT - KITS. Audio Concepts,
Dynaudio. Eclipse. Eton. LPG, Vita, more! Crossover parts,
design books & repairs. Catalog $2.00. MENISCUS, 2575
28th St., S.W., Dept. A. Wyoming, MI 49509. (616)
534-9121.

CUSTOM ACTIVE ELECTRONIC CROSSOVERS, 6 to 36
d13/Oct Also Snell. Magnepan versions. DB SYSTEMS,
POB 460. RINDGE, NH 03461. (603) 899-5121.

SPEAKER
CATALOG

Parts Express is a full -line dis-
tributor of electronic parts and
accessories geared toward the
consumer electronics industry
and the technical hobbyist. We
stock an extensive line of
speaker drivers and accessories
for home and car. Call for your
FREE 212 page catalog today.

Parts Express"'
340 E. First Street

Dayton, Ohio 45402-1257
Phone: 513/222-0173 1-800-338-0531Fax: 513/222-4644

Source Code: AUM

New Ribbon technology featuring superb soundstaging.
definition and smoothness. Monopolar slim profile Ribbons
are both audiophile and Dolby AC -3 ready. Tubes love them.
We provide complete systems, centre channel to No Holds
Barred as well as 8",15" and 30" Custom Ribbon kits. Call for
specs, prices and international reviews. Newform Research
Inc. (705) 835-9000, fax (705) 835-0081.

REVOLUTIONARY WORLD CLASS TWEETER: Kryp-
tonite RIBBED Dome, 20,000 Gauss, No Basket, no sur-
round. GLASSCONE RIBBED Woofers, with PARA-
BOLE - surround. Zero modal break up. White Electronics.
Box 403, Stanford, IN 47463. FAX: (812) 825-3355 SENSA-
TIONAL.

USED Loudspeaker Sale: ADS M12: $600; Altec Lansing
508: $500; B&W Matrix I Series II: $550; B&W 640i: $850:
Canton Karat 920: $400; Celestion 100: $400; Celestion
SL6: $350; $500; Dahlquist DO 12: $650; Energy Ref.
Con.22: $500; Genesis Genre 1: $650; Harmon Kardon
60's: $1500; Infinity Kappa 8: $750; JBL THX Home
Theatre System: $1800; JBL L5: $650; KEF Model 100
Center: $300; Kindel PLS-A: $500; Klipsch CF3: $1000;
McIntosh XR-16: $250; Merlin Sig III: $1100; Mirage
SM2.5: $100; Near 50M: $800; Paradigm 7SE Mk2: $300;
Pinacle PN-5: $75; Thiel CS2: $1200; Vansersteen 2CI:
$600; Velodyne ULD151I: $1000.

STATE OF THE ART CROSSOVER NETWORKS. UP-
GRADE ANY SPEAKER SYSTEM. DESIGN GUIDE- $2.00
REFUNDABLE). ALLPASS TECHNOLOGIES, INC., 2844
CHARMONT DR., APOPKA, FL 3 270 3-597 2.
(407)786-0623.

D.I.V. NEW FOAM KITS

NEWFOAM
CALL TOLL FREE
ir.0 /.), I s'tI !I iccl ti I

N a Inn irlc Service Since I ¶17!)

1 -800 -NEW -FOAM 1-800-639-3626 NATIONWIDE
SPEAKER REPAIR, PARTS, AND ACCESSORIES. Call
us with your speaker problems. Modern repair facility.
Extensive inventory. Factory trained technicians. VISA,
MC,AMEX DISC.

ROTTEN FOAM EDGES?
SIMPLY SPEAKERSdoes professional foam replace-
ments any size/brand. 7 Year Warranty. We sell DIY
Foam Surround Kits for less! Speaker reconing. MC/
VISA DISCOVER/AMEX: 1-800-767-4041.

