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ATHENA. The preamplifier is in many ways the most
telling component in the audio chain. All too often
technical absolutism results in sound quality that is sterile,
unappealing, or aggressive. Yet bad lab performance
almost always indicates poor sonic integrity. With Athena,
Sumo demonstrates a new balance. A preamplifier that is
both a stunning performer in the areas of quickness,
linearity, and freedom from overload. Yet a warm, faithful,
and exciting reproducer of music.

Athena represents the culmination of a major effort
at Sumo. As such, it sets new standards for dynamic
headroom and freedom from overload. Utilizing high
voltage power supply rails, passively linearized circuitry,
and a high current toroidal transformer, Athena can
faithfully reproduce music at levels far in excess of the
peak output of signal sources. As a result, compact discs
display dynamic range without high end pain. And
complex passages come through intact and unstrained.

Sonic purity in Athena is enhanced both by careful
component selection and the exclusive use of pure
Class A circuitry. Low noise 1% metal film resistors and
metalized polypropylene capacitors are used throughout.
Components are mounted on a military grade glass
epoxy printed circuit board. And all external connections
are made via gold plated input and output jacks. Further,
a bypass function allows the
high level section of the preamp from the signal path.
When selected, this provides both direct line -drive for
high level sources (such as a CD player), as well as direct
phono out.

At various times and for various products, we hear
the words powerful, impactful, detailed, delicate,
accurate, transparent, smooth, natural and a variety of
other flattering adjectives. But one word is repeated more
frequently than all the rest, and it is that for which we
have strived above all. Musical. Athena is above all
gloriously musical.

As with all Sumo products, Athena is designed and
manufactured in the United States. Among those select
dealers stocking our products are:

LINCOLN PARK AUDIO VIDEO
2608 North Clark Street
Chicago, IL 60614
312/248-1700

THE SOUND MILL
115 Main Street
Mt. Kisco, NY 10549
914/241-1230

THE NEW BALANCE,sum
SUMO PRODUCTS GROUP 21300 Superior St., Chatsworth, CA 91311 818/407-2427

SUMO CORP CANADA 1305 Odium Dr, Vancouver, B.C. V5L 3M1 604/254-5148
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THE SHAPE
OF THINGS TO COME

Products recognized for their ability to
reproduce music and to advance our
perception of high fidelity emerge from
unique companies. The community of
individuals dedicated to the production,
of Mark Levinson components has es-
tablished an unequalled tradition of ex-
cellence and accomplishment, while
accepting the responsibility for refining
the state of the art in music reproduction
within the boundaries technology and
imagination allow.

The No. 26 Dual Monaural Preamplifier
introduces a new level of performance in
audio system control. Until now, the
most musically accurate preamplifiers
have had limited control flexibility due to
the sonic advantages of direct signal
paths. The new generation of circuitry
developed for the No. 26 provides full
control flexibility, for six audio sources
with two tape loops, and such refine-
ments as absolute phase selection, all
with greater sonic purity than even the
minimalist preamps of the past.

The No. 26 offers two optional phono in-
put sections for precise matching with
any phonograph cartridge. Either of
these circuits can be factory installed at
the time of purchase, or added later by
your dealer.

The No. 26 also offers the option of true
differential balanced connection to as-
sociated equipment. While this superior
interconnection technique has been
taken advantage of in professional
equipment for many years. only recently
have domestic products offered it as an
option. The No. 26 will allow you to
achieve the maximum performance
from Mark Levinson amplifiers and other
products offering balanced connection
capability.

All Mark Levinson products are hand-
crafted in limited quantities to ensure
their high standards. Visit your Mark
Levinson dealer to hear how good music
can sound in your home.

Mark Levinson k products are designed and manufactured by MADRIGAL AUDIO LABORATORIES
PO. Box 781, Middletown, CT 06457 ITT ILX 4941158



Amazing.

How it works.
A briefconversation with Bob Carver

Q. How can The Amazing Loudspeaker put out so much
powerful, extended bass?

A Brute firce. A total of 8 subwoofers, each with 4 times the

excursion of regular bass drivers for a total displacement

(area limes excursion) ofalmost 2000 cubic inches. The low
frequency 3dB point is 18Hz !

Q. Wily use a ribbon driver?

A Because the sound ofa ribbon is nothing short ofglorious
Free ofindividual driver anomalies and crossover problem,
the Amazing Loudspeaker's extended line source driver delft
ers a majestic sonic image that literally floats in 3 -dimension

acoustic space. Simultaneously, it reproduces an amazing
amount ofmuskal detail that's simply unmatched by any
point source driver.

POWERFUL

evolution
Distributed in Canada by: technology.



gut aren't ribbon drivers inefficient?

Vot when designed with enough magnetic field strength. Each

lmazing Loudspeaker ribbon uses 30feet of high energy mag-
nets in a special focused. field gap. .41 82dB efficiency that's

ihnost twice as efficient as any other ribbon that goes down to
'00Hz Our M-1.01pouer amplifier yiek,is peak SPLS exceeding

'06dB; up to 110dB with an M-1.51! More than ample to

Wirer a symphonic orchatras sank pouvrfifih rote center.

This is not a typical speaker ad. Because The Amazing Loud-

speaker is anything but a typical speaker.

This isn't even a typical Carver ad.

True, the Amazing Loudspeaker breaks so many conventional

speaker rules - and succeeds so spectacularly at it - that we're

tempted to fill this ad with a litany of hertz, Its overall sound is spectacular, its bass petform-
watts and exotic buzz words the way our ance surpasses that ofalmost any other speaker

competitors ads do.
one might name."

Because there's bound to be quite a story behind a speaker

that's 51/2 feet tall and yet just 11/2 inches thick. Especially when Bob

Carver has a hand (or rather two hands, both feet and a year or so

of lab time) in its creation.

But ingenious design is only our means to an end. The begin-

ning of a dramatic awakening that will

re -define for you the very essence of music.

The Amazing Loudspeaker can etch

a sonic image so detailed you can almost see rosin drift from a bow

onto the polished surface of a violin.

It can brighten your listening room with the sheen of a #4

drumstick on a Ziljan hi -hat cymbal. Or darken it with the smokey

midnight growl of a battered baritone sax.

It can stun your senses and rear-

range your furniture with thunderous sal-

vos of tight, perfectly controlled low bass.

It can meticulously separate every instrument and vocal on

a dense, multi -track mix and project each in sharp relief at precise

points across the sound field.

In short, the Carver Amazing Loudspeaker restores what time

and reading too many speaker ads often takes away.

Sheer wonder.

We have merely touched on the

highlights of this truly amazing loud-

speaker. We'd be happy to send you more information includ-

ing reprints of several great reviews.

However, if your immediate interest is the sensation of a

listening room melting away to reveal the crystalline clarity of pure

music, you need only visit your nearest Carver dealer.

Your amazement will begin when you discover just how afford-

able the Carver Amazing Loudspeaker really is.

STEREO REVIEW

"The image is as wide, deep and multi -layered
as have ever heard. Only Infinity's $35,000
Reference Standard impressed me more."

Henry Hunt
Hi Fidelity Editor

HOUSTON MST

"It solves certain design problems and achieves
certain sonic results with a simplicity and flair
that can only be called well, amazing."

Peter /lad
THE AUDIO CRITIC

"It's prke is ridiculously low for what it does
and. . . what comparable products cost."

Julian Hirsch
,STEREO REVIEW

CARVFR
MUSICAL ACCU RATE

Enter No. 14 on Reader Service Card P. O. Box 1237, Lynnwood, WA 98046



SIGNALS & NOISE

Still Grooving
Dear Editor:

Thank you for reviewing our record
mat in the April issue ("Mats & Clamps:
By the Numbers"). We found Edward
M. Long's article to be very interesting,
and we were satisfied to see that his
findings corroborate our own views about
the neutrality of the Groove Isolator Mat
and its ability to provide the vinyl disc
with adequate immunity against the
energy travelling through the playing
system. In his article, Mr. Long states
that the mat is no longer available.
However, the Groove Isolator Mat has
been, and still is, sold as an accessory
through our dealer network.

Marcel Riendeau, President
Oracle Audio

Sherbrooke, Que.
Canada

What I Did for Sound
Dear Editor:

How many times do you have to tell
us stubborn readers not to sacrifice
quality when it comes to sound repro-
duction? Still, we never listen.

I became very excited when I fin-
ished Neknnaml Hop's article on the
Auditory Bypass System developed by
the Lirpa Foundation ("Digital Pto-
maine," April 1988), and I immediately
started calling around to do some
price shopping. Many of the high -end
audio dealers in the Dallas area offer
this system, but their prices are outra-
geous. I found a dealer that installs the
system using a gold drill bit (#61) and
a Q -Tip, but their price is more than
$7,000 and they have a two -month
waiting list. Finally, I came across a
place that could get to me as soon as
their installation specialist got out of
jail. I had my system installed three
days ago. The pain was excruciating
because they used no deadening de-
vice of any sort. The RCA connectors
were tapped into my skull in unison
with the cannon shots of "The 1812
Overture," which blared in the back-
ground.

Now, not only have I lost the whole
left channel, but I can't use my left arm
either. All food tastes like solder to me,
and when I drive past a hospital, I pick
up their paging system-in my head, I

can hear doctors being called to sur-
gery. When confronted, the dealer told
me that my eight -hour warranty had

expired. Please continue to warn your
readers that there is still no cheap sub-
stitute for quality. Congratulations to all
at the Lirpa Foundation.

Steve Foss
Arlington, Tex.

Return to Greatness
Dear Editor:

I applaud your February 1988 issue,
in particular the article "Understanding
Common -Mode Signals" by Richard N.
Marsh.

I hope that I detect a renaissance in
the content of Audio, as evidenced by
this article and the previous article by
Walter Jung dealing with the sonic im-
provement of Magnavox and other CD
players ("The Magnavox 16 -Bit Series:
Making Good Players Better," June
1987). Both of these articles compare
very favorably with the two-part article
"Picking Capacitors" by Jung and
Marsh which appeared in the February
and March 1980 issues of Audio. Inci-
dentally. "Picking Capacitors" is still
considered to be a landmark, water-
shed article by audiophiles across the
nation, and it is still commonly cited.

It seems that this signals (I sincerely
hope) Audio's return to greatness and
preeminence in the field, as typified in
the past by the construction articles by
W. Marshall Leach, Jr. et al. I am still
running Leach's wide -band preamplifi-
er, his head amp, and his low -TIM
amp. The latter is still considered by
audiophiles to be one of the very best
amplifiers available today.

Once again, congratulations, and
please continue and expand this trend.

Paul T. Kelly
Fort Wayne, Ind.

Editor's Note: Many thanks, Mr. Kelly.
for your warm letter. I hope it's a ren-
aissance, too, but I have to emphasize
that, from my side of the desk, such
articles as you cite are extremely hard
to come by. I can only encourage the
authors you mention; they don't re-
spond to threats or bribes. Perhaps the
publication of your letter will have a
favorable effect.-E.P.

Erratum
In "Inscriptions: Miles Davis on CD"

in the April issue, we misidentified
drummer Jo Jones as Philly Joe Jones.
Sorry 'bout that.-E.P.

U  10
Eugene Pitts III
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182522. Dirty Dancing/
Original Soundtrack.
(I've Had) The Time Of
My Life, etc. (RCA)
174328. George
Harrison -Cloud Nine.
Got My Mind Set On You,
When We Was Fab, more.
(Warner/Dark Horse)
125021. Itzhak Perlman:
Mozart, Violin Concer-
tos Nos. 2 & 4 -Levine,
cond. (DG DIGITAL)
170250. Barry Manilow
-Swing Street. Title
song, more. (Arista)
163629. Whitesnake.
Still Of The Night, Give
Me All Your Love, more.
(Geffen)
134420. John Cougar
Mellencamp-The
Lonesome Jubilee.
Cherry Bomb. etc.
(Mercury)

IWHITNEY HOUSTON

"WHITNEY"

152854

134501. Steve Winwood
-Chronicles (Greatest
Hits 1977-1987) (Island)
140079. Pat Metheny
Group -Still Life (Talk-
ing). (It's Just) Talk, Third
Wind, more. (Geffen)
164016. Jethro Tull -
Crest Of A Knave. Steel
Monkey, Farm on The
Freeway, etc. (Chrysalis)
125179. Tchaikovsky,
1812 Overture; Nut-
cracker Suite; more-
Solti. (London DIGITAL)
160363. The Judds-
HeartLand. I Know
Where I'm Going, Don't
Be Cruel, etc. (RCA)
143465. Bon Jovi-
Slippery When Wet.
Liven' On A Prayer, etc.
(Mercury)
173824. Galway &
Yamashita: Italian
Serenade -Flute &
guitar works by Paganini,
Rossini, others. (RCA
DIGITAL)
150019. Kenny Rogers
-Greatest Hits/Lady,
Long Arm Of The Law,
more. (Liberty)
153674. David Lee Roth

Skyscraper. Just Like
Paradise, Damn Good,
more. (Warner Bros.)

