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playing music for a quarter-century.

After 25 vears you lzarn todo  tube LS5 Markl! linestaze 2ad MULTICHANNEL
certain tkings very well. Like ~ VT150SE mono-black ampli- | ‘
how to redine the resolution of  fiers to our most afiordable

recorded in“ormation without LS7 and VT60 all-tube combi-
sacrificing the musicality that nation, the bloodlire remams
binds the listeaer to the music. Or  pure Audic Research, Taerz
how to expertly wield different are even scphisticated new
technologies tomeet the widely dif-  solid-state components to
ferent syster needs (and budgets) carry the experienc= of mu -i-
of music lovers around the world. channel music and soundtrack

The Audio Research product line fpr%ductfion t? unheard-of
shows how maay startling answers Egiaisial resolution,
there can be to the question of how  Yet what sets Audio Research

to best render life to recorded apart is more than a versat_e
music played back in the home.  array of products. It is a philaso-
From the flagship vacuum- phy committed to continuing

parts and service availabilitv for
every modal we've 2ver sold,
reaching back a quarter-cer-ury.

So you can have continuing pride VACUUM TUBE
of ownership, and peace of mind. -
You'll be glad to know, zoo that { { RN

we still hand-assemble anc listen
to each and every model beicre it :
goes out tke door. (We «an : help
ourselves.)

If all this sounds.like azefr=shing
approach to audio, ust wait

until you arrange an auditicn

at your nearest VTG6OSE
acthorized retziler.
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) PIONEER

The Art of Bntertainment

199% Pianear Flaetranies (LISA}Ine || ong Baach, 1. A,

June 8

Wandered out into the road.
Heard music pounding.
Figured I had time to cross.
Didn’t.

In nw way does Pioneer udvocate running over roud viitiers, Every lust one of us wanld swirve

PIONEER SUBWOOFERS. Nothing says“move it or lose it, varmint”like raw
bass pounding out vour window. Our subwoofers are designed with specially blended
materials to handla up to 450 watts of pure power. "hey aJso come in avariety of
car-friendly shapes and sizes. 50, go ahead and put aton of bass inyour system. And
give nature a chance to dig that crazy beat. Call I-800-PIONEER for a dealer near you
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We couldn’t have

excerpts from Audio Magazine, by Anthony H. Cordesman {)\‘)”) $1n short, the
Adcom GFA-5800
/

“This is the kind of stands out even in a
€ .this is a product that product that shows <§ world where almost
deserves attention. gy the best of the high //‘ all amplifiers now
end can be made
truly affordable. gy (—w\ S i 50
a8 N\

“You may be
surprised to find
out how good
your speakers are
when you first try
an amplifier of
this quality. g9

€1t is also a little difficult 10
believe that this amplifier is in
the $1500 price range. ¢

€€ ;
excitp (tilf;e;l.ca 7;e;}yet;;z;fr Ky, e imcging, soundstage, “Just as Adcom once
its price, and its upper dynamics, and transparency of changed the.standards of {he
R R the Adcom GFA-5800 had the power amplifier market with
o R Asicalisy dre kind of realism and integration the 555, it has intr oduce.’d.a
o 16 ik o i 1 only expect to find in far more new product that may s.zmzlarly
fier 0ot costing at least expensive products. gy change the market again. gy

twice its price range. ¢y

The Adcom GFA-5800 amplifier is quite possibly the best amplifier you may ever hear.
We know it sounds better than others selling for more than twice its price. Delivering 250
watts continuous per channel into 8 ohms between 20 Hz and 20 kHz, its circuit design and
component specifications are in a class by itself.

But you don’t have to take our word for it. Send us your name and address and we will
send you a reprint of Audio’s review as well as detailed literature. Or better yet, simply ask to
listen to the GFA-5800. Your ears will tell you

all you need to know. ol (1 Send me Audio’s review and detailed literature on the
Ei Adcom GFA-5800.
E; Name - — -
%i Address e =
details you can hear 3! ciy . State Zip

I'1 Elkins Road. East Brunswick. NJ 08816 U.S.A. (908) 390-1130. J6 Mail to: Adcom. |1 Elkins Road, East Brunswick. NJ 08816 U.S.A.

Distributed in Canada by PRO ACOUSTICS INC. Montréal, Québec (514) 344-1226 . : . = I
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FAST

ed House Records is very proud

of a recent release that | remember

with great fondness from a period

of my life when I still had dreams

of making my living by playing

the guitar. Since I couldn’t sing,
and still can’t, Leo Kottke was the model,
though I wanted to play only country
blues, rather than become proficient in
the breadth of styles and genres Kottke’s
mastered.

The CD is Blues, Rags ¢ Hollers by
“Spider” John Koerner, Dave “Snaker”
Ray, and Tony “Little Sun” Glover. The
nicknames still seem counterfeit to me,
as these guys were white, college-educated
(or at least oriented), and in their early
twenties—just like me, except I didn’t
have the guitar chops. The Elektra LP was
startling to a whole generation of young
people. It is wonderful to have that special
sound available again, but one thing that
makes the Red House reissue truly special
is the addition of four tracks not included
on the original LP. Because of the wider
frequency and dynamic ranges possible in
the CD format, this disc sounds better than
the original LP ever did.

Another thing that makes this rerelease
so special is the new liner notes by Tony
Glover. Now, follow this. Originally, the
LP wasn’t on Elektra but E. D. Nunn’s
Audiophile Records. Nunn and the
Audiophile label can easily be described as
audiophile; that name wasn’t counterfeit.
One of the first alternative, quality-
oriented recordists, Nunn had done some
Ping-Pong stereo effects recordings, and,

FORE-WORD

says Glover, “His best seller was a whole
side of a thunderstorm, with a passing
distant train in the night.” Nunn also
recorded Big Joe Williams and Sleepy John
Estes for Bob Koester’s Delmark Records.
The Koerner, Ray & Glover recordings
came about because Nunn had written
Paul Nelson of The Little Sandy Review
asking for “a real authentic folk song
group” to record. Says Glover, “He didn’t }
know quite what to make of us, but he

trusted Paul’s judgment.” And a good thing |
he did, too.

At a lunch break during the album ‘
sessions, Nunn and the musicians started |
discussing album packaging. Glover writes, ‘
“Nunn wanted to do some kind of fancy
embossed script type cover. Paul [Nelson] ‘
replied that he didn’t think that was really
appropriate to the music. Nunn’s face
darkened, he began to stab fitfully at this
napkin with his knife, almost knocking
his plate off the table. We looked at each
other, realizing this dude was wound
pretty tight.”

One of only two promotional copies,

bought from Nunn at a discount (no
promo freebies!), was sent to Elektra’s I
Jac Holzman, who “was knocked out.”
(Billboard ignored the other promo copy.) |
However, Elektra thought there were
technical problems—namely, the wide ‘
stereo spread needed release in mono,

and four tunes needed to be dropped to
make mastering less difficult.

“Looking back now,” Glover sums up,
“it’s interesting to see that what we’d done
was essentially make a CD album. We had
20 songs, almost 52 minutes running time,
big dynamic variances, and liner notes in
6-point type. It’s fitting that at long last this
album is once again available in its original
length and in stereo. Who’d have thought
we were 30 years ahead of our time?”
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WHAT'S NEW

CAYV LaserDiscs

MclIntosh LaserDisc Player
Obviously a McIntosh,
thanks to its front-panel
styling (and sizing to match
larger McIntosh A/V preamps
and amps), the MLD7020 plays
both sides of 12-inch CLV or

NAD A/V Receiver

NAD?’s first audio/video
receiver, the AV716, has three
audio/video and four audio-
only inputs, including phono.
Record/monitor switching
permits taping one source
while listening to or watching
another. Used as a straight
two-channel stereo receiver,
the AV716 is rated at 80 watts
per channel into 8 ohms. For
home theater use it can supply
55 watts apiece to left, center,
and right, plus 20 watts apiece
to two surround channels. The
surround channels can also be
used to drive a remote speaker
pair. Price: $749, including
remote control.

For literature, circle No. 101

automatically.
Separate one-bit
D/A converters with
double-step noise
shaping are usedin
each channel, for CD
and for LaserDiscs
having digital

soundtracks. Separate

transformers and
| supplies power tae
video and audio

circuits, The player remembers

its place on the disc when
powered off during playback,
and images are enhanced by
advanced digital video
processing and noise
reduction. Price: $3,500.

For literature, circle No. 190

Lamm Mono Amplifier

Pure Class-A operation is the
crucial feature of Lamm Audio
Laboratory’s M1.1 mono amp.
Its hybrid circuitry employs
a single 6992 triode tube
in conjunction with MOS-FET

AUTOTEX 70847

32

4

Autotek Car Equakizer
Recently updated to include

a two-way crossover and dual
inputs, the Autotek 7004A
provides fcur equalization
bands, centered on 24 Hz,

350 Hz, 2.5 kHz, and 15 kHz.
High- and _ow-pass -rossover

transistors in the output
stage. To optimize the latter for
the load, Lamm provides

switchable bias settings for 4- or
8-ohm loads, to maintain output

at 100 watts into either
impedance. Price: $6,090 each.
For literature, circle No. 102
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points can be set separately,
permitting overlap or notching.
The front-panel input switch lets
you use another source, such as
a CD changer, in addition to
your car’s standard head unit.
Price: $199.95.

For literature, circle No. 103

Boulder Preamplifier

mong the latest

additions to
Boulder Amplifiers’
M-series components is
the L5M line preamp.
The circuitry features
Boulder’s d.c.-coupled
“990” circuitry and
balanced inputs as well as
outputs. This new M (for
metal) version matches
the styling of the 102M
and 500M stereo amps.
Price: $4,000.

For literature, circle No. 104



At one time
you understood how
this worked.

FIVE BLOCKS MADE A COTTAGE, ten a
@ castle, and a hundred your own private
empire. With Linn components, it’s just
that simple. You can start out with the system that’s

right for you today and, using our building-block
approach, improve and ex-

A SOUND INVESTMENT. Al our innovative fac-
tory in Scotland, we produce the most advanced and
best sounding hi-fi. Skilled and dedicated people
and our unique single-station-build philosophy
ensure a standard of construction and reliabil-

ity simply not possible

it meps. some 12800=LINN HI-FT g2 piveciion ine

steps will improve the per-
formance of your system,
others will expand your sys-
tem throughout your home, but each and every step
has one thing in common. It delivers more music.
PEOPLE NEED MUSIC. Music is important. Explor-
ing the world of music in the comfort of your own
home is therapeutic. [t will help you relax, stimulate
your imagination, change your mood, and provide
entertainment and pleasure for your whole family.

music for life’

tailer on hand to provide
assistance long after
your initial purchase,
you can expect your hi-fi to last a lifetime. People
who love music have built our business, so we look
after them. Music FOrR YOuR LIFE. To learn
more about Linn Hi-Fi and the many ways in
which Linn can make music a more important
part of your life, phone Audiophile Systems,
Ltd., our U.S. distributor, at [-800-546-6443.



WHAT'S NEW

System Analysis
Acoustic Panels

Three products from System
Analysis are designed to help
optimize the acoustics of
listening rooms. The Quadratic
Theory Residue Diffusor (QTRD,
center) uses a series of troughs of
varying depth, with their depth
based on Manfred Schroeder’s
quadratic number theory, to
spread the sound it reflects in

Discwasher Media Case
Holding 28 boxed CDs,
24 boxed cassettes, or a
combination of both, the
Discwasher 7410-series cases
have padded shoulder straps
for comfortable carrying and
dual-zipper openings for easy
access. The cases are available
in black or in combinations of
black and teal, turquoise, or
purple. Price: $19.95.
For literature, circle No. 105

a claimed 180° diffusion
pattern. This helps to
inhibit standing waves and
broaden the soundstage.
The Wavelength Absorbing
Linear Structure panels (WALS,
flanking the Diffusor) absorb
sound by a rated 20 dB at certain
frequencies to help control early
reflections from behind the
speakers. The Wavelength
Absorbing Panels (WAP, far
sides) absorb reflections in the
band between 125 Hz and 8 kHz
to further control early
reflections. Standard height of all
units is 5 teet. Prices: QTRD,
from $950; WALS, from $1,025
each; WAP, from $675 each
(depending on size and finish).
For literature, circle No. 106

,,,,,

Origin Component Rack
Unusual styling, excellent

component ven-ilation, and
easy user assem>ly are among
the features claimed by Origin
Design Enginee-ing for its
Model AR-1 equipment rack.
The rigid, all-metal tower is
available in black or white. It
stands just over 5 feet tall, an
aid in stoop-fre= loading of
CDs, LPs, or cassettes. The
shelves measure 22% inches
wide and 18 inches deep.
Price: $595.

For literature, circle No. 107

Coast CD Case

Up to 96 CDs or CD-ROMs
can fit in the pages of Coast
Manufacturing’s CDR-Album,
and a refill kit can add capacity
for 48 additional discs. The
Album’s sleeves are made of a
nonwoven fabric that’s said to
help prevent scratches or
abrasion to the disc. Prices:
Album, $24.95; refill,

$9.95.
For literature,
circle No. 108

SONY WIRELESS HEADPHONES WITH DSP

s ony’s VIP-1000 Orbit
headphones use digital
signal processing to achieve
three effects. Like most DSP
units, the external processor
adds ambience (with a choice
of three sound-field settings
and three reverb levels). Iz also
simulates a binaural effect that
keeps the sound field outside
your head. And it works with
an inertial sensor in the
headset to keep the sonic
image fixed in space even

AUDIO/JULY 1995

when you move your head;
* when you’re watching video,

. this keeps dialog tied to the

screen. Signals can be sent
to the processor box (which
doubles as a stand for the
headset) by a supplied
wireless infrared link or
through a pair of input jacks.
The headset’s design holds
the earpieces about an inch
from the wearer’s head.
Price: $649.99

For literature, circle No. 109



Four Weddings And A
Funeral

The Pelican Brief

Top Gun

Blown Away

Ace Ventura:
Pet Detective

The African Queen
(Remastered)

Beetlejuice
Pink Floyd: The Wall

1302900
"1251305

0426908
"1291301

1242908

1335801
0633008
*1293802

CLUB FAVORITES
The Client *1300409
Philadelphia *1251404

Bladerunner: The
Director's Cut

Terminator 2:
Judgment Day

Cliffhanger
Demolition Man
Unforgiven (1992)
Maverick

The Fugitive

Close Encounters
of the Third Kind
(Special Edition)

Natural Born Killers
Wolf
Total Recall

*1097906

*0233205
*1149301
*1199306
*1084003
*1297209
*1197706

*1273002
*1327709
*1314905
*1286103

0360909
0000208
*1042506
0600304

Aliens

Alien

Alien 3

The Exorcist

Monty Python And The
Holy Grail

The Paper

Rambo: First Blood
The Sound Of Music
Unforgiven (1992)
Hard Target

Dragon: The

Bruce Lee Story
The Wlzard Of Oz
The Firm

Ghost

Carlito's Way

A Few Good Men
The Abyss

"0192005
“1285501
"0650309
0003905
*1084003
“1179605

“1150705

0001404
“1154400
0826008
“1229301
*1106301
*0881102

Here's a great way to build a collection
of your favorite movies — on laserdisc!
Just write in the numbers of the 3
laserdiscs you want for $1.00 each, plus
shipping and handling. In exchange, you
simply agree to buy four more laserdiscs
in the next two years, at regular Club
prices (currently as low as $29.95, plus
shipping/handling) — and you may cancel
membership at any time after doing so.
What's more, you can get still one more
movie for the low price of $19.95 and
have less to buy later (see complete
details in coupon).

Free Magazine sent every four weeks
(up to 13 times a year) reviewing our
Director's Selection — plus scores of
alternate choices, including many lower-
priced laserdiscs. And you may also
receive Special Selection mailings up to
four times a year. (That's up to 17 buying
opportunities a year.)

Buy only what you want! If you want
the Director's Selection, do nothing — it
will be sent automatically. If you prefer an
alternate selection, or none at all, just

LASER 4%

EA.

STALLONE STERE

|__ o e
CLEAR AND PRESENT
DANGER
1326305"

TRUE LIES
1327105"

“0364901
“0104307
0805309
1142009

Predator

Predator 2

The Silence Of The Lambs
Indecent Proposal

Robin Hood:
Prince Of Thieves

Batman (1989)
Batman Returns
Goodfellas

Back To The Future

Back To The Future
Part Il

Back To The Future
Part Il

Scent Of A Woman
My Cousin Vinny
Conan The Barbarian

Home Alone 2:
Lost In New York

Patriot Games
Backdraft

The Last Of The
Mohicans (1992}

0976803
"0642504
“1029909
‘0969808
‘0211409

“0921304

0497008
"1121300

1033109
0220509

"1104900
“1051309
‘0559005

*1071406

mail the response card always provided
by the date specified. And you'll always
have 14 days to decide; if not, you may
return the selection at our expense.

Money-Saving Bonus Pian. If you
continue your membership after fulfiling
your obligation, you'll be eligible for our
generous bonus plan. It enables you to
enjoy great savings on the movies you
want — for as long as you decide to
remain a member!

10-Day Risk-Free Trial. We'll send details
of the Club’s operation with your
introductory package. If not satisfied, return
everything within 10 days at our expense
for a full refund and no further obligation.
For fastest service, use your credit card
and call us toll-free 24 hours a day:

1-800-538-2233 &

MGE
Entertaining
America...
[ Cne Person
ara Time. ®

LASERDISC CLUB

THE SPECIALIST
1341700"

1297407

{excluding Alaska]. Applicable sales tax added to all orders. ©1995, Tf
L

* Letterbox 3
“1300201
“1154905

Beverly Hills Cop 3
Sleepless In Seattle

Citizen Kane (Remastered/
50th Anniversary)

Age Of Innocence
Jaws

Under Siege

The Prince Of Tides
Guarding Tess

48 Hours (Remastered)
{ Rising Sun

The Last Action Hero
The Flintstones
Chinatown

Grumpy Old Men
2001: A Space Odyssey

The Naked Gun 33 1/3 -
The Final Insult

0911107
*1207307
*0844605
*1077908
‘0847103
*1299700
"1315308
“1174804
“1154806
1297308
*0202507
*1251503
‘0844308

SEE DETAILS BELOW

STARGATE
1334903"
*1286707

NEW RELEASES

Big *1336601
The Shadow *1297001
| A Clockwork Orange *1356005
Ladyhawke *1356302
The Mosquito Coast *1356401
Richie-Rich *1353705
Priscilla Queen of the Desert

Academy Award® Nomination:
Best Costume Design  *1345206

The Pagemaster *1338409

32 Short Fllms About
Glenn Gould

The River Wild
Timecop
It Could Happen To You

JURASSIC PARK
1264001

E.T.: The Extra-Terrestrial
InThe Line Of Fire

The Bodyguard

Basic Instinct

On Deadly Ground

Star Trek:
The Motion Picture

Star Trek Il:
The Wrath Of Khan

Star Trek l:
The Search For Spock

Star Trek IV:
The Voyage Home

Star Trek VI: The
Undiscovered Country

Hook

Mad Max - The Road
Warrior

Highlander

The Hunt For Red October
Die Hard

Die Hard 2: Die Harder
Bram Stoker's Dracula

*0681106
*1190107
*1105907
“1033208

1251909 1337005

*1336304
*1332204
*1332006

0203505

"0201301

*0201608
In the Name Ot The

Father

The Running Man

Witness (Remastered)
Silverado

Time Bandits (Remastered)

Bridge OnThe River
Kwai (Restored)

The Piano
Outland

City Slickers Il: The Legend
Of Curly's Gold

1247709
‘1316108
“1315407
*0181008
*1330109

0430603

*1001007
0854307

‘1261106

0382309
0825001
"0367607
‘0041805
“1102904

“1143809
“1237809
“1328103

"1296805

r-Columl::icx House Laserdisc Club

Dept. MGE, P.O. Box 1112, Terre Haute, Indiana 47811-1112
Yes, please znroll me under the terms outlired in this advertisement. As a member, | need buy
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EDWARD TATNALL CANBY

TIRELESS WIRELLESS

have just read two books re-

markably similar in their tech-
nique though wildly different
in content. One was passed on
to me by the Boss Editor, who
knew [ would be interested.
The other was tossed in my direction
bya therary Lady Friend who knows
absolutely noth-
ing about audio
(though she has
a modest “hi-fi”
with cute baby

speakers).
Boss Editor’s
book: In Mar-

coni’s Footsteps,
1894-1920: Early

PETER

JENSEN

Radio by Peter
R. Jensen (VK2,

A Marconi
operator at
Glace Bag,
Nova Scotia
(above} in the
early years,
and (left)
Marconi
himself in 1923
aboard the
Eletira.

