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YOU'LL STHLE BE ABLE TO  TURN ON YOUR TV,

O, WATTT A MINUT I

O.K.,soit won't work in a blackout. But, come on, what
does? Introducing the FutureSet remote. Included with
Kenwood’s top AV receivers. it may just be the smartest
remote you' e ever used. Why? Because instead aof just putting
the controls on the actual receiver, we put the technology
where it should be. In your hand. And FutureSet can actually
download operating codes for new components, like a new CD
player or a DVD player, directly from a touch tone phone.So
you can use it forever. Barring any natural disasters or clerical
errors by an electric company intern. For more information, visit

our website at www.kenwoodusa.com or call 1-800-KENWOOD.

KENWOOD
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SIMPLY REFLECTIVE. A MIRROR OF IMAGE
AND SOUND. AN ACCURATE REFLECTION

OF THE IDEAL HOME THEATER EXPERIENCE
TODAY. A PERFECT VISION OF SAMSUNG'S



HIGH SPEED DVD
MECHANISM

. IRIS-EYE SELF
FOCUSING LENS

ELECTRONICALLY-
FOCUSED
LASER PICKUP

BRUSHLESS DVD

SPINDLE MOTOR

FLT
BRIGHT

MULTIPLE LANGUAGES
CONTENT PROVIDERS

CAN CODE UP TO EIGHT
INDEPENDENT LANGUAGES

COMPATIBILITY

PUT IN A CD, DVD OR VIDEO CD
SEE IT ON A TV, PROFESSIONAL

VIDEO PROJECTOR OR EVEN

YOUR COMPUTER MONITOR VIA

THE RGB VIDEO TERMINALS

DOLBY DIGITAL® AUDIO
PLAYBACK 5.1 CHANNEL
SURROUND SOUND THROUGH
THE INTERNAL DOLBY DIGITAL
DECODER OR CONNECT TO
AN EXTERNAL AC-3 AMPLIFIER

MULTIPLE ANGLES

CONTENT PROVIDERS CAN
CODE UP TO EIGHT DIFFERENT
CAMERA ANGLES OF SCENES

1-800-SO-SIMPLE
WWW.SOSIMPLE.COM

¢ ¢4  SKIP/SEARCH Pt ¢

COMMITMENT TG THE TECHNOLOGY

OF TOMORROW. A PURE REPRESENTATION
OF AUDIO AND VIDEO EVERY TIME. SIMPLY
INTEGRATED. SIMFLY DVD. SIMPLY SAMSUNG.
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This is a jaw-dropping speaker
Alvin Gold
HFFi Choice Magazine
%

Martin-Logan makes it harder for high

1cket loudspeakers to justify their cost
John Atkinsen
Stereophile Magazine
Oct 93 vi6n10

annot give Martin-Logan enough praise
Anthony Cordesman
Audio Magazine

Feh 94

rering industry standards yet again
, Larry Rock
£ Audio £nginesr

mary speakers & exceptional value
\ Sam Tellig

Stereophiie Magazine
Jun 83, vibnb

cl arest most transparent speakers
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LT 88 1\ RN Bruce and Jenny Bartlett

Higir Performance Review
Jun 85, vi2n2

: \. come disenchanted with the ordisary, we invite you to experience
' * t‘@m-Logan ESL (electrostatic loudspeaker) technology.
J @r chosen speeialists will show you what it is ta touch space,
\ ) "-:_‘ feel an image, experience the next level.

{nﬁﬁﬁh
S R9001 Delaware St, Lawrence, KS 66046

W0 te) 913.749.0133 fax 913.749.5320
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B FORE-WORD |

lived in Boston for about seven years,
from 1974 through 1980. It was then, as it
had been for 20 years before and remains
today, a very hot hi-fi town. Although |
was keenly interested in audio, I was also
fairly ignorant about the real nuts and

bolts of it—enough so that I was pretty much

oblivious to my own cluelessness. Which

is where the Boston Audio Society comes in.

I don’t remember how I first heard about the

BAS, but I do remember the first meeting I

went to, on a Sunday evening in a largish

classroom at Boston University. Alvin Foster,

the club’s founder, spotted me as a newbie

and introduced himself at the end of

the meeting, asking me what Id thought

and encouraging me to join.

I did, though at first I didn’t go to meetings
regularly. Gradually, however, I got more
involved, and, more important, | began
to learn. Al was inspired to start the BAS by
a weekly radio program about hi-fi
produced at WBUR, one of the Boston PBS
stations. Called Shop Talk, it was hosted by
local audiophiles Peter Mitchell and Richard
Goldwater. They had guests, talked about new
products and developments, took phone calls,
and eventually helped promote the BAS.

Probably the best thing about the BAS was
its location, because if you went to meetings,
you were always surrounded by a lot of very
knowledgeable folks. People you might
routinely encounter included Roy Allison
(AR, Allison Acoustics, RA Labs), Andy
Kotsatos (KLH, Advent, Boston Acoustics),
Tom Holman (Advent and Apt, before he
joined Lucasfilm in California), Mark Davis
(then a student at MIT, later an engineer at
dbx and now at Dolby), Dave Griesinger
(Lexicon’s genius in residence), and David
Ranada (then a student at Harvard, now
technical editor of Stereo Review), to name
a few. Plus, there were plenty of engineers
employed by the Route 128 companies and
students from MIT. It was a sharp group that
developed a reputation among visiting
speakers as a tough audience.

One thing that set the BAS apart from
most other audiophile clubs was that it
published a wonderful, freewheeling
newsletter called The B.A.S. Speaker, which

included summaries of meeting presentations
and articles submitted by members. Since
the membership was a pretty interesting
crew, the Speaker was usually packed with
fascinating tidbits—well worth getting even
if you had no other participation in the
organization. This led to a substantial out-of-
town membership, who joined just to get
the newsletter (and swelled the ranks of
its contributors). By the end of the ’70s,
the Boston Audio Society numbered well over
a thousand members around the world.

The person most responsible for making
the Speaker so strong was Jim Brinton,

a professional writer and editor who was

president of the BAS for a number of those
years. There is no substitute for experience, '
and his was invaluable in establishing
the Speaker’s quality and getting it out the ‘
door each month. Jim was also responsible for
recruiting me to work on the Speaker, which I
wound up editing for several years in the mid-
’70s. And that led, not quite directly, to here.

Coincidentally, this was a period of rapid
progress in audio technology, which in turn
made the BAS a fascinating place to be. |
Among other things, BAS members,
separately and together, were involved in
figuring out why phono preamps of the day
often sounded so surprisingly different from |
one another. The most popular theory
starting out was slew rate, but the real answer ‘
turned out to be, in a nutshell, frequency
response. Curiously, publication of this
discovery drew brickbats from some quarters.
It was my first inkling that audiophiles don’t
always want their pet problems solved!

The Boston Audio Society is 25 years old
this year, so congratulations to my alma mater
on its silver anniversary. The BAS is more local
than it was in the late '70s, but I still look
forward to getting my issues of the (now more
or less bimonthly) Speaker. If you're
interested, memberships are $35 per six-issue
volume, from the Boston Audio Society, P.O.
Box 211, Boston, Mass. 02126-0002.
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Before you buy an expensive power amplifier, read the fine print.

Adcom’s dedication 10 uncompromising sonic reproduction, innovative
circuit design, and the highest quality electronic parts guarantee that, dollar for doliar, you're
getting the bes! value in the audio world. At 300 watts per channel into 8 ohms and 450 watts
per channel into 4 ohms®, our new GFA-5802 combines innovative all MOSFET circuiitry with
a tremendous power supply 10 out perform the so-called ‘super amps’ retailing for two to
three times the price.

To produce this remarkable amplifier, Adcom started with an enormous toroidal
power (ransformer. Totally separate secondary windings and independent ground
connections assure each channel is completely isolated from crosstalk and AC line
interference. Lots of clean power for lots of clear and powerful sound. Even the neighbors
will enjoy it

In addition to the GFA-5802's main toroidal transformer, a separate front end
transformer is also used. This addlitional device isolates the front end input stages from the
main outpul section so any peak demands from the output stages will not decrease the
operating voltages for the inpui sections. This design also contributes to improved
separation at the inputs for precise soundstaging and imaging

Adcom's new GFA-3802 power amplifier also has exceptionally large

capacitors o store large amounts of DC curmrent for supply to the speakers. This large
storage capacity means that the an:p won’t be starved for power when you're driving low
impedance and/or inelficient speaker systems. Now your speakers and your music can sound
the way you expect them to. All the time.

The well organized ard simple design of the GFA-5802's glass epoxy circuit
boards assures outstanding and reliable operation. Class ‘A’ circvitry in the front end, the
Adcom GFA-5802 delivers the pure sound that other amplifiers can only talk about. All devices

are precision maiched for maximum and
higher output currents.

We use only Internaticnal Rectifier Hexfets transistors in the signal path of the
Adcom GFA-5802. These Hextet circuits are reference grade, hybrid MOSFET
transistors which reproduce all the punch and muscle of bipolar devices but with the
musical sound of whe amps. And since the GFA-5802 has only three gain stages it out
performs comparable amps which usually have five stages or more. The shorter the path of

power resistance, the better the sound

performance, negligible distortion

20 10 20,000 Hz with both channels driven at less than 0.18 THD

The GFA-5802 comes wilh versatile binding posts for easy speaker
hook-ups. Accepting either standard stripped or ‘tinned’ wiges, single or dual banana plugs
or spade lug connectors, the GFA-5802 is a great match for any system. And since it can drive
virtually any speaker system regardless of its impedance, even the most demanding speakers
will sing beautiful music. Additionally, the GFA-5802 also comes equipped with two sets of
binding posts for each channel. These extrs binding posts allow the GFA-3802 1
accommodate speaker systems that have ‘bi-wire’ capability.

Adcom makes sure that the sound created by your other components can he
flawlessly transferred to the GFA-5802's balanced power and optimum circuit technology. The
GFA-5802 is equipped with two types of input connectors for complete compatibility. high
quality gold-plaied RCA jacks and XLR jacks. The GFA-5802’s professional grade three pin XLR
jacks provide hoth positive, negative and shield properties. The result is a balanced line
connection between the GFA-5802 and your other components. This connection is
essentially immune to electromagnetic and radio frequency interference and provides a
significant reduction in ‘common mode noise

Dependable technology and efficient use of the highest quality parts make the
GFA-5802 one of the most sought after audiophile products in recent years. And because it's
an Adcom component it will benefit from a high resale value and an outstanding dealer
service network. After you hear the GFA-3802 you'll agree that it's an incredible value in high
end audlio.

The most important detail 10 look for before you buy your next amplifier is the
Adcom name. Adcom audio and audio/video components are designed to be second to
none. IU's this driving passion for accurate, musical sound and performance that has made
Adcom components sought after by the discriminating audiophile. Through a
combination of technology and innovative engineering techniques, the Adcom GFA-5802 is
quite possibly the hest amplifier you may ever hear. From its toroidal transformer and giant

capacitors 1o its reference grade Hexfet circuitry

the Adcom GFA-5802 is buill to be the best
Designed for your ears.

amplifier money can buy
And what's between them.

Your ears will thank you
And so will what's between them.
11 Elkins Road * East Brunswick, N.J. 08816 ¢ US.A
Tel: 732-390-1130 » Fax 732-390-5657 ¢ Web: htip://www.adcom.com
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Technics and THX
Dear Editor:

This letter addresses concerns raised by
Edward . Foster in his review of the Tech-
nics SA-TX50 Home THX receiver (De-
cember 1996). Technics and THX have ex-
amined the issues in detail in the months
following the review.

Ed Foster described a number of areas—
subwoofer channel rolloff, noise and hum,
and the like—that were inconsistent with
the high level of performance offered by
THX certified products.

We have confirmed that this particular
review sample of the SA-TX50 did have a
noticeable level of noise and hum and an
inaccurate subwoofer response (see below).
It is also possible that some production
units of the SA-TX50 share these character-
istics. We have confirmed that current pro-
duction is free of these problems.

Technics has always taken customer satis-
faction as its guiding principle. We feel that
many SA-TX50 receiver owners are com-
pletely satisfied. If an owner wishes to have
his receiver checked, Technics will verify
that it meets all THX standards. Should it
not meet standard, Technics will modify or
replace it free of charge.

Here are comments on some key techni-
cal points identified in Ed Foster’s review:

1. The subwoofer rolloff slope was found
to be —6 dB at 91 Hz. As the review correct-
ly stated, this is out of specification. In cur-
rent production units, the rolloff slope is —6
dB at 80 Hz, which meets THX criteria.

2. The subwoofer output level in the re-
view sample was found to be low, the con-
cern being that the SA-TX50 would have
“low bass response.” We have confirmed
that the output level of the review sample
had an incorrect bass response and therefore
did not meet THX specification. We have es-
tablished that certified current production
units have a level and output characteristic
that meets the THX requirement.

3. Noise and hum at 60 Hz, and harmon-
ics at 120 Hz and 180 Hz, were found to be
excessively high. Our testing has confirmed
that on Ed Foster’s sample of the SA-TX50

they were indeed high and out of THX

specification. This includes the peaks found

at 60 Hz, 120 Hz, and 180 Hz and the hump

from 150 to 700 Hz (which was of most

concern). We have confirmed that the noise

spectrum of current production units

meets THX requirements.

Technics and THX thank Ed Foster and
Audio for this discerning review.

Eugene B. Kelsey

General Manager

Audio Division

Panasonic Consumer Electronics Company

Secaucus, N.J.

Stephen Shenefield

Director of Product Development

and Licensing

Lucasfilm THX

San Rafael, Cal.

High-End Shop of Horrors
Dear Editor:

I live in Manhattan, and being in the
market for a new CD player, I decided to
stop by a nearby high-end audio store. The
window was inviting enough, with compo-
nents attractively arranged to beckon me in.

On entering, | was met by a salesman
who asked if I needed any help. Reasonable
enough, but when [ said I was just brows-
ing, he replied curtly that “browsing is not
allowed.” He said he would be glad to help
me if | paid the $25 consultation fee, which
would be refunded with any purchase of
$200 or more. When I asked what brands
the store carried, | was told that that infor-
mation is included in the consultation fee
and 1 was ushered out. As a consumer, |
found this both horrifying and intriguing.
Such treatment is by no means rare (partic-
ularly in New York), but it’s not what I'd ex-
pect from a shopkeeper interested in selling
me several thousands of dollars worth of
equipment. What I find intriguing is exactly
how such a shop remains in business, partic-
ularly with such stiff competition in this area.

He’s certainly lost my business; I'll be
buying my new CI player at a larger high-
end shop in midtown where a salesman
spent almost an hour with me last fall audi-
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tioning speakers that he knew I had no in-
tention of buying anytime soon.

Andrew H. Conway

New York, N.Y

Good Friends Are Easy To Find
Dear Editor:

I was very pleased, and pleasantly sur-
prised, with the 50th Anniversary issue of
Audio. As | was scanning the pages, [ spot-
ted a familiar item on page 64 that [ have
wondered about for quite some time: the
Grado Micro-Balance tonearm. [ have one
just like it and was hoping to find more in-
formation on it in Joseph Grado’s article,
such as the year of its manufacture, specs,
etc. My arm houses a Stanton 500 stereo
magnetic cartridge.

Further into the May issue, on page 122,1
spotted another familiar friend, a Swiss-
made Thorens TD-124 turntable from
1957. It is to this that my tonearm (now
known to me as a “Grado”) is mounted. [
still use this trio of turntable, tonearm, and
cartridge to listen to my record collection.
The Thorens is mounted on a square wood-
en platform that looks to be original.

I have owned these components for only
four years. Their previous owner had stored
them in a barn, of all places! With some
soapy water to remove the bird droppings
and a little tweaking of the connections in
the removable headshell, the cartridge is al-
most back to its original condition, except
that the fluid in the turntable’s built-in
bubble level seems to have evaporated. The
turntable’s pitch adjustment works by a
magnetic brake, which slows the speed of
the belt-driven pulley that drives the platter.
Speed accuracy is great, and rumble is very
low. The TD-124 is truly a pleasure to use—
hard to believe it’s 40 years old!

Mark Young
via e-mail

Editor’s Note: Joseph Grado reports that the
Grado Micro-Balance tonearm was manu-
factured in 1958.—S.V.C.

Dear Editor:

I hadn’t been an Audio reader for quite
some time, but your 50th anniversary issue,
with its quaint, memory-lane articles and
depictions of early hi-fi equipment, roiled
the storage in my brain like old, forgotten



A Revelation In

High-End Sound!

PARADIGM® REFERENCE
Aclivt

Fully powered speaker systems that
completely redefine compact sized,
state-of-the-art, high-end
performance!

aradigm Reference fully powered speakers are
highly advanced Integrated Active Systems
designed to deliver breathtaking high-end sound!

At the heart of these incredible speakers are highly
sophisticated electronic crossover/amplifiers. These
are matched to high precision drive units in a closed
system that utilizes both active frequency and phase
optimization. The result is unprecedented spectral
and phase coherent accuracy.

Activel450-LR » Active!450-C Active/20 Activel450-ADP

We invite you to visit you- nearest Authorized
Paradigm Reference Dealer and experience these
stunning Reference Active speaker systems for yourself!

PARADIGM® REFERENCE

Aczive

THE ULTIMATE IN HIGH-END PERFORMANCE FOR MUSIC AND HOME THEATER™

For more information visit your nearest Authorizad Paradigm Reference Dealer or write.
AudicSiream, MPO Box 2410. Niagara Falls. NY 14302 (905) 632-0180
In Canada: Paradigm, 101 Hanlan Rd., Woodbridge. ON L4L 375 (905) 850-2889

website: www. paradigm.ca © Paradigm Elecironics Inc.+ Bavan Corp.
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pop tunes from the post-World War II era.
{Anyone remember “Open The Door
Richard” and “Heartaches™?) Being a for-
mer Dynakit 70 amplifier owner from way
back, | was quite surprised to learn that
tube amps are making a comeback. Really?
You've got to be kidding! Especially humor-
ous are the Marantz re-creations. | also
owned an original Marantz Model 7 stereo
preamp, which [ operated with the Dynakit
70. The two were a beautiful combination
and gave me great sound for a dozen years.
Unfortunately, the tubes presented a prob-
lem. The EL34s (the power tubes) had to be
replaced yearly, as aging caused loss of per-
formance. Ditto for the 12AX7s in the pre-
amp. Replacement of the EL34s would also
entail a bias adjustment, so I had to buy a
VTVM (vacuum-tube voltmeter) in order
to accomplish precise adjustment. What a
bother! During the 1960s and part of the
>70s, tubes sold for a few bucks each. Now, |
would imagine they cost a fortune.

It’s nice to wander down memory lane
and remember our youth. But it gets expen-
sive when we try to recapture it by paying
thousands of dollars for obsolete tube
equipment designs. If aficionados wish to
recapture the warm sound of tubes, why
not buy a 10- or 20-channel graphic equal-
izer? Just diddle around with the levers and
presto, they’ll get warm tube sound. This
would be much better than shopping
around for replacement tubes year after
trudging year.

George Nussbaum
Casselberry, Fla

Wine, Cars, and Speakers
Dear Editor:

Congratulations. [ have thoroughly en-
joyed Audio since your arrival. The products
of wineries have a character that’s often rec-
ognizable, and it isn’t by any accident: The
vintner works hard to make a wine with a
certain color, smell, and taste. Much the
same situation exists with audio component
manufacturers and audio magazines, al-
though the latter would argue against such a
notion, claiming the higher ground of neu-
trality and objectivity. . .hrrmmph!

If [ might add some constructive criti-
cism: Allow your reviewers to compare and
contrast similar products. I know you want
to avoid the appearance of a Consumer Re-
ports comparison with product rankings,

but in my opinion this is a weak excuse. Car
magazines can compare five convertible
sports cars without sounding like know-it-
alls or petty editors with an ax to grind. In
fact, I can read about five driving enthusi-
asts’ week-long road trip and their different
takes on the five cars and get an accurate
idea of each car’s strengths and weaknesses.
I can expect no absolute consensus but
many similar views and acknowledgments
of common ground.

Similarly, I can read about pinot noirs or
champagne and expect two or more critics
to compare and contrast the different fla-
vors and do so without the usual fisticuffs
of audio reviewing. Why is that?

Which leads me to the next thought:
Corey Greenberg’s writing in Audio usually
involves comparisons of components, and
he does so in a concise and colorful man-
ner. He manages to mention the salient
characteristics of two items in a succinct
fashion. For instance, his recent compari-
son of the NHT SuperOne and Paradigm
Mini Monitor with the Sonus Faber Con-
certo (“Front Row,” June 1997)—great arti-
cle. 'd agree with most of his statements
most of the time. But wouldn’t it have been
instructive for him to listen to Paradigm
Reference Studio/20 as well as the Mini
Monitor? After all, he referred to it in the
article. Readers are always interested in
what the manufacturer does with twice the
money. And lo and behold, in the same is-
sue another 6%2-inch two-way speaker was
reviewed by Edward M. Long and guess
what: Its price was close to that of the Para-
digm Reference Studio/20. I wonder what
Corey Greenberg and Ed Long would have
thought of these basic two-way speakers.

I believe each brand of speaker has a
“sound” in the same way that Mumm’s
champagne differs from Krug. And more
important, a Krug that sells for $45 a bottle
surely is different from an $85 bottle or a
wonderful vintage that costs $185. So how
does a B&W sound different from a Para-
digm? And how does the Paradigm Mini
Monitor compare to the more expensive Ref-
erence Studio/20, or B&W D- or P-series
speakers differ from the Matrix series? If Car
and Driver can describe the difference be-
tween the Porsche 911, the Carrera, and the
935, [ am confident Mr. Greenberg and Mr.
Long can convey the differences between two
or more speakers. If not, you have a problem
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in your editorial staff. Again, thank you for
many great articles and issues of Audio.

Carl V. Dais

Oklahoma City, Okla.

Editor’s Reply: Reviewers are free to compare
components as they see fit. As a practical
matter, however, it’s difficult to cover every
angle that might be of interest and still get
issues out the door on schedule. There are
just too many products available. However,
with respect to the Paradigm Reference Stu-
dio/20, Corey did compare it with the Mini
Monitor; see also his review of the Active/20
on page 86 of this issue.—M.R.

Playing the Ratings Game
Dear Editor:

I find your Annual Equipment Directory
to be a very useful tool. I talk with custom
audio installers daily and use the Directory
to look up the equipment the installer is us-
ing and to recommend products for their
applications. The only specification that is
missing from the “Amplifier” and “Receiv-
er” sections is the minimum amplifier im-
pedance drive capacity. For example, the De-
non DRA 775RD receiver is listed at 8 ohms.
However, if a 4-ohm load is on its output, will
it work? Some models work only at 8 ohms
and shut off, distort, or die with a 4-ohm
load. I’d like to 4- and 8-ohm specifications.

John Cronk
Engineering Manager
Russound
Newmarket, N.H.

Editor’s Reply: Unfortunately, we lack space to
add columns for more specs in most of our
Directory categories; adding anything new
usually means taking something else away.
And we’re not confident that all amplifier
companies would be able to provide us with
the proper information about minimum im-
pedance loads. You can be sure that any amp
for which a 4-ohm power rating is listed will
be able to handle 4 ohms; alas, you can’t be
sure that an amp with only an 8-ohm rating
won’t handle lower loads.

In any product category, you'll rarely be
able to select components based strictly on
our listings. What those listings can do for
you, however, is help you screen out hun-
dreds of products you definitely don’t want,
leaving you with just a handful of promising
components to check into further—I.B.
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Stereo Preamplifier with
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KAV—-2EQa.
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detailed sound.
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NEW

NEVWFORIVI
RESEARCH
SPEAKER

A\ 60-inch-tall monopolar ribbon
driver sits atop the bass enclosure of
the No Holds Barred Essential
speaker; total height, with the base,
is 93 inches. The speaker is said to
present a deep and well-focused

A high-gain servo system measures the cone
movement of the FSR-15’s 15-inch driver

soundstage because of the ribbon’s 3,500 times per second to correct distortion-
minimal diffraction and wide creating errors, which keeps THD to levels below
herizontal dispersion Although dual 1%, says Velodyne. A switch lets you bypass the

B ) says that its shielded,
"é biamped BeoLab 4000 can serve as
Y 2 main-, center-, or surround-

» channel speaker or be part of a

=t3 multiroom system. The anodized

i iocs hawdle Bess st internal crossover for use with preamps, surround
-inch woolers handle bass duties, processors, and A/V receivers that contain their
Newform Research recommends use own subwoofer crossovers. The FSR-15 has

of a subwoofer. Sensitivity is a built-in 250-watt amplifier with automatic on/off.
rated at 92 dB/1 watt/1 meter. Volume and volume presets are adjustable via

)

L ; ; : : l. Frequency response is specified at
+ aluminum enclosure is curved to E a remote contro quency resp p
stimated assembly time .
g provide cooling for the pair of 4 3 . Y 18 to 120 Hz, +3 dB. Price: $1,699.
% built-in amplifiers. Its unusual is 20 minutes per side. For literature, circle No. 103
£~ shape is said to allow as many as Price: $2,540

& 52 different mounting positions.
B & O says the 4000 can
= produce the same sound level as
) speakers three times its size, and
its sensitivity is specified at 97 dB
% SPL. Besides silver, the 4000 is
20 available in anodized black or
@ green. Price: $900 each.
0 For literature, circle No. 100

GALANTE AUDIO SPEARER

Developed to meet the demand
for a high-sensitivity speaker for use
with low-powered tube amps, the
Buckingham employs an Altec/ : .
Lansing 604 horn-loaded 15-inch RUARK ACOUSTICS SPEAKER
coaxial driver to attain a rated
sensitivity of 100 dB/1 watt/1 meter. The Templar II, a two-way eight bracing is used internally
Galante says that it will function floor-standing system, is an to control resonances.
comfortably on as little as 3.5 watts updated version of the Templar ~ Frequency response is specified
per channel. Frequency response is vl With an improved 6z-nch  at 50 Hz to 20 kHz, =3 dB.
rated at 50 Hz to 20 kHz +3 dB. The woofer and 1-inch silk-dome A second-order, efght—element
. . tweeter. The woofer now has split crossover facilitates
rear-ported enclosure is built of

. S . a phase plug, a cast magnesium  biamping or bi-wiring. Price:
%-inch Baltic birch and furniture o o ith high-flux magnet, ~ $1,200 per pair in rosewood,
veneers of walnut, cherry, or curly

per pair, factory-
direct, including
UPS shipping.
For literature,
circle No. 102

fse

: . and a doped, felted-fiber cone. African ebony, natural cherry,
maple. Price: $7,500 per pair. The front baffle is sloped for or poplar veneer.
For literature, circle No. 101 time coherence, and figure- For literature, circle No. 104

AUDIO/SEPTEMBER 1997
14



Another beer there Chief?
Sure.

Another beer there Chief?
Sure.

Another beer there Chief?

Sure.

~ T¥ 355 ALC. BY VOI

2
e
:
-
3
3
z
3
2
3
3
g
o d
;
2
:
i
3
z
§
g
i
&
¥
:
P
5
a
o
Q
2

Ron BACARD! @ Soice. BAGARD




Revox
—— Audio Sstem

he SH-AC300 decodes AC-3

bitstreams from DVD players
and other Dolby Digital sources,
yielding 5.1 discrete analog
output channels. Besides

- Dolby Digital, the decoder has
Pro Logic and Stereo modes
and level controls for each
of the 5.1 channels. A cinema
re-equalization mode enables
tone modification for correct

The Evolution, strikingly
sculpted by Frogdesign,
is said to embody the high quality
of past Revox hi-fi components.
A large, backlit LCD panel enables
easy access fo all the controls
of the amplifier, CD player, tuner,
and cassette deck, and the software
menu allows routing and control

of sources to as many as 10 rooms.