VMPS factory assembled speakers. Lowest Prices,
shipped direct to you. Free Price sheet. Arthur Morgan, 886
East Charing Cross Cir., Lake Mary, FL 32746.
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LOUDSPEAKERS

SOLEN SPEAKER COMPONENTS

MAVIS
Acousncs
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CROSSOVER COMPONENTS

FAST CAPACITORS
Menallaed Pdyp0PYHry 1501-PolanaA0
Values Iran 10 trAt to 220.0
Vollaga Rat n9. 250 VDC / 150 VAC

SOLEN INDUCTORS
Perfect Lay Hexagonal WaHlang Au Cored
Values from 10 .1 to 30 nAl,
W. Saes from 120 AWG 10 110 AWG

e". SOLEN INC.
4470 AVENUE THIBAULT
ST-HUBERT, QC 13Y 7T9
CANADA TEL, (514) 656.2759

FAX: (514) 443-4949

HEPTA-LITZ INDUCTORS
Seven Strands LdarWore Construct..
Values from 10 AH to 30 r.
W. sues from 116 AWG to .12 AWG

tOu.1.1.0NrCc1100ApvS,O.,VE0R41,9n

CrossoAr for Pr.. HI -F1 and
Car HI-Fx Power up to 1000 Watt

CROSSOVER. SPEAKER PARTS
Gold Speaker Terminals, Gold Banana Plum
Gold 15110119 Posts. Cross*. Terminals.
Power ReAstors. Myl., Capaccork
Plastic Grill Fasteners, Nylon Ty -Wraps,
Car Speaker Grills. Misc. Parts

Computer Aided Design for enclosure and crossover available to customer

CATALOG $6.00 REFUNDABLE

TRUE SUBWOOFER
With phenomenal
true deep bass
extending below
20Hz with low
distortion at a very
affordable price.
The HRSW12V
will extend the
bass of your
stereo or video
system for that
"air shaking all
around you"
effect. HSU Research HRSW12V

Here's what experts are saying about the HRSW12V:

"Prodigious bass that shakes the walls"..."one heck of a thunder
buster"

John E. Johnson, Jr., Secrets of Home Theatre and
High Fidehty, May 1995

"...this woofer achieves a combination of extremely quick speed
and gut massaging bass impact that I have seldom experienced
from any subwoofer."

Peter Mitchell, Stereophile Vol. 18 No. 1, January 1995

"has developed an enviable reputation in its few short years of
existence'

Thomas J. honor, Stereophile Guide to HMO rheas' Volt No. 1, 1995
"Hsu's HRSW12V is a wonderful subwoofer It's good looking and
simple to use, and its performance invites nothing less than
superlatives, especially given its price"

Tom Nousaine, Sound 8 Image, February/March 1995

"The HRSW12V is one of the most potent subwoolers we have
used. Sonically, it is all one could wish for, and the price is right.'

Julian Hirsch, Stereo Review, December 1994

"...all of the non-boomy, stomach -massaging bass energy was
coming from a single 12 -inch powered subwooler..."

Peter Mitchell, Stereophtle Vol. 1 7 No 4, Aoril 1994

"...delivered enough punch to shake the sturdiest shell..."
Brent Butterworth, Video Magazine, April 1994

"One d the most effective subwooler demonstrations"
Gary Reber, Wdescreen Review Vol. 3 No. 1, March 1994

Send for complete information on the HRSW12V.
Wnte or call:

HSU RESEARCH
14946 Shoemaker Ave. Unit L
Santa Fe Springs, CA 90670

Research 1-800-554-0150 (Voice)
1 310 404 3848 (Voice/Fax)

Sold factory oirect with a 30 day trial - money back
guarantee. 5 year manufacturer's defect warranty.

HSU

REPAIR FOAM ROT
FOR YOURSELF!

of dollars! All
sizes including AR, Advent, BOSE, JBL.
Surrounds, adhesive & instructions:
$27.95/pr. BOSE 901's $67.95/pr, (incl.
S/H, No COD's) Do II yourself with SAT!

800-747-3692 MC/VISA
STEPP AUDIO TECHNOLOGIES 704-697-9001 24 Hr
PO Boo 1088, Flat Rack, NC 28731 Incl. make & model w/order

HALLADAY ACOUSTICS introduces the best little speaker
system on the market. No little plastic 3 -way toys or overly
expensive leather faces. The Studio 7 system is a pair of
incredibly well Built & Designed 12 inch tall monitors. VIFA
METAL Dome Tweeter, military grade TRANSILVER"
crossover, beautiful oak cabinet, & air -suspension woofer.
$450 per pair. Our most popular model, found all over the
country. Call or write for 1995 catalogue. HALLADAY
ACOUSTICS, 73 Spring Street, Suite 8, Saratoga Springs,
NY 12866 (518) 581-8095.

