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Load Invariart High Fidelity Stereo Power Amplifier

Imagine. A muscular 600 watt amp with the soul

Current output:

T T T T

The new Sunfire stereo amp: sonic magic by Bob Carver.

Itsnoca 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 75e 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.

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

Sunfire Corporation

..... from the mind & soul of Bob Carver



* ET.C.: 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

Of a 9 Watt tl'iOde. 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

Voltage output: ) soundstage so deep and wide it will take your
breath away.
T
A A Performance that’s difficult

@ to believe.
O] 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.

T T T

output, with its near zero impedance, to experience
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.

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.
Imagine all that in a single amp. Or better yet, visit

Or if you're able to biwire, you may just arrive at a Sunfire dealer. That’s where you'll hear for yourself

the best possible interface: voltage output to woofer ~ how it all comes together.

Price: $2,175 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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) PIONEER

The Art of Entertainment

L

July 20

Spent the morning burrowing.
Heard the sound of some powerful amps.
Ran out in the road to investigate.

Should’ve looked both ways.

In nu way dues Pioneer advocate running over read eritters. Every last one of us would swerve, 't{ 1995 Pioneer Elacrranics {t ISA)Inc | nng Rearh,CA

PIONEER AMPS. Power It's samething all of nature craves, from mankind right
down to whatever's frozen inyour headlights. Pioneer"amps give you that power.
Not only do they deliver high current performance, they also come with abass boost

that will curl your hair. And the multichannel capability, along with builz-in crossover,
means greater system flexibility. Remember, if little fuzzy paws aren't tightly pressec
over little fuzzy ears, you need better amps. Call I-800-PIONEER for dealer information.
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T0 BUILD THE WORLD’

BEST SUBWC

OFERS, 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.

From the compact 100-watt
BPS-100 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 coloration in
single driver subwoofers.

LIl feature our new “Auto-On”
circuitry. And, for the ultimate
in outboard contrcl convenience,
combine any of them 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 naw depth to
both audio and home theater
systems. Track one down and
explore the possibilities
vourself.

THE ORIGINAL BIPOLAR LOUDSPEAKER™ 3641 McNicoll Avenue, Scarborough, Ontario, Canada M X IG5 (416)321-1800 Fax (416)321-1500

CIRCLE MNO. 11 ON READER SERVICE CARD
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Imost exactly one year ago, as |

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, ¥, 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 KEE 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 KEE. 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

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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Adcoms GFP-565 Preamp:

Pure and Simple.

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 1s
as Direct, Pure and
Simple as Possible

By gold plating all input and output jacks, and then directiy
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 tane 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 Scund, 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 brechure. You'll discover the best value in

high performance ®
preamplifiers.
simple.

details you can hear

® 1995 ADCOM

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
CIRCLE NO. 1 ON READER SERVICE CARD



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.

o

" Sanyo Portable System

All tases arz covered by
Sanye’s unique MDC-2000
boombeox: AV, FM,
cassette tape, €D, and
MiniDisc. The first
“universal” ur.it 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.
For literature,

circle No. 101

For literature, circle No. 100

SAUDER EQUIPHENT CABINETS

Among its new Coventry
entertainment centers, 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

for the subwoaefers. The
subwoofer channels’ EQ
circuit has seven bands, the
three front channels have

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

‘; esigned with home
3 theater in mind, the
~ Audio Control Rialto

AUDIO/AUGUST 1995
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Available of these
and other fine dealers.

