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Inside Definitive’s Revolutionary BP2000
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more-expensive speakers!”
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Definitive's New
BP2000 Brings

You the Ulti

mate

Listening
Experience!

“The first speaker I have been able to audition in my own
familiar surroundings that has given me that special thrill
that usually costs ten or more times its price to obtain.”

“Frankly, if circumstances
allowed, [ would choose

these speakers for myself.”
—lJulian Hirsch, Stereo Review

Speaker of the Decade

Now, with the BP2000, Definitive
literally reinvents the loudspeaker.
We have combined a six-driver dual
D’Appolito bipolar array with a
built-in (side-firing) 300-watt
powered 15" subwoofer. (Yes, a
complete powered subwoofer built
into each speaker!) The result is
extraordinary sonic performance
beyond anything you've ever heard.

Both music and movies are
reproduced with unequalled purity,
transparency and lifelike realism.
And the astounding high resolution
imaging and awesome bass impact
totally envelop you in sonic ecstacy.
They are an amazing achievement!

-Julian Hirsch, Stereo Review

The Ultimate Home Theater

In addition to being an audiophile’s
dream, the BP2000s are also the main
speakers in Definitive’s AC-3 ready
Ultimate Home Theater System. This
astonishing system is absolutely the
finest sounding available. It recreates
a “you are there” spatial reality that
actually puts you into the soundspace
of the original cinematic action.

The complete system combines the
BP2000s ($1499 ea)) with a C/L/R 2000
center ($650 ea) and BPX bipolar sur-
rounds (from $399 ea.). Of course, dual
15" powered subwoofers are already
built into the sleek BP2000 towers.
Truly the ultimate listening experience!
Visit your Definitive dealer today.

Definitive Technology®

The Leader in High-Performance Loudspeakers

Definitive's complete AC-3 ready BP2000 Home Theater System 11105 Valley His. Dr. - Baltimore, MD 21117 + (410) 363-7148
is the perfect choice for ultimate music and movie performance.

CIRCLE NO. 17 ON READER SERVICE CARD

Visit us at hip//www.soundsite.comv/definitive.
See our dealer list on page 126



You Need More
Than Just Cable.

Ary cable can transmit electrical signals from one component to ancther, or f-om an amzlifier to the speakers.
But, ransmitling music takes more th&1 just cable. The shapes o musical waeweforms are ncredibly complex
=7 criticel signal timings are measured in microseconds. Ordinary nte-conrecting cakles or speaker cables
carno: faithfLlly preservs these complex musical -elationships across the full nusical spscirum.

Thet's why MIT's foundax literally invented high-performanc= intersonnects and s-eaker casles. MIT® haldz seven
Jasic paterts in high-oarformance cable and interface design. These fundamertzl technolzgy patents mean that
only MIT can bring ycu interconnec:s and speaker catles scient fically designed to eliminatz the non-linearities
anc distortions caused by other catles, ro matter whetrer the o-hers cost tens of collers or thousands.

f vou choose your sysm components with care, listening for the subtiaties of music zhet distinguish great -
components. then you need MlTerminator” interco~nects and sp2aker cekles. Tre hard science be~ind

MfTerminators raveals the full musical pozential of you- hign fidel tv sterec systam. Until yzu use MiTerm rators,
your' | never know how good ycur svstem can sound.

Paitented MIT Terminator Network

M T3 patented Terminatar Networks re the heart of MIT's saric superiority. Thes2 unigee netwolks enable
M:Terminalor int=rconnests and soeaker cables ‘0 deliver be er bass, clearer midrengs and smoothes _
tesksdird, anc 1o 2ahance the imag2, focus an soundstagi g of every recording yau isten to. -

M T's fundamental technology patent: are your assuramce tt at only MIT interconneets
ard saeaker caties can transmt all of the sourd qualty tha. vour program Sourcas
ard swerec systerm oamaonents a‘e zble to deliver.,

icomn™ interchangeable
connector system

M exclusive icom system fcr sa3aker cable co
tioms i s2 dnnovative, It 1as a pazeY pending, a d
M73msihabr speakar cadle has I-. Thanks to icon
interchaJeable conn2cior types, yowll always h
right cannector te fit “he tenninals 2° your amg
speikars. iconn’s Jold-phted conectors assure
conzac resstancearc czntaminationdree connes
bes: scund quality



Why MiTerminators
sound better

MiTerminator 2 [l zip cord
[l tvpical high-end cable

Superior Final Energy Component

In tramsmittng electrical energy, cables store and release 2nergy. MIT calls the amount of
energyd that is stored and rzleased the Final Energy Component. Unfortunately, as shown in
the plat, the Final Energy Compcnent in ordinary 12-gauge “zip cord” and a typical high-end
cable is non-linear — It changes value with signal frequecy. This non-linearity inevitably
causes cistartian and the loss ¢° both tonality and image inZegrity.

MIT ciscovered that increasing the Final Energy Compcnent of cables already having
outstanding elzctrical charactesistics dramatically improves the overall sound quality. By
emplcyirg te patented MIT Terminator Networks to store and release energy at the correct
levelsznd tmes, nonlinearities are greatly reduced or eliminated. This superior Final Energy

H ; . 2 . .
il Comppaent is a major factor in “he superb sound quality of MiTerminators.

Superior Efficiency MiTerminator™2 [l zip cord

MIT quantifies how well cables maintain correet ptase relatiorsiips between Bl typical high-end cable
audio signals’ voltages and currents as Efficience. Een cables szintai correct [
phase relationships, all of the signals’ energy tra 1d2es to the nexc zemponent or
to the speaker with 100% efficiency. Ordinary captes non-linearifies make them
much less efficient at low frequercies than at hign requencies, as the pbt shows
for “zlp cord” and for an ordinary high-end speaker cable. The senic resutts are
noise, distortion, loss of image quality, and excessiery “bright” tr22fe souad.

Efficiency
g
B3

As you can see from the plot, MIT's paten-ei Ferminator \ewaks give
MiTerminator cables a huge advantage over ardmary cables, raisng low-
frequency efficiency and “flattening” the ovzrail curve. This means that
MiTerminator cables deliver far more accurate brélty and imagrg, with lower
noise than ordinary cables can Although the glct shows speazer cables, the Frequency (Hz)
resuits also apply to interconnec:s.

Superior Imaging

Three-dimensional graphics of a typical listening room represeat ‘e sonic I zge cuality produced by three different speaker catles. The blue, red and yellow areas
indicate the image size, while the musical notes represents the quality of Image facus.

The blue area produced by ordinary 12-gauge c¢able Is tiny, indice$ag a small o=erall mege, and the blurry note indicates that the image is unfocused and poorly defined.
The resuit Is a constricted, unconvincing image lacking breadty, cgpth and life

The red area produced by a typical “high-end” cable is larger, but iz still too smali to create a convircing, lifelike soundstage. The blurry note indicates poor image focus
within the larger image area. The result is a larger image that orls makes the &ck o” focus and def nition more obvious and disappeinting.

The yeliow area produced by the MiTerminatos 2 is convincirgly arge, with t3 breadth and dept” to create a lifelike w
Soundstage. The sharp, clear note indicates solid image defirbon and focus thoughout the zudio spectrum. The - ol
superfor Final Energy Component and
Efficiency provided by MIT's Terminator
lbchnology deliver a natural, tightly focused
and solid image that preserves the integrity
of the musical performance. Only MIT’s
patented Terminator technology can achieve
this level of performance in your system.

Experience the sonic improvements of MiTerminators in your system!

Most MI™ -2:ailers offer a no-risk home trial program.. Call 916-883-0394 or Fax 916-888-0783
for the location of your nearest authorized MiTerminator dealer.

Our components make your components sound their best.

Music interface Technologies™ MIT producsar2 manufactured amd sold by CVTL, Inc., Auburn, CA, USA Distributedin Canada by Aralex Acoustics (604) 528-8965
CIRCLE NO. 28 ON READER SERVICE CARD
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B 53 FORE-WORD

s you will see in “Letters” this issue,
we’ve received a few responses to
Corey Greenberg’s, ahem, colorful
“Shut the Hell Up, Geeks!” column
(“Front Row,” September). Ordinarily,
there wouldn’t be much more to say
about the matter, but the recent
weirdness between elements of the computer
industry and the Federal Communications
Commission with respect to HDTV brings
me scurrying to Corey’s defense.

The specific impetus is John Dvorak’s
column in the October 22nd issue of PC
Magazine, in which he trashes the proposed
advanced television standard (that is, HDTV)
now before the FCC. You probably didn’t
realize that the Grand Alliance HDTV system
is a technological camel cobbled together in
Japan and now foisted on an unsuspecting
American public. Why didn’t you know that?
Because it’s complete bunk!

Almost everything Dvorak says about the
standard is either flat-out wrong or painfully
misleading, starting with the made-in-Japan
notion. The big players are Thomson (RCA,
ProScan, GE), Zenith, and Philips (Mag-
navox)—which are the top three TV
manufacturers in U.S. market share—and
NBC, General Instruments, AT&T, and MIT.
Japan effectively dropped out of the race
several years ago, when the FCC mandated a
digital system. Even the companies in the
alliance with overseas parents—Thomson
(France), Philips (Holland), and Zenith
(recently acquired by LG Electronics of
Korea)—have deep American roots and do
their development work for this market here.
The primary R&D centers for the Grand
Alliance advanced television system are the
big Philips lab in upstate New York, the David
Sarnoff Research Center in New Jersey, and
Thomson’s research laboratory at its
headquarters in Indianapolis.

There isn’t space here to get into all of
Dvorak’s technical misconceptions, but I
want to mention briefly two prominent issues
he brings up: interlaced versus noninterlaced
scanning and aspect ratio. Like some
computer companies, Dvorak seems incensed
that the standard includes any provision for
interlaced scanning and particularly that the
highest resolution available is interlace only.
But of course, for any given transmission
bandwidth, interlacing will always enable
higher resolution than progressive scan.
That’s the whole point of interlacing and the
reason it was originally developed for the TV
systems in use today—economical use of
limited broadcast spectrum. Moreover, it is

desirable to have some interlaced formats in
the system for compatibility with existing
video archives and to facilitate development
of practical HDTV cameras with adequate
sensitivity. Dvorak has such intense
computer-display tunnel vision that he seems
to forget that the primary application of the
new television system will be broadcast of
live-action entertainment programs picked
up by cameras, not display of computer-
generated text and graphics. And for such
applications, the standard does incorporate
progressive-scan formats; most of the
supported formats are noninterlaced, in fact.

Dvorak also attacks the standard for going
with 4:3 and 16:9 aspect ratios, on the
grounds that they don’t match anything that
Hollywood is doing. But 4:3 is the current
television aspect ratio and was the ratio used
for movies until the advent of widescreen
cinematography in the 1950s. The 16:9 size is
a very convenient way of moving from 4:3 to
a wider aspect ratio, because it is an even-
multiple expansion. Also, 16:9 works out to
about 1.78:1, which is actually very close to
the 1.85:1 aspect ratio most commonly used
for modern films. He notes that the American
Society of Cinematographers objects to 16:9,
but what it has proposed, very late in the
game, is 2:1, which at present nobody uses for
anything! (The other main film aspect ratio is
2.35:1.) And I would urge you to imagine
what a screen twice as wide as it is high would
look like in your home, assuming you could
get it through the door.

PC is generally a well-edited magazine, and
I usually enjoy Dvorak. The problem is that
their expertise is in computers, not audio or

|

|

video. So they wind up getting suckered by a |

handful of computer hacks with axes to
grind. The advanced television system
proposed by the Grand Alliance is a very
good one, well thought out and flexible
enough to accept extension and modification
as technology moves forward. If the FCC
succumbs to the clamor of the special
interests fighting the proposal, the best we
can expect is a long delay. More likely, the
effort will founder altogether, surrendering
the market to the inferior European and
Japanese systems already available. That
would be a great disservice not only to the
American public, but to the world and, even,
the computer industry.

Sl
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In our never ending quest for
reproducing the fine quality of a
live performance, we took our award
winning and critically acclaimed
GCD-600 and made it a bit, actually
four bits, better.

We added the latest Burr Brown
20-bit ladder-type D/A converter —
the same one used in our GDA-700
separate Digital-to-Analog converter. The result is
a level of sonic performance usually reserved for stand
alone D/A converters and C/D transports.

But that’s not all we did. To achieve the lowest
levels of noise and distortion, our GCD-700’s analog
section features the same Class A amplifiers we use in
our top-of-the-line GFP-565 preamplifier.

The GCD-700 also boasts a superior power supply

@ﬁa@%KXJUﬂlﬁi

[ntroducing
Adcomy

GCD-700
CD player.

;;;;;

with two transformers. One for
the analog section and one for
the digital section, each housed on
separate circuit board assemblies
to eliminate EMI and RF interference.
By now you’re probably asking
yourself, “How good
does it really sound?”
Let your ears be the
judge. Visit your Adcom dealer for a
demonstration of this remarkable new
player. You'll discover that the new
GCD-700 sounds exceptional and is
sensibly priced. What else would you
expect from a component that is every
bit pure Adcom?

ADCOM

11 Elkins Road, East Brunswick, NJ 08816 U.S.A. (908) 390-1130 « Distributed in Canada by Pro Acoustics, Inc. Montréal, Quebec (514) 344-1226
CIRCLE NO. 2 ON READER SERVICE CARD

. details you can hear
© 1995 ADCOM
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Proud To Be a Geek
Dear Editor:

I am writing in response to Corey Green-
berg’s “Front Row” in your September is-
sue, “Shut the Hell Up, Geeks!” [ am a com-
puter engineer and work as a programmer.
I love computers and high-end audio. I sub-
scribe to three computer magazines and
three stereo magazines. | agree that a PC has
no business being hooked up to a home
theater system, but that’s.where the agree-
ment ends.

First of all, Greenberg lashes out against
the PC market as having “CD-ROMs that
won’t run, operating systems that won’t
load properly and then take down impor-
tant files when they crash, and peripherals
that just flat don’t work, right out of the
box.” You mean to tell me that every piece
of audio equipment Greenberg has ever en-
countered worked every time, right out of
the box? Well, I recently auditioned two CD
changers, the Adcom GCD-700 and the
California Audio Labs CL-10. The Adcom
worked fine, but the CAL didn’t work, right
out of the box. Not to mention that CAL
originally offered the CL-10 at a list price of
$1,495 and a few months later raised the
price to $1,795. When I called to ask why
the price was raised, CAL said, “We could-
n’t keep them on the shelves. It was in re-
sponse to demand.” To me, that is like say-
ing, “Gosh, this is such a great product, why
don’t we raise the price while adding no
functionality whatsoever. Those hi-fi geeks
won’t know the difference anyway—hell,
they pay this much for interconnects!”

Second, Greenberg states that the com-
puter industry is decades behind the con-
sumer electronics industry. At least the
computer industry challenges itself to make
technological advances. The last technolog-
ical leap the hi-fi industry made was the
CD; when was that, around 1985? If the
computer industry had 10+ years between
technological advances it too might find the
time to live up to Greenberg’s “much high-
er level of relative quality across the board.”
Today’s home PC would be the Com-
modore 64, but damnit, it would have high

quality. Instead, as a service to both science
and the average consumer, the computer
industry acknowledges that technology
must advance. Amazingly, the hi-fi industry
will not advance technologically. The best
music playback sources the hi-fi industry
has to offer are CDs and vinyl records. And
instead of attempting to overcome the
shortcomings of both, you argue about
which is better. This would be analogous to
dividing the computer industry into two
factions: those that prefer “high-quality”
Commodore 64s and those that prefer
“high-quality” Radio Shack TRS-80s. It is
absolutely ludicrous to imagine. While my
hi-fi system begs for a decent playback
mechanism, you guys have just sat on your
asses for years, bickering about jitter and
noise floors. Both sides should admit that
vinyl and CDs suck and get to building
something that doesn’t.

Next time, Greenberg should try writing
an article with some content, rather than
writing a combination of totally unfounded
statements and stereotypical slander. I'm
disappointed that Audio published such a
piece of prejudicial waste. Get off your
damn high horse, buddy, cause 'm your
worst nightmare: a total and complete over-
lap of computer geek and hi-fi geek—and
I’m not alone.

Kevin Tatterson
Novi, Mich.

Words of Wisdom?
Dear Editor:

I think Corey Greenberg should take his
own advice from the heading of his Sep-
tember “Front Row.”

Donald Bisbee
Columbus, Ohio

A Bridge To
Dear Editor:

I thought that bridging an amplifier into
an 8-ohm load doubled its power. So I’'d
like an explanation as to why 133 of the
amps in your 1996 Annual Equipment Di-
rectory (October issue) have bridged mode
power output specs that far exceed any pos-

AUDIO/DECEMBER 1996
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sible output wattage. An example is the Ac-

cuphase P700, at 350 watts per channel in

stereo but a bridged power listing of 1,000

watts! Did you publish what they told you
without checking the figures?

Edward George French

Dallas, Tex.

Editor’s Reply: To take your second question
first, no, we don’t check the Directory list-
ings we receive from manufacturers except
to screen for obvious discrepancies (of
which there are quite a few). Our last Direc-
tory covered more than 6,800 products, list-
ing more than 10 specifications for each
model. If we stopped to test every compo-
nent, the products would all be long-gone
antiques by the time we got the issue out.

But the power specs you cite are neither
discrepancies nor impossibilities. When an
8-ohm load is bridged across two channels,
each channel sees, effectively, a 4-ohm load.
So the bridged power into 8 ohms is most
likely to be twice the 4-ohm stereo power—
which, for the Accuphase P700, is 500 watts.
Also, because the bridged channels are han-
dling the same signal but in opposite polar-
ity, there’s often less stress on the power
supply; this can increase the bridged power
figure slightly, too.—LB.

Interminably Bad Ads
Dear Editor:

Advertising has never been known for its
honesty, ads for audio products included.
But ads for passive components, such as ca-
bles and crossovers, have reached a new low
of insulting ludicrousness!

I’'m refering to Audio’s September issue
on page 59. This ad shows an “efficiency”
graph, with zip cord (blue curve) exhibiting
an efficiency of about 2% at 60 Hz——really,
now! Since zip cord is used mainly to con-
duct 60-Hz AC power, this so-called graph
means all of my house wiring wastes 98% of
my electricity! So, it logically follows that by
rewiring my house with MIT speaker cable
(“60% efficient at 60 Hz”), I can reduce my
electric bill by a factor of 30 to 1!

For the nonmathematical, the above ar-
gument is called reductio ad absurdum, with
emphasis on the absurd.

In the interest of truth, how about scien-
tific double-blind tests of cables, etc.?

Dennis P. Colin
Gilmanton, N.H.
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The NAD 218 THX stereo power amplifier
is one o the mcs: sophisticated

h: fi compcnents we have ever
produced. Yet for all its brilliant
Zeatures and astomishing levels of

perEormar.ce,

it remains true to the

HAD “no nonsense” design philosophy.

Thevery first feature you'll notice 5
the weght of the 218 THX, due
Jarly b the-heaw¢ construction of
+e zhessis and foni panel,
desgned for rac< maunting, (its
advancad specif catior makes the
3-8 TH< ideal fo- Jrofessional
stucio use). Butte increase in
w2ig1t s largely aue to the ' massive
Halgr=n toroidal mains

ransfo mer.

WHY SO LARGE AND

WHY HOLMGREN?

Arart fram being tae id2al design far
the hmge amounts of power it is
lixely to handle, t1e Holmgren offers
ott es acvantages:

A co wentional framsformer can b2
aTeccad by AC mains tc produce
ham 2r even buzzimg, whereas a

Ho mgren transfo-rer isn’t. Plus,a
H5 maren transfo-mer because of it
unue oesign, willmot affect other,
adjac=ntcomponerts.

A *23 ure whicidoesn't add
muzh o the weightof the 218 TH»
but ce-tainly adds © the weight of
ite perfownance is the bank of eight
capacio s, rather than a single par.
Ttis is acomparasively bow cost
bereft which makes a better power

supply because several smaller
capacitors hzve a faster recovery
time and have less equivalent series
inductance and resistance than a
single par.

The 278 THX incorporates fully
balanced XLF inputs, allowing the
use of long runs of cable between

pre and power

stages,

without the

risk of
interference. This thoughtful yet
simple feature offers the opportunity
to set your system up more flexibly
and of course it's a benefit if you are
bridging two 218 THX's for mono
and locatiag them nearer your
speakers.

The circuicry includes left and right
channel pet’s, offering lots of
benefits. They include less
complicated pcb’'s meaning extra
. reliability, more
. Separation of
circuits, so like
:he Holmgren
* ‘ransformer,
less
interference
going out or
;= ecmngin. All
4 th s, plus lower
builc cost too, !
means mose savings again towards
the specification of better
components
Any amp wtich is overdriven,
{unlikely on the 218 THX because it
is so powerful) can produce
distortion.or "cl pping’. The NAD
Soft Clippirg circuit gently
transforms the waveform, rcunding

NAD, 89 DOUG BROWN WAY, HOLLISTON, MA 01746. TELEPHONE 508 429 2525

Visit our web site http//:www.nad.co.uk

i

the

peaks,

preventing

“dynamic

overload' and

heading of

damage 2 your

ears and your

speakers, without osing the sense
of musical drana.

Hard Clipping

POWER
SUPPLY
LIMITS

Soft Clipp ng

POWER
SUPPLY
LIMITS

There are other more hidden

features too which provide specific

benefits. Typiczlly, the 218 THX

intorporates extensive non intrusive

protection circuitry. This prevents

damage from accidental overload or

misuse which can lead to

overheating or circLif failure.
Finally f0- those for whom the

letters THX are somawhat of a

mystery, le: us briefry explain,
George Lucas, areator of the

‘Star Wars’ epics, went

to extraord nary lengths «

to ensure thet the sound

quality of his films

exceeded anvthing

Hollywood 1ad

ure.and sim

21 8 THX stereo power amplifier
looking Iinto

previously
produced and he
laid down exacting
specifications covering
distortion, neise, power etc. to
encourage manu-acturers
to develop products which will
reproduce his sound tracks to the
standard they desarve.
NAD was first witha [icesrica
power amplifier which W
met these challenging
standards and won the right to carry
&he THX badge. The 218 THX

continues this prinsiple of quality first.

S0 what do you get for your not

nsubstantial investment at the end
of the day?

A thoughtfully cesigned, utterly
-eliable, acousticaly stunning 2 X
225 watts, bridgeable ta a more than
vou'll ever need 78) watts mono,
~ith enough headraom to frighten
=our window frames, which could
even change the way you perceive
music.

But with all this capability none
of it is a fashion stetement. The 218
“HX is designed, net designer.
Every feature ot the 218 THX
€nhances perfo-mance and
r2ligbility.

That's why ou~dogan “pure and
dmple” is as re evant today for
equipment as advar ced as the 218
THX as it was whenNAD was
aeated more than 20 years ago.

CIRCLE NO. 29 ON READER SERVICE CARD

THX is a Trademark of Lucas Arts Entertainment Company.




Bryston

Integrated Amp
The B-60’s amp and
preamp sections can be
used separately, thanks to
pre-out and main-in jacks.
The preamp section has
four high-level inputs, one
tape loop, and a headphone
jack; a motor-driven volume
pot and remote volume/
muting control are optional.
The amp is rated at 60 watts
per channel into 8 ohms
(100 watts per channel into
4 ohms) with less than
0.02% THD from 20 Hz to
20 kHz; power bandwidth
is 0.5 Hz to 100 kHz, and
the damping factor into 8-ohm
loads is more than 500 at
20 Hz. All signal circuitry is

discrete, and
incoming signals
are buffered. Each channel
has its own power supply
with toroidal transformer.
Price: with motorized
volume control and remote,
$1,795; without, $1,495.
For literature, circle No.100

VTL

MONO AMP
In tetrode mode,
the Wotan MB-1250
Signature is rated to
deliver 1,250 watts;

in triode mode, its
rated power is 600 watts.
Either way, that takes

two dozen 6550 tubes.

The power supply is on

a separate chassis, designed
for stacking with the amp;

the two chassis, with stacking
frame, weigh 150 pounds.
The output transformer

is VTL's new Signature design,

Matisse Mono Amp
Using four 6550 output tubes, the Matisse
Moncblock is rated to deliver 120 watts into

4 or 8 ohms in Ultra-Linear mode, half that

power in triode mode. Rated bandwidth is
4 Hz to 40 kHz, and rated noise is —86 dBA.
Balanced and unbalanced inputs are switch-

selectable, and the amp has adjustments for
tube bias (with a bicolor LED indicator) and
feedback (O to 15 dB) for optimum speaker
domping. Available finishes are silver with

rose gold legends or black chrome with

natural gold details. Price: $12,500 per pair.

with multiple tight layers

and coupling for extended
frequency response. Rated
small-signal frequency
response is 7 Hz to 100 kHz,
+0.5 dB; full-power response
is rated at 20 Hz to 25 kHz,
with less than 1.5% THD.
Price: $25,000 per pair.