HAL COX (FRIEND OF JIM LANSING), SINCE 1947
BUYS/SELLS "HARTSFIELD", JBL, ALTEC, EV-
PARAGON, OLYMPUS. SPECIAL: JBL HARTSFIELD
WALNUT 085 5599/PAIR, JBL 4312 BK MONITORS $499/
PAIR. SHIPS WORLDWIDE. VISA/MC. (415) 388-5711.
FAX: (415) 388-3359. 164 TAMALPAIS AVENUE, MILL VAL-
LEY, CA 94941. SAN FRANCISCO AREA.

Copies of articles from
this publication are now
available from UMI
Article Clearinghouse.

UMI
A Bell & Howell Company
300 North Zeeb Road.
Ann Arbor, MI 48106 USA

800-521-0600 toll -free

313-761-4700 collect from Alaska and Michigan
800-343-5299 toll -free from Canada

flatline cable
"Simply the Best"

» Extruded Teflon® insulation - the best insu-
lation available.

>> Oxygen -free copper wire - delivers purer
sound, 300Volt.

» Solid rectangular wire - runs cooler and has
less skin effect, (0.254mm x 1.27mm) x 4
strands E 16awg x 2.

>> Capacitance 3 times less than high -end PVC
cables, results in sparkling sound - 6 pF / ft.

>> Very low inductance - keeps signals apart ,
0.00009mH / ft.

>> DC resistance = 0.004252 / ft or 238 ft = In
resistance.

>> Very fast rise time - reacts very quickly to
signa' changes for superb detail.

>> Thinner than a dime - install anywhere, espe-
cially under carpet

>> Will not bum.
» Not affected by sunlight (ultraviolet light) -

can be run outdoors.
>> Can be buried without conduit.
>> Virtually no signal loss over long runs.
» Made in the U.S.A.
» Technology used by NASA in the space pro-

gam-
>> Totally non -hygroscopic - not affected by

oil, gasoline or sea water.
1>> Will never crack or split apart.
>> Very tough insulation, will not tear

Flatline Cables w/Gold Plated Banana Plugs
Unit
FL12G 10BP
FL12G15BP
FL12G20BP
FL12G25BP
FL12G30BP

Length Price. \ pair
10ft $80.00
15ft. $105.00
2011. $130.00
25ft. $143.00
30ft. $166.00

Bi-arop Cables w/Gold Plated Banana Plugs
FL12G15BA 15ft. $213.00
FL12G25BA 25ft. $276.00
Bi-wire Cables w/Gold Plated Banana Plugs
FL12G15BW I5ft. $213.00
FL12G25BW 25ft.
Cable by the Foot
FL12GF 1 to 19 ft.

20 to 49 ft.
50 + ft.

Bi-wire Cable by the Foot
FL12GFBW 1 to 19 ft.

20 to 49 ft.
50 + ft.

Flatline Interconnects
Black Knight 1 meter

$276.00
Price.\foot

$3.00
-10%
-20%

Price.\foot
$6.00

-10%
-20%

Price.\pair
$55.00

Custom Terminals
Pins $1.70 each, Bananas $2.00 each
Spades $3.00 each
Madisound will connect your terminals for
$3.00 per connection. Custom built cable
sales are final, and orders must be prepaid.

Madisound Speaker Components
(8608 University Green)

P.O. Box 44283
Madison, WI 53744-4283 U.S.A

Voice: 608-831-3433
Fax: 608-831-3771
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LOUDSPEAKERS

NEWER
LOUDSPEAKER
TECHNOLOGY

VMPS announces a step forward in
dynamic driver design: the Distributed
Magnet Dynaribbon- Midrange, now
standard on its 3501b. flagship FF-1
($6800pr) and the new 3001b. FF-3
($4200pr assem, $3500pr kit) Fo-
cused Field Arrays, two of the finest
fullrange, floorstanding speakers avail-
able regardless of price.

The Dynaribboe" features an ultralight,
rigid polystyrene diaphragm capable of
true pistonic motion, highpower serpen-
tine voicecoil, and unique slotted magnet
which evenly drives the entire surface
in a low -distortion, uniform manner. The
result is the finest midrange accuracy
and tonal quality achieved to date, com-
plementing the first -octave bass ex-
tension, explosive dynamics, and high
output levels so characteristic of these
highly reviewed systems.