AQJ, and G 4 GZT), published by
Kangaroo Press (Australia). Literary
Lady Friend’s book: Balkan Ghosts: A
Journey Through History by Robert
D. Kaplan, published by Vintage
Books (Ran-
dom House).
Two  worlds,
worlds apart? It
would seem so.
Yet 1 discuss
them both for
good reason.

It strikes me
as abvious that
a volume of “literature”—whether
fiction, journalism, or drama—
should be well organized and shaped
in the telling. Isn’t that what writing
is all about, the professional use of
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PETER JENSEN’S
IN MARCONI’S FOOTSTEPS
IS PLAIN CHARMING,

EVEN TO THE POINT OF
WHIMSICAL IRRELEVANCE.

language? Yet in this case it is the
nonliterary book that has the
smoother organization. It comprises
six or seven major threads, flawlessly,
effortlessly integrated, and all in a
mere 176 pages.

The technique used in both these
books is familiar enough today. Both
involve history, directly compared to
the present, and both jump back and
forth from just yesterday to the exot-
ic past—a thousand-plus years in the
infamous Balkans, and a mere 40 or
so (but oh, how long!) in radio. The
clincher in this popular style of
book, though, is the author himself,
who travels in person to the places
described, no matter how hair-rais-
ing. Both of these authors plunge
right in—you might say recklessly,
often painfully.

Dozens of authors—mostly, but
not always, young and vigorous—go
in for this kind of joyful torture.
That includes my nephew, Peter
Canby (plug), who plunged into the
Maya country of “middle America”
and wrote about the Mayan people,
past and present, village by village.
He also managed to get lost in a
trackless, unmapped jungle for days
(end of plug). Jensen merely got lost
in Rome at 4:00 in the morning with
his entire family. They had no hotel
reservation, and parked in, shall I
say, a house of ill fame for the rest of
the night!

The pleasure for the reader de-
pends on the literary expertise that
depicts these joys and horrors. Ka-
plan’s Balkan Ghosts is almost too
dismal, if grip-
ping. I think he

revels in the
Balkan awful-
ness. Yet his

survival ability
is prodigious
and his story
is very gory. (I
tired of refer-
ences to certain English literati, how-
ever—Dame Rebecca West, for in-
stance.) If you want to avoid the
blues, keep away from Balkan Ghosts.
(Plug II: My nephew Peter is ever



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 amplifiers exemplify

this unique distinction.

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

has produced a line of
amplifiers which is actually
quicter and movre transparent
than any source material

currently available.

Brystan ST amplifiers, from the top: B ST 4 channel 128 wpe, 5B ST 3 ckannel 120 wge,
4B ST 250 wpc stereo, 7B ST 500 watts mono. Not shown is -he 3B ST 120 wpe steveo.

The Bryston ST innovation: our Complztely separate power

ultra-linear “input buffer-with- supplies for each chanael elimi-
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distort on and inhe-ent noise focus end completely accurate

floor — hearing is believing. imaging of musical instruments.
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Switchable cold plated RCA
unbalanced and XLR-7/4 inch
balanced inputs, witt equal
gain, allows flexibility fer multi-

channel system configu-ations.
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calm and cool; he wisely lets the reader do
the sweating. The gore threatens but is al-
ways avoided.)

As for Peter R. Jensen, out of Australia
but English-connected, whatever he writes
is plain charming, sometimes to the point
of whimsical irrelevance. Such disasters!
Like the time he took an Italian bus in the
wrong direction for dozens of miles, then
had to backtrack. He is doggedly persistent
in his various Marconi searches. His
snatches of biographical and technical in-
formation could have proved merely
pedantic; instead, he fits them all together
in a lighthearted and concise manner. I have
seldom seen a short book with such a
wealth of easily available information.

Jensen includes many different “books”
in his study of Marconi. First, there is the
Travelog—right from the beginning. It
could stand by itself as a whimsical essay,
“The Search for Marconi Leftovers.” This
continues on and off through the volume,
zanily but effortlessly, aided by the second
book in my list—“The Marconi Picture
Book.”

Talk about thorough! For every item
mentioned, large and small—vast ocean
liners, units of Marconi wireless gear, and
the remains of dozens of Marconi installa-
tion sites—there are profuse illustrations in
monochrome and color. Many of the pic-
tures are startling, notably of every ship
that is brought into the text and a few more
as well. A photo of the Titanic in 1912
shows her unbelievably huge hulk with four
great black stacks and tall masts at each end,
strung with antenna wiring. Next to that, a
stark picture of another, almost identical,
monster, the German Kaiser Wilhelm II, a
peaceful comparison mere months before
World War I. There are gorgeous sailing
ships: The British royal yacht and, of
course, Marconi’s own steam yacht, the
Elettra, out of his days of fame. So—a pic-
ture book for your coffee table and a gold
mine for ship lovers.

The high point of the volume—let’s call
it the third book, “Radio Titanic”—is a
gripping account from inside the radio
room (with all the Marconi wireless equip-
ment) of the Titanic’s 1912 sinking after
hitting an iceberg. The story was also told
by the younger of the two radio men mo-
ments after he landed at New York follow-
ing his rescue (the senior officer was

drowned), and there is a fabulous collection
of documents on the radio actions of other
ships and what their officials had to say at
the moment. It is a unique story.

I was most amused by the fourth book,
“Marconi Archaeology,” Jensen’s persistent
search for Marconi remains, particularly
the long-forgotten
sites of those great
radio towers and
their associated J§
buildings, scat- |
tered from Italy
and France to Eng-
land, and then to
America. In the
process, Jensen
tramped miles and

miles, maps in @
hand, looking for |§§
signs—and usual-
ly found them. He
conscientiously
took photographs,
which border on
the absurd, of
lovely green Eng-
lish meadows and
hills, pretty white
clouds, blue sky,
and in the foreground a shapeless lump, the
base of a Marconi tower! For one big tumu-
lus, now crowned with trees—a sometime
Marconi installation—he says, “notice the
rooks.” And there they are, black spots in
the treetops. Another handsome meadow is
ornamented with an ugly, rusted relic. A
faintly visible island site appears in the dis-
tance of a vast and monotonous ocean-
scape. “Who cares?” one could ask. But
somehow these photographs convey a good
feeling.

As you may infer, Peter Jensen is a radio
ham. Enter the fifth book, “A Radio Ham’s
Paradise of Historic Reference.” Here again
Jensen displays his excellent, if modest,
sense of organization. In the main body of
the text is a thorough discussion of virtual-
ly every type of equipment in Marconi’s
continuing, rapid development of wireless
telegraphy, with enough illustrations of the
actual working transmitters and receivers to
inform any technically knowledgeable read-
er. Also included are color close-ups of re-
constructions made by the author.

So the man builds Marconi models! And
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SELDOM DO SHORT BOOKS
HAVE SUCH A WEALTH
OF EASILY AVAILBLE
INFORMATION AS
MARCONI’S FOOTSTEPS.

Jensen has included directions in minute
detail for model builders, but wisely placed
in a separate section of Marconi’s Footsteps.
Everything is there—enough parts lists and
pictures to delight any hobbyist. The only
caveat (a mild warning) is that this is all
British-based. (Jensen writes of valves, not
y tubes, although he ac-
| knowledges the American
usage!) So you will need
to check on the availabili-
ty of parts or on their
substitutions. Otherwise,
this is the sixth book,
“A Complete Modeler’s
Handbook.”

There is so much more.
The span of this book,
you will see, takes us
.| specifically to the advent
of voice radio, which be-
gan a totally new era.

How different was the
old—more so than you
may have known or imag-
ined. I myself date back
just to the end of that
epoch, if you recall my ac-
count of a family friend
listening for signals from
Mars on a crystal set! I can just remember
those tall radio towers, always in pairs with
long horizontal antennas strung high up
between them, in contrast to our taller sin-
gle TV towers. The long wires were required
by the signal’s nature: Ultra long-wave, not
short-wave, or even medium-wave (what
we now call AM). This I vaguely knew, but
suddenly Jensen has put it in perspective.
Of course! Those long antennas went with
the long waves. .

The theory, it seems, was that the longer
the wavelength, the greater the distance that
could be covered. It took much time before
the capabilities of short-wave began to be
understood and utilized. That explains
much of the “strangeness” of early radio for
our minds today, conditioned as we are by
our own technologies.

Even more striking, in the earliest days,
was the total lack of selectivity: Just an in-
termittent spark—a transient with no sus-
tained tone, in audio terms—spelling out

code.
Oh, and did you know Marconi was half
English? His Italian was lousy. A
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JOHN EARGLE

FULL DIMENSIONAL
REISSUES

f the three original American ~ wood Bowl Or-

major labels—RCA Victor,

T o I
S TS T

[

chestra, and

Columbia, and Capitol— the legendary [fiued

only Capitol was conceived Hollywood [

by its founders as a primarily ~ String Quartet. .,:_
popular-music label. The Along with [RETETEPEE

FULL DIMENSEENAL BOUND

RCA and Co-
lumbia, Capitol Classics made up the
backbone of the first two-track tape
releases (soon to be supplemented by

others had inherited vast classical

catalogs from their forebears and

were always active in
™ y

recording the repertory.

THE ART OF
Early in the LP era,

VIRGIL FOX Mercury and, later on, by Everest).

Capitol did branch into
distribution of foreign

classical recordings, most
- notably with its Capitol
Telefunken series. And just a few
years later, they decided to get into
the business of making their own

classical recordings. Most of these
were released under the banner of
Full Dimen-

sional Sound

U E R
Pim vt wenre” EVL

The Planels

or, later, Full
Dimensional

Woesda

el Gracissy
Stereo, each
Pairushina Suite
STOKDWSKI

FOLLWEMENSI@NAL S0NND

with its famil-
iar FDS me-
dallion logo. The major artists were
William Steinberg and the Pitts-
burgh Symphony Orchestra, Erich
Leinsdorf and the Los Angeles Phil-

Ve harmonic Orchestra (of-

ten, for these purposes,
called the Concert Arts
Symphony Orchestra),
and Leopold Stokowski
as the roving conductor
of the Los Angeles Phil-
harmonic, L’Orchestre National de
la Radiodiffusion Frangaise, the

FULL DIMENSIONAL SOUND

Berlin Philharmonic, and the Hous-
ton Symphony Orchestra. Other
artists included violinist and con-
ductor Felix Slatkin, violinist Na-
than Milstein, organist Virgil Fox,
Carmen Dragon and the Holly-

Capitol was ultimately bought by
Electrical and Musical Industries
of England
So far-flung |
were EMI’s
world hold-
ings in the i
classical mu- |l

FULL DIMENSEONAL SOUND

sic business
that many of Capitol’s efforts paled
by comparison. Eventually, Capitol
Classics became the U.S. arm of An-
gel Records, and gradually, over
many decades, Capitol ceased mak-
ing classical recordings.

Selected items in the Capitol line-
up have held their own in the world-
wide EMI catalog, most notably a
landmark recording of Shostako-
vich’s Symphony No. 11, performed
by the Houston Symphony and con-
ducted by Stokowski. But for the
most part, FDS’s body of work has
been largely forgotten, remaining
unknown to a new generation of au-
diophiles and collectors.

Under the auspices of Angel, the
rebirth of the FDS series began in

March 1994 r "

with the re- GREAT WORES OF

issue of five |k E_NGNEB
recordings
digitally

transferred JEEIEETY 2

from the orig- MAUMAASUEUTI
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inal two- or three-track master tapes.
Some notable people were involved
in the reissue ™

project. Doug
Sax, probably
best known for
his famous se-

Scheherazads
1 Cog e F

LEINSDORF

STEINBERG

ries of direct-
to-disc stereo
LPs and one of the industry’s best
mastering engineers, supervised the
transfers of three of the reissues,
while Richard King did two others.
Michael Gray, who must know more
than anyone else about the early
stereo era, was in charge of recording
research and provided more miking
and setup information than any of
the other companies that have em-
barked on reissue programs. Here
you find dates, equipment, locations,
personnel, and other pertinent ses-
sion data, along with essays adapted
from the original LP liner notes.

When the next five FDS reissues
were released last November, it be-
came apparent that Angel was intent
on making this a significant pro-
gram. Therefore, I contacted Robert
E. LaPorta at Angel for more infor-
mation about the project.

LaPorta, who joined Angel about a
year and a half ago, has co-produced
most of the 7

FDS reissues
with Anthony
Caronia. La- |
Porta told me
that the origi- - )

nal idea for LAUZESIITTRLITT
the program came up about five
years ago, when Angel had com-
pleted its move from Hollywood to
New York.

The 1994 Los Angeles earthquake
delayed production of the second
five reissues. A decision was made to
consolidate all transfer and produc-
tion efforts in one location, so all
master tapes were sent to Squires
Productions in Elmsford, New York;
this way, approval cycles would be
easier to meet.

An additional five CDs are sched-
uled for release this fall: Two titles
each by Steinberg and Leinsdorf,
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As one critic has written, “...only planars get
image-size presentation right.”

“Box speakers,” he noted, “are
inherently unable to develop the
proper surface loudness or intensity
typical of farge instruments such as
the piano. Characterized by a large

acoustical output spread over a large

sounding board, a piano’s wave
launch is obviously going to be
all wrong when it's squeezed
through an 8" woofer...””

Magneplanars®, with ribbon
and full-range planar technologies,
provide truly lifelike reproduction. Their
design has made them the best-selling
full-range planars in the world.

For many discriminating audiophiles,

there’s no alternative to Magneplanars.
Smaller box speakers just cannot
equal their performance.

Visit your nearest Magneplanar dealer
and audition the world’s most popular
full-range planar speakers. They're
priced from $690 to $9900 a pair.

* Stereophile, Vol.17, No. 3, March, 1994, Dick Olsher.

Il MAGNEPAN

1645 Ninth Street
White Bear Lake, MN 55110
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Audio Catalog

At Cambridge SoundWorks we make speakers
and music systems designed by Henry Kloss
(founder of AR, KLH & Advent). We sell
them—and components from companies like
Sony, Pioneer, Philips, Carver and others—
factory -direct, with no expensive middlemen.
For example, a Dolby Pro Logic Surround
Sound system with Model Six speakers, rear
speakers, a Sony Pro Logic receiver and remote
is only $747. Call today and find out wh%
Audio magazine said we may have “the best
value in the world.”

» Call toli-free for factory-direct savings.

o 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

on yourself and

your computer.”

Bill Machrone
PC Magazine

1-800-FOR-HIFI

We Know How To Make Loudspeakers.

. CAMBRIDGE

SOUNDWORKS

311 Needham Street. Suite 104 JUL, 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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plus Stokowski’s famous Orchestral Land-
marks album, in which each section of
the orchestra is featured independently.
Whether or not there will be more reissues
down the road remains a question. Much
will depend on Angel’s marketing consider-
ations—and, of course, the sales figures.

The following are thumbnail reviews of
the first 10 FDS reissues. Off to a good start,
I would say.

Borodin, Glinka, Mussorgsky, Ravel,
and Tchaikovsky: Orchestral Masterworks,
Pittsburgh Symphony Orchestra/Steinberg;
EMI Classics CDM 65204 (recorded in
1958 and 1959). Taped at Pittsburgh’s Syria
Mosque. Fine sound and playing.

Various composers: Portraits in Sound,
Concert Arts Symphony Orchestra/Leins-
dorf and Capitol Symphony Orchestra/
Dragon; CDM 65205 (1958). The sound is
that of the typical Hollywood sound stage
where this was recorded; it’s on the dry
side, but with ample early reflections. Excel-
lent playing.

Shostakovich: Symphony No. 11, Hous-
ton Symphony Orchestra/Stokowski; CDM
65206 (1958). A famous recording that can
musically hold its own against anything in
the current catalog. Sonically, it bears up
extremely well, reflecting the excellent
acoustics of Houston’s Jesse Jones Audi-
torium and the sound of one of our under-
rated orchestras.

Orff: Carmina Burana, HSO/Stokowski
(1958); Stravinsky: Firebird Suite, Berlin
Philharmonic/Stokowski (1957); CDM
65207. An excellent
study in mike tech- &
niques: The Houston iy

recording was done [SRES_—_G.

- B |
with spaced mikes, FIREBIRD SUITE

FOLD 510 r

while the Berlin en-

| gineer experiment- RRIUSULIEEIIETRI LT

ed with the famous EMI “Stereosonic”
Blumlein-derived, crossed {igure-eight
technique.

Wagner: Great Works of Richard Wagner,
PSO/Steinberg and Los Angeles Philhar-
monic Orchestra & CASO/Leinsdorf; CDM
65208 (1956 to 1961). The ambiences of the
Syria Mosque and Stage Seven at Samuel
Goldwyn Studios don’t readily mix, but the
playing is what matters.

Debussy: “Ibéria,” Ibert: “Escales,”
L’Orchestre National de la Radiodiffusion
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Francaise/Stokowski (1958); Debussy:
Nocturnes, Ravel: Rapsodie espagnole, Lon-

T i
@ s (MY

Y

don Symphony Or-
chestra/Stokowski
(1957); CDM 65422.

Inéria
Nectemes
You can hear some

gt Exsagpets

of Stoky’s unusual

[
STONOWSKI
FOLL EITRERSIONAL BOWRD

orchestral seating in

the London sessions
for the Nocturnesand the Rapsodie. You can
also hear what a fine, large recording space
Abbey Road’s Studio One is.

Holst: “The Planets,” LAPO/Stokowski
(1956); Ravel: “Alborada del gracioso,”
ONRF/Stokowski (1958); Stravinsky: Pe-
trushka Suite, BP/Stokowski (1957); CDM
65423. A mixture of room ambiences and
microphone techniques can be heard on
this release. The Holst is outstanding, and
the dry quality of the Goldwyn sound stage
may even help with the musical delineation.
The French and German recordings are
made with coincident (not spaced) mikes,
and accordingly they provide a somewhat
more natural localization.

Rimsky-Korsakov: Scheherazade, CASO/
Leinsdorf (1960); Rimsky-Korsakov: Le
Cogq d’or Suite, Prokofiev: The Love for
Three Oranges Suite (excerpts), PSO/Stein-
berg (1957); CDM 65424. Leinsdorf and
forces pull off the better part of this
mixed collaboration, but they could sure
use some of the ambience of the Syria
Mosque.

Debussy: “La Mer” (1957), Ravel: Daph-
nis et Chloé Suite No. 2 (1957}, R. Strauss:
“Death and Transfiguration” (1961); LAPO/
Leinsdorf; CDM 65425. All of these record-
ings were made on Goldwyn sound stages,
and all of them could use more ambience.
On the plus side, the well-schooled Los
Angeles Philharmonic handles the music
with ease, and Leinsdorf knows what to do
with it.

Various composers: The Art of Virgil
Fox; CDM 65426 (1959 to 1962). On the
Aecolian-Skinner organ of Manhattan’s
Riverside Church, Fox plays familiar clas-
sics, most of them transcriptions of orches-
tral works, as only he could. Good sound
with a real subterranean low end. The CD
packaging is first-rate, including the organ-
specification listings (unheard of in most
reissues) and informative session notes by
Robert Hebble, who assisted Fox at all of
the sessions. A



InThe Mid ‘70s We Created
Home Theater, Now We've Created

A NewWay 10 Buy It.

Surround Speakers
Cambridge SoundWorks makes two “dipole
radiator” surround sound speakers. Dolby La-
boratories recommends dipole radiator speakers
for use as surround speakers. The
Surround has a very high
power handling ca-

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 pacity and is often
introduced the selected for “high
first home theater end” surround
audiosvideo sound systems.
systems - Audio, describing a
complete with big- system that

screen TVs and included 77%e
digital surround sound. We Surround said,

have had an ongoing relationship with the
people at Dolby Laboratories, creators of Dolby
Surround Sound, since Henry Kloss introduced
the first consumer products with Dolby noise
reduction over 20 years ago. And now at
Cambridge SoundWorks we believe we have set
a new price-to-performance standard for home
theater components.