The amp is rated at 150 watts per
channel into 4 ohms, 20 Hz to
20 kHz, +0, 0.5 dB, and the

CD player has a 1-bit, 256-times-
oversampling D/A converter.

The modular design is said

to facilitate easy upgrading to
Dolby Digital and home theater
surround sound. Price: $6,695;
cassette deck, $2,095.

For literature, circle No. 105

playback at home of soundtracks
originally balanced for auditorium-
sized rooms. A three-color
flourescent display shows
operation modes, delay times,
and icons for each speaker in use.
Optical and coaxial digital inputs
for three video or audio
components are included.

Price: $299.95 with remote control.
For literature, circle No. 106

Walker Audio Turntab

With a base cast from crushed marble and lead, the Proscenium Gold
Signature air-bearing turntable weighs 210 pounds. Its lead platter
is supported by three air jets, the air-bearing arm by eight fixed jets at
a pressure of 50 psi. A compressor pumps air to the turntable via two
flexible, Y-inch plastic tubes. The drive motor, set in its own
crushed-marble enclosure, has a pulley machined for 33V and
45 rpm and cut for use with a drive belt made of dental floss
(unwaxed). Prices: polished brass finish, $11,750;
aluminum, $8,995; with 110-pound base, 70-pound
platter, and carbon fiber arm, $8,995.

For literature, circle No. 107

Dyiggival
Satcllite
Recciver

Beneath the plastic surface of ~ DSS receiver from any room
RCA’s 18-inch DSS-3 parabolic  in the house; an automation

dish is a bow tie-type function lets you turn appliances
VHEF/UHE dipole antenna. in up to eight rooms on or off
Depending on dish orientation,  using the DSS remote; and

this can enable RCA’s third- a Scout function that searches
generation DSS receivers to get DSS programming for future
off-air reception of local TV as shows of your choice and

well as digital signals from the highlights them for viewing,
satellite via the same feed. Other  Prices: DS7450RB, $599;
features include a universal DS5450RB, $499; DS5350RB,
infrared remote that also has RF  $449.

capability, so you can control a For literature, circle No. 108

Digital or Pro Logic surround

e e e B P e Wi e o | e T T S S oo = i system, the TDS-1I’s benefits

Developed over a 13-year
period, the TDS-II analog
processor is said to restore

the harmonic losses that True
Dimensional Sound says occur
during the normal record/
playback process of any audio
signal. Compatible with most
any stereo audio or Dolby

are said to include much-
TD‘! improved clarity, detail, and
— richness in the reproduced
sound. The TDS-Hl has a black-
anodized brushed-aluminum
finish, gold-plated RCA jacks,
a bypass switch, and a green
LED indicator. Price: $295.
For literature, circle No. 109
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“0f the interconnects | know
well, my top choice is
Esoteric’ Tech 2ii series...”

Lawrence B. Johnson
Stercophile Guide to Home Theater, Vol.1, No.1, 1995

..0nly From Esoteric Audio.

Lawrence Johnson knows cables. A reviewer of his So, it’s your choice. You can demand the “state
status receives an abundance of high end cables for of the art” cable brand built by the world’s lead-
review. So we were honored that he selected our ing cable manufacturer, or you can settle for
Tech 2ii as his top choice for his recommended second-rate brands from other cable suppliers that
$25,000 “Pink Cadillac” system, for it’s “robust con- are made by someone else in somewhere un-
struction and amazing flexibility.” Esoteric Audio known. Lawrence Johnson chose Esoteric Audio
cables are unequaled by any other brand, and so is for his system. You should for yours. Available
Esoteric Audio the company. We are the only cable at premier audio retailers in your area. Call us for

your nearest one.

manufacturer that is serious enough about high end
cables to be “hands on” involved in every phase of
design and engineering, materials selection, manu-
facturing, hand-crafted assembly, and testing, with
strict quality control employed at each step. (770) 867-6300 44 Pearl Pentecost Road, Winder, Georgia 30680

Esoteric Audio USA and the “E™ logo arc registered (rademarks of Esoteric Audio USA, Inc. ©1997 Esoteric Audio USA
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JOSEPH GIOVANELLI

Hi-Fi VCRs:
Price vs. Sound Quality

CD players, whether low-cost or ex-

pensive, seem to have excellent sound.
Is that also true of Hi-Fi VCRs?—Steve
Matthews, Louisville, Ky.

I have used inexpensive Hi-Fi VCRs

and rather costly machines and have
found the audio quality to be substantially
the same in all cases. A Hi-Fi VCR uses two
frequency-modulated audio carriers (with
noise reduction), one for each channel. The
tracks are recorded in the 1.5-megahertz re-
gion (between the color and luminance sig-
nals) by a separate pair of heads on the
video head drum. The resulting perform-
ance approaches that of digital recordings: a
wide bandwidth of 20 Hz to 20 kHz (usual-
ly within a 2-dB tolerance), S/N of at least
80 dB, no flutter, and low distortion. More-
over, these specifications remain the same,
independent of recording speed. There may
be slight audible variations in the operation
of automatic level-control circuitry from
one Hi-Fi VCR to another and in the way
different machines react to peak recorded
levels, but overall price is not a determinant
of sound quality.

CD Player Hum

The transport of my inexpensive five-

disc CD changer emits a strange, high-
pitched mechanical hum when it plays cer-
tain tracks on some of my CDs. The noise is
not on the disc; when I pause the player, the
noise continues. I hear it only when listening
at low levels, but it is very distracting. All of
the tracks that create the problem are toward
the first part of the disc. Sometimes, if I re-
move the offending CDs and reload them, the
sound will stop, or be fainter, but other discs
always do it. It happens only with this partic-
ular CD changer; my high-end player is fine.
What gives>—Adam Leppert, Minneapolis,
Minn.

Since hum is typically low-pitched

and electrical in nature (for example,
leakage of AC mains hum into the power
supply of a CD player), you should hear it
at low levels through your speakers with

every CD you play, not just on some tracks
with certain discs. Consequently, I'm sure
it’s not hum but rather a mechanical reso-
nance resulting from disc eccentricity inter-
acting with the spindle motor, disc-clamp-
ing mechanism, and laser transport during
the early portion of play.

CDs play from the inside to the outer
edge; for the first few tracks, the disc spins
rapidly at 500 rpm. The servo mechanisms
must react very quickly to any disc eccen-
tricity (slight warpage, etc.) so any slight
misalignment of disc, clamping mecha-
nism, and spindle motor might be exacer-
bated by the high rotational speed and pro-
duce the noise you hear. The fact that the
noise sometimes stops or becomes fainter
when you remove and reload the discs
points to mechanical misalignment as a
likely cause.

Given the high cost of labor and time re-
quired to troubleshoot the problem, I
doubt it would be worth having the chang-
er repaired; I'd live with the minor incon-
venience or pass the changer on to a deserv-
ing relative.

More Bass, More Subs
Q I have a powered subwoofer, a cheap
A/V receiver that’s rated at 110 watts
per channel, and a variety of bookshelf speak-
ers that I use for my main and surround
channels. The subwoofer’s crossover frequen-
cy is adjustable from 90 to 180 Hz, I believe,
and it seems to work best at 90 Hz. But my
system doesn’t have as much low end as I
thought it would. Would another subwoofer
help? If so, can my receiver drive two subs?
And how do I get them to be in correct
phase>—William Bisher, San Jose, Cal.
Before you invest in a second sub, I'd
suggest experimenting with the
placement of your existing sub (see “Plac-
ing the Bass,” June 1996). Also, check out
your crossovers again. If your receiver has a
dedicated subwoofer output with a built-in
low-pass filter, feeding your bass through
the subwoofer’s low-pass as well could cut
your bass a bit. Also, see if bass improves
when you reverse the phase of your sub—it
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might be out of phase with your other
speakers. Then try reversing the connec-
tions to your surround and center speakers,
to see if that helps or hurts.

If you do still need to add a second sub-
woofer, phasing them alike should be no
problem if the two subs are identical—just
connect them the same way. With two dif-
ferent subs, place them side by side and try
reversing the phase of one of them; with the
right setting or connections, you’ll get lots
of bass, but if one is out of phase the bass
will drop noticeably.

I see no reason why your receiver should
not be able to handle two self-powered sub-
woofers, since they put very little drain on
the receiver.

Odd Loss of Highs
Q I have a problem with my three-head

tape deck that is driving me crazy. With
many tapes (especially TDK Type II and Met-
al), when I monitor the tape while recording,
the music sounds excellent, virtually indistin-
guishable from the source. However, when
I'm through recording (even in the middle of
the tape), and play the tape back, the sound is
dull and muffled. Sometimes the tape sounds
great on the first replay and muffled later. I
keep the deck demagnetized and spotless and
use a non-slip formulation on the rollers.
When the tape deck works well, it sounds
great, but this problem is very frustrating and
I am at a loss for an explanation.—Paul
Gossert, Homosassa, Fla.

There are several possible reasons for

your problem, but the most likely is
that the tape, on playback, is veering away
from its correct path, thus skewing the az-
imuth at the playback head, so high-fre-
quency response suffers and the highs be-
come muffled. The reason the sound is
excellent when you monitor off tape during
recording is that the record and playback
heads are close enough that the tape doesn’t
have time to physically deviate from its cor-
rect course. But when you rewind, even a
little bit, something in the tape-deck mech-

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1633 Broadway, New York, N.Y. 10019, or
via e-mail at JOEGIO@delphi.com. All letters
are answered. In the event that your letter is cho-
sen by Mr. Giovanelli to appear in Audioclinic,
please indicate if your name or address should
be withheld. Please enclose a stamped, self-ad-
dressed envelope.



anism that holds the cassette shell in place
shifts, causing a slight misalignment of the
tape with the playback head. [ would check
the physical position of the cassette shell
during recording and see if it shifts at all
when you rewind. (You may be able to re-
move the plastic window in the loading
door, or the door itself, to check for me-
chanical misalignment of the shell.)

Since you mention “rollers,” which im-
plies more than one pinch roller, I thought
perhaps your deck is one that uses two cap-
stans, one on each side of the heads. Such
systems must be perfectly adjusted if they
are to perform reliably. When they work,
they work very well, keeping wow and flut-
ter to very low levels. When they malfunc-
tion, tapes can wander so far out of their
paths that they may be damaged. Perhaps a
service manual for your deck will contain
proper adjustment information for setting
up dual-capstan machines, if that’s what
yours is.

I wonder too if the tapes you are using
are thinner than those that play fine. Even
though the tape path is cleaned regularly,
wear on either the heads or the capstan can
cause the tape to wander. The thinner the
tape, the more likely such a condition
would occur.

Cracked Remote

My reniote control was accidentally

damaged. It still functions properly,
but it’s falling apart. The case is all that needs
to be replaced. I have written the company
twice about my dilemma and have been told
that I must buy a new remote for about $90.
Is there any way to avoid paying for a new
one? I would try to contact a local authorized
dealer on the matter, but I have a language
barrier problem. The retailer I bought it from
isn’t much help. I would appreciate any other
option that prevents me from having to bite
the bullet for a new one.—F. Moreno,
Aviano, Italy

I do not think there is any way to

avoid paying for a new remote con-
trol. Manufacturers usually cannot supply
small component parts for such accessories.
It would be too costly for them to inventory
these items. There’s an outside chance you
might find a less expensive learning remote
and “teach” it the codes from the broken re-
mote, but I doubt that you’d save much
money.

This does not mean that you have no op
tions. If you have all the broken parts of the
case, you could try using a good glue and
cementing the case together. Just be sure
not to get glue in the keyboard. And keep
glue away from the battery compartment
door or you won’t be able to replace the
batteries when needed. The remote won’t
look like new, but it will function.

Adding Power Meters

I had an old amplifier with power out-

put meters. My new one lacks them,
but I am really hooked o1 ineters now. Is it
possible to make a cabinet for the five meters
needed to monitor the five channels of my
home theater equipment? Is it a big job to
connect them myself’—Ron Hutchinson,
Earlville, I11.

Before considering the cabinet, first

determine the physical dimensions of
each of the meters you plan to use. [ have
no specific circuit diagrams you can use to
construct the meters. There are bar-graphs
one can obtain, but they must be calibrated.
It is also possible to acquire more conven-
tional meters that use a pointer moving
across a scale. These are often calibrated in
volts; in other words, they’re voltmeters.

I know we are talking about power,
which you think of in watts, but I am also
talking about voltmeters. This is because
power output can be determined by meas-
uring the voltage developed across a resis-
tor. Ohm’s Law states that power in watts is
equal to the square of the voltage divided by
the resistance (in ohms). In your case we
substitute the impedance of the loudspeak-
er. (There will be some error, but not so
much as to make the meters useless.)

As a simple example, if we measure 8
volts across an 8-ohm load, this means that
8 volts squared (8 x 8) is 64, divided by the
impedance (8 ohms) of the speakers, which
yields 8 watts of power. You can plug any set
of numbers into this simple equation and
determine power output. One problem you
will encounter is that some speakers exhibit
wide impedance variations with frequency.
This will make it impossible to deduce the
overall power fed to such speakers. Alterna-
tively, if you know your speakers have a fair-
ly linear impedance curve (few do) at 8
ohms, 4 ohms, or whatever, the figures you
calculate for your meters may be quite ac-
curate.
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Defimitive Technology®

The Leader in High- Performance Loudspeakers®

Authorized Dealers

AK- Alaska Audio: Juneau- Pyramid: Anchorage.
AL- Cohen’s Electronics: Montgomery+ Kincaid's TV: Tuscaloosas
Likis Audio: Birmingham.
AR- Custom Audio Video: Little Rock.
AZ- Jerry's Audio Video: Phoenix, Tucson.
CA- Access to Music: Larkspur Accurate A/V: S. Lake Tahoee
Ahead Stereo: Los Angelese Audio Concepts: Long Beach, San
Gabriel Bay Area Audio: San Jose® Boots Camera: Fresnoe
Christopher Hansen: West LA+ Coast Home Ent.: Atascadero, Orcutte
Creative Stereo: Santa Barbara David Rutledge Audio: Palm Deserts
DB Audio; Berkeley- Digital Ear. ustin Dow Stereo Video: San
Diego & Suburbs, La Jolla, El Gajon, Chula Vista, Escondidoe
Dynamic Entertainment: Danville» Lee’s Home Theater: Visalias
onterey Stereo; Monterekr- Paradyme: Sacramentoe Performance
Audio: San Franciscos Systems Design: Redondo Beache Videotek:
Westminster Witson Home Theater: Woodland Hills.
-Listen Up: Denver, Boulder, Colorado Spnan .
oundtrack: Denver & Suburbs, Boulder, Ft. Collins, Colorado Sanngs.
CT- Al Franklin's: Greenwiche Audio Etc; Orange« Carston's Audio Video:
Danburye Roberts Audio Video: New Londone The Sound Room:

Westporte Stereo Shop: Hartford.
mgmsmmﬂum:- Myer-Emco.
DE - Sound Studio: Wilmington.
FL- Absolute Sound; Winter Park=:Audio Advisors: West Palm Beache
Audio Center: Deerfield Beache Audio Video Stores: Talfahassees
The Audiohouse; Vero Beache Cooper for Stereo: Clearwatere
Hoyt Stereo: Jacksonvilles Palm Audio: Destine S ound Components:
Coral Gabless Sound Ideas: Gainesvilles Sound Insights: Ft. Pierces
Stereotypes: Daytona Beache Stuart AV: Stuart.
GA- Laser Disc Enterprises: Atlantas Merit TV: Columbuse
Stereo Connections: Valdosta» Stereo Festival: Atlanta.
HI- Sam Sung Electronics: Honolulu, Waipahu. |
IA- Audio I(Ins: Cedar Rapids, Des Molnese Archer Audio Video:
Ft. Dodgee Augio Video Logic: Des Moinese Audio Visions: Sioux Citye
Hawkeye Audio: lowa City, Cedar Falls.
1D- Ultimate Electronics: Boise Wise Buy: idaho Falls.
IL- United Audio Centers: Chicago & Suburbse Good Vibes:
Champaigne Jon's Home Ctr.: Quincy» Sound Forum: Crystal Lakes
Sundown A/V: Springfield. ) =
IN- Classic Stereo: Ft. Wayne, Mishawakas Good Vibes: Lafayettes
Kings Great Buys: Evansvilles Ovation Audio: Clarksville, Indianapolis.
KS- Accent Sound: Overland Parks Advance Audio: Wichitas
Audio Junction: Jurction City, Manhattan.
KY- Ovation Audio: Lexington, Louisvil
- Alterman Audio: New Orleans, Metairie.» Lake Charles Music: Lake
harlese Mike's Audio; Baton Rouge- Wright's Sound Gallery: Shreveport
SNM- Cookin’: Chestnut Hill, Sauguse Goodwins Audio: Boston,
hrewsburys Nantucket Sound: Hyannis« Northampton Audio:
Northamptone Pittsfield Radio: Pittsfield. .
MD- Gramophone: Baltimore, Ellicott ity Myer-Emco: Gaithersburg,
Beltsville, Rockvilles Sight & Soungs: Eastone Soundscape: Baltimore.
ME- Cookin'; Portland.
MI-Pecar's: Detron,Troz'_ Classical Jazz Holland Sound North: Iron Mtn.»
tereo Center FRAV: Flint- Court SL. Listening Room: Saginaw.
MN- Audio King: Minneapolis & Suburbs, Rochester, St. Cloude
Audio Designs: Winona.
%Jl_n- Independence A/V: Independence Reference Audio: Sedalias
ound Central: St Louis.
MS- Ideal Acoustics: Starkvillee McLelland TV: Hattiesburge
Players ANV: Ridgeland.
MT- Avitel: Bozeman« Rocky Mt. Hi Fi: Great Falls. p
NC- Audio Video Sgslems: harlottes Audio Visions: Wilmingtone
Now AudioVideo: Durham, Greensdoro, Raleigh, Winston Saleme
Audig Lab: Wilmington.
NE- Custom Electronics: Omaha, Lincoln.
NH- Cookin': Naghua, Manchester, Newington, Salem, S. Nashua.
NJ- Hal's Sterea: Trentone Monmauth Stereo: Shrewsbugn Sound Waves:
Northfield» Woodbridge Stereo: West Caldwell, Woodbridge.
NM- Uitimate Elect.: Albuquerque=Sound Ideas: Albuquerque.
NV- Uitimate Elect.. Las Vegase Upper Ear; Las Vegas.
g_‘(- Audio Breakthroughs: Manhassete Audio Den: Lake Grovee
Jark Music: Albany, Syracuse« Stere o Exchange; Manhattane
Hart Elect.: Vestals Innovative Audio: Brooklyne Listening Ro om:
Scarsdales Rowe Camera: Rochestars Speaker Shop: Amherst.
QH- Audio Cratt: Akron, Cleveland, Mayfield Hts., Westlakes Audio Etc.:
Daytone Classic Stereo: Limas Ohio Valley Sound: Cincinnatie Paragon
Sound: Toledo- Stereo Visions: Columbuse Threshold Audio: Heath.
K- Audio Dimensians: Okfahoma Citye Photo World: Stillwater,
hawnees Ultimate Electronics: Tursa,
0R- Bradford's HiFi: Eugene+ Chelsea A/V: Portland, Beavertone
Kelly's Home Ctr.. Saleme Magn oliaHiFi: {Portland,) Beaverton,
Clackamase Sterea Plant: Bend,
- Audio Junction: Pittsburghe Garg‘s Elect.: State Colleges
NT Stereo: Lancaster Hart Elect. . Blakelys Hi Fi House:
Abington, Broomall* Hi Fi Unlimited: Camp Hill, Harrisburge
Listening Post: Pittsburgh= Palmer Audio: Allentowne Pro Audic:
Bloomsburge Stereo Shoppe: Selinsgrove, Williamsporte Stereoland:
Natrona Heightse The Stereashop: Greensburg.
g&- Stereq Discount Ctr.. Providence.
- AV Design: Charleston Custom Theater & Audio: Myrtle Beache
Upstairs Audio: Columbia. =
- Audio King: Sioux Fallss Sound Pro: Rapid City.
TN- College HiFi: Chattanoogas Hi Fi Buys: Nashvilles Now Audio Video:
Knoxvilles Modern Music: Memphis+ Sound Room: Johnson Ci!¥A
TX- Home Entertainment: Dalias, Houston, Planoe Audio Tech: Temple,
Wacoe Audio Vide o; College Statione Brock A/V: Beaumonts
Bunkley's Sound Systems: Abilenes Bjorn's: San Antonio= High Fidelity:
Austine Krystal Clear: Dallas+ Marvin Electronics: Ft. Worthe Soun
Quest: El Paso» Sound Systems: Amarillo Sound Towne: Texarkana.
UT- AudioWorks: Salt Lake Citys Crazy Bob’s: St. Georges Stokes Bros.:
Logane Ultimate Elect.; Layton, Murray, Orem, Salt Lake Clﬁ(.
VA- Myer-Emco: Falls Church, Tyson's: Comer, Fairfaxe Audio Connection:
Virginia Beache Audiotronics: Roanokes Home Media Store: Richmond.
WA- Magnolia HiFi: Seattle & Suburbs, Tacoma, Silverdale, Spokanes
Pacitic Sight & Sound: Wenatchee Tin Ear: Kennewick.
W.VA- Sound Paost: Princeton.
Wi- Audie Emporium: Milwaukees Absolute Sound & Vision: Sheboygane
Hi-Fi Heaven: Appleton, Green Baye Sound World; Wausau.
- Precision Audio: Rio Piedras.
- A & B Sound: Calgary, Edmonton, Kelowna, Vancouver &
uburbs, Victoria- Advance Electronics: Winnipege Bay Bloor Radio:
Toronto+ Canadian Sound: Brampton Ont.+ Digital Dynamics:
Clearbrooks Kebecson: Montreale Lipton’s: New Market Ont.
Sound Decisions: Duncan, B.C.+ Sound Room: Vancouvere
Stere oLand: Windsore Treble Clet: Gitawa.
Mexico- Contact Grupo Volumen: Mexico City.




The typlcal Kiipsch speaker, rated at
99dB SPL. requires only | 28

walts to reach front row

center sound pressure.
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At any rate, by plugging numbers into
this basic equation, we can determine
power by reading the voltage scale. Con-
nect each meter across the speaker output
terminals for each amplifier channel of
your home theater system. If the face of
the meter can be exposed, you can write
down power at different points on the
scale. Our previous example shows us that
the 8-volt point also happens to equal 8
watts, assuming an 8-ohm load. If the load
impedance were 4 ohms, then the power
output would be 16 watts. You would mark
the meter “16 watts” at the 8-volt output
level. Do this for as many points as may be
required.

The task of calibrating the three front-
channel meters will be easier if you have a
test CD with a constant pink-noise test sig-
nal or a 1-kHz tone. You can use the circu-
lating pink-noise test signal that’s built into
Dolby Pro Logic decoders to calibrate the
meters for the surround channels and for
the front channels too if you don’t have a
test CD. Begin with the volume control
turned down and gradually increase the
level, noting the voltage reading and con-
verting the power output to watts as you
gradually increase the volume and calibrate
your meters. Be careful not to overdrive
your speakers with the test signal.

As for an enclosure, Radio Shack offers
project boxes of different sizes. The size of
box you choose depends on the physical di-
mensions of the meters and upon the
arrangement on the front panel that you
wish to use.

Suspended by Wire
I am considering using a glass platform
Q to hold my stereo equipment. The V5-
inch-thick, beveled clear-glass shelf will be
suspended by four wires attached to the ceil-
ing and floor. I thought about setting the glass
on top of a piece of rubber to isolate each shelf
from any vibration. The rubber piece will sit
on top of each set screw. The steel wires will go
through the four corners of the glass. Is this a
good setup for my high-end tube equipment,
or will vibration still affect the stereo compo-
nents? Any suggestions>—Robert Yu, Flush-
ing, N.Y.
/\ Vibrations are not likely to interfere
with the proper operation of audio
components—except for turntables, micro-
phones, and tube equipment. Occasionally
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there may be a tube that is “microphonic,”
located in a high-gain stage of a compo-
nent. Any acoustically or mechanically in-
duced vibration of that tube will produce a
ringing sound from the speakers.

Of course, loudspeakers are best mount-
ed on isolation stands so that any cabinet
vibrations will not be passed to the floor or
other parts of the listening room (this will
effectively prevent vibrations from affecting
the rest of the audio equipment). Such vi-
brations may color the sound, which is, of
course, deemed undesirable by many au-
diophiles. On the other hand, some high-
end aficionados believe that speakers
should be spiked—that is, coupled to the
floor, not isolated from it—and that floor-
borne vibrations are good (or at least that’s
what seems to be implied in the theory un-
derlying speaker spikes). While your wire-
suspended glass platform would effectively
isolate your tube gear from floor-borne
mechanical vibrations, any microphonic
tubes would still be susceptible to vibra-
tion triggered by high-volume acoustical
energy.

With digital devices, such as CD players,
it seems to me that if excessive vibrations
shook the player, the signal would fail com-
pletely rather than induce some subtle son-
ic change. This is logical when you consider
that CD players are used in automobiles. In
that environment there will be far more vi-
bration than you would ever encounter in
your listening room, and there seems to be
no significant audible difference between a
CD system in a parked or a moving auto-
mobile, other than effects attributable to
road noise and acoustical masking when
the car is moving. For these reasons I see no
need to spend money on thick glass and ex-
otic suspension systems as a means of im-
proving audio performance.

Powering Up
An Unpowered Subwoofer
My receiver has a low-pass output to

Q feed a powered subwoofer, but my sub
isn’t powered. Can I use an integrated ampli-
fier to power the passive subwoofer’—Name
withheld

£, You can use an integrated amplifier to
- power your subwoofer as long as the
amplifier can supply enough output to
drive it properly—50 to 100 watts should
be adequate. A
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lve- Alive and well. Klipsch forever changed the sound of music in 1946

with the unveiling of the patented Klipschorn® and the introduction of horn technology. This
technology continues today as the hallmark of Klipsch speaker design. delivering the most life-like
sound reproduction possible. Professional theater sound. Symphony orchestra sound. Front row
center sound. The Klipsch Synergy Tower Home Theater System™ gives you the best seat in the
house. Movies come to life. Music stirs your soul. Visit your Klipsch audio retailer to hear. feel

and experience the distingctive Klipsch difference. It's Alive.

Leatn morgabout the heart and science of the Klipsch sound by calling 1-800-KLIPSCH.
or for the surfing savvy. visit us online at www klipsch.com.
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() /ou live for it. That moment when the violins
arc soaring awl the drums are pouading, and you
suddcenly realive you’ve been holding vour breath.
It's this transcendent moment that keeps us working
here at Parsound. That keeps us combining
ground-breaking circuit desigrs with premium
audiophile parts. Take, for example, o.r four most
affordable bigh-current amplifie-s. With indepen
dent power supplics and dircct-coup ed inputs, they
pull you decp inside the music onc —oment, and
then launch you out of your seat the next. And now
they even turn themselves son whenever they

receive a 12 eolt control signal.Thq'::'c all part of

our obsession to create great sounding audio com-
ponents that zre so well-built you'll be able to hand

them down to vour son Thelonious.




At last,

a car stereo
with RDS
and ID Logic.

IVAN BERGER
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ith the DEH-P835R car
tuner/CD player ($500),
Pioneer has enhanced
what was already good
in its predecessor, the
DEH-P815 (see our re-
view in the July 1995 issue), and

ameliorated what wasn’t—not to
mention adding one feature I’ve
been awaiting for years.