Audible Difference
Palo Alte, 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
(818) 282-4692

Audible Difference
Simsbury, Connecticut
(203) 651-7945

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

Promusica

Chicago, llinais
{312) 883-9500
Marton Grove, lllinois
(708) 581-1900

Stereo Center
Flint, Michigan
{810) 239-9474

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

Audio Den
Lake Grove, New York
{516} 360-1990

Lyric Hi-Fi & Video
Manhottan, New York
{212) 439-1900

White Plains, New York
(914) 949-7500

Soundex
Willow Grove, PA
{215) 659-8815

Nichalsan's Stereo
Nashville, Tennessee
(615} 327-4312

Audio Excellence
Richmond Hill, Ontario
{905} 881-7109

Avdio Ark
Edmonton, Alberta
(403) 453-6624
Loyalty Sound
Calgary, Alberta
{403) 244-8838
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. Senic 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 MKIl DIGITAL PROCESSOR

One of the first Digital Processors on the market with HDCD® 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 skage, all packaged onto
modular boards for easy upgradeability.

SFD-1 MKIl DIGITAL PROCESSOR

A scaled down version of the SFD-2 MKII, the SFD-1 MKl also boasts
the HDCD® filter/decoder chip and a virtually identical tube analog
stage to the SFD-2 MKII. The SFD-1 MK Digital Processor offers some
serious competition fo 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
UltraAndlog's latest Jitter Analyzer).

ULTRAJITTERBUG

Utilizing UliraAndlog’s AES21 AES/EBU uktra-low jitter input receiver,
the Ultralitterbug reduces the jitter from a digital source such as a CD
transport or DAT. The Ultralitterbug (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 datasiream to a figure

of 40 picoseconds or less (beginning ot 1 kHz at a rate of 6 dB per grrrry e g
octave). This means improved performance for many transports, with- o St 3 It
out a costly upgrade. L e e s At s s

TRANSDAC

The TransDAC, Sonic Frontiers’ first product to implement op-amps
in the unqlog output stage, offers outstcmding performcmce 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 Ultralitterbug. 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.

o

fR SONIC FRONTIERS

I N C O R P O R A T E D

BREAKING THE SOUND BARRIER

For o dealer near you, or more information, contact Sonic Frontiers, Inc ot 2790 Brighton Road, Oakville, Ontorio, Canada L&H 5T4 - Tel (905) 829-3838 - Fax (905) 829-3033

CIRCLE MNO. 25 ON READER SERVICE CARD
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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. Frecuency response is

rated at +3 dB between 60 Hz

and 20 kHz. AR are two-way

systems with magnetically S —
shielded 5-inc woofers and Avalon Acoustics

PPTA (Polypara Phenylene Custom Speaker
Terephthalamade) tweeters. A new HC (for High

(The stands shown are not Current) version of Avalon’s
included.) Price: $479 per set. Radian loudspeaker is tailored

For literature, c'rcle No. 106 exclusively for users of high-
current amplifiers and

e
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

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.

GERSHMAN ACOUSTICS

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

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,

You have your choice of triggzred by bass in the audio
powered or uapowered signal. Prices: C-10 PAS, $229
versions of B=1-C’s C-10 each; C-10 PWR, $449 each.

AUDIO/AUGUST 1995 subwoofer, designed with For literature, circle No. 108
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ALL
BIPOLARS
ARE NOT
CREATED

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 Ksteners!

“Stunning!”

- 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

O (AVS™) air-flow ventilation system

O Ventilated Apical® formers

O Symmetrically-focused-field magnet geometry

High Frequency Drive Units:
O (PAL™) pure-aluminum convex domes
O Critically coupled diecast chassis

O Oversized damping chambers

O Oversized magnetic structures

Cascade™ Enclosures:

O Sophisticated cascade of interlocking, full
perimeter horizontal and vertical braces

O 1" thick MDF front and back baffles

O High velocity, low turbulence ports

1 Apicol is a trademark of DuPont

ENGINEERER FOR BETTER SOUND

AUDIOSTREAM, MPO BOX 2410, NIAGARA FALLS, NY 4302 (905) 632-0180

CIRCLE NO. 16 ON READER SERVICE CARD

“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!