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

Center Channel Speakers

Cambridge SoundWorks manufactures
three speakers for use as center channel
speakers in Dolby Pro Logic home theater
systems. All three are magnetically shielded
so they can be placed near a TV or computer
monitor. Modelp Ten-A is a small, affordable two-
way speaker. $79%.
Center Channel is
essentially identical

“In many ways the surround sensation was
every bit as good as far more exFensive in-
stallations.” $399% pr. The smaller 7he
Surround I is arguably the country’s best
value in a dipcle radiator speaker. $249* pr.

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

built-in electrenic crossover. Stereo Review said
it provides “deep powerful bass...31.5 Hz bass
output was obtainable at a room-shaking
level...they oren the way to having a ‘killer

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
the Powered Subwogfer.
$299%. The new
Powered Subwogfer Il
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

system for an affordabl;/price."$699"".

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%.

Sl

channel. surround
and main stereo
speakers. The combina-
tion we show here is our
best selker. It includes our

critically acclaimed Ensemble subwoofer
satellite speaker system (with dual subwoofers),
our Center Channel Plus and a pair of our best
surround speakers, The Surround. You could
spend hundreds more than its $1,167* price
without improving performance.

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

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

We Eliminate The Risks.
All Cambridge SoundWorks speakers are
backed by our 30-day Total Satisfaction
Guarantee. T?/ them in your home, with
your music. If you don't like them, retumn
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 e
Cambridge SoundWorks and
at our Factory-Direct Speaker
Walls in over 200 Best Buy
stores nationwide.

-

CAMBRIDGE

SOUNDWORKS

We Know How
To Make Loudspeakers!

311 Needham Street, Suite 104 JUL, Newton, MA 02164
1-800-367-4434 Fax: 617-332-9229
~ Canada: 1-800-525-4434
Outside U.S. or Canada: 617-332-5936
© 1993 Cambridge SoundWorks. REnsemble 1s a registered trademark of
Cambridze SoundWorks, Inc. KLH is a trademark of KCH, Inc. AR and Advent
are trademarks of International Lensen ¢ Cambridge SoundWorks is not
affitiated with KLH, Advent or Al
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WALKMANNIVERSARY:
SWEET SIXTEEN

Sony’s WM-EX1:

Smaller, better,
and 16 years
newer.

o those of us who can re-

member a world without the

Walkman, it may come as a

surprise that it’s been a

decade and a half since Sony

introduced the first one—16
years, actually, since it first ap-
peared, in 1979.

We almost didn’t know it by that
name at all. The product was intro-
duced to the U.S. press under the
name of Soundabout, but Sony de-
cided to use the now-familiar name
the product carried in Japan. The orig-
inal model, the TPS-L2, cost $199.95,
measured 5% x 3% x 1% inches,
weighed 13.8 ounces, and played for
eight hours on a set of batteries.
Some of the press saw it for the rev-
olution it was. To others, it seemed
like an ordinary pocket tape recorder
with its record circuits removed. (It
even had a microphone, though
pressing the big orange button atop
the TPS-L2 sent the mike’s signals to
the earphones, not the tape.)

Few companies have done as
much by adding features as Sony did
by removing a few. Since then, 120

million Sony units in 200 different
models have been sold—not to
mention the millions of similar per-
sonal portables available from other
companies.

To celebrate the anniversary, Sony
has introduced a commemorative
model, the WM-EX1. Costing
$249.95, it is considerably smaller
than the original Walkman, measur-
ing 3% x 4% x % inches and weigh-
ing only 5.6 ounces. It also has far
longer battery life than the original,
playing for 12 hours on each full
charge of its nickel-metal-hydride
(NiMH) battery, and is able to play
for two hours after a mere five-
minute charge. An AA alkaline bat-
tery lets it play for 24 hours, and the
two types of battery can be teamed
up to provide a total of 36 hours of
uninterrupted playback.

There are also, of course, new fea-
tures on the WM-EX1. A sliding
shutter keeps controls from being
accidentally activated, and a basic-
function remote control with LCD
readout is built into the headphone
cord. Correct equalization for nor-
mal or high-bias tapes is selected au-
tomatically, and intro scan can be
used to play the first 10 seconds of
each track.

€Coda: William H. Thomas

William H. Thomas, a founder
and for many years the chief ex-
ecutive officer of James B. Lans-
ing Sound, died on February
28th, at the age of 82. In 1946,
he helped loudspeaker pioneer
Jim Lansing found JBL. Shortly
| ‘hereafter, when Lansing died,

Thomas inherited the legacy that
1e was to nurture for some 2'/2

Jdecades.

Educated as a physicist and
groomed as a businessman in
| the aeronautics industry, Thomas
was able to build upon Lansing’s
work in sound propagation theo-
ry. Among those who aided him
in applying innovative technolo-
gy to loudspeaker design was
his friend, the late Bart Locanthi.

In 1969, Thomas arranged the
sale of JBL to Harman Internation-
al, headed by Sidney Harman, a
longtime industry friend. Thomas
then retired and devoted himself
to his ranch in Ojai, California,
where he died.

Robert Long
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MARANTZ HOME THEATER

PURE AND SIMPLE
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A Home THX® Audio System allows ycu to
hear film sound in your home as it was
designed to be heard, previding wide dynamic
range, precise acoustic imaging, crystal
clear dialog, properly balanced full frequency
range, and a spacious enveloping surround
sound field. Marantz components faithfully adhere to these
precepts. as they are precisely the goals set by our engineers.

Our new AV-600 Pre-amplifier/Tuner combines a superb
Home THX Cinema and Dolby ProsLogic decoder together
with a full function A/V system pre-amplifier and
AM/FM stereo tuner, all in one unit that is surprisingly
affordable. An ideal complement to the AV-600
is the Marantz MA-500 THX-certified monoblock
power amplifier, which combines prodigious power,

exceptional clarity, and incredible flexibility—
able to drive virtually any speaker system,
regardless of impedance or efficiency.
Simply choose the appropriate number
of amp channels to exactly match your
system power needs.

Add your choice of Marantz source components, such as our
auto-reverse laser disc combi player and deluxe
VHS Hi-Fi VCR, anc
you've put together

an exceptional music and 3 gL T
cinema sound system. _._. = o =moe
Audition these superb == = o

components at your _
Marantz dealer soon. S

) L - B LIV A
PURE HIGH FIDELITY

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

THX is & registered trademark o° Lucasfilm Ltd. Dolby and Pro-Logic are trademarks of Dolby Laboratories Licensing Corporation.




Although record companies do not pub-
licize the fact, or even admit it, the new
masters for a CD reissue will sometimes
now be cut from a pressed CD saved from
the first issue. This will happen more and
more often in the future.

Tapes, especially from specific produc-
tion periods, are quite literally rotting in
storage. No company has the time and re-
sources to keep checking every spool, every
year, and copying any tapes that show early
signs of degradation. By the time the rot is
discovered, it may be too late to stop it.

Five years ago, the recording-industry
grapevine had it that engineers were taking
analog tapes from storage and hearing a
mechanical squealing noise as they ran
through the machine. The recorder then
slowed down and eventually stopped,
stripping the magnetic coating off the plas-
tic backing. Many of the first “sticky” tapes
had been made by Ampex in the period
from 1972 through 1984.

Ampex warned that all tape companies
used similar chemicals, and very reason-
ably pointed out that Ampex was in the
spotlight only because most studios use
Ampex tape. Record producer Gus Dud-
geon hit the problem with some of Elton
John’s master tapes. Other engineers had
trouble, one as early as 1983, with tapes of
various brands recorded by Bob Marley in
Jamaica. Nick Griffiths found master tapes
of The Wall had gone sticky when he took
them from the vaults to stage Roger Wa-
ters’ live show in Berlin.

Stickiness is caused by hydrolysis (water
reaction) of the polyurethane binder used
to bond the magnetic oxide coating to the
polyester base film. The water comes from
the air in storage areas that are not air-con-
ditioned. The polyurethane acts like a
sponge, and hydrolysis breaks long-chain
plastics molecnles down into viscous lig-
uids. After 1984 Ampex insisted on more
stable varieties from its chemical suppliers.

When the news of “sticky tape” broke,
3M and Agfa also admitted similar prob-
lems. BASF claimed its tapes were safer be-
cause it did not use polyurethane binder.

The recording industry has no rights of
redress because tape manufacturers always
recommend air-conditioned storage, and
the record industry routinely cuts corners.

Ampex discovered, in late 1987, that
baking sticky tape (at 55° C and 10% to
15% relative humidity for a day) temporar-
ily reforms the binder. Engineers then have
a month to make a safety copy onto a new
tape. Ampex began baking sticky tape as a
free service to past customers. Agfa (now
owned by BASF) developed a similar bak-
ing system, and IDT of Riviera Beach,
Florida now uses it to provide a transfer
service, at commercial prices.

Five years ago Ampex made the reassur-
ing announcement that videotapes, as used
to store digital masters, were less likely to
degrade than analog open-reel tapes, be-
cause their coating layers are thinner and
thus act less like a sponge. But there are
now signs of similar problems with U-Mat-
ic videocassettes, as used to store digital
audio master recordings. There is no pat-
tern yet of which tape brands are affected.

The University of Minnesota’s Charles
Babbage Institute (CBI) runs the Center
for the History of Information Processing.
In 1993 the CBI found that U-Matic

Brief Notes Brief Notes Brief Notes I

#This past season’s National Football
Conference games were transmitted in
Dolby Surround on the Fox network.
Why surround, when all the action takes
place in front of the viewer? To envelop
the audience in cheers and other stadi-
um sounds, increasing the “you are
there” effect.

sVending Intelligence, of Universal
City, Cal., has developed a CD vending
machine that lets you briefly audition
any of the 48 titles it holds. The machine
holds 1,000 discs and accepts payment
by cash, credit card, or bank ATM card.
The machines are now in use in some
California grocery stores that also han-
dle general merchandise.

sWant to build your own speaker sys-
tem from scratch? A book with plans for
seven speaker systems of assorted com-
plexity is available free from Audax of
America. Written by Vance Dickason,
author of the Loudspeaker Design Cook-
book, the book includes response and
impedance curves for each design. Con-
tact Polydax by calling 508/658-0700
(fax: -0703), or write them at 10 Upton

Dr., Wilmington, Mass. 01887.
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videocassettes recorded in 1981, which
“were still playable in 1990, had suddenly
deteriorated to the point of refusing to

play. The tapes shed sticky gunge, which
clogs the heads within a few seconds. The
Institute took advice from the University
of Minnesota’s Media Resources Center
and could find no published work on
sticky videotape. The CBI then tried bak-
ing the tapes, in an oven, but they still
would not play.

The CBI solved its immediate problem
by finding another copy of the same tape.
“The episode . . . is particularly disturbing
because it indicates that videotape barely
12 years old can become unplayable,” says
the CBI.

Since the CBI’s discovery, the Medical
Research Council (MRC) in the U.K. has
found that 168 out of 200 data tapes from
the 1980s were sticky. The MRC and other
users have found that a drip feed of iso-
propyl alcohol can make the tape playable
for copying.

A spot check through one professional
recording engineer’s store showed that of
10 U-Matic CD master tapes made in the
early ’80s, six would neither rewind nor
play; they just stuck solid in the machine.
Four more showed very high error-correc-
tion rates. In such cases, remastering from
CD pressings is by far the safer, quicker,
and cheaper option.

In this test case, storage conditions were
not ideal and certainly not within the tape
manufacturer’s recommendations. Again
there would be no legal redress. But less-
than-ideal conditions are typical of the
record industry.

The record companies must now hope
that their stock copies of pressed CDs do

not degrade in storage. Barry Fox

Hlustration: Beata Szpura



Klipsch Clipping
Dear Editor:

As someone very interested in audio his-
tory, I enjoyed Edward Tatnall Canby’s
“Audio ETC” in the May issue. I would like
to, however, clarify some points raised
about Paul Klipsch and his speakers.

The Klipschorn is a large speaker, but it
protrudes diagonally from its room corner
only about 30 inches (okay, only slightly
less than an “acre”). The first Klipschorn
and those built today are the same size.

From the beginning of regular produc-
tion in 1948, the K-Horn has been an inte-
grated driver/enclosure package. This ap-
proach may have been rare in the days after
World War II, but not unknown. And the
Voigt corner horns from England were inte-
grated consumer products in the 1930s!

When stereo program material for the
consumer appeared, Paul Klipsch had al-
ready been promoting it for several years.
He had designed a “rebel” speaker (small
corner horn) that would fit in the back seat
of his airplane, so he could carry it to a
dealer having a “mono” K-horn and dem-
onstrate stereo with his own recordings.

In 1957, Klipsch designed the Heresy as a
center channel for use with stereo K-Horns.
This three-channel approach was a revival
of Bell Labs’ practice of the 1930s. Home
theater, anyone?

Jim Hunter, Engineering Manager
Klipsch
Indianapolis, Ind.

Dear Editor:

I’ve been a subscriber to Audio since 1
graduated from college in 1963, and I have
all the back issues to that time. I'm primari-
ly interested in playing and enjoying “his-
toric” recordings.

I have become interested in the various
noise-reduction systems that were available
a few years ago. Specifically, I am looking
for manuals on the dbx Model 3BX Series
III three-band dynamic range expander,
with “impact restoration,” and the dbx
Model 007 “program route selector.” Also,
I’d like to correspond with anyone who has
experience using the above items, as well as
the Teac AN-60 Dolby noise-reduction unit
with a reel-to-reel tape recorder, plus any-
one with experience in copying 78-rpm
records using enhancement techniques.

SIGNALS

I have a library on radio and electronics
and can supply data from Day One to the
early ’60s—maybe later. I can supply data
on not only old radios, but also tape and
wire recorders, hi-fi, and test equipment.
Please send an SASE with any requests.

Gary A. Micanek
226 Henry Ave.
Manchester, Mo. 63011

Sony Parts Wanted
Dear Editor:

I've been looking for parts, accessories,
reviews, and manuals for Sony and Sony Es-
prit (ES) equipment, circa 1977 to 1982,
such as the TA-N900 mono power amp, TA-
N88B stereo power amp (mentioned on
page 45 of your February issue, in Bascom
H. King’s “Switched-on Amps: Power with
a Pulse”), ST-J88B FM tuner, TA-E88B pre-
amplifier, TC-K88B cassette deck, and PS-
X75 turntable with Biotracer tonearm.

For the TA-N900 amp, I need a top cover,
four rack mounts (2% inches high x 1 inch
wide), a TAC-90 wooden cabinet, and an
FW-90 sound base. For the TC-K88B cas-
sette deck, I need a pinch roller (X3565-
40400), a belt (356579800), a take-up clutch
motor (83500500), and remote controls
(RM-50, RM-65, RM-80).

I'm also trying to find a Sony Esprit TA-
D88B electronic crossover and a PS-X800
turntable to complete my system.

Macgregor Small
8 Bellside Dr.
Markham, Ont., Canada L3P 7B8

Editor’s Reply: By the time you read this,
you should have received copies of reviews
we did on the TA-N900 amp (June 1983)
and the PS-X800 turntable (December
1981). As for the other items you desire,
we’re printing your letter and address in the
hope that some of our readers will contact
you with more information.—K.R.

Erratum: Amp Project
Dear Editor:

Dr. Norman E. Thagard’s “Build a 100-
Watt, Class-A Mono Amp” (January, Feb-
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ruary, and March) is just in line for a
project I am considering, namely a self-
powered subwoofer. In reviewing the
schematics and the parts list, I seem to be
missing a section in the output stage area.
The items are resistors R27, R35 to R38,
R66 to R68, and R101 and R102; diodes D1
and D6 to D9; capacitors C7 and C101 to
C104; zener Z101; and Q22, Q23, and Q36
to Q47. These all seem to be on one end of
the circuit board. There are also two resis-
tors labelled R33: One seems normal size,
but the lower one is very large, as if it was
mislabelled.

I hope you can help. I'm not great at
reading these things but felt that something
was missing.

Leonard Shedler
Folsom, Cal.

The Editor-in-Chief’s Reply: Thank you for
your note. You are the first to point out the
error of the two resistors labelled R23 (not
R33, as mentioned in your letter). The large
one, at the bottom of the front-end board
in Fig. 4A (March), is actually R27. It mir-
rors the R28 at the top of the board and is a
2-watt resistor, as opposed to the 0.25-watt
resistors used elsewhere.

Insofar as the other items go, they are
hand-wired in between the major boards
(or elsewhere) for which we gave patterns.
While you might use Vero-board, some of
them you might just let “hang in space,” so
long as you’ve got them in the right part of
the circuit. However, I think you are expect-
ing that there is a board location for all of
the parts, which isn’t true. Refer to the
schematics in Figs. 1A (January) and 2 and
3 (February) for the locations in the circuit
of the other parts.

We hope to offer kits combining the
boards and various groups of parts. It
seems this is one of your first projects, and
if my inference is correct, then I suggest you
be very cautious about this, as it is easy to
go astray. I think, too, that there may be
commercial amps that are better for your
subwocfer add-on, ones at least as cost-
effective.—E.P,



Imagine. A muscular

Current ourtput:

The new Sunfire stereo amp:

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

Sunfire

Power Supply Energy

Load Invariant High Fidelity Stereo Power Amplifier

600 watt amp with the soul

T T T

sonic magic by Bob Carver.

At the same time, the new Sunfire amp, with its
uncanny tracking downconverter, has the ability to
raise goose bumps with its awesome power. Using 12
herculean International Rectifier Hexfets, it can
drive anyload 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



of a 9 watt triode.

Voltage output:

T L T T

output, with its near zero impedance, to experience
the powerful dynamics and tight bass you've always
wanted more of.

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

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

Price: $2,175

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

Inputs are gold XLR balanced and gold RCA standard.

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

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

Performance that’s difficult
to believe.

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

For the new Sunfire, he insisted on an enormous
138 ampere peak-to-peak output current capability
with 600 watts rms per channel continuously into 4
ohms* and 2400 watts rms into 1 ohm on a time-
limited basis. Courtesy of 24 massive Motorola
triple-diffused output devices, each capable of 20
amperes without taxing current reserves.

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

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

For more information on the Sunfire, and especially the uncanny tracking downconverter, use the reader
service card or write to Sunfire Corporation, PO Box 1589, Snohomish, WA 98290
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AudioContuﬂ'sA' 1 hile not as well known as

System90 |
Model 50 turns a |
factory head unit
irto an amplif
system,

the Consumer Electron-
ics Show (CES), the Mo-
bile Electronics Show
(MES) gives me a great

opportunity to catch up
~on car stereo gear I miss in the hurly-
burly of the Winter CES (which is
" more than 10 times as big), learn of
post-CES introductions, and actually
look at some of the manufacturers’
sample installations.

This past April, MES was held in
Philadelphia’s pleasant new Conven-
tion Center. Appropriately for the
Show’s first year under the sole aus-
pices of the Electronic Industries As-
sociation (EIA), the big news came
not from exhibitors but from the EIA
itself: The Association announced a
plan that it hopes will triple the
number of U.S. stations using the
Radio Broadcast Data System by
equipping them with RBDS en-

Kenwood’s
KRC-901 head
vnit modestly |
Fides its face

when you're n ot
playing it.