The ultimate in sound... The ultimate in savings...

HOROWITZ IN MOSCO\

125264. Horowitz In
Moscow-Scarlalti.
Mozart, Rachmaninov,
Scriabin, Schubert,
others. (DG DIGITAL)

143330. Foreigner -
Inside Information.
Say You Will, more.
(Atlantic)

Hoist
THE PLANETS

°to
Monfteal Symphony Orchestra

DUTOIT

115448

154570. Huey Lewis &
The News -Fore!.
(Chrysalis)

115306. Handel, Water
Music -Trevor Pinnock.
(Archiv DIGITAL)

172190. Elvis Presley -
The Number One Hits.
18 #1s. (RCA)

264137. Chuck Berry -
The Great 28. Rock &
Roll Music, Johnny B.
Goode, Maybellene, etc.
(MCA. Chess)

START NOW WITH 3 COMPACT DISCS!
Yes, pick any 3 hit Compact Discs shown here! You need buy
just one selection at regular Club prices (usually $14.98-$15.98)
...and take up to one full year to do it. That's 4 compact discs for
the price of 1 and there's nothing more to buy...ever! (Shipping
& handling added to each shipment.)

HOW THE CLUB OPERATES
You select from hundreds of exciting Compact Discs described in the
Club's magazine mailed to you approximately every 3 weeks (19
times a year). Each issue highlights a Featured Selection in your
preferred musical division, plus alternate selections. If you'd like the
Featured Selection, do nothing, it will be sent to you automatically. If
you'd prefer an alternate selection, or none at all, just return the card
enclosed with each issue of your magazine by the date specified on
the card. You will have at least 10 days to decide, or you may return
your Featured Selection at our expense. Cancel your membership at
any time after completing your membership agreement, simply by
writing to us

FREE 10 -DAY TRIAL
Listen to your 3 introductory selections for a full 10 days. If not
satisfied, return them with no further obligation. You send no money
now, so complete the coupon and mail it today.

153501. U2 -The
Joshua Tree. With Or
Without You, Still Haven't
Found What I'm Looking
For, etc. (Island)
105392. Pops In Space
-Boston Pops Williams:
Star Wars, Superman,
more. (Philips DIGITAL)
173406. Jazz CD
Sampler. 15 perfor-
mances from Louis
Armstrong, others!
(PolyGram)
163917. Randy Travis -
Always And Forever.
Forever And Ever Amen.
more. (Warner Bros.)
115356. Vivaldi, The 4
Seasons -Trevor Pin -
neck. (Archiv DIGITAL)
161593. The Cars -
Door To Door. You Are
The Girl, Strap Me In,
more. (Elektra)
134504. Tiffany. I Think
We're Alone Now,
Could've Been,
Should've Been Me,
Danny, etc. (MCA)

Choose FOUR
Compact Discs
For The Price
Of ONE

...with nothing more
to buy ever!

115437. Gershwin,
Rhapsody In Blue;
American In Paris;
more-Previn. (Philips
DIGITAL)

130230. Crosby, Stills,
Nash & Young -Great-
est Hits (So Far). Wood-
stock, etc. (Atlantic)

112014. Led Zeppelin IV
(Runes). Stairway To
Heaven, Black Dog,
more. (Atlantic)

104810. Mozart, Syms.
Nes. 40 & 41 (Jupiter) -
Levine, Chicago Sym-
phony. (RCA DIGITAL)

134485. Best Of The
Band -11 Timeless
classics. (Capitol)

144460. Robbie
Robertson. Sweet Fire
Of Love (w /U2), Fallen
Angel, etc. (Geffen)

115189. Rachmaninov,
Symphony No. 2 (Corn-
plete)-Concertgebouw
Orch. /Ashkenazy.
(London DIGITAL)

COMPACT

DISC
CLUB

273965. Sting -
Nothing Like The Sun.
We'll Be Together,
Fragile, etc. (A&M
DIGITAL)

120247. Alabama -
Greatest Hits. Why
Lady Why, Feels So
Right, etc. (RCA)

134274. The Legendary
Enrico Caruso -21
favorite arias. (RCA
Digitally Remastered)

144524. Classic Old &
Gold, Vol. 2. 18 Original
oldies from Ritchie
Va,ens, etc. (Laurie)

Madonna
You 4-"
Can

Dance
me

134536

115009. Beethoven,
Syms. 4 & 5-Hogwood,
Acad. of Ancient Music.
(L'Oiseau-Lyre DIGITAL)

143293. Glenn Miller
Orchestra -In The
Digital Mood. (GRP
DIGITAL)

153740. Genesis -
Invisible Touch. Title
hit, In Too Deep, etc.
(Atlantic)

154358. Slatkin Con-
ducts Pictures At An
Exhibition, more -
(RCA DIGITAL)

144127. Mr. Mister -Go
On. Something Real
(Inside Me, Inside You),
The Border, more. (RCA)

153606. INKS -Kick.
Need You Tonight, New
Sensation, title song.
The Loved One, more.
(MCA)

115541. Bach,
Brandenburg
Concertos 1-3-Pinnock.
(Archiv DIGITAL)

SAVE INSTANT HALF --PRICE BONUS PLAN
Unlike other clubs, you get a 50% -off Bonus Cer-

50% tificate with every CD you buy at regular Club
prices, effective with your first full -price purchase!

r YOUR SAVINGS START HERE-
Mail to: Compact Disc Club/ P.O. Box 91412  Indianapolis, IN 46291

YES, please accept my membership in the Compact Disc Club and send me the
three Compact Discs I've indicated below and bill me for just shipping and handling,
under the terms outlined in this ad. I need buy just 1 CD at regular Club prices during
the next year. That's 4 for the price of 1...with nothing more to buy ever! (Shipping
& handling added to each shipment.)

RUSH ME THESE 3 SELECTIONS (Indicate By Number):

MIN

D D D

I am most interested in the following type 1 LI CLASSICAL
of music -but am always free to choose from

both categories (check one only) 2 El POP/SOFT ROCK

1

ri MR.
- MRS

MISS First Name Initial Last Name (PLEASE PRINT)

Address Apt.

City State Zip

Telephone (
Area Code

Signature XFT26

CD634 Compact Disc Club, 6550 E. 30th St., Indianapolis, IN 46219-1194

Limited to new members; continental U.S.A. only; one membership per family. We reserve the right to

DIGITAL AUDIO

Lrequest additional information or reject any application(s). Local taxes, if any, will be added,



The
Monster
has met

its
match.

0

0

MONSTER CABLE' 10 IOU Square Wave t
5 Vona per DIvIelon

PULSE CABLE 10 KHZ Square Wave
5 Volts per Division

When it comes to speaker cable
many think-the bigger the cable the
better the sound. Not true. It's
what's inside that counts.
Wrapped up in a compact and
flexible 1 1 /4" x 1 /16" flat cable is
the rich, dynamic sound your audio
system craves. We call it PULSE
CABLE-a high performance cable
designed to improve frequency and
phase response, while providing
greater power transfer.
The above graphs are just one
illustration of PULSE CABLE'S
performance over the competition.
The true audible test is for your ears
only. Give us the test and we'll prove
we're a better match for your money.

Pair of 10' Pair of 15' Pair of 20'
$41.80 $56.70 $67.60
Larger Orders Call For Prices. Custom Gold Termination

Specify pin lacks or spade lugs. Illinois residents add 6.5
sales tax. All orders add 54.00 shipping/handling.

AVAILABLE BY MAIL ORDER ONLY.

"Mr r C 0.0. Orders Accepted.

CALL OR WRITE:

--.EafFmeEciefiEsEttm_

125 St. Louis StreetElwood, IL 60421-0392
815/722-1515

TEST RESULTS AVAILABLE UPON REOUEST

AUDIOCLINIC
JOSEPH GIOVANELLI

Fan Guidelines
Q. I am trying to choose a small a.c.

fan to cool components inside a rack -
mount cabinet. My main concern is to
avoid inducing electrical noise into my
system. I have a couple of 3 -inch fans
(115 V, 50/60 Hz, 5 watts, input -pro-
tected) which I obtained as surplus
from a disk -drive maker. It seems to
me that, because computer peripher-
als require "clean" power, these fans
would be suited to my needs.-An-
drew David, Minneapolis, Minn.

A. By taking a few simple steps, you
can make sure there will be no prob-
lem using the fans you describe, nor
any other small fans. Fan motors do
not employ brushes and commutators
as they did many years ago. Motors of
that kind could introduce noise, espe-
cially when listening to AM. The only
way I can see how today's fans could
introduce electrical interference into an
audio system is by way of induced
hum, either into tape playback heads
or into phonograph cartridges. This
should not be a concern, however, as
long as the components to be cooled
are located far enough from the phono-
graph or tape recorder so that the fan
will be well clear of these sensitive
items. If the amplifier (or other equip-
ment employing large power trans-
formers) is located too near the phono-
graph or recorder, its power transform-
er will probably cause more hum than
the fan. As with all power cords, keep
the fan's cord well clear of the phono
interconnecting cables.

More About Cable TV Hum
I read with interest the item in the

June 1987 "Audioclinic" regarding
hum in TV audio. I, too, like reader Pat
Yacques, had experienced the prob-
lem for more than a year, and the solu-
tion-after trying everything-was very
simple. One or more components
(most likely power amplifiers) in my au-
dio system have three -prong a.c. line
cords, with the third prong used as a
ground for protection against shock
hazards. With the ground from the ca-
ble drop (the point of attachment of the
cable to the home), audio grounds
etc., the addition of this three -prong
grounding scheme produces many dif-
ferent possible ground loops within the
audio system. A very pronounced 60 -
Hz hum may result.

Sometimes there is no ground at all,
or a very poor one, at the cable drop.
Thus, a voltage is developed between
the audio and cable system grounds.
This voltage finds its way into the audio
system and is heard as hum. I suggest
two solutions.

First, an isolation transformer can be
created by using two 75 -ohm to 300 -

ohm baluns; connect them together by
tying the 300 -ohm leads of one unit to
the 300 -ohm leads of the other unit,
and then feed the main cable to one
balun's 75 -ohm side. Connect the TV
set to the second balun's 75 -ohm side.
This circuit isolates the TV ground from
the a.c. line ground with no apprecia-
ble video signal loss. However, be-
cause of the lack of r.f. shielding, this
system may cause r.f. interference with
the desired cable signal.

Also, by removing the audio system
a.c. ground, the entire audio system
floats above ground but at a level con-
stant within the system, and no hum
results. So the second alternative is to
use a three -prong to two -prong a.c.
adaptor plug in the a.c. line cord of any
three -wire, three -prong audio equip-
ment. Do not connect the pigtail to the
outlet grounding screw. I use this
method with my amps; it isolates the
a.c. ground from the system and elimi-
nates any trace of hum. The grounding
protection can be obtained by install-
ing a ground fault circuit interrupter
(GFCI), which can be found in duplex -

outlet form at hardware stores. Place
this ahead of all a.c. line cords which
have been adapted from three- to two -
prong. This GFCI will provide better
and faster shock protection in the
event that the protected piece of
equipment should develop a problem
connected with the a.c. line.

I also suggest that a surge protector,
of the type used for computers, be
placed in the a.c. line ahead of all
audio and TV electronics.-Andrew J.
Megna, Jr., Emmaus, Pa.

I should add just one thing: Be sure
that the baluns used employ isolated
windings, or the scheme proposed by
Mr. Megna will not work. A

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.

Enter No. 34 on Reader Service Card
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The Onkyo TX -850.
Techno ogy with Imagination

MCKIM OUNITZ SMPTIESIZEI HMI MINIM fir
?EMU%
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1,14, MONITOR 1.44-1 vcx,

ONE LESS BARRIER BETWEENYOU AND YOUR MUSIC
Most high idelity systems are built around a receiver. After

all, convenier ce is attractive. But convenience often has a
price. And the price is usually performance.

That isnt the case with Onkyo. And a look at the TX -850 will

show you just how seriously we value good sound.
Start wkh tie amplifier. And Onkyo's Low Impedance Drive.
At 68 watts per channel RMS,* the TX -850 provides more

than enough power for realistic levels even with low efficiency
speakers. Power into more demanding 4 ohm loads is an
impressive 85 watts per channel. And for those occasions
when digital sources demand instantaneous response to high
level musical peaks, the TX -850 is capable of producing up to
160 watts per channel, even into 2 ohm loads!