For literature, circle No. 103

Reflection Audio
Preamp
Class-A biasing, a minimal signal path,
direct-coupled circuitry, and four power supplies underlie .
the OM-1’s performance. The manufacturer’s specifications
include a 2,500-volt/microsecond slew rate, phase accuracy of
+0.5°, frequency response of +0.02 dB from 10 Hz o 500 kHz, and
a 114-dB S/N ratio. The external power supply provided can alse

be used as a charger for the optional battery supply. Prices: with MM/MC
phono stage, $4,495; without phono, $3,995; battery power supply, $1,495.
For literature, circle No. 104

For literature, circle No. 101

tube performance, even
after changing tubes. Both
unbalanced and pseudo-
balanced noninverting
inputs are provided.
Rated power output
1s 80 watts into 8, 4,
or 2 ohms at 2% THD;

L AMM INDUSTRIES MONOAMP

Because its output stage uses
two high-current, low-impedance
6C33C triode tubes, the mono
MLI can also use an output
transformer with a very low
turns ratio that reduces leakage
inductance. Meters on the chassis
make it easier to set and balance

response is down 3 dB at 4 Hz
and 82 kHz. The power supply
can be set to operate on 100,
120, 220, or 240 volts, and

the toroidal power transformer
is suspended to absorb vibration.
Price: $18,690 per pair.

For literature, circle No. 102
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WHAT'S NEW

Nova USA Speaker
The Applause is a two-way
speaker with a ported enclosure
for the two 7-inch, composite-

ccone woofers; dual rear chambers
lower the resonant frequency of
the 1-inch, soft-dome tweeter.
The drivers are in a D’Appolito
array, to control imaging and
room effects, and are fed from
a fourth-order Linkwitz-Riley
crossover. Rated frequency
response is 30 Hz to 25 kHz,
+3 dB, and rated sensitivity

is 89 dB; nominal impedance

is 4 ohms, and minimum
impedance is 3.2 ohms. A black
oak veneer is standard, with
exotic finishes optional. Each
speaker weighs 80 pounds and
measures 48 x 9 x 14% inches.
Price: $5,990 per pair.

For literature, circle No.105

Platinum Audio ‘
Speaker

The Studio-2 is a vented 24-way
speaker using a 1-inch, alloy-dome
tweeter and two 5-inch woofers
with polypropylene cones. Rated
frequency range is 35 Hz to
20 kHz, rated sensitivity is 89 dB,
and power handling is up to
250 watts. The cabinets are
finished in textured black and
measure 39% x 9% x 13 inches.
Price: $1,695 per pair.
For literature, circle No. 106

Total Media Systems

Speaker

Phase integrity was a major
goal in the design of the Adiabat
8.5, which uses a “phase-locked”
crossover and a carefully sloped
front baffle to keep the drivers in
correct phase alignment. Its
enctosure is said to operate
without loss or gain of heat (i.e.,
adiabatically), eliminating the
efficiency penaity of conventional
cabinet damping. Rated
sensitivity is 91 dB SPL at
1 meter. Price: $3,950 per pair.
For literature, circle No. 107 v

o
<
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The two-way Monad mini-monitor
has three drivers: a 6%-inch shielded
woofer and a 1-inch silk-dome
tweeter in front, plus a %-inch
dome tweeter in back, to enhance
the soundstage. Rated anechoic
frequency response is 65 Hz to
20 kHz, +3 dB; typical room
response is 50 Hz to 20 kHz. The
8-ohm speaker’s rated sensitivity
is 88 dB. Price: $1,945 per pair.
For literature, circle No. 108

Yamaha A
Powered Subwoofer
The two 8-inch drivers in
Yamaha's YST-SW150 subwoofer
are servo-controlled by circuits
in the system’s built-in amplifier.
The drivers, which have spruce-
fiber cones, operate in a vented
enclosure. The 120-watt amp turns
on automatically when a signal is
present and turns off after five
minutes of inactivity. Response is
claimed down to 20 Hz; the upper
limit is 40 to 160 Hz, depending on
the setting of a built-in high-cut
filter. Price: $399 each.
For literature, circle No. 109
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U PIONEER

The Art of Entertainment

A
POLICE NcmRE ORT: 'Officers re% ‘ 0 call fr:m concerned c1t1zen regarding shocking
sounds and deep bass vibrations emanat Y m house rext\oor Further investigation revealed
source of sound to be occupant's state-of Lh‘;;ar); P1o1eer Advanced HomeTheater System. After

questioning, officers learned that Dolby Digitat (ac-3") technology provides stunning sound
reproduction with 6 independent digital channels. Supercharged audio and video performance

©1996 Pioneer Electronics (USA) Inc., Long Beach, CA. Dolby, AC-3 and Dolby Dj_suaL-nm trademarks af Dolby Laboratories Lticensing Corporation.
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was traced to Pioneer LaserDisc player. Cinema Wide System

as source of razor-sharp visuals.

equal to or better than Officers decided to confiscate the system
as evidence and place it in precinct break room until further notice. END OF REPORT.

Catt 1-800-PIONEER for a dealer near 'you. Pioneer Advanced HomeTheater. You’re surrounded.

projection monitor identified

dfficers concluded Pioneer Advanced HomeTheater System
movie theater experience.




JOSEPH GIOVANELLI

Mystery Skip in CD Changer
Q Sometimes, my CD changer works

beautifully—but sometimes it does
not play at all, or plays only discs 5 and 6, or
plays every disc but with lots of static and
skipping. This has happened since day one
and still happens with a replacement (of the
same model) I was given. I have had both
units in for service numerous times and
been told that nothing was wrong. My only
clue is that the changer seems to work fine if
I unplug it from my receiver (which is of the
same brand), but if I plug the changer back
in, the discs start to skip and act up again.
I’ve read that radio signals can sometimes
interfere with the operation of a sound
system, and I am close to a strong station. Is
this my problem? And is my problem in the
CD changer, my receiver, or both’—Tony
Giammatteo, Poughkeepsie, N.Y.

The fact that the player works fine

when not plugged into the receiver
tells me that there is some interaction be-
tween the two components. Such interac-
tion usually involves ground loops and
hum. If hum gets into the changer’s micro-
processor, it could confuse its operation
and cause erratic performance.

The first thing Id suggest you try is re-
moving any extra ground connections there
may be between the chassis of the player
and receiver. Next, if either of these units
uses a three-prong (U-ground) line cord,
lift its ground connection by plugging it
into a three-hole, two-prong adaptor, which
should not be grounded to your wall outlet.
If both devices have three-wire power
cords, try this first with just the player. If
that fixes the problem, great! If it does not,
then lift both grounds. If the player does
not have that kind of wall plug but the re-
ceiver does, lift the receiver’s ground.

If, on the other hand, there are no extra
ground paths, either direct or via the power
line’s ground circuit, try the following:
Connect the chassis of the player directly to
the chassis of the receiver, using the shortest
possible lead. Braid, such as the shielding
from a scrap piece of coaxial cable, works
best. See if the system works properly. Next,

wire the receiver to the best ground you can
find. An earth ground is best, but if all you
have is a water pipe or radiator, try it and
see if this helps matters.

Interference from that local broadcast
station could be the problem, too. The in-
terference could enter the player via the ca-
ble between the player and the receiver, so
try cable with better shielding and use the
shortest practical cable run. The interfer-
ence could also enter the player via its pow-
er cord. Try coiling up this cord and tuck
the cable close to the chassis of the player. If
need be, try power-line filters. Let me know
what, if anything, works.

Postscript: Mr. Giammatteo wrote back
to tell me that nothing helped. He gave the
player to his parents, and it works fine in
their home. He bought a different make and
model player, and it works fine in his home.
Hmmm!

Harshness in Classic System
Q In 1962 I bought a sound system that,

even today, sounds very good except for
a slight harshness in the treble. (The only
thing I’ve changed is the preamp, in order to
accommodate CDs; I replaced it with a sol-
id-state preamp.) It’s been suggested that
the harshness comes from my horn tweeters
and that [ might cure it by applying a
damping material, such as modeling clay, to
the interior of each horn, near its driver. Will
this kill any resonances that are causing the
harshness>—Name withheld

I wonder whether the harshness real-

ly is taking place within the tweeter.
But you could try the clay; it’s easy to re-
move if it harms the tweeter’s response,
output level, or coverage. You might also
find the treble less objectionable if you re-
duced each tweeter’s output by putting an
L-pad in series with the tweeter.

Unfortunately, there was probably no

need to replace your preamp. Just because it
had no input labeled “CD” doesn’t mean
you couldn’t have gotten very satisfactory
performance by plugging a CD player into
some other high-level input. Although CD
players have fairly high output voltages,
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many tube preamps had their volume con-
trols right at the input, where they’d pre-
vent overload of the early stages. (Those
preamps whose volume controls were
placed after the input circuits would some-
times overload on really high signal volt-
ages, just as solid-state preamps do if
they’re built that way. But if you did have
that problem, you could have gotten a CD
player with an output level control.)

Even if your original preamp simply
lacked enough inputs, you could have kept
using it. All you’d have needed was a
switcher that would let your CD player
share an input with another high-level
source.

Tonearm Grounding Problem

When listening to records a few weeks

ago, I noticed a hum that I hadn’t
heard before. After a few tests, I thought the
cartridge was at fault, so I replaced it; this re-
duced the hum but did not eliminate it.
Someone suggested that I ground the tonearm
to my preamp. I ran a wire from the tone-
arm’s vertical height-adjustment screw to
the preamp’s ground, and the hum disap-
peared. My tonearm has worked fine for
years. What could have happened to it to
cause this need for grounding?—Carl S. Lau,
via e-mail

It is not unreasonable for your tone-

arm to have developed the hum
problem, given its age. The tonearm is
grounded to its base (which is grounded to
the preamp through the turntable base and
phono cable shield) via the electrical con-
tact within the bearings. Over time, non-
conductive oxides build up in the bearings,
effectively lifting the ground between the
tonearm proper and the preamp.

You could try squirting some WD40 into
the bearings, but I'm not certain this will
correct the problem. I once solved it by run-
ning a fine, flexible wire between the tone-
arm and its mounting base. | made certain
there was sulfficient slack to permit the arm
to move freely over its arc of travel. I didn’t

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.



have to run the ground directly to the pre-

amp because the turntable base was already

grounded there. D .
unhill
Power Amplifiers and Cable Runs R

My loudspeakers are connected to

power amplifiers by 30-foot runs of 16-
gauge cable. Should I be using heavier cable?
If 1 locate the power amplifiers closer to the
loudspeakers, what benefits will I get? And
what problems will occur if I therefore length-
en the line-level interconnects feeding my pre-
amp?—Robert Mallory, Sedalia, Mo.

If the impedance of the loudspeakers

is 8 chms or more, you probably can
use your present cable without sonic degra-
dation. Nevertheless, I'd suggest trying
heavier cable, at least AWG #14; you might
get a slight audible improvement in re-
sponse. For 4-ohm speakers, I'd try 12
gauge wire.

Long cable runs tend to be less trouble-
prone at speaker level than at line level. If
you do move the amps closer to the speak-
ers and farther from your preamp, beware
of treble losses caused by interconnect-ca-
ble capacitance and of noise and hum pick-
up. I've used line-level cables more than 40
feet long successfully but only because my
preamp’s output impedance is a very low
100 ohms. If your preamp’s output imped-
ance isn’t reasonably low or you do lose
highs or pick up noise, try using intercon-
nect cables whose capacitance per foot is
lower than that of your present cables.

Dead Backup Battery
My surround processor uses a lithium
backup battery to preserve its program:

mable memory settings when it is not in use.
Recently, the processor’s display started flash-
ing a signal that this battery is dying. I rarely
use the memory function and can reprogram
in seconds if I need to change factory settings.
Will it do any harm to ignore these
warnings?—David R. Brown, New Cumber-
land, Pa.

I’d replace the battery as soon as pos-

sible. Sometimes these batteries actu-
ally preserve more than just the pro-
grammed memories, in which case your

processor might stop working properly if B

*hesbery iBpestdead S0, dgd agtenics SURGEON GENERAL'S WARNING: Smoking
can leak if they are left in place too long, By Pregnant Women May Result r Feta

and the chemicals that leak out of them Injury, Prematu-e Birth, Anc Low Birth \Veight
might damage your processor. A - e —— —

~13mg.."tar,” 1.2 mg. nicotine av. per cigaret
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. - 7 N built that way. But the first equip-
. SP E_C T RUM _ ment | bought new had its compo-
IVAN BERGER nents and tube sockets mounted to

printed circuit boards. Those boards

were originally set into the chassis

C HAN G ING surface but soon were mounted un-

derneath, with the tubes poking
C HAS S I S through chassis holes.

As solid-state took hold, engineers
started rethinking chassis design.
Some have even eliminated the chas-
sis. In Rotel’s RMB 100 amp, for ex-
ample, the circuitry is mostly sand-
power amp wiched between two metal plates
that sit an inch or two from the heat
sink at one end and the rear panel at
the other. Instead of a chassis, this
amp has a frame—four corner

Rotel’s
RMB 100

rails—to hold the pieces in position.

In the Air Kluge radios built a few
years back by Philadelphia artist Ja-
son Homer, the chassis disappeared

entirely. The components of his de-
constructed radios seemed to float in
space, joined only by their wiring.
With no circuit boards, Homer’s ra-
dios harked back, in a way, to the ear-
liest electronic gear I played with—
except that weight, heat, and higher
voltages would seem to rule out
building tube gear this way.

1 BULLETINS I

eTandberg and Thorens, two

Photographs: Michael Groen

famed European audio compa-
I nies, have returned to the U.S.
market after an absence of several
KePIeT’S years. Tandberg, originally known

3rd La\A:, an mostly for its tape decks, is also
AM radio by

sending electronics and CD play-
Jason Homer

—— ers here; the importer is Jason

ne of our editors says circuit- Scott Distributing, at 800/359-
ry is “in” a chassis. [ say “on” 9154. Thorens, which progressed |
a chassis. It’s a generation from making music boxes in the |
gap, of sorts. “On” the chas- 19th century to being a power in
sis is a tube-era term. Early 20th-century turntables, is bring- |
gear had tube sockets | ing in turntables and electronics; |

P e
mounted on the chassis’ top surface. you can reach the company at

718/847-4289.

oThe 100th laserdisc with Dol-
by Digital (AC-3) sound has been
released: Twister, from Warner
| Home Video.

But most other components were
wired directly to solder lugs on the

sockets’ bottoms, so some compo-
nents were in the chassis, even then.
The first audio gear I ever bought
(some of it already antiquated) was

Photograph: Jason Homer
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Discover the incredible sound

of patent #4,076,098.

DMo604

hM603

DM601

DM602

Knnouncing the new B&W 600 Series.

B&W was the first company to pioneer the use of Kevlar® resonance and standing waves. Especially in critical mid-
cones in loudspeakers. range frequencies. So all you hear is pure, uncolored music.

And we’ve applied our patented technology to some Add B&W’s incomparable metal dome tweeters,
of the world’s most respected monitors —the legendary minimum-diffraction cabinets, and gold-plated, biwired
B&W Matrix 801, the celebrated Silver Signature, and speaker terminals, and you have the incredible sound
our highly acclaimed THX Home Cinema System. of patent #4,076,098.

Now B&W Dbrings Kevlar cone technology to a family We invite you to audition the new B&W 600 Series
of affordable, high performance loudspeakers. Intro- ranging {rom bookshelf to floor standing, center channel
ducing the new B&W 600 Series. to surround sound, even an active subwoofer. For the

Why does Kevlar make such a big difference m sound name of a B&W dealer near you, call 1-800-370-3740.
reproduction? Because of its unique properties, this space- The difference is easy to see. And even easier to hear.

age, woven material virtually eliminates the effects of

B&W Loudspeakers of America,

global jazz grooves (CD) 54 Concord Street, North Reading, MA 01864
for info: 312.880.5379 fax tel 1-800-370-3740 fax 508-664-4109
<staves@interaccess.com> Listen and You'll See Kevlar is a registered trademark of Dupont
CIRCLE NO. 6 ON READER SERVICE CARD
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GSI-01 40W Stcreo Integrated Amplifier
12AU7x4 12AX7x1 EL34x4

~ FILE AND FORGET? '

My record-filing system goes back to the
days when all [ had were LPs. Because the
majority of my stuff is classical, I file by
composer most of the time. If there’s more
than one composer on a disc, | file by in-
strument, country of origin, or genre (e.g.,
“Chamber”). Jazz and pop, I file by group
or lead artist.

That still leaves room for ambiguity.
Should a disc featuring Prokofiev and
Shostakovich string quartets go under
“Chamber” or “Russian”? (And if [ vastly
prefer one work to the other, I may file the
album under that work’s composer.) At
worst, it narrows down my search for a giv-
en work to three or four places. If I'm
searching for a particular artist, however,
it’s harder: | have several discs by Ivan
Moravec, for example, under “Piano” but
others under “Beethoven,” “Chopin,” and
“French.”

I’d love to have an inventory on my com-
puter, so I could find short works instantly,
avoid buying duplicates of stuff I’ve forgot-
ten | have, and find what works I have by
any given artist. The daunting task is enter-
ing all that stuff—a problem I ran into
when I got my first computer, back when all
I had were LPs and cassettes.

For LPs (of which 1 still have many), only
manual entry will do. But I think some of
my cassettes have bar codes, and 1 know
some of my CDs do. What’s more, a signa-
ture code is recorded as data on every CD,
so there ought to be a way to automate that
part of a filing system. | can envision a gad-
get with an optical bar-code reader plus a
slot that accepts a CD, reads its code, and
spits it out again. That’s the easy part.

The hard part would be making sense of
the numbers that the system retrieved. I'd
also need software to compare these codes
to a database and convert them to disc titles
and listings of artists, works, and com-
posers. It would have to be a hefty database,
too: I have CDs that have been out of print
for more than a decade.

Such a database would be huge and
would probably have to be updated daily, as
new CDs come out. So it would make more
sense to have it accessible via the Internet
than to have it all on my machine. I could
just scan a batch of CDs, transmit their
numbers, download the information, and
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then stuff it into my own, smaller, database.
Someone once announced the intent to
start such a service, but I've heard nothing
about it since.

It would be great if a tiny fraction of a
DVD’s huge capacity carried complete in-
formation on the disc’s title and contents.
(That would include cast and major credits
on movie discs, while music discs would
have composers, works, and artists.) Most
DVD buyers will, I suspect, already have
computers, so a connector and software to
transfer that data should be easy to make—
or not needed, if those computers had
DVD-ROM players built in. I don’t know if
the folks developing DVD have thought of
this
not. But wouldn’t it be nice? (See

and it’s probably too late, if they have

pop/rock/jazz shelf, under “Beach Boys”.)

YES, WE HAVE NO BANANAS

The IEC65 directive on safety require-
ments for clectronic gear sold in Europe
and some Asian countries (“Mondo Au-
dio,” January) is already affecting American
audio equipment, even though the directive
is not binding here. I’ve just seen an exam-
ple: the touch-proof binding posts now be-
ing used by Amplifier Technologies, Inc.
(ATI) on its amplifiers. These terminals

look like the familiar five-way binding
posts, but they’re actually just three-wavy.
No metal shaft is exposed when you un-
screw the terminal lugs, so you cannot use
spade lugs or wrap the wire around the
post. Instead, unscrewing each lug opens a
hole in a plastic shroud into which you in-
sert the wire and then clamp it in place by
screwing the lug down again. The hole will
accept wire up to about AWG #10 or pin
plugs up to 4 millimeters in diameter.
There are still holes in the top of each
post for banana plugs, but the banana-jack
contacts are recessed about 3% inch below
the top of the plastic lug—and that’s just

Photo: ©1996 Minori Kawana/Photonica



the U.S. version. For export, manufacturers
must plug these holes, eliminating banana
plugs as an option. And for 1997, the tops
will have to be molded shut.

S-CITING NEWS FROM DOLBY

How does the sound of a cassette tape
with Dolby S noise reduction compare
with that of a CD? Last summer, 1,100
people found out for themselves at a
demonstration held by Dolby Labs.

In the first part of the demonstration,
comparing the output of a home CD player
and a home cassette deck, slightly more
-encoded
tape than preferred the sound of the CD

people (27.9%) preterred the S

(24%). By far the largest group, however,
was the 48.1% who said they could hear lit-
tle or no difference between the two.

When a car stereo cassette player was
substituted for the home tape deck, the pic-
ture changed drastically. Only 32.3% of the
listeners heard little or no difference, and
the tide turned heavily—42% to 20.7%—in
the CI)’s favor.

The cassettes used for these demonstra-
tions were taken from the same masters as
the CDs but were made on Type | tape (the
least expensive formulation) and mass-du-
plicated at 80 times normal speed. The car
stereo deck was modified by replacing its
Dolby C noise-reduction circuitry with
Dolby S noise reduction but was otherwise
unchanged. Listeners were informed by
lighted signs as to which source, tape or CD,
they were hearing. “In a blind test,” said
Larry Poor, Dolby’s director of technology
marketing, “I suspect there would have
been more ‘little or no difference’ answers.”

A modified car stereo deck was used be-
cause there currently are no production
models with Dolby § decoding; with the ad-
vent of a 7-volt Dolby S chip (due soon),
such players should become available. More
than 20% of the listeners surveyed said they
would buy a car stereo with Dolby § when it
became available; more than 80% said
they’d be willing to pay a premium of $25

or more for one, and nearly 43% said they’d |
be willing to pay an extra $50 or more. |

More than a million home decks with Dol-
by S noise reduction have now been sold, as
have more than 80 million prerecorded
Dolby S cassettes, made from about 3,200
album titles.
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At the DISH Network
we're selling our complete state-of-
the-art 18" digital satellite system for
only $199 when you subscribe for a
vear to America’s Top 40 CD™.

With one phone call

THE DISH NETWORK. WHERE
MORE ALWAYS COSTS LESS.

2 4
40;
a""'lnmn\*«“ s

premium services like HBO and
Showtime at cable-busting rates, too.

Cable just can't compete.
Average cable costs over $42 a month,
THE DISH NETWORK WILL SAVE YOU
$17 A MONTH OR OVER $200 A

YEAR. EVERY MONTH! EVERY YEAR!

So make the comparison
and then make the call. To the
company where more will always
cost you less. The DISH Network.

you can get America’s Top 40
channels, including The Disney
Channel, plus 30 channels of digital
music for $300 a vear! That's just
$25 2 month! And we offer all the multichannel

-
DIRECTVY/USSB™ U.5. Avoroge Coble
Price somparison e of Auguet 1, 1996,

Ay — ) . Call Now. Limited Time Offer.
- A ﬁ E 30-day money back hitp:/fwww.dish K.com
TO ORDER YOUR COMPLETE SYSTEM 800 333 Dls
AND A YEAR OF PROGRAMMING CALL: || ™ L L )
L N E T WORK

M
muis Nothmg Else Compares
WHEN YOU PURCHASE
1 YEAR OF AMERICA’S
TOP 40 CD** FOR $300

@@ The sound quality, it’s incredible, better than the
sound produced by our living room stereo system.

Wave® radio owner

°9

— Michael Esposito, Bose"

The customer letters keep coming. Their messages are similar: amazement
over the Bose Wave radio. Our patented acoustic waveguide speaker technology
enables the Wave radio to produce rich, full, room-filling stereo sound. It even
comes with an array of convenient features, including a handy remote control. And
it’s available directly from Bose, the most respected name in sound, for just $349.

Call toll free or return the coupon for a free
information kit, or to find out how to hear the / 7 A7 =3B
Wave radio in your home, satisfaction guaranteed. Better sound through research:

ASk about “:\I\F.m(;ll‘t‘f:\t PRINT! DAYTIME TEIFPIIONE EVINING TFLEPHONE
our interest free gy
payment plan. " o .
Call 1-800-845-BOSE, ext. R3223,
nstallment payment plan option is nor 1 be used in combinatior Or mail to: Bose Corporation, Dept. CDD-R3223,

The Mountain, Frammgham, MA 01701-9168, or fax 1o
1-508-485-4577, Ask about FedEx® deliv

¢ orl ers. o
without

© 1996 Bose Corporation. Covered by patent rights issued and/or pending
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NEW OLDILES.,
HOT ON THE CHARTS

robably the most heartwarm-

ing artifact of the tube revival

is the booming interest in

vintage hi-fi equipment.

And not just elderly tube

gear—any audio equipment
older than Chelsea Clinton qualifies:
horn loudspeakers, funky idler-
drive turntables, and cartridges
that once were deemed too
massive for anything oth-
er than ploughing fields.
Hey, I even know a guy
who collects the kind
of pre-Walkman-era
heavy clamping head-
phones that could pin
back the ears of an alert
German shepherd. And
to think so much of this
stuff was dumped in
garage sales. ..

Although manufactur-
ers of new equipment
would rather we bought
new stuff instead of pes-
tering them for spares
for the old stuff, the more
industrious brands over a
certain age have embraced the
hobby—dubbed “anachrophilia”
by John Atkinson more than a
decade ago, when he was editor of
Hi-Fi News in England. What start-
ed out 30 years ago as a casual au-
dio pursuit in Japan has gone glob-
al, and the major brands know it.