* Sound&Vision Critics’ Choice Awards

IN CANADA: PARADIGM ELECTRONICS INC., 101 HANLAN RD., WOOD3RIDGE, ON L4L 3P5 (905) 8502889 * AudioVideo International Grand Prix Awards
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JOSEPH GIOVANELLI

Tape Head Alignment Headache
Q The 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. [ 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

It’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
Q I 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, [ 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 [ just run the signal
from the set into my amplifier’s low-level
phono inputs>—Robert D. Miller, Grosse
Pointe Woods, Mich.

If 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-
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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

When 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 problem?—Robert
De Angelis, Seaside Park, N.J.

I 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-pF capacitor. (The resistor should be
rated at 1 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.



“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

The VT150
Special Edition.

—
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“...1felt I was hearing the music itself

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

HIGH DEFINITION®

"

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
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At Cambridge SoundWorks we make speakers
and music systems designed by Henry Kloss
(founder of AR, KLH & Advent). We sell
them—and com%onents 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 wh
Audio magazine said we may have “the gest
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.

o 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.”

J|| 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
©1995 Cambridge SoundWorks.
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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
Q I 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.

Your 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
My 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-
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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

The 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



InThe Mid ‘70s We Created
Home Theater, Now We've Created
A NewWay'To BuyIt.

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 paﬁles represent the
country’s best values in high performance
home theater components. Audio criics,
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. $79%.
Center Channel is
essentially identical

to a Cambridge SoundWorks
Ensemble satellite (but with magnetic shield-

ing). $149%. 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. $219%.

channel, surround
and mzin stereo
speakers. The combina-
tion we show here is our
best seller. It includes our
critically acclaimed £nsemble subwoofer
satellite speaker system {with dual subwoofers),
our Center Channel Plus and a pair of our best
surround speakers, 7he Surround. You could
spend hundreds more than its $1,167% price
withou: improving performance.

For information on other home theater

Surround Speakers

Cambridge SoundWorks makes two “dipole
radiator” surround sound speakers. Dolby La-
boratories recommends dipole radiatcr speakers

for use as surround speakers. 7he

Surround has a very high
power handling ca-
pacity and is often
selected for “high
end" surround
sound systems.
Audio, describing a

system that speaker systems
included 77e - or on any of
Surround said, the products we

“In many ways the surround sensation was
every bit as good as far more expensive in-
stallations.” 539999 r. The smaller The
Surround Il is arguably the country’s best
value in a dipole radiator speaker. $249% pr.

Powered Subwoofers
The original Powered Subwoofer b%
Cambridge SoundWorks consists of a heavy-
duty 12" woofer housed in an acoustic suspen-
sion cabinet with a 140-watt amplifier and a

make and sell - call 1-800-FOR-HIF! for your
free color catalog. Thanks.

We Eliminate The Risks.
All Cambridge SoundWorks speakers are
backed by our 30-day Total Satisfaction
Guarantee. T?r them in your home, with
your music. If you don't like them, retum
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 - .
built-in electronic crossover. Stereo Review said  Cambridge SoundWorks and ~ 42 BEs-r .'
it provides “deep powerful bass...31.5 Hz bass ~ at our Factory-Direct Speaker B ,'
output was obtainable at a room-shakin Walls in over 200 Best Buy \LY |
level...they open the way to having a ‘killer stores nationwide. - |

Our Slave Subwogfer uses the
same woofer driver and
cabinet, but does not
include the amplifier or
crossover. It can only be
used in conjunction with

system for an affordabl;/pﬁce. "$699%.
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uses a 120-watt amplifier
with an 8" woofer. $399%.

Home Theater Speaker Systems

We have assembled a number of home
theater speaker systems that consist of center



BR=IENINEEY s NOISE

Whose AM? Part 11
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.ER. 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 cov-
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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 adsloud, 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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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
tradition. Based on the award-winning
CD-63 model (European CD Player of the
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

Critical analog output stage
outperforms conventional op-
amp analog output circuits.
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oxygen-free copper power transformer
windings, selected Cera‘fine 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.
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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-
g0, 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.
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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, 1 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




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 1 went through the same
process some time ago, reading Mix, EQ,
Professional Sound, and others. [ 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 [ happen to follow).