Hear VMPS speakers at the dealers
below, or write us for product literature
and test reports on all 15 models, in-
cluding our four Subwoofers ($259-
$649ea) and Passive Crossovers
($45), the OSO 626 shielded AN fronts
and Dipole Surround Side/Rear Moni-
tors ($289 kit, $349 assem), the "Best
Buy" Tower II and Tower II Special Edi-
tions ($499-$938ea), and the compact
floor -standing Minitower Ila ($369-
$479ea) all boasting our exclusive hand -
built, phase -plugged woven carbon fiber
woofers and midranges either standard
or as lowcost options. Kits are supplied
with assembled cabinets, and most
prices include free shipping in 48 states.

VMPS AUDIO PRODUCTS
div. Itone Audio

3429 Morningside Dr.
El Sobrante, CA 94803

(510) 222-4276
Fax: (510) 232-3837

Hear VMPS at: The Listening Studio, Boston;
Home Theater Systems, Little Falls NJ;
Dynamic Sound, Washington DC; Sounds
Incredible, Brookfield CT; Hifi Farm, Roanoke
VA; Pace Audio, Decatur GA: Chattanooga
Valley Audio, Rossville GA; Audio/Video Ambi-
ence, Franklin TN; Tech Electronics, Gaines-
ville FL; Arthur Morgan, Lake Mary FL;
Sounds Deluxe, Clarendon Hills IL; Audio
Exchange, Mishawaka IN; Audio Connection,
Terre Haute IN; Today's Audio, Burton MI; Ruth
Industries, St. Louis MO; American Audio,
Greenville SC; Shadow Creek Ltd, Andover
MN; Mark Curry. Las Vegas, NV; Hal Broda,
Escondido CA; Sounds Unique, San Jose
CA; Private Line Home Entertainment, Stock-
ton CA; Ultimate Sound, San Francisco CA;
Rama Audio, Sun Valley CA; Itone Audio, El
Sobrante CA

RECORDS
LV/CD/RECORD COLLECTOR'S SUPPLIES. Jewel boxes,
record jackets, sleeves, storage boxes, 78 sleeves, dividers,
much more! Free brochure: CABCO PRODUCTS, ROOM
663, POB 8212, COLUMBUS, OH 43201. (614) 267-8468.

PRESERVE I MAINTAIN RESTORE
LP-78RPM-4CH  Turntables  Cartridges & Styli  Record
Cleaners from $99.95  10-12-16" Sleeves  Signal Pro-
cessors  Technics SL1200 W/78RPM!  2 -Speaker Sur-
round!  Stanton a Creek  JPW  Aphex  Symetrix a Free
Catalog! KAB Electro-Acoustics, P.O. Box 2922, Plain-
field, NJ 07062-0922 (908)754-1479.

HALF MILE VINYL. Quality pre -owned LP's. F/Information,
Catalog. SASE: Box 98, East Wareham, MA 02538. (508)
295-2508.

AUDIOPHILE RECORDS

Analogue Productions
Mobile Fidelity Wilson

Reference Recording - Chesky
Sheffield Lab - Harmonia Mundi

Proprius  RCA Living Stereo Klavier
Mercury Living Presence plus many more

in and out of print recordings!

Catalog 53 In USA, $5 elsewhere - refundable

ACOUSTIC SOUNDS 1-800-525-1630
Visa P. O. BOX 2043  SALINA, KS 67402-2043

MasterCard 1-913-825-8609  FAX 1-913-825-0156

WANTED TO BUY
TOP PAYING FOR MCINTOSH, MARANTZ TUBE AMP
McIntosh Solid state, Western, JBL, Altec, Tannoy, EV,
Jensen, Speakers & Horn, EMT Turntable, Ortofon Arm,
Temma--(516) 942-1212, (516) 496-2973.

CASH for USED AUDIO & VIDEO EQUIP.
BUYING and SELLING by PHONE. CALL for
HIGHEST QUOTE. (215) 886-1650 Since
1984. The Stereo Trading Outlet, 320 Old
York Road, Jenkintown, PA 19046.
US 1st Exporter, David Yo since 1977 always buying: Tube
Marantz, McIntosh, ARC, Quad, Leak, Fisher, Dynaco, Vin-
tage speakers, units from Western Electric, Tannoy, EV, JBL,
Altec, Jensen, Thorens TD124, Garrard 301, etc. P.O. Box
280802, Northridge, CA 91328-0802. Tel: 818-701-5633.