The tuner section features Onkyo's famous APR (Automatic
Precision (Reception) system which continuously monitors the
signal at the antenna and adjusts four critical circuits to assure
you the best FM reception.

Xi,. (1.1,111X

WIYMIC MSS

111.11" iiii

TX -850

The TX -850 also gives you extensive signal processing
capability. A continuously varic ble Dynamic Bass Expander
gives you precise control of nu iical "punch:' Onkyo's Selective
Tone Cortrol provides accurate tonal balance at any lister ing
level. A S-ereo Image Expande- and Simulated Stereo circuitry
extend the sense of spacious less from any source you choose.

And a ZD Direct selector c Ilc ws you to bypass less crucial
preamplifier circuitry so you con fully enjoy the clarity of digital.

Extensive video capability ccmplements the audio
performcnce. Remote control using Onkyo's new RI (Remote
Interactive) system is standard, too. And the programmable
remote transmitter means that you need just one cont-ol for all
your components!

In short, the Onkyo TX -850 proves that you don't need to
sacrifice sound quality for convenience. And stands cs one less
barrier between you and your music.

Artistry in Sound

'Both channels driven into 8 ohms, 20Hz-20kHz, 0.04% THDEnter No. 36 on Reader Service Card

ONKYO
200 Williams Drise, Ramsey, N.J. 07446  2C1-825-7950





Two decades ago, a
small group of music -obsessed
physicists and engineers working
on advanced aerospace problems
discovered they shared an abso-
lute dissatisfaction with existing
speaker technology. They decided
to put their knowledge of elec-
tronics, audio and music to the
task Could they expand existing
technological boundaries to
create the kind of speaker they
could live with?

The result was the Infinity
Servo Statik 1, immediately ac-
claimed by leading audio critics
as the State of the Art in the
reproduction of music.

In the ensuing years, this absolute
obsession with music, this passion for
perfection has continued to drive us. And

to please equally fanatic music
lovers and audiophiles through-
out the world.

Today the benchmark 71/2
foot tall $45,000 Infinity Refer-

ence Standard V is
the embodiment of
Infinity's obsession.
It is also the source of
much of the state-of-
the-art technology
used throughout the
entire Infinity
product line.111Kappa 9 Kappa 6

(optional pedestal) Every Infinity
speaker at every price point-our IRS V,
our IRS Beta, Gamma and Delta, our
Kappa Series, our RS Series, our Studio

Infinity Reference Standard V IRS Beta

Monitor Series and Kappa Automotive
Series-shares a 20 -year tradition of tech-
nological innovation.

This Infinity dedication to develop-
ing some of the most demanding and
expensive high -end products has enabled us
to offer the audiophile speakers
of unprecedented value and
musicality.

The rich velvet timbre
of a French horn with all
its overtones; the crisp,
gutty attack of a Fender
bass; the clean, delicate
swish of a brush on a

RS 4000
Ziljian cymbal; nowhere RS 62k 2 -way driver

but through an Infinity RS 693k 3 -way driver

speaker will you hear them
CS -I component system

with such warmth and lifelike presence.
Unless you're at the live concert.
Which, as we've been saying all

along, is what it's all about.

Infinity
20 years of technological innovation in the love of music.

All of our advances in speaker technology are compiled into a brief presentation booklet called
"The Creative Technology of Infinity Speakers, Vol. II " Ask your Infinity dealer for your copy.

©1988 Infinity Systems, Inc 9409 Owensmouth Avenue, Chatsworth, CA 91311, (818) 709-9400 A Hannan International Company In Canada: H Roy Gray Ltd 14 Laallaw Blvd., Markham,Ontano Canada L3P1W7, (416) 294-4833
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POWER, DEPTH, C

The Velodyne ULD-12
Subwoofer System
Are you ready for true bass? Are you ready to

add the ultimate in impact, speed, and accu-
racy to the low range of your stereo? If so,
you're ready for the Velodyne TM ULD-12 TM

subwoofer system.

Velodyne makes the best subwoofer systems
in the world. Our patented High Gain Servo
(HGS) technology creates low bass with incred-
ibly low distortion and high output.

The ULD-12 has its own amp and crossover,
so you can hook it up with any audio or video
system. When you free your main components
from the burden of bass reproduction, the mids
and highs will improve as dramatically as the
lows.

Whether you are considering upgrading
your present system, or building your dream
stereo from the ground up, you owe it to your-
self to audition the ULD-12. It's the single most
dramatic addition you can make.

The Velodyne ULD-12. All the technology
and sound you expect from Velodyne in a very
affordable package. Call 800-VELODYNE
(408-436-0688 in California) for the dealer
nearest you.

1746 Junction AveVelodyne San Jose, CA 95112

(800) 835-6396
(408) 436-0688

'" Velodyne and ULD-12 are trademarks of Velodyne Acoustics, Inc.

Enter No 39 on Reader Service SAO



TAPE GUIDE
HERMAN BURSTEIN

Proper Calibration
Q. I understand that matching of re-

cord and playback levels in taping a
cassette is important for proper track-
ing by a deck's Dolby circuits. If I cor-
rectly match levels, using the adjust-
ments provided in my deck for this
purpose, will the tape that I have re-
corded on my deck be tracked proper-
ly when played back on another
deck?-Timothy Donovan, Lexington
Park, Md.

A. If, for a given tape, two decks are
properly calibrated with respect to
Dolby level-based on a Dolby -level
test tape employed by the manufactur-
er or a technician-a Dolby -encoded
tape made on one deck will play cor-
rectly on the other. If there is miscali-
bration, treble response will tend to be
affected adversely, usually in the form
of treble loss. Fortunately, there is
about ±2 dB of latitude in matching
levels before adverse effects become
serious.

Complaint Department
Q. I would like to know if you share

my viewpoint concerning the quality of
today's cassette decks. It seems we
have gone backwards. Mid -priced
decks have more wow and flutter, and
weigh less, than those of five years
ago. They have a cheap feel, and I find
a lot of them actually sound worse than
the earlier ones. It bothers me that
companies are all too willing to focus
attention on features which do nothing
to improve the sound or increase reli-
ability; in fact, they often detract from
performance. Manufacturers always
look for ways to keep costs down, but
unfortunately it's the bells and whistles
that catch consumers' eyes. Why do
major companies focus their attention
on auto reverse and double wells? Why
do they offer $200 or $300 decks
which have auto reverse,' programma-
bility, electronic tape counters, micro-
processor this and microprocessor
that, but which also have high wow
and flutter, terrible frequency re-
sponse, muddy bass, Permalloy heads
reminiscent of those used a decade
ago, poor transports, etc.?-Steve Me
del, New York, N.Y.

A. I have to agree somewhat with
your observations; while there are
companies making very good cassette
decks, others are not. At times it

seems there is almost an inverse rela-
tionship between price and number of
features. It appears that in some com-
panies the factory makes what the
marketing department believes it can
sell, rather than the other way around.
In this and other ways, it seems that we
are in the age of hype fidelity.

Thin May Be In
Q. Your September 1987 column

recommended against using tapes
thinner than 1 mil for open -reel decks. I
once owned a Tandberg open -reel
deck; Tandberg's great claim to fame
at the time was that their decks made
good recordings at slow speeds. At
33/4 ips, my deck made tapes that were
flat to well beyond 18 kHz with just
about any brand of tape, provided the
bias was adjusted properly. For me,
the biggest problem was not hiss or
distortion, but dropouts. I noticed that
thinner tapes had considerably less of
a dropout problem than thicker ones.
Tandberg was aware of this and rec-
ommended tapes that were 1 mil and
thinner. It appears that the greater flex-
ibility of thin tapes allows more intimate
tape -to -head contact. If / wanted to
use the 17/8 ips speed of my deck, 0.5 -
or 0.75 -mil tapes were the only ones I
could use satisfactorily.

I agree that using thin tapes on pro-
fessional machines is asking for trou-
ble. But on home -type transports de-
signed for 7 -inch reels, thin tapes will
not stretch if reasonable care is used.
True, there is a bit more low -frequency
distortion and reduced S/N, but as for
print -through, at the slower speeds the
primary printing frequencies are
moved into the upper bass and there-
fore are not that much of a problem. As
far as I'm concerned, 0.5 -mil tapes are
quite suitable for high-fidelity record-
ings, so long as reasonable care is
taken and limitations are under-
stood.-Steve Graham, Ann Arbor,
Mich.

A. My own experience with thin
tapes (less than 1 mil) for open -reel
machines has been negative. Also, the
NAB Standards, at least in the past,

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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Free
CD:

Buy any Sony portable
or home compact disc
player and get three

3" CD samplers, Free!
Now, between April 1 and June 30,
when you purchase any Sony portable or
home CD player, you'll be entitled to
receive three 3" CD samplers free. CD'
is the exciting new way to experience up
to 20 minutes of CD sound. Each sampler
contains hit music from the Warner Bros./
Elektra/Atlantic and Geffen labels and
features top artists like Madonna, INXS,
The Cure and Aerosmith.
Simply send in a copy of your dated proof
of purchase, owner registration and the
coupon below and the first three rounds
are on us.

SONY
The Leader in Digital Audio'"

Please send me my three CD' samplers. I have enclosed a
copy of my sales receipt dated between April 1 and
June 30 and a copy of my owner registration card from
the purchase of a Sony portable or home compact disc player.

Name

Address

CD Model

Send to: Sony CD' Samplers
Box 9136
Boston, MA 02118

All coupons must be postmarked by July 31st, 1988.
Allow 6-8 weeks for delivery. Non-transferab:e to other
Sony products. Offer good only in the United States and
U.S. territories. A j
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Authorized Canton Dealers

AZ Phoenix: Audio Video Specialists, Bruce Wardin & Associates
Scottsdale: Sound Perfection

CA Corona del Mar: Pacific Coast Audio Video  El Toro:
Genesis Audio  Gardena: Automatics  Glendale: Marconi Radio 
La Crescents: Chatham -Becker Cap.  Los Angeles: Henry
Radio, Paris Audio, Radioactive Sound, Audio Command Systems,

B& M Electronics, Supervision  Mountain View: AMS Car Stereo 
Newhall: Chatham -Becker Cap.  Oakland: Pro Audio Electron -
ins  Palm Desert: Desert Stereo  San Bruno: The Edge Auto
Stereo & Alarm  San Franciso: Custom Car Alarms, House of
Music, Peters Auto Radio  San Gabriel: Audio Concepts  San
Jose: Paradise Sound  San Leandro: MCM Audio Systems  San
Mateo: Mateo High Adelity  Santa Ma: Solid State TV -Audio 
Torrance: Dimensions in Stereo Universal City: Paragon Sound
 Woodland Hills: Paris Audio
CO Aspen: Aspen Audio  Boulder: listen Up  Colorado
Springs: The Sound Shop Denver: Listen Up
CT Danbury: New England Audio  Greenwich: Audi-Vid, Inc., F.
Steyer Design, Fairfield Audio & Video Hartford: The Stereo
Shop  Old Greenwich: C.A.R.S. Stamford: Bob & Rays
Television Shop

DC Washington: Myer-Emco, Provided, Inc.
DE Dover: Sound Stuck) Newark: Sound Studio 
Wilmington: Sound Studs
FL Altamonte Springs: Electronic Creations  Boca Raton:
Sound Plus Wood, Vem's Electronics  Coral Gables: Sound Per-
formance  Daytona Beach: Audio Video Analyst  FL Lauder-
dale: Sound Design & Engineering  Jacksonville: Behrens Audio
Lab  Miami: Las Fabricas  Napes: Stereo Garage  Tampa:
Monte's Rolling Sound, Sensuous Sound Systems  Tequesta: TV
& Audio Center

HI Honolulu: The Audio Shoppe
IL Aurora: United Audio Centers  Chicago: United Audio Centers,
Hi Fl Hutch  Deerfield: United Audio Centers  Naperville: Hi Fi
Hutch  Niles: United Audio Centers  Schaumburg: Hi Fi Hutch,
United Audio Centers  Vernal Hills: United Audio Centers  Villa
Park: HI Fi Hutch

IN Carmel: Tom Dohatys Custom Audio  Kokomo: Sound Expo
 Michigan City: Audio Connection
KS Kansas City: Brands Mart Midwest  Overland Park: Brands
Man Midwest  Wichita: Custom Sound, Inc.
MA Cambridge: Audio Video Enviravnents, New England Audi:, 
Wellesley: The Music Box

MD Owings Mills: Lighting Experiences  Rockville: Myer-Emco 
Salisbury: Sound Studio
MN Brooklyn Center: Audio King  Burnsville: Audio King 
Edina: Audio Ifing, Scholes Enterprises, Inc.  Minneapolis: Audio
King, Audio Systems & Design  Minnetonka: Audio King St.
Paul: Audio King  Wayzata: Audio by Design  MO St. Louis: T.
Melodious, Antech Labs, Inc.