I'm sure I'll be corrected by a
reader more astute or perhaps old-
er than I, but the first proper reissue
(or replica, or near facsimile, or
whatever you want to call “revived”
hi-fi) to appear outside of Japan was
a limited run of Radford STA-25
tube amps in England in 1984-85.

———

- ~
- %

o
¥

Prior to that, you could buy replicas
of Marantz Model 7s in kit form in
Japan, but that was about it. With the
tube revival becoming newsworthy

by the early ’80s, all it took was a lot
of nagging to get the then-semi-re-
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tired Arthur Radford to permit his
former employee, John Widgery of
Woodside Electronics, to oversee a
run of 100 Radford STA-25s. These
amps were designated Mk IVs and
painted gloss black with gold trim, to
distinguish them from the battleship
gray originals; each came with a cer-
tificate signed by Radford himself.
After his death a couple of years
back, 100 lucky owners saw their
treasures appreciate in collector
circles.

Since then, there’s been a con-
stant flow of such limited-edition
reincarnations, and I'm all for it,

especially when originals are dis-

appearing at an alarming rate. As
was pointed out to me by a Mclntosh
spokesperson, the $4,000 paid for

the reissued MC275 is less than
mint samples command in cer-
tain markets, and the buyer
knows that the MC275
commemorative edition
is brand-new. Unfore-
seen but unsurprising is
the inflation that attach-

ter its allotted produc-
tion run has been met; I
was told that the market
value for a mint, boxed
MC275 reissue is now up-
ward of $7,000.
Those with an investor
streak might be kicking
themselves for passing on the
last decade’s replicas, but I'd
hate to think that people bought
them to hide away in some closet
until they’d appreciated like Shaded
Dogs instead of using them to make
music. Apologies to those I may be
omitting, but the run of now-col-
lectible reissues includes mid-1980s
Ortofon SPU-Gold moving-coil
cartridges, the (still available, but
only just) Sennheiser 50th anniver-
sary reissue of the HD414 head-
phone, the revived Dynaco products
that qualify as near-replicas of the
David Hafler-era gems, Quad’s re-
cently announced run of 600 pairs of
Diamond Jubilee Quad II tube amps,
and Marantz’s revived Models 7, 8,

es to a limited edition af- -

Hlustration: Philippe Lechien




Rotel Report

The RTC-970 is a videophile's delight with an audiophile’s soul.
It combines a Dolby Pro-Logic surround sound decoder with a high-
quality AMIFM tuner for performance and convenience.

HOME THEATER

Home Theater: New Horizons, Old Concerns

Transitions are often difficult. Making any move — say, for
instance, to a home theater system — is something of a balancing
act. After all, what's the point of three or four more channels if
they don’t sound as good as the two you already enjoy? That's
why music lovers think of Rotel’s award-winning sonic heritage
when facing the here-and-now reality of home theater.

Consider Rotel’s new RTC-970 Surround Sound Tuner/
Preamplifier, an impressive centerpiece for a home entertainment
system. The RTC-970 decodes Dolby® Pro Logic® sources with
precise all-analog circuitry to avoid the harshness common to
most digital designs. A special Cinema Mode compensates for
excessive high frequency energy in many movie soundtracks. And
the RTC-970’s Music Modes add progressive spaciousness to
music while providing accurate and convincing reproduction.

An informative on-screen display makes initial set-up and
calibration easy and also helps you get the most out of your sys
tem every day. You can choose any of up to four audio-only and
four audio/video sources for your main system while selecting a
different one for enjoyment elsewhere in your home!

Regardless of the source you choose, your ears will applaud
Rotel’s remarkable audio circuitry. Careful power supply design,
meticulous parts selection, and painstaking board layout lie at the
heart of the RTC-970's outstanding performance.

The RTC-970 also puts discrete multi-channel digital audio
squarely in your future. There's a connector specifically designed
for outboard Dolby Digital/AC-3 processors like our soon-to-
appear RDA-980. That makes your upgrade path simple and to-

tally free of pre-planned obsolescence.

THX® is a registered trademark of Lucasfilm Ltd
Dolby® and Prologic” are trademarks of Dolby Laboratories Licensing Corp
© Copyright 1996 Rotel of Amenca. All nghts reserved

RSP-985 THX Surround-
Sound Processor

Do you already own a
high quality music system?
Do you loathe the thought of
relegating it to a dark closet?
Then consider the new Rotel
RSP-980 Surround-Sound
Processor for adding all the
performance and flexibility
you'll ever need to your exist-
ing music system.

Full THX® circuitry aug-
mented by precision A/D and
D/A conversion means you'll
hear a movie's soundtrack ex-
actly as the director intended
you to. Wide-bandwidth
video switching for both com-
posite and S-video sources
and special “Zone 2” outputs
increase your current system’s
flexibility. Audio circuitry fea-
turing high
precision
metal film

The Rotel RSP-980 THX
Surround Sound Processor expands

RB-985 5-channel amplifier
Whether building your
home theater from scratch or
adding to an existing system,

this amplifier is the answer.
With 5 channels each deliver-
ing 100 high current watts,
the RB-985 puts plenty of
power in a highly efficient
and convenient package.

The RB-985 exemplifies
Rotel’s commitment to qual-
ity: A massive 1500VA rtoroid
transformer combines with
oversized, high capacity filter
capacitors and precision regu-
lators to provide extraordinary
smooth operating voltages.
Each of the RB-985’s 20 out-
put devices is rated for 130
watts and 15 amperes of cur-
rent. This high reserve design
assures uncompressed and dy-
namic repro-
duction of
today’s music

resistors, low your cherished music system. and video
ESR capaci- sources,
tors, and Placing
high current the RB-985
operational in your sys-
amplifiers tem is easy. A
means you multi-pin
won’t lose connector,
anything allowing
either. Of LU G T e single-cable
delivers the powerful sonic boom
SO el of a movie explosion with hook-up,
DB25 con- 5 x 100-watts of power. complements
nector an array of

means you'll be able to add
Dolby Digital/AC-3 (or DTS
... or whatever) at any time,
now or in the future.

gold-plated RCA jacks. Rug-
ged, heavy duty binding posts
accept a variety of audiophile-
grade speaker cables.

Our point is simple: Rotel gives you several approaches to
home theater. Each product is different because your needs
are different. But each one shares a common family heritage

of extraordinary sound quality, backed by a five year warranty
| on amps, preamps, and processors. That’s the Rotel tradition.
|- And, even in the midst of change, we’ll never forget it.

Rotel of America
] 54 Concord St. North Reading, MA 01864-2699

ROTE

ROTEL OF AMERICA

CIRCLE NO. 34 ON READER SERVICE CARD

tel 800-370-3741 fax 508-664-4109




and 9 amps (shipping to stores as you read
this). But undoubtedly, it was the reappear-
ance of Mclntosh’s MC275 power amp and
C22 preamp that gave the whole sub-genre
its credibility.

Admittedly, replicas of high-end tube
amps are just as costly to make and buy as
brand-spanking-new amps. In some cases
vou can still buy secondhand mint originals
for insignificant sums relative to the price
of a reissue. But the reissues tap another
vein: a further subset of collectors who
don’t just want to own the old stuff but also

like to acquire limited editions, whethar
they’re reissues like the 100-only numberad
Radfords or products intended ‘rom the
outset never to exceed a certain quanti-y.
The latter includes the first Goldnund Ref:

erence turntable (limited to a production
run of 300), KEF’s Raymond Cocke Com

memorative LS3/5A loudspeaker system
and a recent piano-black version, one of
Gryphon’s preamplifiers, the gilded
Nakamichi ZX1000 Signature cassette deck,
Technics’ piano-black SL1200 turntable,
and the like.

“remarkable”...
“flawless”... “astonishing”...

“a landmark”..

CS.5

€€ ...one of the hest speakers available at any
price—Thiel’s full size CS.5. 39
Tim Smart, Business Week, December 11, '95

CS1.5

€€ The CS1.5 is a landmark speaker of

the 1990s...an asionishing speaker. 99
Sam Tellig, Stereaphile, Vol. 17,

No. 8, August '94

cs22

€€ 1 think they are one of the
best, it not the best, periormers
| have come across. 99

Andy Benham,
Hi Fi Choice/U.K.
Winter '92/93

N .- ——4

—

.“the best”

CS3.6

€€ the CS3.6s outperform every other
speaker I've heard in their price class...
a remarkable loudspeaker. 99

—Robert Harley, Stereophile,

Vol. 17, Na. 5, May 94

cs7

€€ Thiel's CS7 loudspeaker is
one of the finest sounding
loudspeakers that | have heard. 99
-Anthony Cordesman,

Audio, August 95

CS5i

€CA completely flawless design. 99
-Nagashima,

Stereo Sound/

Japan, Winter '93

J

JL

From left to right: CS.5, CS2 2, CS6, CS5i, CS7,C53.6, €S.5, S ﬁ !
Priced from $1,450 to $12,300 per pair. All are caretully hand crafted in a
variety ot finishes from the world'’s finest woods.

IEL

Ultintat€ Perfl

rmance Eoudspeakers

For home music and video séund systems

Call or write for our 36-page brochure, review reprints, and the name of vour nearest THIEL dealer.
THIEL » 1026 Nandino Blvd., Lexington, KY, 40511 e Telephone: 606-254-9427
e-mail: mail@thielaudio.com

Anachrophilia has created its own sup-

porting industries, quite independent of

| the companies that emerged to service the

tube community. Of course, there is over-
lap, and companies supplying replacement
tubes to the public don’t know if the 6550s
they’re selling you are going into a refur
bished MC275 or into an amp that was in
troduced in 1995. But a new breed of re-
storer has emerged (a lineal descendant of
what the British lovingly referred to as
“vintage-radio restorers”) who can source a
transformer to replace the lump of steel
leaking all over the back of your Dyna
Stereo 70 or locate some decent “magic eye”
tubes for your elderly FM tuner,

How deep is this fascination with vintage
equipment? Let’s put it this way: The inter
net’s a’buzz with requests for sources of
Tannoy Red and Gold drivers, you can’t
find RCA tube manuals for love or money,
and the old (British) Hi-Fi Yearbooks that
used to sell for 25¢ in thrift shops now com
mand $20 to $30 a copy. McIntosh sold out

| its MC275s in months, as did Quad with its

Is, and Marantz (which, I hasten to add
plans to keep the 7, 8, and 9 in production
as long as there’s demand) couldn’t believe
the response even before the first models
came off the assembly line.

Just how seriously this should be taken as
a proper subdivision of audio fetishism
rather than a flavor-of-the-month craze is
also indicated by the success that vintage hi
fi displays have enjoyed over the past
decade at European hi-fi shows. Credit goes
to the French for their vast display of old
tube amps at the “Permanence du Tube”
exhibition eight years ago, while the Italians
followed suit three years back with their
own display. At this year’s Hi-Fi Show at
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London’s
crowded around a “Hi-Fi Heritage” display,

Heathrow Airport, visitors

which Hi-Fi News organized to celebrate its
40th anniversary. [t featured 25 yards of
counter space and such treasures as the
world’s only known surviving Decca MKV
cartridge, the prototype of the SME 12-inch
tonearm, a mint original Mac MC275, one
of the ultra-rare Audio Research 12150 pow-
er amps, Rogers tube electronics, Grace’s
wooden tonearm, Garrard 301 and 401
turntables, and a Revox G36 open-reel
deck. More than one visitor walked away
tearfully after learning that the stuff wasn’t
for sale. And the Italian and Asian visi
tors—trade and public—took as many
photos of vintage gear as they did of the
new products on display (just in case you
were wondering which territories could
boast the most fanatical anachrophiles).

One of my wealth-reducing fetishes is
bibliophilia, and nothing addresses that
passion better than obscure titles about my
hobbies. (Even better are books that com-
bine two or more: Anyone know of any
publications about tube amps owned by
Grand Prix drivers or a history of wrist-
watches seen in films noir?) Publishers
from the industry’s fringes have been quick
off the mark with books so perfectly suited
to encourage the worst excesses of
anachrophilia that they might be deemed
by some as audio porn.

In the United States, Vintage Hi-Fi Pro-
ductions (1095 East Duane Ave., Suite 106,
Sunnyvale, Cal. 94086; 408/733-6146) has
released a “bookshelt” that forms the foun-
dation of a superb reference library for
those unfortunate enough not to own a
complete run of Awudio going back to the
Eisenhower years. My faves are the volumes
of photos, specifications, and ad reprints in
Vintage Hi-Fi Spotier’s Guide | and Guide 2.
A must have for owners of those two titles is
the companion Vintage Hi-Fi Price Guide,
while the more scholarly will adore the Vin-
tage Hi-Fi Schematic and Literature List.

Undoubtedly the best book yet for pure
information (as opposed to ad reproduc
tions) is the stupendous Audio! Audio! by
Jonathan Hill, author of Radio! Radio!
(both published by Sunrise Press, 2-4 Brook
St.,, Bampton, Devon EX16 9LY, England;
011 44 1398 331532). The latter consisted of
nothing but photos and specs of classic
tube radios. This time Hill has moved on to
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audio electronics from the golden age. Al-
though far from complete (it concentrates
on British brands and the few imports that
were available in the UK. during the ’50s
and ’60s), it’s the only source of informa-
tion on 850 models from 150 companies
available to those lacking a tull set of Hi-fi
Yearbooks. Indeed, it looks like a “Best of”
the Yearbook, the near-bible that was pub-
lished from 1956 to 1980 and featured every
product on the U.K. market. This 96-page
surrogate is jampacked with data on Quad,
Rogers, Leak, Radford, HMV, Armstrong,

!

CONCEPT:

Integrated Amplifiers:
Nothing could be easier! Hook

up a pair of speakers, plug in

the CD player and you have a music
system ready to go.

CONCEPT:
Tube Amplifiers:

INMNOVATIONS

and the other greats. If you are an
anachrophile of any seriousness, it’s unput
downable. And Hill knows the collector
mentality: The first edition was numbered.
What’s needed now is a guide written
from the American side of the pond. So is
there anybody out there with the drive to
assemble reams of information on products
from Harman Kardon, McIntosh, Scott,
Fisher, Marantz, Heathkit, Dyna, and the
rest? And if so, put me down for two copies:
one to use ’til it falls apart and one to save
for later. A

What a Cencept!

& AWARD-WINNING INTEGRATED STEREO TUBE
AMPLIFIERS STARTING AT

CONCEPT:

Award Winning Amplifiers:
The SJ 202A and the 5J 302A won the prestigious
innovations 96 Design and Engineering Honors in Audio
which was awarded to Jolida at the 1996 Consumer
Electronics Show by the Electronics Industry Association.

Music Lovers acknowledge tube amplifiers deliver

Power, Reliability and First Rate audio accuracy.

Bring the
ancept home...
Hi Performance
Audio at
affordable prices.

7,

10820 Guilford Road, Annapolis Junction, MD 20701
Phone: (301) 953-2014 / Fax: (301) 498-0554

CONCEPT:
Hi Performance Amplifiers

starting at $695:

Jolida breaks the budget barrier of Hi End amplifiers
with a product line that has been described by our
customers as silky smooth, great sound presence,
crystal clear, musical and even awesome. Bottom
line, in the March 1996 issue of Audio Magazine,
Bascom King writes that the SJ 302A “Sounded
remarkably good, despite its relatively modest cost.”

JoLida, Inc.

CIRCLE NO. 22 ON READER SERVICE CARD
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OF Digita‘ Signa' Drocegging

by K EN

KANTDOR

wenty years ago a few lone visionaries spoke of the
promise that a futuristic technology called digital signal
processing might someday bring to audio, but all they
could really do was guess and hope. Back then, DSP was
largely confined to the engineering classroom and a few
esoteric aerospace and military applications. The comput-
er-like hardware needed to realize real-world applications
was cumbersome and very expensive, and the mathematics under-
lying DSP were very challenging. Nevertheless, it scemed clear that
one day DSP might significantly improve the way we hear recorded
music in our homes.

We all know how profoundly computer technology began to
evolve and how rapidly digital storage technology infiltrated audio,
principally through the Compact Disc. Soon, hobbyists and the hi-
fi press were all buzzing about what DSP was about to do for sound
reproduction. It was going to finally conquer the demon of room
acoustics. It was going to turn our homes into concert halls—any
hall we wanted—at the touch of a button. It was going to eliminate
stubborn imperfections in loudspeakers that had eluded capture
for decades. It would enable a degree of signal-tailoring a hundred
times more precise than was possible with the conventional tone
controls or equalizers of the day. It would restore precious antique
recordings to modern levels of fidelity. And it might even let us
block out unwanted noise from our homes and cars.

About a decade ago, we saw the first DSP products reach the
consumer market in force. Hopes were high, but, oddly enough,

nothing really caught fire. In the best cases, the products were
moderately successful. In the worst, DSP seemed to be just another
feature, another button on the box. In all cases, the implementa-
tion seemed to be falling short of the revolutionary advantages that
were once prophesied. Still, there was hope: The cost of computer
hardware continued to plummet, and processing speed, DSP’s
biggest requirement, was accelerating rapidly.

Today, 10 years later, has DSP finally arrived? Was there any sub-
stance to the hype, any reality behind the promises? Certainly, the
answer is yes. It has found its way into almost every corner of au-
dio, but not (as we might have been prudent to expect) in exactly
the same ways we anticipated. In some areas, DSP has fallen notice-
ably short of expectations. In others, it has provided advantages
not even imagined a decade ago. Its influence is growing, and its
very boundaries are hard to define. So let’s start by reviewing the
underlying principles.

Ken Kantor is Vice President, Technology, for NHT loudspeakers in
Benicia, California. In the late *70s and early ’80s, he helped devel-
op the Teledyne Acoustic Research (AR) Adaptive Digital Signal
Processor, the first DSP room correction system. In addition to his
loudspeaker design work, Kantor has managed a number of DSP
projects in the related fields of loudspeakers and psychoacoustics
and was recently named in a patent as a co-inventor of a DSP solu-

tion to the problem of car cabin noise.
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Numerical Data Stream

WHAT, EXACTLY, IS DSP?

On its trip from the studio to the loudspeaker, the information
that will ultimately shape the music you hear in your home under-
goes many transformations and is subjected to many processes.
Think about it: The moment it leaves the microphone or an elec-
tronic instrument, the audio signal must be amplified and equal-
ized, attenuated and routed. It must be converted into different
forms for storage on different devices, such as a studio DAT, an
open-reel master, a lacquer master, or a CD. The audio information
may also be subject to filtering, multichannel surround processing,
noise reduction, and a dozen different types of enhancement. Even
in purist or minimalist recording setups, the signal changes form
many times.

Each change or transformation that occurs means we are pro-
cessing the signal in some way, so an engineer refers to these as “sig-
nal processing” tasks. For each step, there is a mathematical equa-
tion (or set of equations) that defines what has been done to the
data representing the music.

Traditionally, the only option available for signal processing was
analog circuitry—resistors, capacitors, transistors, and that kind of
stuff. Tone controls, your RIAA preamplifier, and the crossovers in
your speakers were, and probably still are, analog signal processors.

TO REDUCE THE SIGNAL BY 6 DECIBELS, THE DIGITAL
SIGNAL PROCESSOR DIVIDES THE ORIGINAL NUMERICAL
DATA STREAM BY A FACTOR OF 2. THE RESULTING
SAMPLE SERIES APPEARS AS IF A SOUND OF HALF
THE ORIGINAL LEVEL WERE RECORDED, YIELDING THE
-6 DECIBEL CONTINUOUS WAVEFORM.

BASIC DIGITAL SAMPLING TRACKS A CONTINUOUS
AUDIO WAVEFORM BY SAMPLED VOLTAGE LEVELS AT
REGULAR INTERVALS AND REPRESENTS THESE SAMPLES
AS DIGITAL WORDS. HIGHER SOUND PRESSURE LEVELS
ARE TRANSLATED INTO LARGER NUMBERS.

And time has proven analog signal processing to be pretty darn
good at many kinds of tasks, such as gentle filtering and equaliza-
tion, attenuation, amplification, and the handling of high-power
audio signals.

Because you can also think of every processing task as a mathe-
matical operation applied to the signal, however, it becomes evi-
dent that a computational approach might also be applied. And if
the signal is being stored in numerical (digital) form already, this
kind of approach opens the door to all kinds of signal manipula-
tion that are virtually impossible to understand in terms of analog
circuitry. A resistor can make a signal smaller. A transistor can make
it bigger. A capacitor can emphasize the highs or the lows. But a
computer—now we are talking serious potential! Perhaps we could
precompensate the signal for existing acoustical problems in the lis-
tening room. Maybe we could add in some of the musical dimen-
sion and life not captured by the microphone or filter the noise
from an old recording without affecting the desired information.,
Indeed, a computational approach offers intriguing possibilities.

THE EARLY YEARS
Today, most audio signals are stored and handled in digital form,
so it’s easy to take that for granted. But if you can remember back to
1976, you know this wasn’t always the case. In the studio and in the
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home, audio was predominantly analog. Although it was relatively
easy to comprehend the potential value of digital storage and distri-
bution, it took a bit of vision to recognize what digital processing
and manipulation might offer.

Early on, audio scientists and engineers realized that creating ad-
vanced filters was one of the really powerful advantages of DSP. Be-
cause a digital filter works by momentarily storing and combining
portions of the signal in digital memory, it can control the tempo-
ral (impulse-response) characteristics of a signal as well as manipu-
late frequency characteristics. This double-edged capability enables
the creation of extremely complicated and powerful filter transfer
functions, like those required to properly address room acoustics
problems (or even to simulate entirely new rooms). Among other
applications for advanced digital filtering is creating the kind of
surgically exact responses that can dissect the noise from the
signal on an old recording.

Consequently, different types of digital fil-
ters were among the first commercial ap-
plications of DSP technology. Noise-
removal systems found their biggest
market in professional environ-
ments, helping to restore vintage
or damaged recordings, assist-
ing with forensic investiga-
tions, and improving the qual-
ity of location recording for
film and television. _t . J

In the recording studio, dig- storin g an
ital signal processors were be-
ing explored as an alternative to
the special rooms and electro-
mechanical “plates” used to gen- . ..
erate artificial reverberation. Some- I N J | g | 'ta ‘
times accidentally, and sometimes
purposefully, digital boxes were provid-
ing creative recording engineers and musi-
cians with new effects and even new instruments.

Consumers did not have the ongoing need, the opera-
tional training, or the budgets to make digital noise removal a
household word. In the consumer arena, ambience simulation and
enhancement systems were being developed for the home and car
using techniques already employed in recording studios. And, of
course, it’s hard to forget those cheesy digital keyboards that started
appearing everywhere—the $69 specials where the “piano,” “
lin,” and “trumpet” settings all sounded like “kazoo.” You can
thank the DSP revolution for those, too.

It was, however, a novel kind of digital filtering that really caught

vio-

the attention of hi-fi enthusiasts: room/speaker correction systems,
probably the most conceptually interesting and controversial of the
early commercial DSP efforts.

Serious audio hobbyists had come to understand the limitations
of conventional graphic equalizers in correcting room acoustics
problems. First of all, they were restricted in their precision and
flexibility. Worse, they had no way to cope with reflected and de-
layed energy, the very basis of room sound. If a graphic equalizer
fixed the reflected sound’s tonal balance, it was almost sure to mess
up the direct radiation of the speaker, and vice versa.

A Jigita‘ ]Ei|te"|° \X/OT’I{g
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But a DSP filter, with its ability to work in the time domain,
ought to be able to apply individual corrections to each instant of
the continuously developing sound field. At the same time, power-
ful filters might be applied to fix known errors in the loudspeaker.
The result, it was hoped, would be an unprecedented degree of
transparency between the recorded signal and the listener’s ears.
The characteristics of speaker and room—in effect, the timbral col-
orations contributed by each—would be digitally erased, and the
recording in its pure essence would be heard. To this pure sound
could be added new architectural acoustical signatures and new
stereo image perspectives, appropriate or not. And since the com-
puter that accomplished all this DSP work would have to “hear” the
listening room via a microphone in order to process it, why not
have it make all the necessary corrections automatically, adaptively?

It all seemed to be coming together perfectly—Compact

Discs, powerful computer hardware, and great

ideas. And several big semiconductor makers

had active development programs to offer

chips customized for advanced audio

signal processing. No wonder we got
so excited!

TECHNICAL BARRIERS
Inevitably, the bubble had to
burst. A little bit of technical
and economic reality had to
encroach upon the dream.
Nowhere did it intrude harder
than in the area of room and

Y
Coml)ining

speaker correction. While other

fields of DSP gradually began

to flourish, several seemingly

memor L} . promising room and speaker cor-

rection products were announced,

only to evaporate just before or just after

being introduced to the market. No single

reason was to blame. After all, the success of a new

technology depends on many interwoven theoretical and

practical factors. Yet in hindsight, there were some formidable tech-

nical hurdles that room and speaker correction schemes faced—

hurdles that somehow escaped our attention a couple of decades
ago when we pondered the future of DSP.