MARANTZ & ALL VINTAGE EQUIPMENT, HIGH -END. No
one pays MORE, working or not! N.Y.S.I. (718) 377-7282,
2-6pm, WEEKDAYS.

HIGHER OFFER WITH CASH FOR YOUR USED HI -END
AUDIO ELECTRONIC EQUIPMENT. EASTERN AUDIO,
(718) 961-8256, 11AM-7PM, MON-SAT. FAX: (718)
961-8315. FLUSHING, NY.

WANTED: ENSEMBLE B50 TIGER INTEGRATED AMP.
USED OR NEW WILLING TO NEGOTIATE PRICE. SEND
PHOTO: M. MICHELSON, 429 GALEN DRIVE, STATE COL-
LEGE, PA 16803. (814) 234-7353.

WANTED: WESTERN ELECTRIC, JBL, MARANTZ OLD
EQUIPMENT. SUNLIGHT ENGINEERING COMPANY:
310-320-7020, 22130 SOUTH VERMONT AVENUE, #A,
TORRANCE, CA 90502.

WANT - JBL Hartsfield, EV Patrician, Brociner, Tran-
scendent Singles OK, McIntosh, Marantz & other tube
equipment. Larry Dupon, 2638 W. Albion, Chicago, IL
60645. (312) 338-1042, evenings.

AUDIO CLASSICS BUYS -SELLS -TRADES -REPAIRS
High End Audio Components. CALL for a quote. See our ad
at the beginning of the classifieds. AUDIO CLASSICS, LTD.,
POB 176WB, Walton, NY 13856. Phone: 607-865-7200.
8AM-5PM EST Mon. -Fri., FAX: 607-865-7222.

CABLE TV
CABLE T.V. CONVERTERS & ACCESSORIES. Fair
Prices, Duality Service, & 14 years Experience Gives Us
The ADVANTAGE. CALL 1-800-952-3916 Visa MC'Amex/
Disc/COD. ADVANTAGE ELECTRONICS, INC., 1125 Riv-
erwood Dr., Burnsville, MN 55337. MEMBER OF NCCA.

CABLE DESCRAMBLERS. BARGAIN HEADQUARTERS.
ALL MAJOR BRANDS. ABSOLUTELY THE LOWEST
PRICES! MONEY BACK GUARANTEE. NOBODY BEATS
US! R P ELECTRONICS: 1-800-304-3604.

CABLE DESCRAMBLERS. BARGAIN HEADQUAR-
TERS, WHOLESALE PRICES. ABSOLUTELY THE LOW-
EST PRICES! MONEY BACK GUARANTEE. NOBODY
BEATS US! R P ELECTRONICS: 1-800-304-3604.

CABLE T.V. CONVERTERS & DE -
SCRAMBLERS: Replacements for most
models. 30 Day Trial -1 Year Warranty!
Dealer Inquiries Invited. Visa/MC/Disc/
Amex/COD FOR QUALITY, PRICE & SER-
VICE CALL: 1-800-259-1187. Eagle Elec-
tronics Inc., #1, 1301 Railhead Blvd.,
Naples, FL 33963. No Florida Sales.

SAVE 61000's

The Nationwide
sourcenet
pm

tor cable TV e-qui

TV
5,

Converterters
and

Magic Box Catalog.

CABLE TV DESCRAMBLERS. SAVE MONEY,
DON'T RENT! NOBODY BEATS OUR PRICE!
CALL US LAST FOR THE BEST PRICE!!
ALL BRANDS 24 HOUR SHIPPING. VCI
1-800-677-0321.
CABLE T.V. CONVERTERS! CALL THE ALTERNATIVE!
11 YEARS IN THE BUSINESS! ALL BRANDS! SATISFAC-
TION GUARANTEED! PERSONABLE SERVICE! ASK
FOR JOHN! CALL 1-800-200-8897. ALTERNATIVE MAR-
KETING INC., 51 MCANDREWS, #111, BURNSVILLE,
MN 55337.

LINK YOURSELF TO THE FUTURE WITH
OUR EXPERIENCE! CABLE TV CONVERT-
ERS & DESCRAMBLERS. QUALITY, SER-
VICE & SATISFACTION GUARANTEED!
VISA/MC/AMEX/C.O.D. ACCEPTED. QUAN-
TITY DISCOUNTS. CABLE LINX, INC., MIN-
NEAPOLIS, MN: 1-800-501-0095.