I wound up last year with the
DEH-P815 in one of my car’s DIN
slots and a Denon DCT-950R (see
review, May 1995) in the other, firm-
ly expecting to use the Denon most
of the time. Both units had automat-
ic station-identifying features, RDS
in the Denon and ID Logic in the Pi-
oneer, which let you find stations by
program format. [ find neither sys-
tem really necessary when listening
to my local FM stations, but RDS is
often preferable for travel—one

point in the Denon’s favor. Also, the
Denon had a volume knob, instead
of the Pioneer’s two pushbuttons,
and a CD slot that was always acces-
sible instead of concealed behind a
flip-down display. The Denon had
up/down tuning buttons on its face-
plate, while the old Pioneer had
them only on its remote. And the
old Pioneer’s nine buttons and

six rockers made it all too easy to

change modes by accident, swap-

ping favorite functions for ob-

scure ones. (It didn’t help that

the Pioneer’s display was almost

totally unreadable by daylight, so

you couldn’t tell which mode

you were in.)

Nevertheless, I found myself
gravitating more and more to the
Pioneer. Although its front-panel
control interface was hard to
navigate, its remote made opera-
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tion a breeze. Using hook-and-loop
fasteners, 1 attached it to my Scor-
pio’s center console, right where my
fingers could find it without reach-
ing, and almost never had to look at
my dash again. From the remote, 1
could select CD play or radio, shift
radio bands, search for new stations
or select preset ones, control volume
and muting, and do a couple of oth-
er things that rarely needed doing.
The controls were closely grouped,
yet easy to tell apart by touch. And all
without accidental mode shifts.

With the new DEH-P835R, I still
use the remote most of the time—
but I no longer have to. Its front pan-
el works quite well on its own. The
display is now bright enough to read
by daylight, at least in a closed car, so
you know what’s happening. You can
tune stations without using the re-
mote. The mystery modes are tucked
away within menus, and the display
shows more clearly when they are in-
voked. The control count is now up
to 13 buttons and four rockers, but
they’re laid out so cleverly that the
new panel seems to have fewer but-
tons than the old. For example, the
newly added tuning buttons are
arranged in a cross, with up/down
buttons to scan through your presets
(also selectable individually, of
course) and left-right buttons for
scanning by frequency. The new re-
mote repeats this pattern, which
makes it easy to get used to.

The DEH-P835R’s brighter dis-
play and front-panel tuning buttons
address two of my three
gripes about the older
version. The third was a
volume indication that
lingered on the display
too long. On the old
model, if I tried to read
the station display a half-

The DEH-P835R’s
remote control is
even more useful
than its front panel.




Built to rock.
The culmination of the latest advances in high technology, revolutionary design, the finest materials, perfect balance,
and a dedication to the most refined sense of taste.

Price, $1,799

Built to Rock.

The culmination of the latest advances in high technology, revolutionary design, the finest materials, perfect balance, and a
dedication to the most refined sense of sound. The Optimus family of speakers with Linaeum-designed tweeters produces
“wide-angle” sound that envelops your listening area like never before, with remarkable presence you'd expect only from much
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mile after I'd changed volume, all I would
see was my volume setting—Ilike, who
cares? The new one has this delay down to a
block or two, which 1 find tolerable, though
still silly.

But the big news is in the DEH-P835R’s
features. It is, for example, the first tuner I
know of to combine both RDS and 1D Log-
ic, the feature I’ve been waiting for so long.
That’s a big help when you’re travelling.
With RDS, the radio can identity any sta-
tion putting out an RBDS signal (the indus-
try’s nomenclature problem, not mine) and
tell what kind of program it’s currently
broadcasting, but it’s useless on AM and on
the 90% or so of U.S. FM stations that don’t
yet use RDS. With ID Logic, it can identify
any station at all and tell its program type—
but 1D Logic doesn’t know when a station
changes its name and programming (you
can add or update as many as 63 stations
manually) and can’t find anything at all un-
til you tell it where you are. Having both
systems averts either’s pitfalls.

Both the old and new Pioneers theoreti-
cally can figure where they are by analyzing
the station mix they’re receiving. Neither
does it quite right. At my home location in
New Jersey, the older unit assumes I'm in
Middletown (21 miles away); the newer one
usually figures Newton (34 miles) or Long
Branch (32 miles). In Walden, New York,
just West of Newburgh, both told me | was
in New York City (75 miles), even though
they can’t get New York stations there. Pfah!
I might have had better results had | gone
south to Philadelphia, where there are RDS
stations, than North to Walden, where 1
could find none; the DEH-P835R is sup-
posed to automatically update its location
from RDS signals, but [ had no chance to
try that.

Pioneer hasn’t included every RDS fea-
ture, just the most important ones. The
DEH-P835R can not only identify strange
stations and let you search for stations by
program type, but can also bring you traffic
announcements and emergency alarms,
even if you're listening to CD. (However,
that’s true only if your local RDS stations
broadcast these announcements; the ones
here in the New York area don’t.) And it can
display brief RadioText messages, which
stations could use to tell you what record
you’re hearing or for other purposes. Luck-
ily for driving safety, it also stores those

PLUS Ca CHANGE...

messages for later reading, automatically
saving the last three but also letting you
store four messages on your station-preset
buttons so new ones don’t overwrite them.
(Again, New York City stations aren’t coop-
erating, sending fixed messages, such as
“Thank you for listening to WQXR,” or
nothing at all.)

The DEH-P835R omits two RDS capa-
bilities, but with good reason. It apparently
lacks the alternative-frequency feature,
which would enable the radio to find a new
station playing the same program if the old
station fades out. That’s a good feature in
Europe, where network broadcasting is still
pretty much the norm, but it has almost
nothing to work on in the U.S. The other,
automatic clock setting, was left out be-
cause RDS stations don’t always check that
the clock settings they transmit are accu-
rate, especially after switching in or out of
Daylight Saving Time.

SuperTuner V, the circuit that incorpo-
rates RDS and 1D Logic, is slightly less sen-
sitive than the previous head unit’s Super-
Tuner 1V was. Pioneer says the old one’s
sensitivity was impractically high, but I had
problems neither with its high sensitivity
nor with the slightly lower sensitivity (16
versus 13 dBf for 50-dB quieting in mono)
of the DEH-P835R. On weak signals, the
new model seems marginally less subject to
breakup, but its noise is a trifle more an-
noying—a toss-up. As usual with Pioneer,
AM reception was relatively good.

The CD player in the new Pioneer has
audible search, which is not common in car
stereo. It also has repeat and random play
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(which I rarely use) and track scan (which
plays the first 10 seconds of each track to
help you find the one you’re looking for).
Unfortunately, these are available only
through a function menu, a distraction
when you’re driving. And the CD slot is a
bit hard to find in the dark. If you hook in a
Pioneer CD changer, it will also control the
changer’s digital compressor, dynamic bass
boost, and several programming features.
Sound quality is excellent, and several
features help you tailor it to your liking.
While the tone controls are buried in a
menu (which | don’t like), they include
midrange as well as bass and treble (which 1
do). Furthermore, you can set these con-
trols differently for each source; [ added one
click of bass and treble boost to FM, just
one bass click to CD. The switchable loud-
ness compensation provided a shade too
little bass boost for my system, which is bet-
ter than adding too much. A Front Image
Enhancer rolls off your rear speakers’ high
and middle frequencies, to give you some
rear fill while keeping the main image up
front, a useful and novei feature. You can
switch in SRS (Sound Retrieval System)
spatial enhancement, which | find makes
the musical perspective sound more natur-
al; alas, it works only for CD play, not FM.
You can also set the volume from CD, AM,
and AUX to match that of FM, preventing
volume jumps when you switch sources.
Subwoofer-output controls enable you to
set its filter frequency (50, 80, or 125 Hz),
invert its polarity, or turn it off. I didn’t
check whether the filtering is a full cross-
over or merely a low-pass. Fader and bal-
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/- wayto enjoy your Big Screen TV
— Mitsubishi’s DVD.

When you add a Mitsubishi DVD (Digital Versatile Disc) playe}
to your Home Theater System, you'll experience music and video in epic
proportions. The DD-1000 has all the incredible features that make the DVD
format the most powerful way 8o watch movies and listen to yeur (Ds. And, the
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When most people go out to the

movies, they grab a bucket
of popcorn and a soda to
keep them company.
Yamaha sound field
engineers, on the other hand,
bring something a bit more
sophisticated along.
Equipped with an array of

advanced measuring systems, they record the
way sound waves behave inside
an actual theater—in the same way
they’ve measured concert halls and
other performance venues. Their research
captures the complex acoustic reflec-

tions that make the cinema

experience seem So

much larger than life.
Finally, our

engineers translate this

custom-designed
ASIC chips give
you cleaner sound

than general- . )
purpose chips extensive semi-
that are stressed d Ve
by running faster CONAUCtor

and hotter tn .

the same job. design and
manufacturing capabilities.

Just how much
they’ve accomplished
you’ll hear in the new
Yamaha RX-V2092. The
first A/V receiver ever
offered with on-board
Dolby Digital AC-3 decoding
as well as proprietary Yamaha
7-channel Tri-Field Cinema
DSP.

Dolby Digital gives you 5.1

new signal-processing
devices. Using Yamaha’s

understanding of sound field behavior
into unique, sophisticated . .
Built this
U :

Been there.

discrete channels of surround

sound, positioned precisely
as the director intended.
While our 7-channel
Tri-Field Cinema DSP
pu——
thekeysto c - offin e’
the theater
by adding a whole new dimension of realism.
Tri-Field processing recreates the

Measured that.

gives you

sonic environment typical of

grand movie houses our sound
field specialists have
measured. By employing

11 Yamaha-manufactured
g B I chips expressly designed
L e A il ;
B ] LAl for the job. Rather than less-
1 / > A

efficient general-purpose
chips that have to run faster
and hotter to handle the same tasks—
less cleanly. And the results?
Imagine the birds in a primeval forest
twittering in the treetops a hundred
feet above your ceiling. Or the

D distant song of a steam
T locomotive beginning
miles beyond your walls,
then hurtling closer until
it highballs through your
living room.

Better yet, give your
imagination a rest. Call
1-800-4YAMAHA for the
dealer nearest you and audition our
series of new A/V receivers. You'll

hear where we've already been. And

Proprietary .

Yamaha Tri-Field precisely how far

Cinema DSP expands the e ®
dimensions of a movie ——_____» other home theater YAM AH A
soundtrack far beyond ~ CINEMA DSP .

the limits of your oom.  — wimed —  technology still has to go.  wrErE HoME THEATER LiVES.

www.yamaha.com
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©1997 Yamaha Electronics Corporation, USA. Cinema DSP is a trademark of Yamaha Electronics Corporation. Dolby and AC-3 are trademarks of Dolby Laboratories Licensing Corporation. Yamaha Electronics Corporation. USA, PO. Box 6660, Buena Park, CA 90622.



ance adjustments work together, using the
four-button cross on the front panel, so
they share a single menu.

More audio adjustments are available if
you add Pioneer’s DEQ-P800 hideaway
DSP unit, which is operated through the
DEH-P835R’s front panel or its remote.
These include the usual sound fields (plus
“Audition,” a sing-along feature that can-
cels out centered solo signals), parametric
equalization and tone controls, speaker de-
lays, and a circuit that monitors ambient
noise and adjusts volume to compensate.

[ was prepared to dislike the display’s 15-
band real-time spectrum display, as | often
find dancing lights on my dash a distrac-
tion. However, when I set this one to it’s
“Rainfall” mode, with most of the light
show at the top of the display, | didn’t find
it bothersome at all. A defeatable dimmer
function reduces the display’s brightness
when your headlights are turned on, a good
feature.

The new remote’s controls are smaller
and harder to push than the old one’s, but I
quickly got used to that. It comes with a
stand that can be screwed in place and that
lets you lay the remote down or stand it up
at an angle. The manual is excellent, espe-
cially for such a feature-rich product.

Pioneer’s DEH-P835R is definitely a
keeper, and it has several features to help
you keep it. Its front panel is detachable and
beeps to remind you to remove it when
your ignition’s off; if you do remove it, a red
LED blinks on the front panel. There’s also
“DFS Alarm,” designed to drive thieves off
by playing loud warble tones through your
speakers. If it’s activated, it will arm itself
whenever the ignition is off, the radio’s
front panel is removed, and the doors have
been opened and closed. Thereafter, it trig-
gers following a preset interval (you select 0
to 60 seconds, in 15-second increments) if
the door has been reopened but the front
panel isn’t replaced or the ignition turned
back on. While it has settings for European
cars and for Fords (which use different
door-switch systems), it wouldn’t work in
either setting for my European Ford, possi-
bly because I’'m having some electrical
problems. (Anyone know a good Scorpio
mechanic in the 908 area code?)

Ed Foster has said that few things please a
reviewer more than finding a new product
that improves on a good old one; pity he

hasn’t more occasions to repeat this. | agree
with Ed—and that’s exactly what Pioneer
has done with the DEH-P835R.

PROGRAMMING PAUSES

Works performed in concert come to an
end and leave you time to absorb them be-
fore the next one starts. Pop concerts may
include some medleys and segues, and the
pauses between works are shorter, but the
principle of the pause still holds. Only
modern recordings let us butt the trailing
echoes of one piece against the first note of
the next.

On 78s and 45s, having to turn the record
over enforced long breaks between songs as
well as, unfortunately, within movements of
longer works. On LPs, pop songs could be
crammed together, but on classical discs
one symphony per side was usually the
maximum, and you had time to breathe in
the silence while you flipped discs. (Not
that occasional LPs didn’t have bad breaks:
Many discs put all but the last movement of
a symphony on one side, then followed that
last movement with another short work to
fill that side out.) Cassettes can hold the
equivalent of a full LP on each side, but cas-
sette producers tend to leave a bit of a break
between discrete works.

Up to 80 minutes or so of music can now
be packed onto one CD. All too often, pro-
ducers try to do just that, forgetting to in
clude the necessary silences between works.
It’s gotten to the point where the music-lo-
cation systems on cassette decks often can’t
find the spaces between songs on tapes
dubbed from CDs. Some CD players can
automatically add the necessary pause—a
mere 4 seconds—at-the end of every cut.
But this is no help to the classical music lis-
tener, who may not need that much addi-
tional time between tracks (which often
only mark the ends of movements) but who
needs considerably more than 4 seconds be-
tween works. I’d lave to see a CD player that
would let you program in those pauses.
You’d just set the pause length you prefer,
then tell the player which tracks those paus-
es should follow. This would be especially
good if combined with some sort of perma-
nent track memory so that you wouldn’t
have to reprogram the pauses when you re-
played a favorite disc. A
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Good news
for anyone who

entertains
in the dark.

If the

Yamaha
RX-V2092
sounds

like it's
destined

for glowing
success, wait
till vou see the
remote control
that comes
with it. \ \

The RAVI30is a \
compacl, easylouse N
component packed .»._-—f’ =
witl very advanced technology. It can learn up
1o 57 functions to control virtually any brand
of componen( in your A/V system. You can even
program custom macro routines to execute
sequences ol up to seven commands with a
single keystroke.

All of which makes it very simple
to operate in broad davlight.

Of course we've also included built-
in illumination.

Just to make things even more

exciting when .
YAMAHA

the lights
go down.  WIHERE HOME THEATER LIVES
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STEREO IN
PERSPECTIVE

he time: September 1996. The

place: TOP Audio, Milan’s an-

nual high-end hi-fi show. A

slim, well-dressed, seeming-

ly balanced individual ap-

proaches. Before he even
opens his mouth, my prejudices and
conditioning lead me to conclude
that he’s a professional of some sort;
he possesses the style and manners
of the Milanese, he’s calm and or-
dered and totally without threat. In
other words, this man looks as unlike
a bouncing-off-the-walls audiophile
as is humanly possible. He intro-
duces himself as Dottore Gubert
Finsterle.

Whew. A doctor, not a latent axe
murderer. But within moments, the
scenario has the potential to turn
into a David Lynch flick, for, not
only did the gentleman introduce

himself as a doctor of some sort, he
then invited me to hear his new mul-
tichannel playback system.
Remember the date:
1996. Like, uh, wa-a-ay
past the point where Dol-
by tied up the planet for
Dolby Digital (née AC-3)
as the de facto standard
surround sound system
and DTS carved out its
role as the sole viable al-
ternative. And, considering
that Dolby and DTS have the kind
of clout to fend off all comers, what
the hell does this guy in Italy think
he’s doing?
For one thing, not taking on either
Dolby or DTS.
e, ltturnsout that his com-
027" pany, AVS (Audio Virtual
Standard), isn’t throwing
its hat into the 5.1-channel digital
surround ring so much as it’s trying
to fill the gap between conventional
two-channel stereo and the multi-
channel surround systems to which
we’ll all be accustomed by the end of
this millennium. Finsterle senses a
change is a’-
comin’, one
that is going
to create an Us
versus Them
situation just
as real as the
one that oc-
curred at the
birth of stereo,
an audio civil war between adherents
of one channel and proponents of
two. And while the surround-versus-
stereo battle hasn’t been a bloody
one—probably because “stereo” has
been mostly for music-only listening
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TWO-CHANNEL STEREO
HAS ALWAYS LEFT

LISTENERS HUNGRY to
FOR MORE CHANNELS.

and “surround sound” for a cine-
matic experience—the forthcoming
increase in music-only recordings
with surround encoding might in-
spire renewed debate.

That debate has been festering for
years. The pioneering surround
technology of the late 1960s and ear-
ly 1970s had nothing to do with
home theater. Early four-channel
sound was a music-only proposition,
and plenty of observers (including a
number of still-active voices) argued
that stereo simply wasn’t enough
and that the only truly convincing
reproduction of a musical event in
the home would include sound to
the sides and the rear. Now, technol-
ogy enables us to have all those extra
channels of sound without any of
the problems associated with circa-
1972 quadraphonic reproduction; so
there’s the possibility that today’s fa-
miliar two-channel stereo will seem
as alien to the next generation of lis-
teners as mono does to those who
never knew anything with fewer
than two channels.

In an archival sense, it doesn’t
mean that over a century’s worth of
recordings will suddenly lose most
of their appeal. Everyone under the
age of 40 knows only a world where
stereo is the primary form of play-
back, yet there are plenty of under-
40s who enjoy the mono recordings
of the mid-1950s and earlier. But
what has been needed is an antidote
to the rather nasty, useless pseudo-
atmospherics created by the myriad
“mode” selec-
tors found on
most surround
decoders,
which attempt
endow a
recording with
more channels
than it actually
possesses.

Admittedly, Finsterle might have
experienced the same need for re-
creating ambience that drove a gen-
eration of Japanese designers to
come up with DSP settings like
“cathedral,” “concert hall,” “jazz

Hlustration: David Ricceri
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club,” or other venues. Which leads us back
to Finsterle’s medical nomenclature: He is
indeed a doctor, specializing in psychoa-
coustics, the psychology of the perception
of sound, at the University of Milan. And
it’s always psychoacousticians who come
up with something we didn’t even know we
wanted, let alone needed.

Move the clock ahead some six months.
Although Finsterle’s demonstration at TOP
Audio was as good as it gets—great room,
vivid recordings—it was still in the context
of a hi-fi show. And anyone who frequents
hi-fi shows knows that there are plenty of
reasons not to rely on what you hear from a
five-minute burst of unfamiliar material in
a strange room and with a queue of listen-
ers waiting for your chair. So I returned to
Milan for a one-on-one demonstration,
armed with my own discs (the AVS system
doesn’t require pre-encoded software).

Yes, what [ went to
hear was the full-
blown, totally opti-
mized rig; but what
better way to deter-
mine whether or not
the system
works? I was faced
with a setup that

even

wouldn’t leave much
change from $150,000, but—before you
turn the page—there are moves afoot to
produce the active ingredient, the decoder
itself, for less than $1,500 in a form you can
add to existing systems with four speakers,
e.g., any home theater setup. There’s even
talk of a version for less than $1,000.

Quite what I was hearing remains un-
clear, because Dr. Finsterle exhibits signs of
audio industry-induced paranoia, even
though the “perspective correlator” has re-
ceived an Italian patent. Understandably,
he’s concerned that competitors could copy
the system because it’s so genuinely simple.
AVS’s patent covers the hardware require-
ments and such details as speaker place-
ment, but the core detail is the correlator, or
“perspective corrector,” a “black box” that
Finsterle was drawn into describing as “a
preamp with special tone shaping.”

Given that stereo has always left listeners
hungry for more channels (early stereo sys-
tems included center speakers, though we
perceive a coherent central image from two
speakers positioned at the right and the

EVEN WITH THE FRONT
SPEAKERS OFF,

YOU GET A GOOD
FRONT-CENTER IMAGE.

left), there will always be those who de-
mand, at the very least, some sort of fill-in
at the sides. Some listeners are prepared to
compromise, feeling that rear information,
even if it means only the reproduction of
reflections, might be too much if the in-
tegrity of the fundamental stereo signal is
to be preserved. The AVS system addresses
the needs for a truly coherent central image
from two-channel source material and
“wrap-around sound,” while retaining the
purity of the primary signals: The main left
and right signals remain untouched.

Although a full-blown AVS system in-
cludes the perspective correlator, specially
chosen amplifiers and speakers, and
recordings made with AVS’s microphone
setup, what interested me most was how
the system worked with existing two-chan-
nel recordings. AVS, too, has recognized
that there’s nothing to be gained (other
than the alienation of
the entire industry) if
it were to continue
insisting that the sys-
tem works well only
with its own record-
ings. To defuse this
problem, the compa-
ny (which hopes to li-
cense the technology)
can remaster existing recordings for AVS
playback, even though full compatibility is
assured with standard releases. Another
benefit, familiar to HDCD and XRCD sup-
porters, is that AVS recordings are compat-
ible with systems that don’t have a correla-
tor installed.

AVS’s complete system consisted of
Claravox floorstanding loudspeakers, cho-
sen for absolute phase coherency, Volta
tube electronics, Shinpy cables, and the
correlator itself. Just as crucial to the suc-
cess of the system, particularly for those
who wish to add a correlator to an existing
setup, is the layout: All four speakers are
identical and fire directly at the listener.
But this is not a “hot seat” array; my listen-
ing sessions included sitting between the
front and rear right-hand and left-hand
speakers, looking “into” the listening area.
Even sitting way off-center and looking
into the soundstage from the side, I could
discern a truly “3-D” soundstage.

The AVS perspective correlator manipu-
lates specific frequencies in the rear chan-
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nels to create much better stereo at the
front, with very subtle impressions of
sound at the sides and rear. When the rear
speakers—those receiving the signal from
the perspective correlator—are switched
on, the bass seems deeper, fuller, and richer,
there’s a distinct impression of increased
stage depth, and most impressively, a wider
soundstage that creates close to a 180° arc.
As you’d expect, and as the company’s orig-
inal demo recordings confirm, the system
works blissfully with live recordings carry-
ing plenty of audience sounds; applause is
so lifelike that you’ll want to hit up your
neighbor for some virtual popcorn. Curi-
ously, though, you soon realize that little, if
any, sound appears to come from the rear
channels. Then you take a leap into the un-
known by switching off the main, full-
range, unprocessed, pure stereo speakers,
and suddenly you wish Blumlein, RCA, and
those other pioneers had left mono alone.

What remains after the main speakers are
switched off are full-bandwidth signals
from the rear speakers, even though nothing
appeared to be coming from them when the
main speakers were playing. More scary is
the solid, coherent center image hovering in
front of you. Yes, even without the main
speakers, there is an actual, discernible
front-center image, as palpable as a mono
sound field from a front-positioned single
speaker.

Finsterle stopped just short of clapping
me on the shoulder and announcing “Bra-
vo!”, but, as you’ve now guessed, that was
precisely what I was supposed to hear when
only the rear speakers were working. Switch
on the front speakers again, and it was back
to “enhanced stereo.” And yet, when fed a
good Dolby Pro Logic signal, such as the
Bond flick GoldenEye, the system worked
almost as well as a Double-D’d processor,
including convincing overhead sounds dur-
ing the flyover sequence. It’s as if the per-
spective correlator owner gets a surrogate
home theater surround decoder for free.

Will AVS take off? The company plans to
launch the system outside of Italy at the Hi-
Fi Show in London in September. And I'm
gonna stand outside the room to see if oth-
ers heard what [ heard. Because if they did,
AVS could sell a load of perspective correla-
tors. Even with the clunky name.

(You can fax Dr. Finsterle at 011-39-2-
921-40217.) A
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FEW YEARS AGO, AUDIO RAN
AN ARTIGLE BY MY LONG-
TIME FRIEND AND FORMER
GOLLEAGUE AT GBS LaBs,
RoBERT FINGER, ON THE
g SUBJECT OoF MPEG vIibDEQ
" coMPRESSION ("VIpeo CD: A CopING CHAL-
LENGE,” DECEMBER 1994.) THE IMPETUS FOR
" HIS REPORT WAS THE IMPENDING LAUNGH OF
VibpEo CD, AN OPTICAL DISGC SYSTEM THAT UL-
TIMATELY PROVED MORE SUGGCESSFUL IN MAIN-
LAND GCHINA THAN IN AMERICA. A ViIDEO GD
GCOULD HOLD AS MUGH AS 74 MINUTES OF AP-

PROXIMATELY VHS-QUALITY FULL-MOTION

o
VIDEO WITH STEREO (OR MATRIXED-SURROUND)E
SOUND ON A SEEMINGLY GONVENTIONAL GoOM-
PACT Disc (I.LE, A DISG PHYSIGALLY SIMILAR
VIS-A-VIS TRACGK LAYOUT AND DATA RATE TO AN
Aupio GD).

Now THAT DVD 1S BEING INTRODUGED AND
ACCOMMODATES 133 MINUTES OF NEAR-STUDIO-
QUALITY VIDEO WITH THE POSSIBILITY OF MUL- |
TIPLE ASPECT RATIOS, MULTIPLE VIEWING AN-|
GLES, MULTIPLE MPAA RATINGS, ANDIII
DISCRETE 5.1-CHANNEL SURROUND SOUND (INj
MULTIPLE LANGUAGES, NO LESS!) ON A DISC OF
COMPARABLE SIZE, IT’S TIME TO REVISIT MPEG
VIDEO GOMPRESSION.

little discs




ITHOUT MPEG, OR SOMETHING LIKE IT, THERE WOULD BE NO DVD, NO HDTV,

DIGITAL PROS AND CONS
Before we do, let’s clear up a popular
misconception about digital audio and
video. Digital recording or transmission in-
volves measuring the amplitude of a con-
tinuous analog signal at regular intervals

(sampling) and representing the value of

each sample as a number (quantization),
usually in binary (base-2) notation. I’ve
seen it written that signals require less
bandwidth (and, therefore, less storage
space for a given program duration) when
expressed in digital form than in analog
form. Quite the opposite, in fact, which is
why a CD must hold a 1,411,200-bit-per-
second data stream to convey two 20,000-
Hz audio channels. Digitizing signals via
CD-style linear pulse-code modulation
(PCM) has advantages, but bandwidth con
servation isn’t one of them. Linear PCM
produces a bit stream that requires more,
not less, bandwidth than the original analog
signal.

So, why digirize? There are several rea-
sons. Digital signals can be protected by er-
ror-correction codes that cannot be applied
to analog signals. Theretore, digital signals
are more robust than their analog cousins
and are relativelv immune to electrical
noise (interference) until the contamina
tion gets so bad that the numbers (the bina-
ry code of 0s and Is) get lost beyond the
ability of the error-correction system to re-
cover them. The practical result of this is
that digital signals can be packed more
densely on storage media, such as optical
discs, or transmitted at lower power (poor-
er carrier-to-noise ratio)—for instance

Mov/es on DVD are packaged
in jewel cases identical to
those used for CDs or in thin
snap-open book-like boxes.

“ h“‘
?

from a direct-broadcast satellite—than
analog signals of equivalent quality.

What it boils down to is that the quality
of a linear PCM signal with respect to
bandwidth, signal-to-noise ratio, distor
tion, and so forth is determined by the sam-
pling rate and word size (number of bits

used to express each sample value) of the
A/D converter. Barring catastrophe, the sig-
nal quality remains unaffected by what
happens between the point of encoding and
the point of decoding. Analog signals are
strongly atfected by what happens in be-
tween, and what happens is never good.