A room corrector is supposed to work by seeking out deleterious
room reflections and sending a cancellation signal of each to the
loudspeaker. For example, if the room corrector’s microphone de-
tects a reflection at 8 milliseconds (i.e., a reflection of the original
sound that issued from the speaker 8 milliseconds earlier), the
speaker will be sent an opposite signal at exactly the right instant to
arrive at the listener and null out the reflection. Or, if energy is
missing at that moment, the corrector will try and fill it in. You can
think of this as equalization in the time domain, with an effectively
anechoic room—a room with #no reflections—as the ultimate goal.

One of the major snags is that the listening room is a much more
complex physical and mathematical system than was considered in
the planning of early correction schemes. In fact, there are acousti-
cal artifacts of the loudspeaker and room combination that simply
cannot be corrected by any conceivable signal applied to the loud-
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speakers. Another way to think of this is to realize that at any listen-
ing position within a given room there will be a few specific fre-
quencies that simply do not reach the listener’s ears directly from
the speaker.

An engineer would call each of these troublesome intersections
of location and frequency a “singularity” and tell you there is “zero
energy transfer” at that point. (A really smart engineer might try to
impress you by telling you the playback system is “non-minimum
phase.” But who needs another really smart engineer?) Response
singularities are normally caused by special kinds of reflections that
can occur both in the room and within the drivers of the speaker
system.

The net result of a singularity is that no matter what you put into
the speaker, that frequency ain’t going to get to your ear. You can
boost it till the speaker cooks, you can delay it till the cows come
home, but it is going somewhere else in the room before it reaches
your ear, period. Hey, this is a fact of life, and it isn’t so bad. These
singularities are few and are so impossibly narrow in bandwidth—
almost infinitesimally narrow—that they don’t affect the sound
nearly as much as many other acoustical errors and distortions.

A DIGITAL LOW-PASS FILTER IS CREATED BY PERFORM-~
ING A MOVING AVERAGE ON THE ENTIRE DATA
STREAM, THUS AVERAGING OUT THE RAPID FLUCTUA-
TIONS WITHOUT AFFECTING THE REPRESENTATION OF
LOWER FREQUENCIES. THE NUMBER OF SAMPLES AVER-~
AGED, AND THE WEIGHT THAT EACH ADJACENT SAM~
PLE IS GIVEN WITHIN THE AVERAGE, DETERMINES THE
FILTER'S SLOPE, CUTOFF, AND RESPONSE SHAPE.

HIGH FREQUENCIES ARE REPRESENTED BY RAPID
CHANGES IN THE VALUES IN THE DATA STREAM.
SHOWN ARE A WAVEFORM WITH SUBSTANTIAL HIGH-
FREQUENCY CONTENT AND THE RESULTING NUMERI-
CAL DATA STREAM AFTER SAMPLING.

But singularities are hell on a digital filter. It’s hard to distinguish
between a bad but correctable problem and an impossible one. So
it’s easy for the DSP system to get stuck in the mud when it happens
onto one of these acoustical black holes. Before you know it, more
and more of the processing power is sucked up, and to no avail. On
the contrary, by attempting to fix a singularity that happens to fall
right at the sensing microphone, the computer is likely to add ex-
cessive and inappropriate boost or cut to the sound a few inches or
a few feet away.

This problem really complicates the job of room correction. If
the designer writes a cautious program, significant errors will be
missed that could have been fixed. If his approach is too aggressive,
things will get stuck in a rut. It is true that adding additional active
channels to an adaptive correction scheme reduces the singularity
problem, since any point in space can be addressed by more
sources. But the issue still doesn’t go away, and multichannel adap-
tive correctors stretch today’s economic and technical limitations to
the maximum.

Surprise, surprise, we are back to relying on human judgment as
to what sounds best and how we balance different problems and
benefits. So what else is new?

To a great extent, the problem of singularities goes away if the de-
signer takes both the room and “adaptation” out of the equation
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* ASIC PARTS OF A DIGITAL SIGNAL PROCESSOR Fiter Gosticnts

and focuses his efforts on correcting and controlling the speaker
alone. Since human hearing automatically acclimates itself to its
acoustical environment to some degree, there is value in this ap-

proach. We all know that better speakers generally sound better, al-
most regardless of the room.

To date there have been a few superb loudspeakers designed with

! g Arithmetic

built-in complementary digital correction. It is certainly a more ' Voor s Unit "IN Comerter
feasible approach technically than generic, adaptable correction ap- ! !

\ |
plied to the room. When designing a DSP-assisted loudspeaker sys- ! - —

_________

tem, the engineer does have to be very careful to manage the signal

delay inherent in most digital filters, which can range from less than
1 millisecond up to 10 or 20 milliseconds. This delay is not usually freccceforessrenesseneretorenon ey
noticeable in a home audio-only system. But a signal delay of 10 or  on. But that does not mean it is the most effective solution to every

20 milliseconds can create plenty of havoc in a recording studio or  problem that arises now.

home theater, where synchronization and timing of Arguably, the cost-versus-benefit factor is the single
the sound is critical. most important reason why more products that

A difficulty common to all DSP loud- combine DSP with speakers have not
speaker and room compensation is that reached the market. Customers hear
detailed response corrections imple- them and compare them to traditional
mented in the time domain often speakers at comparably high prices.
trade off spatial flexibility. In |:> s o Nevertheless, there have been a
other words, the better the cor- 't t )0 a | t OT VISION few great-sounding models, and
rection at one spot, the bigger that does whet the appetite for

the problems become every- more affordable solutions.

where else. This goes beyond t @ (@S] 9 g N S

the traditional “sweet spot”

that many serious listeners \X/J'\GJC Algrta‘ p”r’ocegging

have learned to live with. The

ACOUSTICAL
SIMULATION
No matter how good a mi-

spatial focus of a digitally cor- crophone you use, one thing

rected system can be so great as a nA man ip U ' cl ti on you can count on losing when

to be intolerant of the slightest you make a recording is spatial in-

head movement or even the dif- 3 l’] formation. Unlike your ears, a sin-
ference in location between your m | g 't O enr. gle microphone has no way to under-
ears—a tough problem to overcome. stand the location and direction of the
Again, the designer can make trade-offs sound source. The electrical signal from the
between detailed correction and location flex- mike is an average of the sound waves imping-
ibility. Some systems even let you make the choice ing on it. Even a very directional microphone cannot

yourself. But here we are once again, deciding how to set our con-  fully differentiate, say, a loud sound behind it from a soft sound in
trols for the best subjective effect. Nothing wrong with that; at least  front of it. Once a natural sound field is recorded as a two-dimen-
we have more power and control. But it isn’t the magic bullet of au-  sional electrical wave, its spatial characteristics are compromised.
dio transparency anymore. Good stereo microphone techniques help a lot. Multichannel sys-

Finally, it’s important to point out a very practical problem tems help even more. But nothing available in the audio world
about digital room and speaker correction, one that [ hope will di-  today can fully capture the direction, space, and ambience of a
minish with time: What is it worth? live event.

As a loudspeaker designer, I know that every dollar counts in the Part of the job of a fine hi-fi system is to restore the proper di-
final sound of the speaker. Implementing digital correction in a  mensionality to the sound. In addition to getting the tonal balance
speaker is costly, and that money could improve the sound in many  right, a good speaker can take a fine recording and create the illu-
other ways—better drivers, a more advanced crossover, effective  sion of a real, tangible event—to a degree. Since we know informa-
room treatment, and so on. It’s always important to determine tion is lost at the microphone, the speaker must necessarily “guess”
which sonic problems take priority before running off to solve at what constitutes correct spatial information. How well this tran-
them. In my opinion, the consumer audio business at times has a  spires depends on a complex interaction of recording, loudspeaker,
tendency to invent solutions and then go looking for the problem.  and listening room—and a bit of blind faith on the part of the lis-
“Digital,” in all its forms, is no exception. It can do some thingsun-  tener, who, after all, probably doesn’t know precisely what acousti-
deniably well. It will do more things better and cheaper as time goes  cal space he should be hearing.
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Restoring a believable and controllable sense of space to record-
ings by digital means is not a new idea. Some of the early delay-line
processors from the 1970s were a sort of primitive digital signal
processor, and the premise is the same today with several DSP-
based models intended to improve the home listening experience.
Now, however, the process is often assisted by surround decoding.

From the inexpensive DSP head units designed to give car audio
listening an expanded sense of space to astonishing studio rever-
berators that can model the minute acoustical details of all sorts of
real and totally imaginary “rooms,” the idea is to convey a convinc-
ing impression of space and location by adding simulated reflec-
tions and reverberation from directions other than the main speak-
ers’ sound.

DSP is a natural for this. A real-world reflection is nothing more,
at its heart, than a delay of the original sound. String enough of
these delays together, and you have reverberation—and delaying
sound is about the easiest task to accomplish with DSP. The recipe
is simple: good A/D and D/A converters, a bunch of memory, and
some basic filters to alter the levels and spectra of the reflections.
Then add a few mixers to recirculate signals within the box and to
send outputs to various speakers around the room—okay, so it
adds up to serious processing power in the end, but at least the idea
is simple. The designer must understand the reflection pattern of
the room he is trying to simulate and match that reflection pattern
using delays and filters within the DSP. With a multichannel
processor and several speakers, the results can be startlingly good. A
lot depends on the acoustics of the original space, since it is bound
to imprint itself on the sound, one way or another. If the playback
room is especially live, it may dominate the overall acoustics to the
extent of rendering the DSP efforts futile. If the playback room is
deader than usual, the listener can be transported to a place of vir-
tual acoustic reality.

Given DSP’s success with simulation, it’s too bad that DSP room
correctors don’t work better than they do. Otherwise you could use
one to remove the acoustics of the playback room and use a room
simulator to insert the acoustics of a new room. Pretty neat, huh?
Stay tuned. It will happen.

TECHNICAL TRIUMPHS
When we think of DSP, often what comes to mind are sound-
field processors or other specialized applications. But some of
DSP’s greatest triumphs in the audio domain are in areas not di-
rectly apparent to the consumer. One of these is the recording stu-
dio, where almost every imaginable kind of signal handling and
manipulation is now done in the digital domain. In fact, micro-

To CREATE A SENSE OF SPACE OR REPLICATE AN IMAG-
INARY ROOM, A DSP DIGITIZES AND STORES SOUNDS
IN MEMORY. IT THEN STRINGS TOGETHER AND RECIR-
CULATES THE DELAYED SOUNDS AS LATE REFLECTIONS,
THEREBY SIMULATING REVERBERATION.

phone preamps are starting to appear with built-in A/D converters.
Virtually from the time it leaves the atmosphere until it leaves your
CD player, the music signal is preserved and processed by digital
means. This includes mixing, editing, equalization, compression,
reverb, special effects—the whole palette of time-honored (and
sometimes abused) studio techniques.

Digital filters and ambience generators aside, DSP has other ca-
pabilities when it comes to fancy manipulation of audio signals.
Not everyone may realize that all the present and proposed digital
storage and transmission standards have DSP at their core. From
the existing CD standard to Dolby Digital (AC-3), from DVD to the
squeaky beeps or swirling 3-D sounds you hear from computer
games, DSP is there

In these areas, DSP techniques enable efficient encoding of digi-
tal data. That is, they enable more data to be stored in less space,
thereby improving the economy of the medium. Sometimes this is
accomplished in a pure, “lossless” manner, such as the 16-bit linear
scheme of the CD format. Sometimes more aggressive, “lossy”
compression is used, as with Dolby Digital, MiniDisc, DCC, and
various types of telephone, cable, and satellite audio distribution.
Even highly compressed audio can range from barely adequate to
essentially transparent, depending on the settings dialed into the
DSP algorithms.

Hand in hand with digital data transmission is error correction.
Within a CD player or other digital recording or playback ma-
chine, there is a DSP section dedicated to detecting and repairing
data errors in real time. These recovery methods have become so
successful that we rightfully can consider the digital data stream
available to us in our home an exact duplicate of what originally
left the recording studio (even if the cat did scratch your copy of
Phish).

GREAT EXPECTATIONS

Though it seems commonplace, there is every reason to believe
that DSP audio is still in its infancy. Digital is here to stay, and once
an audio signal is digitized, it makes sense to keep it that way as
long as possible. Recording studios have learned this; consumers
likely will, too. That means more and more desirable applications
for DSP. So does the trend toward discrete multichannel playback,
already heavily dependent on advanced signal processing.

Noise reduction and virtual reality products beckon. Who knows
how many companies have R&D projects in these areas? Quite a
number, [ would guess. Will we see further attempts at room cor-
rection and “digital” speaker design? Of course, especially as part of
an integrated digital approach to all the components in a home au-
dio system. Audio nuts have never left well enough alone, nor are
we discouraged by challenges. We will always want more fidelity,
more control, more flexibility, and more convenience. And I can’t
think of a better way to get these things than by moving ahead into
the digital future. A
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For well over 60 years, the name Tandberg has been associated with flawless, faithful sound rearoduction. Whether the
components were professional grade reel-tc-reel tape recorders, audiophile-quality cassette decks or high-end electronics,
Tandberg invariably established new standards of excellence.

The new 4000 Series continues this unbroken tradition. The unique, stackable, top-loading transport of the CD Player, the
Zero Negative Feedback and Discrete Class A circuitry of the Control and Power Amplifiers, the Dua Gate MOSFET and Class A
circuitry of the FM Tuner are packaged in a museum-grade, fully remote-controllable system as pleasing to use as it is to view.

Tandberg achieves the best of both worlds by integrating old world craftsmanship, world class industrial design and the
latest audio technologies. In the process, Tandberg has once again created audio components that t-anscend traditional hi-fi to
become one of your most prized possessions.

What keeps us in the foreground is our background.
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tel (215) 836 9944 fax (215) 836 2273 - — = B
See the exciting Tandberg line at Winter CES®- Much more than hi-fi.
Alexis Park Hotel Suite 2403 CIRCLE NO. 40 ON READER SERVICE GARD
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EASTERN MVUSIC MEETS
MODERN RECORDING TECHNOLOGY

ently inching his stereo mike array
closer to the musicians—an Ameri-
can slide guitarist, an Indian musician
playing a modified slide guitar, and a
tabla player, all seated on a rug in a
spacious church—Kavi Alexander monitors the
signal through headphones. He checks the musi-
cians' balances with each other and
with the room acoustics. When all is
ready, he presses “Record” on a huge,
all-tube two-track tape machine and
captures an astonishing performance.

Founder of the audiophile label
Water Lily Acoustics, Alexander uses
minimalist technique to record Asian master
musicians playing Indian, Iranian, Arabic, and
Chinese music, as well as American blues per-
formers. His work brings the old and the new to-
gether, uniting the traditional music of Eastern cul-
tures with modern recording technology. Thanks to
Alexander's devotion to sound quality, we can fi-
nally hear the remarkable beauty and sophistica-
tion of this music.

Of course, world folk music has been available
for years from obscure sources, such as field
recordings. But Alexander's work is not musty
archival stuff. In fact, A Meeting by the River, with
Ry Cooder and V. M. Bhatt (Water Lily Acoustics
WLA-CS-29-CD), won a Grammy for Best World
Music album in 1993.

L0utas Lty AAegtten
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Alexander shuns the usual multimike, multitrack
recording techniques commonly used by big-label
pop and rock album producers. Instead, he simply
places a stereo mike near the performers, in a
church that has gorgeous acoustics, and then
records using no processing. As a result, his
recordings present the music in its purest form.

Alexander knows how to capture
the beauty of the instruments. The
| sound is remarkable for its gentle,

non-edgy highs. There's clarity with-

out harshness—a very natural, non-

fatiguing quality. On stringed instru-

ments, you can frequently hear
individual plucks within a strummed chord.
This detail comes from the purity of the signal
chain, not from a treble boost on a recording
console. Cymbals have a sweet, shimmering edge.
Strings and saxophone sound warm and full,
not thin or tinny. Tabla goes very deep and has a
visceral impact.Thanks to the purist miking
techniques, the imaging is very precise and the re-
verb sounds airy and spacious. Powerful dynamics
add to the musical excitement. It's a compelling,
realistic effect.

The microphone itself is a custom tube design
using Pearl bidirectional mike capsules set in a
classic Blumlein array: two coincident figure-
eights crossed at a 90° angle. The mike design is
by Tim de Paravicini, of Esoteric Audio Research

by Bruce Bartlett witss [enny Bartlett
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TIONAL ASIAN AND AMERICAN ACOVSTIC MVUSIC LS IMPORTANT TO ME.




TA) MAHAL,
V. M. BHATT, AND
N. RAVIKIRAN

TO MY EARS, THE BLUMLEIN STEREO MIKING ARRANGEMENT

(U.K.), whom i interviewed for the January 1995 issue.
He also designed Alexander's tube mike preamps.

The tape recorder is a Studer transport converted to
a 1-inch, two-track format. It has a custom magnetic
head assembly and tube electronics designed by de
Paravicini. Even though the deck is analog, recordings
made with it have no audible tape hiss at normal listen-
ing levels.

lexander monitors with VMPS Super
Tower speakers and Stax Lambda Sig-
nature Pro electrostatic headphones.
He uses 100-watt, monoblock EAR 508
K Il power amplifiers and Discovery Cable Teflon
twin-axial cables.

Although in the past he has used several different
churches in Santa Barbara, California, for his record-
ings, Alexander now uses the chapel of Saint Anthony's
Seminary exclusively because of its “fantastic
acoustics” and its geographical isolation from traffic
noise.

The music itself is faultless. Performers range from
America's Ry Cooder and Taj Mahal to India’s Ali Akbar
Khan and V. M. Bhatt. There’s a strong East Indian in-
fluence, much like Ravi Shankar's sitar music.

Supplied with each recording are extensive liner
notes, carefully written and researched by Alexander

‘ Munnas Mahal

himself. So scholarly are the notes that reading them is
like taking a short course in musical history.

Kavi Alexander was born in Tamileelam, India, and
worked in Paris and Sweden before moving to the
United States. | began our conversation by asking him
how he started his own recording company. [

AUDIO/DECEMBER 1996
36

What prompted you to start your own label?

I’ve always loved traditional music from Asia—Indi-
an classical, Arabic, Persian, and Chinese. Unfortu-
nately, records of this music always sounded awful.
The quality of a lot of these recordings was poor be-
cause they were made by musicologists, who mostly
were not technical people. Even when the recordings
were made in the West in studios, they were not well
done, partly because the engineers used rock 'n’ roll
recording techniques. An exception to this, however,
are the recordings of the Connoisseur Society, which
made fantastic LPs of Ali Akbar Khan [now reissued
on CD].

Many tape recordings made in India were superb
because they used simple miking techniques and
tube electronics. But the vinyl used to make the
records was horrendous. To listen to these scratchy
records, I used to buy complex amplifiers that had
noise and rumble filters to fight the pops and clicks
and hiss. This robbed the music of all life. That’s how
I became an audiophile. Out of frustration, [ decided
[ could do better.

Were you aiming to start an audiophile label?

Not at first. My goal was to become a movie director.
[ realized that record-producing and movie-direct-
ing are basically the same thing. Different media, but
the same result. So I went with music production.

Asa child, I was inclined toward the arts. | painted.
My mother instilled in me a great love for poetry and
music. She was a well-trained classical Indian musi-
cian who thought that art was more for mystical pur-
poses than entertainment, that art is a legitimate
means toward God.

My name, Kavichandran, my mother made up. It
means “Poet of the Moon.” Her name was Lily, and [
named my company after her.

I’'m self-taught in musical history. A lot of my ear-
ly reading came from the wonderful recordings made
in the ’60s by UNESCO [United Nations Education-
al, Scientific, and Cultural Organization], which did
a series of all the traditional music of the world.
They had wonderful album notes that were written
by ethnomusicologists.

I decided that recording was my calling in life. I
worked as an independent producer/engineer for a
Swedish company doing American jazz. Eventually I
wanted to start my own company in order to have
complete control of the artwork and so forth.

An audiophile friend of mine in Sweden was im-
porting Tim de Paravicini’s hi-fi equipment, built by
Esoteric Audio Research. When I listened to it, I was
quite blown away. A friendship with Tim developed
from that.

[ came to the United States in 1981 and started
Water Lily Acoustics in 1984. A lot of people in the



music business helped me get started and to get
where I am now. They were very supportive and gen-
erous with their knowledge, time, and resources. For
example, Tim built the entire recording chain and
gave it to me free of charge.
How did you arrive at your recording technique?
I tried all the stereo miking techniques, and to my
ears, the Blumlein arrangement of crossed figure-
eights gave the best results overall.
or my jazz recordings in Sweden,
I was using a Revox B77 tape
recorder and Pearl stereo micro-
phones made in Sweden. Tim liked
Pearl’s rectangular mike capsules.
So once I was in the United States, |
got him the capsules and he made a proto-
type tube mike for me.

I prefer to record using analog tape equipment
rather than digital. I've heard the best digital
recorder, the Nagra 20-bit machine. But [ think that
Tim’s 1-inch all-tube analog recorder is still the most
musical.

You're using equipment and simple methods that
were employed in the past. Some of those older
recordings still sound great today.

Yes! There’s a newly remastered Muddy Waters LP
recording from 1963, Muddy Waters, Folk Singer
[Chess CH-9261], that’s absolutely formidable in its
sound quality. Staggering.

A problem I find with a lot of high-end recordings
is that the music has been forgotten. People are get-
ting so much into technology, special cable, this and
that. I say to my friends, “Listen to this Muddy Wa-
ters record made in 1963. What kind of wire do you
think these guys used? What kind of capacitors did
these guys have in their signal path? What kind of
cruddy connectors?” You listen to this record with
your brand-new equipment, and you go, “My god,
how did they do it?” We’ve definitely lost a great
amount artistically and technically.

owadays you listen to some so-

called audiophile records, and you

want to shut off the system. I

wouldn’t buy any of them, but this

’Muddy Waters disc I would gladly

own. So if the music isn’t there, who cares what cop-
per or gold is used in the cables? It’s meaningless.

One recording engineer from the past whom I re-
spect is Emory Cooke. He was an overlooked genius.
Not only was he technically very innovative, but he
was recording the Tarahumara Indians way back in
the 1950s. He was an ethnomusicologist and a pio-
neer in recording techniques. He built his own
equipment. I have an LP of an organ recording he
made in the ’50s that goes down to 15 Hz!

People like that, the real pros, wrote the book and
set the stage for guys like me, the rank amateurs.
They wanted to preserve great music and present it
well, with great documentation. Their recordings are
a time capsule to another world, frozen forever.

The music in your recordings is superb. Most of it is

played by master musicians who have perfected their
craft. It must be a thrill for you to work with them.

It’s the greatest gift. I've been blessed because I've
had the opportunity to record some of the great vir-
tuosos. A lot of these musicians have tapped into
something really profound, very spiritual, because
that kind of music leads you to it. Just to sit next to
them, to drink a cup of tea with them, is an inspiring
experience. They have so much love.
hen these men die, a
whole era is going with
them—the era of the royal
courts. When these musi-
cians were court musi-
cians, they only had to
worry about the music; everything else was taken
care of. Now musicians have to be agents and man-
agers, negotiating their price for the next gig. It
changes something.

One of the masters is Ali Akbar Khan. My first
record on Water Lily is of him. I consider him as my
dad; he’s been very loving. He tells me stories about
his father, Baba Allhudid Khan, and what it was like
in the old days to play in the royal courts.

Baba, a legend in India and revered as a musical
genius, had a band composed of orphans. It was a
chamber group trained in both Western and Eastern
instruments. This, I believe, was one of the first fu-
sion bands. He even made new types of instruments,
such as a combination sitar/banjo. He was a great in-
novator, a guiding light.
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y business relationship with these

musicians is based on friendship.

Many musicians whom I record do

not speak any English. They can’t

even read my recording contract, but they trust me
because I'm their friend. It’s a big responsibility.

A lot of these virtuoso musicians are in their gold-

en years; they feel they don’t have much time left,

“Borrbon & Rosewireer | and they want to leave behind a record of their work.
A} L "t

The great Indian singer Salamat Ali Khan told me
that there are these modes he’s always wanted to sing,
and he said, “Hurry up, record me.”

What are your plans for the future?

I want to become mobile. Many musicians from the
old traditions don’t want to travel to the church in
California where 1 record. They don’t want to leave
their villages. So I want to record on location. The
recorder [ have now weighs 250 pounds! Tim de Par-
avicini is going to design and build an FM recorder

Ry Cooder and V. M. Bhatt, A Meeting by the Riv-
er (Water Lily WLA-CS-29-CD). A best-seller
featuring bottleneck guitar, mohan vina (a sitar-
like instrument), and tabla.

The Court Musicians, At the Court of the Chera
King (Water Lily WLA-CS-34-CD). Vocal, do-
bro, violin, cello, dulcimer, sarod, tar, and
dumbek.

Taj Mahal, V. M. Bhatt, and N. Ravikiran, Mum-
taz Mahal (Water Lily WLA-CS-46-CD). Vocals,
guitar, chitra vina, and mohan vina.

The Mevlevi Ensemble of Turkey, Wherever You
Turn Is the Face of God (Water Lily WLA-ES-50-
CD). Variety of instruments.