SERVICES

ACCUPHASE
AUTHORIZED SERVICE AND PARTS for all Accuphase
products. Contact: ACCUTECH, 206 E. Star of India Lane,
Carson, CA 90746. TEL. (310) 324-7406, FAX (310)
324-7422. Hours: 9am-4pm Pacific Time.

'Symphonic Music of the Rolling Stones' (09026-62526-2). If
your CD is discolored, call 1-800-210-6184 for replacement.

NORTHRIDGE ELECTRONICS AUDIO SERVICE SPE-
CIALIST FOR ADCOM, B&O, KEF, MCINTOSH, DENON,
YAMAHA, MITSUBISHI, MARANTZ, PROTON, TEAC, ETC.
FOR DETAILS (805) 583-1919.

AUDIO REPAIRS -tube equipment to R-DAT. Reasonable
Rates. Gregory Low Electronic Service, 1038 Hebron Sta-
tion Road, (Rt. 124), Buckfield, Maine 04220. PH/FAX: (207)
336-2173.

Audio Equipment Built, Repaired, Modified and Restored
by Richard Modafferi, independent consultant to Audio Clas-
sics, Ltd., inventor, and former Senior Engineer at McIntosh.
AUDIO CLASSICS, LTD. PUB 176RTM, Walton, NY 13856
Phone: 607-865-7200 8AM-5PM EST Mon. -Fri., FAX:
607-865-7222.
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PARTS AND ACCESSORIES
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...audible results with the finest

in connecting components!

SOUND CONNECTIONS INTERNATIONAL INC
203 Flagship Dr. --Lutz, FL USA 33549

PH: 813-948-2707 Fax: 813-948-2907

Premium Grade Parts
Don't Pay More!

Absolutely the hest selection of audiophile grade parts
at fair prices! Extensive deep in stock inventory
featuring these vendors and many more. Free catalog!
MIT MULTICAP, WONDER CAP, SOLES, SCR, REL-CAP,
NICIIICON MUSE, BLACK GATE, CADDOCK, VISHAY, MILLS,
HoLco, RKSISTA, MK, ALPS, NOBLE, FAR, Dcruix PANELS,
CARDAS, KtMtwR, ACRO1TC11, & pure silver chassis wires,
HKKERED diodes, SOLO foil inductors, all types of audio
connectors, silver contact toggle & rotary switches,
stepped attenuator kits, hospital grade plugs, tubes,
tools, IC's, super selection of damping materials & feet.
International/overseas orders are especially welcome!
Phone (415) 669-7181 or fax (415) 669-7558 for a catalog.
Michael Percy, Box 526, Inverness, CA 94937

250 PAGE CATALOG and DESIGN MANUAL:
CHECKOUT OUR KITS!!! MOSFET Power Amplifiers.
Single -Ended 300B Triode Amps; Passive, Buffered and
Class -A Linestages; Phonodrives, Softstarts. Line Con-
ditioners, and Active Crossovers. Largest Selection of
Parts and Supplies including: Kimber Kap. MIT Multi -
Cap, Solen, WIMA, Wonder Caps, Hovland Musicap,
NOS and Golden Dragon Tubes, Kimber Kable. DH
Labs, Vampire, Cardas, WBT, Neutrik, Magneguest,-
Output Transformers, Caddock, Holco, and Mills Re-
sistors, etc. Plus Lots of Enclosures and Custom Chas-
sis. Send $12 (U.S./Canada) or $16 (International).
Or call (303)470-6585, fax (303)791-5783. Visa/MC
Accepted. Welborn Labs, P.O. Box 260198, Littleton,
CO 80126-0198.

TUBE TRAP

OVER A DECADE OF
ACOUSTIC INNOVATIONS

FINE TUNE YOUR LISTENING SPACE. Acoustic Sci-
ences Corporation offers you the technology and an
economical Home Audio product line. For a no cost
consultation call 1-800-ASC-TUBE. (1-800-272-8823).

PUBLICATIONS
MOVIESOUND NEWSLETTER. The state of film audio
tracks in theaters and at home. $8 year (4 -issues). Send $2
for two sample issues. P.O. Box 7304, Suite269A, No.
Hollywood, CA 91603.