NC Charlotte: Stereo Showcase  Winston-Salem: Audio Video
Concepts/Ed Kelly's, Inc.
NE Lincoln: The Sound Environment  Omaha: The Sound
Environment

NJ Cliffside Park: Entertainment Environments Deptford: Hi -Fl
Connection  Englewood: Udo's Automotive  Livingston:
Electromecia Design, Inc.  Marlton: Hi -Fl Connection  Millburn:
Professional Audio Consultants  Springfield: KarNnes Mobile
Electronics  West Caldwell: Samm Sound  West Long Branch:
Woodbridge Stereo Center  Woodbridge: Woodbridge Stereo
Center

NV Las Vegas: Mobilsound of Las Vegas
NY Albertson: Legend Audio Video  Brooklyn: Rabson's Stereo
Warehouse  Hauppauge: Audio Interiors  New York: Audio
Exchange, Cosmophonic Sound, Custom Media Designs, Inc.,
Harmony House, Rabson's  Oceanside: Sound Insights  Port
Jefferson Stn: Designatron  Rego Park: Continental Sound 
Rockville Centre: Audio Command Systems Southampton:
Chards Custom Sound  Staten Island: Clone Audio  West
Nyack: Audio Video Systems, Inc.  Westbury: Audio Exchange 
White Plains: Audio Design Associates
OK Tulsa: Imperial Sound

OR Eugene: Bradford's High Fidelity
PA Ardmore: Al That Jazz  Bethlehem: Canlen Audio  Ephrata:
Stereo Barn  Lancaster: D S Audio, Stereo Barn  Oxford:
Electra* Services  Philadelphia: David -Mare Ltd., Toppers
Autosound  Wyomissing: D S Audio
RI Middletown: Soundings
TN Memphis: Opus 2 Associates
TX Austin: Audio Dimensions  Dallas: Preston Trail Audio 
Houston: Groove Audio Video  San Antonio: Bjan's Stereo De-
signs

VA Falls Church: Myer-Ernco  Virginia Beach: The Media
Roan, Videorama
WA Seattle: Definitive Audio
WI Milwaukee: Fianna & Hafsoos Music House
WV Princeton: The Sound Post

With only few exceptions,
makers of CD players and
cassette decks have failed
to address the problem of
distressing dynamic range.

have stated that thin tapes are not rec-
ommended. However, all this is well in
the past, and doubtless thin tapes
have improved over the course of t me,
along with all other tapes. This even
applies to very thin cassette tapes, the
C -120s. Not long ago, several readers
pointed out to me that some makes of
C-120 tapes provided satisfactory re-
sults; until then I had been very nega-
tive about them.

While I am not prepared to heartily
recommend extra -thin tapes to home
recordists, I shall keep in mind that
some people, like yourself, have found
them satisfactory and even advanta-
geous, and that they are worth trying.

Unkeyed Cassettes
Q. I have come across several pre-

recorded Cr02 cassettes that will not
register as such in my deck. Although
the cassette labels say Cr02, Type II,
the shell does not have the required
depressions to activate my deck's
automatic sensing system. Don't the
tape manufacturers know that many
modern decks incorporate sensors
which switch the deck automatically to
proper bias and equalization accord-
ing to tape type? If they do know, why
don't they at least leave tabs that con-
sumers can punch out?-Timothy Eck-
ert, Madison, Wisc.

A. There are two possible reasons
for the absence of this notch. The first
possibility is carelessness or indiffer-
ence on the part of the suppliers of the
prerecorded tapes in question. This in-
cludes the chance that proper keying
was accidentally omitted. The second
possibility is that the omission of CrO2
identification notches from these tapes
is not a mistake at all. Many prerecord-
ed cassettes are recorded with Type I
(120-1.6) equalization even when they
are made on Type II tape. This is done
to ensure compatibility and proper
Dolby NR tracking on those decks
which do not have equalization selec-
tor switches of any kind. By omitting
the notches, the tape duplicators are
probably preventing your deck from
automatically selecting the wrong
equalization, rather than preventing it
from using the right one.

Some of the blame for problems of
this nature also attaches to those deck
manufacturers who fail to provide for
manual as well as automatic selection

of bias and equalization in accordance
with tape type. In a world where Mur-
phy's Law operates, I don't think that
deck manufacturers should assume
that cassette shells will always be
properly keyed.

Excessive Dynamic Range
Q. I have a dynamic range problem:

There's too much of it in the tapes that I
make. They are beautiful tapes, but in
my car the road noise and engine
noise mask all but fairly robust sounds.
The result is that I must either give up
the softer parts of the music or put up
with excessive climaxes. I have
achieved some success with dbx NR
encoding and playing back without de-
coding, but the frequency response
then sounds thin. Any ideas?-Norm
Strong, Seattle, Wash.

A. Check the section on Signal Pro-
cessors in Audio's latest Equipment Di-
rectory (October 1987), and you might
find a compander within your price
range. Such a unit would permit sever-
al user -selectable degrees of com-
pression rather than the fixed and se-
vere amount provided by a dbx noise -
reduction unit.

Alternatively, you might continue to
use your dbx encoder (compressor),
but with equalization in recording to
produce a final result that is more or
less satisfactory for car use. Equalizers
are available today at fairly modest
prices.

A third course would be to ride gain
when recording. This assumes you
have very good prior familiarity with the
material so that you can accurately an-
ticipate loud passages and reduce re-
cording level temporarily.

With only one or two exceptions,
manufacturers of CD players and cas-
sette decks have failed to give atten-
tion to the problem of excessive dy-
namic range-understandably, be-
cause great dynamic range is one of
the boasts of the CD medium. This
problem can exist in the home as well
as in the car. I have at least one CD
which requires a volume change in
mid -course if I am to avoid distressing-
ly loud sound yet hear the softest pas-
sages. To some extent, the makers of
CD equipment are only doing what
they should, in capturing the widest
possible dynamic range. But this can
easily cause a dubbing problem. A

See our ad in this issue for more information
Canton N. America (612) 333-1150
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Prism Effect
Wha-. has prisrr effect, a refractive phenome-

non, tc do with audio equipment?
Nothing, except that it is the simplest analogy to

descrite what our sophisticated XM-3* Mobile
Electronic Crossover does to audio s gnals.

V\iheq an ordinary ray of white light passes
throJgh a prism, it is systematically separated into
the primary colors of the spectrum-optically
much more aesthetic than the original light.

S mi arly, when an audio signal enters the XM-3,
the original signa is then separated, /la various
controls, to the front and/or rear tweeters, mid-
ranges and sub -woofers, creating diEtinctive
bands of the audio frequency spectrum that are
space and user -specific.

Specially engineered features such as Front
and Rear Pre -Amp Inputs and Front and Rear
Outputs as well as a constant Sub -Woofer
Output, Asymme-ncal Electronic
Crosscver which has two
high-pass (32-400 Hz
van able)

Paent pending
- 98E Coustic

;

% vB
450es 'tit,

*4_

crossover points for the front and rear outputs and
a low-pass (32-400 Hz variable) crossover point
for the sub -woofer output, Woofer/Enclosure
Equalization engineered for optimizing bass
response, Phase Inverter allowing the sub -woofer
output to be shifted 180 degrees out -of -phase to
compensate for in -vehicle acoustical abnormali-
ties and Frequency Multiple' Switch which, by
multiplying crossover points for the front channel,
transforms the XM-3 from a al -AMP SYSTEM to a
TRI-AMP SYSTEM, etc., all cpntributed to create
the PRISM EFFECT and make the XM-3 the most
versatile electronic crossover ever manufacturei
for automotive use.

Coustic . a sound investment.

-Pce'...(01""

SG

4,...,1,4b

Available at'
Vestal, NY
Hart Electronics Center
(607) 748-3260 (815) 933-0606

411111IP CC4U1StiCe4260 Charter Street
Vernon, CA 90058-256

Charlotte, NC
Carolina Ca' Stereo Inc
(704) 333-0047

Provo, UT
Boyer's
(801) 373-2855

Kankakee, L
Barrett Entertainment

Marysville, :A
Midvalley Sound
(916) 742-6586

Bangkok, Thailand
Inter -Audio CD., Ltd.
(66-2) 277-0E19

Vancouver, E.C.
Aralex Acoustics, Ltd.
(604) 873-4475

Stockholm, Sweden
Tetragon AB
08-33 11 41

Kuala Lumpur, Malaysia
Motomark
03-719-8086
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1:;.348110. Buddy
Holly -

( From The Original Master
Tapes. (MCA)

365494. GeOrge
H810111011 -

Cloud Nine. Mark Horse)

366443. Good Morning
Vietnam. -original motion
picture soundtrack. (A&M)

346957. Steve Winwood
-Back In The High Life.
(Island)

360016. Spyro Gyro -
Stories Without Words.
(Digital -MCA)

334607-394601.
Carpenters -Yesterday
Once More. (A&M)

339226. Gershwin:
Rhapsody In Blue; more.
Thomas, Los Angeles Phil.
(Digital -CBS Masterworks)

339903. The Cars -
Greatest Hits. (Elektrn)

342097. Barbra Streis-
and-The Broadway
Album. (Columbia)

336396-396390. Billy
Joel's Greatest Hits,
Vol. I & 2. (Columbia)

343715. Vivaldi: Four
Seasons- Moazel cond.
(Digital -CBS Masterworks)

344184. Copland: Billy
The Kid/Rodeo Ballets -
Stands, St. Louis Sym.
(Digital -Angel)

344622. Anita Baker -
Rapture. (Elektra)

345199. Beethoven:
Overtures- Bavarian
Radio Orch., C. Davis.
(Digital -CBS Masterworks)

345827. Bob James and
David Sanborn -Double
Vision. (Warner Bros.)

346544. Kenny G -Duo -
tones. (Arista)

347492. Glenn Miller
Orchestra -In The Digital
Mood. (Digital--GRP)

354449. U2 -The Joshua
Tree. (Island)

347567. Gershwin's Song
Book & Other Music For
Piano Solo- Leonard
Pennario. (Angel)

347955. Huey Lewis & The
News-Forel (Chrysalis)
348318. The Police -
Every Breath You Take -
The Singles. (A&M)

348458. Dvorak: Cello
Concerto- Yo -Yo Ma;
Maozel, Berlin Philhar.
(Digital -CBS Masterworks)

348649. Pachelbel Canon
& Other Digital Delights -
Davis, Toronto Chamber
Orch. (Digital -Fanfare)

348987-398982. Linda
Ronstadt-'Round Mid-
night. (Asylum)

349134-399139.
Beethoven: Sonatas
Piano & Violin, Vol. 2 -
Stem, Istomin. (Digital -
CBS Masterworks)

349985. Johnny Mathis/
Henry Mancini -The
Hollywood Musicals.
(Columbia)

35058Z Kathleen Battle
Sings Mozart. (Angel)

351601. Mozart:
Requiem- Molgorie,
Grand Ecune. (Digital
--CBS Masterworks)

352534. Hoist: Planets
- A. Davis, Toronto Symph.
(Digital -Angel)

352633. Dolly Parton/
Linda Ronstadt/Emmylou
Harris -Trio. (Warner Bros.)

353771. Bolling/Rampal:
Suite #2 for Flute & Jazz
Piano Trio. (Digital -CBS)

361402.Tittany.
(MCA)

354902. Fleetwood Mac
-Tango In The Night.
(Warner Bros.)

360974. Squeeze -
Babylon And On. (A&M(

354472. Expose -Expo-
sure. (Arista)

354514. Jody Watley. (MCA)

354951. Mozart: Flute
Quartets- Rampal, Stern,
Accardo, Rostropovich. (Digi-
bi--CBS Masterworks)

354985. Billie Holiday -
From The Original Decca
Masters. (Digitally Remos-
tered-MCA(

355362. Whitesnake.
(Geffen)

355115-395111. Prince -
Sign '0' The Times.
(Paisley Pork)

355164. Vladimir Horowitz
Plays Favorite Encores.
(CBS Masterworks)

355172. Ravel: Rapsodie/
Valses/Pavane/Alboradal
etc. Previn, Royal Phil.

(Digital -Angell
355578. Hanson: Sym-
phony No. 2 ("Romantic"),
Barber; Violin Concerto.
Oliseira; Slatkin, St. Louis
Sym. (DigitalAngel)