Dom Um Romao, Saudades (Water Lily WLA-
CS-16-CD). Jazz-like music with drums, piano,
percussion, berimbau, vocals, bass, and sax.
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for me, using Nuvistors in a Nagra instrumentation-
recorder transport.

I just did a recording with James Newton, David
Hidalgo from Los Lobos, Cadri Goopalnath (a South
Indian sax player), and Martin Simpson (a fantastic
English guitarist).

You seem to have a mission.

Yes. I want to archive the traditional music of Asia,
American Delta blues, and whatever acoustic music
that has a tradition worth preserving. Many of my
recordings bring together wonderful musicians from
the West with those of the East. So we have East
meets West. I'm also recording Indian and Chinese
musicians together and Indian and Iranian musi-
cians collectively. East meets East! This has never
been done before.

I’ve always belicved in this type of fusion, because
all music is ultimately a fusion of various cultural
streams. This mix of cultures paves the way of the fu-
ture. I try to preserve the old music in the purest way
on the one hand while trying to create encounters
that can be a stepping stone for the new music on the
other.

I’'m very much a believer in the oral tradition of
poetry and music. I think we are losing that. In this
age, most people have no regard for poetry; most
don’t even sing lullabies to their babies anymore. A
doctor found that babies who had lullabies sung to
them were able to grasp more complex things per-
ceptually than babies who had no lullabies sung to
them.

The highest compliment to me would be, “I read
your liner notes and started singing lullabies to my
baby.” Then I would feel that 1 have contributed
something, in a humble way, toward the betterment
of humanity. A

Ustad Imrat Khan, Ajmer (Water Lily WLA-ES-
17-CD). Surbahar, sitar, and tabla.
For a complete discography, call 805/968-8188.

Kavi Alexander told me that Water Lily
Acoustics “will release a CD of classical Indian
musicians and classical Chinese playing together.
It’s a remarkably historic recording because this
Indian/Chinese mix has never been done before.
The recording features Visha Mogen Bhatt and an
exceptional erhu player from China, Jie-Bing
Chen. Another recording will feature Iranian
master musician Jossian Alisade playing with a
South Indian musician, Ravikiran, who played
with Taj Mahal. We'll also present Simon Shahim,
probably the finest erhu player in the United

States.” I



‘Audio Hall of Fame’ speaker
designer Arnie Nudell is famous
for making speakers with ultra
high-end performance—and
prices to match. Now he has
developed Eosone—a new
speaker line featuring high-end
technologies and performance
but at affordable prices.
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The top-of-the-line Eosone
Millennium home theater speaker
system features Radiant Surround
Field™ dipole technology so that
everyone in the room, regardless
of listening position, hears the
same full fidelity sound and
lifelike imaging.

On-board, twin 10" powered
subwoofers provide the body
slams while titanium dome
tweeters deliver clean, clear
sound and enveloping surround
sound imaging. The center and
surround speakers perfectly
match the front speakers and
take full advantage of the latest
surround technologies such as
Dolby® Digital (AC-3°®).

We could go on and on about
this remarkable system, but we’re
out of ad space. Call today for a
free 32 page brochure on the
entire line of Eosone speakers
and for the location of your
nearest Eosone retailer:

(800) 347-1876.

1 HOSONE.

INTERNATIONAL

1 System consists of two ASF 1000
board powered subwoofers, two RSR 350
and ane RSC 300 center speaker.

ce: under $3,000.
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TECHNICS SA-TX50
HOME THX RECEIVER

Although the new Technics
Master Reference SA-TX50
looks like an upscale stereo
amp, it’s really a five-chan-
nel, Home THX-certified,
Dolby Digital surround-
ready receiver. With its twin
analog power meters, central
volume control, and mod-
icum of other buttons and
knobs, the SA-TX50 looks
like less than it is. (Or
should that be “more”™?
Those burnished-gold meters surely give it
the high-end look of yore.)
In addition to its AM/FM-stereo tuner,
the sine qua non of a receiver, the SA-TX50
handles two audio-only sources and five

audio/video sources. The audio inputs are
designated “CD” and “Tape.” There’s no

phono preamp, but that’s not likely to con-
cern the buyers Technics has in mind for
this product.

The video complement is nominally des-
ignated for three VCRs, a TV, and a
videodisc player (“VDP”). Of the VCRs,
only “VCR 17 can record, but it’s equipped
with S-video and composite-video connec-
tions and can make a direct S-video dub
from the videodisc player—the only other
input that has an S-video connector. The
SA-TX50’s “TV” and “VCR 2” and “VCR 3”
inputs handle composite-video signals ex-
clusively. Since composite-video and S-
video signals are routed separately through
the SA-TX50 (as is usual), both output
types are provided for the TV, and both
must be connected if both are to be used.

All connectors are on the back except for
the trio of RCA jacks for “VCR 3” and the
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front-panel headphone jack; all are base
metal. To meet requireménts for Home
THX certification, there’s a line-level sub-
woofer output to feed a powered sub and
decoder output jacks for the five other
channels (front left and right, center, and
surround left and right). These are
jumpered to their respective power amp in-
put jacks by removable links, so you can re-
configure the system if desired. (Although
the receiver’s owner’s manual mentions
connecting a graphic equalizer at this inter-
face, 1 don’t recommend using such a
hookup for home theater unless a five-
channel equalizer is used and all channels
are adjusted simultaneously.)

In addition to stereo inputs for each
source, the “VDP” input has four more
jacks to accommodate the stereo surround,
center, and low-frequency effects (LFE) sig-
nals of an external Dolby Digital (AC-3) de-
coder (or a DVD player with analog out-
puts from all channels of its internal Dolby
Digital decoder). These are activated when
the input selector is set to “VDP6CH,” and
they route the 5.1 discrete audio channels
directly through the system. Thus, when
“VDP6CH” is selected, all other playback
modes are unavailable, so you can’t use
THX timbre-matching or re-equalization
with Dolby Digital audio. When conven-
tional “VDP” is selected, the stereo signal
fed to the front left/right inputs is decoded
by the Dolby Pro Logic circuit and Home
THX modifications can be applied.

Connections are provided for a 75-ohm
FM antenna, a long-wire AM antenna, and
the supplied AM loop antenna. The loop
plugs into a socket on back and must be at-
tached even when you use an external wire

Rated Power Output into 6 Ohms:
Stereo mode, 125 watts/channel at
0.05% THD, 20 Hz to 20 kHz; Dolby
Pro Logic mode, 120 watts/channel
for main and center and 100 watts/
channel for surround at 1 kHz and
0.8% THD (clipping threshold).

Dimensions: 16% in. W x 6% in. H x
14% in. D (43 x 17 x 37.5 cm).

Weight: 262 1bs. (12 kg).

Price: $999.95.

Company Address: One Panasonic Way,
Secaucus, N.J. 07094; 201/348-9090.

For literature, circle No. 90

Photos: Michael Groen



antenna. The wire antenna connects to a
thumbscrew terminal. Two more terminals
are provided for the FM antenna hot and
ground wires; | find these somewhat less
convenient than an F connector.

The SA-TX50 has output terminals for
two sets of main front speakers, a center
speaker, and a pair of surround speakers.
Although these look to be multiway bind-
ing posts that will accept banana plugs, the

IF YOU DO SOMETHING
WRONG, JUST TAP
THE “HELP” KEY
FOR INSTANT GUIDANCE.

connectors lack internal metal sleeves and
can be used only with bare wires. The re-
ceiver is powered via a detachable two-wire
line cord, and it has two switched conven-
ience outlets rated for 300 watts total. A
cooling fan activates as needed but is usual-
ly off.

For the most part, the SA-TX50 is digital-
ly controlled; even the volume control ad-
justs level in discrete steps, although it feels
continuous and sounds almost so. The
main exceptions to this are the bass and tre-
ble controls, which seem conventional. Al-
though they can’t be defeated manually,
these controls are bypassed automatically in
Pro Logic and mono modes. Digital control
enables Technics to use the same button for
more than one purpose. For example, the
two pairs of main speakers are switched on
and off independently with the “Speakers
A” and “Speakers B” buttons, but pressing
either button for 4 seconds causes the pow-
er amps to toggle between high- and low-
impedance operation. Low-impedance op-
eration (indicated by “Low IMP” in the

display) is reccommended when the
net load on the amplifier is less
than 6 ohms.

The three buttons above the
on/off switch set “Center Mode,”
toggle the “Subwoofer Off/On,”
and set “Delay Time.” The usual

RELATIVE
LEVEL —dB

»

center modes—*“Wide,” “Normal,”
and “Phantom” are provided for
Pro Logic and THX. The buttons
must be pressed for 4 seconds to
advance to the next or alternative

choice; if you tap them briefly, the

Fig. 1
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current setting will appear in the
display panel and on your TV if
you’ve connected it.

The next group of buttons deter-
mines operating mode. The first
three choose “THX Cinema,”
“Surround” (Dolby Pro Logic),
and “3 Stereo” (i.e., Pro Logic with
the surround channel folded into
the front). The fourth button,
“SFC,” steps through the SA-
TX50’s 10 “Sound Field Control”
modes: “Hall,” “Club,” “Live,”
“Theater,” “Church,” “Stadium,”
“Simulated,” and three soundstage
imaging modes (“SSI 1,” “SSI 2,”
and “SSI 3”). The range of sur-
round-channel delay depends on
the processing mode. It is ad-
justable from 15 to 30 millisec-

PHASE — DEGREES

+60
+40
+20

0

-20

PHASE — DEGREES

-40

-60

onds, in 5-milliseconds steps, for
Pro Logic and THX; a wider range
is available in the music modes.
With the final two pads in this control clus-
ter, you select stereo or mono reproduction.

If you make a mistake while operating
the SA-TX50 or if the sound cuts out be-
cause of some operation that was per-
formed, pressing the “Help/Reset” key (to

bass

the left of “Volume”) displays suggestions
for correcting the problem. For example, if
you mute the receiver and tap “Help,”
“Muting On Now” will scroll across the dis-
play and you’re given instructions as to
what to do: “Press The Muting Button On
Remote Controller.” Pressing “Help/Reset”
until “Reset” appears in the display will re-
initialize the receiver to its factory settings.
The two pads to the right of the volume
control are labeled “Input Selector.” You
can advance forward or backward through
the options: “Tuner,” “CD,” “Tape,” “VCR
1,” “VCR 2,” “VCR 3,” “VDP,” “VDP6CH,”
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“TV,” and back to “Tuner.” Next are the
tuner controls: two pads to advance up and
down the FM or AM band in standard
channel increments, two pads to advance
up or down through the 30 possible station
presets, a pad to select the band, another to
choose between “FM Auto” (i.e., stereo)
and mono reception, and a pad for loading
the station presets (“Memory”). Pressing
“Memory” briefly will load the currently
tuned station into whatever preset slot you
designate. Pressing it a little longer makes
the TX50 automatically find and memorize
stations. All 30 presets can be used for FM
reception, but only presets 21 to 30 can be
used for AM.

The SA-TX50’s 53-button remote is pre-
programmed with the codes of Technics
and Panasonic products manufactured
since 1985. You also can change its com-
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The remote has the only facilities
for balancing sound levels, with
“Test,” “CH Select,” and “CH Lev-
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a el” pads for this purpose. Because

the receiver lacks an ordinary bal-

8 ance control, readjusting the

left/right front-speaker calibration

is the only way to correct for a way-
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Although I didn’t have a
schematic or signal-flow diagram
for the SA-TX50, it became pretty
clear from the test results that

stereo signals are digitized whether

vZOM'II

they receive further digital process-

20Hz N

ing or not. As you can see in Fig. 1,

'.,\ inii
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the amp section’s frequency re-

- sponse in stereo dies abruptly
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above 20 kHz (it’s down 3 dB at 21
kHz) and there’s some high-fre-
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Lo quency ripple caused by the digital

filters. That doesn’t bother me par-
A ticularly (although I think it’s a
- on needless complication). But given

the fact that the signal is digitized, I

s

see no reason for the response to be

down 1 dB at 20 Hz.

Potentially more bothersome is
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I

HIGH SETTING 1 —]

the amp section’s nonlinear phase

0.01

response, which occurs at both

02 1 10
OUTPUT — WATTS

Fig. 5—Stereo THD + N vs.
output for 8-ohm loads (A)
and at 1 kHz into 4-ohm
loads for high- and
low-impedance settings (B).

mand codes to control components from
other companies; the owner’s manual sug-
gests which codes to use. The remote oper-
ates TVs, VCRs, laserdisc players, CD play-
ers (including megadisc changers), and
cassette decks. It provides direct access to
program sources via nine pads, one for each
source. (“VDP” and “VDP6CH?” are on the
same pad; pressing consecutively toggles

100

ends of the audio spectrum. The
effect is seen in Figs. 2A and 2B. I
seldom present curves of phase re-

300

sponse because they usually reveal
nothing significant. Not so in this
case. Below 70 Hz and above 8.73
kHz, the curves exhibit substantial
nonlinearity, which implies non-
constant group delay, a potentially audible
form of “phase distortion.” (Note that I've
used a linear rather than logarithmic fre-
quency scale, to facilitate your seeing the
nonlinearity.)

Another cause for concern is the SA-
TX50’s precariously low input-overload
point of 2.02 volts. Although the quasi-
standard 0-dBFS output level of digital-to-
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analog (D/A) converters is 2.0 volts, and it
doesn’t pay to waste dynamic range by pro-
viding excessive headroom, this is cutting it
too close. Some CD and laserdisc players
put out more than 2.02 volts at 0 dBFS, and
when they do, the SA-TX50 will clip
sharply. This characteristic is particularly
surprising given that Lucasfilm’s Home
THX specs call for an overload point of at
least 3 volts.

Fortunately, the tone controls seem to
come after the A/D and D/A processors and

BURNISHED-GOLD METERS
GIVE THE FIVE-CHANNEL
SA-TX50 RECEIVER

THE LOOK
OF A HIGH-END AMP.

do not affect input overload. Both controls
shelved, the bass below 100 Hz and the tre-
ble above about 10 kHz. The control ranges
were perfectly adequate and reasonably
symmetrical (see “Measured Data”).

Figure 3 shows the crossover between the
main and subwoofer channels. These curves
are rather perplexing too. The high-pass
section cuts off as mandated by Home THX
standards (-3 dB at 80 Hz, 12 dB per oc-
tave), but the low-pass section is off the
mark. The slope is okay (24 dB per octave),
but the -6 dB point occurs at 91 Hz rather
than at 80 Hz. Furthermore, the low-end
response in the subwoofer channel rolls
off—it’s down 1 dB at 31 Hz and 3 dB at 22
Hz—so there’s actually less bass output
from the receiver when a subwoofer is used
than when it’s not!

The amp section’s A-weighted noise,
measured in stereo with the volume set ac-
cording to IHF standards (about 11.2 dB
below the THX reference mark), was a
rather poor —69.7 dBW. The third-octave
noise spectrum of Fig. 4 suggests why. Note
the hump in noise power in a two-octave
region (between approximately 150 and
700 Hz) in the upper bass and midrange.
There’s also a fairly substantial power-sup-
ply hum component at 120 Hz and some
line-induced hum at 60 and 180 Hz. These
hum components are not that unusual, but
the broad hump in noise is—and it is not
suppressed by A-weighting.
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High praise for PARADIGM®
REFERENCE SPEAKER SYSTEMS...
dedicated to providing the highest
standard of technological design
excellence, and deliver breathtaking
high-end sonic performance!

¢ , % ith years of design expertise and a state-of-the-art in-house
v\/ R&D facility, Paradigm engineers and acousticians set out to
build the world's finest speakers, regardless of cost! The result is
Paradigm Reference...electrifying and eminently satisfying
high-end speaker systems that bring you closer than ever to the
live event!
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And, while this stunning performance heightens the sheer
enjoyment of music, it is equally important for the best in home
theater sound, especially now with the arrival of digital AC-3.

We invite you to visit your nearest Authorized Paradigm Reference
Dealer and experience this astonishing new reference standard in
music and home theater sound for yourself!

PARADIGM® REFERENMNCE

THE ULTIMATE IN HIGH-END PERFORMANCE FOR MUSIC AND HOME THEATER™
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“Measured Data”).
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them to be similar to the modules

”
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used in the SE-A1000 stereo power

amplifier that I reviewed for the
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Frea(He) et 1. 10 & 78 w - 4 ohms Low-Z

May issue. Although purists sniff at
such hybrid amps, I found that
B those in the SE-A1000 tested very
well. I was rather surprised, there-
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= fore, that the test results for the SA-

75 WATTS

= TX50 were substantially worse.

The curves of Fig. 5 plot total

0.1

harmonic distortion plus noise

(THD + N) versus output level, for

THO+N—%

8-ohm loads at three test frequen-
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Fig. 6—Stereo THD + N vs.
frequency for 8-ohm loads (A),
4-ohm loads with
high-impedance setting (B),
and 4-ohm loads with
low-impedance sefting (C).
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cies (Fig. 5A) and at | kHz for 4-
ohm loads with both impedance
settings (Fig. 5B). The “bumps” in
G the curves correspond to the out-
put levels at which the SA-TX50
shifts
rails—low-voltage rails when de-

between power-supply
livering modest output power and
high-voltage rails when approach-
ing full power. As you can see from
e Fig. 5A, the switchover region

|

LEFT SURROUND
1 1

varies with frequency and occurs at

-~

1T I

CENTER

lower power levels with high-fre-

[oX]

quency signals than with low-fre-

quency signals. Although the gen-

THO+N— %

eral shape of these curves is fairly

0.01

typical of Class-H operation (it’s

0.2 ! 10
OUTPUT — WATTS

Fig. 7—THD + N vs. output,
Dolby Pro Logic mode.

Technics specifies output power only
with 6-ohm loads and gives an FTC rating
only in stereo (125 watts per channel at
0.05% THD, 20 Hz to 20 kHz). For home
theater, power ratings are given at clipping
and only at 1 kHz (120 watts per channel

o one of the prices paid for Class-H
efficiency), these distortion levels
are relatively high. At 20 kHz with
4-ohm loads, THD + N was espe-
cially high; in the transition region,
around 7 watts, it hit nearly 1%!
Figure 6 shows the left channel’s THD +
N versus frequency. I made these tests in
stereo, with both channels driven, at | watt
per channel, 10 watts per channel, and “rat-
ed” output under the three load/impedance
conditions. Since there are no manufacturer
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ratings for either 8- or 4-ohm loads (the
TX50 is rated for 6 ohms), I imposed my
own ratings, based on the results in Fig. 5.
Under steady-state, 1-kHz conditions with
8-ohm loads, the SA-TX50 clipped at 175
watts per channel, so [ assigned it a power
rating of 125 watts per channel (the same
as Technics uses for 6-ohm loads). With 4-
ohm loads and the low-impedance setting,
the receiver clipped at 82 watts per chan-
nel; [ therefore rated output as 75 watts.
With the high-impedance setting, it deliv-
ered 215 watts per channel into 4 chms at
clipping. I thought this might be pushing
it,so I ran one curve at 125 watts per chan-
nel and another at 200 watts per channel.
At the very end of the 200-watt/channel
test, the overload protector triggered, so |
guess [ was up against the stops. (The pow-
er meters, incidentally, are calibrated for
8-ohm loads and are reasonably accurate.

SURPRISINGLY,
THE SUBWOOFER OUTPUT

ROLLS OFF SLIGHTLY
AT THE BOTTOM END.

However, they operate even when the
speakers are turned off.)

What’s interesting about the curves in
Fig. 6-—especially those taken with the
high-impedance setting (Figs. 6A and
6B)—is that over much of the frequency
and power range, most of the distortion
does not seem to come from the hybrid
power modules but from elsewhere in the
circuit. The irregularities in these curves
and their relative parallelism suggest that
the distortion mechanism lies in the ana-
log-to-digital or digital-to-analog convert-
ers. There’s no justification for that; Tech-
nics certainly has better A/D and D/A
converters at its disposal.

On the IHF tone-burst test for dynamic
headroom, the SA-TX50 delivered about
0.5 to 1 dB more power than on a steady-
state basis. Damping factor was nearly 100,
and output impedance was relatively con-
stant with frequency, rising from 85 mil-
liohms at 1 kHz to 115 milliohms at 20
kHz. Channel separation in stereo mode
was 53 dB or better across the meaningful
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Fig. 10—FM tuner section’s
quieting characteristics and
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portion of the spectrum. Channel
imbalance in stereo amounted to
0.4 dB. Input impedance was fine;
output impedance at the tape
recording terminals was rather
high, so keep the interconnects
short. Recording output Jevels,
however, were fine.

I tested the TX50’s Dolby Pro
Logic performance using 8-ohm
loads on each channel and with the
high-impedance setting. The test
results are remarkably similar to
those in stereo, often matching
within the limits of measurement
error. Main-front output power at
clipping, for example, is 0.2 dB less
with Pro Logic than in stereo; it’s
difficult to determine the clipping
point more precisely than that.

With only the center channel
driven, as Fig. 7 shows, output
power at clipping rises to 205
watts, well above Technics’ spec.
The surround channels squeak
through, if you take into account
the difference between the 8-ohm
loads I used and the 6-ohm loads
Technics used for its specs. (The
rated 100 watts per channel into 6
ohms is equivalent, on an output-
voltage basis, to 75 watts per chan-
nel into 8 ohms.)

Figure 8 shows THD + N versus
frequency with Dolby Pro Logic
decoding. I measured all three
front channels at 100 watts into 8
ohms (close to the voltage equiva-
lent of the 6-ohm rating) and the
surrounds at 75 watts a side. The
front-channel curves are shaped
remarkably like those taken in
stereo (which again suggests that
the distortion is coming from the
converters). The maximum distor-
tion levels (less than 0.43% from
20 Hz to 20 kHz) are also practical-
ly identical to those in stereo. Over
much of the frequency range,
front-channel distortion is less
than 0.2% while surround distor-
tion is somewhat higher. (Sur-
round-channel distortion seems to
be lower in “Measured Data” be-
cause the frequency range is more
confined.)
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Front-channel frequency response of the
Technics SA-TX50 with Dolby Pro Logic
also is similar to that in stereo. Actually, it’s
a bit better, since the tone controls are by-
passed in Pro Logic mode. As you can see in
Fig. 9A, the surround channel rolls off
above 6.5 kHz in Pro Logic mode, as it
should, and the center rolls off below 100
Hz when in its “Normal” mode. Figure 9B
shows the receiver’s frequency response in
the Home THX mode (note the change in
vertical scale). On the whole, these curves
adhere to Home THX standards within ac-
ceptable tolerance limits.

The receiver’s A-weighted noise in Pro
Logic mode was similar to that in stereo; if
anything, it was a tad better. Steady-state
channel separation at 1 kHz varied from a

THE FM SECTION BEAT
ITS AM-SUPPRESSION SPEC
BY 16 dB AND ITS

IMAGE-REJECTION SPEC
BY A WHOPPING 30+ dB!

low of 52.5 dB between the surround and
right-front channels to a maximum of 70.8
dB between left front and surround. On the
whole, separation averaged about 63 dB,
which is very good.

When [ test FM tuners, I often cannot
verify a manufacturer’s specs for alternate-
channel selectivity, image rejection, and
AM suppression. For the SA-TX50, howev-
er, my selectivity figure exceeded Technics’
spec by 12.5 dB, AM suppression was more
than 16 dB better than claimed, and image
rejection beat the spec by a whopping 30+
dB! Adjacent-channel selectivity (which
Technics, like most manufacturers, does not
specify) was also remarkably high. There’s
usually a trade-off between high selectivity
on the one hand and good capture ratio
and low distortion on the other. That was
the case here: Capture ratio was a relatively
modest 2 dB, and although the SA-TX50’s
tuner beat its distortion spec in stereo, it
missed the target on mono broadcasts. The
tuner’s THD + N is listed in “Measured
Data” at 100% modulation; distortion at
50% modulation was a bit lower, 0.03% or
less to about 4 kHz and less than 1% out to
about 7.5 kHz.
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B& K Components, Lid. AVP1030

carly 15 years ago, B&K

Components, Ltd. of Buffalo,

NY. started out with an idea.
If we produced wonderful-sounding
components, and kept prices low, we
knew we'd win a reputation for making
High End audio affordable.

Critics took notice, “B&K offers excep-
tional sound at a remarkable value”. We
have won numerous “Best Buy” awards
from leading hi-fi publications - coveted
recognition that is only awarded to the
very best models in each product category.

“B&K's components offer good value.
They sound great!” - Sensible Sound

Can | hear it?

You bet you cau! You don’t need a critic’s
“golden ears”. You need only normal ears
and a love of music or movies. The
superior sound quality of B&K is obvious,
not subtle. With any style of music or filin
soundtrack - the harmonics just sound
right. We bring out the beauty of music.
and put you in the action.

Why are your prices so low?

We keep our circuits simple. Less is more.
Fewer parts and shorter signal paths mean
better sound. This allows us to buy the
best parts at the best price.

High-End Home Theater
Mortals Can Afford.

DOLBY BIGBITAL

v A

But that is only part of the story.
Because the human ear is the ultimate
~the only arbiter of sound quality, we
regularly pull gear off the production line
and listen to it. B&K'’s absolute dedication
to sound quality is the reason so many
have fallen in love with our components.