When I read this man’s letter, it left me
smiling and thinking: Boy, he’ll be back,
t0o. 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 [ 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 [ 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 band that writers find difficult to

enduring groups.

A Different Shore is an adventurous i

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

d®m WINDHAM HILL ® |
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EDWARD TATNALL CANBY

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 se-
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-
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MARCONI HAD ONE OF
THOSE GENIUS MINDS
THAT KNEW INSTANTLY

WHAT OTHERS HADN'T
SEEN BEFORE.

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
fine communication, a sort of one-
bit signal!

Unless . . . unless what? Unless you

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 =

toria Kann

=

&

ratio
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Listen Past the Equipment
and Experience the Music

as Intended

Once in a while an idea
comes along which represents
a significant step forward in
advancing the current state-
of-the-art. We feel our new
ST Series amplificrs exemplify

this unique distinction.

A new approach to low-noise,
low distortion signal-path

has produced a line of
amplifiers which is actually
quieter and more transparent
than any source material

currently available.

Bryston ST amplifiers, from the top: 8B ST + channel 120 wpe, 5B ST 3 channel 120 wpc,
4B ST 250 wpc stereo, 7B ST 500 watts mono. Not shown is the 3B ST 120 wpc stereo.

The Bryston ST innovation: our
ultra-linear “input buffer-with-
gain” substantially lowers the
distortion and inherent noise

floor — hearing is believing.

Completely separate power
supplies for each channel elimi-
nate any crosstalk to ensure firm
forcus and completely accurate

imaging of musical instruments.

Bryston Ltd, P.O. Box 2170, 677 Neal Drive, Peterboraugh, Ontario,
Canada K9J 7Y4 Tel: (705) 742-5325 Fax: (705) 742-0882

CIRCLE NO. 4 ON READER SERVICE CARD

Switchable gold plated RCA
unbalanced and XLR-1/4 inch
balanced inputs, with equal
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channel system configurations.
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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
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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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The Eyes Forward
dash design, from
Delco, puts the
sound system'’s
controls—and
everything else—
right where

the driver

needs them.

ROAD NS

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

CLOCK

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)
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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

SERVICE ENGINE SOON

\

e

VBHICLE

[.
INFO

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 sterea. 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-
colns. 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
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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



‘A\ .

Y o
> W 1 euronen jnzz Houpav

ON NORTHWEST I"RHNES',

HND A 1996 SURHRU SUX FROM JUC

Win a trip on Northwest 10 ENTER: Call 1 800 JVC-WINS ~

Airlines to see the 1996 Call 1 800 JWC-WINS. Get a personal Match ~ Call 1 830 JVC-WINS. G2t your personal
4 B & Win number. Bring your numbex to any Match % Win number fo- the fabulous d ‘

JVC Jazz Festival in London, participating JVC retailer, and compareitto  Grand Prize.
the JVC Jazz Festival Display. If your num-

Paris, Rome and The ber matches, you've won the Eurepean Call now. You could be én instant winner.
Holiday andthe new, 230 hp, Subaru. or bring this entry form so your nearest JVG
Netherlands, plus a 1996 retailer.

There are over 1,000 other prizes...TVs,

Subaru SVX LSi! Stereos, and lots more! Hurry! All calls and entsies must be
received by August 21, 5995.

i | | i
A trio on No : ; e A T g 7 Jvey
/ es to the 1996 o ding g | ";

pie L _' g ‘-‘P‘_—‘,— ereo Appro 7
a 0 Appro 5 =
pa 0 20 0
graphed der®
g and mo
Appro =
¢41 000 P ! N0
9, eInaora 2 ApDro
| I i I | F0




raymond

COOIQ@

-he shift from loudspeaker design as black magic to that as

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

matic) as that from analog to digital
media. And prominent among those
;/vho 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-

KEF’s frst home—uwhat is known in Britain as
a “Nissen hut.” It was owned by Kent Engineering
Foundyry; hence, KEE

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

B 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
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\s & tribute to its Jfouneler,
KEF has reintroduced classic
mrJ.r('.-'H'.\' as rhe er_j-'nmud
Cooke Signature Series.
These are the LS3/5A near-

field monitor, co —(fﬂ-'e';"ra}{:n'd

with the BBC, and the rad-
ical Model 104/2.