TABLE 1-ccir-601 (D-1) digital video standard vs. MPEG-2 ML@MP video compression.

CHARACTERISTIC

D-1 VIDEO

MPEG-2 VIDEO

. Horizontal Luminance

Temporal Resolution

Source Signal

Bit Rate 270 megabits
per second
Data Compression None

eany Masuies

»

Resolution 858 samples per line 720 pixels
Vertical Luminance

Resolution 525 lines per frame 480 pixels
Color Coding 4:2:2 4:2:0
Horizontal Chrominance

Resolution 429 samples per line 360 pixels
Vertical Chrominance

Resolution 2625 lines per frame 240 pixels

30 frames per second

10-bit linear PCM

30 frames per second
8-bit linear PCM

1 to 10 megabits per second;
4 megabits per second average

Lossy and lossless compres-
sion combinzd, including: pre-
processing; spatial-redundancy
reduction via Discrete Cosine
Transformation, nonlinear
guantization, and entropy cod-
ing; and temporal-redundancy
reduction via forward and bidi-
rectional prediction using mo-
tion vectors :

SA0E000I 0000000030003 0000000000200000000000000000000000000000000000800000000800600060

Photo: Len LaGrua



AND NO SATELLITE TV.

An equally important reason for digitiza-
tion is that digital signals can be manipulat-
ed mathematically by digital signal-pro-
cessing (DSP) circuits. One possible
manipulation is data reduction, or compres-
sion—i.e., eliminating presumedly unnec-
essary information from the data stream in
order to reduce bandwidth and storage re-
quirements. This is where MPEG video
compression comes in, and without MPEG
or something like it, there would be no
DVD, no digital satellite broadcasting, and
no digital HDTV.

ALPHABET SOUP

Two MPEG video-compression schemes
are in common use: MPEG-1, used for
Video CD and for video-enhanced CD-
ROMs, and MPEG-2, the version used for
DVD and satellite TV. Both are based on
JPEG compression. The alphabet soup sorts
out as follows: JPEG stands for Joint Photo-
graphic Experts Group and MPEG for
Moving Picture Experts Group. The “Joint”
in JPEG refers to this group (and MPEG,
for that matter) being a joint committee of
the International Standards Organization
(ISO) and the International Electrotechni-
cal Commission (IEC).

The JPEG committee was established to
standardize still-picture compression (pho-
tographs); the MPEG committee was
charged with doing the same for motion
pictures. A separate group within MPEG
worked on audio coding, but that’s a sepa-
rate issue that I'll not take up here. When 1
refer to MPEG in this article, | mean MPEG
video compression—specifically, MPEG
video compression of the type used in
Video CD (MPEG-1) and DVD (MPEG-2).
The standards themselves are far broader in
scope than that.

MPEG-1 compression is optimized for
use at the relatively low data rate supported
by the Compact Disc. In fact, the official ti-
tle of the MPEG-1 standard, ISO/IEC

11172, is “Information technolo-
gy—Coding of moving pictures and
associated audio for digital storage
about 1.5
megabits/second.” Of the approxi-
mately 1.4-megabit-per-second
(Mbps) bit stream supported by
CD, 0.224 Mbps are devoted to
sound and 1.15 Mbps to video. Like
CDs, Video CDs
stream data ata constant rate, so the

media at up to

conventional

picture gets the same number of bits
per second, like it or not. The rela-
tively low and constant data rate
limits the video from Video CD to
“VHS quality”; however, as we’ll see,
it’s impossible to make a direct
comparison between MPEG-com-
pressed digital video and analog
video.

INCREASED DATA RATE

MPEG-2 compression is opti-
mized for generally higher data rates
than MPEG-1 and provides results
that (in the version used for DVD)
approach professional studio pic-
ture quality. In MPEG-2’s applica-
tion in DVD, the momentary data
rate can vary from about 1 to 10
Mbps, depending on picture com-
plexity. MPEG-2 compression thus
offers the possibility of optimizing
the trade-off between picture quali-
ty and data rate (storage require-
ment) on a dynamic basis. MPEG-2
also supports interlaced scanning,
the system used by consumer TV
sets to paint each picture frame as
two fields arranged so that the sec-
ond fills in the blanks left by the
first. MPEG-1 supports only the
progressive-scan (paint-it-all-at-
once) method preferred by the
computer industry.

Despite these very important dif-
ferences, MPEG-1 and MPEG-2
video compression are fundamen-
tally similar. Both reduce the overall
transmission and storage require-
ments by a combination of “lossy”
and “lossless” techniques. In this,
they are similar to certain audio
data-compression algorithms, al-
though there are techniques that
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FIG. 1—vertical and horizontal luminance and
chrominance resolution for computer graphics
4:4:4 color (A), CCIR 601 digital video 4:2:2 color
(B), and MPEG-2 ML@MP 4:2:0 color (C).
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Only the DC term in the upper left

corner, representing average luminance,
is non-zero in the frequency matrix

Fig. 1—Discrete Cosine Transformation
from the spatial domain (A) to the
frequency domain (B) is a lossless

transformation.

can be applied to video that would never tly
in audio.

Lossy and lossless compression differ as
follows. With lossless compression, the
original bit stream can be recovered exactly,

N MPEG-2'S APPLICATION IN DVD, THE MOMENTARY DATA RATE CAN VARY FROM ABOUT 1

bit for bit, with no change whatsoever.
When computer users “Zip” files, they’re
using a lossless compression algorithm.
With lossy compression, one cannot recov-
er the bit stream exactly, but one hopes for
picture and sound that are visually and
aurally indistinguishable from the origi-
nal (well, almost indistinguishable!).

COMPRESSION RATIOS

MPEG has three lossy compression tech-
niques in its arsenal: prefiltering, to elimi-
nate certain aspects of the picture that are
deemed indistinguishable by the normal
viewer; reduction in the spatial redundancy
of the picture; and reduction of the tempo-
ral redundancy in motion pictures. The
combination of all three (with a dollop of
lossless compression applied along the way)
results in compression ratios sometimes
quoted as being several hundred to one! If
you find it hard to believe that it’s possible
to eliminate more than 99% of the infor-
mation and still have a viewable picture,
put your mind to rest: MPEG-2 compres-
sion ratios are really far lower than that.

DVD video is based on the so-called
MPEG-2 Main Level/Main Profile protocol,
usually referred to as ML@MP. This is
MPEG-2’s intermediate level: picture reso-
lution that is not HDTV quality but is bet-
ter than what you can get from laserdisc or
current American or European TV broad-
casts. (European broadcast standards afford
better spatial resolution than ours.) MPEG-
2 ML@MP starts with, and aims to approx-
imate, pictures of CCIR-601 studio quality.

CCIR-601 (or D-1) digital video operates
at a data rate of 270 Mbps. If it could be
recorded straight to DVD (which it can’t),
CCIR-601 video would fill a single-sided
single-layer disc in less than 140 seconds,
and that’s ignoring the audio! Obviously,
we're talking some serious data compres-
sion if we aim to get 133 minutes—that’s
two hours and 13 minutes-——of audio and
video onto a single-sided/single-layer DVD.

At first blush, the required video com-
pression ratio would seem to be well over
57 to 1 (133 minutes divided by 140 sec-
onds) in order to make room for the audio.
But all of that doesn’t come from eliminat-
ing picture redundancies. To begin with, in
the NTSC-television world (in general,
North and South America and Japan), pro-
tessional CCIR-601 digital video assumes a
sampling rate of 858 samples per scanning
line, 525 lines per frame, and 30 frames per
second (see Table I). Many of these samples
lie off-screen in the horizontal and vertical
blanking intervals and needn’t be encoded
at all. (In the PAL and SECAM world, the
specific numbers differ, but the totals re-
main about the same.

DVD MPEG-2 assumes a 720 x 480-pixel
screen rather than 858 x 525 pixels (the
aforementioned studio D-1 digital stand-
ard), which reduces the pixel count by
about 25% right off the bat. Instead of 270
megabits per second, we’re down to 207.
Next, we lower our standards a trifle and
target video of “near studio-quality.” The
CCIR-601 video standard specifies 10-bit
digital words; DVD)’s MPEG-2 encodes
with 8-bit resolution. Chalk up savings of
another 20%, so the input bit rate becomes
165.7 Mbps.

Then there’s the matter of color resolu-
tion. Video signals originate as three com:
ponents, one for each primary color: red,
green, and blue. With this RGB representa-
tion, it’s necessary to convey each compo-
nent at the same resolution. Digital video
also needs three signals to convey a color
image but uses YCrCb representation rather
than RGB. In this scheme, Y is the lumi
nance, or brightness, signal, and Cr and Cb
are proportional to the difference between
the brightness and the original red and blue
images. The third primary color, green, is
derived by matrixing the chrominance
channels with the luminance channel. With
YCrCb representation, it’s possible to con-
vey luminance and chrominance informa



tion at different resolutions, which is valu-
able because it mirrors the way we see. Since
we respond to brightness (luminance) de-
tail with far greater acuity than color detail,
there’s really no need to have the color reso-
lution be as good as the luminance resolu-
tion. That means we can save data!

Figure 1 suggests how this can be put to
practical use. Figure 1A depicts 4:4:4 color:
equal horizontal and vertical resolution for
all components whether they are in RGB
format (which requires equal resolution) or
in YCrCb (which does not). CCIR-601
specifies 4:2:2 color coding, as shown in
Figure 1B. The two chrominance channels
(Cr and Cb) are conveyed with the same
vertical resolution as the luminance (Y)
channel but with only half as much hori-
zontal detail. DVD MPEG-2 (Fig. 1C) uses
4:2:0 color coding, which halves the vertical
resolution of the color channels as well as
their horizontal resolution. This results in
another 25% savings in data. At this point,
we've eliminated 54% of the information
by prefiltering (the bit rate has dropped
from 270 to 124 Mbps) and we’ve yet to ap-
ply what’s normally thought of as real
MPEG compression.

One final step before we bring in
MPEG’s really big guns. Movie film is shot
at 24 frames per second, not at our NTSC
television system’s 30 frames-per-second
rate. This means that when a movie is con-
verted to video, six out of every 30 video
frames are exact repeats and need not be
encoded. To facilitate eliminating these re-
dundancies, MPEG-2 carries instructions
to the decoder to repeat a field or frame
when appropriate. Of course, the trick ap-
plies only to movie-film sources, but it’s
reasonable to assume that most high-quali-
ty DVDs (where MPEG can use all the help
it can get) will originate from film. This
special case brings the source bit rate to less
than 100 Mbps; 63% of the data has been
eliminated by hacking the fat off the input
signal rather than by real compression.

10 10 MEGABITS PER SECOND.

Picture with moderate detail (nonuniform
luminance). Bit content: 64 words x 8 bits
per word = 512 bits

10b| 8b | 7b | 6b | 5b [4b | 3b | 2b

After transformation into
frequency space, total bit

content remains the same: 64

words x 8 bits per word = 512 bits

8b|7b|6b|5b|4b|3b|2b|1b

7b|6b|5b|4b|3b|2b|1b| 1D

6b|5b|4b|3b|2b|1b|1b| 1D

5b|{4b(3b|2b|1b|1b|1b|1b

4b|3b(2b(1b|1b|1b|1b[1b

3b|{2b|1b|1b|[1b|1b[1b|1b

2b(1b|1b|1b|1b|1b|1b|1b

Nonuniform quantization (lossy
compression) reduces maximum bit
content to 185 bits

In decimal notation:

175150 150 1251251250000000000
000000000000000000000000
000000000000000000000000

In binary notation:

0010101111 10010110 10010110 1111101
1111101 1111101 000000 0600000 000000
000000 00000 00000 00000 00000 00000
0000 0000 0000 0000 0000 0000 000 000
000 000 000 000 000 00 00 00 00 00 00 00
000000000000000000000000
000000=185 bits

After run-length coding:
0010101111 100101110 100101110 1111101
1111101 1111101 +end-of-block code =51 bits

Nonuniform quantization applied after
frequency transformation yields one 10-bit
DC term, two 8-bit words, three 7-bit

words, and 58 zero-value words = 105 bits

e 3

Zigzag scanning

175 5

150[125
125

FIG. 3—mPeG-2 spatial redundancy reduction.
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Nonethe-
less, there’s still
a long way to go. To
store 133 minutes of
information on a single-
sided/single-layer disc, the av-
erage data rate can’t exceed 4.7
Mbps, which means we still need an
average compression ratio of slightly
more than 21:1. To leave room for audio,
subtitles, and the like, the compression ra-
tio must average over 21:1. MPEG-2
ML@MP accomplishes this by reducing
the spatial and temporal redundancies in
the motion picture using techniques simi-
lar to those described by Bob Finger in his
1994 article. In what follows, I'll use the
luminance channel as an example, but
with appropriate changes in resolution,
the same applies to the two chrominance
channels.

REDUCING SPATIAL
REDUNDANCY

We start by reducing the spatial redun-
dancy within one frame or field of the pic-
ture, using JPEG-like compression. A typi-
cal frame usually contains many regions in
which there is little or no detail—areas of
blue sky, solid backgrounds, and the like are
examples of regions that have high spatial
redundancy. It would be much more effi-
cient (read, save a lot of data) if one could
simply tell the decoder to “paint this area
with this color at this brightness level”
rather than repeat the same color and
brightness information pixel by pixel until
the region is filled in. That’s what is meant
by reducing spatial redundancy. Here’s how
it’s done.

First, the picture is divided into tiny 8 x
8-pixel regions called blocks. With a 720 x

HG. 4- Temporal redundancy occurs
when there is relatively little motion
from one frame to the next. MPEG-2
exploits this by clustering frames
into a Group of Pictures
(GOP), which consists of
“I” (intraframe), “P”
(predicted), and “B”
(bidirectional)
frames.

480-pixel screen, there are 90 blocks across
the width of the screen and 60 blocks verti-
cally. Next, each block is analyzed mathe-
matically to determine the picture detail
within it. The analysis is based on the Dis-
crete Cosine Transform, or DCT, similar to
the Fast Fourier Transform (FFT) with
which you may be familiar. DCT analysis
converts the information from the spatial
domain to the frequency domain. The
transform does not reduce the number of
data points—64 components are still need-
ed to represent the 8 x 8 block—but it
arranges them in a way that facilitates data
compression.

For example, let’s assume that all 64
pixels in the block have the same bright-
ness level (Fig. 2A). After transformation,
there still will be 64 numbers in an 8 x 8
array, but, except for the one at the upper
left corner, they will all be zero (Fig. 2B).
The number at the upper left—the DC
term in the frequency domain—represents
the average brightness of the block; the
other 63 represent changes in brightness
(detail) within the block. In our simple ex-
ample, there were no changes in brightness
within the block, so all but the first term
are zero. Instead of storing 64 data points,
we need only store one (plus information
that says the next 63 are zero). Wow! What
a savings!
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ROGRAMS ORIGINATING

Of course, this example is ridiculously
simple. Nevertheless, the technique is pow-
erful because the transformation changes
the entropy (a measure of disorder or ran-
domness) of the data, and that facilitates
compression. Here’s what I mean. As stated
above, after transformation, the term at the
upper left of the array conveys the average
brightness of the block, the others, the de-
tail (Fig. 3). If you rearrange the terms of
the two-dimensional block into a one-di-
mensional series by tracing a zigzag pattern
about the diagonal, the subsequent terms
represent higher-frequency components
that convey increasingly fine picture detail.
Since most blocks will not contain extreme-
ly fine detail (such as sharp edges), some of
the later terms in the series (those near the
lower right corner of the array) will proba-
bly be zero or close to it.

Furthermore, human vision is less acute
to fine detail (the high spatial frequencies)
than to low, so high-frequency terms need
not be conveyed with the same degree of
precision as low-frequency terms. This
means that we can employ nonuniform
quantization, i.e., use larger steps, hence
coarser quantization, for the high-fre-
quency (fine-detail) terms than for the
low-frequency ones. This technique not
only reduces the bit rate, because fewer
levels are involved, but also truncates
more of the high-frequency terms to zero.
Thus, when the 8 x 8 matrix is scanned in
zigzag fashion, it’s more likely that there
will be a string of zeros at the end. These
are run-length coded, which means they
are replaced by an end-of-block code that
tells the decoder “they’re all zero from
here on.”

In essence, transforming the data from
the spatial domain to the frequency do-
main, applying nonuniform quantization,
and zigzag scanning reduces the entropy
of the data by encouraging a string of ze-
ros at the end of the block. Run-length



coding then further reduces the entropy by
replacing the zeros with a simple code;
that’s where a large measure of data com-
pression takes place. Run-length coding it-
self is a lossless compression technique. The
lossy part of spatial-redundancy reduction
occurs in the non-uniform quantization of
the data, which effectively encodes picture
detail less accurately than it was originally.
A few qualifications, before moving on to
temporal-redundancy reduction. Although
I've used zigzag scanning to exemplify reor-
ganizing data from a two-dimensional ma-
trix to a low-entropy one-dimensional
stream that facilitates run-length coding,
MPEG-2 supports an alternate scanning
pattern that is said to accomplish the same
thing more efficiently when dealing with
interlaced video. And, although I've used

run-length coding to exemplify entropy re-
duction because it’s simple to envision,
there are other methods (like Huffman
Coding) that can be even more efficient.
Huffman Coding is used when there’s a
high probability that specific data patterns
will recur time and again. These strings of
data are replaced with shorter (but unique)
bit sequences that are “looked up” in a code
table. It’s a far more complex method that
bears fruit only if long strings of data are re-
peated over and over.

Also, I noted earlier that MPEG-2
ML@MP uses 8-bit quantization. That is
true as far as the original data are con-
cerned. However, as should be clear from
the foregoing, fewer than eight bits are of-
ten used to represent high-frequency detail
after transformation into the frequency do-

ON FILM REQUIRE LESS COMPRESSION THAN THOSE SOURCED DIRECT FROM VIDEO.

main. (That’s where the lossy character
comes in.) Finally, with any block-transfor-
mation-based video-compression system,
the accuracy of the DC term is extremely
important because it determines the aver-
age brightness of the block—and the eye is
acutely aware of posterization, or shifts in
average brightness between blocks. Thus,
Main Profile MPEG-2 permits up to 10-bit
precision for the DC (average brightness)
term.

REDUCING TEMPORAL
REDUNDANCY

Just as there are areas within a picture
that contain little detail and thus are spa-
tially redundant, so, much of the time, there
is relatively little change in areas of the pic-
ture from one frame to the next—i.e., when
there is relatively little motion,

there is a high degree of temporal

redundancy. MPEG compression
exploits this as follows.
Pictures are classified into

L(I))

three types: “I” (intraframe), “P”
(predicted) frames, and “B”
(bidirectional) frames. These are
clustered into a group of pictures
(GOP) (Fig. 4). “I” frames are

fully encoded, using the previ-
ously described spatial-redun-

dancy-reduction compression
scheme. Many areas of the “P”
frames can be predicted from the

previous “I” {or “P”) frame, us-
ing motion compensation (which

I'll describe presently) and so
need not be fully encoded. “B”

frames also rely on motion com-

T |ME

pensation; they are bidirectional-
ly constructed, or interpolated,
from the nearest “I” and “P”

FIG. 5— Temporal redundancy reduction is also achieved by motion compensation. To calculate a
motion vector, the MPEG encoder computes the horizontal and vertical distances a macroblock
(circled conductor’s hand) moves between the “I” frame and subsequent “P” frame."

frames. Stay with me; this will be-
come clearer in what follows.

In MPEG-2, the GOP sequence
is not cast in stone; however, a

AUDIO/SEPTEMBER 1997
43



'WITH DVD, MPEG-2 COMPRESSED VIDEO APPROACHES PROFESSIONAL

typical picture arrangement might be
“IBBPBBPBBPBBPBBI. . . .” That is, every
15th frame is an “I” frame; between “I”
frames there are four “P” frames and be-
tween each pair of “P” frames there are two
“B” frames. In a typical group of 15 pic-
tures, there would be one “I” frame, four
“P” frames, and 10 “B” frames, with the “P”
frames repeating every third frame.

On the whole, “1” frames require the
greatest number of bits to encode, “P”
frames about half as many, and “B” frames
about one-fifth as many. The exact number
depends upon picture complexity, but a
reasonable estimate for MPEG-2 ML@MP,
encoding at a data rate of 4 megabits per
second, would be 400,000 bits per “I”
frame, 200,000 bits for each “P” frame, and
80,000 bits for each “B” frame.

Here’s a thumbnail description of how
the system works. Each picture is decom-
posed into macroblocks similar to, but larg-
er in size than, the spatial-analysis blocks
used in “I” frames. Each macroblock typi-
cally consists of a 4 x 4 array of blocks
{when frame encoding is used) or a 4-wide
x 2-high block array (when field encoding
is used). Assuming the GOP arrangement
described above, the encoder compares the
first “I” frame with the frame third re-
moved (the subsequent “P” frame) on a
macroblock-by-macroblock basis, to find
which macroblocks (if any) haven’t
changed (Fig. 5). To construct the subse-
quent “P” frame, these can be repeated in
place, so they require nothing more by way
of encoding than a signal to tell the decoder
to repeat the block, in situ, exactly as it is.

The encoder also searches an area around
each macroblock to sce if it can find a
match. When a match is found, it calculates
the horizontal and vertical distances by
which the original macroblock moved be-
tween the “I” frame and the subsequent “P”
frame. This is called a motion vector. The

motion vector is encoded and used by the
decoder to translate the “I”-frame mac
roblock to its new location in the “P”
frame.

The extent of the search area depends
upon the capabilities of the encoder. Up to
a point, the wider the search area, the
greater the chance of achieving a match and
thus reducing the amount of data that
needs to be stored on the DVD. However,
searching a wider area requires a lot more
computational power in the encoder and
more bits to represent the motion vector to
the required accuracy, so there comes a
point of diminishing returns.

Of course, not all macroblocks can be
matched, even after translation to a differ-
ent point in the picture. Objects enter and
leave the scene, and movement of one ob-
ject may reveal what hitherto had been ob-
scured, and vice versa. Areas of the picture
that cannot be matched are encoded using
spatial-redundancy reduction just like an
“I” frame and therefore require more data.
Scenes containing fast motion provide few-
er macroblock matches and therefore re-
quire momentarily higher data rates.

It is important that macroblock match-
ing be accurate, because “P”-frame errors
propagate until they’re corrected by the
“I” frame. That is, each
subsequent “P” frame is predicted from the

next fully encoded

one before it (and every intermediate “B”
frame from the adjacent “P” frames) until
an “I” frame comes along and “anchors”
the picture. That’s why MPEG-2 specifies
that motion vectors be conveyed with V2
pixel precision. A good encoder, operated
by knowledgeable engineers, can break the
standard GOP sequence and insert an “I”
frame, when needed, to stem “P”-frame er-
ror propagation that might, for example, be
caused by a sudden, radical change of scene.

While “P” frames are forward-predicted
from the nearest preceding “I” or “P”
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frame, “B” frames are bidirectionally pre-
dicted from the nearest (previous and subse-
quent) “I” or “P” frames. Since a “B” frame
never serves as the reference for another
frame, the way that “P” frames do, errors in
“B” frames don’t propagate, therefore less
accuracy is needed. Consequently, less data is
devoted to “B”-frame handling than to “I”-
or “P”-frame storage. Bidirectional predic-
tion is used for “B” frames so that if there’s a
sudden shift in scene between the frames
from which it is predicted, a reasonable in-
terpolation between the two pictures can be
made to smooth the shift. Because “P” and
“B” frames are based on prediction from

“I”

other frames, only frames serve as suit-
able entry points for freeze-frame and other
special playback effects.

When possible, MPEG shifts expense
from the decoder to the encoder on the as-
sumption that consumer products will
more likely be decoding (playback) devices
than encoding (recording) devices. A sim-
ple example of this is frame organization.
Because “B” frames depend on the previous
and subsequent “P” or “I” frames, a “B”
frame cannot be decoded until the sur-
rounding “P” or “I” frames are available. It
saves on decoder field and frame memory
to store and reorganize the data on the en-
coding end so that a “P” frame follows im-

mediately after an “I” frame and is followed
by the two “B” frames that originally were

in between.

WHAT TO EXPECT

FROM MPEG VIDEO
I hope you will have gleaned from the
toregoing that MPEG video compression is
really just a toolbox of techniques, not all of
which need (or even can) be used in every
situation. MPEG simply standardizes a syn-
tax so that an MPEG-2 ML@MP-compliant
decoder can parse (decompose) the bit
stream and properly interpret the instruc-



STUDIO IMAGE QUALITY.

tions it contains: In other words, it will
know whether it’s dealing with an “I,” a “P,”
or a “B” frame or field, whether the data
corresponds to a motion vector or to spatial
data within a block, whether nonuniform
quantization was used and what that
nonuniformity is, and so on.

MPEG-2’s encoding flexibility implies
that picture quality will depend on many
decisions, not all of which are technical.
Consider the encoding of a DVD movie.
The major technical limitation is the disc’s
storage capacity: 4.7 gigabytes for the sin-
gle-layer/single-sided format. But the disc
could be dual-layer/single-sided, single-lay-
er/dual-sided, or dual-layer/dual-sided if
the studio decides to make it so.

Now look at the single-layer/single-sided
disc for a moment. Its storage capacity re-
stricts the average data rate to 4.7 Mbps, but
that’s true only if the movie or program
runs for a full 133 minutes. Not all pro-
grams do, which means that the average
rate can often exceed 4.7 Mbps. Whatever
the average data rate, it must be shared
among video, audio, and subtitles. The divi-
sion is a “front-office” decision. How many
languages are going to be carried? Are all
encoded in 5.1-channel discrete surround
sound, or are some in matrix surround?
How much capacity is used for alternative
viewing angles, selectable ratings versions,
and the like? Any of these may be nice, but
they all require additional storage space.
Clearly, the actual average data rate can de-
pend as much on marketing considerations
as on technical factors.

Within this framework, however, picture
quality is ultimately decided by technical
considerations—encoder acumen and oper-
ator judgment being two of the major ones.
When mastering a DVD movie, the usual
procedure is to make a preliminary pass to
identify scenes that are difficult to encode
and to tentatively allocate bits throughout

the movie to optimize the end result. Some
encoders can be expected to be more adroit
at doing this than others, and all those de-
veloped to date seem to benefit from human
intervention—i.e., having an operating en-
gineer substitute his or her judgment in
place of the encoder’s on occasion. To what
extent the engineer does this and to what ex-
tent his or her judgment is valid will vary ac-
cording to individual ability.

Encoders also can be expected to differ in
capability: for example, the picture area
over which they search for macroblock
matches, how they perform the search
(there are several ways), the facilities they
provide for bit-rate optimization and oper-
ator intervention (preprocessing, quantiza-
tion step-size selection), and so forth.

Finally, picture quality is likely to depend
on the source material. As mentioned pre-
viously, programs that originate on film re-
quire less compression than those sourced
direct from video. Most difficult of all are
live digital broadcasts of sports events, be-
cause there’s no opportunity to preview the
program. (Digital broadcasts are a special
case in any event because of the special re-
quirements they impose on variable-rate
encoding.)

It’s natural to want a nice clean compari-
son between MPEG-2 video and the analog
variety we’re all familiar with, but it’s not
that simple. The strengths and weaknesses
of the two systems are quite different. If you
compare the potential quality of MPEG-2
ML@MP video with that of typical analog
program sources vis-a-vis picture resolu-
tion, color accuracy, noise, and so forth,
MPEG-2 wins hands down. In theory,
MPEG-2 ML@MP has twice the horizontal
resolution of VHS tape (in practice, it’s
much more than that!), 50% more resolu-
tion than an ideal NTSC broadcast, and
about Ys-better resolution than is possible
with laserdisc. Signal-to-noise ratio and
color accuracy are better in practice, too.