A si».?.mfnﬂnm :

B&K's new surround sound
components are powered by the
24-bit Motorola 56000 DSP.

Our products speak for themselves.
Do you hear the bite of the cymbal? The
energy and emotion of the soundtrack?
Do the voices sound right? Do you hear
the beauty of a solo violin? If you get
the harmonics right...if you reproduce
vocal and instruments correctly...then
everything else typically falls into place,
including detail, resolution, clarity,
imaging, soundstage, rhythm, pace,
timing. And getting the movie effects,
voices, and music right makes our

audio/video system the complete package
for both music and movies.

“B&K Components, Lid. has become one of
Americo’s leading manufodurers of affordable,
high-quaty audio eledronics.. providing musica,
refiable preampkifiers and power amplfiers within
the budget of virtually any music lover.” -Hi-fi Herefi
Powered by Motorola™.
B&K is developing a family of consumer
audio/video products based on the
Motorola® 56000 Series 24-bit DSP
processors. Chosen as an Alpha develop-
ment site by Motorola for the 56000
Series, B& K contributes to the Motorota
effort to design, develop, and test their
newest state-of-the-art digital signal
processors. B&K is leading the way with
the first Dolby Digital* (AC3) preamp
tuner/processor powered by the Motorola
56009 DSP processor, the AVI’1030.
Please take the time to listen to B&K's
components and judge for yourself.
At B&K, high end A/V means high
performance, not high price.

B&K

Destgned, Englneered, and Made b the US.A.

Call 800-543-5252, 716-656-0023 or fax 716-656-1291 for a dealer near you. B&K Components, Lid., 2100 Old Union Road., Buffalo, New York 14227

Dolby Digital® 1s a registered trademark of Dolby Labs, Inc.. Powered by Motorola'® name and logo and Motorola and (M) are registered trademarks of Motorola, Inc
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MEASURED DATA

|rAMP SECTION, STEREO MODE

Output Power at Clipping (1% THD at 1
kHz): 8-ohm loads, 175 watts (22.4
dBW); 4-ohm loads at low-impedance
setting, 82 watts (19.1 dBW); 4-ohm
loads at high-impedance setting, 215
watts (23.3 dBW).

Dynamic Output Power: 8-ohm loads,
195 watts (22.9 dBW); 4-ohm loads at
low-impedance setting, 90 watts (19.5
dBW); 4-ohm loads at high-impedance
setting, 270 watts (24.3 dBW).

THD + N, 20 Hz to 20 kHz: 8-ohm
loads, 0.406% 125
watts/channel out and less than 0.416%
at 10 watts/channe! out; 4-ohm loads at

less than at

high-impedance setting, less than 0.4%
at 125 watts/channel out and less than
0.752% at 10 watts/channel out.

A-Weighted Noise: —69.7 dBW.

Damping Factor re 8 Ohms: 95 at 50 Hz.

{ Output Impedance: 85 milliohms at 1

kHz, 90 milliohms at 5 kHz, 105 mil-

| liohms at 10 kHz, and 115 milliohms at

20 kHz.

' Frequency Response, Tone Controls at

Detent: 20 Hz to 20 kHz, +0.29, -0.95

dB (-3 dB at 10.4 Hz and 21 kHiz).

|| Tone-Control Range: Bass, +10.2, -8.8
dB at 100 Hz; treble, +8.7,-8.2 dB at 10
kHz.

Subwoofer Crossover: High-pass, -3 dB
at 80 Hz and -6 dB at 61 Hz, 12-dB/oc-

L

tave slope; low-pass, -3 dB at 76 Hz and
-6 dB at 91 Hg, 24-dB/octave slope.

Sensitivity: 30.9 mV for 0 dBW out.

Input Impedance: 32.4 kilohms.

Input Overload for 1% THD at 1 kHz:
2.02 V.

Channel Separation: Greater than 53.3
dB, 100 1z to 10 klz.

Channel Balance: 0.2 dB.

Record Output Level: “VDP” input, 470
mV out for 0.5V in; FM tuner, 520 mV
out for 100% modulation at | kHz.

Recording Output Impedance: 3.55 kil-
ohms.

AMP SECTION,

DOLBY PRO LOGIC MODE

Output Power at Clipping, 8-Ohm
Loads: Main channels, 165 watts/chan-
nel (22.2 dBW) with “Phantom” center
setting; center channel, 205 watts (23.1
dBW) with “Wide” center setting; sur
round channels, 82 watts/channel (19.1
dBW) with “Wide” center setting,.

THD + N at 125 Watts Output, 8-Ohm
Loads: Main, less than 0.41% from 20
Hz to 20 kHz; center, less than 0.43%
from 20 Hz to 20 kHz; surround, less
than 0.34% from 20 Hz to 8.7 kHz.

Frequency Response: Main, 20 Hz to 20
kHz, +0.29, —0.92 dB (-3 dB below 10
Hz and at 21.08 kHz); center (“Wide”

mode), 20 Hz to 20 kHz, 40.06, —1.34

Although the TX50’s tuner is unusually
selective, its sensitivity is no better than av-
erage. As seen in the quicting curves of Fig.
10, the tuner reaches 50-dB quieting with a
21.3-dBf mono signal and a 45.8-dBf stereo
signal. Below 38 dBf (the point at which the
stereo curves begin), the tuner receives
sterco broadcasts in mono. Signal-to-noise
ratio at 65 dBf was good, better than 74 di3
in mono and almost 65 dB in stereo. Chan-
nel balance was perfect. Frequency response
was smooth, extended, and extremely tlat.
Tape recordists will appreciate the better-
than-average pilot rejection and total ab
sence of subcarrier residue in the audio
output. Incidentally, because 1 measured
the FM tuner characteristics at the tape out-
put (as usual), | presumably bypassed the
SA-TX50’s digital conversion process.

Use and Listening Tests

I know from experience that the technol-

ogy of Matsushita, the parent company of

Technics, is world-class and that Technics
has delivered many excellent products over
the years. But [ was disappointed in the SA-
TX50’s performance on the test bench, and
matters weren’t much better in my listening
roon.

I have no gripe with this receiver’s Dolby
Pro Logic decoder and Home THX en-
hancements; raken by themselves, they
worked fine. And | have little doubt that
many people will be pleased with the SA-
IX50 in a home theater; after all, video can
tend to distract one from pure sound quali-
ty. But for music listening, | thought the
SA-TX50 fell short. The sound tended to
thicken and become confused in complex
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dB (=3 dB at 13.5 Hz and 21.15 kHz); ]l
center (“Normal” mode), 104 Hz to
21.15 kHz, +0.06, -3 dB; surround, 11
Hz t0 6.55 kHz, +0.11, -3 dB.

A-Weighted Noise: Main, -70.4 dBW;
center (“Wide” mode), —68.4 4BW;
surround, —70.1 dBW. I

Channel Separation at I kHz: 52.5 dB or
greater.

FM TUNER SECTION

IHF Usable Sensitivity: Mono, 19.4 dBf.

50-dB Quieting Sensitivity: Mono, 21.3
dBf; stereo, 45.8 dBf.

S/N at 65 dBf: Mono, 74.3 dB; stereo,
64.8 dB.

Frequency Response, Stereo: 20 Hz to 15
kHz, +0.13,-1.12 dB.

Channel Balance: £0.00 dB.

Channel Separation: Greater than 32 dB,
100 Hz to 10 kHz.

THD + N at 65 dBf, 100% Modulation:
Mono, 0.49% at 100 Hz, 0.45% at 1
kHz, and 0.16% at 6 kHz; stereo, 0.25%
at 100 Hz, 0.2% at 1 kHz, and 0.99% at
6 kHz.

Capture Ratio at 45 dBf: 2 dB.

Selectivity: Adjacent-channel, 9.5 dB; al-
ternate-channel, 77.5 dB.

Image Rejection: Greater than 75 dB.

AM Rejection: Greater than 66 dB.

Sterco-Pilot Rejection: 35.9 dB.

Stereo-Subcarrier Rejection: 83.2 dB.

passages, such as during the choral parts of
the Berlioz Te Deuni (Eliahu Inbal conduct-
ing the Frankfurt Royal Symphony Orches-
tra, Denon CO-76142). In gencral, the
sound tended to hardness in the upper tre-
ble. For example, | tound the opening
trumpet in “El amor brujo” (Music of
Manuel de Falla, Dorian DOR-90210) dis-
concertingly shrill. The same goes for the
Royal Concertgebouw Orchestra’s violins
in Beethoven’s Piano Concertos, Nos. 3 and
4 (Philips 446 082). And Mitsuko Uchida’s
piano in these pieces sounded unusually
hard and clangorous o me.

All in all, the SA-TX50 is a rather mixed
bag. As an audio/video receiver, it’s certain
ly a lot of bang for the buck. But it’s also
Technics’ top receiver, and I know the com-
pany can do better. A



Listen Past the Equipment

and Experience the Music

as Intended

Once in a while an idea

comes along which represents

a significant step forward in

advancing the current state

of-the-art. We feel our new

ST Secries amplifiers exemplify

this unique distinction.

A new approach to low-noisc,

low distortion signal-path

has produced a line of

amplifiers which is actually

qL!iCtCI' and more transparent

than any source material

currently available.

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

The Bryston ST innovation: our
ultra-linear "input buffer-with-
cain” substantially lowers the
cistortion and inherent noise

floor — hearing is believing.

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

imaging of musical instruments.

Eryston Ltd, P.O. Box 2170, 677 Neal Drive, Peterborough, Ontario,
Canada K9J 7Y4 Tel: (705) 742-5325 Fax: (705) 742-0882
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Switchable gold plated RCA
unbalanced and XLR-1/4 inch
balanced inputs, with equal
gain, allows flexibility for multi-

channel system configurations.

BRYsnomn




[__E%IEME_NI“ PROFILE _

BASCOM H. KING

MESA ENGINEERING
BARON AMPLIFIER

he Baron tube power amp’s heritage

stems from Mesa Engineering’s suc-

cess as a maker of musical instru-

ment amplifiers. Randall Smith, the

company’s president and chief de-

signer, saw a need in the early ’80s
for a guitar amplifier
that could be rack-
mounted, so he de-
veloped the Mesa
M180 and M190 amp-
lifiers. These early
models, which found
their way into the hi-
fi systems of some of
Smith’s audiophile
friends, were so well received that he decid-
ed to build a high-end amplifier for use in
the home. This led to the introduction of
the Baron.

THE MESA BARON'’S
DESIGN CHOICES
WERE BASED ON

LISTENING PREFERENCES,
NOT MEASUREMENTS.

In designing the Baron, a complex and

unusual amp, Smith relied heavily on a lis-
tening panel that was fairly evenly divided
between musicians and audio enthusiasts.
The panelists rejected many design choices
that would have given the amplifier better
measurements in fa-
vor of those they felt
would improve its
| sound. The Baron’s
design was finalized
when its sound char-
acter satisfied both
the panel and Smith.
The most unusual
aspect of the Baron’s
design is its Tandem-State Imaging (patent
pending), a system for tailoring the amp’s
sonic performance to suit different tastes
and speakers. Tandem-State Imaging com-
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prises two parts, a rear-panel switch to se-
lect any of four negative feedback levels
(0,” “I” “I1,” and “lII”) and an output-
tube setup for pentode or triode operation
as well as mixtures of the two.

To accomplish the latter, Mesa parti-
tioned each channel’s three pairs of output
tubes into two unequal groups. Switches on
top of the chassis enable each group to be
set for triode or pentode operation. Four
modes of operation are available: full pen-
tode, two-thirds pentode and one-third tri-
ode, one-third pentode and two-thirds tri-
ode, and all-triode.

Power output varies according to the op-
erating mode, with each group of output
tubes delivering about 60% less power in
triode than in pentode mode. But what
matters most, according to Mesa, is the
range of sonic choice that Tandem-State
Imaging gives you. For example, the
Baron’s instruction manual states that you
might prefer triode operation with little or
no negative feedback for “bringing lushness
to. . .acoustic instruments in a playback set-
ting,” whereas pentode operation might be
better “for playing back modern electronic
music, where bass fundamentals require
considerable—and fast—amplifier power
with enough negative feedback to keep
speaker motion tight.”

The Baron’s very attractive front panel
has mirror-image symmetry—uwhich is log-
ical, since the Baron is a dual-mono design
and has separate AC power cords for each
channel. The prominent, illuminated me-
ters normally indicate output level but are

Rated Midband Power at Onset of
Clipping, All-Pentode Operation into
8 or 4 Ohms: With Type 5881 output
tubes, 135 watts per channel; with
Type 6L6 output tubes, 150 watts per
channel.

Rated Midband Distortion with No
Negative Feedback: Less than 1%
THD.

Dimensions: 19 in. W x 8% in. H x 14}
in. D (48.3 cm x 22.2 ¢cm x 36.8 cm).

Weight: 75 lbs. (34 kg).

Price: $3,695.

Company Address: 1317 Ross St.,
Petaluma, Cal. 94954; 707/433-8663;
E-mail, audioguy@mesaboogie.com

For literature, circle No. 91

Photos: Michael Groen



A Dipole Radiator
Surround Speakers

1490 Watt, 12"
Powered Subwogfer

Shielded, Two-Way
Main Speakzrs

Shielded, Low—Prgﬁle
Center Speaker

Introducing MovieWorks.
No-Compromise Home
Theater Surround Sound
Made Simple.

For many, many people, MovieWorks is the
perfect home theater speaker system. It delivers
incredible no-compromise performance that doesn's
require disclaimers or apologies. We don’t know of
any other system in its price range that approaches its
performance.

What Is MovieWorks?

MovieWorks is a set of carefully maiched speakers
including a powered subwoofer - for Dolby Pro Logic or
Dolby Digital" (AC3) surround sound systems, Each
speaker is designed to accuratelv reproduce music and
movie soundtracks with outstanding realism.

Main Speakers.
The left and right speakers in MovieWorks use a

two-way, shielded design. They are acoustically similar

to the satellite speakers in our acclaimed Ensemble
speaker system, which Andio magazine called “the
hest value in the world.

The Center Speaker.

The center speaker is a wide-dispersion. high-
output shielded design with two 3 1/2" midrange
drivers and a tweeter identical to that in the main
speakers. lts low profile makes it ideal for use above
or below a TV monitor,

HOW DOES MovieWorks COMPARE TO THE COMPETITION?

DIPOLE
SURROUND  WOOFER  SUBWOOFER
7 SPEAKER?  SIZE POWER ~ PRICE
CAMBRIDGE SOUNOWORKS YES 12" 140 WATTS $1,299¢
| POLK (M5, M3|l, CS2508, PSW300) NO 10" 125 WATTS $1,499
BOSTON ACOUSTICS (Micro90, 80X, 90C) NO 8 75 WATTS $1,399
KLIPSCH (KSS3, KSS2, KSS1) NO 6.5 50 WATTS $1,199

tPrice includes $100 Bonus Dollars good towards any product in the Cambridge SoundWorks catalog.

The Surround Speakers.

For the rear channel, we chose an acoustically
matched dipole radiator speaker. Each speaker has
two high-frequency drivers - one facing forward,
one to the rear. They send our-of-phase signals to the
front and rear of the room, where they reflect off walls,
‘surroundiing” the listener. We feel dipole speakers are
ideal for home theater - including Dolby Pro Logic and
and Dolby Digital (AC3) systems.

‘The Cambridge SoundWorks dipole
surround speaker sounded
absolutely great. These will stay on
my surround speaker shelves for a

long time.” .
Home Theater magazine-3/96

The Powered Subwoofer.

For hass reproduction, we chose an amazing
powered subwoofer. It uses a 12" woofer with a 140-watt
amplifier for outstanding bass in music and soundtracks.
Sound & Image says it's, “a winner, pounding out first-
raie 108 SPL...a knockout.”

$100 Bonus Dollars &
Satisfaction Guaranteed.

At $1,299, we think MovieWorks is the ideal home
theater sound system for people who aren’t willing to
compromise on performance. As an introductory offer,
MotieWorks comes with $100 Bonus Dollars for use
towards the purchase of anything in our catalog!

Try MovieWorks in your own home, with your
favorite music and movies. If within 30 days you
decide you don’t love it, send it back for a full
refund.

“Cambridee SoundWorks' Powered
Subwoofer was clearly the best
subwogfer of the pack...it blew them

away on dynamics. Stereo Review-9/96

tOffer ends 12/29/96. Bonus Dollars
must be used by 1229/96

To Order, For A Free Catalog, Or For
The Nearest Store Location, Call

1-800-FOR-HIFI

(1-800-367-4434)

CAMBRIDGE

SOUNDWORKS «

Critically Acclaimed. Factory-Direct.

311 Needham Street, Suite 104, Newton, MA 02164
Tel: 1-800-367-4434 Fax: 617-332-9229
Canada: 1-800-525-4434 www.hifi.com

Outside U.S. or Canada: 617-332-5936
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The Baron’s input circuit is a differential amplifier that uses a
12AX7 dual triode as a phase inverter. One grid is fed from the
incoming input signal, the other tied to ground through a resis-
tor that forms the shunt element for the negative feedback. Be-
cause of the impedance difference between these grids, the Baron
is set up, despite the presence of XLR jacks, for unbalanced sig-
nals. In the unit I received, pin 2 of the XLR input connector was
tied to the hot lead of the RCA input connector and to the signal
input grid; pins 1 and 3 were grounded. Grounding one phase of
a balanced input this way could conceivably cause distortion in
some preamps. (For that reason, according to Mesa Engineering,
Baron amps produced since August of this year have pin 3
grounded through 60 kilohms, to match the input impedance of
pin 2 and the RCA connector.) The cathodes of the input tubes
are tied together and returned to about —60 volts through a resis-
tor whose value sets the stage’s current at the desired level. Out-
put is taken from the plates of the first stage and capacitor-cou-
pled to the next stage through an attenuator that uses one
resistor for each signal phase.

The second stage, which also uses a 12AX7 dual triode, is a
push-pull amplifier whose cathodes are tied together and con-
nected to ground through a self-biasing resistor. This resistor is
bypassed with an electrolytic capacitor. An AC-balance control
is incorporated in the plate circuit. (This is a service adjustment
and should not be confused with the accessible balance adjust-
ment described below.) A small capacitor is connected from one
of the plates to ground; this is just one of many touches that tai-
lor the sound in a way Mesa Engineering considers desirable, al-
though it also increases measured high-frequency distortion.
Plate outputs of this stage are capacitor-coupled to the grids of

the output tubes.

The plates of the output tubes are fed from a 460-volt supply.
The screen grids of the output tubes are fed through a filter
choke from this supply and are bypassed through a capacitor to
ground. Two adjustable bias-voltage dividers are used to feed
the tube grids in each half of the push-pull output stage
through individual grid-leak resistors. When the meter switches
on the front panel are set for bias adjustment, the meter reads
the voltage drop across a common-cathode sampling resistor.
This represents the sum of the DC currents in the three output
tubes near the Baron’s front. When the meter switch is set for
balance adjustment, the meter is connected between the sam-
pling resistor and a similar resistor in the cathodes of the other
three output tubes. When the amp has been properly balanced,
the cathode currents in both halves of the push-pull circuit are
equal and the meter reads zero. Global negative feedback is tak-
en back through a switchable series resistor (the four-position
feedback switch on the back panel) from the 8-ohm output tap
to the aforementioned shunt feedback resistor.

In the power supply, the B+ voltage for the output stage pass-
es through a solid-state, full-wave rectifier bridge and six 4,700-
microfarad, 100-volt filter capacitors in series (an effective filter
capacitance of 783 microfarads and 600 volts). Identical resis-
tors across each of the capacitors equalize the voltage distribu-
tion in the series string and function as high-voltage bleed resis-
tors when the Baron is turned off. The soft-start position of the
AC power switch temporarily places a resistor in series with the
power transformer’s primary winding, thereby reducing in-
rush current. This current can be appreciable because the tube
heaters have low resistance when cold and the capacitance of the
B+ filter is high. Flipping the power switch up to its operating

position shorts out the resistor. Simple and effective. = B.H.K.

also referred to when you adjust the output
tubes’ bias and balance. A rotary switch be-
low each meter sets the meler to show out-
put level (with a choice of 15 or 150 watts as
the 0-dB point), bias, or balance.

Between the two rotary switches are six
toggle switches, three per channel. The out-
ermost toggles are unusual, three-position
power switches. To turn the Baron on, you
should hold each switch all the way down
for 2 seconds (its soft-start position), to
start the amp without a current surge; then
you flip each switch up to its top position.
The middle position turns the amp off. The
adjacent standby switches also have three
positions, for warm-up, standby, and oper-
ation. These switches control the high-volt-
age level fed to the tubes; the tube heaters
remain on in all three positions so that the

amp can start operating without waiting for
the tubes to heat up. The warm-up mode
reduces the high voltage by half, which cuts
off the output stage, greatly reducing heat
and overall power consumption. The stand-

UNIQUELY, THE BARON
OFFERS TRIODE AND
PENTODE OPERATION

PLUS TWO
INTERMEDIATE MODES.

by position cuts the high voltage off com-
pletely, reducing heat and power draw even
more. However, the Baron attains its char-
acteristic sound faster when you switch on
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from warm-up than from standby mode.
The innermost toggles are used to illumi-
nate each meter, a nice touch.

On top of the chassis, near the rear edge,
are sets of toggle switches for each amplitier
channel. In each set, one switch selects pen-
tode or triode mode for four output tubes,
another selects the operating mode for two
tubes, and a smaller switch between them
selects whether the circuit’s common
ground is connected to the chassis and
power-line ground or isolated from them.

On the Baron’s rear panel are, for cach
channel, three rugged gold-plated binding
posts for speaker connections (“Common”
flanked by “4 Ohm” and “8 Ohm”), RCA
phono and XLR connectors for signal in-
puts, an AC line fuse, and an IEC power-
cord socket. The “Negative Feedback”



Introducing The 7ower"Series By Henry Kloss.

Cambridge SoundWorks’
new Tower series
specikers combine
mustcal accuracy. very
natural tonal balance,
precise stereo imaging
and an incredibly
dynamic presence - all
without reinventing the
laws of physics

Tower Il

No M¢

In 1988, we changed the way people bought speakers
when we introxduced our Ensemble - speaker system by
Henry Kloss (founder of AR, KIH & Advent) - selling it
factory-dlirect. In 1996, we're changing things again.

No Mumbo Jumbo.
We don't claim our designs are based on amazing
scientific breakthroughs. No mystery material. No
magical formula. No revolutionary technology:

We offer carefully fine-tuned designs, based on years
of experience, using the best materials, But we aren't
obsessed with materials. We're obsessed with sound.

Our Tower series has the wide range, precise stereo
imaging and natural tonal balance of our acclaimed
Ensemble series — and adds improvements in efficiency,
dynamic range and “presence.

The result is somewhat unusual: speakers combining
the dvnamic presence of high-efficiency studio
monitors, and the precise musical accuracy and
pinpoint imaging of low-cficiency “reference” speakers.

Tower III by Henry Kloss'
Tower Il is a two-way design using a wide-ispersion
tweeter and a single 8" woofer. Like the more expensive
models in the Tower series, it combines high sensitivity
and outstanding dynamic range with the natural, wide-
range sound (including terrific bass) that results from a
generously-proportioned cabinet. It has been
meticulously “voiced™ by Henrv Kloss for superb
octave-o-octave tonal balance and precise stereo
imaging. These henefits come at a much lower cost
than superficially similar models through a combination
of Henry Kloss™ design expertise, plus Cambridge
SoundWorks” highly efficient directtothe-consumer
sales policy. Tower 111'is the most affordable high-
performance floorstanding speaker we know of.

like other models in the series, Tower 1 is
magnetically shielded and features removable black
grilles, fully-finished cabinets (front and rear) and gold-
plated binding posts. It is finished in black ash vinvl.
Factory-direct price: §599 pr.

CenterStage

Tower I

ic Formuila. No Secret
Ingred1ents No Mumbo Jumbo.

Tower Il hy Henry Kloss ™
Tower Il is a three-way system that is substantially larger
than Tower i1, It features two 8" polypropylene
woofers, a5 14" polypropylene midrange driver, and a
1" soft-dome tweeter. A flared low-frequency vent is
located at the lower rear of the enclosure.

The large cone area of Tower If's multiple drivers
contributes to an effortless sound quality, giving music a
strong feeling of “presence” that is easier to hear than
describe. That presence, along with Tower I's smooth,
musical octave-to-octave tonal balance and precise
stereo imaging, produce what we think is the finest
speaker system ever offered for under $1,000.

Tower I1'is finished in vinvl that simulates black ash
or Vermont walnut. It is bi-wire/bi-amp capable.
Factory-direct price: $999 pr.

:‘Selling direct allows Cambridge SoundWorks
to price speakers hundreds of dollars below

the competition. Inc. magazine

Tower by Henry Kloss™

The flagship of our new series is a three-way, bipolar
model named Toter by Henry Kloss. The bipolar
dispersion pattern helps eliminate the usual “point
source” effect of direct-radiator speakers, and ensures a
proper stereo effect in a variety of listening positions.