Model LS3/5A

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
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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, [ 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, 1 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



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 enibarked 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 [ 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-

ilbert
Brigos was

a hit
Suspicious

of Science.
Or, shall
We say,

of scientists.

terials, like nylon, it would be possible. This cor-
respondence goes back to 1950 to 51, befere
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 |
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.
then finally came up against it in
1959, after Rank acquired
Wharfedale. It was staring me in
the face that we needed ta do
something about the design of
our diaphragms.

Rank was trying to get inta 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
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got on my
hike and
went off

to Europe;
when | came
back, | knew
'l got
3 business.

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. |
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 it 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

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
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by Laurie Fincham

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 ofter.
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 UK. at all. One by one, the wholesalers all
said, “We need another loudspeaker line like a
hale 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 [ knew I’d got a business. A

first met Ray- put to the test. To him, hard
mond Cooke CO DA scientific facts always far

outweighed wit and opin-
ion. An indefatigable con-
versationalist 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-
tzn. Raymond influenced a whole genera-
tion of engineers. An excellent lecturer and
writer himself, he encouraged others, in-
duding me, to follow in his footsteps.
Raymond was charismatic, catalytic,
sometimes 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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Are you getting the most out of your speakers? Did you know
that proper mounting and room placement dramatically im-
proves sound quality? Most major speaker manufacturers rec-
ommend loudspeaker supports for optimum performance; many
of the best known brands specifically recommend or use Sanus
Sound Foundations. Demand the most from your audio dollar. Most leading satellite speakers securely bolt mount to Euro Sats.

Give your music a Sound Foundation! Sanus Systems is nat affiliated with speaker brands that are shown.

Euro Foundationse

Euro Foundations are a contemporary alternative to the utili-
tarian look of most steel loudspeaker supports. Performance is
on par with the finest European and domestic designs, yet the
price is affordable. The new generation of satellite and surround
speakers bolt mount to Euro Sats for better performance and
safety. (Many competing stands use two sided tape!) Euro
Foundations feature sand fillable steel bases, adjustable floor
spikes, neoprene isolation pads, and a hidden wire path.

All Euro Foundations
feature adjustable floor
spikes to ensure stabil-
ity oncarpeted surfaces.
A concealed speaker
cable path keeps wire
neat and organized.

The Euro Sat features a
unique adjustment knob
that allows speaker
height and angle to be
varied to perfectlymatch
the requirements of your
listening room. Euro Sixteen Euro Twenty Four Euro Sat
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RCA's DIGITAL SATELLITE SYSTEM
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| eveloped by RCA and Hughes, the
| Digital Satellite System (DSS) has
quietly sold more units in its first
year on the consumer market than
Wthe 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
u 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
viewpoints. The Editors

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, antennz dish,
and remote control. The key dif-
ferences are that the Basic 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

LUISER' S RERDIFES

by ANTHONY H. CORDESMAN

here 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
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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 Wast - sl :
ington, D.C. area could fully describe them. A | m
series of calls to RCA and Thomson Con-
sumer Electronics, RCA’s parent comp»any,
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by Anthony H. Cordesman
and James Harper
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NMANUFACTURER'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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USER'S REPORT

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
yow’ll find many similar items for less
at Radio Shack). There’s also a con-
sumer hot-line number to call, staffed I
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 l

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

At its best,

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

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
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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 & 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