Nevertheless, analog program material is
not subject to motion artifacts and posteri-
zation, as compressed digital video can be.
Nor can it by stymied by a multiplicity of
frames with far below average spatial re-
dundancy. So, how does one make a com-
parison? By viewing. And in that light, I'll
take MPEG-2 ML@MP over analog any day
of the week.
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As 1 write this article, ’'m listening to the glorious Klaus Tenn-
stedt and the Chicago Symphony Orchestra recording of Mahler’s
First Symphony broadcast by KING-FM in Seattle. That wouldn’t
be noteworthy if I lived in the Pacific Northwest. But I live in Auro-
ra, Ontario, Canada, a Toronto suburb 2,100 miles from Seattle. I'm
listening to KING-FM’s Internet feed through my personal com-
puter’s sound card and speakers. To put its programming on the
World Wide Web, KING-FM uses a compression technology called
RealAudio, developed by Progressive Networks, a Seattle-based
company.

To tune in KING-FM, I activated my Web browser and entered
KING-FM’s address (www.king.org). When KING-FM’s page ap-
peared on my screen, I clicked the RealAudio icon to listen to the
live feed. A few seconds later, the RealAudio player software in my
computer opened, and shortly after that I heard the announcer in-
troducing the Mahler recording.

THE N

Before RealAudio was introduced in April 1995, the only way to
capture audio from the Internet was to download the entire file,
then launch media-player software to listen to it. Even a short digi-
tal audio clip would take several minutes to download. RealAudio
Version 1.0 brought “streaming audio” to the Internet, so you can
listen to the file before it’s completely downloaded.

Here’s how it works. Audio feeds are digitized and stored on a
computer called a server. When someone requests the file, it’s sent
via the Internet and flows into a memory buffer in the user’s com-
puter. It’s then read and decompressed by player software and sent
to the computer’s sound card and speakers. While the sound is be-
ing played, more data flows into the buffer.

Rather than a continuous stream, the Internet transmits data in
packets. Different packets may take different paths from the send-
ing to the receiving computer. Occasionally, packets can be lost or
arrive out of order. When this happens, the buffer gives the player
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software time to rearrange data packets in the correct order or re-
quest the originating computer to resend a packet.

Most home computer modems work at speeds ranging from 14.4
to 33.6 kilobits per second. The bandwidth required for 16-bit
PCM audio sampled at 44.1 kHz is 1.2 megabits per second. To
transmit audio over the Internet in real time, the sound has to be
sampled at lower rates, encoded with fewer bits per word, and then
heavily compressed.

RealAudio has gone through two major upgrades since its intro-
duction. Version 2.0 enabled live feeds—not just archived audio
files—to be sent over the Internet. Version 3.0, introduced in Sep-
tember 1996, added stereo audio capability for users with 28.8-kilo-
bit (or faster) connections. RealAudio 3.0 uses DolbyNet, an ag-
gressive form of Dolby Labs’ AC-3 compression system, to squeeze
two channels of streaming audio through a 28.8-kilobits-per-sec-
ond pipe.

RealAudio sites can be configured to send higher-quality audio
to users with faster connections—for example, users with ISDN
hookups to the Internet. (Integrated Services Digital Network, now
available from many telephone companies, costs about twice as
much as normal voice-grade service and can deliver connection
speeds up to 128 kilobits per second, but you need an account with
an Internet Service Provider--ISP--that supports ISDN.) Progres-
sive Networks claims RealAudio 3.0 can deliver “near-CD quality
sound” over ISDN and faster connections as well.

RealAudio isn’t the only streaming-audio scheme used on the In-
ternet. Macromedia’s Shockwave, a popular software system used
to create animated Web pages, also supports streaming audio. Xing
Technology’s StreamWorks delivers streaming MPEG audio and
video. Liquid Audio has its own streaming audio system. But now
that RealAudio is used by nearly 20,000 sites, it’s by far the most
popular scheme for streaming audio over the Internet. And it’s the

Hlustration: L\Xarina Sadona
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only system that streams audio from
live as well as archived sources.
Depending on the site you’re visiting
and the speed of your connection,
sound quality ranges from dreadful to

not too bad. Bearing in
mind the limitations of the
Internet as a medium for
streaming audio, you can
look at it another way.

1 Sound quality isn’t as good

as you’d like, but it’s a lot
better than you’d expect.
Progressive Networks
claims RealAudio will de-
liver “broadcast quality”

| stereo audio over a 28.8-

kilobits-per-second con-
nection. Nothing I heard
sounded like good FM ra-
dio—or even good AM.
Compared to radio, the
best I heard on RealAudio
was compressed and lack-
ing in highs, but certainly
intelligible. There was of-
ten a mild buzz superim-
posed on the sound. Pre-
dictably, monaural sites
sounded better than stereo
sites. Occasionally | heard a
disturbance that sounded
exactly like what you hear
when a CD player locks up.

The announcer’s voice
on KING-FM had a raspy
edge. In Mahler’s First
Symphony, the brass in-
struments sounded quite
good, but strings and
woodwinds had a distinct-
ly electronic sound. In
Beethoven’s Choral Fanta-
sia the sopranos sounded
chirpy and choral sections
congested.

On an NHL pregame
show, there was a raspy buzz
over the commentator’s
voice. Frequency response
was broader than a tele-

phone’s, but not as wide as AM’s. “A
Dose of the Dead” sounded like an AM
station at the fringe of its reception range.

The audio also suffered seriously
from dropouts, or to use the correct

Used by
nearly
20,000 sites,
RealAudio

is the most

popular

scheme for
sending
audio over

the Internet.
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term, “re-buffering.” This results when data
throughput drops and the buffer becomes exhaust-
ed. Until the buffer’s contents are replenished,
sound stops dead. I experienced dropouts at nearly
every site [ visited. On some they were rare and on

others frequent. The mono Shock-
wave audio at the Ultra-Lounge
site sounded quite good except for
the constant re-buffering I experi-
enced on my first visit.

I did most of my listening on my
PC through a Bose Acoustimass
Multimedia Speaker system. Its two
satellites flank my monitor, and the
bass module is at my feet. The sys-
tem may not be the last word in
high fidelity, but it’s infinitely better
than most other computer speaker
systems and arguably the best PC
speaker system available. I also did
some listening on my PC through
Sennheiser HD560 headphones.

Playback equipment aside, sit-
ting in an office chair in front of a
monitor isn’t the best way to listen
to music. Wouldn’t it be nice if
there were a way you could sprawl
on a couch and listen to Internet
audio through a top-notch audio
system, remote control in hand?

Well, there is. Last fall, Sony and
Philips introduced Internet set-top
boxes that hook to your TV and
audio system. WebTV Networks
developed the technology used in
these boxes and provides Internet
access for them.

This fall, several companies, in-
cluding RCA, plan to introduce TV
Internet set-top boxes based on the
Network Computer (NC) standard
championed by Oracle Corpora-
tion, a major database software
company. RCA’s NC set-top box
was still under development at the
time of writing, and NetChannel,
which will provide Internet service
for RCA and possibly others using
the NC standard, was still develop-
ing its service.

I was able to check out Sony’s

WebTV box for several days. Sony’s WebTV is
priced at $299, including a remote control; an op-
tional wireless keyboard is $99.99. Connecting the
device and getting up and running is dead simple. [
hooked the video up to my Toshiba 35-inch direct-
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iven the huge number of Internet sites
with streaming audio, it’s possible 1o pro-
vide only a sample of the things you can
listen to on the Internet. You can go to
‘www.timecast.com o locate
links to thousands of RealAudio sites.

There are links to Shockwave sites at

‘www.macromedia.com . (o Liquid

and to StreamWorks sites at

Here is a sampling of Web sites and their programs that

I've recently heard on the Net.
Live Radio

Besides the Mahler symphony, | heard a perform-
ance of Beethoven’s Choral Fantasia on KING-FM at
[m‘ﬁ'ﬂ(l g.org . If classical music isn’t your thing,
U.S.-based radio stations of virtually every stripe are avail-
able on the Internet.

News

I listened to newscasts from ABC Radio and the Canadian

Broadcasting Corporation. Many radio services on the In-

ternet maintain
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don’t have to

tune in at a spe-

cific time to catch the news. Internet radio is a nice way for
travelers to keep up with events at home.
Sports
I was working on this story in the midst of the Stanley
Cup semifinals, so I visited the NHL site to hear exclusive
pregame interviews. I could have listened to the game over
the Internet had | wanted to, but opted to watch it on TV.

However, many sports events available only regionally on ra

Audio sites at ml'iquk}audio'.com ,

dio or TV, such as college sports, are broadcast live over the
Internet. With a little luck, travelers can keep up with the

home team while they’re away.

Besides radio stations from all over North America
many foreign shortwave services have a presence on the In-
ternet. The easiest way to find them is through the World
Radio Network al "WWW.WrINn.org . [ pointed my
browser at WRN and caught newscasts from Vatican Radio
and Johannesburg’s Channel Africa.

Many record labels, artists, and online record stores let
you preview recordings on their Web sites. You could go to
www.davidbowie.com o grab a sample of

Earthiing, Bowie’s latest album, and avoid wasting money on

this drearily pre-
. S0t barthday, yon
tentious produc- | .
oovwe
tion. At Music 3¢ 1ngex
Q histor;
Boulevard, an on- |, —
line record store, SN ey
) . g 1-'f“~--- =
you can hear snip- [*
pets of featured

albums. When 1
visited, one of those was Portrait, by the medieval-music
vocal quartet Anonymous 4. Deutsche Grammophon had
a clip from the Dvordk for Two recording by Gil and
orli Shahan. At [Www.ultralounge.com
Capitol Records has samples of a series of music from the
’50s and ’60s, such as “Peter Gunn Mambo” from the
Marmbo Free album.

Many independent bands distribute their music sole-
ly via the Internet and let you sample their wares first.
You can also hear material from established artists
that’s hard to find through regular channels. Deadheads
can go to www.morningdeal.com/dose.htm
for “A Dose of the Dead,” a healthy 45 minutes of record
ings from Grateful Dead concerts between 1970 and
1985.—G.B.
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| found
surfing the
Web from

my couch an

appealing

way to
experience
Internet

audio.

view TV set and the audio to a Marantz AV600 pre-
amp/processor. The amplifiers were Marantz
MAS500s driving PSB Stratus Gold speakers in the
front (I don’t use a center-channel speaker) and
PSB Stratus Minis in the rear.

Besides the obvious benefit of better au-
dio equipment, I found surfing the Web
from my couch an appealing way to experi.
ence Internet audio. The interface is won-
derfully intuitive. You point the remote
control at the TV and use scrolling buttons
to move through the pages on the screen,
then hit enter when you find what you
want. When you need to enter text, you can
hook up a computer keyboard or the op-
tional wireless keyboard. The remote con
trol and the wireless keyboard both work
well, and the whole experience bridges the
gap between home computing and home
entertainment. But this ease of use comes with a
sacrifice in performance.

Media players for RealAudio and Shockwave work
as “plug-ins” or “helper applications” for your Web
browser. When a new scheme for delivering multi-
media over the Net or an upgrade is introduced, you
download the player software to your computer (al-
most always for free) and then you’re able to access
content for which the player was designed.

Things work differently with the Internet set-top
boxes. WebTV Networks, NetChannel, and other
service providers, rather than the user, maintain the
Web-browsing software. That’s good, because you
don’t have to go to the trouble of finding and in-
stalling new software and upgrades to access new
media content. It’s bad, because you have to wait un-
til the provider issues a software update, and since
player software usually has to be rewritten to work

on Internet set-top boxes, that can take a while.
As an example, WebTV was introduced last fall,
but RealAudio capability was made available last

THE OPTIONAL WIRELESS
KEYBOARD ENABLES YOU TO
ENTER TEXT VIA THE WEBTV
BOX.
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December—and for RealAudio 2.0, not 3.0, with no
support for Shockwave audio.When I tried to tune
in RealAudio 3.0 sites, such as KING-FM or Ultra-
Lounge, I just got error messages. In early June,
WebTV Networks said support for RealAudio 3.0
and Shockwave audio in late June or July, nine
months after RealAudio 3.0’s introduction.

The RealAudio 2.0 sites I sampled sounded sim-
ilar to what I heard on my PC, except, of course,
that I was hearing them through much better elec-
tronics and speakers. At the David Bowie site, the

sound was muffled and noisy, as it was on my PC.
Vatican Radio and Channel Africa sounded like
s0-s0 AM radio, but better than shortwave. The

SoNnyY’'s WEBTV ADAPTOR LETS
YOU USE YOUR TV TO SURF THE
WEB FROM THE GOMFORT OF
YOUR GOUGH.

Dvorak on the Deustsche Grammophon site
sounded pretty good, up to AM radio standards.

What remains to be seen is how quickly Internet
set-top companies are able to deliver software up-
dates as new systems for delivering multimedia
over the Internet materialize.

We’re just at the beginning of audio on the Inter-
net. In a few years, multi-megabit Internet access will
be broadly available. CD-quality streaming audio will
be a piece of cake, and high-quality streaming video
will be deliverable. How other areas of the Internet are
able to cope with large-scale demand for rich multi-
media content is still an open question, however.

But you don’t have to wait for this high-band-
width future to enjoy audio on the Internet. If you
don’t mind tying up a phone line and
you have an Internet account with a
generous (preferably unlimited)
monthly connection time, it’s a very
pleasant way to discover new music
or engage in a modern form of DX-
ing. The compromises in audio qual-
ity aren’t so severe that they prevent
you from enjoying what you’re hear-
ing. As [ listen to the Chicago Sym-
phony Orchestra playing the Mahler
First on KING-FM, I’'m far more
conscious of the glowing account of the first move-
ment than of any limitations in sound quality. I’ll
pick up the CD downtown, or maybe I'll order it
online. A



‘“a true world-class
surround speaker”

“one of the most versatile products

in the history of home theater”

AudioVideo Shopper

M&K Tripole"

the needs of any program material or Visit your nearest M&K dealer to
room. You can even alternate be- hear the ultimate surround spea<er.
tween modes with a remote switcher! Find out why M&K is consistently
Using M&K's exclusive Phase- rated number one in head-to-head
Focused crossover (designed for 5.1 competition and is rapidly becoming
multichannel’s unique requirements), the standard for professional mclIti-
the Tripole produces true uniformity channel sound recording.
of surround channel sound throughout Contact us by telephone, mail, the
the room, due to its extremely web, or our toll-free faxback for more
coherent response over a wide and information and the location of the

tall listening windcw. nearest authorized M&K dealer.

Winner of an Audio Video Interiors
Excellence In Design award, the revolu-
tionary SS-1501Hx Tripole is the ideal
surround channel speaker for any sys-
tem. Designed for 5.1 multichannel
Dolby Digital and DTS, this THX surround
speaker is also superb for Pro-Logic and
surround music modes. Dozens of pro
studios use it to mix nultichannel sound.

Its groundbreaking Tripole mode com-
bines the diffused, spacious sound of
dipole speakers with the immediacy and
imaging of the best direct radiators—for
an unprecedented caensistency of sound
in the surround channels. It delivers
good imaging and sgatiality to every
listener, regardless of room location.

How does it work? It operates as two
separate speakers: one a point source
direct radiator with & 5 1/4” woofer and
1" tweeter, and the other a dipole with
two 3 174" poly midtweeters. It has two
main user-selectable modes: THX dipole

or Tripole, plus six custom modes to suit

“‘ MILLER & KREISEL
SOUND CDRPORATION
10391 Jefferson Boulevard

Culver City, California 90232

(310) 204-2854, Fax 1310) 202-8782

Faxback (800) 414-7744
http://www.mksound.com
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EDWARD J. FOSTER

YAMAHA RX-V2092
A/V RECEIVER

YAMAHA

ou know you’re aging when en-

countering a still-living tradition

gives you a warm fuzzy feeling, like

the one I got when I saw Yamaha’s

“Natural Sound” logo on the RX-

V2092. And when I flipped down
the hinged door and saw a “Tone Bypass”
button and an inde-
pendent recording se-
lector (“Rec Out”),
the feeling got a
warmer and fuzzier.
Sadly, such goodies,
formerly expected of
any receiver that
claimed audiophile
stature, are now usu-
ally sacrificed on the altar of cost saving.
Yet it’s still desirable to be able to bypass
unwanted tone-control circuits and obtain

YAMAHA'S RX-V2092
FOLLOWS SOME SOLID
TRADITIONS YET

IS AS UP-TO-DATE
AS TOMORROW'’S NEWS.

unadulterated (dare 1 say “Natural™?)
sound, or to have an independent record-
ing selector that also ensures unenergized
recorders will not affect the sound you’re
listening to. But enough about tradition;
the Yamaha RX-V2092 A/V receiver is as
up-to-date as tomorrow’s news.

The RX-V2092 re-
places the RX-V2090
that 1 reviewed last
year (Audio, April
1996). It costs a hun-
dred bucks more,
but the new model’s
additions and im-
provements are well
worth the money,
even in this low-inflation era. While the
2090 was “Dolby Digital Ready” (well, al-
most—we complained about its LFE-chan-
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nel signal routing), the RX-V2092 has an
internal Dolby Digital decoder (arguably
worth more than $100 in its own right),
and the routing problem has been solved.

The RX-V2092 also features an updated
version of Yamaha’s Cinema DSP process-
ing, called Tri-Field, first introduced in the
DSP-A3090 seven-channel Home Theater
Amplifier a little over a year ago. The up-
dated Cinema DSP claims to take better ad-
vantage of Dolby Digital’s stereo surround
channels to create a more satisfying home
cinema experience, i.e., one that more accu-
rately reflects the sound field of a first-run
movie theater.

Yamaha also has upped the power rating
of its premier receiver from 100 watts x 3 in
the main front channels with 35 watts x 4
for the surround and front-effect channels
(in the RX-V2090) to 100 watts in all five
Dolby Digital channels plus 25 watts x 2 for
the front-effect speakers. (The RX-v2092
and RX-V2090 are seven-channel receivers,
to take full advantage of Yamaha’s Cinema
DSP processing.) Finally, toss in a very nifty
main remote with programmable macros—
and a simpler one for operating from a sec-
ond room—and 1 think you’d be hard
pressed to begrudge Yamaha an extra C-
note for the RX-V2092.

The RX-V2092 uses a Yamaha-developed
20-bit chip (the YSS-243) for Dolby Digital
decoding and has dual inputs for AC-3 bit-
streams. If you want Dolby Digital sound
from laserdiscs, however, you’ll need an
outboard demodulator to extract the AC-3
bitstream from a laserdisc player’s RF sig-
nal. (Yamaha offers the APD-1 demodula-
tor, for $100.) That’s a nuisance, but I think
it’s the way things will go in the future. I've

ted Power With 8-Ohm L
fain, center, and rear
nannels, 100 watts/channel at '
ID, 20 Hz to 20 kHz; front e
1annels, 25 watts/channel at
D and 1 kHz.
ensions: 17% in. W x 6% 1

or literature, circle No. 90

Photos: Michael Groen



never understood why laserdisc players
with AC-3 capabilities don’t have onboard
RF demodulators, because they’re the only
AC-3 program source that needs them. I
guess manufacturers were afraid to up the
price of their players when they weren’t
(and aren’t!) sure whether Dolby Digital
laserdiscs will take off before DVD kills
them.

In any event, the RX-V2092 handles two
Dolby Digital audio sources, one tied to the
“DVD/LD” video path and the other to the
“TV/DBS” video path. The AC-3 signal can
come optically or electrically from the
“DVD/LD?” source, since both Toslink and
RCA jacks are provided. The “TV/DBS”
AC-3 signal must be via coax. Stereo analog
inputs are provided for both these sources
as well. Other audio/video connections are
provided for two VCRs via rear-panel jacks

THE RX-V2092 DOESN'T
FORCE YOU TO USE
ON-SCREEN DISPLAY

OR THE REMOTE,
EVEN FOR SETUP.

(with recording outputs for each), a “Video
AUX” input behind the front-panel door,
and one set of “Monitor Out” jacks. An S-
Video connector parallels each composite-
video RCA jack.

The Yamaha also has provisions for one
audio recorder (with analog, but not digi-
tal, connections), a CD player, and a mov-
ing-magnet phono cartridge. The FM an-
tenna connects via a 75-ohm jack, the AM
antenna via spring-loaded terminals. Rea-
sonably sturdy multiway binding posts on
standard 3/4-inch centers are used for each
speaker. Two pairs are provided for both the
center and the main front speakers, one pair
each for rear- and front-effect speakers.

Preamp outputs are available on each
channel, including two each for the center
and subwoofer signals, but power-amp in-
puts are furnished only for the main front
channels, with external links from the ap-
propriate preamp outputs. (Yamaha pre-
sumably supplies these inputs so you could
use these 100-watt amps in place of the
front-effects channels’ 25-watt amps,
should you add larger, external amps for the

main channels.) Stereo audio and
composite video outputs are pro-
vided for “Room 2.” All rear-panel
RCA jacks are nickel-plated; the
“Video AUX” and headphone jacks
on the front panel are flashed with
gold.

The rear panel also carries “Re-
mote Control” input and output
jacks for the second room. The in-

THO +N— %

put is for use with an infrared sig-
nal receiver in that room. The out-
put can feed an infrared emitter to
relay commands from the second
room to other components in your

THD +N—%

main room’s A/V system.

Also on the rear are four setup
switches and three switched con-
venience outlets (which can handle
a total of 100 watts). The setup
switches include a button to series-
connect the center speakers when
two are used, an “Impedance Selec-
tor” for the main-front speakers,
and two small slide switches:
“Front Mix,” to mix the front-ef-
fects channels into the main front
pair where no front-effects speak-
ers are used, and a second to drop
the level of the main channels by
10 dB. The manual (which is well
written and quite thorough) de-

THO +N—%

scribes two other switches: one to
choose between PAL and NTSC
video, the other to change the “Fre-
quency Step” of the tuners. Pre-
sumably these are available only on
universal models (they’d be useful
in Europe); they didn’t exist on our
sample.

With the door closed, the RX-
V2090’s front panel is pretty sim-
ple. The power switch is, as usual,

RELATIVE LEVEL — dB

on the left. For the tuner there are
eight station-preset pads below the
display and a bank-selector switch
that cycles through five memory
banks, bringing the total preset
count to 40. To the right of the dis-
play is a nine-pad source selector
for “VCR 2,” “VCR 1,” “DVD/LD,” “Video
AUX,” “Tape (MD),” “TV/DBS,” “Tuner,”
“Phono,” and “CD.” Just above are 10 pads
that enable you to choose the sound pro-
cessing mode (“Digital/Pro Logic,” “En-
hanced,” “Movie Theater,” “TV Sports,”
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Fig. 1—THD + N vs.
amplifier output into 8
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Fig. 3—Frequency
response, stereo mode,
using analog CD input.
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“Stadium,” “Disco,” “Rock Concert,” “Jazz
Club,” “Church,” and “Concert Hall”). At
the right above the volume knob is an “Ef-
fect” pad that disables the center and effects
channels and restores the system to stereo
operation.
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Room 2. With its lid closed, the

o} 1 ———
_d 1// o ¥

main remote is unimposing—12
buttons along the right, four “Op-
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eration Control” pads arranged as
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Fig. 4—Characteristics of
tone controls, subwoofer

crossover, and “Bass
Extension” circuit,

Yomana Rx-v2002

Rlas Phono
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the quadrants of a circle, a “Master
Volume” semicircles divided into
up and down surrounding a cen-
tral muting button, and to the left,
“System Power” and off pads and
two additional pads (“TV” and
“VCR”) that can be programmed
with the power-control codes of
other products. On the right edge
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are a “Light” bar to briefly illumi-

= nate the 12 buttons and “Opera-

tion Control” cluster, a three-posi-

tion “Macro” switch, and an
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Fig. 5—RIAA phono
equalization error.
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“A/B/C” switch used to alter other
buttons’ functions.

The first nine buttons of the
main remote are grouped (by
markings molded into the remote’s
side) into three triplets, corre-
sponding to the three positions of
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the “A/B/C” switch. The top triplet

"

(

(the “A” group) consists of the
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1 “Tape,” “CD,” and “Tuner” selec-
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Fig. 6—D/A converter
frequency response.

Opening the front-panel door reveals the
“Video AUX” and “Phones” jacks and the
“Tone Bypass” and “Rec Out” selector men-
tioned previously, as well as detented bass,
treble, and balance knobs and a “Bass Ex-
tension” button. Here, too, are the two
speaker-selector buttons for the main front
channels, five pads for tuner operation
(“FM/AM,” tuning down/up, “Memory,”
“Edit,” and “Tuning Mode”), and three for
system setup: “Delay/C/R/F/SWER,” “Set
Menu,” and an up/down rocker.

The RX-V2092 is one of the few home
theater receivers that you can set up and op-
erate without having to use the remote con-
trol or turn on your TV to get an on-screen
menu. Nevertheless, it comes with the two
remote controls mentioned above: an un-

tors; the next three (the “B” group)
contains the “VCR1,” “DVD/LD,”
and “TV/DBS” selectors. The “C”
group carries “VCR2” and two un-

10k 20k

designated sources, one with a

disc-like symbol imprinted on it,

the other with a squiggle. The

fourth, unmarked, triplet selects
“V-AUX” or “Phono” and toggles the “Ef-
fect” circuits on and off.

Behind the door are several control areas,
three of which are arranged logically to
command different types of devices. The
top area has pads for tape-deck control
(play, fast forward, rewind, and stop
arranged in quadrants of a circle, plus but-
tons for “REC/Pause,” direction, etc.), the
next group has disc-player controls (play,
skip forward, skip back, pause/stop in a cir-
cular arrangement, and stop, scan forward,
scan back, and disc-change buttons). The
next area contains pads to move up and
down among the tuner’s station presets and
select preset banks.

Now the selector arrangement and
“A/B/C” slider begin to make sense. The
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first, fourth, and seventh selector buttons
(the first of the “A,” “B,” and “C” groups,
respectively) are for tape recorders or play-
ers (“Tape,” “VCR1,” and “VCR2”) and are
controlled by the pads in the first control
area. The second, fifth, and eighth sources
(“CD,” “DVD/LD,” and the undesignated
button with the disc symbol) are for disc
players and are controlled by the second
group of buttons; the third, sixth and ninth
sources (“Tuner,” “TV/DBS,” and the sec-
ond undesignated button) are for receiving
devices and are operated by the tuner-con-
trol buttons.

THE RX-V2092 HAS
AN UPDATED VERSION
OF YAMAHA'S
SEVEN-CHANNEL
CINEMA DSP SYSTEM.

The setting of the “A/B/C” switch gov-
erns which component each set of control
buttons operates. For example, the controls
in the second, disc, area operate a CD play-
er when that switch is set to “A” and a
laserdisc player when the switch is in the
“C” position. The remote is prepro-
grammed with codes for a Yamaha tape
deck, CD player, laserdisc player, and, of
course, for the RX-V2092’s own tuner. The
codes for other equipment can be learned
in the usual manner via the remote’s
“Clear” and “Learn” buttons. When the lid
is closed, the “Operation Control” cluster
substitutes for the similarly shaped groups
under the lid. The last two program sources
(“V-AUX” and “Phono”) can be selected,
but not controlled, from the remote.

Behind the lid of the remote, below its
control clusters, are buttons to choose the
DSP program (“Digital/Pro Logic,” “En-
hanced,” “Movie Theater,” “TV Sports,”
“Stadium,” “Disco,” “Rock,” “Jazz Club,”

“Church,” and “Hall”) and to activate the
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Want more? You can use the

O.l

main remote to start 13 macros—
ﬂ sequences of up to seven com-

mands. A macro could, for exam-

ple, turn on system power, turn on
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0.0l

the TV, select a source, and activate
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0.05

playback at the touch of one but-
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Fig. 7—D/A converter
THD + N vs. frequency.