THE TRACKING ANGLE MAGAZINE is a new publication
brought to you by Michael Fremer. OUR MISSION IS TO
COMPREHENSIVELY COVER THE WORLD OF POPU-
LAR MUSIC. ESPECIALLY REISSUES ON VINYL AND
GOLD CD's WITH A DETAILED AND ENTERTAINING FO-
CUS ON SOUND AND PERFORMANCE. Every issue will
be packed with reviews, interesting interviews with key in-
dustry individuals and lots of late breaking news. We publish
6 times a year. Issue #3 is out in mid June. To subscribe send
a check money order for $30 (CA residents send $32.33.
Canada & Mexico $40, the rest of the planet $50) payable to
The Tracking Angle, PO Box 6449, San Jose. California
95150 USA. Telephone 408-297-7686, Fax 408-283-0893.

BLANK TAPES

1 -800 -TAPE WORLD or 1-800-245-6000
We'll beat an rice! 5.95 SHIPPING  FREE CAT.

FUJI
61D -Q 2 79

SVr,S TI 2p r? 69

TAPE WORLD no SMING SUMTER, PA 16C1B FAX 2.22:14291

OVER 500 DIFFERENT SAME DAY SHIPPING. N1 -F, 8-5

BUSINESS OPPORTUNITIES
EXPERT IN YOUR FIELD OR HOBBY? GOOD STORY
TELLER? consider becoming a cotumnistsend sase to
Expert Ink Box 41202 Baltimore, MD 21203.

EARN $40 PLUS/HR. as an independent Custom Audio'
Video Designer & Installer. Intensive 7 day Workshop gets
you started. Must LOVE Music. Limited seating for next
Workshop. Call for Application & Registration Form. (303)
670-1808.

TUBE COMPONENTS
Affordable Monitor Quality Tube Components: For Infor-
mation Send SASE To: Thomas & Company. 3303 East
Denny Way. Seattle. WA 98122. Phone: (206)329-7359. Fax:
(206)325-7601.

VIDEO DUPLICATION,
CONVERSIONS

IF you need Video Tapes Duplicated or Foreign Tapes
Converted, call High -Tech Productions I-800-662-8336.

The BEST place to be seen
is where people are looking.

And each month, both
enthusiasts & dealers read

AUDIO's Classifieds
for information.

AUDIO's Classifieds
.., where consumers

shop and dealers buy.

For advertising information...

Call I (800) 445-6066
Mon. - Fri. 9-5 pm EST

In Canada: 1 (212) 767-5750
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SAN US SYSTEMS

Ultimate foundations Speaker Stands

What difference can good stands make? Lots. For one
thing, they can set your speakers at the optimum listen-
ing height, following the manufacturer's recommen-
dations. Top of the line for Sanus Systems are the Ulti-
mate Foundations series of stands. These stands
feature three steel pillars, which can be filled with
sand and/or lead shot. Self-adhesive rubber bumpers
and removable spikes are supplied for both the bot-
tom base and the top plate.

In my system, the 28 -inch stands worked won-
ders with the little Linaeum LFX speakers, ex-
tending and firming up the bass and giving the
overall sound presentation greater clarity and fo-

cus. (Cheap, flimsy stands just take
away clarity and focus.) What's

more, the Sanus Ultimate Foun-
dations are among the most at-
tractive stands I've come across;
they don't look like something
from the hardware store!

The 16 -inch -high stands are
$329.99 per pair, the 20- and
24 -inch stands are $339.99, and
the 28 -inch stands are $349.95.
Comparable -quality imported

GRA4: A+

stands can cost nearly
double, so the pricing

is Sanus . . . I mean,
sane. From every

standpoint-sound,
value, and looks-these Ultimate
Foundations stands are certainly
worth every penny! S.T.

For literature, circle No. 120

"PlayBack" mini -reviews are the result of
short, sweet , and sometimes deadly testing
by our all -too -experienced editors and writers.
These hands -and -ears -only write-ups may look
like new product announcements, but the
grades and text reflect what the reviewer
thought after less than an afternoon's "honey-
moon."-E.P.
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GEORGE KAYE ALIDIO LABS

Small -Signal Tube Checker

though a renaissance in tube hi-fi products seems to be underway,
new bes are not as plentiful as they were 30 or 40 years ago. Thus, audio-

phile ave to rely on used tubes, new old stock, or foreign -made tubes-all
o Iva g quality.