A FINE MES

ROAD RSt

IVAN BERGER

coders. The other
news from the EIA was that it

has now taken over the Mobile Elec-
Certification Program
(MECP). This program administers
examinations to mobile equipment
installers, certifying their expertise at
several levels and in three specialty

tronics

areas (auto sound, cellular phones,
and security).
Prowling
the floor, I had
a chance to
look not only
at equipment
but at installa-
tions. Since the
MES is attend-
ed mostly by
car installers,
the emphasis was on the practical in-
stead of the spectacular. As Robb
Limbaugh of Polk pointed out to me,
“People who lease their cars need a
‘stealth’ installation that will leave no
holes when the time comes to return
the car.” The system in Limbaugh’s
Eagle Vision had Polk ES speakers in
the car’s stock locations (though the
3%-inch “full-range” drivers in the
dash were replaced with tune-up
tweeters to raise the image and
soundstage). The subwoofers were in
a box wedged tightly behind the rear
seat but removable for cargo. The
factory stock head unit was replaced
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PEOPLE WHO LEASE
CARS, INSTEAD
OF BUYING THEM,

NEED “STEALTH”
STEREO INSTALLATIONS.

with an Alpine (“which made a large
difference in the sound,” Limbaugh
said). Its output fed two Linear Pow-
er amps in the trunk, through wires
simply run under the car’s carpet.
The amps were mounted to a wood
base, which was secured to a cross-
member by screws; the carpet will
close up over the screwholes when
the amps are removed. Trim panels
were made of fiberboard
~  (“and cardboard,” laughed
; Limbaugh), covered in fabric
to match the trunk’s liner. The
result looked built-in but will
readily come out.
AudioControl also had a
stealth installation, in a Pontiac
Bonneville SSEI. The Pontiac’s
stock head unit, with controls on the
steering wheel, was left intact. How-

-~
-

ever, its speaker outputs were fed to a
System90 four-channel amp/equaliz-
er/crossover in the trunk; System90
units can accept inputs of up to 5V,
allowing them to be driven from
speaker outputs such as these. With
the System90, there was sufficient
power to drive better sounding but
less efficient speakers, again locat-
ed in the fac-
tory positions.
Along these
same lines, KEF
had an installa-
tion in a Honda
SRS, using KEF
Uni-Q speakers
in the factory
locations, plus a
pair of its 10-inch free-air sub-
woofers mounted under the rear
deck. While not quite a “no-hole” in-
stallation, the only modifications re-
quired were perforating the rear deck
in a neat pattern for the subs and re-
inforcing that deck with medium-
density fiberboard (MDF). “If you’ve
leased the car, you could leave the
MDF in place when you return it,”
said KEF’s Joel Rosenblatt. “And you
don’t have to turn your trunk into a
ninth-order multibandpass enclo-
sure or fill it with a box that takes
away your trunk space.” The Uni-Q
car speakers (available in 5%-, 6%2-,



E v E R Y T H R E E % Ciarion introduces the next evolution

in car audio: Car Multimedia. Giving

MILLION YEARS v { you a s=hoice of a voice-activated

navication With Alpha
SOMETHING NEW Touch. you
system, a color LCD television, a can control
all the
commonly

COME s ALONG multi-disc CD ctanger and an in- used

Functions
dash cellular phone that can be with the tip
of your

THAT YOU JUST integrated into one system. Call index finger.

I-800-GO-CLARION and get cur Ca- Multimedia brochure. Or pick
HAVE TO HAVE.
one up at a car auadio specialist whil2 you're checking out Clarion’s

Car Multimedia System. That way w~ou can experience what the
2

future of car audio is all about.

clarion

CAR AUDIOD © BEYOND

How long is
your daily commute?

Choose froma 6, 12
or 18 disc changer.

Our in-dash cellular
phone mutes everything
automatically. Except
ycur passengers.

-
1 1 With voice activated

Your significant other

hates you laying around o Ll navigation, you'll never
the house watching TV? - have to fold another
: unruly map.

I = he car.

INTRODUCING THE WORLD'S FIRST CAR MULTIMEDIA SYSTEM

]
| —

1995 Clarion Sales Corp., 661 West Redondo Beach Blvd, Gardena, CA 90247. Clarion Canada. Inc. 2239 Winston Park Drive, Oakville, Ontario L6H 5R1 Canada. (905) 829-4600
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Power ]
Amplifier —]

- Blaupunkt
‘. Dual Voice Coil
Three-Way
_Speaker

System hookup

for augmented bass with
Blaupunkt's new three-way
speaker.

and 6 x 9-inch sizes) allow both a mid-
woofer and a tweeter to be mounted in a
car’s factory speaker cutout, without the
time-coherence problems that are known to
afflict regular coaxials or systems that have
separate twecters. The sound is smoother
with the Uni-Q systems, according to
Rosenblatt,
don’t let you get the kind of imaging you do

though the factory locations

with separates.”

Another Honda installation, this time in
a Del Sol, was the subject of a multiple-
choice guessing game at the Jensen booth.
Listeners were asked what kind of equip-
ment they thought was in the car; the ques-
tionnaire (and the sound) implied the pres-
ence of multiple large subwoofers, sub-bass
synthesizers, equalizers, and the like. The
correct answer was . . . none of the above.
The system used a Jensen in-dash CD play-
er, two stereo amplifiers with built-in
crossovers, upgraded speakers in the stock
locations, plus an 8-inch Jensen woofer that
was housed in a fourth-order bandpass en-
closure built for this car. By setting the gain
of the amplifier’s subwootfer channel high,
Jensen ensured that the bass would have all
the whoomp it needed. Deep fundamentals
weren’t there, but your ear fools you when
you hear the harmonics—especially on the
road, where road noise would mask those
fundamentals anyway. The installation, by
Jensen engineer Phil White, included a
Hafler (L — R) connection to the rear speak-
ers, for extra spaciousness and to help keep
the image up front.

Blaupunkt’s contribution to stealth in-
stallation at the MES was the VPD-693, a
6 x 9-inch three-way speaker whose woofer
has dual voice-coils. By feeding bass from
a separate amp to the second voice-coil,
an installer can extend and enrich the

speaker’s bass output. If the second voice-
coil is fed front-channel bass, then bass re-
sponse will still be slightly augmented and
won’t grow weak when the sound is faded
to the front channels, whose speakers are
normally smaller.

Kenwood applied the stealth concept an-
other way. Its KRC-901 and KRC-801 cas-
sette receivers have featureless covers that
automatically hide the front panel when the
systeml’s not in use. A

As mentioned in my story on the Mo-
bile Electronics Show (MES), the Elec-
tronic Industries Association (EIA)
plans to equip 500 FM stations, in the
25 largest U.S. markets, with encoders
for the Radio Broadcast Data System
[RBDS). The EIA will swap the en-
coders for $5,000 worth of advertis-
ing time per station, and will use the
ad fime to inform listeners about RBDS.
{But will they explain why radios de-
signed to decode RBDS signcls are

marked “RDS"2) gl & T e ok with all FM,
“n M

Denon, which hos
been lavishing en-
coders on Public Ra-
dio stations, will help
fund the program, as
will Delco Electronics
(the world’s largest
car radio manufactur-
er) and Pioneer. The
participation of Denon and Delco is no
surprise, as they're the major purvey-
ors of “RDS” radios in this country
(though Grundig makes RDS porta-
bles, Onkyo has RDS receivers, and
Philips Car Systems has RDS car ra-
dios). But Pioneer, which does sell RDS
radios in Europe, does not yet sell
them here. At the MES, Pioneer never-
theless did exhibit a European meodel
whose only noticeable difference from
the DEH-P815 sold here (and tested in
this issue) is the use of RDS instead
of ID Logic.

Both RDS and ID Logic help you find
stations by format, even while you're
travelling. An RDS radio identifies sta-
tions by special subcarrier signals; an
ID Logic radio identifies them by check-

ing an internal database. Naturally,
RDS can only identify stations that car-
ry its subcarrier signals, and it can't
identify AM stations at all. But it auto-
matically corrects for changes in sta-
tion call letters or formats, and can car-
ry such realtime information as traffic
or emergency announcements. The ID
Logic system only works if you tell the
radio your current {or initial) location.
It can’t update itself when station
names or formats change, but it can

AM, and even short-
wave stations. The
RDS Standard there-
! fore includes provi-

both systems in one
radio (with RDS set-
ting the ID Logic sys-
tem’s location points
and updating its database, while ID
Logic handles AM). However, | know
of no manufacturer that actually has
done this.

In Europe, RDS is very big. Car ro-
dios with RDS are available from most
of the major OEM and independent
makers, all of whom can and will bring
their RDS technology over here as
soon as they feel the market's ripe.
{About 300,000 RDS car radios are
already out on U.S. roads.) The system
is used by broadcasters in at least 16
European countries, with about a half
dozen more due soon. And quite a few
car makers (including Audi, BMW,
Fiat, Ford, Jaguar, Mercedes, Opel,
Porsche, Saab, Volkswagen, and Vol-
vo) offer factory-installed RDS radios.
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Sound Check was designed as a universal tool, one
which anyone with a serious interest in sound—
whether amateur or orofessional—would find
beneficial and easy to use.

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

What”s on the Sound Check disc? A total of 92
essential tracks in all: Test tones—yes—but also dr,
unprocessed instrumental and vocal recordings,
sound effects (one or two of some repute—the
Chieftain Tank recording brought down the ceiling
at one demonstration), some of the best-sounding
finished products to be found, along with utilities
like time code and a mausical tuning reference.

ORIGINAL MASTER RECORDING”

g
“It goes without saying that high standards of
quality and meticulous attention to gverv detail in
the recording were paramount jn our minGés during
the making of the project, It is therefore particulazly
appropriate that Mobile Fidelity Sound Lab—with
their unrivaled repatation for recordingg of theg
very highest quaht'f—ha\/@ released this special
audlophﬂe version of the Sound Check disg”

- Alap Parsoys & Stephien Copt
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A shop-lined
street in Pan Yu,
the wholesale
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KEN KESSLER

CHINA’S AUDIO

itnessing a revolution—
heavy-duty stuff for one
whose misspent youth
involved being part of
one. A mere 10 days in

the People’s Republic of
China was enough to convince me
that something’s happening there,
and what it is ain’t exactly clear; I'm
still recling. And however much fu-
ture sociologists might want to con-
clude that a strong communist (with
asmall “c”) element featured heavily
in the “revolution” of the 1960s,
they’ll be hard pressed to ignore the
utter rejection of it by (he Chinese in
the 1990s. The Chincse want toys,
and there’s no stopping them.
My—what?—hundredth hi-fi
show took place in Canton, admit-
tedly one of the more liberal cities in
mainland China. Still, nothing could
prepare me for the force with which
China is poised to enter the 20th, if
not quite the 21st, century. Nearly

REVOLUTION

1¥2 billion possession-hungry citi-
zens, more than adequate cash from
who knows where, a lust for Things
Western: Levis, mobile phones,
Swatches, and yes, even hi-fi. Drab is
out, and China is going to be a mar-
ket like no other. But let me try to
give you some impression of the size
of what might be the hi-fi market in
China for the
balance of this
decade.
Guangzhou
(Canton) host-
ed the Guang-
dong Interna-
Radio
Music Festival

tional

’94, China’s first-ever all-comers-
welcome hi-fi show. Nearly all of its
predecessors over the past few years
were distributor- or retailer-spon-
sored and, by definition, featured
only a few brands. This festival was,
as its full name suggests, truly inter-
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DRAB IS OUT, AND
CHINA IS GOING TO BE

A MARKET
LIKE NO OTHER.

national, and it attracted enough
foreign and local manufacturers and
distributors to fill four floors and
just under 100 rooms, with one
floor devoted to CDs (and a few
LPs). That’s nearly the size of a spe-
cialist-hi-fi hotel at a Consumer
Electronics Show.

Better still—if you find tatty,
mass-market consumer electronics
gimmickry a turnoff—the Guang-
dong show consisted solely of hi-fi
exhibitors, with just traces of home
theater and karaoke. It was utterly
free of the filler that makes the
world’s major shows such a chore
for hacks lacking any interest in frip-
pery: No cordless phones, no games
consoles, no car stereo, no comput-
ers. And just to show you exactly
how unjaded is the Chinese public,
the show attracted more than
100,000 visitors. No trade visitors
worth mentioning, just members of
the public. One estimate, probably
not all that optimistic, put the num-
ber at close to 180,000. Crowded?
Crowded? 1 know certain Western
show sponsors who’d sell their first
born to attract numbers on that
scale.

Typically, the arrogance/igno-
rance of Westerners meant that the
number of foreign manufacturers
supporting the show with an actual
staff presence was minimal, with
only the Americans having anything
resembling an excuse: The show
conflicted with Thanksgiving, and
even Europeans who have no idea
what Thanks-
giving means
or commemo-
rates knew that
something seri-
ous kept the
Americans
away. (Actually,
it’s a lot of fun,
every November, telling my adopted
compatriots that 250 million Ameri-
cans celebrate escaping from the
United Kingdom.)

As for the rest of the world’s hi-fi
producers, their failure to support
this crucial event might cost them
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dearly; it looks like the Chinese market will
be secured on a first-come, first-served ba-
sis. The Chinese people, having been iso-
lated from the rest of the world for
decades, really did appreciate the effort
made by those who visited the show, and
the brands involved will benefit directly
from the personal appearances by their
principal players. Hell, Chinese radio and
television reporters even interviewed me, a
lowly scribbler, which should tell you just
how desperate they are for news from
abroad.

Despite the quasi-virginal state of the
Chinese market, its audiophiles have a lot
to learn if they’re not to be ripped off by
slippery merchants selling completely bo-
gus equipment. In both the wholesale and
retail equivalents of Tokyo’s Akihabara dis-
trict—Hi-Fi Central, so to speak—any

WHAT DAZZLED
ALL FOREIGN VISITORS
WAS A FLOOR FILLED

WITH CHINESE
TUBE-AMP MAKERS.

Westerner will be overwhelmed and dis-
turbed by the profusion of outright fakes,
parallel imports (lacking any form of guar-
antee, of course), obsolete gear, and, well,
rubbish.

Pan Yu consists of a couple of streets
lined with tiny shops, some of which are le-
gitimate retailers selling surprisingly costly
high-end components, alongside sleazy op-
erations filled with what looks like the un-
salable audio detritus of Hong Kong: Infin-
ity speakers from the days when Arnie
Nudell was at the helm, being sold as

Gospel’s Muse B50 CTL speaker.

brand-new, and a slew of Japanese and

British electronics so old that they lack

inputs marked “CD.” Less dubious

were floor-to-ceiling stacks of TV sets
and LaserDisc players for the vast
karaoke market, as well as incredible
amounts of pro equipment, such as
mixers and PA-level loudspeakers.

What’s it all for? I can only shudder at

the thought of more karaoke bars,

mobile discos, and the like. . ..

Why so much karaoke? Simple: The gov-
ernment still restricts the flow of imported
films and music. Those A/V karaoke discs
that feature approved Chinese performers,
though, are okay, making this Japanese cul-
tural export one of the few forms of enter-
tainment available on a completely inter-
vention-free basis.

According to well-informed industry in-
siders, Pan Yu’s 350 shops move in excess
of 2 million Hong Kong dollars
worth of gear, day in and day out,
or approximately $250,000 worth
of hi-fi hardware at wholesale {8
prices. Or more than $75 million
per year, on those two streets
alone.

The glossier, retail alternative to
Pan Yu is the brand-new Golden
Hoi Yan Electrical Plaza, a mod-
ern, two-story hi-fi mall also con- [
taining both legitimate high-end -
establishments and seedier outfits &
selling cheap knockoffs. The lack
of respect for trademarks is bla-
tant: “Aiwa” becomes “Anwa,’
“Sony” becomes “Suny,” “Technics” be-
comes “Tenoaics.” I even saw a rip-off of a
B & W speaker that doesn’t actually exist in
B & W form; it was more of an “impres-
sion” ofa B & W.

How can these obvious surrogates be
marketed so freely? Alas, intellectual prop-
erty still seems too abstract a concept for
many in the Far East. And the appeal is not
just because of price (e.g., $550 for a pair
of pseudo B & W 800s). As for the hood-
winking, well, think about how easily
you’d be scammed if you were shown two
Chinese products and only one letter was
changed in the name (assuming that you
don’t read Chinese, that is). Would you
know which product was genuine and
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which was a fake? Apparently, English
characters look just as alien to the Chinese
who don’t read English, despite the far less
ornate nature of English lettering, so a
change from “Aiwa” to “Anwa” is an effec-
tive bluff.

There is, however, an undercurrent of
righteous indignation, especially among
the high-end distributors in partnership
with Hong Kong-based importers, and
they’re opening their own high-end shops.
Encore Electrical, for example, distributes
Harbeth, Restek, Proton, and others, and it
owns shops in both Pan Yu and Golden
Hoi Yan. If you know a distributor’s range,
you can pretty much identify who owns
which shop—not unlike the situation in
Hong Kong. As well as traditional selling
methods, such as switching comparators
that control 50 or more pairs of speakers,
Encore has lavish showrooms with proper
speaker demonstrations, designed to sell

real high-end systems.

~ Silsonic’s SAP-50T integrated amp.

With the majority of goods on sale in
China being imported—and the major
Japanese companies have wasted no time
in establishing themselves before everyone
else—it was no surprise to find that the top
three floors of the show were filled with
Western hi-fi equipment. Brands seemed to
do well according to their presence in
Hong Kong. This is not surprising, since
Hong Kong seems to be the conduit be-
tween the West and China. And the media
representatives I met mentioned a prefer-
ence for ProAc, Harbeth, ATC, and any-
thing connected to the BBC. Infinity, JBL,
B & W, and Bose appeared to have the ini-
tial grip on mass-market loudspeakers.
Electronics? The Japanese, of course.
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No one suggested that there was any
form of protectionism at play, so the Chi-
nese brands will have to compete with the
imports on merit and price. Among home-
grown speakers displayed at the show was
Paradise’s lineup of mini-monitors with
stepped baffles and gorgeous burled-wal-
nut finishes, and Shifa’s range of speakers
includes one with curved sides reminiscent
of Sonus Faber’s Guarneri. Master Audio is
a new brand making speaker systems solely
for sale in the Chinese market, alongside a
range of drivers for the OEM market, in-
cluding a selection of dome tweeters and a
line of woofers, one with a carbon-fiber
cone. Scitech has a small two-way speaker
in the Totem or LS3/5A class, while Gospel
Audio’s Muse division showed a fascinat-
ing two-way transmission line speaker
called the B50 CTL; it measures only 16% x
11% x 105 inches, with horizontal mount-
ing on stands or for use on a bookshelf.
Compact’s nine models include floor-
standing and bookshelf two-way systems of
a quasi-British nature. Xindak has a range
of speakers obviously inspired by Meridian
and Celestion, plus an integrated amp that
could have come from the U.K., too. Xuan-
du also looks to be Anglophilic, with small
two-way systems prominent among its 10
models.

Other local products included China’s
first digital converters, the 18-bit DAC-1
and 20-bit DAC-2 from Huayon, as well as
Tianlang’s CD players, ME’s Model 550
power amplifier, and SGK’s bizarre
karaoke mixer. Genesis—not the American
firm—has a massive 200-watt power amp
and what is probably China’s first home-
grown mains filter. Scitech showed an off-
the-wall digital filtering box, and the com-
pany also produces a cylinder that, fit
between the uprights of a speaker stand, is
said to reduce resonances. Scitech also
makes cables and pointy feet.

But that’s the obvious stuff. What daz-
zled all of the foreign visitors was a floor
filled with tube-amplifier manufacturers.
And we thought the Chinese only made the
actual tubes themselves. Oh, were we
wrong. . . .

Baroque was demonstrating a small two-
box tube preamp, while Paradise showed a
line of black-glass-fronted integrated amps,
fetchingly trimmed with green or orange
lettering. Hong Deng showed a slick line-

level tube preamp, while VAS has a line in-
cluding preamps, phono stages, and power
amps. Shenzen, one of the bigger brands,
filled a room with a vast line including
stereo and mono amps and an amp kit for
under $250. Shifa offered something for
everybody, including monoblocks contain-
ing 40—yes, forty—EL34s, another
monoblock containing 18 63P3s, a selec-
tion of integrated amps, single-ended tri-
ode designs, 300B-equipped amps of every
stripe—it was overwhelming. Even more
shocking was the realization that the amps
cost less in China than an amp’s cample-
ment of tubes would cost in the West.

Orpheus, too, had a selection of sepa-
rates and integrated units, including power
amps reminiscent of old Dynacos. Opera
has a handsome two-chassis preamp so
well built as to appear American, driving
the company’s own stereo power amps and
monoblocks. PEAK uses EL34s in its stereo
amp, as does Silsonic in its integrated
amps. Spark rivalled Shifa for sheer prod-
uct selection, with 300B-equipped
monoblocks, integrated amps, preamps,
and stereo power amps, all looking very
Western. And then there were the brands
not at the show but which I learned about
on the grapevine: Panda, BOM, Hong Da,
Elegancia, Audic Monitor, Unistar. . . .

A brief impression of the Chinese tube
amps? They are unusual, clever, and, in
some cases, even sonically stunning.
They’re priced to sell cheaply in China, but
quick calculations put off any visitors with
thoughts toward distribution abroad when
they learned that adding duty, tax, and the
requisite margins would set the Chinese
hardware up against the more affordable
native product on its own turf, like Sonic
Frontiers in the U.S. or Audio Innovations
in the U.K. So, even with the seemingly low
prices of Chinese-made amplification, im-
port status always manages to mitigate
against bargains.