364695. Wyntc n Morsel's-
ue Music Trumpets.

Bar°q(C8S Mas e rworks)
356667. Heart -Bad
Animals. (Capitol)

357087. Grateful Dead -
In The Dark. (Arista)

356279. Gloria Estefan
And Miami Sound
Machine -Let It Loose.
(Epic)

35628Z Suzanne Vega -
Solitude Standing. (A M)

356329. Randy Travis -
Always & Forever.
(Warner Bros.)

356501. Benson/Klugh
-Collaboration.
(Warner Bros.)

357079. Michael Brecker.
(Dig/Id-MCA/Impulse)

Classics of the 50's, 60's & 70's
138586. Bob Dylan's
Greatest Hits. (Columbia)

219477. Simon &
Garfunkel's Greatest
Hits. (Columbia)

231670. Janis Joplin's
Greatest Hits. (Columbia)

244459. Santana's
Greatest Hits. (Columbia)

260638. Chicago's
Greatest Hits. (Columbia)

269365. The Band -The
Best Of The Band. (Capitol)

286914. Fleetwood Mac
-Rumours. (Warner Bros.)

287003. Eagles Greatest
Hits 1971-1975. (Asylum)

291278. The Doobie
Brothers -Best of the
Doobies. (Warner Bros.)

291526. Emerson, Lake
& Palmer -Brain Salad
Surgery. (Aflame)

292243. Jackson Browne
-The Pretender. (Asylum)

293597. Led Zeppelin --
Houses Of The Holy.
(Atlantic)

308049. Creedence
Clearwater Revival
Featuring John ,Fogerty/
-Chronicle. 20 greatest
hits! (Fantasy)

319996-399998.
Motown's 25 # 1 Hits
From 25 Years. (Motown)

341073. A Decade of
Steely Dan. (MCA)

342501. The Brds Great-
est Hits. (Cokeba)

343657. Chuck Berry -
The Great Twenty -Eight.
(Chess)

345157. Jethro Tull -
Aqualung. (Chrysalis)

346445. Beach Boys -
Made In U.S.A.
(Capital)

350645. Rolling Stones -
Sticky Fingers. (Rolling
Stories)

351957. Yes -Fragile.
(Atlantic)

353102. Jimi Hendrix -
Are You Experienced?
(Reprise)

357616-397612. The Best
Of The Doors. (Digitally
Remastcrcd Elektra)

358887. Grateful Dead
-Workingman's Dead.
(Warner Bros.)

364430. Cat Stevens -
Classics Volume 24. (A&M)

364935. Traffic -John
Barleycorn Must Die.
Island

365361. The Who's
Greatest Hits. (MCA)

367102. Joni Mitchell --
Court and Spark. (Asylum)

FRC

362079. Michael
Jackson -

Bad. (pic)

359075. Aerosmith-Per-
manent Vacation. (Geffen)

360107. Billy Idol -Vital
Idol. (Chrysalis)

357350. Duke Ellington
Orchestra -Digital Duke.
(Digital-GRP)

357368. Hiroshima -Go.
(Epic)

357640. Wynton
Marsalis-Stondard
Time. (Columbia)

357657. Beethoven: Piano
Concerto No. 5- Murray
Perahia. (Digital -CBS
Masterworks)

357871. Tchaikovsky:
Waltzes- S. Comissiono
and Houston Symphony.
(Digital -Pro Arte(

357889. Copland: Billy
The Kid; Appalachian
Spring; etc.- Bernstein, NY
Phil. (Digitally Remasterecl-
CBS Masterworks)

358127. Kronos Quartet
-White Man Sleeps.
Volans; Ives; Bartok; etc.
(Digital -Nonesuch)

358663. The Art of Alfred
Brendel Volume 1 -"Virtu-
oso Pieces." (Vanguard)

358929. Elton John Live In
Australia. (MCA)

358937. Handel: Royal
Fireworks Music- Menu-
hin, Royal Phil. (Digital -
MCA Classics/RPO)

359018. Pat Metheny
Group -Still Life (Talking).
(Geffen)

359695. Sarah
Vaughn -Brazilian
Romance with Milton
Nascimento. (CBMA)

359711. Brahms: Piano
Quartet, Op. 25- Murray
Perahio, Members Of The
Amadeus Quartet.
(Digital -CBS Masterworks)

35992Z Debbie Gibson
-Out of the Blue. (Atlantic)



ANY 6
COMPACT

DISCS

Fatus shippingR,with
membetsNV$11

363646. The Manhattan
Transter -

Brasil. (Atlantic)

366435. Tom Scott -
Streamlines. (Digs!-GRP)

361139. R.E.M.-
Document. (I.R.S.)

361022. Tchaikovsky:
Symphony No. 6 -
Claudio Abbodo, Chicago
Symph. Orch.
(CBS Masterworks)

361048. Diane Schuur
and the Count Base
Orchestra. (Digital-(GRP)

366716. Robert PtaM-
tura kid Zen. (Es Perera 1

361170. Yes -Big
Generator. (Arco)

361147. Rodgers And
Hammerstein's Carousel.
Barbara Cook; Samuel
Ramey. (Digta-MCA
Cinv.irs)

361279. World's Greatest
Overtures -Strauss,
Suppe, more. (00,01-
Pro-Arte)

361600. 10,000 Maniacs
-In My Tribe (Elektra)

FROM BUDDY -TO THE BOSS. Now it's
easy to odd the best of yesterday and today
to your CD collection. As a special introduc-
tion to the CBS Compact Disc Club, you con
pick any six CDs for $1.00. All you do is fill in
and mail the application -we'll send your six
CDs and bill you only $1.00, plus shipping
and handling. You simply agree to buy four
more CDs (at regular Club prices) in the next
two years -and -you may then cancel your
membership anytime after doing so.
How the Club works. About every four
weeks (13 times a year) you'll receive the
Clubs music magazine, which describes the
Selection of the Month for your musical
interest...plus many exciting alternates. In
addition, up to six times a year, you may
receive offers of Special Selections, usually
at a discount off regular Club prices, for a
total of up to 19 buying opportunities.

If you wish to receive the Selection of the
Month, you need do nothing -it will be
shipped automatically. If you prefer an alter-
nate selection, or none at all, fill in the
response cord always provided and mail it
by the date specified. You will always have at

Selections with two numbers contain 2 CDs
and count as 2 -so write in both numbers.

361972. Billy Joel-
Kohuept (In Concert).
(Columbia)

361618. Introducing The
Hardline According To
Terence Trent D'Arby.
(Columbia)

362129. Belinda Carlisle
-Heaven On Earth. (MCA)

362152. Robbie
Robertson. (Geffen!.

362236. Tony Bennett -
Bennett/Berlin. (Columbia)

Nothing Like
361E7Sin. Stemsgun.

35613,55w4.:7275::Tfurtst

wood-Chronicles. (Island)
362251. Ahrnad Jamal-
Crystal (Atlantic Jazz)

362277 Neil Diamond -
Hot August Night II.
(Columbia)

362293. Andres Segovia,
-The Segovia Collection
(Vol. 11 Bach. Digita/ly
Remasterect-MCA C1n,irs)

362343. Stevie Wonder
-Characters. (Motown)
362541. Pretenders -The
Singles. (Si)

least 10 days in which to make your decision.
If you ever receive any Selection without
having 10 days to decide, you may return it
at our expense.

The CDs you order during your member-
ship will be billed at regular Club prices,
which currently are $14.98 to $15.98 -plus
shipping and handling. (Multiple -unit sets
may be somewhat higher.) After completing
your enrollment agreement you may cancel
membership at any time; if you decide to
continue as a member, you'll be eligible for
our money -saving bonus plan. It lets you buy
one CD at half price for each CD you buy at
regular Club prices.
10 -Day Free Trial: We'll send details of the
Clubs operation with your introductory ship-
ment. If you are not satisfied for any reason
whatsoever, just return everything within 10
days and you will have no further obligations.
So why not choose 6 CDs for $1 right now?
ADVANCE BONUS OFFER: As a special
offer to new members, take one additional
Compact Disc right now and pay only $695.
It's a chance to get a seventh selection at a
super low price!

61988 CBS Records Inc.

It I(
- 1'

360115. Bruce Springsteetr
lbnnel 01Love. (Columbia)

ABNER BROS.

365130. David
Lee Roth -

Skyscraper. (Warner
Bro .s)

364018. Foreigner -
Inside Information. (Atlantic)

362640 Linda Ron-
stadt-Canciones De
Mi Padre. (Asylum)

362657 Madonna -You
Can Dance. (Sire)

362665. Cher -Cher.
(Geffen)

363051. Brahms: Piano
Concerto No. 2; etc. -
R. Sedan; Szel, Cleveland
Orch.)Drgitally Remas-
tewed-alS Masterworks)

161665. Barry Mani -
low -Swing Street. (Arista)

363739. Branford Mar-
salis-Renaissance.
Columbia)

363994. Lee Ritenour-
Portrait,. (GRP)

364257 Arthur Fiedler &
The Boston Pops -
Capriccio Italien; Capric-
cio Espognol. (Digital-
Orinda)

364885. Neville Marri-
ner-The Sound Of The
Academy. (Digirai--Angel)

365189. James Taylor -
Never Die Young
(Columbia)

365247-395244. Verdi:
Requiem -Mull, Phila. Or.
(D191,01-An981)

365254-395251. Vladimir
Feltsman's American "Live"
Debut. Recorded live at Car-
nage Hal. (Digital -CBS
Masterworks)

365379. Miles Davis -
Retries

toned -CL Jazz Mast.)

365502. George Thoro-
good and the Destroyers
Born to be Bad. (EMI -
Manhattan)

365619. Beethoven: Sym-
phony No. 9 (Choral) Nor
tingtort, London Clacsiral

PloYers. Pi9itof-An9ell
365825. Billy Ocean -
Tear Down These Walls.
(Jhe/Arista)

366161. AC/DC-Blow Up
Your Video. (Atlantic)

366393. Ricky Skaggs-
Comin' Home to Stay. (Epic)

CBS COMPACT DISC CLUB, 1400 N. Fruitridge
P.O. Box 1129, Terre Haute, Indiana 47811 -1129
Please accept my membership apptication under the terms outlined in this
advertisement. Send me the 6 Compact Discs listed here and bill me $1.00,
plus shipping and handling for all six. I agree to buy four more selections at
regular Club prices in the coming two years -and may cancel my
membership at any lime after doing so.

SEND ME THESE 6 CDs FOR $1.00

My main musical interest is (check one): (but I may okays choose from any categay.)
0 HARD ROCK 0 SOFT ROCK °JAZZ 0 CLASSICAL'

CI POP/EASY LISTENING
Mr.
Mrs.
Miss

Prnt fro Nome Inthol

Address

last Name

API

City

State Zip

Do you have a VCR? (04[ 0 Yes 0 No
Do you hoe a crack card? (03). 0 Yes 0 No

3/F88

ADVANCE BONUS OFFER: Also send me
one more CD right now at the super low price
of lust $6.95, width wi be bled to me.