MANUFACTURER'S
RESPONSE

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-

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.
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No other product, |

including the

CD player sold

I
1

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 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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CIRCLE NO. 10 ON READER SERVICE CARD

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 toa
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

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.
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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 [ 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 A/V quality you get with DSS is pretty
mediocre, and the price can sometimes be
anything but fair. A

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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ALPINE

CDA-

7939

CAR STEREO

MODE/LOUD

2ILPINE
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ar electronics are Alpine’s raison
d’étre. As one of the car audio in-
dustry’s acknowledged leaders,
Alpine has garnered an enthusiastic
following that expects much of its
p.roducts, 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.

HMOND 1

T 4

scaN B

Typical of today’s car stereos, one ad-
juster controls volume, bass, treble, balance,
and the fader. These functions cycle, in the
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
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“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

» COA-7939 PAf-NET

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
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

Photos: Michael Groen



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
nV into 75 ohms).

50-dB Quieting Sensitivity: 13.5 dBf
(1.3 pV 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 pV (27.0 dB).

CD SECTION

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

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: 144V d.c, 11 to 16 V
allowable.

Dimensions: Chassis, 7 in. W x 2 in.
Hx6in.D (178 cmx 5 cm x 15.2
cm); nosepiece, 6% in. W x 1'3sin.
HxWein.D (17cmx 46 cmx 1.8
cm); remote control, 134 in. W x 114
innHx6in.D(44cmx3cmx15.3
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 ¢an 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 1o 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-
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“P.Scan”). Each station is heard for
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10 seconds in the preset numerical

t
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order. Pressing “FUNC” again
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cancels the automatic scan.
In the tuner mode, the display

RELATIVE LEVEL —dB

B
o

normally indicates station fre-
quency, bank, and preset number.
You can “title” stations, if vou
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: Fight 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
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Fig. 3—AM frequency
response.

serve as skip controls when playing CDs.
Pressing and holding either button fast-
searches in the chosen direction, with audi-
ble clues 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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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

_J sentation on the road. The down-
side 1is 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
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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-
¢y 21.4 MHz higher than the one to which
the radio is tuned, wasn’t impressive. How-
ever, these conditions rarely occur, so |
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 frequencics.

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, 1
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 exccllent 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 uV.

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
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“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.AP. feature I've liked on pre-
vious Alpines, an extra memory bank that



can hold both AM and FM stations; I've
found it very handy for getting traffic re-
ports when [ 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. | 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. IB.
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THESHOLD 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 roggle
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
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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 amplitier modules are mounted to the
inside surfaces of the two heat-sinks. A 1Vs-
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.

Power Output: Stereo, 150 watts into
8 ohms, 300 watts into 4 ohms;
mono, 450 watts into 8 ohms, 900
watts into 4 ohms.

Frequency Response: 0 to 100 kHz.

THD: Less than 0.1%; typically less
than 0.02%.

Gain: 28 dB.

Input Sensitivity: 1.4 V, unbalanced.

Input Impedance: Unbalanced, 50
kilohms; balanced, 2 kilohms.

Current Consumption: 400 watts at
idle.

Dimensions: 18.3 in. W x 9.3 in. H x
19.4 in. D (46.4 cm x 23.6 cm x 49.2
c<m).

. Weight: 85 lbs. (38.6 kg).

Price: $5,250 in black or $5,350 in
pewter gray.

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

For literature, circle No. 91

Phorographs: Michuel Groen



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-EET 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-
KF 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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Fig. 1—Frequency
response; see fext.

Fig. 2—Squore-wave response for

10 kHz into 8 ohms {top}, 10 kHz into
8 ohms paralleled by 2 pF {middle),
and 40 Hz into 8 ohms (bottom).
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Fig. 3—Common-mode
rejection.
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Fig. 7—Damping factor.

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. I.
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 10V, peak to peak, into an
8-ohm load—were 1.7 uS; 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
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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 ver