Then there is build quality. Trying not to
discourage these brave innovators, I have
to say that the Chinese tube-amp makers
still have a bit to learn about construction,
if less so about aesthetics. But when they
do figure out how to drill and mill and as-
semble to standards acceptable to Ameri-
can, Japanese, and European hi-fi con-
Forty EL34s per
channel seems mighty tempting to me.

sumers, watch out:
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:a subwoofer is one of the most effective ways to dramatical-

fove your audio system. In addition to reproducing specific
cd sounds found on many CDs, a subwoofer enhances the
overall musical foundation. I recommend the two-channel sub-
woofer approach, as there is considerable stereo subsonic informa-
tion on some CDs [1, 2]. Cost is a fac-

tor, though, especially if you take the

route of stereo subwoofers. So I decided to examine the possibility
of building a subwoofer system. Loudspeaker building is a complex

undertaking, but I'll show you a path that simplifies the task con-

]Jy ] ohn Seh ring

siderably. It’s satisfying to actively participate in improving your

audio system—in this case, to learn about, build, and enjoy your
own subwoofer.

There are essentially two types of loudspeaker enclosures—
sealed and vented. (There are also variations and combinations of
each type.) The sealed enclosure is just that:
Air-tight. The vented enclosure has an
opening. Each type of enclosure design has certain advantages and
disadvantages, and both types are used in widely available, favor-

ably reviewed subwoofers.
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I chose the sealed enclosure as the best approach for the first-
time loudspeaker builder. It offers the easiest, most tolerant design
and construction [3]. We trade the advantages of a vented enclo-
sure for the simplicity of design and construction of a sealed enclo-
sure. It isa compromise, but a reasonable one.

In a sealed design, air trapped inside the enclosure acts as an ad-
ditional spring-like force behind the driver’s cone. When this “air
spring” is considerably stiffer, by a factor of three or more [3, 4],
than the driver cone’s own suspension, the air’s stiffness dominates.

This gives a more even (linear) stiffness to the combination of dri-
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ver and enclosure than the driver alone can muster. As a result, dis-
tortion at low frequencies can be considerably reduced; plus there

are other advantages.

An important parameter affecting a loudspeaker’s performance
is damping, which refers to how rapidly energy loss occurs in a sys-
tem. After a signal is applied to (or removed from) a loudspeaker

system, it takes a certain amount of time for the system’s response

[lustration: Wendy Grossman



put, damping tells us how quickly that will

ly time-dependent signals, so we can guess

* them significantly. Damping also greatly

system’s response at its low-frequency end.
rs use the inverse of damping, which is
~anea "Q.” As with all inversely proportional relationships, when Q
is large, damping is small (and vice versa). Systems with low values
of Q (heavy damping) are associated with a “tight” sound and im-
proved bass details (transients). Such a system might be considered
dry or shallow-sounding by some listeners, although it would have
the most deep-bass extension.

|t’s satisfying to actively

eTotal Q, called Qs (don’t confuse this with system Q).
eElectrical Q, called Q.
eMaximum linear voice-coil motion, Xy .
*Equivalent volume compliance, V4.

Don’t worry if these parameters are unfamiliar to you, as they
will be listed in the speaker driver specifications provided by the
vendor. And don’t let all the ab-

It has the least loudness and [
power-handling capability. |

By comparison, systems with
middle values of Q sound I

fuller, but deep-bass extension

TABLE I

Woofer characteristics and output.

breviations given here intimidate
you either; after all, they are well
standardized.

For our sealed subwoofer, we
need a driver with a Qg of about

and transient reproduction . F‘Stim“f"d Eatingeed . 0.35 to 0.55, preferably with a Qg
, . Claimed Effective Max. Linear Approximate

aren’t quite as good. However, Diameter,  Area (Sg), Motion (X)),  Max. Acoustic SPL, dB of not much more, percentage-
their bandwidth is greatest, and | [nches Sq. Meters  Millimeters At 50 Hs At 20 Hz | Wwise, than the Q. We also need to
their loudness and power-han- 6 0.013 32 89 73 have the lowest possible f, large
dling capabilities are larger. | 8 0.022 43 96 80 ' diameter, and large X,,. The last

Systems with high values of 10 0.033 53 103 87 two points are especially desirable
Q (light damping) give sound 12 0.053 6.6 109 93 in a subwoofer because a larger
that is fuller and more robust, 15 0.089 8.1 116 100 diameter driver, travelling a long
but lowest bass response is in- 18 0.130 9.9 121 105 way, can move a greater volume

creasingly less. Power handling

of air. That’s very important in

is greatest; transient response is
only fair. With the highest val-

generating enough loudness at
low frequencies [2].

ues of Q, a system will sound
loose, boomy, woolly, and un-
controlled, and have the least
deep-bass response.
Technically, the Q of the
loudspeaker system (driver in-
stalled in a cabinet) is referred EBP = f; + Qq
I Vbox = Vas + 3

Qtc(min) = 2 x Qs

to as Qqc. A practical sealed sys-
tem has a Qq of anywhere from
about 0.5 to 1.5. To simplify our |

TABLE 11

Equations for determining proper enclosure
volume for chosen driver.

Table I illustrates this point,
which is related to the volume of
air that a driver can set into mo-
tion as its cone vibrates. This vol-
ume, V4 (shaped like a cylinder),
is determined by the motion of

(1) | the cone’s surface area, Sy, in and
(2) out through its maximum linear
(3) | motion, Xmax- Area multiplied by

displacement equals volume: Sy x

design task, I’ve restricted the
range of values from 0.7 to 1.1 (the actual value will depend on the
driver we choose). This will give us a subwoofer system of moderate
to small cabinet size, with nearly the greatest power-handling capa-
bility (a system with a Qg of 1.1 has the highest acoustic power
output) and satisfactory low-frequency and transient response.

Choosing a Driver
There are many manufacturers of raw loudspeaker drivers (see
the list of vendors provided). Some very reasonably priced drivers
are available. We’ll need certain information about a driver to assess
its suitability for our use:
eDiameter.
eResonant frequency in free air, f;.

: — Xmax = V4. A much greater vol-
ume of air needs to be moved at lower frequencies to get significant
loudness. Larger diameter drivers can more easily achieve this be-
cause of their greater cone area and usually larger cone-motion ca-
pability. Output from drivers drops very rapidly as frequency is
lowered and as driver diameter is reduced.

Furthermore, a larger driver can couple more of the sound it
generates into the surrounding air [5; 6, p. 30]. This happens be-
cause a larger driver has a greater sound-radiating area, S4q. Each
time the Sq is doubled, we gain an additional 3 dB of acoustic radi-
ating efficiency. This has to do with acoustic radiation resistance.

Some manufacturers and vendors offer loudspeaker design guid-
ance and suggest which drivers are most suited for a particular use.
Not every woofer is optimum for use as a subwoofer in a sealed
enclosure. For example, we need a driver with an air-tight cone
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participate in improving your audio system.

surround (rubber is excellent in this regard) because we certainly

don’t want to have any uncontrolled air leaks.
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What we need to do
now is calculate the cor-
rect enclosure volume
for the chosen driver, us-
ing the equations in
Table II. Note that these
equations are far from
all-encompassing; there
are many additional dri-
ver and system parame-
ters that can be consid-
ered (see sidebar, “Sub
Plots”). However, the
equations are sufficient-
ly accurate for our pur-
poses, as the sealed en-
closure design is quite
tolerant. Though we
have traded away some
accuracy and flexibility
for ease of calculation,
the equations will get us
well into the ballpark of
a satisfactory subwoofer
design.

In equation 1, EBP
(Efficiency-Bandwidth
Product)
suitability for our use.

tests driver

This figure of merit was
described by Richard
Small 3, 4].

In equation 2, Viox
gives enclosure volume
necessary to get a system

of th(min)~

C. Calculate the necessary enclosure volume using equation 2.

The volume will have the same units as the driver’s V. (To convert

volume from liters to cubic feet, divide by 28.3. To get the dimen-

sions of a cube, take the cube root of its volume.)

For purposes of this article, I've
simplified the design process a great
deal. What we’re doing is designing a
system with an alpha (the ratio of the
stiffness of air trapped in the enclo-
sure to the stiffness of the driver)
fixed at three, which is the lowest ac-
ceptable value for sealed system use.
This will give us the lowest possible

system Q. for a given driver.

Since I've specified that the driver
for this project should have a Qg of
between 0.35 and 0.55, we'll wind up
with systems having a Q,  in the
range from 0.7 to 1.1 (see Table II,

3UB P

equation 3). This
will give us a sub-
woofer with suffi-
cient cone-motion
control at infrason-
ic frequencies, ade-
quate low-frequency and transient re-
sponse, and good loudness and
power-handling capabilities.

It will not, however, give us the
smallest possible enclosure volume.
This may be inconvenient, but never-
theless, we do achieve a system with
the lowest -3 dB frequency (f3) for a
given driver, as Q. is always equal to
or greater than 0.707. This aso helps
to insure that V§ won't exceed a very
small fraction of the box volume.
Both of these points are especially im-
portant in a subwoofer.

Remember, we need a driver with
the lowest possible f; this will give us
a system with the lowest potzntial f3.
Choosing a large-diameter driver
with a large range of cone-motion

ability Xpa) will help to insure it
can play loudly.

If you want to delve further into
system design, Vance Dickason’s book
[6] contains many additional equa-
tions you can use to predict, before
building, how a sealed syztem will
play, allowing you greater design flex-
ibility. This a powerful way to design
a loudspeaker.

I peduced these equations (and
many more) to a computer [ rogramy; [
could then more quickly and more

fully explore the performarce of dif-

tions. "he pro-
gram is based on
the Thiele-Small

ferent driver-and-enclosure combina-
loudspeaker sys-
tem models. The

* software computes

sealed system parameters through a
Q¢ range of 0.5 o 1.5, It generates
tables and plots small-signal ampli-
tude, displacement, phase, phase in-
tercept, group delay, transient re-
sponse, and large-signal SPL versus
frequency response. The acoustical ef-
fects of enclosure-szuffing are taken
into account.

I am making available 1 program
that runs on any IBM-comgpatible PC
having VGA or better video capabili-
ty, with MS-DOS 2.1 or later. Docu-
mentation is includ=d on disk. It can
be provided on either a 1.2M (high-
density) or a 360K ilow-density) 5Y4-
inch floppy disk; please specify. The
cost is $20, postpaid. Wrize to me at
PO. Box 373, Baker, Mont. 59313.

In equation 3, Q¢(min) is the minimum system Q. that we can

achieve with a particular driver in a sealed enclosure of volume

Vibox:
Our design path is:

A. Pick a driver whose Qy is in the range from 0.35 to 0.55.
B. Check the driver’s EBP using equation 1 from Table II. It

should be no more than 50.

D. Calculate the min-
imum system Qq¢(min)
using equation 3.

What we’re doing is
picking a suitable driver
(with appropriate EBP,
low fg, Qs in the right
range, and of large di-
ameter and with large
Xmax) and then calcu-
lating the correct cabi-
net size for it. This sim-
plicity is an advantage
of sealed-enclosure de-
sign. As a sealed system
is so tolerant, it’s pretty
hard to go wrong!

If you find it neces-
sary, repeat this process
with different drivers.
For example, you may
find that the enclosure
needs to be too large for
your domestic require-
ments. You could select
a driver that has a small-
er Vq, but that might
compromise other de-
sirable characteristics.

When you are calcu-
lating the enclosure’s
internal volume (width
x height x depth, inside
measurements), you
should invariably err on
the plus side to be safe.
You can always reduce
an enclosure’s volume

by filling it with some solid material, but it doesn’t work the other

way around!

Bear in mind that any sclids that are inside the enclosure (in-

cluding wall thickness) will reduce the volume available for air to

occupy. Therefore, don’t farget to include the volume of braces

and, yes, the driver itself when you are dimensioning the enclosure.

Filling an enclosure with the right kind of acoustic material will let



us reduce the needed volume. This fools the driver into thinking After installing the driver, check for excessive panel vibration.
that the enclosure is bigger than it actually is. You can reduce the  Run your hand over the enclosure’s surfaces while playing music

enclosure to about 60% of its originally calculated size, while main-  that has a lot of bass, or use an audio frequency sine-wave oscillator

taining the same Q., when
using fill.

Good materials to use in
an enclosure are common
fiberglass insulation (R19,
with a density of 1 pound
per cubic foot) and polyester
fiberfill. Fill the enclosure
completely but loosely; do
not compress the material.
Keep the material away from
immediately around the
sides and back of the driver.

C1 ..m.trur‘h. 3¢} Tlpd

A good, dense material to
use for building the sub-
woofer enclosure is %-inch
(or thicker) medium-densi-
ty fiberboard (MDF). Avoid
plywood; it’s more difficult
to build a stiff, nonvibrating
enclosure from it.

Use lots of screws when
you build; particleboard
screws seem best. Pre-drill
each hole, and use paraffin
as a screw lubricant. Use
nonbrittle wood glue to put
it all together.

A sealed enclosure must
be air-tight. You don’t want
leaks anywhere, as they will
easily upset the system’s per-
formance. Carefully seal all
seams from the inside with
silicone-based caulk.

Install the woofer from
the outside of the enclosure.
Put a thin rope of putty
under the woofer’s rim for
a good, tight seal. And do
not forget about air leaks
where wire connections en-
ter the cabinet.

Having a stiff enclosure is

DRIVER VENDORS

Most of these sources provide a variety of brands of

drivers. The list is by no means comprehensive.

ACH

Audio Concepts, Inc.
901 South Fourth St.
La Crosse, Wisc. 54601
608/784-4570

Fax, 608/784-6367

A & S Speakers

3170 23rd St.

San Francisco, Cal. 94110
415/641-4573

Fax, 415/648-5306

Gold Sound

P.O. Box 141
Englewood, Colo. 80151
303/789-5310

Fax, 303/762-0527

Image Communications
4301 West 69th St.
Chicago, I11. 60629
312/585-1212

Fax, 312/585-7847

Madisound

P.O. Box 44283
Madison, Wisc. 53744
608/831-3433

Fax, 608/831-3771

MCM Electronics

650 Congress Park Dr.
Centerville, Ohio 45459
800/543-4330

Fax, 513/434-6959

Meniscus
2575 28th St. S.W., Unit 2
Wyoming, Mich. 49509

616/534-9121
Fax, 616/534-7676

Parts Express

340 East First St.
Dayton, Ohio 45402
513/222-0173

Fax, 513/222-8204

Radio Shack

700 One Tandy Ctr.
Fort Worth, Tex. 76102
(Drivers are available at
the company’s retail
outlets.)

Solen

4470 Thibault Ave.
St. Hubert, Que.
Canada J3Y 7T9
514/656-2759

Fax, 514/443-4949

Speakers, Etc.

1828 West Peoria
Phoenix, Ariz. 85029
602/944-1878

Fax, 602/371-0605

The Speaker Works

1021 East Camelback Rd.

Phoenix, Ariz. 85014
602/230-0344
Fax, 602/230-8533

Zalytron

469 Jericho Tpke.
Mineola, N.Y. 11501
516/747-3515

Fax, 516/294-1943

or the low-frequency bands
found on test CDs (at both
high and low volume), to
check for problems such as
rattling, buzzing, and so on.

The basic idea is to start
with individual panels that are
inherently (or can be made to
be) stiff and well damped. As a
do-it-yourselfer, you have the
luxury to make the enclosure
strong!

Coupling to the floor is
an effective method of provid-
ing an improved dissipation
path for the vibrational me-
chanical energy in the enclo-
sure, especially at low frequen-
cies. This will increase the
effective mass of the system,
against which the moving dri-
ver cone can react. Sharply
pointed (spike-shaped)
mounting feet can also be
used to improve coupling.

o000 O0OOOEOEOESESSES

I haven’t yet brought up
the subject of loudspeaker
crossover networks. This is be-
cause I prefer to use an extra
amplifier just for the sub-
woofer channel(s), a practice
known as biamping.

Surprisingly, I've found that
a subwoofer amp needn’t be
very powerful, as even sealed
subwoofers can be fairly effi-
cient. A 35-year-old, 50-
watt/channel tube amp (a
Fisher Model 50, which had
been gathering dust) was pow-
erful enough to easily shake
the walls of my listening
room, whose dimensions are
18 x 20 x 8 feet.

important. The parallel sides will tend to flex in opposite directions Filters are easier to design and install in an amp’s tape loop (or
due to the high internal air pressure that is generated. Cross-brac-  between preamp and amp) than as input to the speakers. I use a
ing between roughly the opposite centers of parallel surfaces is a  passive, low-pass filter, so only subsonic information reaches my
good idea [7]. stereo subwoofers; it’s in my subwoofer amp’s tape loop [8].
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The sealed-enclosure
easiest, most tolerant

approach offers the
design and construction.

If you want to take full advantage of a subwoofer, then you must
make an effort to keep subsonic energy out of the main loudspeak-
ers. Excessive low-frequency signals can muddy up the main speak-
ers’ reproduction of the midrange. The cure can be as easy as in-
serting a large-value (say, about 200 uF), nonpolarized capacitor in
series with each main loudspeaker. This forms a simple first-order,
high-pass filter that rolls off the low-frequency end of the main
speakers’ response [6, Chapter 7; 9, 10].

P()]arity

It’s important to get the subwoofer working correctly with the
main loudspeakers in the low-frequency range where their respons-
es overlap. We want both subwoofer and woofer cones to move in
and out together, as much as possible. If their relative polarity is not
correct—i.e., out of phase by 180°~—they will tend to cancel each
other at certain frequencies. This will lead to an uneven frequency
response of the combination.

Be prepared to experiment by reversing the connections to either
the subwoofer or the main speakers (but not both), and listen to the
result. You may find that the low-frequency amplitude response is
better with one connection, but that the low-frequency transient
response is better with the other.

Room Effects

Not to be ignored is the interaction of the subwoofer with the lis-
tening room. A room’s resonant modes and boundary effects
strongly color a loudspeaker’s perceived sound quality. They selec-
tively boost certain frequencies, especially the lowest ones, depend-
ing on room dimensions [11].

The amount of perceived boost from room modes depends on
the location of both the loudspeaker and the listener. A corner loca-
tion for a speaker is best for fully exciting all of the lowest room
modes, but this may lead to boomy response as well as to anomalies
from stereo sources. I suggest that you center stereo subwoofers
along the front wall of your listening room, on the floor. Position
them about 30% of the room’s width apart from each other {1, 12].

“Room gain” also occurs due to the boundary effects of room
surfaces. It increases with the number of, and closeness to, wall sur-
faces adjacent to the loudspeaker—that is, it’s highest in the corner.
Room gain also increases as frequency is lowered [13].

Final Check

If your subwoofer doesn’t seem to play loud enough or overloads
easily, or the driver bottoms out a lot on bass-heavy material, sim-
ply reduce the enclosure’s volume a bit at a time, in small, about

10%, steps. This will increase the system’s Q. and will work best
for drivers with a Qs of less than 0.55. You can do this by filling the
enclosure with an acoustically inert object, such as a piece of
wood-—a quick remedy at the end of your project. A
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ultichannel] sound has clear-
ly -aken off as a m.ajor medi-
um of expressior for sound
artists. The 5.1-cyannel dis-
crete system is already in
widespread use in movie
theaters end is 20w on its
wey to komes first on
LaserDisc. H gh-defiaition television
systems for the U.S and Europe will
have the same audio-zaanne: capability.
Specifically, 5.1 comyrises eft, center,
and right frort; left aad righs surround,
and an added low-frequency channel.