20k ton. Each of the 11 source-selector
buttons is preprogrammed with a
macro appropriate for its genre, but
it can be reprogrammed as desired.
The “Macro” switch on the side se-
lects “Slow” or “Fast” transmission

of commands and can also be used

-84

ac to turn the macro function off.
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Compared with the main re-

# mote, the second-room remote
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control seems like a toy, but it’s
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Fig. 8—D/A converter
THD + N vs. level.
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competent and arranged sensibly.
Tape and CD transport controls are
adjacent to their respective selector
buttons, and the tuner preset selec-
tors are near the “Tuner” selector. A
partial exception to this is that the
LD transport controls are arranged
across the top above the “V-AUX,”
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- eee= RIGHT

7 “VCR2,” “VCR1,” “TV/DBS,” and

“DVD/LD” selectors. “Phono” is at
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the lower right below “CD.” The
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remote also controls the volume in
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the second room and can switch
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Fig. 9—D/A converter
linearity error.
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o the RX-V2092 in and out of stand-
by mode.

Measurements

Yamaha has consistently im-
pressed me as being among the best
and most conservative of the

+8

“ Japanese manufacturers when it

+4

comes to designing amplifiers.

They've usually managed—as they
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have in the RX-V2092—to adroitly
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Fig. 10—Fade-to-noise ftest.

test signal for balancing speaker levels.
These buttons double as a keypad for nu-
merical entry of broadcast frequencies.
There also are buttons that activate the “A”
and “B” speakers and the “Sleep” timer. Fi-
nally, there’s a setup switch, with one posi-
tion labeled “Time/Level” and the other la-
beled “Set Menu.”

balance amplifier characteristics
such as open-loop gain-bandwidth
product and closed-loop character-
istics so as to achieve flat response,
negligible distortion, and low out-
put impedance over the audible
range without destroying the distortion-re-
ducing benefits of feedback by rolling off
the loop gain prematurely.

From my measurements, it’s clear that
Yamaha chose to stick with a traditional
Class-AB topology in the RX-V2092 rather
than using a multirail Class-H design,
whose increased efficiency is often accom-
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panied by higher distortion at middle out-
put levels. Certainly, the 20-Hz and 1-kHz
curves for total harmonic distortion plus
noise (THD + N) versus output (Fig. 1)
have the classic, smoothly falling shape
characteristic of an amplifier whose THD +
N is predominantly noise up to the point of
clipping. The 20-kHz curve flattens above
10 watts and begins to rise slowly at higher
power levels, suggesting that distortion,
rather than noise, predominates in this
power range. That’s to be expected, as the
amplifier’s loop gain is purposely dimin-
ished to ensure stability. It’s also reflected in
the increased output impedance in the tre-
ble range (see “Measured Data”).

But note how low the 20-kHz distortion
remains, right up to the point of clipping
(less than 0.03% with 8-ohm loads) and (in

LOW TREBLE DISTORTION
AND A FLAT IMPEDANCE
CURVE DEMONSTRATE
ADROITLY BALANCED
AMP CHARACTERISTICS.

“Measured Data”) the rather modest rise in
output impedance between 5 kHz (45 mil-
liohms) and 20 kHz (123 milliohms).
That’s what I mean by a deft use of feed-
back and an adroit balance between open-
and closed-loop gain. Note also how similar
the 4-ohm curves (Fig. 1B) are to the 8-
ohm ones (Fig. 1A)—the mark of an ampli-
fier whose output transistors do not sag
when delivering extra current into a low-
impedance load. The careful observer will
note that the 20-kHz curve taken with 4-



ohm loads stops abruptly just below 200
watts. At that point, the RX-V2092’s protec-
tion circuitry kicked in and shut down the
amp; however, it emerged from hiberna-
tion, no worse for wear, after the driving
signal was removed.

Yamaha doesn’t specify the RX-V2092’s
continuous power into 4-ohm loads. Based
on Fig. 1, I chose a 4-ohm stereo rating of
150 watts per channel, 1.8 dB below clip-
ping (230 watts/channel). That’s the same
relationship to clipping that existed be-
tween Yamaha’s 8-ohm continuous power

FOR ONCE,
A RECEIVER WITH
TONE CONTROL DEFEAT,

AND IT TURNS OUT
NOT TO NEED IT.

rating (100 watts/channel) and the meas-
ured clipping point with 8-ohm loads (150
watts/channel). I plotted THD + N versus
frequency on both main channels, with
both loads, at 10 watts and at “rated” out-
put (Fig. 2). Again, the curves are classic;
noise predominates to about 3 kHz at rated
power and to about 10 kHz at 10 watts per
channel. And again, as with my measure-
ments of THD + N versus output, there’s
relatively little difference between opera-
tion into 8- and 4-ohm loads. With an IHF
tone burst, dynamic power clocked in at
170 watts/channel (stereo) for 8-ohm loads,
280 watts a side for 4-ohm loads, and a
whopping 415 watts/channel for 2-ohm
loads.

Wouldn’t you know it? Although the RX-
V2092 is one of the few receivers that have
passed through my lab recently that has a
tone-control defeat switch, it’s one of the
few that doesn’t need one! Response from
the analog CD input is almost as flat with
the bass and treble controls at their detents
as it is with the circuitry bypassed! And it’s
very good either way: within +0, -0.25 dB
from below 20 Hz to 20 kHz, with -3 dB
points below 10 Hz and above 70 kHz. Fig-
ure 3 shows the response on an expanded
scale; it also shows an 0.5-dB channel imbal-
ance with the balance control at its detent.

As Fig. 4 demonstrates, both tone con-
trols shelve to a maximum range of about

+10 dB at the extremes of the spec-
trum; at my standard test points of
100 Hz (bass) and 10 kHz (treble),
the range is just under +8 dB. The
“Bass Extension” boosts output by
6.2 dB at 55 Hz, then rolls the re-
sponse off sharply below that fre-
quency. It should prove useful with
small bookshelf speakers, to aug-
ment bass output while preventing
driver overload. The subwoofer
crossover’s low-pass filter is down
3 dB at 81 Hz and 6 dB at 92 Hz
and falls with a nominal slope of
24 dB/octave, pretty much in ac-
cordance with standard home the-
ater practice. The high-pass filter
to the main speakers is down 6 dB
at 66 Hz, 3 dB at 88 Hz and has a
12-dB/octave slope.

Figure 5 shows RIAA phono
equalization error, including the
response error in the main-chan-
nel amplifiers. Overall response is
remarkably flat (within +0, -0.22
dB from 20 Hz to 20 kHz), and
channel imbalance is 1 dB with the
balance control centered. As you’ll
see under “Measured Data,” the
phono input impedance was well
chosen and the phono sensitivity
and overload point should be ade-
quate for any moving-magnet car-
tridge you're likely to use. The
same can be said for the analog
DVD/CD input vis-a-vis input im-
pedance, sensitivity, and overload
point. Although channel separa-
tion through the analog DVD/CD
input isn’t shown, it was surpris-
ingly good: better than 71 dB from
100 Hz to 10 kHz. The level at the
recording jacks seemed adequate,
although the rather high source
impedance suggests that you’d be
well advised to keep cable runs to
the tape deck on the short side.

When [ analyzed output noise
for the analog and digital DVD/CD
inputs and the MM phono input, |
noted that, measured in dBW, the
curves the
DVD/CD inputs were almost ex-
actly parallel and only a couple of
decibels apart, suggesting that the

taken from two

predominant noise source was the
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power amp. Both curves had the
same 120-Hz power-supply ripple
component, but the 60-Hz peak
(magnetically induced, more than
likely) was more prominent via the
analog input than via the digital
one. The phono preamp intro-
duced more noise in the low mid-
range and bass, as one would ex-
pect because of RIAA equalization,
but otherwise was remarkably sim-
ilar to the analog DVD/CD curve.
A-weighted noise through the MM
phono input was very low com-
pared to what ’ve seen recently.

Nowadays, you're often forced to
use an A/V receiver’s D/A convert-
ers, so I've been giving those con-
verters a lot of attention lately. Alas,
many are subpar. In some respects
(linearity and distortion versus lev-
el come to mind), the RX-V2092’s
DACs are quite good; in others,
they’re less impressive. [ took my
D/A-converter data at the speaker
outputs, using stereo operation
and 8-ohm loads; thus, they in-
clude the noise and distortion in-
troduced by the power amplifiers
as well as that of the DACs. To
make the measurements, [ set the
volume control for an output of 10
watts per channel into 8 ohms
from a 0-dBFS digital signal.

Overall response (Fig. 6) is quite
flat (+0.06 dB, —=0.20 dB from 20
Hz to 20 kHz), but the curves show
the ripples characteristic of a rela-
tively low-order digital filter. When
[ used the digital DVD/CD input,
channel balance was much tighter
than with the analog input (within
+0.1 dB) but channel separation
was a tad worse.

Probably because of the low-or-
der filter, distortion peaks to nearly
0.2% at 18 kHz (Fig. 7); the two
channels performed identically, so
only one is shown. This isn’t ordi-
nary harmonic distortion; it’s in-
termodulation with the sampling
rate, which, arguably, is more likely
to be audible. Below 10 kHz, how-
ever, distortion remains under
0.04%, which isn’t bad. The RX-
V2092’s THD + N is lowest at 1
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kHz; that helped improve all distortion
readings taken at this test frequency, espe-
cially THD + N versus level (Fig. 8). The
latter curve is quite impressive, considering
that the data include power-amp noise.
Figure 8 suggests that the converters
themselves are quite linear, and Fig. 9, devi-
ation from linearity, confirms that. Lineari-
ty error is less than 1.2 dB at =90 dBFS on
undithered signals and less than 0.9 dB at
—100 dBFS with a dithered signal. The fade-
to-noise linearity error measured with a
500-Hz signal (Fig. 10) is quite good, too.

YAMAHA'S ENGINEERS
HAVE BALANCED
CONFLICTING

TUNER REQUIREMENTS
WITH UNUSUAL ACUMEN.

Figure 11 shows the RX-V2092’s third-
octave spectra for “digital silence” and for
the 1-kHz,-60 dBFS signal used to measure
dynamic range. The S/N ratio relative to 0
dBFS came in at 83.5 dB, A-weighted, and
74.1 dB, CCIR-weighted. Quantization
noise (a more meaningful measurement)
was —78.2 dBFS on an unweighted basis.
Dynamic range (which takes into account
low-level distortion) ranged from 82.4 dB
(CCIR-weighted) to 91.9 dB (A-weighted).
The unweighted number (89.1 dB) was bet-
ter than the CCIR-weighted one because
CCIR weighting emphasizes the region
above 1 kHz where the lower-order distor-
tion components of the test signal lie. Nei-
ther the S/N nor the quantization-noise fig-
ures were as good as [ would have hoped to
see, but dynamic range is probably par for
the course.

Before proceeding to measurements of
surround performance, let’s take a look at
the FM tuner, another area in which Yama-
ha frequently excels. Overall, the RX-V2092
has a pretty competent tuner compared
with those in many of today’s A/V receivers.
As shown in Fig. 12, background noise
drops quite sharply in mono, and the tuner
attains 50-dB quieting with a 19.0-dBf in-
put. Ultimately, it can attain a 77.3-dB S/N
when mono reception is chosen.

Set for stereo reception, the tuner re-
mains muted until the input signal reaches



MEASURED DATA

AMP SECTION, STEREO MODE

Output Power at Clipping (1% THD at 1
kHz): 8-ohm loads, 150 watts per chan-
nel (21.8 dBW); 4-ohm loads, 230 watts
per channel (23.6 dBW).

Dynamic Output Power: 8-ohm loads,
170 watts per channel (22.3 dBw); 4-
ohm loads, 280 watts per channel (24.5
dBw); 2-ohm loads, 415 watts per chan-
nel (26.2 dBW).

Dynamic Headroom re 8-Ohm Rating:
+2.3 dB.

THD + N, 20 Hz to 20 kHz: 8-ohm loads,
less than 0.0247% at 100 watts per
channel (rated output) and less than
0.0155% at 10 watts per channel; 4-
ohm loads, less than 0.0281% at 150
watts per channel and less than
0.0201% at 10 watts per channel.

Damping Factor re 8 ohms: 300 at 50
Hz.

Output Impedance: 28 milliohms at 1
kHz, 45 milliohms at 5 kHz, 76 mil-
liohms at 10 kHz, and 123 milliohms at
20 kHz.

Frequency Response: Tone controls by-
passed, 20 Hz to 20 kHz +0, —-0.25 dB
(-3 dB below 10 Hz and at 77.4 kHz);
tone controls at detent, 20 Hz to 20 kHz
+0,—0.27 dB (-3 dB below 10 Hz and at
70 kHz).

Tone Control Range: Bass, +7.9 dB at
100 Hz; treble, +7.9 dB at 10 kHz; Bass
Extension, +6.2 dB at 55 Hz.

Subwoofer Crossover: High-pass, -3 dB
at 88 Hz, -6 dB at 66 Hz, 12 dB/octave;
low-pass, -3 dB at 81 Hz, -6 dB at 92
Hz, 24 dB/octave.

RIAA Equalization Error: +0, -0.22 dB,
20 Hz to 20 kHz.

Sensitivity for 0 dBW Out: CD input,
15.1 mV; MM phono input, 0.257 mV.
A-Weighted Noise: CD input, —-82.6

dBW; MM phono input, —-80 dBW.

Input Impedance: CD input, 44.5 kil-
ohms; MM phono input, 44.5 kilohms
+ 160 pE.

Input Overload for 1% THD at 1 kHz:
CD input, 6.9 V; MM phono input, 120
mV.

Channel Separation: Greater than 71 dB,
100 Hz to 10 kHz.

Channel Balance: +0.27 dB.

Recording Output Level: CD input 485
mV out for 500 mV in; MM phono in-
put, 285 mV out at 1 kHz for 5 mV in;
FM tuner, 510 mV out for 100% modu-
lation at 1 kHz.

Recording Output Impedance: 3.8 kil-
ohms.

DOLBY PRO LOGIC MODE

Output Power at Clipping, 8-ohm
Loads: Main channels, 145 watts per
channel (21.6 dBW) with “Phantom”
center setting; center channel, 170 watts
(22.3 dBW) with “Wide” center setting;
rear, 145 watts per channel (21.6 dBW)
with “Wide” center setting.

THD + N at Rated Output, 8-ohm Loads:
main channels, less than 0.18%, 100 Hz
to 20 kHz; center-channel, less than
0.21%, 100 Hz to 20 kHz; rear channels,
less than 0.73%, 100 Hz to 5.6 kHz.

Frequency Response: Main channels, 20
Hz to 20 kHz, +0.04, -1.06 dB (-3 dB
below 10 Hz and at 32.6 kHz); center
channel (“Wide” mode), 20 Hz to 20
kHz, +0, —1.49 dB (-3 dB at below 10
Hz and 30.2 kHz); center channel
(“Normal” mode), 92 Hz to 30.2 kHz,
+0, —3 dB; rear channels, 94 Hz to 7
kHz, +0, -3 dB, set for “Small” speakers
and 11 Hz to 7 kHz, +0.25, -3 dB, set
for “Large.”

A-Weighted Noise: Main channels, —81.9
dBW; center channel, “Wide” mode,
—81.5 dBW; rear channels, ~78.2 dBW.

Channel Separation at 1 kHz: 49.8 dB or
greater.

DOLBY DIGITAL OPERATION

Channel Balance, Relative to Left Front
Output: +0.41,-0.37 dB.

Frequency Response: Main channels, 22
Hz to 20 kHz, +0.07, —0.25 dB; center
channel, 22 Hz to 20 kHz, +0.06, —0.43
dB; rear channels, 22 Hz to 20 kHz,
+0.05,—0.51 dB; LFE channel, below 20
Hz to 80 Hz, +0,-3 dB, -6 dB at 90 Hz.

THD + N for 0-dBFS Signal: Front and
surround channels, 0.0089% or less at 1
kHz; LFE channel, 0.271% at 30 Hz.

Channel Separation, 100 Hz to 10 kHz:
56.1 dB or greater.

D/A CONVERTER SECTION

Frequency Response: 20 Hz to 20 kHz,
+0.06, 0.2 dB.

THD + N at 0 dBFS: Less than 0.193%,
20 Hz to 20 kHz.

THD + N at 1 kHz: Below —83.8 dBFS, 0
to —90 dBFS; below -88.6 dBFS, 30 to
-90 dBFS.

Maximum Linearity Error: Undithered
signals, 1.2 dB to —-90 dBFS; dithered
signals, 0.9 dB to —100 dBFS.

S/N, re 0 dBFS, for Infinity-Zero Signal:
A-weighted, 83.5 dB; CCIR-weighted,
74.1 dB.

Quantization Noise: —78.2 dBFS.

Dynamic Range: Unweighted, 89.1 dB;
A-weighted, 91.9 dB; CCIR-weighted,
82.4 dB.

Channel Separation: Greater than 65.4
dB, 125 Hz to 16 kHz.

FM TUNER SECTION

Sensitivity: For 50-dB quieting, 19 dBf in
mono and 42.6 dBf in stereo.

S/N at 65 dBf: Mono, 77.3 dB; stereo,
66.2 dB.

Frequency Response, Stereo: 20 Hz to 15
kHz, +0.18 —1.58 dB.

Channel Balance: +0.1 dB.

Channel Separation, 100 Hz to 10 kHz:
Left to right, greater than 38.5 dB; right
to left, greater than 38 dB.

THD + N at 65 dBf, 100% Modulation:
Mono, 0.051% at 100 Hz, 0.117% at 1
kHz, and 0.051% at 6 kHz; stereo,
0.075% at 100 Hz, 0.115% at 1 kHz,
and 0.25% at 6 kHz.

Capture Ratio at 45 dBf: 1.3 dB.

Selectivity: Adjacent-channel, 11.5 dB;
alternate-channel, 77 dB.

Image Rejection: 53 dB.

AM Rejection: 61.5 dB.

Stereo-Pilot Rejection: 80.2 dB.

Stereo-Subcarrier Rejection: 89.3 dB.
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Although
imposing,
Yamaha’s main
remote control

is unusually
versatile and has
macro command

capability.

28.5 dBf. It then
snaps to life with a
S/N ratio of 35.4 dB,
with the noise drop-
ping at nearly 1 dB
for each additional
dBf of signal; so 50-
dB quieting is at-
tained with a 42.6-
dBf input. At 65 dBf,
S/N ratio is better
than 66 dB. It hits
67.9 dB at 85 dBf
(another semi-standard test point) and ul-
timately can reach 72 dB.

The tuner section’s stereo frequency re-
sponse (Fig. 13) is flat through the mid-
range, droops at 20 Hz and 10 kHz by about
0.8 dB, and is down by just less than 1.6 dB
at 13.5 kHz, the low point. Channel balance
is within £0.1 dB; however, it should be
mentioned that I make tuner measure-

ments at the recording outputs rather than
at the speaker outputs, in order to docu-
ment stereo pilot and subcarrier rejection
(which, by the way, were excellent). Chan-
nel separation was excellent, too, at more
than 38 dB from 100 Hz to 10 kHz.

Figure 14 shows the tuner section’s THD
+ N versus frequency, taken with mono and
stereo signals at 65 dBf input power. In
mono, distortion remains below 0.2%
across the full FM audio band; in stereo, it
rises gradually from the bass region to 4
kHz and then more sharply, reaching 0.25%
at 6 kHz. The distortion figures are quite
good, in light of the tuner’s great selectivity
(11.5 dB adjacent-channel, 77 dB alternate-
channel). The excellent selectivity, surpris-
ingly good capture ratio (1.3 dB), and good
AM rejection (61.5 dB) suggest that the RX-
V2092 tuner will work well under almost
any conditions: country or multipath-
prone city. Once again, Yamaha’s engineers
seem to have balanced conflicting require-
ments with unusual acumen.

Finally, we turn to the Yamaha RX-
V2092’s surround decoding circuits. 1
measured both the Dolby Pro Logic and
Dolby Digital (AC-3) modes. For Pro Logic
testing, I simulated various combinations
of surround sound information with my
Audio Precision generator; for Dolby Digi-
tal, I used a new Dolby Labs test DVD. All
measurements were taken at the speaker
outputs, with each channel driving an 8-
ohm load.

Output power at clipping (1% THD) in
the front and surround channels was the
same 145 watts (21.6 dBW) per side when
using Dolby Pro Logic as it was with stereo
operation of the front channels. The center
channel appeared to have a higher clipping
point (170 watts, or 22.3 dBW), but that’s
because no other channel makes demands
on the power supply during the center-
channel test.

The Pro Logic section’s THD + N versus
frequency at rated power (100 watts per
channel) is given in Fig. 15 for the left front,
center, and left surround channels. (The
right front and right surround channels’

THE RX-V2092'S
D/A CONVERTERS
ARE QUITE LINEAR

AND LOW IN
DISTORTION.

performance was essentially the same.) All
front channels performed similarly, pro-
ducing THD + N of 0.2% or less from 100
Hz to 20 kHz. Typically, for Pro Logic oper-
ation, distortion is higher in the surround
channels than in the front, but on the RX-
V2092, it’s still under 0.75% over the perti-
nent test range.

The Pro Logic decoder frequency re-
sponse is shown in Fig. 16. (Again, I'm
showing only the left front and left sur-
round channels; the response of the corre-
sponding right channels was the same.) As
is my custom, I'm showing the response of
the center channel in both its “Wide” and
“Normal” modes. However, with the advent
of Dolby Digital, it’s becoming common to
describe these modes as suiting “Large” and
“Small” speaker sizes rather than as “Wide”
and “Normal.” In the Yamaha RX-V2092,
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“Large” and “Small” can be chosen for the
front and surround speakers as well for the
center. The curves of Fig. 16 show the
“Large” option; with the “Small” setting,
bass response rolls off in the front and sur-
round channels just as it does in the center
for that setting.

The response of the main front channels
at the large-speaker setting in Pro Logic
mode is within +0.04,-1.06 dB from 20 Hz
to 20 kHz, with -3 dB points below 10 Hz
and above 30 kHz. The center channel is
similar except for a tad more treble droop
(~1.5dB at 20 kHz). The surround channels
are down 3 dB at 7 kHz, as called for by
Dolby Pro Logic standards; the surround
channel’s low end extends to 94 Hz or 11
Hz (at -3 dB), depending upon whether the
system is set for small or large surround
speakers. Residual noise was very low: less
than —81.5 dBW in all front channels, -78.2
dBW in the surround channels. Steady-
state separation at 1 kHz ranged from 51.6
dB (from the center to the left-front chan-
nels) to more than 76 dB the other way.

As for Dolby Digital (AC-3), Dolby Labs’
new test DVD doesn’t provide every test
signal I could hope for, but it’s vastly better
than the laserdisc I've used heretofore.
There’s a stepped frequency sweep that my
Audio Precision System One analyzer locks
onto by 22 Hz (the 20-Hz datum is still ab-
sent) and follows all the way to 20 kHz; this
was never possible with the laserdisc sweep.
Furthermore, you can actually plot channel
separation using the new disc, which was
impossible on the AP System One with the
laserdisc. But it’s like going from famine to
feast; you risk indigestion. I took six re-
sponse curves and 20 separation curves.
Had all been plotted, you’d not be able to
discern a thing; I've summarized the results
in “Measured Data.”

With Dolby Digital signals, the left front
channel had the best frequency response and
the left surround was the “worst”—albeit by
a mere 0.25 dB at 20 kHz (Fig. 17). Needless
to say, the digital-filter ripples that appeared
in the D/A-converter response curves appear
here as well. I've superimposed the response
of the LFE channel in Fig. 17, too. It’s down 3
dB at 80 Hz and 6 dB at 90 Hz, but I couldn’t
determine its low-frequency -3 dB point
with the test DVD.

Channel separation varies more than fre-
quency response, as you can see in the final



figure. Fig. 18 plots crosstalk (the inverse of
separation) as a functior. of frequency for
the “best” (left front to center) and “worst”
(left surround to right surround) pairings.
The other 18 curves lie between these two;
the separation is so good in all cases that
more information would serve no useful
purpose.

The stepped-sweep tracks on the Dolby
Digital test DVD move too quickly for me
to get accurate distortion measurements, so
[ was limited to measuring distortion at 1
kHz in the main channels and at 30 Hz in
the LFE channel. These figures, measured at
0 dBFS, ranged from 0.007% (left front) to
0.0089% (center) and were really negligible.
The LFE channel came in higher (0.271% at
30 Hz), but name me a subwoofer that
wouldn’t introduce an awful lot more! The
main-channel measurements looked excel-
lent, but [ expected that; had I been able to
measure distortion at higher frequencies, I
would have found results comparable to
those I measured on the D/A converters
alone.

Use and Listening Tests

Cinema DSP is Yamaha’s proprietary ap-
proach to enhancing the movie-theater illu-
sion. Cinema DSP strives to simulate the
sound field produced by the array of side
and rear speakers used in a theater by
adding a pair of “front-effect” speakers to
the home system and feeding them and the
rear-effect speakers a DSP-generated cock-
tail of information that synthesizes the
sound field created by multiple side and
rear speakers. The goal is similar to what
Lucasfilm had in mind for THX, but Home
THX is technically far less adventurous; it
simply alters the frequency response and
radiation patterns of the speakers to diffuse
surround sound so the viewer cannot locate
its source. (For the record, I should men-
tion that, in Yamaha’s lexicon, “DSP”
means Digital Soundfield Processing rather
than Digital Signal Processing, albeit Digital
Signal Processing is used to do Digital
Soundfield Processing. Got it?)

Because of the way Cinema DSP gener-
ates sound fields, both front and rear “ef-
fect” speakers should have direct, not dipo-
lar, radiation patterns and be mounted
above the viewing position (Yamaha rec-
ommends a height of 6 feet), facing each
other. The rear speakers should be behind

the viewer, with the front effect speakers
spaced more widely (and preferably be-
hind) the main front pair. This differs from
the sidewall placement across from the lis-
tener that is usually recommended for sur-
round speakers but may prove more con-
venient in many rooms because it enables
the effects speakers to be mounted on the
room’s front and rear walls.

Yamaha has championed seven-channel
Cinema DSP for some years; Tri-Field, the
version in the RX-V2092, has been updated
to recognize the stereo nature of the Dolby

YAMAHA'S CINEMA DSP
IS TECHNICALLY

MORE ADVENTUROUS THAN
HOME THX PROCESSING.

Digital surround channels. In the RX-
V2092, front-effect signals are generated in
every DSP mode other than straight Dolby
Digital or Pro Logic. The characteristics of
these DSP-based signals (and the sound
they create) depends upon the mode cho-
sen. For example, “Enhanced” seeks to sim-
ulate the surround sound field of a relatively
conventional 35mm theater, while “Movie
Theater” aims at reproducing the sonic
character of the newest 70mm Dolby Digital
theaters. “TV Sports” targets a tight frontal
sound field with a wide rear that places you
“in the action.” “Stadium” goes one further,
with long delays between direct and effects
sounds to simulate the spacious feel of a
huge stadium. The names of the other alter-

» « » o«

natives—“Disco,” “Rock Concert,” “Jazz
Club,” “Church,” and “Concert Hall”—de-
scribe the effects they seek to create.