Tower features two forward-facing 8" woofers; a
forward-facing 5 144" midrange driver; a 1" soft-dome
tweeter; and separate rearward-facing midrange and
weeter units identical to those used in front. A
flared low-frequency vent is at the lower rear.

Because it has even more cone area, Tower’s
feeling of “presence™ is, if anything, stronger than
that of Tower 1. That presence, when combined
with the three<limensional sound of Tower’s bipolar
design, results in sound that is nothing short of in-
credible - spectacularly realistic. Available in lac-
quered walnut or black ash veneers, we think Tower
is one of the finest speakers ever offered. It is bi-wire/
bi-amp capable. Factory-direct price: $1,499 pr.

CenterStage by Henry Kloss™
CenterStage is a two-way, three-driver center
channel speaker that complements our Tower
speakers. It matches the tonal balance of all three
models. Its bass reach is significantly greater than
most center speakers, thanks to its dual-vent
enclosure. The dynamic range of its long-throw
drivers is enough to handle the most demanding of
video soundtracks, while their dispersion is broad
enough to include all listening positions. It is
finished in black vinyl. Factory-direct price: $349

The Surround® by Henry Kloss
You can create a complete home theater sound
systems using CenterStage and any of our Tower
speakers combined with our high-output dipole
radiator surround speaker, The Surround. Available
in black or white. Factory-direct price: $399 pr.

Satisfaction Guaranteed
All three Tower speakers and CenterStage are
backed by our Seven Year Parts and Labor Warranty
and our 30-Day Total Satisfaction Guarantee.

To Order, For a Free Catalog, Or For
The Nearest Store Location, Call

1-800-FOR-HIFI

(1-800-367-4434)

CAMBRIDGE

SOUNDWORKS .

Critically Acclaimed. Factory-Direct.
311 Needham Street, Suite 104, Newton, MA 02164
Voice: 1-800-367-4434 Fax: 617-332-9229
Canada: 1-800-525-4434  www.hifi.com
Outside U.S. or Canada: 617-332-5936

© 1996 Cambridge SoundWorks. ®Ensemble is a mmcred uademark of Cambridge
bridg SoundWorks, Inc. KLH s a trademark
Inc. AR and Advent are trademarks nflmcmauonal jensen Inc.
Cambridge SoundWorks s not affifiated with KLH. Advent or AR.
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Table |—IHF sensitivity, 8-ohm load on 8-ohm tap.

| nect the top of the front panel with
| the back corners of the chassis;
. these bars will help you lift the amp

Sensitivity, mV . and enable you to turn it over

FEEDBACK SETTING | without damaging the tubes. All

0 I 1 I  metalwork is aluminum, even the

P/P Mode 344 380 420 480 | transformer covers. The inside of
P/T Mode 472 507 548 61 0 the chassis is mostly occupied by
‘T/P Mode 60.7 642 68.0 742 printed circuit boards for each
T/T Mode 73.0 764 805 87 2 channel’s audio circuitry and pow-
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' er supply. The Baron is very well
built, with high-quality parts.

Measurements
To simplify references to the

RELATIVE LEVEL — dB

E

- Baron’s four operating modes, I'll
abbreviate them as P/P (all-pen-
tode), P/T (two-thirds pentode,
one-third triode), T/P (two-thirds
triode, one-third pentode), and
T/T (all-triode). Data presented is

lll |
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Fig. 1—Frequency response

in all-pentode (P/P) mode

with maximum feedback (A)

and in all-triode (T/T) mode

with zero feedback (B).

switch, in the center, is common to both
channels.

The Baron’s chassis is fairly conventional
and is divided into three zones. First is the
front panel, with a cover for the meters ex-
tending about 2 inches behind it. Next are
the power and output transformers. Behind
them are the tubes, the switches for operat-
ing mode and ground selection, and access
holes for the bias and balance adjustment
pots. Ample slots in the sides and top allow
plenty of air to flow into the chassis and up
past the tubes. Metal bars on each side con-

for the left channel, which had
higher distortion than the right.
Input signals were applied to the
A RCA connectors in all cases.

The Baron’s voltage gain varied
somewhat, depending on the oper-
ating modes of its output tubes
and the feedback setting. The
amount of negative feedback was

small, ranging from about 1 to 8
dB according to the load and,
again, the output mode and feed-
back setting. The Baron’s gain was
greatest in P/P mode (38.31 dB
with zero feedback), decreasingas 1
switched through the P/T, T/P, and
T/T modes (minimum gain was
B 30.22 dB). As I switched through
them, I found it interesting that
over most of the audio range each

200k

mode’s gain and frequency re-
sponse under load with maximum
feedback was very similar to the next
mode’s gain and response with zero feed-
back. Table I presents IHF sensitivity for
each combination of output mode and
feedback level when an 8-ohm load was
connected to the 8-ohm output tap. With 4-
ohm loading on the 4-ohm output tap, gain
was lower by about 70%, or about 3.1 dB,
and sensitivity was correspondingly higher.
Channel balance was excellent, within a few
tenths of a dB.
The Baron’s frequency response is shown
in Fig. 1 for various loading conditions. The
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dummy speaker load, built for me by NHT
under Ken Kantor’s direction, was designed
to mimic the load presented by a real speak-
er. It has an RC high-frequency impedance-
compensation network, whose effects can
also be seen. Figure 1A shows operation in
P/P mode with maximum feedback; Fig. 1B
is for T/T mode with zero feedback. Note
the variations in response when the Baron
feeds the simulated speaker load: They are
caused by interaction between the amp’s

OUTPUT-MODE SELECTION
IS PARTLY A TRADE-OFF

OF BANDWIDTH VERSUS
LOAD TOLERANCE.

high output impedance and the load’s im-
pedance variations. Needless to say, this will
affect the sound and will vary according to
the impedance characteristics of the speak-
ers you use. The variation is greater in pen-
tode than in triode mode; this would be
even more evident if I had used a lower
feedback setting for Fig. 1A. Similarly, the
response with the dummy load in Fig. 1B
would have been smoother had I used max-
imum feedback.

The low-frequency peak with open-cir-
cuit loading seen in Fig. 1A occurs only in
P/P mode (where the amp’s open-loop gain
is highest) when maximum feedback is
used. This peak might cause output-trans-
former saturation and consequent inter-
modulation distortion, but only in the un-
likely event that you play material
containing a lot of infrasonic energy at high
levels into speakers whose impedance at
low frequencies is high.

Square-wave response is shown in Fig. 2.
The pairs of traces at the top and in the
middle are for a 10-kHz signal; the faster
(squarer) trace in each pair is for an 8-ohm
load on the 8-ohm tap, while the slower
(more rounded) trace shows the effect of 8
ohms paralleled with a 2-microfarad capac-
itance. The mode in the top traces is P/P
with maximum feedback; the middle traces
are for T/T mode and maximum feedback.
The Baron’s P/P mode has the greater
bandwidth (because of decreased damping
of the output transformer’s resonance at
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Fig. 2—Square-wave
response for 10 kHz
in P/P mode (top) and

T/T mode (middle) paralleled by 2 pF
and for 40 Hz in (see text}; the 40-Hz
T/T mode (bottom). curve is for 8-ohm
The overlaid 10-kHz loading.
|m’l‘ohlla LET
& I
§ | uf ’Lr_,.: I ! 7_ ‘ﬁ{ M
g | | - —F' Tt S W iy
= T 1 t ! |
g o “T_M[,J 3 plﬂr i
. " 4-1- - ]I — 144
A ] ’l -:
i wAll

Q. 1 10
QUTPUT — WATTS

Fig. 3—Distortion vs.

power for all-pentode and
all-friode modes.

about 50 to 60 kHz) but is more affected by
load; T/T mode is slower but has greater
load tolerance. In the bottom trace, a 40-Hz
waveform with the Baron in T/T mode, the
pronounced tilt is caused by the rolled-off
low-frequency response seen in Fig. 1.
Figure 3 shows distortion for P/P and
T/T modes with maximum feedback. The
SMPTE intermodulation (IM) distortion is
considerably higher in T/T mode because
of power-supply ripple modulation that
seemed to occur mostly in this mode.
Figure 4 shows 1-kHz total harmonic
distortion plus noise (THD + N) versus
power in P/P mode with maximum feed-
back (Fig. 4A) and in T/T mode with zero
feedback (Fig. 4B) for various loads on the
8-ohm tap. Some of the well-known differ-
ences between pentode and triode opera-
tion are clearly seen here. Specifically, the
triode mode is, again, more load-tolerant;

fraces show effects
of 8-ohm loading
and of 8-ohm loads

the distortion near full power stays
more constant with changing load.
In pentode mode, however, the at-
tainable power and the distortion
at specific power levels vary more
with load. The load
matching is typical for a tube am-

Baron’s

plifier: There is little change in
power when an output tap is
loaded with half its rated imped-
ance (e.g., 4 ohms on the 8-ohm
tap), but when the load is twice the
rated impedance, power output
drops appreciably.

Figure 5 shows how the Baron’s
THD + N varies with frequency at
several power levels in P/P mode
with maximum feedback. This
push-pull amplifier’s performance
here is entirely in keeping with its
small amount of feedback and is as
good as (or better than) the distor-
tion of some of the single-ended
tube amplifiers that are popular
these days.

The Baron’s dynamic power in
P/P mode was 150 watts at the be-
ginning of the 20-millisecond tone
burst and 144 watts at the end of
the burst. Mesa Engineering does

not provide conventional specifi-

cations for the Baron’s power out-

put and distortion, but the compa-

ny does give (in a document titled

“Mesa Baron Technical Update”)
power output of 55, 85, 120, and 150 watts
per channel for the T/T, T/P, P/T, and P/P
modes, respectively. If you take 150 watts
as a reference, dynamic headroom would be
0 dB. Based on the data for Fig. 5, the pow-
er levels attainable at clipping (2% THD + N)
for the four output modes were, respective-
ly, 49, 76, 116, and 134 watts at 300 to 400
Hz (where the amp’s distortion at most
power levels is lowest).

Even though the Baron is dual mono,
with separate power supplies and such,
the two channels, otherwise completely
independent, have sensitive leads in close
proximity at the feedback switch. Crosstalk
was less than —80 dB below 1 kHz but in-
creased above that frequency; by 20 kHz,
it was between —65 and —75 dB—depend-
ing on the direction of measurement,
whether or not the amp was grounded to
my Audio Precision test system’s chassis
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ground, and how [ set the amp’s ground-
isolation switches.

Like most characteristics | measured,
output noise varied with the Baron’s oper-
ating mode and feedback level. The ab-
solute value of the noise in the band from
22 Hz to 22 kHz was about 1 millivolt with
the feedback set to zero—except in T/T
mode, where it dropped to 0.5 millivolt.
The major contributions to these readings

THE MESA BARON'S
DISTORTION
IS IN KEEPING

WITH THE LOW AMOUNT
OF FEEDBACK IT USES.

came from power-supply hum compo-
nents. The IHF signal-to-noise ratio (A-
weighted noise relative to 1 watt into 8
ohms) varied with operating mode and
feedback; it was 81 dB in P/P mode with
zero feedback and 88 dB in T/T mode with
maximum feedback.

Damping factor was only about 1 for
most conditions; it dropped to 0.5 or less in
P/P mode at all feedback levels. The damp-
ing factor was relatively flat with frequency
between 100 Hz and 20 kHz but decreased
below 100 Hz, varying with mode and feed-
back level.

The Baron’s current draw from the AC
line was 1.7 amperes in the standby and
warm-up modes and 4 amperes at idle in all
operating modes.

Use and Listening Tests

During the review period, | used a Sonic
Frontiers SFT-1 or a Counterpoint DA-11A
CD transport to drive a Genesis Technolo-
gies Digital Lens jitter-reduction device.
The output of the Digital Lens drove a Son-
ic Frontiers SFD-2 MKII, a Classé Audio
DAC-1,a Dodson Audio DA-217, or a Man-
ley Reference D/A converter. Phono source
was an Oracle turntable fitted with a Well
Tempered Arm and an Accuphase AC-2
moving-coil cartridge used with a Vendetta
Research SCP-2C phono preamp. [ also
used a Nakamichi ST-7 FM tuner, a
Nakamichi 250 cassette recorder, and a
Technics 1500 open-reel recorder. The pre-
amplifiers in my system were an Audio Re-



HEAR EVERYTHING. ..

velodyne’s radical new
satented driver design
sets a new industry
standard for maximum
clarity and detail.

(INCLUDING THE WHIMPERS
OF THAT FELLOW HAYING
SECOND THOUGHTS IN
HIS LITTLE BARREL)

EXPERIENCE THE SUBTLETIES OF THE
BEST HOME THEATRE SPEAKER SYSTEMS

Velodyne

1.300.VELODYNE

1070 Tommercial Street, Suite 101, San jose, CA 9512
Tel: 40€436.7270 Fax: 408.436.7276  www.velodvne.com
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mented from 20 to 50 Hz by sub-
woofers, placed against the wall be-
hind each 801. Speaker and inter-
connect cables were from MIT and
Transparent Audio. Digital inter-
connects were Audient Technolo-
gies Datrix AES/EBU Reference ac-
tive cabling, in conjunction with
Audient’s Tactic and Audit cable
driver and receiver, and AES/EBU
balanced Hluminati DX-50s.

I first listened to the Baron on
the Genesis V speakers. | was sur-
prised to find that the sound was
not as affected by the speaker’s im-
pedance variations as I had expect-
r ed. The sound was laid-back, with a

softened high end. The speaker’s
low-frequency impedance rise be-
low about 150 Hz (stemming from

0.l ! 10 100 200 the high-pass crossover between its
OUTPUT — WATTS powered woofer and passive mid-
. bass driver) generally caused the
Fig. ‘,1_THD + N vs. output : Baron no problems with overall
:;ﬁ::f::nifnk;c;c;s':: de blend and balance in the bass and
with maximum feedback (A) lower midrange. I did notice some
and in T/T mode with zero mild boominess from 100 to 200
feedback (B). Hz on some music when the Baron
was in all-pentode mode. Some of
ng“” THONO0 ve PRER(H) o my favorite pop CDs sounded fun
i t 1 11 ! "f“l K and involving. Yet some other mu-
] l rl. ‘ “ | ] '|‘ Il sic sounded more irritating and
| LT~ distorted with the Baron than with
Te © \‘LLJ—E-—T—‘SO—&TE«——L"’W'L/’” the other amps in my system. On
Z VT | l i ‘ classical pieces, there was a better
S | ' W [ 1] :?J//i | 4 sense of “thereness” with the other
o ‘*&Yﬂi e DT T amps; the Baron sounded more
N ]"11 I ‘o_‘vﬁ‘r? : i ;,)(’)’ closed in and not as airy and spa-
U e twarm [~ cious. But I must say it did put out
ol 20 e K . power: Even in all-triode mode, it
FREQUENCY — Hz would play most music louder than

I wanted.
Fig. 5—THD + N vs. . I liked the sound of the Baron
::‘Zil;;r:‘c;’fng";‘:gea‘:‘v:h better with the B&W 801s than

8-ohm loading on 8-ohm tap.

search L$22, a Pass Labs Aleph-P, and my
custom-made Forssell balanced tube line
driver. For comparison with the Baron, |
used a pair of Sonic Frontiers Power 3
mono tube amps, a pair of Quicksilver
M135 mono tube amps with Svetlana
6550C output tubes, and a Spectron 1KW
digital switching amplifier. The loudspeak-
ers were Genesis Technologies Vs and B&W
801 Matrix Series 3s; the B&Ws were aug-

with the Genesis Vs, despite the

801s’ greater impedance variations
in the midrange. (The 801s’ maximum and
minimum impedances are similar to those
of the NHT dummy load.) I played quite a
variety of music and generally enjoyed the
experience. More than once I found myself
thinking that this amp really sounded pret-
ty damn good. The Baron sounded best to
me in its all-triode mode with full feedback.
As | switched in more and more pentode
operation, the sound got harder and the
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frequency response aberrations became too
noticeable. Surprisingly, considering the re-
sults of my measurements, the Baron’s bass
was anything but flabby and undamped. |
thought it was quite tuneful and not too
dissimilar from the bass of other amplifiers
I’'ve used with the 801s.

Operation of the Mesa Baron, both in the
lab and in my listening room, was straight-
forward. One surprise, however, was a small
blap from the speakers when I unplugged
an input lead to the amp just after I'd
placed the Baron in standby mode. Clearly,
the filter capacitors still held enough of a

EVEN IN TRIODE MODE,
THE BARON PUT OUT
ENOUGH POWER
TO PLAY MOST MUSIC
LOUDER THAN | WANTED.

charge to amplify for a short while. Solu-
tion: wait just a few seconds longer!

I thought that the power transformers
got a bit too hot after several hours of oper-
ation on a hot day. It would be wise to fol-
low the operating manual’s recommenda-
tions regarding fan cooling.

The Baron is an interesting design. Its ba-
sic design concept is valid, but its sound
(for me, at least) was undercut by its high
output impedance and the variations in fre-
quency response this caused when it drove
real speaker loads. Yet it does represent a good
value in terms of power and features per
dollar and gives you unique ways to tailor
your system’s sound. If you like a warm, full
sound and enjoy equipment that you can
play with in ways that make a sonic differ-
ence, you may find that it’s your cup of tea,
even if it isn’t entirely mine. A
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Introducing the New
Polk RT20P with Built-in
PoweggdiSubwoofers...

Polk Audio’s new RT20P
is truly a speaker for our
times. Featuring built-in 100

) wall powered subwoofers and

Polk’s patented Power Port
venting technology, the

R'T20P delivers the bass authority and
life-like dvnamic range for home theater
and digital music sources.

But the remarkable R120P is more than
a mere brute. It is 4 true serious listener’s

This matched home theater system
consists of the new RT20P main
speakers with built-in powered subs,
LS fix bipole/dipole surround speakers
and the awesome CS350 center specker:

speaker which will seduce you witl it’s %
accuracy, detail and spacious imaging.
u

Dynamic Balance® driver technology,
spawned from laser research conducted in 5601 Metro Drive, Baltimore, Maryland 21215 USA
cooperation with Johns Hopkins University,

is the key to the superior musicality
of the RT20P. Dealer Locator Number

(l 1-800-992-2520
For the complete story of Polk technologies 1 Ad code: 20003 |

and the entire line of Polk loudspeakers,
call (800)377-7655 or visit us on the do. “The Speaker Specist”.
web, http://www.polkaudio.com.

he Speaker Specialists
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D.B. KEeLE, JR.

ACOUSTIC RESEARCH
312 HO SPEAKER

coustic Research dates back to the
early ’50s, when company founder
Edgar Villchur developed and mar-
keted the world’s first acoustic-sus-
pension speaker systems. The very
popular AR-1 was the first modestly
sized speaker with honest-to-goodness,
wall-shaking bass. The AR-3 was the first to
incorporate a soft-dome tweeter and mid-
range. Acoustic Research kept on develop-
ing innovative products through the years,
including the AR turntable in 1963 and the
AR-9 speaker in 1978, which used an
acoustic blanket to minimize diffraction.
Although the original AR speakers were
known for their low efficiency (the trade-
off that gained them better and deeper
bass), the company recently introduced the
High Output series, a high-efficiency line
aimed at high-performance audio and
home theater. It comprises 10 models: five
full-range systems (led by the 312 HO), a
center-channel speaker, an indoor/outdoor
speaker, and three subwoofers.
The AR 312 HO is a three-way, floor-
standing system with a 12-inch side-firing
woofer in a vented enclosure, two 5%-inch

Rated Frequency Response: 30 Hz to
20 kHz, +2 dB.

Rated Sensitivity: 97 dB at 1 meter,
2.83 V rms applied.

Rated Impedance: 8-ohm compatible.

Rated Power Handling: 25 to 250 watts.

Dimensions: 43% in. H x 10%2 in. W X
19% in. D (111 cm x 26.8 cm x 48.6
cm).

Weight: 70 1bs. (31.8 kg) each.

Price: $1,199 per pair; available in black
ash, maple, or cherry vinyl.

Company Address: 9424 Eton Ave.,
Suite J, Chatsworth, Cal. 91311;
818/407-4820.

For literature, circle No. 92

cone midranges, and a 1-inch dome tweet-

er. The midranges a-e placed symmetrically
above and below the tweeter, in a D’Appoli-
to-style arrangement that AR calls a “fo-
cused a-ray configuration.” The nominal
crossover point betvseen the woofer and the
midranges is a low 180 Hz; transition be-
tween tF e midranges and the tweeter is said
to occur at 2.5 kHz.
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The 312 HO’s cabinet is nearly twice as
deep as it is wide, which gives the speaker a
relatively tall, narrow look. Its narrow baffle
and rounded front edges are intended to
minimize diffraction and reduce blurring
of the aural image. The cabinet is made
from %-inch medium-density fiberboard,
braced internally to minimize wall flexing
and vibration. Heavy molded-plastic rails
on each side of the bottom broaden the
cabinet’s footprint, for better side-to-side

stability. When the speaker is placed on a
carpet, it rests on these rails. For hard-sur-
face floors, threaded nylon screws can be
extended down to serve as leveling feet and
glides; these screws can be replaced with
spikes (not supplied). At 70 pounds, the 312
HO is fairly heavy but not so massive that it
can’t be moved around easily. The speaker’s
grille is an open-frame design of molded

otos: Michael Groen

&



Adcom’s GFP-565 Preamp:

Pure and Simple.

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

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

From Input to Output,
the Signal Path 1s
as Direct, Pure and
Simple as Possible

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

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

You can use one or more sets of outputs: 1) BYPASS -
direct-coupled before tone controls, filters, etc. for the most
direct path to your power amplifier while retaining control
of volume and balance. 2) LAB - direct-coupled with no
output-coupling capacitors yet with tone, filter and loudness
controls. 3) NORMAL - same as LAB but with highest
quality output capacitors for use with amplifiers needing
the extra protection of ultra-low-frequency roll-off.

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

Pure Convenience

The minimalist aesthetics of the GFP-565 are
deceptive in their simplicity. Without being overly
complicated to use, this preamplifier is able to integrate
and control all of the components in the most sophisticated
of music systems. There are five high-level inputs as well
as a phono input. A separate front-panel switch allows the
use of an external processor, only when needed, leaving
both tape circuits free. And, of course, you may listen to
one input while recording from another.

More Sound, Less Money

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

high performance ®
preamplifiers.

Pure and

simple.

details you can hear

® 1995 ADCOM

11 Elkins Road, East Brunswick, NJ 08816 U.S.A. (908) 390-1130 Distributed in Canada by PRO ACOUSTICS INC. Pointe Claire, Quebec HIR 4X5
CIRCLE NO. 3 ON READER SERVICE CARD
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100 1k
FREQUENCY - Hz

Fig. 1—One-meter, on-axis

frequency response.

10k 20k

- tive energy from radiating off the
baffle. Made from reticulated foam
of varying density and thickness,
the baffle is designed to reduce dif-
fraction, minimize lobing between
the midrange and tweeter, and en-
hance dispersion characteristics.

The foam baffle also significantly
improves the speaker’s appearance.

The 312 HOs come in mirror-
image pairs, with the woofers on
opposite sides of the individual
cabinets. Each woofer is vented to

+180 1.5
ﬁ . W" § the rear of the cabinet though a
8 100 ~los E port tube, 4 inches in diameter and
Y 380 e § 5% inches long, just below the cen-
2 0 s S ter of the back panel. The port,
4 n . § which is flared to reduce air turbu-
TG . .
N s lence, is covered by tightly
20 100 1k 10k 20k

FREQUENCY ~ Hz

Fig. 2—On-axis phase
response, group delay,
and waveform phase.

80 SIDE

200 2k
FREQUENCY - Hz

Fig. 3—Horizontal off-axis
frequency responses.

g 1048
o
-l
& §- -90

| -85

’ 70 FRONT AxiS—
+45
T TTrT——F +90 ABOVE
200 2 20K

FREQUENCY ~ Hz

Fig. 4—Vertical off-axis
frequency responses.

plastic that attaches to the front panel with
six pegs.

The midrange drivers and tweeter are
surrounded by an Energy Control Contour
baffle that is said to keep unwanted reflec-

=

stretched black fabric that hides in-
ternal cabinet details, keeps small
children from dropping things into
the speaker, and presumably adds
acoustic resistance to the flow of
air in the port.

All of the 312 HO’s drivers are
magnetically shielded so as not to
interfere with a TV picture in a
home theater setup. The long-

0 FRONT throw woofer’s cone is a laminate
OFF
AXIS- of paper and polypropylene. It has
DEGREES

a polyurethane foam surround and
an inverted dust dome. The voice
coil is of oxygen-free pure copper
wire wound on an epoxy-laminate
coil former. The midrange drivers,
similar in design to the woofer, are
mounted in sealed sub-enclosures.
The tweeter’s low-mass diaphragm
is made of a gas-filled, closed-cell
foam that AR calls Aerofoam. This

material is said to be very light and
BELOW
OFF

strong, with good internal damp-
ing, and is claimed to prevent
PECREES  dome breakup.