TOMLINSON ROLMAN

Meanwhile, amplitude/phase-matr.x
encoded Dolby Stereo and Ultra Stereo
movies, and Dolby Surround CDs, pro-
vide an input for multichannel amplifi-
er and loudspeaker systems that can be
carried within the two channels fourd
on current media. Dolby Pro Logic dz=-
coders turn the two source channels
back into the left, center, right, and sur-
round channels encoded during mixes.
Home THX systems additionally
process the single surround signal -o
produce two decorrelated surrour.d
channels, and extract a low-bass signal
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to supply to one or mo i bwoofers. In
the case of the 5.1-ch fili* | system, the
“0.1” channel is an adld¢ low-frequen-
cy-only effects chanjtd® All the other
five channels are wi }&nd, contaning
bass as well. Her:ce, {81 possible either
to extract the low ER¥ from all of the
channels and add j&¥30.1” channel’s
content to it, for glygrack over one or
more subwoofers {Jil}' ono, or to have
multichannel 108 ss, with a sub-
woofer on each gEhl' I

A great many§hlt lled systems are
playing current Zdis" are over 5.1 play-

Photograph: The Stock Market/© 91 Joe Towers

CONFUSION,

back channels. Therefore, supplying a
“pipeline” for discrete multichannel
sound to those systems is just a matter
of time. The difference between these
two modes, discrete 5.1-channel and
matrixed 4:2:4-channel sound, is a mat-
ter of spatial definition; the discrete sys-
tem can represent more complex spatial
content from more directions simulta-
neously without as much smearing of
the sound images. All in all, on dense
program material, one can audibly dis-
tinguish more simultaneous sources
with the discrete system than with the

SION, AND RESOLUTION

matrixed system. Interestingly, though,
there may be plenty of existing material
on which an A/B comparison would
show little or no difference, because the
program material does not challenge
the directicnal decoding capabilities of
the matrix system.

An exceptian to this rule is the sur-
round formats. Soundtracks for films
made in sterea surround, such as Apoc-
alypse Now and many contemporary
films, exist @ discrete multirrack mas-
ters with two surround channels. The
5.1-channel system has two discrete
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urround loudspeakers that meet

THX requirements are all of the
=< general kind described in the
main part of this article—that is, they
reduce the direct field and stimulate
the room more than the listener direct-
ly. The typical way to do this is to build
the loudspeaker as a dipole, having a
figure-8 radiation pattern, and point
the null of the figure- ik
8 at the listening po-
sition. Interestingly,
though calling it a
“null” perhaps may
make it sound like a
critical process, such
loudspeakers are, in
fact, easier to place
and aim than con- "
ventional ones. After all, with litle di-
rect sound pointed toward the listening
areq, it is unlikely that the location of
the surround loudspeaker will be re-
vealed audibly.

The best location for the surround
loudspeakers is to the sides of the lis-
tening area, and they may be a little in
front or in back of the main listening
seats. In any case, it is useful to have
the surround speakers elevated above
the listening plane, as this promotes
uniformity of the surround across the

preferable in tests.

the listening area

%44

S M M GER DY GER DS GER N, GER R S B W W

THX and the Surround Dipole

listening space and has been found

If the main listening area is up
against a wall, first consider moving

This can alleviate some problems:

»Bass from all the channels “piles up”
at the walls, due to standing waves, and
it may well sound exaggerated.

any surround sound
_ system to produce an
enveloping sound
field for a
who is up against a
wall. (The same is
true in concert halls!)

! simply cannot move
the listening seat away from a wall,
putting the surround speaker out at
least 3 feet from the wall behind the lis-
tener, and with the null pointed toward
the main seat, will also work. Addition-
ally, it the loudspeaker does not have
a wall, such as in an open plan, the
surround speakers may be mounted on
the ceiling, so long as the sound field
for each is largely coming from one
side of the listening area. (Overhead is
a bad ideq, as it tends to make the sur-
round more monaural.)

them with most program material. (The
front loudspeakers of home THX systems fall
slightly on the directional side of this imag-
ing/envelopment continuun. This is because
they have quite wide dispersion horizontally
and controlled dispersion vertically, to allow
out into the room. | for the effects of specific room reflections on
sound quality.)

Now, let’s suppose we could vary the
trade-off between imaging and envelopment
olt is difficult for | in atwo-channel system by providing a spe-
cial knob to vary performance continuously
between the extremes. (Owners of Apt/Hol-
man preamplifiers will recognize this as a de-
listener scription of the “Mode” control on their
units. An alternative would be to build a
loudspeaker with variable directivity.) What
However, if you | We would find on a given pair of loudspeak-
ers is that different program material would
require different settings for the best effect;
there is no one correct setting.

Part of what is going on here is that the
dispersion pattern of your loudspeakers is
unlikely to match that of the monitors in
the studio where the sound was record-
ed. If the studio monitors exaggerate
sound imaging at the expense of spa-
ciousness, for instance, the program
producer may well ask for more re-
verberation. If you then play this pro-

gram at home over loudspeakers that

surround channels, so it can handle a sound panned to left sur-
round without having it appear in the right surround at all.

With multichannel sound comes the need for more loudspeak-
ers, which makes it a good time to ask what special requirements
loudspeakers for multichannel sound might face. Two-channel
sterco requires speakers to reproduce two principal components of
the stereo sound field, imaging and envelopment. Imaging refers to
the ability to locate sounds in space, and to hear them as point or
diffuse sources. Envelopment refers to the sensation of being im-
mersed in a spacious, surrounding sound field, literally being in the
environment of the recording. A proper balance between these two
fundamental factors has been shown to be essential to good concert
hall acoustics [1].

'he trade-oft between imaging and envelopment for two-chan-
nel stereo may be seen in the marketplace, where speakers run the
gamut from very broadly radiating models, with multiple drivers
pointed in different directions, to models (usually multiway horn
systems) that radiate over a very narrow area. While loudspeakers
designed with extremely wide dispersion may be said to produce an
excess of envelopment and little in the way of a focused sound im-
age, loudspeakers at the other extreme produce a very sharp sound
image but little sense of enveloping space. It is interesting that most
people buy loudspeakers that fall somewhere between these ex-
tremes. Purchasers secem to sense that a compromise between imag
ing, on the one hand, and envelopment, on the other, is right for

emphasize the reverberant component of your own listening
room, the sound can easily become too “swimmy.”

I had a related experience recording “Messiah” years ago with the
Handel and Haydn Society of Boston for Advent tapes and Sine
Qua Non records. During the first day of recording, a control room
was improvised in a chapel connected to the church where the per-
formance was taking place. I eagerly took the tapes home after the
first session, only to find that the recorded sound was too dry—that
is, lacking reverberation—because I was listening and balancing in
a reverberant control-room space. I had made the recording too
dead in trying to compensate for the overly reverberant listening
conditions. (For the next session we moved the monitoring to a
conventional living room next door, and things went smoothly
from then on.) So the conditions of monitoring affect the record-
ing, even though nothing of the monitor systenyis directly in the
recording path

There is a better way to liberate the two sound-field require-
ments, imaging and envelopment, from each other. In multichan-
nel systems, the front loudspeakers normally provide the principal
sound image. We usually turn to face the source of a sound that in-
terests us, and recordings—even multichannel ones—therefore put
the most impeortant content in front. The surround loudspeakers,
free from the task of producing pinpoint sound images, can then
emphasize envelopment. For the surround part of the equation,
this thinking led to the idea of the THX Surround Loudspeaker, a
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speaker that emphasizes the production of a diffuse saund field
over the direct sound.

There are many examples of the utility of such an approach. To
cite an obvious example, the spatial character of concert hall
acoustics on a classical recording can only be accurately reproduced,
by playing the recording’s reverberant-field component through
diffuse-field loudspeakers. Actual reverberation in a concert hall
surrounds and envelops the lislener,‘ since it is, by definition,
isotropic (i.e., energy is just as likely to flow in one direction as in
another). By contrast, the sound image of reverberation from a
conventional loudspeaker puts a window frame around the rever-
beration, as though we were hearing the reverb in a hall next door,
through a window into that space. Upon fair comparison testing of
the two surround approaches, diffuse:field-dominant versus con-
ventional speakers, both sophisticated and naive listeners hear the
diftuse-field-dominant loudspeaker to be superior at reproducing
reverberation. This is because the reverberation is less likely to be
localized at a loudspeaker, destroying the illusion.

While home THX equipment provides electronic decorrelation,
which also helps improve the reverberance in stereophony (and the
stereophonic surround capability of well-made 5. [~channel record-
ings can be expected to help), listening tests demdnstrate that the
directional properties of the surround speakers are sjill important.

So far, only experimental recordings have been made of classical

music using the surround loudspeakers to reproduce reverber-
ation. But a good example of this technique on a film sound-

dding surround
speakers lets us
provide imaging

and environment in
a single speaker.

surround in Top Gun are shown in Table I. (The timings given are
for the second edition of the LaserDisc, with digitally mastered au
dio. Timings are different in an earlier edition, which was mastered
using multiple analog generations. Thus, copies that match the tim
ings shown in Table I better demonstrate the surround effects.)

Top Gun has incredibly sophisticated uses of surround sound
that complement its better known jet fly-bys. In cases 2 through 4
in the Table, the surround is used to bring the listeners into the ac
tion by enveloping them in ambience, to “break” the edges of the
screen. Cases 5 and 6 are interesting because the singing starts with
the character Maverick alone, center screen, with only ambience in
the surrounds, but the singing grows with the entrance of a chorus,

track occurs in Jurassic Park, in the
scene near the beginning when an ani-
mated film is shown to visitors enter-
ing the park (THX LaserDisc, side one,

24:04 to 25:15).

Although this sequence is one of the
most clear-cut examples of the utility of the
diftuse-field loudspeaker, there are many oth-
ers. A good source of examples can be found
in the digital audio LaserDisc of Top Gun,
which has been widely used as a good
demonstration of surround sound. On the
other hand, many listeners may not be aware
how well it illustrates a wide variety of sur-
round sound effects; it is well known for its
jet ly-bys, but there are other fine surround-
channel uses as well. Some of these examples
can be heard especially well4f the front loud
speakers are disconnected or if just the cen-
ter-channel loudspeaker is disconnected.
Once _the speakers are restored to normal, it
then is easier to hear just what the spatial
component of the sound field provides to
these scenes. Also, it is important that the
surround sound level be correct, which can
be checked by switching on the rotating noise
generator of a Pro Logic controller or receiv-
er and making sure that the surround level is
matched to the front level. This accom
plished, some good examples of the use of

| fo be.

THX, AC-3.

olby Laboratories’ low-bit-rate

coding scheme for 5.1-caannel
= — = sourd is known as AC-3 ltisa
multichanne: “pipeline” through which
the program material is delivered. The
program material supplied through the
pipeline is not encoded “in THX.”
Rather, a THX sound
system is a means of
playing back all mul-
tichannel ma-erial un-
der a standa-d set of
conditions that help
the listener Fear the
program material as
the program’s pro-
ducer intended them

The diffuse-field-dominant surround
loudspeakers described in this article
are just as suitable for discrete multi-
channel sound as for matrixed sur-
round. For both matrix and discrete
soundtracks in movie theater use, a dif-
fuse surround sound field is supplied
by using many surround loudspeakers.
The theater surround arrays are divid-
ed into left and right halves for discrete
playback, with many loudspeakers for
each half. The dipole surround loud-
speaker systems work the same way,

and Surround

supplying a diffuse sound field that still
has le‘t/right separation. In a THX
demonastration at 1994’s Winter CES,
5.1<chcnnel program material of many
t/pes was played, and expert listeners
informed us that the dipole surround
loudspeakers clearly worked well for
the discrete system.
Among the items in
that program were
By = audiophile quality
4 music recordings,
heavily processed
pop recordings, and
movies. In particular,
the pan of the car-
riage from screen
into surrounds during
the arrivel of the protagonist at the cas-
tle in Brem Stoker’s Dracula dramati-
caly illustrated how well the dipole
surrounds work in this application.

Left/richt separation of the two di-
pole surreund loudspeakers is easy to
demonstrate. Home THX controllers
produce “rotating” filtered pink noise
that stops at left, center, right, left sur-
round, rignt surround, and subwoofer.
By steppiag through these tests, you
can easily hear the left/right surround
separation

GUN
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Fig. 2—The difference in frequency response
between the direct sound for a reference loudspeaker
located 30° to the right of straight ahead in the con
ventional stereo position and one located 120° away

from straight ahead. After Shaw [5].

which envelops the listener—a wonderful effect. Case 7 is some-
what similar. Here, a jukebox starts to play, strictly monaurally, cen-
ter screen. (This is known in the trade as “source music”—that is,
music originating from a source shown in the scene.) The music on
the jukebox is used to alert Maverick to the fact that the woman
he’s interested in is nearby. He turns, has several lines of dialog with
her, and then steps toward her definitively. At this moment, the mu-
sic swells into spatial stereo and becomes not source music, but
score. The music’s definition changes in the middle, as it expands
into the left and right and the surrounds.

In most of these diverse examples, the diffuse-field-dominant
surround loudspeaker is superior in blind comparisons compared
to conventional loudspeakers. This is probably due to the diffuse-
field nature of most of the sources and the match between it and
the directivity of the surround loudspeaker.

That leaves the case of the fly-bys. Are these better reproduced by
a conventional loudspeaker or by a diffuse-field-dominant one?
With a conventional loudspeaker, the fly-bys seem to originate at
the screen, then jump quickly to the surround speaker location,
fading out there. The surround part of the stereo sound field
sounds as though it is passing through a hole’in space, on its way to
extinction, with the speaker location forming a kind of sonic black
hole. With the diffuse-field-dominant loudspeaker, the sound orig-
inates at the screen, then pans past the listener’s location and re-
cedes into the distance. This gives the listener more of a sense of the
surround passing by on its way somewhere than with the conven-
tional system. The conventional loudspeaker “focuses” the sur-
round image more, but that draws your attention to the loudspeak-
er and therefore distracts from the overall experience.

Thus, for four primary uses of surround sound—reverberation,
ambience, enveloping music, and transient effects passing to and
from the screen—a diffuse-field-dominant loudspeaker has advan-
tages. Why is it, then, that five matched loudspeakers are undesir-
able? Isn’t it true that four matched systems in the room’s four
corners can produce sound images everywhere (with the fifth
providing center fill for the front)? There are several prob-
lems with the thinking that prompts these questions.

The main problem is that what works in front and back
does not work on the sides. Hearing is not symmetrical—we
don’t have four ears, one each on the left and right and the
front and back sides of our heads—to perceive phantom im-
ages panned midway between, say, right front and right back, the
same way we do for front phantom images.

Here’s what happens to a panned sound. Let’s say it starts in the
center, moves to the right, and then goes to the right surround. As
the pan originates at the center loudspeaker, and at the moment
when it arrives at the right speaker, the directional perception is
perfect for all listeners. (With only one speaker producing sound,
every listener in any practical situation will hear the loudspeaker lo-
cation as the direction of the source.) With the half-right position
between these two front channels, a decent phantom image forms,
and is reasonably free from changes in perceived location when the
listener moves. (Even this phantom is subject to pulling toward the

sound panned
around a circle
aurally moves in
a misshapen
cloverleaf pattermn.

The Stock Market/© 89 Joe Bator




front loudspeaker that is closer to us if

ghts reserved.

we sit off the central axis. But the prob-
lem is greatly reduced, compared to
two-channel stereo, because the center
channel “anchors” the center of the
sound image.)

What about continuing the pan from
the right-front speaker to the right-sur-
round one? The BBC studied this ques-
tion in 1974 and produced the graphic
shown in Fig. 1. They said:

However, if one looks at the genera-
tion of phantom images between 1
pairs of loudspeakers arranged
around a listener in a square format,
very variable and uneven results are
produced. Whilst front- and back-
quadrant results are rather similar,
the side-quadrant images show a
strong tendency to be drawn to the
front of the listener and are very un-
stable with head movement. There is
also a noticeably diffuse quality to the
side images, making it less certain just
where they are located. Thus, the use
of surround sound as a way of giving
to the listener directional cues from
all directions is not only an un-
proven technology, but is also
unproven as being both neces-

sary and desirable.

Side 2,
1:00 to 1:05

IS

2 Side 2,
3:56 to 5:20

is a trademark of Paras

TOP GUN

3 Side 2,
0:40 to 0:44

4 Side 1,

The above quote is from {2}, an
23:38 to 25:04

article by D. J. Meares. He is with

the BBC Research Department;

he was reporting on earlier work,

documented in [3]. Also, German re-
searchers in the quad era [4] found:

5 Side 1,
22:31

. .an “all round effect” cannot be
produced with the usual quadra- 6
phonic loudspeaker arrangement. . . .
[An experiment] shows that a uni-
form distribution of phantom sources
lateral to the listener, with [a square
arrangement of loudspeakers] is not
possible. It shows that even small level
differences between the loudspeakers 7
lead to large angle changes and that
localization jumps here and there be-
tween loudspeakers at the front and
back.

Side 1,
22:49t0 23:38

Side 2,
47:18 to 45:40

Thus, when sounds are panned along

Four jets come at the
camera and disappear
overhead

Shower water running
under a dialog scene

Interior, fighter cockpit,
dialog and ambience

Dialog scene in bar, with
surrounding voices and
music

Pete Mitchell
(Maverick) starts
singing, center screen

The crowd of men
around the camera take
up the singing

Music identifying
entrance of Charlie,
starting as source music
on a jukebox, then
becoming “score”

Surround Sound Use

Transient fly-by from screen to
surround

Nonlocalized ambience to establish
space for the action to occur (the fact
thar the sound is designed to be
spacious can be heard, because the
ambience is recorded in left and
right front as well as surrounds)

Ambience extends into surround to
bring the listener into the action—
it is meant to be enveloping

As above

We don’t hear him in the surrounds,
but as soon as the next item comes
in, the singers surround the listener

An extension of the item above;
placing the chorus of men in the
surrounds envelops the listener in
the chorus

Jukebax music starts in center only,
then expands to sides and surrounds
when Maverick and Charlie step
toward one another—the music
makes a transition from “real” in-
scene source to out-and-out score

0 Charles Santiago

The Stock Market/©

one side from the front to the surround
channels, we first hear not one moving source, but a “split” source,
which spreads apart as the pan continues and then comes back 1o-
gether when we reach the destination loudspeaker. The exact effect
will, of course, depend on the distance between the listener and the
two loudspeakers, and on their relative levels. But the phantom im-
age panned halfway between right front and right surround does
not work because the two source directions have different head-re-
lated transfer functions. That is, the paths from right speaker to

right ear, and from right surround speaker to right ear, have differ-
ent frequency responses (see Fig. 2). This means that for sound
panned in between the two, different frequency ranges will be heard
as originating at one loudspeaker or the other—not in between, as
desired. The sound image splits up spectrally into multiple compo-
nents, localized at different positions. (The paths to the left ear are
also different but are not nearly as significant for a right-originat-
ing sound field.)
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because hearing is not
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This problem troubled the original developers of quadraphonics.

o

£

r

One of them recently told me that the loudspeaker array was con-
sidered a glven with no exrstmg “bsychoacoustic foundat1on, all the~
work on quad went into methods of del1very———matr1xed Versus not
matrixed, etc. There was no Y clear exper1mental proof for the effica-
cy oft e symmetrical yray, and quad suff;red as a result of em-
ploylng it (besides cc;nfusmg the marketplace with a standards
war). He emphatically said, when asked, that it was well
known in the 1970s that phantom imaging did not
work in between front and back channels (Interest- e
1nﬁly, phantom i 1mages may work across the back #
just as they do in ‘front, but there is a potential /’ﬂ
problem called “front/back confusion,” which is
taken up by a lot of research on headphones with l‘
out-of-head localization.) ¢

Several other problems plagued quadraphonics, \
to the extent that JEEE Spectrum published an editorial * .,
in its November 1983 issue entitled, “Whatever Happened
to Four-Channel Sterto?” In it, Audio magazine’s John Eargle is
quotéd as saying, "Produ\cers really did not know what to do with
the new medium that made musical sense.” The pjece then quotes
Warren Rex Isom of RCA, whe stated that four-channel stereo “be-
came a vehlcle for showing off great mathematical and analytical

Sty

skills as well as electronic ingenuity to emphasize directionality on
playback rathér than the reproductiort of the acoustical reality of the
original recording [emphasis added]. Wit its gadget-loaded play-
\back systems, it wandered without direction orm\‘/1s1on "Emil Torick
ongS furthered matt??rs, saying, “It [surround sound] has exciting
potential for television sound.” Eargle concluded with, “There ex-
ists the R‘otential, however slim?'that\quad may try for a comeback.”
The last two statements were certainly prophetic, predicting the
whole home theater movement. But the issues embodied in the first
two quotes must be faced squarely now that this new medium is be-ees
N\ ing introduced. For the time being, it is dominated by film-mixing
;;‘ractices, since those are the most evolved, with the film industry
having by far the most exper1en?5 with mult1channel sound. In the
future, however, as new media start using mult1channel sound, let
us hope that producers do worry about maklng musical sense in
this new medium, and about applying the better developed psy-
choacoustics of today’s systems.
Since our current psychoacoustic knowledge points us toward
the use of diffuse-field-dominant loudspeakers, the question arises