In my experience, the plausibility of sim-
ulated sound fields is affected in roughly
equal portions by the adroitness of the dig-
ital-signal-processing algorithm and by the
program material. Since Yamaha was first to
introduce DSP-based simulation to the
consumer market, one can presume that
they have more experience in creating such
algorithms than anyone else. That shows in
the RX-V2092, which can generate some
pleasantly realistic effects, given suitable
program material and appropriate control
settings.
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The RX-V2092 doesn’t give you control
of decay time, liveness, and so forth, as did
early Yamaha ambience simulators that
were designed primarily for music applica-
tions; this makes it far easier to use. Yes, it
can produce some pretty garish effects if
you go overboard with the delay or effect-
level settings, but that’s been true of every
similar system I’ve used. The Yamaha RX-
V2092 distinguishes itself from the crowd
through its use of separate front-effect
speakers. The ability to adjust the front-ef-
fect level independently of the other chan-
nels and having the simulated sound
emerge from a physically different location
from that of the main-front channels goes a
long way toward attaining realism without
garishness. To take advantage of this, you
will need an extra set of speakers; if you
“fold” the front-effects channels into the
main-front ones, you lose a lot of what this
receiver has to offer. '

Overall, I was pleased with the Yamaha
RX-V2092. Perfect, it’s not; I'd appreciate
better DACs—but I'm getting tired of say-
ing that. The DACs in the RX-V2092 are
comparable to those in other A/V receivers
I’ve tested and better in some respects. |
don’t fault them when it comes to repro-
ducing movie sound, which is more bom-
bastic than subtle; for pure music applica-
tions, the DACs in the average audiophile
CD player are usually superior. That aside,
[ give the Yamaha
RX-V2092 very high
marks for user friend-
liness, for the excel-
lence of its remote
control facilities, for
its clean, potent pow-
er amps, and for its
adherence to those
Yamaha traditions
that have earned the
company its fine rep-
utation.

With its

lid closed,

the RX-V2092’s
programmable -
remote presents
a clean

and unclutiered

appearance.




The horse, the automobile. The typewriter, the computer. The cassette tape
the Digital Recordable Mm:D|sc
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Sennheiser’s new RS-Series 900MAZ ereless

headphone systems deliver uncompromised

performance. You'll enjoy clear, perfect

transmission with extended range compared

to other 900MHz systems. Plus, there’s never

any signal drift — once the signal is locked in, it stays locked ir. Most
importantly, the RS Series gives you the pristine, natural sound that
Sennheiser is famous for.

00w, Freedom and Great Sound! —

SENNHEISER ELECTRONIC CORPORATION - P.0_BOX 987, DEPT:226 OLD LYME, CT 06371 - TEL: 860-434-9190 EXT: 226 - FAX: B60-434-1759 - CALIFORNIA: TEL: 818 845-2366 - LATIN AMERICA: TEL; 525-639-0956
SENNHEISER CANADA: 221 LABROSSE AVE., PTE-CLAIRE, PO HIR 1A3 - TEL: 514-426-3013 FAZ: §14-426- 3953 - World Wide Web: http://www.sennheiserusa.com
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Tight, without distwebing angong,acoimnty | ! Qe mtitently a(||uslablc headphone outputs. Best of all. when used
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USIKC PRESENTS THREE MORE CLASSIC

......
.....

Ay

Doug Macteod Come Ta s

hat’s the dictionary’s definition of

“detail.” Enthusiasts deeply urder-
stand how important individual garts
are for a powerfui home entertain-
ment exgerience...whether it’s

' choosing cables, a stylus, a pzir of

| a[tentlon tO Or tredtm‘?nt headphones...even the discs them-

selves. In the “Great Details 4" spe-

Of a SU b] e ([ ln ln d l\/[ dual cial advertising section you’ll find

some of the finest examples of

. details that deliver audio and video
OT minute parts.  Sawme



MORE OUTSTANDING REISSUES ON JVC’S XRCD! »

superior sudiophile quatity

Keep On MoviN

wupreinr audinphile quality

Dong MacLeod

You CanNr TARE My BLurs

vuperior audiophile quality

kg Sove
g"’a&q \

Ela Fitzeerakd
- Jeelass

supecior undiophile yuabiy
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extended resolution cd

MIGHTY SAM McCLAIN
KEEP ON MOVIN’

JVCXR-0026-2

Recording Of The Month. Some of the most convineing primal blues singing
I've ever heard.” ~ Stereophile

*“The Mighty One has dene it again! The singer has gone and made another album
as outlandishly good as his 1993 blockbuster Give It Up To Love.”

Featuring a l:lazing nine picee band, Keep On Movin’ is a showease
for Mighty Sam’s ever evolving vocal and songwriting srowess.

DOUG MACLEOD
YOU CAN'T TAKE MY BLUES

JIVCXR-0027-2

“A big, relaxed, spacious sound; oh my this dise is @ tr2a0.” — Stercophile
& + 8 B §

“Macloeod is one of the vibrant voices that will keep this sound alive into the
next century.” — Blues Review

Joined by the legendary harpsman Cavey Bell and the great Mighty Flyers rhythm
scetion, Dong Macleod takes 1o the core of deep, intimare blues.

ELLA FITZGERALD & JOE PASS
TAKE LOVE EASY

JVONR-0031.2

*“Ella. in absclnely fiest elass form, douetiing with Joe Pass.”

Jazz: The Eongh Guide
Of Ella, what ean be said? She is sublime, the ultimate jazz singer and nowhere
is that more gppavent than heve, where she appears in duet with guitar virtnoso
Joe Puss. Fizgerald and Pass show why they are among the supreme interpreters
of the populae song repertorvy. Take Love Easy is shees perfection,

THELONIOUS MONK & GERRY MULLIGAN

MULLIGAN MEETS MONK
IVEXR-0032-

“HR KRR N/27 — Downbeal

Three decades ago. when Riverside paived Thelonious Monk and Gerry Mulligan
on this albwm, it seemed liks a daving move. Teis now elear that hoth men were
the Kind of revolutionaries who had respect for the jazz teadition. It was more
than a meetingg of giants, it was proof of the strong boud conneeting theoretically

opposing (hope va. cool) forms of modern jazz.

To order by phoue with a major eredit card, call toll free 1-800 - ) VG-1386

Fo finel o1 move abot NRCD visit oue web site an: seed@jvemns e.com
IV Musie 3800 Bavluow Blvd.. Suite 305, Los Angeles, CA 90068
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A SUPERB INTERCONNECT

“Through the correct application of our
braiding technology, we are able to man-
ufacture loudspeaker cables and inter-
connects that are extremely responsive

Kimber Kable Silv

and tonally accurate,” said Ray Kimber.
Since 1979, his company has supplied
audio enthusiasts cables ranging

from the Silver Streak to the legendary
Model 88: The Black Pearl Reference
Loudspeaker Cable (priced at $15,000
per 8-foot pair).

“The Silver Streak is a superb inter-
connect for the finest audio and video
applications,” Kimber added. The cables
have many of the company’s most
respected and advanced technologies,
including tri-braid VariStrand cable geom-
etry, custom Teflon dielectrics and
advanced metallurgical techniques. The

Silver Streak features AG VariStrand
conductors made from hyper-pure silver.
The Silver Streak is availabie with RCA
or XLR connectors, and is single ended
or balanced.

What goes into this highly regarded
cable? The Silver Streak (single ended)
has a #19 American Wire Gauge (AWG)
silver wire for the positive or signal-carry-
ing conductor and two #19 AWG copper
conductors as ground and return. In
single-ended cable and equipment, the
signal is carried in the positive domain.
The nonsignal-carrying conductors are
ground and also negative return. By
using a silver VariStrand wire as a signal-
carrying conductor “we are able to offer a
reference quality cable for a reasonable
price.” The balanced Silver Streak has
twin #19 AWG silver wires for signal and
a single TCSS copper wire as ground.

Also part of the Kimber Kable lineup
are BiFocal-XL ($1050 for an 8-foot pair)
and KCAG interconnect with hyper-pure
silver ($390 a meter pair). Many review-
ers consider the KCAG their affordable
reference interconnects. The BiFocal-XL
loudspeaker cable consists of 36 Teflon
insulated, VariStrand copper conductors;
cable diameter is 1.25 inches. The XL is
designed for full range biwired speakers.
The BiFocal-L is meant for small two-way
biwired speakers and systems using
single ended tube amps which
wouldn’t benefit from the
XUs extra conductor mass.

GETTO KNOW U

While innovations continue in the world
of audio cables, “credit is now being
earned in the video world, where people
believe what they see,” said Bill Low,
president of AudioQuest. “it's a revelation
with even a simple demo. With audio you
have to be in the right mood and it
requires a controlled setting. We've done
demonstrations using an inexpensive LD
player, our VideoQuest versus a compet-
ing cable showing side-by-side freeze
frames on screen. The difference is star-
tling...it's that obvious." The winner?
VideoQuest. “And it isn’t black magic;
you can see for yourself.”

Low noted that the same attention to
detail necessary for a world-class audio
interconnect is vital for video. “There's
almost an artisan’s relationship between

the designer and the cable. They have to
make purposeful compromises to get the
balance just right. There’s a sensitivity to
materials, the dielectric inside and out-
side the shield. The goal is bringing the
state of the art to a higher level.”

AudioQuest and their dealers believe
self-guided demonstrations—at home—
are the best way to appreciate superior
audio/video cables and entertainment’s
other little details. Their “Get To Know Us
Kit” offers speaker cables, interconnects,
video cables and RF Stoppers, jitter
reducing feet, banana plugs—even two
reference CDs to use for comparison.
Depending on your system, there are two
levels to try.

And now that DVD
players have arrived en masse,
AudioQuest has special cables for com-
ponent and S-video outputs, as well as
Sorbothane feet that isolate and damp
unwanted energy created by motors
spinning the discs. Low added that
AudioQuest has not forgotten those
older spinning discs—vinyl records.
The AQ 7000Fe5 MC phono cartridge is
“a very high-resolution cartridge and it
reveals the quality of your playback
equipment.”

PURELY PERSONAL

Listening to music is an intensely per-
sonal experience—whether it's vinyl or a
compact disc. And nothing makes it more
personal and intense than a superior pair
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Inspired

by nature

The new Kimber Kable BiFocal loudspeaker cables
control vibration, shield against RF interference, and
dramatically reduces electromagnetic interactions

between mid/high and low frequencies.

BiFocal, revealing the nature of music.

ok

KIM3ER KABLE

2752 South 1900 West » Ogden UT 84401
Phone 801-621-5530 « Fax 801-627-6980
wyww.kimber.com CIRCLE NO. 3 ON READER SERVICE CARD



of headphones.
“We've earned an
excellent global

GRE All T
reputation for wired

headphones,” said

John Bevier, Manager of Consumer
Products at Sennheiser Electronic
Corporation. “Now we're utilizing our
wireless expertise so enthusiasts can lis-
ten to their music almost everywhere.”
The company’'s new RS 6, a 900 MHz RF
wireless headphone system, has a range
of 250 feet in all directions from the base.
“It offers absolute freedom of movement
and freedom from distortion,” Bevier said.
The RS 6 joins the highly regarded RS 8
with the HiDyn Plus system that reduces
noise and interference while increasing
the signal-to-noise ratio to 110 dB; fre-
quency response is 20-22,000 Hz.

All of Sennheiser's RF wireless head-
phone systems (RS 8, RS 6, and RS 4)
have three switchable frequencies and
volume controls on the headphones.

A sample of JVC XRCDs.
They are supra-aural designs and feature
soft cushions for extended wearing com-
fort. Their batteries last for over three
hours before recharging is necessary.
“Many consumers have asked us for
‘personal’ Dolby Surround Sound,” Bevier
said. “With the Lucas Personal Home
Theater, you can experience Pro Logic
right through your headphones.” Lucas is
connected between your surround
source—even a TV— and your head-
phones. It generates the necessary
Dolby Surround Sound signals via elec-
tronics, creating a virtual five-speaker lis-
tening experience. Settings can be fine
tuned to your preference at a touch of a
button. Up to 15 preprogrammed “ear

SPECIAL ADVERTISING SECTION

types” are built into the system.

While exploring new horizons,
Sennheiser hasn't forgotten its main
claim to fame—wired headphones. The
latest addition to the lineup is the HD 600
open dynamics headphones with an
advanced diaphragm design. Computer
optimized magnet systems minimize har-
monic and intermodulation distortion.
Frequency response is a scintillating
12-39,000 Hz, making them ideal for
studio professionals—or anyone who
loves great sound.

MUSICATITS HINEST

Attention to detail is evident throughout
the entire audio chain. More companies
than ever are expending engineering
know-how on the reproduction of com-
pact discs. One firm in the forefront is
JVC Musical Industries and their widely
praised XRCDs—Extended Resolution
Compact Discs. Simply put: They deliver
higher fidelity by enhancing the master-
ing and manufacturing of CDs with the
goal of retaining the highest sonic purity
of the original music. JVC has worked

- this magic on classic recordings ranging

from jazz and fusion to blues.

“We got the master tapes to that first
Mighty Sam McClain recording | did,”
said XRCD Creative Consultant Joe
Hartley. “| supervised the XRCD master-
ing and the results are very similar to the
master tape,” Hartley noted. “I'm not say-
ing it's exactly like analog, but in some
ways it's the most analog-sounding CD
I've ever heard. XRCD sounds more of
what | know is on the original recording.”

The XRCD process starts at the mas-
tering level. The analog signal is taken
directly from the mastering console and
digitized using JVC'’s 20-bit K2 Super
Coding, which has a dynamic range of
108 dB. The 20-bit signal is transferred to
a Sony PCM-9000 which stores the infor-
mation on a magneto-optical disc instead
of the more commonly used U-matic
1630 tape. The XRCD process takes
advantage of the stability of the disc as
well as its 20-bit capacity. At the JVC
manufacturing plant in Japan, the 20-bit
Sony disc is converted to 16 bits using
the K2 Super Coding in a bit down mode.
The 16-bit signal is then EFM encoded.
The K2 laser is used to reshape the EFM
signal right before going to the iaser of
the glass cutter. The end result of this
process is the highest quality digital
transfer— from mastering to compact

disc— with higher accuracy in sound
quality and imaging. And just as impor-
tant, no special boxes or decoders are
required to enjoy the over 30 XRCD
discs currently available.

Among the artists available on XRCD
include Grammy Award-winning Bill
Holman, Carmen Lundy, Oscar Castro-
Neves and Tom Coster. You'll also find
Tiger Okoshi, Nakagawa, Hiroko and
Spirit Traveler. AudioQuest Music
licensed a number of its classics for
XRCD treatment, including Mighty Sam
McClain, Bennie Wallace, Terry Evans
and Doug McLeod. Fantasy Records and
Concord Jazz have also joined the band-
wagon, featuring jazz greats Count Basie,
Mel Torme, Wes Montgomery, Bill Evans,
Cal Tjader and Duke Ellington. JVC Music
has just finished their first pop discs: The
Band, Tina Turner's Private Dancer, and
Steve Miller's The Joker; theyre due out
in October and November.

JVC also has an XRCD sampler disc
that offers audio enthusiasts a taste of
the superior sound. “All of this attention
to detail allows the listener to enjoy the
music just as the artist, producer and
engineers originally intended it,” Joe
Hartley said. ®

For more information, please write,
call or contact the manufacturers
below.

AudioQuest

PO Box 3060

San Clemente, CA 92674
714-498-2770

JVC Musical Industries

3800 Barham Blvd. Suite 305
Los Angeles, CA 90068
213-878-0101

" Kimber Kable
2752 South 1900 Wast
Ogden, UT 84401
801-621-5530

Sennheiser

6 Vista Dr.

PO Box 987

Old Lyme, CT 06371
860-434-9190

This special advertising section
was specially prepared for the pub-
lisher of Audio magazine. None of the
magazine’s editorial personnel were
involved.
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EDWARD M. LONG

KEF
RDM ONE SPEAKER

Wl n 1962, Raymond Cooke, who had
worked for a number of years with G.A.
Briggs of Wharfedale, started his own
| speaker company. Since his factory
| building was owned by the Kent Engi-
J neering Foundry, he called his compa-
ny KEF. The company was a pioneer in the
use of plastic diaphragms; the first KEF

speakers had woofers with large, flat, poly-
styrene diaphragms and treble drivers with
polyester domes. Now 35 years old, KEF has
gained an enviable reputation for produc-
ing excellent loudspeaker systems.

The RDM One’s small, sealed enclosure
houses a single 62-inch driver, yet it’s a
two-way speaker. The driver, which KEF
calls Uni-Q, has a 1-inch tweeter mounted
on the pole piece at the center of the 6Y3-
inch woofer’s magnet. This puts the treble
diaphragm near the apex of the bass di-
aphragm. The Uni-Q driver is mounted off-

center on the front baffle. The enclosure is
made of %-inch medium-density fiber-
board (MDF) and weighs 14.3 pounds. The
bevelled sides have a beautiful red gloss fin-
ish, while the other four surfaces are finished
in matte gray; high-gloss cherry veneer and
charcoal gray finishes are also available. The
enclosure’s internal volume is 8.78 liters
(536 cubic inches) and is filled with two
rolls of polyester acoustical damping mate-
rial; this absorbs sound from the rear of the
driver that could be reflected back through
the cone and color the sound.

The Uni-Q driver is recessed 3 inch into
the %-inch-thick baffle and held by three
Phillips-head sheet-metal screws, which are
hidden by a decorative black-plastic ring
that covers the rim of the driver.

The %-inch-thick grille, covered with
black cloth, is a solid panel except for a sin-
gle hole in front of the driver; this allows
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the driver’s sound to pass while effectively
blocking baftle vibrations that could color
the sound. The hole’s diameter increases
from 6% inches near the driver to 7% inch-
es at the front of the grille; this reduces the
chance that reflections from the edge of the
hole could roughen the frequency response.
The grille fastens securely by four pins that
mate with rubber sockets in the baffle; the
rubber also isolates the grille from enclo-
sure vibrations.

Two pairs of gold-plated binding posts
are mounted in a recess on a wide plastic
plate that occupies nearly all of the enclo-
sure’s rear panel. One pair is connected to
the crossover’s high-pass filter, which feeds
the tweeter; the other pair connects to the
low-pass crossover filter that feeds the
woofer. A gold-plated strap connects the
positive terminals of the woofer and tweet-
er, and another connects the common ter-
minals. The straps can be removed for bi-
wiring; if the RDM Ones must be located
far from the power amplifier, necessitating
long cable runs, using separate cables for
the bass and treble might help clarify the
sound. The binding posts come with red
and black plastic inserts in their end holes,
to prevent some European AC power plugs
from being connected to the speakers, but
their %-inch spacing enabled them to hold
dual banana plugs when I removed the in-
serts. Holes in the sides of the binding posts
accommodate heavy-gauge speaker wire.
There are also two threaded inserts, spaced
vertically about 2% inches apart, in the rear
panel; they appear to be for some kind of
wall mounting, but the manual doesn’t
mention them.

Rated Frequency Response: 100 Hz to
18 kHz, +2 dB; —6 dB at 75 Hz.

Rated Sensitivity: 87 dB at 1 meter, 2.83
V rms applied.

Rated Impedance: 6 ohms.

Recommended Amplifier Power: 30 to
125 watts.

Dimensions: 117 in. H x 9% in. W x
8% in. D (30 cm x 23.4 cm x 22 cm).

Weight: 14.3 Ibs. (6.5 kg).

Price: $900 per pair.

Company Address: c/o Adcom, 11 El-
kins Rd., East Brunswick, N.J. 08816;
908/390-1130.

For literature, circle No. 91
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The crossover, behind the rear-panel
plate, consists of three inductors, four ca-
pacitors, and five resistors. Three of the re-
sistors are rated at 5 watts while two large,
1-ohm resistors are rated at 11 watts each.
The high-pass filter, which feeds the tweet-
er, is a third-order design with two series
capacitors and a shunt inductor; a two-re-
sistor pad attenuates the tweeter’s level to
match the woofer’s. The low-pass filter,
which feeds the woofer, is a modified
fourth-order design with two series induc-
tors and two shunt capacitors, a 12-ohm re-
sistor (between the first shunt capacitor and
the junction of the negative binding post
and the negative woofer terminal), and the
1-ohm, 11-watt resistors mentioned above.
The 1-ohm resistors are paralleled with
each other, for a resistance of 0.5 ohm, and
connected in series with the positive woofer
terminal.

THE KEF RDM ONES
HAD A FORWARD SOUND

AND PRODUCED CLEAR,
PRECISE IMAGING.

The series resistance acts as a kind of
equalizer by interacting with the woofer
impedance. In the bass range, where that
impedance is highest, the 0.5-ohm resis-
tance appears relatively small and the out-
put is reduced very little. In the lower mid-
range, where the impedance is much lower,
the resistor reduces the output, so the bass
will be louder by comparison.

Use and Listening Tests

I’'m presenting this section before “Meas-
urements,” to better correlate my test re-
sults with the comments from my listening
panel. For the panel’s evaluations, I placed
the KEF RDM Ones on Tekna Sonic speak-
er stands, which have Tekna Sonic C5 ab-
sorbers attached under their top plates.
Each stand is 27 inches high, which placed
the RDM One’s Uni-Q driver at the same
height as my reference speaker’s midrange
and treble drivers. (Those drivers cover the
range from 150 Hz to 20 kHz; frequencies
below 150 Hz are reproduced by the speak-
er system’s woofer, which is down only

3 dB at 32 Hz.) The RDM Ones
and the reference speakers were
toed in so that centered listeners
would be on axis.

Most of the listening evaluations
were done by one panel member at
a time; this is more time-consum-
ing, but [ think it gives each listener
a better opportunity to sit in the
best spot when evaluating the
loudspeakers’ stereo reproduction
of instrument positioning and
space. Each panel member was
asked for written comments on
how the KEFs’ reproduction of
various instruments’ sound and
the spatial effects of different
recordings compared to that of the
reference speakers.

[ began each listening session
with the Sheffield recording of
Toccata, by Alessandro Piccinini,
performed by the Newman & Olt-
man Guitar Duo on Passions
(Sheffield Lab 10058-2-F). The
comments were: “fingering sounds
brighter,
“less body to guitar sound,” and

» <«

slightly more forward,”

“guitar sounds slightly clearer and
more precise.”

The next selection was Franz
Doppler’s “Duettino Américain,”
Opus 37, played by Jean-Pierre
Rampal, Claudi Arimany, and John
Steele Ritter on Romantic Music for
Two Flutes and Piano (Delos DE
3212). This caused panel members
to comment: “less breath sound on
flutes,” “flutes are slightly for-
ward,” “piano well centered but

» o«

back in space,” “piano sounds

»

smaller,” “good instrument place-
ment,” and “slightly less spacious.”

The comments for “Horse and
Rider,” by the Steve Miller Band on
Wide River (Polydor 314 519441),
were: “voice is very good but less

» o«

articulate,” “voice is brighter,”
“voice is more forward,” “har-
monica is more prominent,” “bass
not as deep,” and “much less bass.”

When [ played the Allegro non
Troppo movement from Dimitri
Shostakovich’s Symphony No. 8
(performed by the Dallas Sympho-

ny Orchestra conducted by An-
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drew Litton, Delos DE 3204), the com-
ments were: “trombones bright but less
body,” “trumpets brighter,” “brass sounds
sharp,” “strings slightly zingy,” “strings
more forward,” “less upper sheen on

» «

800 Hz and 2 kHz in the frequency

response (Fig. 1). This bump ex-

C  plains why the panel members

consistently called the RDM One’s

sound “bright” and “forward.” My

measurements indicate that the

crossover frequency is at 2.1 kHz

(as specified) and that output is

very well controlled above and be-

low this point. It’s common for

grilles to roughen a speaker’s re-

sponse, but the RDM One’s grille

seems rather to smooth it above 2

kHz. I therefore kept the grille on

for all other measurements and the

listening evaluations. All my lab

tests, with the exception of har-

monic distortion, were made with

the speaker and microphone away

from all reflecting surfaces, a 4-pi-
steradian measurement.

At the crossover frequency, the
woofer’s phase is —172.7° and the
tweeter’s is —75.6°, a difference of
97.1° (Fig. 2). This amounts to a
time offset of about 128 microsec-
onds, equivalent to a displacement

of 1% inches between the woofer and
tweeter. The comments about the RDM
One’s slightly less articulate rendering of
voices and the slightly duller snare-drum
attack may be partly due to this offset.
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The
terminals’
plastic
inserts
prevent
the use of
banana
plugs

but can be

removed.

The impedance (Fig. 3) never drops be-
low about 5.8 ohms, so the RDM One
should be easy to drive by any reasonably
designed power amplifier. The maximum
impedance, 34 ohms (reached at the cross-
over frequency), is 5.9 times the minimum,
enough variation for the resistance of your
speaker cables to affect the frequency re-
sponse. The cable resistance will act as a re-
sistive dividing network that can attenuate
the signal more where the RDM One’s im-
pedance drops low and less where its im-
pedance is high.

Figure 4 shows the RDM One’s output
and its second- and third-harmonic distor-
tion at sound pressure levels of 90 and
100 dB. These curves were made with the
microphone and the RDM One on a ce-
ment surface; this is called a 2-pi-steradian,
or half-space, measurement. With equal in-
put power, the sound output from the
RDM One is approximately 6 dB greater
than in the 4-pi-steradian measurements of
Fig. 1. At the 100-dB level, the second har-
monic at 50 Hz is 4.5% and the third har-
monic is 3% at that frequency, both very
good for a 6%-inch woofer. At 150 Hz,
however, although the third harmonic
drops to a very low 0.5%, the second har-
monic bumps up to 4%. The only comment
by the listening panel that might relate to
this was the one about congestion at loud
levels, but this could also have been caused
by the KEF speaker’s second- and third-
harmonic distortion in the range between
500 Hz and 1.6 kHz, which measured a little
less than 1%. At 90 dB SPL, the distortion
dropped to 2.5% second and 3.2% third at
50 Hz. At 900 Hz, there was about 0.8%
third-harmonic distortion and the second
harmonic dropped to less than 0.3%.
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The panel members were each seated on
the listening setup’s center line, equidistant
from the RDM Ones (sometimes called the
sweet spot), but your listening position
may not always be as ideal. The curves in
Figs. 5A, 5B, and 5C give some indication
about how the RDM Ones perform when
you listen to them while seated off their
central axis. The three graphs are almost
identical, which demonstrates the advan-
tage of having the tweeter mounted in the
center of the woofer. Figure 5A shows hori-
zontal dispersion with the speaker in its
preferred orientation, upright and with the
Uni-Q driver toward the top. Figures 5B
and 5C show horizontal dispersion but with
the speaker lying on its side (equivalent to
vertical dispersion with the speaker up-
right). If you must place the RDM One on
its sidle—on a bookshelf, for instance—
you’d probably get slightly better response
if you place it with its Uni-Q driver toward
the outside of the array, away from you

(Fig. 5C), rather than with the driver
facing toward the inside (Fig. 5B). But
try both orientations before deciding
which is better.

The RDM Ones reproduce square
waves reasonably well (Fig. 6). The
shape of the 300-Hz square wave at-
tests to the time offset between the
woofer and tweeter that is seen in the
phase plots of Fig. 2. The initial posi-
tive spike confirms that the woofer’s
output lags the tweeter’s by about 128
microseconds. This doesn’t seem like
much, but once you are used to listen-
ing to speaker systems that have much
less time offset between drivers, you
can hear how it affects voice articula-
tion and the attack of transient sounds
such as rim shots, cymbals, and brass
instruments.

The energy/time responses for the
bass and treble drivers (Fig. 7) show
the energy and its time spread for the
frequency range. This data, too, indi-
cates that the woofer’s output lags the
tweeter’s. Depending on which points
on these curves you use as references,
the delay is 250 to 350 microseconds,
equivalent to an air-path delay of 3.4 to
4.75 inches.

When fed a positive-going cosine
pulse, the RDM One initially responds
with a positive output, but this is fol-

lowed by a negative-going output of even
greater amplitude (Fig. 8). Ideally, the out-
put should be a positive acoustical output
that returns to zero and stays there (like the
input waveform), with no further output in
either direction; unfortunately, the charac-
teristics of real-world loudspeaker drivers
and crossover networks don’t allow this, so
loudspeaker designers must choose be-
tween various compromises. Because |
made my measurements before I began the
listening sessions with my listening panel, [
was aware of the RDM One’s response to
this test. I therefore used familiar CDs to
determine that the RDM Ones sounded
more realistic when connected in opposite
polarity to my reference systems and wired
the KEFs with this reversed polarity for the
listening tests.