That's where the $549 Small -Signal Tube Checker (SSTC) from George
io Labs comes in. In the tradition of the tube checkers of yore, this
ndy, portable a.c.-powered checker can easily test most of the small-
io tubes ever made (12AX7, 6DJ8, 7199, etc.), ensuring that your

p or preamp is getting the best audio from available tubes. Tube
supp r ll me that this is the only tube checker currently manufactured.

The well-built, wood -cased unit can handle noise, gain, and output and dis-
tortion tests to let you know exactly how a tube is performing. Many of the test
results can be read on the built-in analog meter. A built-in speaker and head-

phone jack allow listening for noise and microphonics,
and help confirm output. There are also jacks to

feed 'scopes or other meters. An instructional
manual and cassette accompany the SSTC.

By the way, in my tests, the SSTC re-
vealed how similarly some Chinese -

made tubes perform-even though
some are sold at three to five times
others' prices. John Gatski

For literature, circle No. 121

z -link+ Digital Sampling -Rate Converter

pla
link
z-li
lizi
sam
ety

when I thought I had seen most of the
s in the jitter wars, along comes the z-

om Z -Systems Audio Engineering. The
is really a sampling -rate converter uti-

Analog Devices' AD1890 asynchronous
ng-rate converter chip. Capable of handling a broad vari-
igital interfacing problems, it is very good at reducing or

lim ating some of the effects of jitter in the data stream be -
a digital source and a D/A converter. The z -link+ accepts

igttal audio inputs at any sampling rate between 25 and 55 kHz and outputs digital audio at
either 44.1 or 48 kHz and in either professional (AES/EBU) or consumer (S/P DIF) mode.
Additionally, the unit can be synchronized to an external AES/EBU or S/P DIF reference sig-
nal. The z -link+ has a suggested retail price of $549. The z -link, a simpler version that does
not have the external sync capability, has a suggested retail price of $379, making it one of the
least expensive devices for effectively removing jitter.

I tested the z -link+ in my lab, and it came out just about as good as the best I've tested. In
my listening room, the results were as I have perceived with other jitter -reducing devices: In-
creased sense of space, resolution, and detail in the reproduced sound. B.H.K.

For literature, call 904/371-0990
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"The HCA-2200" has all the features and flexibility
any audiophile could want...7 notes Stereophile.

Sure, it's nice to be hailed as a "benchmark:

But what, exactly, does that mean? Well, let's

read the quote in context:
"While the HCA-2200" has virtually

unlimited brute power, it has enough finesse

to let the music come through largely
unscathed. Over the last six months it has
proven, with a variety of speakers in both
my listening rooms, that it's a benchmark

product against which other amplifiers can be measured. If an amp of equal or greater price isn't at least

as good as the HCA-2200", it doesn't cut it."
It's clear that Mr. Stone has discovered the virtues of our amplifier. And while we're pleased he

found the process so enjoyable, we aren't surprised. It's all part of our design philosophy, whose essence
he captures nicely when he says, "...a middle-class audiophile like myself no longer has to take out a

second mortgage on his house to afford a musically satisfying amplifier."

"...A BENCHMARK
PRODUCT AGAINST WHICH

OTHER AMPLIFIERS CAN BE
MEASURED."

- STEVEN STONE, STEREOPHILE, VOL. 17 NO. 3, MARCH 1994

But what did surprise us, as well as flatter us, was being thrown into the ring with $12,000
monoblock behemoths. The result of this apparently absurd comparison? Not carnage, but rather: "...the
Parasound HCA-2200" gives them all a run for the money, and even beats 'em in flexibility and price."
He continues, "...a pair of HCA-2200"s performed with Apogee full -ranges on a par with a pair of
Boulder 250 AEs and four VTL Deluxe 300 amps.
Dynamic impact and attack were excellent...Compared
to the VTL300, the HCA-2200" had a greater sense of
extension..."

Enough quotes. It's time to experience one yourself.
Just visit your local Parasound dealer and learn that
"benchmark" is the expert's way of saying you don't have

to break the bank to get the best. And you can quote us
on that.

" ...prodigious bass output and sense of unlimited power
and effmtlessness7 says Stereophile. And no wonder. It

delivers over 90 amps of peak current per channel.

PARASOUND
affordable audio for the critical listener

Parasound Products, Inc. 950 Battery Street, San Francisco, CA 94111  415-397-7100  Fax 415-397-0144
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