Note: we reserve the hetet° reject any application or cancel any membership. Offers not
available in APO. FPO, Alaska, Hawaii. Puerto Rico; please write fat details of alternative
offer. Canadian residents serviced from Toronto. Applicable to

L-
'Classical members serviced by the CBS Classical Club.CBS COMPACT DISC CLUB: "erre Haute, IN 47811



WHAT'S NEW

Cambridge Soundworks
Speaker

The Ensemble is a four -
piece speaker system
consisting of a pair of
satellites and a pair of low -
frequency units. Designer
Henry Kloss had as primary
goals three parameters

18

Boston Acoustics
Car Speaker

A coaxial design, the
Model 757 consists of a
51/4 -inch woofer and a
3/4 -inch dome tweeter. Both
drivers have weather -
resistant copolymer
diaphragms. Response is
rated at 58 Hz to 20 kHz,
±4 dB, and power
handling is 25 watts
nominal, 50 watts peak.
Price: $119.95 per pair.
For literature, circle No. 100

which usually conflict:
Minimum visual and spatial
intrusion into the listening
room, extended bass
response, and high
accuracy of midrange and
tweeter performance. A
satellite measures 51/2 x 8
x 4 inches, while a woofer
is 12 x 21 x 41/2 inches.
Crossover is about 180 Hz,
and recommended
amplifier power is 25 to
100 watts. Sale will be
factory -direct, at $499.
For literature, circle No. 101

Tice Audio
Power -Line Conditioner

The Power Block is an
a.c. power -line filter
transformer specifically
designed for use with audio
equipment. The subjective
result is stronger bass
reproduction, less gritty
high frequencies, and
improved imaging and
clarity. The overall circuit
technique uses feedforward
and feedback to reduce
harmonics, r.f power -line
generated EMI, line hash,
and spikes. Manually
operated switches can be
used to select from a
variety of taps to
compensate for overvoltage
and undervoltage
conditions, which can be
diagnosed from the a.c.
line voltmeter mounted on
the front pane. The maker's
tests show that all three

Denon Receiver
The tuner section of the

DRA-425 features memory
presets for 16 stations (FM
or AM, in any combination)
and auto scan tuning. Its
amplifier section features
variable loudness
compensation, a liquid -
cooled heat -sink, and
electronic source selectors
at the input terminals to
reduce signal path length.
The volume control is a

types of automatic voltage
regulators generate
harmonics, hash, and
harmonic distortion as a
byproduct of their action.
The unit incorporates grain -
oriented, silicone -steel
laminations in its
transformer; uses 12 -gauge
wire throughout (including
its own 10 -foot line cord,
which is double -insulated
and terminates in a
premium hospital -grade
plug), and has six 15 -
ampere, nylon -face a.c.
outlets for supply of power
to preamps, amps, etc. The
60 -lb. Power Block may
also be used with video
equipment. Price: $1,150.
For literature, circle No. 102

motorized pot, allowing
operation from Denon's
Integral System wireless
remote (included); the
same remote also operates
various Denon tape decks
and CD players, either
directly or via connections
to the DRA-425. Rated
power is 50 watts per
channel into 8 ohms at
0.015% distortion from 20
Hz to 20 kHz. Price: $450.
For literature, circle No. 103
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The Onkyo TA-RW490
Technology with Imagination

1:1041111 CASSIT1 TAPE DECK

TO MAKE THE JOURNEY SHORTER
For most people, the so-called dubbing cassette deck is an
examp e of frustratior in action. That's because the promised
convenience is more often offset by poor results.

To correct this, the new Onkyo TA-RW490 is a fundamentally
differe -It design. Rather than follow the conventional
approach of adding c n inexpensive playback -only transport
to an existing deck, Onkyo combined two high quality decks
in one chassis. This gives the TA-RW490 performance
advantages unavailable anywhere else. And gives you the
benefit of uncompromised sound quality.

Each two motor, auto reverse transport can record either
simultaneously or sequentially. So you can make two
recordings at once. Cr one continuous recording up to four
hours long.

The TA-RW490 is the first dubbing cassette deck to feature

Dolby HX Pro. This innovative system enhances a tope's ability
to handle the extreme dyr amic range that occurs when
recording from today's demanding digital sources

Two fully independent Real Time Counters show, to the
second, elapsed and remaining time-particularly valuable
when making dual recordings.

Additional convenience features include one touch, tape
to tape standard or high speed dubbing with mic mixing, auto
tape selection fo- proper bias and equalization, and, Onkyo's
exclusive RI remote control.

The TA-RW490 proves once again that Onkyo designs
components in which convenience complements quality.

It makes the journey to ycur music that much shorter.

Artistry in Sound

ONICYCI
Dolby B, C and H x Pro ore registered trademarks of Dolby Laboratories, Inc. Enter No. 41 on Reader Service Card

200 Williams Drive, Ramsey, N.J. 07446  201-825-7950



WHAT'S NEW

Sentrek Car
Equalizer/Amp

The seven -band
equalizer section of the
SAQ 7200 can store up to
four equalization curves in
memory. A defeat switch
allows quick comparison of
the equalized and
unequalized sound, and the
display can be set so that
the unit functions as a real-
time spectrum analyzer.
The amplifier section is a

Recoton Cordless
Speakers

The Wireless 100
speaker system broadcasts
stereo sound from room to
room via a.c. power lines.
The system includes one
pair of self -powered
speakers which plug into
any a.c. wall outlet, and a
transmitter which connects
to any audio system with
output connections.
Additional speaker pairs
are available for multi -room
listening. Designed by
Larry Schotz, the system
uses proprietary noise -
reduction circuitry to
reduce line -borne
interference from other
home electronics and

four -channel unit delivering
20 watts per channel at 1%
THD. An IMX Dimensional
Enhancement circuit can
be switched on and off at
will. Both speaker- and
preamp-level stereo inputs
are provided, to match all
head units, and preamp-
level outputs allow the
amplifier section to be
bypassed. Price: $184.95
For literature, circle No, 104

appliances. Other audio
facilities include 12 watts of
amplifier power per
channel, response -shaping
equalization, a muting
circuit that operates when
no signal is being received,
and a master volume

Blaupunkt Car Radio
The radio shown here

isn't in the dash-its visible
portion is on the control
stalk, with its other circuits
hidden. The stalk of
Blaupunkt's Dallas SQM 88
can be bent towards the
driver or passenger, and
the pocket -sized control
head can be removed. The
design of the Dallas also

control for each speaker
pair. The speakers can be
wall -mounted using optional
brackets. Price: S269.95;
extra speakers, $219.95
per pair; wall brackets,
$19.95 per pair.
For literature, circle No. 105

leaves the dash slot free to
hold a tape player (as
shown) or a CD player.
Features of the radio
include 15 FM and 5 AM
presets with preset scan,
C-QUAM AM stereo, scan
tuning, Dynamic Noise
Reduction, inputs for two
auxiliary audio sources,
separate tone controls, and
a clock. The four -channel
amplifier that comes with
the unit delivers 14 watts
per channel at 1% THD.
Price: $389.95.
For literature, circle No. 106
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VOLUME CONTROL

The reason LUXMAN home audio components are
so popular is revealed in recent test reports:

"The R-115 (receiver) is one of
those too -rare products that looks
good, feels good, and sounds good."

Stereo Review (February 1988)

"The D-117 (is) among the most enjoy-
able of compact disc players: logical, capable,
handsome, and sonically impressive."

High Fidelity (April 1988)

With a worldwide reputation for sonic excellence, the new
LUXMAN home audio components add superb styling

and ease of operation to deliver. . .total satisfaction!

-vectroN1

Foryour authorized dealer, call:

1-800-4 LUXMAN
Enter No. 24 on Reader Service Ca ki



AUDIO ETC
EDWARD TATNALL CANBY

ONE -POINT OF VIEW
Ever since my visit to Denon's
1986 Gustav Mahler recording
session in Frankfurt, Germany, I

have been having second and third
thoughts about stereo miking. There is
an increasing new ferment in that area,
indicating, perhaps, a slow reversal
from the current and almost universal
"one -point" or coincident stereo mik-
ing, which sacrifices the valuable mu-
sical perceptions of out -of -phase infor-
mation between channels, in order to
avoid a host of technical troubles that
can plague us in just about
any of the established ste-
reo media. But there is tech-
nological change, some of it
drastic, as we know. And
the real values in the wider
separation of stereo micro-
phones persist and are re-
membered. Yes-there are
the experimenters, too, the
inquiring minds who will not
let such a good thing, any
possible thing, go untried.
That's what I mean by a "fer-
ment."

You may remember that
Denon makes a big point of
its "one -point" technique for
Mahler's huge music, the
main mike array abetted by
"assistant" mikes rephased
to eliminate the factor of dis-
tance. As I observed this
setup in a very large hall, I

thought that I saw not a sin-
gle compound mike but, rather, two
units mounted perhaps a foot or more
apart. I may have misjudged this, but
in such a large hall, a foot -wide array
could be called a "point," as a basket-
ball in a stadium. Nevertheless, even a
foot of noncoincident separation could
have an interesting impact on the
sound. Through phones, it would rate
as hyperbinaural, wider than the
spread of two ears. Through loud-
speakers, it might add a lively touch of
out -of -phase information. Hopefully,
that was the intention.

As any audio man knows (and most
consumers don't), there are two appar-
ent types of perception in our stereo
listening, volume and phase. The most
basic of these is the perception of mul-
tiple phase differences, tiny differ-
ences in time of arrival at the ears,
because this makes the other possi-

ble-the selective pinpointing of vol-
ume differences whereby we can
sense directionality, right across our
stereo "stage," from side to side. The
volume proportions between each
channel, selectively, element by ele-
ment, are what does it. Switch to mono,
and you can see how it works. The two
speakers now radiate the same signal,
no inner differences. You hear a cen-
tral blob of sound, and if you slide your
balance fader sidewise, that blob
moves, too, from side to side and all

points between. In coincident stereo,
with two mikes (via various different
arrays) essentially in the same place,
but sharply aimed to each side in order
to emphasize volume differences, we
hear all those positions at once, and
even the spread of liveness or room
ambience which surrounds the mus c.

Why bother with recorded phase cif-
ferences when the microphones are
actually spaced apart so that arrival
times at these two microphones are
quite dofferent?

Those multiple phase differences, if
& when, do not really do much for
specific directionality. It is the relative
volume that does that job most exactly.
So why discuss phase at all?

Well, very few of us do, in all truth.
Phasing is the well-known sleeping
dog to let lie, if you follow me. Forget it.
Coincident by -the -volume stereo is re-

markably good, and never more than
now-nor can we forget that "one -
point" has other important attributes
going back to mono days. The theory
even then was that in every hall or
"venu," as they say, there is theoreti-
cally one ideal point, above and out in
front of the (classical) music, that is
optimal for balance between the musi-
cal instruments or voices and, even
more important, between the direct
sound to the mike and the surrounding
reverberation or ambience. Indeed,

once found, that point prover-
bially (and in truth) seems to
jump out at you with astonish-
ing realism. It was no old
wives' tale but a real phe-
nomenon (ask Bert Whyte!)
which you may remember
from the famous Mercury
mono LP recordings.

Now, as Denon made
very clear, that same effect
is embodied in their "one -
point" two -channel stereo
mike array, and for the same
good reason. (We all know
about the contrary tech-
nique that swung away from
the single mike, multi -mike
mixdown. It had its values,
too, and still has them, but
that is another subject.)

What, then, does the ste-
reo separation of micro-
phones do for stereo listen-
ing? (Those tiny phase dif-

ferences-tiny even though to a lot of
audio equipment they are all too enor-
mous.) Not specific directionality. Am-
bience.

That is the memorable result, and
once heard it is not forgotten. An in-
stantaneous, startlingly realistic room
sound that is, in fact, essentially what
you hear in a live situation. You can
almost move your head quickly and
follow the bouncing reverberations,
this side, that. Not easy to describe in
words! But it is, in its own unique way,
a priceless asset in the reproduction of
sound.

We do get a bit of that direct phase
ambience in many current recordings,
but only because they are not rigorous-
ly one -point. Even a little bit helps; the
recording simply sounds better, more
immediate and realistic. Indeed, it is a
tantalizing, tempting thing! Every re-
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INCOMPARABLE
MUSICAL

EXPERIENCE
No other speaker manufacturer
has the musical experience of
M&K.

We are the only manufac-
turer that is also a digital record-
ing label-constantly referencing
the sound of our speakers to live
professional musicians in a digital
recording environment. When
you hear the emotion and excite-
ment of live music from an M&K
speaker system, it is a direct
result of our ability to engineer
and perfect our speakers in our
own recording studio.

M&K Sound is at the cutting
edge in both loudspeaker and
recording technology. RealTime
Records (and its associated label
Perpetua Records) has been a
vital part of our company since
1974. We helped pioneer both
direct -to -disc and digital record-
ing, and, in 1983, we were the
first U.S. label to release digital
Compact Discs.

Satellite Speakers
Since 1978, M&K Satellite

and Powered Subwoofer speakers
have excited music lovers with a
lifelike detail and clarity of sound
unmatched by conventional
speakers. And the compact size of
M&K Satellites fits easily into vir-
tually any environment or decor.

Each M&K Satellite has the
unique and uncanny ability to
reproduce the sharp transients
and presence of live musical

instruments. Close your eyes,
and the speakers will seem to
disappear. In their place, you'll
hear instruments in a wide and
deep three-dimensional space,
reproduced with a precision that
has astounded the most experi-
enced audio reviewers. Above all,
the sound is live.

Powered Subwoofers
Since 1974, music lovers

worldwide have discovered deep
bass by adding an M&K Subwoofer
to their systems. Even without
M&K Satellites, an M&K Powered
Subwoofer, with its own internal
amplifier, will make your music or
video source come alive, adding
much deeper bass response and
a greater tactile sense of "punch"
and "impact" to the sound.