P i

-

of what frequency response such speakers should have. Because lit-
tle sound is directed toward the listener, what kind of measurement
makes sense? For a diffyse-field speaker, the proper measurement is
its power response—its r?sponse at all angles, summed together.
While the importance of power response compared to axial speaker ;:M “,
response has been debated long and hard with respect to con&én- \ ,

. tlonal_allg)udspeakers, here the case is clear. It is the reverberant-field »,

component of the-sound that should be used to characterize the
frequency response of a diffuse-field-dominant surround loud-
speaker. This can be measured in two ways. One is to put the speak-
er in an anechoic chamber and ruh\many response curves atound
the speaker, in sufficient numbers to fully represent its respons% at
all angles, and then to sum all the curves. The other method is to
put the loudspeaker intg a reverberation room (the opposite of an
anechoic chamber) and measure the response. The two methods
yield similar results. These meg‘surement env1ronments may also be
modified, if the boundary for loudspeaker mounting is known, by
including the relationship between the loudspeaker and its mount-
ing surface in the rneasurement For e‘l(ample, a speaker designed
for in-wall mounting gan be placed in a{vall constructed as one
surface of an anechoic space, and the measurements proceed all

around the front hemisphere of the speaker.
5y,

N

)

Fd

In THX systems, it is the power response of the sur-

, round loudspeéker that is made flat, not frequehcy
4 response at any one particular direction, becausé it
'ﬁ is the power response that rad1ates into the room
to form the enveloprng surround sound field. An
added circuit in THX controllers called “T1mbre
Matching” accounts for the difference in respo?se

of the sound fields between front and surround
loudspeakers, to minimize the shift in timbre as sound

/

The 5.1-channel systerh is expected to play an ever larger role in

P .
- is panned. ;

¥

. . 4 . . F 3
the future of recorded sound, as audio/video media continue their
expansion into more forms, extending their film-based roots into
other aregs of recorded sound. Along with this expansrop, spec1al-

“ization of loudspeaker functrons—;édrfferentrated in the,case of sur-

round speakers, by the factors discussed here—will likely play a

/
greater role. jf /
&
i
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- PIONEER DEH-P3815
CAR STEREO

() PIONEER

ROCK SOFTPOPS

ioneer’s DEH-P815 is a sophisticat-
ed car CD/receiver with versatile ex-
pansion possibilities. It contains a
front/rear power amplifier, along
with line-level outputs to drive
front, rear, and subwoofer power
amps. All of the amps are activated by the
same signal line that triggers relay control
of a powered antenna. A second signal line
can interface with a cellular phone and
mute the receiver when the phone is active.
A multipin connector on a short cable (the
“IP-Bus”) interfaces with one to four CD
changers, which Pioneer will be happy to
supply at extra cost should you find the
DEH-P815’s single-disc capacity limiting.
Depending on how the “Main In” slide
switch is set during installation (it’s on the
underside of the DIN-mount chassis), the
front and rear line outputs can be used

either with an external equalizer or with
Pioneer’s DEQ-P800 “Hideaway DSP”
processor. In this case, the output lines are

unavailable to feed external front/rear pow-
er amplifiers, so you must rely on the inter-

APF8 -

nal amps. These are rated for a minimum of
15 watts/channel into 4-ohm loads with no
more than 5% THD over the range from 50
Hz to 15 kHz. Since the DEQ-P800 proces-
sor passes the subwoofer signal through,
you can use a separate subwoofer amplifier.
When the DEQ-P800 is used, remote CD

4

T

changers can be daisy-chained through it to
the head unit, via the IP-Bus.

Installation and usage can get complex; I
— = would have appreciated
clearer instructions and
better English than is pro-
vided in the wiring dia-
gram and owner’s manu-
al. I found it easier to use
the DEH-P815 from its
wireless remote control than from the gen-
erally small and rather confusing panel but-
tons, which can’t access some functions.

Certain functions, however, must be con-
trolle d from the panel. For example, to load
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a CD, you press the button at the upper left
of the panel. This causes the whole panel to
swing down; while it’s down, you can re-
move it for storage by squeezing a release
bar at the front edge. This “two-step” secu-
rity approach prevents releasing the panel
accidentally (a problem I have with other
designs), but the door/panel release button
is very tiny and quite close to both the
volume-up pad and the source selector,

_1EEsm__Reri2

_Bioc w1/aSW10

directly to its right. (The volume-down
pad is diagonally below the up pad.) If you
don’t remove the panel within 5 seconds of
switching off the ignition, the DEH-P815
beeps a warning. You can cancel the beeper
by pressing station-preset 3 while you turn
the ignition off and on; you restore the
warning beeper in like manner.

From the panel, sources are selected (and
the DEH-P815 turned off) in round-robin
fashion by pressing the source button mul-
tiple times. The sequence is: Internal CD
player, tuner, CD changer; and off. It’s sim-
pler from the remote; a “Tuner” button
switches the tuner on and off, while a sepa-
rate “CD/MCD?” button cycles from the in-
ternal player, to the external changer, to off.
If you don’t use a changer, you can delete
that option from the selection by holding
down preset 8 and turning the ignition
from off to on. A similar process (using pre-
set 7 instead of 8) adds an AUX mode to the
front panel’s source selection (but not the
remote’s). This choice, which slips in be-
tween “Multi-CD” and “Off,” is used when
equipment is connected to the IP-Bus.

Adjustments to the fader, balance, and
tone controls from the remote are some-
what unusual, in that they are controlled by
mode-selector button “A” and a four-key
multifunction pad. The volume keys on the
remote are dedicated exclusively to that

Photos: Len LaGrua



function. When the fader/balance mode is
chosen with the “A” key, the upper and
lower buttons in the four-way array fade the
sound to the front or rear while the left and
right buttons in the cluster shift it from left
to right. That’s rather nice. In the tone-ad-
justment mode, the left and right keys select
whether you will adjust bass (left) or treble
(right) while the up/down keys affect re-
sponse in the chosen region.

The “A” button also permits you to ac-
cess adjustments in subwoofer crossover
point and output level. The “A” button is
pressed repeatedly until you reach the sub-
woofer mode; you then keep it depressed
for 2 seconds to turn the'subwoofer on. (It’s
turned off in like manner.) Once you’ve ac-
tivated the subwoofer output, the left/right
buttons mentioned earlier shift the

crossover point (50, 80, or 125 Hz), while
the up/down keys adjust the level.

The loudness contour is switched on and _

off in a somewhat similar manner. By re-
peatedly pressing “A,” you access the
loudness mode; holding it down for 2 /
seconds toggles the circuit on and §
off. When active, subwoofer and
loudness legends appear in the display,
together with the choice of subwoofer
crossover, but the legends are small and
rather difficult to see.

The DEH-P815 features “SLA,” Source
Level Adjustment, for matching sound
from different sources. While this shouldn’t
be necessary for sources built into the re-
ceiver, the DEH-P815 can accommodate an
auxiliary input. The FM tuner is used as the
norm to which other sources are adjusted.

SPILCS

FM TUNER SECTION

Usable Sensitivity: 8 dBf.

50-dB Mono Quieting Sensitivity: 13
dBf.

S/N: 70 dB, A-weighted.

Stereo Distortion: 0.3% for 65-dBf
signal at 1 kHz.

Frequency Response: 25 Hz to 15 kHz,
+3 dB.

Stereo Separation: 40 dB at 65 dBf, 1
kHz.

Alternate-Channel Selectivity: 70 dB.

AM TUNER SECTION
Usable Sensitivity: 18 pV for 20-dB S/N.
Adjacent-Channel Selectivity: 50 dB.

CD SECTION

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

S/N: 94 dB, A-weighted.

Dynamic Range: 90 dB at 1 kHz.

AMPLIFIER SECTION

Continuous Power Qutput: 15 watts x
4 into 4 ohms, all channels driven, 50
Hz to 15 kHz, with no more than 5%
THD.

Maximum Power Output: 35 watts x
4, per EIA] Standard.

Load Impedance: 4 ohms (4 to 8 ohms
allowable).

Line Output Level: 500 mV.

Line Output Impedance: 1 kilohm.

Tone Controls: Bass, +12 dB at 100
Hz; treble, £12 dB at 10 kHz.

Loudness Contour: +10 dB at 100 Hz,
+7 dB at 10 kHz, with volume at -30
dB.

Subwoofer Crossover: 50, 80, or
125 Hz 'selectable); slope, 12
dB/octave.

GENERAL SPECIFICATIONS

Power Sourc2: 14.4V d.c. (10.8 to 15.6
V allowable).

Grounding Svstem: Negative type.

Maximum Cuarrent Consumption: 8.0
'dI'I'IpCI‘f_‘S.

Dimensions, DIN Mount: Chassis, 7
in.Wx2in.Hx6%in.D (17.8 cm x
5 ¢cm x 15.7 cm); front panel, 7% in.
W x2¥% in.Hx 3 in. D (18.8 cm x
5.8 cm x 1.6 m).

Dimensions, ISO Mount: Chassis, 7
inWx2in.Hx6%in.D (17.8cm x
5 ¢m x 16.2 =m); front panel, 6% in.
Wx1¥%innHx3%in.D (17 cm x 4.6
cmx 1.1 cm).

Weight: 3.7 Ibs. (1.7 kg).

Price: $750; DEQ-P800 DSP unit,
$300.

Company Address: P.O. Box 1760,
Long Beach, Cal. 90801.
For literature. c_rcle No. 90
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More day-to-day
control functions are
on the DEH-P815’s
well-designed remote
than on its
front panel.

You listen to an FM sta-
tion, switch to the source you
wish to adjust, press the “A” key for 2 sec-
onds to switch to the SLA mode, and use
the up/down keys of the four-button array
to make the adjustment. The DEH-P815
also has an attenuator that drops sound lev-
el by 96%.

The tuner has ID Logic, a database con-
taining information on all AM and FM sta-
tions in the United States (and on stations
in some areas of Mexico and Canada). The
database, which is built in and does not de-
pend upon the station transmitting an
RBDS signal, contains the call sign, fre-
quency, and type of programming for each
station. Should the station change its pro-
gram format or call letters, the database can
be manually updated.

Once you tell the ID Logic system where
you are, it uses its database both to show the
call letters and formats of stations you tune
in and to find stations of any desired pro-
gram type. Like earlier ID Logic radios, the
DEH-P8!5 has a “compass” function that
lets you tell the radio, every 30 miles or so,
which direction you've driven in. But Pio-
neer has also added automatic location
finder functions to set the city area once the
state is known; it works by checking the in-
coming FM signals to see which city would
receive that particular signal mix. On the
road, positions can be updated by pressing
a single button, and can even update them-
selves during CD play. I'll leave it to Ivan
Berger, Audio’s Technical Editor, to com-
ment on the usefulness of ID Logic.

Of course, the DEH-P815 also provides the
mundane tuning modes—manual, seek,
and preset—and has presets for 24 FM sta-
tions (in two banks of 12) and 12 AM stations.
There’s also means to load the 12 strongest
stations in the area (“BSM,” or Best Station
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Memory) or to limit the selection
to those stations with the same
music format as the one you’ve
currently chosen (“EBSM,” or For-
mat Best Station Memory). When
“format tuning,” you have a choice
of two modes: “Wide” searches in a
radius of approximately 90 miles;
“Narrow” confines the search to
stronger stations within about 30
miles from your position.

The CD section offers track
search and track scan (provided
you're in the “MANU” mode), as
well as one-track repeat, disc re-
peat, intro scan (Pioneer calls it
“Scan Play”), and random play. If
one or more changers are connect-
ed, the repeat, random, and intro-
scan features can be expanded to
include all discs in the magazine or
in the system. Playback also can be
paused, a feature not always avail-
able on car players.

When using one or more CD
changers, an “ITS” (Instant Track
Selection) function lets you pro-
gram and play specific tracks. Up
to 100 disc titles also can be stored
for display, if you have the stamina
to enter the titles character by char-
acter with multiple key presses per
letter. Finally, the CD section offers
two levels of dynamic range com-
pression (“COMP”) and two levels
of “D.B.E.” (Dynamic Bass Empha-
sis). Since evaluating the perfor-
mance of such circuits is more sub-
jective than objective, I'll rely on
Ivan Berger for his comments.

Measurements

To avoid endless recitation of
numbers in the text and to aid you
in digging out the data you need
for product comparison, I’ve gath-
ered as much of the numeric data
as possible into a “Measured Data”
Table. Some data is best described
by graphs or words, so I’ll concen-
trate on those and point out tabu-
lated figures only when 1 believe
they are significantly better or
worse than average. I strongly ad-
vise you to peruse the Table with
care; much of the real meat is there.

AUDIO/JULY 1995
50

Mono and stereo FM quieting curves (in-
cluding 1-kHz stereo separation) are plot-
ted in Fig. 1. From these you can see that the
DEH-P815’s tuner is very sensitive and
reaches 50-dB quieting at low r.f. input,
However, stereo separation remains essen-
tially nil to a fairly high signal level (45
dBf), after which it rapidly “opens up” to
stereo. The shapes of the curves suggest that
performance should be relatively noise-free
over a wide range of signal conditions, as
the noise remains below —60 dB on all sig-
nals stronger than 14 dBf (albeit at the sac-
rifice of true stereo reception on marginal
stations).

The tabulated data shows that, compared
with a home tuner, the Pioneer’s capture
ratio has been sacrificed to some extent for
better selectivity; this is a common and
probably wise trade-off for good on-the-
road performance. Image rejection, the
ability to ignore a station 21.4 MHz (two i.f.
frequencies) higher than the one selected, is
rather modest. However, I’ve never been
convinced of its importance; you should
seldom encounter a strong transmission at
a frequency 21.4 MHz above the desired
station. The AM rejection, which—along
with capture ratio—affects sound quality
under multipath reception conditions, is
quite good.

Figure 2 shows THD + N as a function of
frequency with a 65-dBf input. I judge the
stereo characteristics as average to a bit bet-
ter than average for a car tuner; mono dis-
tortion is exceptionally low over much of
the audible range. The peak in mono dis-
tortion at 9.5 kHz is probably a measure-
ment anomaly. Apparently, there’s just
enough second-harmonic distortion at 9.5
kHz to be mistaken for a stereo “pilot” at 19
kHz (the second harmonic of 9.5 kHz);
during the test, the “Sterea” legend blinked
on as the frequency swept past this point. [
doubt this would occur on a real broadcast,
because there’s not likely to be much sus-
tained energy at so a high a frequency.

The FM-stereo crosstalk was unusually
uniform over the full audio range, similar
in the two directions, and should be more
than adequate for car use. Except for a
slight bass roll-off below about 50 Hz, the
FM tuner’s frequency response (Fig. 3) is
flat, and the two channels are reasonably
well balanced. The AM tuner response was
typical—which is to say, not very exciting.
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them. Spectrum analyses, of a
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“digital silence” (not shown), were
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Fig. 7—Fade-to-noise test.

The high end collapsed above 4 kHz, and
the bass was rather weak. The AM section
of the DEH-P815 was not quite as sensitive
as some tuners that have passed my bench
recently.

The tone controls have adequate range
and are quite symmetrical (Fig. 3). Rather
than shelving below 100 Hz, as many bass-
control circuits are designed to do, those in
the DEH-P815 exhibit maximum range in
the octave between 70 and 140 Hz, with less
range at lower frequencies. The treble-con-
trol action is more typical. The loudness
contour boosts both bass and treble sub-
stantially, and its bass boost is maintained
down to 20 Hz (this data was taken with the
volume control adjusted to deliver 30 dB of
attenuation).

The CD section’s response rolled off
slightly at both frequency extremes, but I
don’t believe you’ll be able to hear this defi-
ciency in a car; the channels were balanced
somewhat more closely than the tuner’s.
The CD channel separation, shown in the
Table for the worse case, was excellent. The
THD + N at maximum recorded level (Fig.
4) is negligible across the entire audio band.
As shown in Fig. 5, THD + N at 1 kHz
drops even lower at recording levels below
-10 dB.

The fly in the ointment is excessive lin-
earity error, especially at recorded levels be-
low —80 dB. The effect can be seen both in
the graph of linearity error (Fig. 6) and in
the fade-to-noise plot (Fig. 7). For both of

-60

Behind the Wheel
Once you get past the barriers

imposed by the instruction manu-
al (and find the more helpful reference card
that’s also packed with the unit), the DEH-
P815 turns out to have truly sensible er-
gonomics. This becomes much clearer once
you realize that the remote is not the usual
afterthought, but is integral to the unit’s
operation. Without it, you cannot perform
such basic tasks as muting, manual and
seek up/down tuning, e
controlling bass and
treble, fading, balanc-
ing, switching tuner
bands and CD tracks,
or controlling the op-
tional DSP unit or CD
changer. The remote is
meant to be attached
with hook-and-loop
fastener strips to an easily reached place on
your console, and its sculptured controls
are far easier to operate by touch than those
on any front panel I can recollect.

The front panel does give you another
way to control volume, select preset stations
on the current band, and switch between
tuner, CD, and power off. But its main uses
are for ID Logic and setup. Once I became
accustomed to this control system (which
I’d seen before in Sony’s ES car stereo sys-
tem and Pioneer’s Optical Digital Reference
System), [ used the remote about 95% of
the time.

Getting used to the controls is complicat-
ed by a manual that never says “Press the
APF button” when it can say “Press button
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(8) of [10].” As a result, you don’t just refer
back and forth between the manual and the
unit but must refer to the manual’s text, the
unit, and the diagram—all at once. The ref-
erence card works much better, but you still
need the manual for some features.

The row of six station buttons, normally
a minor ergonomic pitfall, works. That’s
because they are not buttons but rockers, so
you're really dealing with three elements in-
stead of six. The rockers carry tiny labels
identifying their tuner functions, while
equally tiny labels for CD functions are
printed just above. However, only the tuner
labels illuminate, even in CD mode.

As mentioned above, you must tilt the
front panel down to remove the faceplate
for security or to reach the CD eject button.
Having a button that opens and ejects in
one go, and another that pops the faceplate
off directly, would be more convenient. (On
the other hand, I never found the panel-
open button easy to press by accident, as Ed
Foster feared.)

I found ID Logic useful in two ways: It
told me what stations I was tuning in, and
helped me find stations with a given pro-
gram format. Since it cannot read this in-
formation from the stations’ own signals
i (as RDS does), a ra-

. dio’s ID Logic sys-
tem needs to know
where the car is.

The big difference
between this Pioneer
and earlier ID Logic
radios is that the

- DEH-P815 can calcu-
late location changes
based on the signals it’s receiving. With earli-
er models, you had to manually update
north/south and east/west changes in the
car’s position. You can still do this (the
“compass” function Ed Foster described),
but you no longer have to. Just set the name
of the state you're in, press a button,
and the radio calculates the current loca-
tion by comparing the signals it can
then receive to the stations in its data-
base. When you’re travelling, you can push
a button every so often to update the loca-
tion setting; if you’re listening to CD, the
ID Logic system even updates its location
setting automatically.

Without proper location data, ID Logic

does not work. Parked between Plainfield



and Newark, New Jersey, I could find sta-
tions of any desired format, using either
city as the system’s location setting. But
with the location set to Middletown, about
25 miles to the southeast, it could not find
them. This was unfortunate, since the
DEH-P815’s automatic positioning systems
kept identifying Middletown as the car’s lo-
cation, even when I was a half-mile from
the Plainfield border. Similar errors of
about 15 to 30 miles occurred throughout
the area.

Figuring these errors were due to the sig-
nal-crammed air of the New York City area,
I set the location as “Newark” (the center of
the area I drive around in), then drove
down to Philadelphia, about 90 air miles
away. I'd expected the system to identify in-
termediate locations between the two (such
as Flemington, Princeton, or Trenton), but
it kept insisting it was still in Newark, long
after any stations that could be picked up
there had faded away. Only a few miles from
the Philadelphia city limit did the system fi-
nally correct its location setting. (Pioneer
tells me that the system would have
changed its location setting sooner if both
cities had been in the same state.) The auto-
matic position-sensing systems in Pioneer’s
ID Logic are definitely a big advance over
the first ID Logic system [ tested, but they
still need work.