The crossover network contains
three resistors, five inductors, and
six capacitors. Three additional,
low-value polypropylene capaci-
tors are utilized to bypass larg-
er capacitors in the crossover’s
mid- and high-frequency portions. Four
of the five inductors have laminated steel-
plate cores; the tweeter crossover’s coil has a
ferrite-rod core. Electrically, the crossover
provides a second-order low-pass filter for
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the woofer, a fourth-order bandpass filter
for the parallel-connected midranges, and a
second-order high-pass filter for the tweet-
er. The crossover board is attached to the
back of the input-connection cup. Internal
connections are of 18-gauge stranded wire.
Gold-plated double-banana binding posts
on the bottom rear of the speaker enable bi-
wiring, with the woofer connected sepa-
rately from the rest of the system. Straps are
provided for single-wire operation.

Measurements

Figure 1 shows the Acoustic Research 312
HQO’s on-axis frequency response in a large
anechoic chamber. Measurements were tak-
en on the top midrange’s axis, as recom-
the manufacturer, and
smoothed with a tenth-octave filter.

With the grille removed, the 312 HO’s
response fits a tight, 5.5-dB, window be-
tween 130 Hz and 20 kHz. Above 200 Hz,
the response is quite flat and extended, with

mended by

only slight roughness above 7 kHz. (With
the speaker’s grille on, response roughens
significantly above 2 kHz. I measured peak
deviation in the range of 1 to 2 dB.) Below
130 Hz, output diminishes: From about 100
Hz down to 50 Hz, the average level is about
5 dB lower than it is above 200 Hz, and then
it rolls off. This may be deliberate, to com-
pensate for possible bass augmentation
from the side-mounted woofer’s proximity
to the wall behind the speaker.

When I reversed the polarity of the
woofer’s connections, I noted a sharp null,
about 25-dB deep, at 120 Hz. This indicates
that the true crossover point between
woofer and midrange is at about 120 Hz,
lower than the claimed 180 Hz.

Averaged from 250 Hz to 4 kHz, the 312
HO’s sensitivity was 93.7 dB, 3.3 dB less
than AR’s rating but nonetheless unusually
high. Below 9.5 kHz, the right and left
speakers matched within a fairly close +1.5
dB. At higher frequencies, the deviation was
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the first dighal signal procesS3r

he superb new DC-1 Series of
Digital Controllers combines
Lexicon’s legendary digital

R 4 W"

For the past 25 years, Lexicon digital processers have been
relied upon by recording artists, producers and directors in
the world’s most demanding audio envirenments.

signal processing capabilities, known to

audio professionals the world over,

with the latest in home theater technol-

ogy: highly accurate implementations

of Dolby® Pro Logic and Dolby Digital®

Surround decoding with all the
enhancements of Lucasfilm Home
THX® Cinema. :

The new DC-1

is available in three
versions with remote
control including

an adranced
Dolby® Digital
model.

EFFECT
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o
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® More than a Surround Preamplifier
The DC-1 is a sophisticated signal
processing computer that car. be custom-
tailored for any audio sys-.em. It
combines the functions of a preamp,
D-to-A converter,
surround sound
processor and
Audio/ Video switcher.
1t puts you in control
of the entire home
theater environment - from playing
digital disks to dubbing a videotape -
even controlling the volume of a system
in another room.
® Advanced all-digital technology
All signal processing, (includ-
ing filters, equalization & crossovers),
is achieved in the digital domain,
while true 20-bit Digital-to-Analog
converters surpass the performance of
A exotic stand-alone units. A built-in
2. audio/video switcher incorpo-
rates eight analog inputs which
" can be programmed for any

Trademarks and registered trademarks are the property
of their respective owners. Studio photo courtesy of
Masterfonics. Nashville, TN

P N
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DIGITAL

The DC 1 features tomorrow’s surround
sound technology; invest today or easily
upgrade later with a plug-in decoder.

LUCASFILM

[HX

®

digital and video source while four
digital inputs can be assigned to any
input combination.
® Superlative audio quality
We didn’t compromise audio quality,
control flexibility or
the future develop-
ment of home theater
sound. With Dolby
Digital decoder
circuitry on it's own
plug-in card, Lexicon's DC-1 is the only
eight channel digital discrete surround
sound processor where the future of
surround sound is an option - regard-
less of format - and not just an add-on.

The DC-1 is firmly and significantly
in an entirely new class of its own. No
other surround sound controller offers
you the DC-1’s sophisticated technology,
extensive features and flexibility.

And absolutely no other Digital
Controller gives you the ultimate
experience of Lexicon Sound -
sound you'll enjoy for life.

©

100 Beaver Street y
Waltham, MA 02154 !
617/736-0300 Fax: 617/891-0340
E-mail: info@iexicon.com

H A Harman Intemational Company
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Figure 3 shows the 312 HO's
horizontal on- and off-axis re-
sponses (the bold curve at the rear
of the graph is on-axis response).

-~ The curve-to-curve uniformity in-

dicates very even horizontal cover-
age, with minimal narrowing evi-

10 100 1k
FREQUENCY - Hz

+«90

10k 20k

dent above 10 kHz.

The 312 HO’s response above
and below axis is shown in Fig. 4.
(The bold curve in the middle of

A

*45

-45

PHASE ANGLE — DEGREES

-56°

TEF

P ’\A/\/

the graph is response on the top
midrange driver’s axis.) The curves
are quite uniform except in the up-
per crossover range, 1.5 to 5 kHz,
where the response narrows signif-
icantly. From 10° below axis to 5°
above it, the response is fairly uni-

20 100 1k
FREQUENCY - Hz

Fig. 5—Impedance
magnitude (A) and
phase (B).

10k 20k

form and flat. Above and below
B these angles, there’s a dip in the
upper crossover range. When mea-
sured on the top midrange driver’s
axis, as recommended by AR, the
polar pattern in this range was
skewed slightly downward; this
would not be the case if response

SPL - dB

were measured on the tweeter’s
axis. A listener’s ears would nor-
mally be about halfway between
the axes of the tweeter and the top
midrange driver.

The 312 HO’s impedance mag-

20 100 1k
FREQUENCY - Hz

Fig. 6—Three-meter room
response.

greater: The left speaker’s output fell 5.5 dB
below that of the right, in a narrow range
centered at 10.6 kHz, and was down 4 dB at
18.1 kHz.

In Fig. 2, the 312 HO’s phase and group-
delay responses are referenced to the tweet-
er’s arrival time. The phase curve is well be-
haved and rotates 240° between 1 and 10
kHz. The group-delay curve reveals that the
midrange outputs are delayed relative to the
tweeter output by a relatively short 0.25
millisecond or so. The curve of waveform
phase indicates that waveshapes will not be
preserved over any significantly wide fre-
quency range. (Waveshapes are preserved
only where the curve stays near 0° or 180°,
but very few conventional speaker systems
achieve this.)

10k 20k

nitude curve (Fig. 5A) has many
peaks and dips. The impedance
ranges from a high of 11.4 chms at
16 Hz down to a low 2.6 ohms at
158 Hz. Above 20 Hz, the maxi-
mum impedance is 9.6 ohms at 50
Hz, a moderate 3.7 times the 2.6-ohm min-
imum,; this makes it possible to have up to
40 milliohms of cable series resistance be-
fore cable-drop effects cause response peaks
and dips greater than 0.1 dB. For a typical
run of about 10 feet, 16-gauge (or larger),
low-inductance cable would suffice to
achieve that.

The speaker’s impedance phase (Fig. 5B)
reaches its maximum of +33° (inductive) at
180 Hz and its minimum of —-56° (capaci-
tive) at 59 Hz. The combination of the 3.7-
times impedance variation, the fairly wide
phase variations, and the low minimum
impedance means that the 312 HO will be a
moderately difficult load for most receivers
that are rated only for 8 chms. However, an
amplifier or receiver without that limita-
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tion, used with cables having low resistance
and inductance, should be able to drive the
312 HO quite well—especially as the AR’s
high efficiency means you'll rarely tax the
amp or receiver’s output capabilities.

When [ swept the 312 HO with a high-
level sine wave, I noted only one significant
cabinet wall resonance, in the vicinity of
230 Hz. At that frequency, the top sides of
the cabinet, next to the midrange drivers,
vibrated to my touch. I was impressed with
the 312 HO’s clean bass output from 30 Hz
up. Below 30 Hz, the output was much at-
tenuated. There was also significant noise
generated by vibration of the fabric cover-
ing the port. But even at 20 Hz, the woofer
could handle very high levels, in excess of
20 volts rms (100 watts into 4 ohms), with-
out undue strain.

The 312 HO’s woofer had impressive ex-
cursion capabilities (34 inch, peak to peak)
and overloaded very gracefully. No port

wind noise was evident, and there was only
slight dynamic offset. The vented enclosure
loaded the woofer only moderately well; by
temporarily closing the port, I determined
that the vent reduced cone excursion at and
near box resonance by only one-third. This
excursion reduction covered a broad range,
from about 30 to 40 Hz, with no sharp re-
duction at any single frequency. In this re-
spect, the 312 HO is reminiscent of other
lossy-port systems I have tested, such as the
Variovent in the Dynaudio Special One
(Audio, December 1990).

Figure 6 shows the 312 HO’s 3-meter
room response, with raw and sixth-octave-
smoothed data. The speaker was in the
right-hand stereo position, aimed at the test
microphone. The microphone was at ear
height (36 inches), at the main listening po-
sition on my sofa. From 800 Hz and up, the
smoothed curve fits a very tight, 6-dB, win-
dow. The deviation increases below that fre-
quency, with significant peaks at 150 and
530 Hz and a dip at 235 Hz. Except for the



Natural

Musical

Powerful single-word descriptions of what great audio components

should be ... and, accurate descriptions of ULTECH components

Utilizing the finest electronic componenis available and housed in
elegant and durable packages, ULTECH components are among the

best values in the high-end

Case in point ... the new ULTECH UCD-100. An exceptional all-in
one CD Player with built-in HDCD® decoder. A rival to separate
components with the ease of use only a unified player can give.

Simplicity in execution. Sophistication in sound. Priced affordably ot
$895*

We invite you to audition the UCD-100 ot your nearest ULTECH

is a registered trademark of Pacdic Microsonics, Inc
dealer. We believe you will be pleasantly surprised Suggested retoil price ... octual prices may vary.

AVAILABLE IN JANUARY 1997.

ULTECH

ULTECH AUDIO® components are manufactured and distributed by

ULTIMATE TECHNOLOGY, INC.

401 Chaddick Drive, Wheeling., IL 60090 Phone: 847/537-9008 Fax: 847/537-6657 Email: ultech@concentric.net
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Fig. 7—Harmonic distortion
for E, (41.2 Hz).
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Fig. 9—Maximum peak
input power and
sound output.

150-Hz peak and 235-Hz dip, the curve fits
a reasonable window of 13.5 dB.

Figure 7 shows the 312 HO’s E, (41.2-
Hz) harmonic distortion. Even at full power
(200 watts), the speaker sounded fairly ef-
fortless at most bass frequencies. Although
the distortion at E, rises to a significant
21% second harmonic, 33% third, and 10%
fifth, the sound was not as objectionable as
these high percentages might suggest. At
high input levels at E,, however, | was aware
of an additional distorted sound that I had
not heard from other vented speakers. I de-

MAXIMUM POWER: 200 WATTS

PEAK POWER — WATTS

termined this was the flapping of
the fabric stretched across the 312
HO’s port; pressing the center of
the cloth with my finger cleaned
the sound up significantly. At 1
meter in free space and with a 200-
watt input, the AR system generat-
ed a healthy 103 dB SPL at 41.2 Hz.

As you can see in Fig. 8, the A,
(110-Hz) distortion rises to a mod-
erate 8.1% second harmonic and a
much lower 2.5% third harmonic.
Higher harmonics were below the
floor of my analyzer. At | meter in
free space and with a 200-watt in-
put, the 312 HO generated a loud
113dB SPL at 110 Hz. The A, (440-
Hz) distortion (not shown) rose
only to the very low level of 0.4%
second harmonic and 0.6% third.
All higher harmonics were less
than 0.4%. The IM distortion cre-
ated by tones of 440 Hz (A,) and
41.2 Hz (E,) of equal power was
also very low, reaching only 1.2%
at 200 watts.

Figure 9 shows the 312 HO’s
short-term peak-power input and
output capabilities as a function of
frequency, measured using a 6.5-
cycle, third-octave-bandwidth tone
burst. The peak input power was
calculated by assuming that the
measured peak voltage was applied
across a 4-ohm impedance.

In the bands handled by the
woofer and midrange drivers, be-
low 2 kHz, the 312 HO’s power
handling is uniformly high. Start-
ing at an unusually high 1,100
watts at 20 Hz, peak input power
rises to 2,500 watts at 100 Hz,
drops somewhat to 1,000 watts at
160 Hz (where the midrange drivers have
started operating), and then increases to a
maximum of 5,600 watts at 1.6 kHz. But in
the tweeter’s range, above 2 kHg, peak input
power drops significantly, to a low of 250
watts at 5 kHz, and then rises somewhat, to
400 watts above 10 kHz. At slightly higher
power levels, with output approaching
120 dB SPL, the sound suddenly turned
very harsh and restricted when the tone
bursts got up into the tweeter’s range. Sus-
pecting the problem was a saturating in-
ductor core in the tweeter’s branch of the
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crossover, | bypassed the crossover and
drove the tweeter directly. The tweeter’s
sound immediately improved. It became
quite clean and effortless, and input power
capability rose to the 2,500-watt range.
With room gain, the 312 HO’s maximum
peak SPL starts at a healthy 104 dB at 20 Hz.
It then rises rapidly, passing 110 dB at 30 Hz
and 120 dB at 50 Hz, until it reaches a local
maximum of 125 dB at 70 Hz before falling
slightly, to 123.5 dB at 100 Hz. This high
maximum peak bass output places the AR
312 HO in the top 5% of all speakers and

subwoofers I have tested. From about 200
Hz up, the AR’s output rises smoothly, to a
very loud 131 dB at 1.6 kHz, the top of the
midrange drivers’ frequency band. Above 2
kHz, maximum peak output falls, but only
into the quite usable range of 117 to 119 dB.

Use and Listening Tests

The AR 312 HOs are packed individually
in sturdy cartons that can be moved easily
by one person. Although quite large and
tall, the cabinets are not as heavy as their
bulk might suggest. From the front, they
present a rather stately narrow and tall ap-
pearance. My review samples were finished
in a fine black ash; I was impressed with the
cabinets’ appearance, construction quality,
and finish.

The ARs looked particularly good even
when their front grilles were removed,
which they were for most of my listening,
The grille is quite easy to remove and re-
place. The molded foam bezel around the
upper-frequency drivers is quite handsome,
enhancing the speaker’s appearance when
the grille is off. The side-mounted 12-inch
woofer is covered with its own grille, a
molded plastic ring covered with black
cloth.

When set up on my carpeted floor and
without spikes, the AR speakers were very
stable laterally, thanks to their molded plas-
tic bases. The connection cup was quite ac-



Life's philosophical sound check
ultimately boils down to this:
You can let other folks dictate
what's cool. Or, you can trust
your own gut. And your own
ears. And in the process, actually
evolve your own standards.
(Remarkable what a little self-
confidence can do.) By then, you

might even appreciate something
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he AR’s
input
connections
are quite
accessible;
the port is
covered

with cloth.

cessible. I listened to the ARs in the stan-
dard, single-wire, mode.

The owner’s manual covers AR’s com-
plete line of HO (High Output) loudspeak-
ers. It discusses connections, speaker loca-
tion, amplification for both stereo music
and home theater listening, and how to care
for the speakers. Most topics are covered
only briefly, but the manual does go into
some detail about properly positioning the
speakers with respect to side walls and adja-
cent surfaces, concerns made more signifi-
cant by the side-firing woofer. The woofer
side of the 312 HO’s enclosure should be no
closer than 4 inches to such obstructions as
walls or the cabinet of a projection TV. If
the speaker must be placed in close proxim-
ity to such a surface, AR recommends fac-
ing the woofer side of the cabinet away
from the barrier.

[ listened to the 312 HOs primarily with
the woofers facing the side walls and the
cabinets somewhat closer to the wall be-
hind them than 1 usually place speakers.
This yielded somewhat more upper bass
than when I toed the speakers in and put
them further away from the wall behind
them. When | tried my usual positioning,
the bass—between about 80 and 125 Hz—
was softer than that of the B&W 801 Matrix
Series 3 speakers | use for comparison. The

AR’s low-bass output, however, was very
impressive with either placement, both in
extension and in the high levels that could
be achieved without audible distortion.

I evaluated the 312 HOs as music play-
back systems, not as main speakers for a
home theater setup. Auxiliary review equip-
ment included a Krell KRC preamp, a
Crown Macro Reference power amplifier,
and Straight Wire Maestro cabling. The first
disc 1 selected was the entertaining Music
From and Inspired By the Motion Picture
Mission: Impossible (Mother Records 314-
531 682-2). The ARs boogied on the rock
tracks, playing loud and clean. And the pre-
cision with which the 312 HOs’ powerful
low-bass output and extended, smooth fre-
quency response rendered the intricate per-
cussion and sound effects of track 4 was an
absolute delight.

The 312 HOs’ home theater orientation
was clearly evident on everything I listened
to. The ARs produced a close-up, in-your-
face sound that was quite flattering to some
recordings but not so inviting on others.
Switching to the AR systems was like bring-
ing the speakers closer to my listening posi-
tion and reduced the room’s effect on the
sound, exactly what a good front speaker
in a home theater
should do! The B&W
speakers often sound-
ed somewhat dull and
distant by compari-
son. The ARs’ imag-
ing and soundstaging,
both horizontal and
vertical, were excel-
lent. They had an un-
canny ability to act as a sonic magnifying
glass on much of the music I listened to.
Their reduction of room sound imparted a
dry and analytical character to some pro-
gram material.

The ARs’ sensitivity was very high; I had
to attenuate the input signal to my ampli-
fiers by a significant 7 to 8 dB to match the
312 HOs’ output level to that of the B&Ws.
As a result, the Crown power amp was
working significantly harder when driving
the B&Ws than when driving the ARs at the
same acoustic level. Using the ARs instead
of less sensitive speakers is like giving your
amp a free power boost, enabling a modest
50-watt/channel receiver to pound like a
250- to 300-watter!
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I enjoyed listening to the ARs with music
that profited from their high output capa-
bilities, such as film sound effects and con-
cert-level rock and country music. These
speakers sure could play loud and clean
when required!

When I stood up while listening to pink
noise, the 312 HOs’ sound changed signifi-
cantly. There were moderate tonal changes
through the upper midrange, but I was even
more aware of a reduction in volume. When
[ stood, the image receded into the distance,
similar to the presentation of the more dif-
fuse-sounding B&Ws. Proper tonal balance
was achieved only when I was sitting.

On third-octave pink noise band-limited
to 32 Hz and above, the 312 HOs’ bass out-
put was very impressive, significantly loud-
er and cleaner than the B&Ws’. The ARs’
output in the 20- and 25-Hz bands was just
usable, however, with significant flexing of
the port’s cover adding extra distortion.
The B&Ws could generate room-shaking
bass in these two lower bands, but this was
accompanied by high levels of port wind
noise that the 312 HOs did not produce.

The 312 HOs’ performance in other ar-
eas was equally impressive. This included
smooth and extended high-frequency re-

sponse, with broad
coverage, as well as
a smooth, accurate
midrange response
that worked well on
male and female vo-
cals. The ARs han-
dled large-scale clas-
sical orchestral music
with equal ease, ex-
hibiting a broad and accurate soundstage
with extended response. But they could also
bring forth subtle details in less complex
recordings, such as chamber music. On
some recordings, the ARs did slightly em-
phasize analog tape hiss that was not evi-
dent through the B&Ws.

At only $1,199 per pair, the Acoustic Re-
search 312 HOs offer extremely good value
and compete well even with systems costing
up to $2,500 per pair. Their combination of
extended low end, high efficiency, smooth-
ness, solid construction, and good looks is
hard to beat at the price. They are an excel-
lent choice for any music system and would
be particularly good in a dual-use setup for
music and home theater. A



The Theater

The DSP-A3090 lets you choose from 30 sound field modes.
From L.A’s Roxy and New York's Cellar Club, to
churches and concert halls around the world. Seven-
channel amplification sends 80 watts to each of
the main, center and rear speakers, plus 25
watts to both front effects speakers.
Analog, video and S-video, plus
KF, coaxial and optical digital
inputs link you to today’s
and tomorrow’s Dolby
Surround AC-3
components.

Raise the curtain on a conventional home theater
and listen closely. What’s missing? ¢ The theater.
Until very recently, the expansive acoustic
environment that helps give a real movie
palace its sense of grandeur just didn’t seem
possible from a sound system sandwiched
hetween a sofa, a coffee table and a
couple of ficus trees. * Decades of
Yamaha experience in sound field
measuring and processing,custom
integrated circuit design and

audio microchip fabrication

changed all that. And now

with the new DSP-A3090 Digital Sound Field Processor,
we've introduced unique technology that creates the
unmistakable sensation of a first-run theater’s acoustic
spaciousness, combined with the unparalleled accuracy
and dynamic range of Dolby" Surround AC-3™ Proprietary
Yamaha processing techniques maintain the depth, openness

The Technology
The sophisticated microcircuitry
that makes our new Cinema DSP
possible is designed and produced
exclusively by Yamaha. Our microprocessors
apply the vast library of sound field data we've
amassed creating products for audio professionals,
both on the stage and in the studio. And they're
manufactured with the advanced processes we've perfected
through years of experience fabricating our own custom chips.

and realism the director envisioned when mixing
the original soundtrack for the big screen. While
also preserving the directional relationships
of every sound. So you hear each note - and
every squeak, creak, rattle and roar -
positioned exactly where the director
intended. * We calt it Tri-Field Processing.
And it's made possible using the
latest generation of the Yamaha
Cinema DSP technology that’s
kept us at the forefront of
home theater for more than
a decade. * For the dealer
nearest you, call 1-800-4YAMAHA. Or visit us on the web at
http://www.yamaha.com ¢ Then listen to the DSP-A3090
and hear the results for yourself. * You may take home
a 1200-seat movie theater.
But you'll still only have YAMAHA®
to vacuum under the couch. WHERE HOME THEATER LIVES.

©1996 Yamaha Electronics Corporation, USA. Cinema DSP s a tradematk of Yamaha Electronies Corporation, Dolby und AC-3 are trademarks of Dotby Laboratories Licensing Corporation. Yamaha Electronics Corporation. USA, 1.0. Box 6660, Buena Park. CA %1622
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LEXICON 412
FOUR-CHANNLEL
AMPLIFIER

exicon may not be the first name that

springs to mind when you think of

power amplifiers. But the company is a

leader in surround processors and pre-

amp/processors, so it’s entirely logical

S8 that it should offer multichannel amps
to go with them.

The five amps in Lexicon’s NT series
each bear the company’s characteristic
green stripe. Three of them—the Models
212, 312, and 412—are functionally identi-
cal except for channel count. The $2,995
Model 412 is, naturally, the four-channel
version.

The 412 is a relatively compact compo-
nent whose sheet metal, heat sinks, and rear
panel have a distinctly Bryston look about
them. Moreover, the test sheet packed with
the amp is in English and French, and Brys-
ton is a Canadian outfit. Hmmm. Then I

noticed the small back-panel graphic:
“Made in Canada by Bryston Ltd.” Some
detective I am.

The 44-pound, Home THX-certified
Model 412 is rated to supply four channels
of 120 watts each into 8 ohms or 200 watts
per channel into 4 ohms and to permit two
bridged channel pairs to produce 400 watts
each into 8 ohms (all from 20 Hz to 20 kHz
at less than 0.01% THD).

From the outside the 412 looks very pro-
fessional, with unusually heavy, no-non-
sense metalwork and square-key, security-
screw fasteners. (Providentially, I had just
bought a cool $19.95 set of every screwdriv-
er bit known to man.) The black-anodized
finish is of obviously high quality, and the
sheet-metal quality of the rugged-looking
frame-and-pan construction is way above
average. {I can tell—my first paying job was
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in a sheet-metal shop.) A 19-inch rack-
mount front panel is optional.
The front panel presents just a pushbut-
ton power switch and four centrally located
LEDs, one per channel. These glow green to
indicate normal operation and are said by
the manual to flicker yellow at the threshold
of clipping and to turn red to indicate over
load, distortion, excessive DC or ultrasonic
signals, shorts, etc.
The Lexicon’s deep heat sinks dominate
both sides of the amplifier; they are nicely
corner-cut and smoothed, to prevent wrist
gashing. Each channel has two heat sinks,
each consisting of two groups of fins with a
clip-on, spring-steel cover between them.
Snapping each cover off reveals a comple-
mentary pair of Motorola bipolar output
transistors and an adjacent thermal sensor.
Since the transistors are mounted on the
outside of the heat sink, I understand the
cosmetic need for these covers, but their
snap-on design lets each cover go “tick!”
and then spring back if you gently press it
in. It is highly unlikely that this could have
any audible effect (the spring action is stiff
enough to prevent any resonance, I should
think), but som<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>