When our engineers walk
from the recording studio where
musicians are performing, into the
control room where M&K speakers
are reproducing the music, the
sound on both sides of the door is
alive. That is the treat that awaits
you from M&K speakers.

Systems from $250 to $2500
at select audio specialists nation-
wide. Call or write for speaker
and CD literature.

M&K President and chief speaker designer
Ken Kreisel, recording the English Cham-
ber Orchestra at London's Abbey Road
Studios, using M&K S -1B Satellites and
V -1B Subwoofers.

MILLER 8 KREISEL SOUND CORPORATION
10391 Jefferson Blvd, Culver City, CA 90232 213/204-2854
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PROFESSIONAL TRIPLE-BEAM LASER DISC PLAYER
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Don't buy any Compact Disc Player until you have auditioned
our two NEW circuits that make the CD750 your Best Buy...

"DIFFERENTIAL/COMPANDER" CIRCUIT
Our "Differential/Compander is newly developed circuitry designed and
made in the U.S.A. by Soundcraftsmen to provide the utmost flexibility for
the Compact Disc format...high Dynamic Range for serious listening plea-
sure or optional closely -focused dynamic range for casual listening, for
recording cassettes for playback on limited -capability systems such as car
stereos, portable stereos, etc....In fact, especially with Classical selec-
tions, you will find that the "Differential/Compander" is indispensable for
background music.

"SPECTRAL GRADIENT" CIRCUIT
The "Spectral Gradient" is extremely subtle in its operation. This variable
circuit enhances the listenability of CD's with hard or harsh high frequency
characteristics, an unusual phenomenon that has been attributed to several
different causes, such as imperfect mastering or deficiencies in recording
acoustics. The "Spectral Gradient" circuit was designed specifically to

soften that harshness without affecting the overall sonic reproduction of
the musical passages and is by-passed when not needed.

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW
However, many additional Dealers-too numerous to list here-are located throughout the U.S. with many models on display. If no
dealer is shown near you, or you encounter any difficulty, please phone us at 714-556-6191, ask for our "Dealer Locator Operator!'

ARKANSAS
Jortooro
THE SOUND CENTER

NO. CAUFORNIA

UNCLE RALPH S AUDIO

GAG STEREO

Concord
SOUND DISTINCTION

Goleta
HOUSE OF AUDIO
San Fran:
AUDIO VIDEO CENTER

San Jose
AMERICAN VIDEO CENTER

SO. CALIFORNIA
Cathedra
SOUND COMPANY

Cerntos
FEDCO (MEMBERS ONLY)
Costa Me
ATLANTIC MUSIC
FEDCO (MEMBERS ONLY)

Goer,
HOUSE OF AUDIO

AMETRON
SPEAKER REPAIR OF CAL.

Los Angeef
FEDCO (MEMBERS ONLY)

Newport Beact.
ATLANTIC MUSIC
Ontario
FEDCO (MEMBERS ONLY>

Orange
FIDELITY SOUND

Pasas,)
FEDCO (MEMBERS ONLY)
San Elenardo,
FEDCO (MEMBERS ONLY)

San [two°
FEDCO (MEMBERS ONLY(
Santa Ana
FIDELITY SOUND

Torrance
SOUND EYE
STEREO HI Fl CENTER
Van Nuys
FEDCO (MEMBERS ONLY>

Whinier
HI Fl HAVEN

CONNECTICUT
Brotor
TUNXIS ELECTRONICS

Newington
TUNXIS ELECTRONICS

Wate,Uury.
TUNIS ELECTRONICS
West Hartford
TUNXIS ELECTRONICS

FLORIDA
Belle Glade
JAMROC ELECTRONICS
Fort Lauderdale
SPEAKER WAREHOUSE

Hialeah
SPEAKER WAREHOUSE

HollywooC
SPEAKER WAREHOUSE

Miarn,
AUDIO COLL
LAS FABRICAS

Mwm. Soar
AUDIO PLUS

Onandu
SOUND EFFECTS

West Pala Bead,
SOUND SHACK

GEORGIA
Atlanta
STEREO VIDEO WAREHOUSE

TIMOR
YAFUSO T.Y.APPLIANCE
Honolulu
BOSE ENTERTAINMENT CENTER
VIDEO LIFE

PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE  2200 SO. RITCHEY  SANTA ANA. CA 92705  U.S.A./CANADA PHONE 714/556-61

IDAHO

PHASE 4 STEREO

ILLINOIS

111Acf11391?10Y ELECTRONICS

MIDWEST STEREO
MUSICRAFT
Evergreen Park
MUSICRAFT
Gurnee

OPUS EQUIPMENT
Homewood
MUSICRAFT

Morton Grove
MUSICRAFT

Oak Park
MUSICRAFT
Palatine
MUSICRAFT
Springfield
REEL TO REAL DESIGNS
Villa Park
MUSICRAFT

INDIANA
M,c1,gan Ci,
AUDIO CONNECTION

New Haven
WS SOUND

KANSAS
Oveoang Par.
AUDIO ELECTRONICS

KENTUCKY
,ou,seIre
HI.FIDELITY. INC

Lake Charles
SIGHT A SOUND
ENT. CENTER

Orkfa-:
SOUTHERN RADIO SUPPLY
TULANE STEREO

MAINE
El,swurth Fa
ELLSWORTH AUDIO

MARYLAND
Frederick
THE ELECTRONIC SHOP

MASSACHUSETTS
Boston
ENCORE AUDIO

MICHIGAN
Dayton
TUNE SALOON
noel
INTERFACE AUDIO

CARTEL DISTRIBUTING
VIDEO STUDIO

NEW HAMPSHIRE
Nashua
TECH HI FI

NEW JERSEY, 50.
Pdt,pke Sraa
BARRACKS TRADING POST

NEW YORK CITY

NORTHERHAU.
All stores at
CRAZY /ME
Boundb,ocy, NJ

PRANZATELUS STEREO
Brun,
BRONEN ,ENTERPRISES
D&J ELECTRONICS
VICMARR STEREO

Brooklyn N
CENTRAL AUDIO
MAGNA ELECTRONICS

liaeittto,e NJ

THE SPEAKERMAN

jATelf'BITHEeIli";11SE'S'

Jamaica
THE FOX ELECTRONICS
Kinnelon
&AMMAN'S ELECTRONICS

Lakewood
RAINBOW TRONICS

Little Falls NJ

°ROCKERS
Mornslown
MOCKERS
Newark N.
MEG RADIO CORP.
New Brunsw:ck NJ
BARRACKS TRADING POST

New Yot. vy

STEREO PLAZA
THE LAST OETAIL
VICMARR STEREO
CANAL HI PI
CAPITOL AUDIO
CRAZY E D DI E
LEONARD RADIO
SAS AUDIO

Paterson SOUNDER

CONSUMEPS DISCOUNT CENTER
WoOdbriCT, ._
DRUCKER

Glen Co.,
ISLAND AMID

NORTH CAROUNA

'ClaZie SOUND
Raleigh
CREATIVE ACOUSTICS

Wilmington
JUST CD's

OHIO
Akron
OHIO SOUND

Cleveland
OHIO SOUND

Defiance
ZELLERS SOUND STORE
Llma
HART AUDIO
Parma
DEVER() ENT.

OKLAHOMA

JOHNSON TV & SOUND

PENNSYLVANIA
McKeesport
HI Fl CENTER
Philadekoha
SOUND OF MARKET

Patsbungh
AUDIO JUNCTION
Read,ng
Shol.ngton
PHOENIX HI Fl

SOUTH CAROUNA
CT6W.
DON JONES STEREO
Spartanburg
DON JONES CUSTOM STEREO

T
GalElas/ arrollton
VERY SERIOUS TOYS

El Paso
CASA SONIDO

Houston
A A B VIDEO
FINGER FURNITURE

L credo
JETT SALES
San Al,.
THE SOUND IDEA

UTAH
Bounntul
TRAX AUDIO

VIRGIN ISLANDS
Si Thomas US and
Roush uncoil Islands
ELECTRONICS UNLIMITED

WEST VIRGINIA
Morgantown
THE SOUND POST
Princeton
THE SOUND POST

WISCONSIN
PUERTO RICO
Santurce
R. F. ELECTRONICS

Glendale
SOUNDSTAGE

LOUISIANA

NEW GENERATION

NEW MEXICO
Santa Fe
OVATION AUDIO

LEONARD PAOIO



YOU MUST SEE AND HEAR THE NEW

OUR
PROFESSIONAL
QUALITY
separates offer you
the most choices of the
finest American quality
components, to add to your
present system, or to start
a new system...
Amplifiers from 100 watts
per channel to an awesome
375 watts per channel...
preamplifiers from "straight -
wire" to "control -center;'
to "pre -amp EQ"... the very
highest quality Equalizers...
an unsurpassed Analyzer/EQ"...
and the uncompromising new
CD750 Compact Disc Player
featured on the opposite
page. Also a matching
AM/FM ',liner with 16 station
presets.

Caug.;

PRO -POWER FOUR
Says Leonard Feldman in his Review

in AUDIO Magazine, Vol. 71, No. 9
"In my view, you can spend two, three,

even five times as much as what the
Soundcraftsmen Pro -Power Four

costs but you won't get a bet-
ter, more reliabk, or more

musical -sounding
power amplifier"

"."`"Tamigilho.

PIVOMINIM14. IMOl1.110.161011.11140 %Am,

cikEr

THE NEW "PRO -POWER FOUR"
MOSFET AMPLIFIER IS OUR BEST BUY, AND HERE ARE

A FEW REASONS "WHY":

 7 7

...

Z.r...s 11.tr

REASON #1. Dynamic Power to spare, up to 550 watts into 2 ohms.
REASON #2: High Current where it's really needed. 50 Amps per
channel available for instantaneous peak output capability of 2500
watts per channel.
REASON #3: Pure tube -like sound . smooth, clean, no "edginess,"
through the superb-and costly-MOSFET fully -complementary
power output stages. You MUST hear this rib -cage -rattling superb
new Audo Amplifier. hear the MOSFET difference, so pure it out-
performs even the "esoteric," "price -no -object" amplifiers'
REASON #4: Distortion -free performance, typically 0.02% THD and
IMD, with TIM unmeasurable. Continuous FTC total power of 410
watts at 8 ohms, 20Hz to 20kHz, 205 watts channel, <0.05% THD.
REASON #5: Precision -Calibrated 40 -LED Power Meters, allowing
continuous and accurate monitoring of each channel's performance
at 2 chms, 4 ohms, and 8 ohms.

REASON #7: Tne Pro -Power Four is an ideal "main component" for
up-grading-or starting-a High Powered stereo system. It is capa-
ble of fully reproducing, with distortion -free, spine -chilling sonic
clarity, all of the demandingly high dynamic peaks inherent in the
new Compact Discs and Hi-Fi VCR's.
REASON #8: Full-size 19" Rackmount panel with dark charcoal off -
black finish, is a standard feature, as shown, with optional hard-
wood side panels available
REASON #9: Speaker System switching, 1, 2, or bo'h... plus the High
Current low impedance power to drive Multiple Speaker Hookups in
addition to Systems 1 and 2.

REASON #10 It shares the outstanding Performance/Value rating of
all 16 Soundcraftsmen Professional and Hi-Fi amplifiers, ALL
designed AND manufactured right here in Santa Area, California.

FREE! 16 -PAGE, FULL -LINE, FULL -COLOR BROCHURE, AND $19.95 SYSTEM -EVALUATION KIT: 1-
12" LP Spectrum Analysis Test Record, 2 -sets of Computone Charts. 1 -Connector Cable for
comparison test. 1 -instruction folder for use with your present stereo system. JUST WRITE TO
US OR CIRCLE READER SERVICE CARD for FREE SPECIAL OFFER DETAILS.

Enter No. 30 on Reader Service Card



Did you know?
All out -of -phase stereo voice
cancels when played in mono;
the two signals simply combine.

cording engineer wants his product to
sound its best, after all.

With care, and good equipment all
the way, you can indeed use a wide
separation of stereo microphones,
and, in fact, that sort of array was regu-
larly employed in most early stereo and
sporadically right on up through the
years. You do risk trouble, in LP cut-
ting, in playback, in broadcasting and
so on. Ingenuity, all the way, can get
around a lot of it if the will is there-and
the desire.

We must understand that this busi-
ness of liveness, reverberation, and
ambience has been a part of most mu-
sic for centuries and became very
much a part of electrical recording
around 1925, when sound engineers
(and record producers as well) first
began to realize that a "live" sound
was musically nicer than the dead
sound of acoustic recording. Minus
electronics, the old recording horn
could not hear ambience.