I also measured the RDM One’s near-
field bass response with a B&K 4133 micro-
phone close to the woofer. As the input fre-
quency was lowered from 1 kHz down to
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about 150 Hz, the output gradually rose
and then rolled off slowly below 150 Hz.
The RDM One’s maximum output, which
was reached at 150 Hz, was about 7 dB
higher than at 1 kHz.

To measure the KEF RDM One’s enclo-
sure vibration, I placed an accelerometer in
the center of a side panel; vibration was
greatest between 720 and 900 Hz, and there
were lesser peaks at 290, 1,100, and 1,600
Hz. Some of these vibration peaks corre-
spond to the distortion maxima seen in Fig. 4;
it might be possible to reduce the RDM
One’s distortion and make its sound even
clearer by judiciously placing vibration ab-
sorbers on the inside cabinet walls, but I
didn’t try this.

After all the lab tests and the listening
sessions were completed, something jogged
my memory about the sound of the Rogers
version of the famous BBC LS3/5a monitor.
(The LS3/5a was jointly developed by the
BBC and KEF, and though other companies
built these speakers, KEF made all the driv-
ers and most of the crossovers for them.) |
pulled out some measurements that I had
performed years ago on this loudspeaker,
and [ was struck by the similarity of its fre-
quency and square-wave responses to those
of the RDM One. Although I no longer
have the LS3/5a for sound comparisons and

THE RDM ONE
REMINDED ME OF
THE CLASSIC BBC LS3/5a,

BUT WITH DEEPER BASS
AND HIGHER OUTPUT.

know that [ can’t rely on my long-term au-
ditory memory, I am convinced that there
would be similarities between the two sys-
tems. In any case, 'm sure that the KEF
RDM One sounds as clear and precise as
the Rogers LS3/5a did but can do so at
much higher SPLs; it also goes deeper in the
bass. For music like the first two selec-
tions used in the listening-panel sessions,
the RDM Ones are excellent. For movie
soundtracks and for more dynamic music
that covers a broad frequency range, you
will need a subwoofer. Either way, the KEF
RDM Ones are an excellent value—and
very good looking, too. A
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BASCOM H. KING

SONIC FRONTIERS
LINE 3 PREAMP

he Line 3 is the top model in a series
of three new tube preamplifiers
from Sonic Frontiers. Like the com-
pany’s Power 3 tube power amps,
the Line 3 takes a serious shot at the

state of the art. The three Line series
preamps share the same functions and
front-panel layout, differing only in the ex-
tent and sophistication of their circuitry
and power supplies. All three units come
with an unusual, circular remote control, a
mere 3 inches in diameter, that looks cute
and feels good in your hand.

All three models have fully balanced, dif-
ferential active circuitry, which I consider a
big plus for sonic performance. It ensures
that both phases of a balanced input signal
are represented in each output phase and
thus are represented in the unbalanced out-
put, too. Further, this arrangement en-

ables balanced out-
put from single-end-
ed input signals with-
out additional circuitry.
The Line 3 has several inter-
esting, useful features. A memory system
enables you to store startup volume and
balance settings for the various inputs. Al-
though the Line 3 does not have built-in
surround decoding, it has a surround
sound processor mode, which bypasses all
the preamp’s functions and routes the sig-
nals from your surround processor’s main-
channel outputs directly to the preamp’s
output jacks. Instead of providing a simple
headphone amplifier of its own, Sonic
Frontiers incorporated one from Head-

Room with spatial processing that makes

stereo recordings sound more natural
through headphones. The rear panel also
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has an input jack for commands from in-
frared repeater pickups in other rooms and
an output jack for a relay trigger that can be
used to operate retractable screens or other
home theater accessories.

The display window in the front panel
shows each channel’s volume setting and
the status of the switches for the input se-
lector, stereo/mono mode, output polarity,
and muting. The display is flanked by the
eight input-selector buttons on one side
and the volume control and “Standby/Op-
erate” switch on the other. Below the dis-
play are the headphone jack and pushbut-
tons for output polarity, balance, mono/
stereo mode, and muting. The main power
switch is on the front panel of the power
supply, which has the same size and general
appearance as the preamp.

On the Line 3’s rear panel are two sets of
balanced and four sets of unbalanced nor-
mal inputs, a tape monitor, and the unbal-
anced bypass inputs for your surround
processor. Each channel has two balanced
and two unbalanced preamp outputs and
an unbalanced tape output. Also on the rear
panel is a multipin connector for the cable
from the separate power supply and the in-
frared-repeater and relay-trigger jacks.

All input and output connectors are
mounted to a circuit board at the rear
of the Line 3’s interior, together
with the signal-switching relays.
Most of the interior is taken up
by the main board, which holds
the tubes and associated signal
circuitry, the power regulator cir-
cuitry and heat sinks, and the
HeadRoom headphone amplifier.
Sorbothane mounts protect this board
from external vibrations. All control cir-
cuitry is in a shielded subenclosure just be-
hind the front panel.

sions: Two chassis, each 19 i
in. H x 14% in. D (48.3
cm x 36.2 cm).

yany Address: 2790 Brighton
kville, Ont., Canada L6H
/829-3838;

sonicfrontiers.com;
.sonicfrontiers.com
rature, circle No. 92

Photos: Michael Groen
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In the Line 3, all input and output switching is handled by relays.
All inputs except the selected one are grounded. The input jacks are
therefore connected to the relay contacts through series resistors, so
that sources connected to the unselected inputs won’t see a brutal
short. The value of each resistor is 475 ohms, high enough to give the
desired effect yet low enough to keep from slowing down the circuit
and making it roll off high frequencies. The balanced inputs, of
course, have such a resistor in each signal leg.

If a balanced input signal is selected, both of its phases are taken
to the tape monitor selector relay; when an unbalanced input is se-
lected, an additional relay switches the monitor input’s ground con-
nection from the negative phase of the balanced input circuit to
ground. The tape output, which is also unbalanced, receives the se-
lected input’s positive phase through a buffer.

From the tape monitor relay, both phases of the signal go to the
volume control. Between that relay and the control is the relay for the
stereo/mono mode selection; in mono mode, it connects the corre-
sponding phases of the two channels together through resistors. Be-
cause of these resistors, the “mono” mode actually leaves about 8 dB
of stereo separation, for natural stereo reproduction through head-
phones and, Sonic Frontiers says, to avoid altering the timbre of ster-
eo recordings through unpredictable cancella-
tions and reinforcements of different frequencies:

The volume control consists of two digitally
controlled attenuator ICs made by Crystal Semi-
conductor, one per channel, that adjust the Line
3’s volume and balance in 0.5-dB steps over a
95.5-dB range. Each of these ICs is a stereo unit, to
handle the two signal phases. This attenuator has
tight tracking between its sections, which insures
good common-mode rejection over the volume
control’s range. A technical paper from Sonic
Frontiers states that this volume control, together
with its new tube circuitry, yields even better sound than its past de-
signs that used four-gang, switched-attenuator volume controls.

Next in the signal chain is the heart of the preamp, the vacuum-
tube line amplifier circuit. Its input stage is a differential amplifier
consisting of one 6922 twin triode per channel, with an AC balance
control between its cathodes. This control’s wiper is connected to
the plate of a 6GH8 pentode/triode tube’s pentode section (more
about its triode section later). This pentode functions as a constant-
current source for the input differential pair and is connected to a
regulated —125-volt supply. The plate outputs of the differential pair
are connected through 12-kilohm plate-load resistors to a regulated
176-volt supply; each input triode conducts about 4.7 milliamperes.

From the input stage’s plates, signals are capacitor-coupled to the
output stage, which is configured as a cathode follower with a con-
stant-current source. In this case, the cathode follower consists of
paralteled halves of two 6922 dual-triode tubes while the constant-
current source uses the other halves of these tubes, also in parallel.
Each channel therefore uses four 6922 dual-triode tubes, two per sig-
nal phase. This stage receives power at +125 and 125 volts from
dedicated voltage regulators. The signal is directly coupled from the
cathodes of these 69225 to the output.

A separate servo circuit for each output phase compares the DC
level at the output to ground. The amplified error signal is applied to
the middle of a voltage divider that is connected across the output

stage’s positive and negative 125-volt supplies. Another point, close
to the -125 volt end of the divider, is connected to the grids of the
cathode follower’s paralleled current source. A third point on this
divider, which is slightly negative with respect to ground, is connect-
ed to the cathode followers’ grid-leak resistors. Thus, the servo keeps
the output cathodé at ground potential. It also keeps the output of
the error amplifier at or near zero, maximizing the range over which
the error amp can control the output’s DC offset.

The two phases of the output are summed through matched resis-
tors and applied to the grid of the 6GH8’s triode section. Its cathode
feeds a two-resistor voltage divider that ends at the ~125 volt supply.
The output of the voltage divider drives the control grid of the
6GH8’s pentode section; because a capacitor bypasses this divider’s
upper resistor, the AC signal is coupled to this grid. This error-cor-
rection system helps keep the amplitudes of the two output phases
equal, whether the input signals are balanced or unbalanced: Any
difference between the two output phases modulates the pentode
current source, modifying the effective drive in the input differential
amplifier so as to restore the output balance. This error-correcting
topology has been used in tube and solid-state instrumentation am-
plifiers, but T don’t recall seeing it in tube audio circuits before. This

is definitely not your everyday tube preamp!

" Between the tube section and the output jacks,
the balanced signal passes through three more re-
lays. The first of these selects the surround-proces-
sor input, bypassing the Line 3’s main input selec-
tor, tape monitor, volume control, and gain stages.
Since the surround-processor input is unbalanced,
the negative-signal leg of this relay is grounded
when that input is selected. The second relay is
used for polarity reversal. The final relay mutes the
preamp by disconnecting its output jacks from the
signal circuitry and grounding them.

The Line 3’s power supply regulators are as unusual as its signal
circuitry—shunt regulators instead of the usual series type. In series
regulators, voltage passes through the regulating element. In a shunt
regulator, a fixed resistor is connected between the unregulated in-
put and the regulated output and its output end is shunted to
ground; the shunt is a variable element that passes just enough cur-
rent to keep the output voltage constant. In both designs, the regula-
tor is controlled by an error amplifier, which senses the regulator’s
output and feeds a corresponding error signal to the regulator’s con-
trol input. For the concept to work, the amount of current flowing
through the shunt clement when the circuit is idling is typically
about equal to the output load current. When the load current in-
creases, the current in the shunt element decreases by the same
amount. Since the total current flowing in the series resistor is there-
fore the same, the output voltage doesn’t change. The disadvantage
is that shunt regulators dissipate more power than series regulators
do. Sonic Frontiers chose this topology because shunt regulators are
said to maintain a very low output impedance out to high frequen-
cies; the regulators in the Line 3 are said to hold their output imped-
ance to less than 0.05 ohms up to 200 kHz, no mean feat. This low
regulator output impedance helps the tube circuitry perform opti-
mally over a frequency range wider than the audio band. Each chan-
nel’s active circuitry has four of these regulators, two for its input
stage and two for its output.
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Fig. 1—Frequency response B

with instrument load for
balanced input and output
(A) and unbalanced input
and output (B).

The interior of the Line 3’s pow-
er supply is almost completely occu-
pied by a large circuit board, whose
mirror-image layout shows that
this is a dual-mono supply. Each
channel’s supply has a shielded
and potted toroidal power trans-
former, two high-voltage filter
chokes, four Solen metalized-poly-
propylene filter capacitors, and
heat sinks for its low-voltage regu-
lators. Between the two channels’
heat sinks is a third power supply,
for the control logic, with its own
power transformer. Parts and con-
struction quality are first-rate in
this beautifully made component.

Measurements

Frequency response with the
volume control fully clockwise
and instrument loading is plotted
in Fig. 1. With balanced input and
output (Fig. 1A), the channels act
very much alike, but with unbal-
anced input and output (Fig. 1B),

Table I—Input sensitivity with volume control at maximum and IHF

load (10 kilohms paralleled by 1,000 picofarads).

Unbalanced Input to
Unbalanced Main Output
Unbalanced Input to Tape Output

Unbalanced Input to Balanced Main Output
Balanced Input to Unbalanced Main Output

Balanced Input to Tape Output

Balanced Input to Balanced Main Qutput

there is a notice-
able difference be-
tween the chan-
nels at frequencies

Sensitivity

above about 40
Lo Bl kHz. Changing
1142 mv 134 mv from instrum'ent
to IHF loading

5249 mV  524.0mV
dropped the out-

56.8 mV 56.2 mV
put by 0.05 dB for

1134mV  1122mV
unbalanced con-

1,071.4mV 1,066.6 mV .

nections and 0.07

56.8 mV 56.3 mV

dB for the bal-

Table l—Output noise levels for minimum and maximum settings of
volume control. IHF S/N ratios with balanced input and output were
87.4 dB for the left channel and 87.2 dB for the right; with unbalanced

input and output they were 89.7 an

Bandwidth Min.

Balanced Input and Output
Wideband 119.2
A-Weighted 29.8

Unbalanced Input and Output
Wideband 117:5
A-Weighted 18.4

d 89.4 dB.

anced ones, but
left the shapes of
the curves pretty
much unchanged.
For unbalanced
input and output,

Noise, pV the frequency re-

LEFT RIGHT sponse did not
Max. Min. Max. change with vol-
ume-control set-

1952 1199 1974 ting down to —40
37.9 22.9 38.7 dB, but there was
some high-fre-

quency rolloff at

141.9 135.7 158.2 lower settings, hit-
237 20.4 25.5 ting 10 dB down

at 200 kHz when
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THELINE3
IS BEAUTIFULLY MADE,
WITH FIRST-RATE PARTS
AND CONSTRUCTION.

the attenuation reached —70 dB; with bal-
anced input and output, the rolloff was not
as great.

Rise and fall times with unbalanced in-
put and output were 0.8 microsecond in the
left channel and 0.4 microsecond in the
right at an output level of +1.25 volts; [HF
loading did not change these times appre-
ciably. At £5 volts, some slewing became
apparent and rise and fall times increased to
1.1 microseconds and 0.8 microsecond, re-
spectively. Slew rate was about +10 volts per
microsecond. A 20-Hz square wave exhibit-
ed a just noticeable tilt of about 5%.

The common-mode rejection ratio
(CMRR) is shown in Fig. 2 for the left chan-
nel; the right channel performed similarly—
which is to say, quite well. For the unbal-
anced outputs, CMRR is an indirect
measure of the circuit’s ability to represent
both phases of the balanced input signal
equally in the unbalanced output; the better
the CMRR, the more balanced the two
phases of the output are. As mentioned ear-
lier, only a circuit with fully balanced, sym-
metrical topology can represent both bal-
anced input phases equally in an
unbalanced output signal.

Qutput impedance was a low 50 ohms
for the unbalanced main outputs, about 78
ohms at the balanced outputs, and less than
1 ohm at the tape outputs. Input imped-
ance was 10.4 kilohms for the unbalanced
jacks and 20.8 kilohms for the balanced
ones.

Figure 3 shows total harmonic distortion
plus noise (THD + N) as a function of out-
put level with THF loading. Compared to
instrument loading, the IHF load did not
increase distortion very much and had very



little effect on maximum output. Distortion
was generally lower with balanced input
and ocutput (Fig. 3A) than with unbalanced
(Fig. 3B). As you can see, the Line 3 has the
desirable property of maintaining virtually
the same low distortion at all audio fre-
quencies. The sudden increase in distortion
at high levels, which normally indicates
clipping at a circuit’s output, is actually a
function of input level in the Line 3, caused
by overloading of its digital volume control,
not its tube circuitry. With balanced input
and output, the first measurable effect oc-
curs at an input level of about 7.85 volts,

ASSOCIATED
EQUIPMENT USED

Equipment used in the listening tests

for this review consisted of:

CD Transports: Sonic Frontiers SFT-1
and PS Audio Lambda Two Special

CD Electronics: Z-Systems rdp-1 digital
preamp, Genesis Technologies Digital
Lens anti-jitter device, and Sonic
Frontiers SFD-2 MKII, Classé Audio
DAC-1, and Threshold DAC 2 D/A
converters

Phono Equipment: Oracle turntable,
Well Tempered Arm, Accuphase AC-2
moving-coil cartridge, Vendetta Re-
search SCP-2C phono preamp, and
phono stage of Anthem Pre 1 preamp

Additional Signal Sources: Nakamichi
ST-7 FM tuner, Nakamichi 250 cas-
sette deck, and Technics 1500 open-
reel recorder

Preamplifiers: Threshold T2 and Fors-
sell balanced tube line driver

Power Amplifiers: Sonic Frontiers Pow-
er 3 and Quicksilver M-135 mono
tube amplifiers, Houston GSP-02 ster-
eo tube amp, and Threshold 600D
stereo amp

Loudspeakers: Audiostatic ES-500s,
B&W 801 Matrix Series 3s, and Gene-
sis Technologies Genesis Vs

Cables: Digital interconnects, Illuminati
DX-50 (AES/EBU balanced); analog
interconnects, Transparent Cable Mu-
sicLink Reference (balanced) and Tara
Labs Master and Music and Sound
(unbalanced); speaker cables, Transpar-
ent Cable MusicWave Reference and
Tara Labs RSC Master Generation 2

and the onset of clipping becomes
visible in the output waveform at
an input voltage of 8.2 volts. For
unbalanced input and output, the
corresponding figures were 3.9 and
4.2 volts. I’'m not stating this to
find fault—the Line 3’s input ac-
ceptance is certainly adequate—
but merely to clarify which portion
of the circuit is doing what.

Interchannel crosstalk, with the
volume control at its maximum,
was lower in the balanced input
and output mode, less than —110
dB up to 2 kHz, rising to about -90
dB at 20 kHz. For unbalanced in-
put and output, crosstalk was less
than —110 dB up to 200 Hz, rising
at 6 dB per octave to about —73 dB
at 20 kHz. Results were essentially
the same at lower volume settings.

In the right channel, DC oftset at
the preamp outputs was —5.0 milli-
volts for the positive phase and
—0.7 millivolt for the negative;
right-channel measurements were
+2.3 and +5.1 millivolts. The Line 3
drew 0.7 ampere of AC from the
line in the standby mode and 1.56
amperes when switched on.

Input sensitivity measurements
for various input/output combina-
tions are enumerated in Table 1.
Noise measurements, which were
very similar for the two channels,
are given in Table I1.

Use and Listening Tests

The Line 3’s ergonomics and
sound impressed me when 1 first
put it in my system and kept on
impressing me as | used it. I found
myself enjoying music with the
Line 3 and having no desire to go
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Fig. 2—Common-mode
rejection ratio.

X LABS  THD+N(X) ws momsured LEVEL(V)

"

[al,H-

i
l_llllm LI

100k 200k

A
|

|

iy
O

| i
=
1l |
A
o
sl
50
OUTPUT —V
A
m:(omn? m'ﬂfx):m:m:od‘lilf:(u) o
ST
BRI SN
Ly
é \ TTHH 2 g ,“1'3 |
oot | : ;‘ t_" == "?..H',! i Lo
[ F bR LT
R aiil
000! L
ol ! 0 20
OUTPUT — v
Fig. 3—THD + N vs. level B

for balanced input and
output {A) and unbalanced
input and output (B).

back to another preamp to improve the
sound. Reproduction was very clear, spa-
cious, and musically believable. Bass was
tight, articulate, and solid; mids and highs
were open and airy, with very little irrita-
tion, This is a very fine preamp, indeed.
The design of the Line 3 and its remote
control make it a delight to operate. The
clear, easy-to-read display of volume set-
tings also makes it easy to repeat previously
set levels and to adjust balance for particu-
lar recordings. [t’s also a great reviewing
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tool, as it’s equally at home with balanced
or unbalanced inputs and outputs. There
were no surprises or glitches in the Line 3’s
operation, just perfect behavior.

If you get the idea that I like the Sonic
Frontiers Line 3, you're right. It is one of the
best preamps I've had the pleasure of using
in my system, and it’s become my current
reference preamplifier. I highly recommend
an audition—though it might also be re-
warding to look into Sonic Frontiers’ less
expensive Line 1 and Line 2 models. A



The Equipment Authority sold at these sp

The following are just some of the
fine audio/video dealers that sell
Audio Magazine:

Esoteric Audio
4120 N. Marshall Way
Scottsdale, AZ 8525I

Pacific Audio & Alarm
2370 E. Orange Thorpe Ave.
Anaheim, CA 92806

Sound Tech/Los Gatos
15330 Los Gatos Blvd.
Los Gatos, CA 95032

Stereo Plus
2201 Market Street
San Francisco, CA 941 14

Jack Hanna Audio/Video
6130 Pacific Ave.
Stockton, CA 95207

Sound Eye
1317 Sartori Ave.
Torrance, CA 90501

Westside Int'l News Inc.
1 1949 Wilshire Blvd.
WV. Los Angeles, CA 90025

Durango Music Co.
902 Main Ave.
Durango, CO 81301

Video 7 West
22 Kneen Street
Shelton, CT 06494

Sounds Exclusive/Hanks
757 N. Montrose Street
Clermont, FL 34712

Bob’s News & Books
1515 Andrews Ave.
Fort Lauderdale, FL 33316

Audiomasters
102 Lafayette Street
Anma, IL 62906

Sounds Designs
808 Coldwater Road
Murray, KY 42071

Goodwins Audio
870 Commonwelth Ave.
Boston, MA 02210

New Horizon Books
20757 13 Mile Road
Roseville, Ml 48066

Audio-Video Alternatives
4526 N.Woodward Avenue
Royal Oak, M| 48073

Sound Advice Inc.
3348 Niles Road
St. Joseph, M| 49085

Matlack Communications
2866 Foxwood Drive
Marylane Hts, MO 63043

Harvey’s Stereo
2646 South Glenstone Ave.
Springfield, MO 65804

Pro Audio
1630 Country Club Plaza
St. Charles, MO 63303

Audio Visions
136 Main Street
Kalispell, MT 59901

Sound System
3201 State Route 27
Franklin Park, NJ 08823

Mario’s Sound Room
176 Franklin Ave.
Franklin Square, NY 11010

Sound Concept Inc.
264 East Route 59
Nanuet, NY 10954

Dalbec Audio Lab
51 King Street
Troy, NY 12180

Audio Encounters
4271 W. Dublin Granvill
Dublin. OH 43017

Sound Station
601 SE Frank Phillips Blvd.
Bartlesville, OK 74003

Sound Service
621 North Main Street
Guymon, OK 73942

David Lewis Audio
90 10 Bustleton Ave
Philadelphia, PA 19152

Stereo Shoppe
900 Washington Blvd.
Williamsport, PA 17701

Sound Decision
3727 Franklin Road
Roanoke,VA 24014

Sound Stage
5900 N. Point Washington Rd.
Milwaukee, WI 53217




Shculd | purchase a new big screen
TV now or wait until the new Digital
TV's start arriving in late 987

Herz’s my prediction regarding DTV
(or ADTYV). By late 1998, we may see
a few TV sets on the market that are
true HDTV’s, which initially will be
much more expensive than our
current NTSC sets (in the $5000+ price range).
The real issue though, is what are we going to
watch on our new widescreen HDTV? Getting TV
stations on-line to broadcast HDTV will happen at
first, only in th2 major TV markets. Then there is
the issue of what and how much HDTV

~programming a station will broadcast. Our
current NTSC sets will not be able to receive HD
programming i1 the HDTV format: but there will
be a converter box that you'll be able to use to
watch the HD sugnal on NTSC sets in the NTSC

When you’ve got questions about Audio and Video,

see a specialist

Presented by

What makes an electrostatic speaker
work!?

The electrostatic principal states that
like charges repel and opposite
charges attract. In an electrostatic
speaker, a diaphragm is charged with a
high voltage and supported between
two stators. Signal is increased in voltage by a
transformer and applied to the stators so that
when one stator becomes positive, the cther one
becorr es negative. The diaphragm is attracted to
one stator and repelled by the cther. As the
signal chznges pclarity, so do the stators. The
diaphragm’s movement in unison with the signal

'move,_s the surrounding air and creates sound.
Detail and transient response are superior to
~ dynanic drivers. Bass is typically entanced in

"LMn ‘electrostats by a dynamic woofe*

1 J.'

Each month, Audio Magazine's feature "See a Specialist” showcases the finesz audiolvideo:dealers frop across the country. The dealers,
chosen as a resuk of recommendations from equipment manufacturers, Audic Magazine staff and industry organizations, exemplify the best
audiolvideo dealers from New York to California. The chosen dealers offer solutions to problems that can best be handle¢ by a specialty

audio/video retailer,

If you would ltke to submit questions te dealers in your area please writs to

See a Specialist. ¢/ Audio Magazine. 1633 Broadway, NY, NY 10019
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COREY GREENBERG

PARADIGM REFERENCE
ACTIVE/20 SPEAKER

ctive speakers are the audio-

phile equivalent of panty-
hose on a guy. Even though
you’re never really told as a
boy that it isn’t kosher to
wear pantyhose under your
Tuff-Skins, you just know it’s wrong.
C’mon! Guys don’t wear pantyhose,
and that’s that. Unless, like me, your
high-school football coach tells you
to wear them under your pads and

football pants because it
helps you run faster and the
pads don’t scrape as much.
And besides, the pros do it,
so it must be okay.

So you decide to try it out
first in the privacy of your
bedroom, with a pair of
L’Eggs you swiped from
your mom. Quick check
down the hall, close the
door behind you, and mo-
ments later you’re pulling
on your first pair of ladies’
hosiery. And they feel good!
[ mean, really good! Your
legs feel better than they’ve
ever felt before, smooth and
sleek, with control that just
won’t quit. You feel like
you’ve stumbled onto a hal-
lowed secret of life: Panty-
hose rule! Pretty soon
you’ve got Gloria Gaynor
on the stereo and you're
kickin’ up your heels when
all of a sudden the door
swings open and it’s your
dad telling you to turn
down the music, and the
two of you just stand there
staring at each other for a
few seconds without saying
anything until he slowly
backs out of the room, you quickly
wriggle out of the L’Eggs, and that’s
the end of that. Hey, I didn’t say this
happened to me! I said you, you! I'm
all man, and I'll lick any fella says
otherwise.

The point is, an active speaker is—
that is, a speaker with an active line-
level electronic crossover and sepa-
rate internal amplifiers for each
driver—the same thing. All things
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being equal, active really is the best
way to go. But aside from Meridian’s
outstanding line of active speakers,
most audiophiles tend to shun the
concept like a leper.

Why? I guess the biggest mental
hurdle is the no-more-amps-on-the-
floor thing. With powered speakers
having their own internal amplifiers,
you no longer need to own a separate
amp. You just run some intercon-
nects between your preamp and the
speakers and away you go. So you
can’t use your favorite audiophile
amplifier with active speakers. But
picking and choosing amps is so
much fun, right? Zzzzz. Wake me
when it’s over.

The fact is, a well-designed active
speaker will kick the crap out of the
passive version of that same speaker
driven by the best amplifier in the
world. Because no matter how great
the amp is, it’s never quite in control
of the speaker’s drivers: It’s still got
to slap around a highly reactive, easi-
ly saturated passive crossover before
the power can get to the woofer and
the twecter. By replacing this bottle-
neck with an active line-level elec-
tronic crossover and giving each
driver its own separate amp with
nothing between them but a few
inches of wire, the drivers are locked
into much tighter control and a
whole host of sonic problems that
plague even the finest conventional
speakers are neatly sidestepped. The
difference between a passive and an
active version of the same speaker
can be jarring if you've never heard it
before; all kinds of distortions and
colorations you always attributed to
driver limitations are suddenly not
there anymore. I'm not kidding—it’s
a difference you hear immediately.

Incidentally, this is not a new idea.
Linn has been selling active versions
of its speakers for many years, and

Company Address: ¢/o Audio-
Stream, M.P.O. Box 2410,
Niagara Falls, N.Y. 14302;
905/632-0180.
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