Aside from ID Logic, the tuner gave me
slightly better reception than my reference
Alpine on reasonably strong FM stations
and noticeably better performance and
longer range on marginal stations. The Pio-
neer also had slightly better AM reception.
The DEH-P815 sounded sweeter and clear-
er than the reference on FM, with a hair less
warmth and a greater sense of high-fre-
quency extension. On the road, the Pio-
neer’s higher stereo threshold did not so
much give the feeling I was hearing mono
as that I was closer in to the music; the
Alpine presented more of a slightly dis-
tanced soundstage. This was probably due
to the programming I heard; stations carry-
ing symphonies and other programs that
would have highlighted the difference were
all strong enough to be heard in full stereo
on both radios. The Pioneer’s AM sound
was a bit more muted in the treble than the
reference unit’s.

I liked the adjustable local-mode tuning
threshold, which I've seen on other Pioneer

head units. I did not like having to figure
out that you can only switch between man-
ual and seek tuning when the “FUNC” light
is on; the manual doesn’t mention this.

As with most car stereos, there was a dif-
ference in level between radio and CD
sound. Since the mismatch was mild, and I
only had the Pioneer for a few weeks, I did
not bother with “SLA” (Source Level Ad-
justment). If the Pioneer were a permanent
companion, I'd find “SLA” useful.

On CDs, the DEH-P815 and my refer-
ence sounded virtually alike, with the Pio-
neer perhaps a hair clearer and cleaner.
There’s also a SoundScape function, which
allows CD sound to be heard as back-
ground to the radio, but I saw no need for
it. The milder setting of the compressor,

which only works with CD, was useful in
combatting road noise; the stronger setting
was too much, even with the car windows
open. I could hear no difference from the
Dynamic Bass Enhancer, another CD-only
enhancement.

There seemed to be no need to use
the bass and treble controls, which says
good things about the overall sound, so I
can’t comment on their curves. I did try
the loudness compensation; its aggressive
treble boost put a nasty edge on the sound.

I liked the DEH-P815 a lot. Performance
was definitely good, and the ID Logic (de-
spite glitches) was immensely useful. But
the real plus was the sculptured remote, the
most convenient control system I've ever

used with a car stereo. LB.

MEASURED DATA

FM TUNER SECTION

Mono Sensitivity: THF usable, 13.1 dBf;
50-dB quieting, 13.0 dBf.

S/N Ratio at 65 dBf: Mono, 65.4 dB;
stereo, 62.1 dB.

Frequency Response in Stereo: 50 Hz to
15 kHz, +0, -0.3 dB; 20 Hz to 15 kHz,
+0,-1.5dB.

Channel Balance: +0.21 dB.

Channel Separation, 20 Hz to 15 kHz:
Left to right, greater than 31.1 dB; right
to left, greater than 32.2 dB.

THD + N at 65 dBf and 100%
Modulation: Mono, 0.1% at 100 Hz,
0.40% at 1 kHz, and 1.18% at 6 kHz;
stereo, 0.76% at 100 Hz, 0.86% at 1
kHz, and 3.36% at 6 kHz.

Capture Ratio at 45 dBf: 2.8 dB.

Adjacent-Channel Selectivity: 25.2 dB.

Alternate-Channel Selectivity: Greater
than 78 dB.

Image Rejection Ratio: 45.0 dB.

AM Rejection: 58.0 dB.

AM TUNER SECTION

Sensitivity: 5.2 pV.

Frequency Response: 100 Hz to 4 kHz,
+1.0, -6 dB.

CD SECTION

Frequency Response: 30 Hz to 20 kHz,
+0, =0.42 dB; 20 Hz to 20 kHz, +0,
-0.76 dB.

Channel Balance: +0.13 dB.

Channel Separation, 125 Hz to 16 kHz:
Left to right, greater than 75.6 dB; right
to left, greater than 71.4 dB.

THD + N at 0 dB, 20 Hz to 20 kHz: Left,
less than 0.053%; right, less than
0.034%.

THD + N at 1 kHz: Left, less than —70.9

dB from 0 to —90 dB, less than —84.5 dB
from —10 to —90 dB; right, less than
—73.6 dB from 0 to —90 dB, less than
—84.7 dB from -10 to —90 dB.

Linearity Error: Left, —0.20 dB at -60 dB
recorded level, —0.60 dB at -70 dB,
—-1.92 dB at -80 dB, and -5.16 dB at
~90 dB; right, -0.20 dB at 60 dB
recorded level, —0.60 dB at -70 dB,
—1.87 dB at —80 dB, and -5.52 dB at
—-90 dB.

A-Weighted S/N at Infinity Zero, re: 0-
dB Recorded Level: Left, 92.6 dB; right,
91.2 dB.

Dynamic Range: Left, 97.3 dB
unweighted, 100.0 dB A-weighted;
right, 96.3 dB unweighted, 98.8 dB A-
weighted.

Quantization Noise, re: 0 dB: Left, -83.5
dB; right, -83.8 dB.

PREAMP/POWER AMP SECTION

Line Output Level: Tuner mode, 1.08 V
for 100% mono FM modulation, 0.30
V for 30% AM modulation; CD mode,
greater than 1.53 V for 1 kHz at 0 dB.

Line Output Impedance: 775 ohms.

Tone-Control Ranges: Bass, +11.5,-11.6
dB at 100 Hz; treble, +11.2, -11.4 dB at
10 kHz

Loudness Contour: +11.5 dB at 50 Hz
and +8.0 dB at 15 kHz, with volume at
-30 dB.

Subwoofer Crossover Frequencies: -3
dB at 62, 88, 0or 125 Hz,

Crossover Slope: Approximately 12
dB/octave.

Attenuatcr: 20.1 dB.

Output Power at Clipping: 17.4
watts/channel into 4 ohms, two
channels driven.

L
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BASCOM H. KING

CARY AUDIO DESIGN
CAD-805 MONO AMP

ﬁ For some time, I have been

watching the reemergence of
single-ended tube power ampli-
fiers. Currently there are several
commercial single-ended triode
tube amps on the market, as

well as a smaller number of kits.

Remembering the comment of
my mentor, Gordon Mercer, that the sound
of a single-ended 845 triode amp he built in
the ’40s was one of the best he had heard, 1
have long wanted to sample some of this
nirvana. Happily, the Cary Audio Design
CAD-805 mono amp came into my life.

This is a high-power unit, for single-ended
triode technology. Most such amps put out
5 to 20 watts, whereas the CAD-805 is rated
at 50 watts (albeit at about 10% distortion, I
find). This is definitely enough power to
run my reference system’s B & W 801 Ma-
trix Series 3 speakers.

A standard intellectual argument against
single-ended Class-A operation is that it is
less efficient than push-pull operation.
Theoretically, its efficiency is 25% (in prac-
tice, somewhat less), whereas that of push-
pull is 50% or higher, depending on the
class of operation. This means that, for a
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given tube’s plate-dissipation rating, the
amount of output power attainable is very
limited, typically 3 to 10 watts. Used in
push-pull, the same tubes could deliver per-
haps 12 to 25 watts. In addition, single-end-
ed operation lacks push-pull’s cancellation
of spurious even-order harmonics, so dis-
tortion will be considerably higher. Lastly,
the high continuous quiescent current in a
single-ended stage causes d.c. magnetiza-
tion of the output transformer’s core,
which causes added distortion and limits
low-frequency power delivery. An output
transformer that can mitigate these effects
has to be quite large and expensive.

Given all the disadvantages of single-
ended operation, why would anybody put
up with its limitations of low power and
high distortion? The answer is in the sound
of music processed by such an apparently
illogical mechanism. Many reviewers feel
these amps deliver a certain quality of mu-
sical ease and believability—a certain mid-
range magic, if you will—that other design
approaches seem unable to match.

SPECS

- Type: Single-ended Class A.
Power Output: Class A, 24 watts;
- Class A, 50 watts.
| Frequency Response: 20 Hz to 20 kHz,
+0.5 dB.
Noise: 80 dB below rated output.
Feedback: Adjustable, 0 to 10 dB.
Sensitivity: 1 V for full output, with
feedback at zero.

Input Impedance: 150 kilohms.

Output Impedance: 4, 8, and 16 ohms.

Tube Complement: One 6SL7, one

- 300B, and one 211, plus 6U5
indicator.

Power Consumption: Operating
mode, 230 watts; standby mode, 76
watts.

Power Requirements: 100, 110, 117,
220, or 240 V (factory selected); 50 to
60 Hz.

Dimensions: 12% in. W x 10 in. H x 24
in.D (31.1 cm x25.4 cm x 61 cm).

Weight: 80 Ibs. (36.3 kg) each.

Price: $7,995 per pair.

Company Address: 111-A Woodwinds
Industrial Court, Cary, N.C. 27511.

For literature, circle No. 94

Photos: Michael Groen



SELF-BIASING IS
THE KEY TO THIS AMP’S
EXCEPTIONALLY
HIGH OUTPUT
FOR ITS TYPE.

The shape of the CAD-805 is more elon-
gated than that of most other designs: With
the front panel facing out, the amp is un-
usually deep. Still, it is a very attractive
piece, sporting two very large transformers
(main power and output), four filter capac-
itors, and the three tubes. The latter are
lined up by ascending size, from the input
6SL7 to the mighty 211 output tube. An in-
teresting decorative touch is that the two
knobs (also in the top plate) for setting the
“Feedback Output” tap and “Feedback Lev-
el” have green “jewels” in them. The front
panel is a thick piece of aluminum, an-
odized in an attractive gold color. In what 1
consider a humorous twist, Cary uses an
old tuning-eye tube, a 6U5, as a relative
output indicator on the front panel. (Cary’s
Dennis Had once told me that they like to
have fun doing their thing. I think they
must be doing just that.) Two toggle switch-
es on the top surface, near the front panel,
select power on/off and standby/operate.
The rear panel has three pairs of Edison-
Price dual binding posts (for 4-, 8-, and 16-
ohm speaker connections), an 1EC a.c.
power-cord socket, two fuse-holders (one
for the a.c. line, the other for a cathode-
current fuse for the 211), and a high-quality
RCA jack for signal input. On the top sur-
face, near the rear, are a Y4-inch phone jack
and potentiometer used in setting the plate
current of the 300B driver tube.

Looking inside, we find that the CAD-
805 is wired the old-timey way: Point to
point, with lug strips for tie points. Much of

the wiring itself appears to be Teflon
jacketed. Also traditional is the tech-
nique of grounding various components
directly to the chassis, rather than hav-
ing a separate ground bus tied to the
chassis at only one point. Parts quality
is generally excellent, using mostly
Kimber Kap film capacitors, Dale
RN65D-series metal-film resistors,
and several Dale RH-25 chassis-mount
power resistors. The main coupling ca-
pacitor between the first and second
stages is a 0.22-pF, 600-V oil-filled
unit. I was surprised (but certainly not
dismayed) by the use of a Radio Shack
power transformer to deliver the filament
supply to the front-end and driver
tubes. Wiring is neat and workman-
like. All in all, a very competent, solid,
and well-made piece.

Circuit Description

The design utilizes a “King of the
Triodes” 211 tube (or the equivalent
VT-4-C), which is like the 845 but
with a higher amplification (mu) fac-
tor. These tubes are wonderful and im-
pressive output devices, having a car-
bon plate rated for a dissipation of 100
watts and a thoriated-tungsten fila-
ment that glows yellow (like an old
light bulb) when running. I have had a
long-term love affair with this kind of
tube; I made a pair of push-pull 845
power amps some 30 years ago that
had the honor of driving the Infinity
IRS midrange/tweeter panels in their
Chicago CES introduction about 10
years later.

Normally, a single-ended 211 would
put out some 20 to 25 watts in Class-A
operation. (Single-ended amps have to
be run Class A, by definition.) How
does the CAD-805’s circuit achieve
about twice this power? The secret is
that the design employs a driver trans-
former (oh, horrors, another trans-
former?!). One end of the secondary
winding is directly connected to the
2101’s control grid, and the other end is
grounded. Cathode- or self-bias is uti-
lized, with the filament supply “center
tapped” through 20-ohm resistors
from each filament lead; the common
connection of the two resistors goes to
ground through another, larger power
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Fig. 1—Frequency response
of amp B (see text) at 8-ohm
tap, feedback control at
mid-rotction.
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Fig. 2—Frequency response

of amp A vs. feedback

seffing.

Fig. 3—Square-wave
response, 10 kHz into
8 ohms (top), 10 kHz into
8 ohms and 2 pF (middle),

and 40 Hz into 8 ohms
{bottom).
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output.
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resistor bypassed with a large elec-
trolytic czpacitor. The driver trans-
former permits the 211’s grid to be
driven positive, resulting in Class-A,
operation. When the grid goes positive
in respect to the cathode (in this case,
the filament), its impedance drops
dramatically.

To pull this off, the CAD-805 needs
power from the preceding driver stage.
This is handled by a 300B, one of the
best-sounding power triodes and of-
ten used as an output tube in many
triode amps. The result of driving the
output tube’s grid positive is that the
plate bottoms more (comes closer
to zero), permitting a greater plate
voltage swing and higher power.

Front-end honors in the CAD-805
go to a 65L7, a nicely linear octal-base,
hi-mu dual triode. This tube is con-
nected in a series arrangement, where
the bottom tube acts as a common-
cathode voltage amplifier and the up-
per tube functions as a semi-constant
current source load for the lower tube.
The upper tube’s cathode is capacitor-
coupled to the grid of the 300B driver.

Overall adjustable negative feed-
back is taken from the selected output
tap (chosen via a three-position
switch) to a potentiometer used as a
feedback series resistor and back to
the cathode of the input stage. The
feedback resistor is wired in series
with its built-in, two-position rotary
switch. In the counterclockwise posi-
tion, the switch is open and there is no
overall feedback. As the control is ro-
tated clockwise, the switch closes and
the series resistance starts to decrease.
Maximum clockwise rotation results
in maximum negative feedback.

The power supply has one main,
potted power transformer and a small
auxiliary transformer. Output of the
main high-voltage secondary winding
is rectified by a full-wave bridge and
applied to a filter bank comprising
three 100-pF, 450-V capacitors in se-
ries. A series filter choke leads to a
final filter element of three 1,200-pF
capacitors in series. The series connec-
tion of the filter capacitors is neces-
sary to handle the supply voltage,
which is in excess of 1 kV in the
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standby mode. The operating B+ for the
211 output tube is about 950 V, applied to
the primary of the output transformer. A
lower voltage B+ source (some 475 V), for
. the driver and front-end

tubes, is taken from the cen-
ter tap of the high-voltage
secondary winding. The
aforementioned “center-
tapped” filament supply
for the 211 is derived from
two secondary windings in
series on the main power
transformer. This winding is
full-wave rectified and fil-
tered, providing d.c. volt-

age for the 211 filament.

SINGLE-ENDED AMPS
HAVE UNMATCHED

MUSICAL EASE
AND BELIEVABILITY.

The auxiliary power transformer’s sec-
ondary winding is full-wave rectified and
capacitor filtered to provide d.c. voltages to
the 6SL7 and 300B filaments.

Measurements

I used a pair of CAD-805s, which will be
referred to as amp A and amp B. Measure-
ments quoted are for amp B unless other-
wise stated. Voltage gains and IHF sensitivi-
ties, for the 8-ohm taps loaded with 8
ohms, are listed in Table I for the middle
and full counterclockwise positions of the
feedback control.

Figure 1 shows frequency response for
open-circuit, 8-, and 4-ohm loading on the
8-ohm output tap, with the feedback con-
trol set at mid-position. The ultrasonic re-
sponse is not very well behaved, exhibiting
resonances at about 40 and 130 kHz. It is
difficult enough to properly enclose one
transformer in a feedback loop, let alone
two. One might expect the amp to oscillate
at the 40-kHz resonance with the feedback
turned up more. That is exactly what hap-
pened with the feedback control set past
about three-quarters rotation. Not so good.
Amp A was high-frequency stable to full ro-
tation of the feedback control. The change
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Table I—Gain and IHF sensitivity.

Gain, dB
Feedback Setting
Mid-Rotation 24.0 24.8
Fully Counterclockwise  27.4 28.2

Sensitivity, mV
AMPA AMPB AMPA AMPB

the amp and to roll off
some of the higher fre-
quencies. The degree of
tilt in the 40-Hz trace is

a bit excessive and por-
178.5

120.9

162.0

LT0s tends probable rapid

roll-off below the low-

frequency resonance,

and B were 87.7 and 86.5 dB, respectively.

Table II—Output noise levels. The IHF S/N figures for amps A

Both THD + N (with
a 1-kHz signal) and
SMPTE-IM distortion
are plotted in Fig. 4 as

Output Noise, pV )
Bandwidth AMP A AMP B functions of power
Wideband 842.3 853.5 OUtRUt, with 8-ohm
22 Hz to 22 kHz 837.2 854.5 loading on the 8-ohm
400 Hz to 22 kHz 63.7 84.5 tap. As you. e fee
A-Weighted 11 133.2 here, the distortion

reaches some pretty

of gain with feedback-pot rotation was not
very linear. When the pot was rotated from
its counterclockwise position and the
switch clicked on, the gain dropped about 3
dB. From this position to about three-quar-
ters rotation, the gain dropped only about 1
dB more, with most of the gain change tak-
ing place in the last quarter of rotation. Of
interest (and something one seldom sees in
modern amplifiers) is the peaking in the re-
gion between 10 and 20 Hz, which is a func-
tion of load. The main effect of this low-fre-
quency peaking would be large, possibly
excessive, woofer excursion in ported enclo-
sures whose lower impedance peak happens
to be in this frequency range.

Frequency response of amp A is shown in
Fig. 2 as a function of the feedback-pot set-
ting, with 8-ohm loading on the 8-ohm
output tap. With full feedback applied, the
low-frequency stability becomes marginal,
in my opinion.

Square-wave response is shown in Fig. 3.
The 10-kHz frequency, used for the top two
traces, is kind to the amplifier; a wickedly
chosen frequency with third or fifth har-
monic at 40 kHz would show a lot more
ringing. In fact, for the 40-Hz waveform
(bottom trace), high-frequency ringing is
plainly visible. The top trace is for a resistive
load of 8 ohms on the 8-ohm tap, with the
feedback control at mid-rotation. Rise-time
is a bit difficult to define for a waveform
that doesn’t attain steady state in the half-
cycle time, but it would appear from the fig-
ure to be on the order of 8 to 10 uS. In the
middle trace, the addition of a 2-pF capaci-
tor across the 8-ohm load seems to stabilize

outrageous numbers, by modern standards.
(I also measured THD + N versus power for
4-ohm loading on the 4-ohm tap, and for
16-ohm loading on the 16-ohm tap, and
got essentially identical results.) The
ratio between IM and THD is a little |
more than 3 to 1, nearly classical be-
havior for a simple device. Note that
the simple second-harmonic-domi-
nant behavior of the amp starts to
change at about 5 watts output—
which, I believe, is the onset of the
grid-current phenomenon, even
though grid-to-cathode voltage has
not yet reached zero. The positive po-
larity of the drive signal to

the 211 tube matches the
“cathode voltage”
(i.e., 0-V potential
between grid and
cathode) at about 8
watts output. Note
that these two pow-
er levels flank the
flat portion of the
curve for THD + N in
Fig. 4. Another note:
The tuning eye closed at about 15 to 20
watts, although the operating manual says
that it closes at “full output.” The a.c. line
current drawn by the amp was substantially
constant up to 50 watts, a classic sign of
Class-A operation.

Figure 5 shows the effect of 4-, 8-, and
16-ohm loading on the 8-ohm tap. Load
tolerance is very good, with very similar re-
sults attained for each condition over most
of the power range.
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| WAS IMPRESSED
BY THIS AMP’S
EASY SOUND,

WHICH SOON BECAME
QUITE ADDICTIVE.

Figure 6 shows THD + N as a function of
frequency and power, for an 8-ohm load on
the 8-ohm tap. Interestingly, the 10-watt
curve has the steepest rise in distortion in
the high frequencies, and in the 50-watt test
my Audio Precision test gear dropped out
of regulation at constant power near the
frequency extremes.

As a final look at distortion, a spectrum
of a 1-kHz signal at the 10-watt level (with
8 ohms on the 8-ohm tap) is plotted in Fig.
7. Things look quite complex at this power
level for a simple Class-A amplifier, to be
sure. At the 1-watt level (not shown), the
spectrum was much simpler. There was
about the same amount of second harmon-
ic, but the third wa