Performers were necessarily very
close and very loud. Listen to any old
disc of that sort, and you will see. Curi-
ously, the early electrical recordings
with microphone are still dead; it had
not occurred to anybody to try any-
thing else. (Even the pictures show
curtained and soundproofed studios,
the normal rule of the time.) From the
early recordings onward, the micro-
phone was given an ever more "live"
sound as the values of ambience were
better understood. Even so, the best
classical recordings of the 1930s
sound to us relatively dead. The attri-
butes of hi-fi--sharper, clearer defini-
tion, lower noise and so on-made still
more ambience desirable. Well before
stereo, with the "one -point" mono tech-
nique, we had reached an early opti-
mum. So you can see that liveness,
spatial ambience, is not necessarily
dependent on two -channel phase dif-
ferences.

Nature has a habit of being redun-
dant, in the computer sense as well as
digital coding for audio. Natural per-
ceptions are always compound, differ-
ent aspects of "signal" reinforcing
each other, different senses working
strictly together, rather than separate-
ly. You can believe that directional
hearing is immensely sharpened by di-
rectional sight! You see it, you hear it,
it's there. But, luckily for modern enter-

tainment electronics, we can get along
well even when some of the natural
signals are missing, like the 1934 16 -
cylinder Cadillac running on 15 cylin-
ders. Indeed, we seem to thrive. As
per my recent comments, we can go
even further. We can wonderfully learn
to take contradictions between our
senses, between what we imagine and
what we know, as in the portable con-
cert hall in your automobile. So we
have, indeed, been able to appreciate
the sound of musical ambience even
without the benefit of stereo to en-
hance it. We really did wonders, and
the realization that so much could be
so well achieved without stereo (and
hence without the technical phase
problems) gave a great and much de-
served boost to most high -quality re-
cording. This is the background of co-
incident stereo.

What technical phase problems?
Read the technical journals, please, if
you are not familiar with them in your
own pro audio experience. I give but
two easily assimilated examples. On
stereo LP, the out -of -phase information
appears as vertical grooving. The
mono or "same" elements between the
two channels are lateral cut, just as in
the old mono disc. There are all stages
in between, of course, from zero differ-
ence to 180° opposite. A hefty, big
bass note that is highly out of phase as
recorded (from different points in
space) can be lethal. Loud lateral
(mono) grooves can be spread out to
make room for violent sidewise stylus
movements, but a whopping vertical
cut, if it can be cut, has nowhere to go
but up or down. Many a tortured stylus
has thus bounced out of control, push-
ing the next groove at the bottom, hop-
ping into the air at the top. Big sounds
out of phase are anathema to the work-
ing disc cutter, and to heck with that
wonderful ambience effect.

Moreover, as we all ought to know, a
stereo voice recorded out of phase
tends simply to cancel out when the
two signals are played mono. What,
you want the stereo Michael ("I'm
bad!") Jackson faded to nothing on a
million mono players and radios just
because he's out of phase? A fine ex-
cuse never to explore the beauties of
variable stereo phasing. Even though
the microphones aren't bothered a bit,
nor most of our separate circuitry, nor

your loudspeakers nor, most impor-
tant, your ears!

That's the psychology of it. In stereo,
the coincident system offers the kind of
rock -solid guarantee that big biz wants
and needs.

The truth is that coincident stereo is
actually multi -point mono. With all its
virtues, it lacks the ultimate and best
value of stereo sound, sacrificed as an
all-out protection against problems
that often can be solved.

I suppose that because radio has
the most devious problems in respect
to phasing between stereo channels-
and because it has had the law after it,
too, for so many years-it is the most
institutionalized medium in respect to
coincident stereo. After so long, since
the '60s, the original necessity to do
something about the phase problem
has solidified like a layer of geological
sediment into the hard sandstone of
Procedure. On Public Radio, it seems,
coincident stereo is mandatory for all
its operators, and there are even work
seminars for the engineers to make
certain the rules are followed. (More on
this later.) Recording companies, I

suspect, follow the coincident route on
a somewhat more aesthetic ground;
they are convinced that it is the right
answer for optimum sound, problems
or no.

And yet, there are always those
questioning minds, the experimenters,
the gadgetmen, who want to try a thing
just because it is there. Many audio
people know that phasing effects can
be intriguing in stereo, so why not try,
just for fun? Moreover, technical ad-
vances have made this a lot more in-
teresting in two basic ways: First, ever
greater ingenuity gets ever closer to
eliminating or reducing the familiar
problems-witness Shure's series of
"trackability" test LPs, each one get-
ting more demanding than its prede-
cessor. Second, the gradual retirement
of the LP and, likely, the audio cassette
(in favor of the much superior DAT)-
the general advance of digital every-
where-goes a long way to deflate the
problems' importance.

It's simple. We are closer, day by
day, to being really able to use more
phase contrast in our recording. And
that inevitably means we will. Some-
body will, anyhow. Multiple mono is
just not quite good enough. A
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`Before we could make our speakers better,
we had to invent a better speaker test'

-Laurie Fincham, DIRECTOR OF KEF RESE4RCH AND DEVEWINIENT

ONE STEP IN THE MAKING OF A KEF

A speaker is usually measured
by frequency response sweeps. But
their proper interpretation is difficult
at best - misleading at worst.

'So in 1971, KEF joined forces
with Hewlett Packard and Bradford
University to develop a more reliable
test: computerised Fast Fourier
Transform (FFT). Our computer

analyzes a series of pulse tones to
produce a far more accurate, more
detailed picture of frequency, phase,
and transient time -domain behaviour.

'FFT testing has already spurred
us to major advances in phase integrity
and productibn consistency. It's
certainly easier to make progress
when you can see where you're going'

KEF Electronics Ltd . Tovol Vadstone. Kent ME 15 6f0P
KEF Electronics of Amer. Inc 14120-K Sullylield Circle, Chantilly, VA 22021

Enter No. 22 on Reader Service Card

REFERENCE MODEL :t04/2
The Speaker
Engineers



DIGITAL DOMAIN
KEN POHLMANN

CHOMPING UP THE BITS

Now that we've had conflicts in
the Persian Gulf, Afghanistan,
the West Bank, and the pool

area of my condominium, it looks like
the next trouble spot will be in CD
player design. Specifically, the config-
uration controversy surrounding the
digital -to -analog converter (D/A) is
heating up fast.

However you configure them, D/As
represent a weak link in the signal
chain; they are not always good at
generating the analog voltages which
represent the digital words read from
the disc. In particular, low -amplitude
distortion is sometimes introduced be-
cause, simply, 16 -bit converters are
not ideal for reliably converting 16 -bit
data.

The problem is understandable. A
16 -bit D/A must determine which of its
65,536 output analog voltages corre-
sponds to the input digital word, and it
has perhaps 20 1LS to make up its
mind. (This could make for a very chal-
lenging game show.) Several prob-
lems can interfere with that decision.
For example, the distance between
steps may not be exactly equidistant;
that would lead to nonlinearity in the
conversion. One solution is to use a
D/A converter that can handle more
than 16 bits. An 18 -bit D/A, for exam-

ple, would have 262,144 output levels,
exactly four times as many as a 16 -bit
converter. Any nonlinearities from an
18 -bit converter would therefore be
correspondingly smaller, and the
sound from a CD player using it would
be theoretically better. In other words,
an 18 -bit converter would give a better
16 -bit conversion. Out of this reason-
ing, the quest for more bits' worth of
conversion was born.

Yamaha was the first to rock the
boat, with a "Hi -Bit" system that offers
18 -bit resolution using 16 -bit D/As. The
system, sometimes called quasi -18 -bit,
works something like this: Thanks to
the multiplication going on inside a
digital oversampling filter (which pre-
cedes the D/A), words longer than 16
bits are output at an oversampled rate.
In the Hi -Bit system, 18 bits from the
filter are wired through switches to two
16 -bit D/A converters (one for each
channel). When all 16 bits are being
used to convey a signal (as is the case
when signal amplitude is high), the up-
per 16 bits are applied to the 16 -bit
converters, as usual. When signal am-
plitude is low, the two upper bits from
the oversampling filter are not being
used to convey information; hence, the
18 bits are shifted upward so that the
unused bits are ignored, and the 16

lower bits are decoded instead.
Through bit -shifting, a 16 -bit converter
may thus handle an 18 -bit input. When
the lower bits are shifted up, the output
amplitude increases. To compensate
for the shift in amplitude caused by
shifting bits, the gain of the signal is
reduced whenever the lower bits are
shifted in. An attenuator downstream of
the D/A handles this chore. The result
of all this: An increased S/N ratio.

Of course, Yamaha's competition
wasn't far behind. Technics has
stepped in with a CD player conver-
sion system employing no fewer than
four digital -to -analog converters. They
call it their "4-DAC 18 -Bit High Resolu-
tion System." It too is intended to pro-
vide a cleaner conversion of a CD's
16 -bit output than any single 16 -bit
converter alone could provide.

As with the Yamaha system, digital
oversampling filtering and 16 -bit D/As
are employed, as well as bit -shifting
However, in this design two D/As are
used per channel, one for the positive
half of the bipolar analog output wave-
form and one for the negative half. The
reason for this (and the reason under-
lying any move toward more convert-
ers or more bits) is the desire to im-
prove low -amplitude resolution. In this
case, the design specifically address-
es a problem known as crossover dis-
tortion.

This has always been an obstacle in
reproduCing low-level signals. Cross-
over distortion occurs at the zero -
crossing point between the positive
and negative halves of the waveform;
as polarity changes, the converter
must switch all of its digits instanta-
neously (from 0111111111111111 to
1000000000000000). To accomplish
this, an internal network of laser-

trimmed resistors must be switched,
often with a slight crossover glitch.
That glitch is particularly troublesome
when the player is reproducing low-
level signals because it's of fixed am-
plitude and is thus proportionally larger
with respect to such signals. To re-
move the glitch, some manufacturers
go to extreme lengths, such as the
hand -tweaking of each D/A converter.
Crossover distortion can also be allevi-
ated by providing a D/A for each wave-
form polarity; in that way, the dreaded
total switching of digits never occurs
within a single D/A converter. Of
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The AR Expert

Name: Alex Barsotti
Occupation: ibledyne Acoustic Research's

National Service Manager
Years with Teledyne Acoustic Research: 21
Objective: To service the customer
(Editor's note: Vk interviewed Alex to find out how ibledyne
Acoustic Research excels at serving their customers)

Q. Alex, what is your position at AR really
about.?
A. Customer satisfaction. I do everything I can
to keep dealers and customers satisfied with
AR products.
Q. You mean repairing speakers, electronics?
A. Yes, but there's more. It goes beyond the
typical Service Department framework.

Q. &Plain 'goes btYond".
A. Actually, my day encompasses much more
than the "fix -it" problems. I usually spend most
of my time answering questions.
Q. Questions - what kind?
A. I think the most common questions asked
by consumers are what amplifier should I use
or how much power do I need or what speaker
is best suited for my own listening.
Q. So what do you tell them?
A. What we try to do is to get a feel from the
customer as to what kind of music he or she
prefers, what kind of room environment the
product will be used in, what kind of listening
habits. And from that we try to give a guideline
on how to choose an amplifier, what to look
for in an amplifier according to what the listen-
ing habits are. Often they will call and ask
which speaker should I buy. That's not an easy
question to answer because there are so many
different factors involved in choosing a
loudspeaker.
Q. So you help the customer think about the
things be has to consider before be can make
a decision?
A. That's correct. We really try not to suggest a
specific amp or a specific loudspeaker, but give
them options so that when they go into a store
they know what they should look at. For
instance, a floor model versus a bookshelf.
Most customers have no idea that a loud-
speaker designed to be on a bookshelf might
not be suited to being on the floor and vice
versa. We try to find out their listening habits
-do they like mellow sound or more contem-
porary music? Do they listen at high volumes
or background levels? From this information we
can give accurate advice. Other questions asked
are what the difference is between loud-
speakers, not only within our own current line

WTELEDYNE
ACOUSTIC RESEARCH

of loudspeakers, but also the difference between
AR and some other company. You can look at
specs and you can detail features of a product,
but I think the bottom line is that you have to
listen to it. We try to advise the customer to
listen to a few types - two or three models. A
loudspeaker is like anything else: you have to
choose the one suited for your own listening
criteria. We recommend how they should listen.
If they have a favorite recording, to take it with
them, something they are familiar with and use
that to audition the different models of loud-
speakers with the same recording.
Q. Aside from answering these questions,
what is the most important thing you think
you do for your customers?
A. Provide service - fast and easy. When you
own a product and something goes wrong with
it, you want it repaired not
only quickly, but easily. No
hassles. No long waits.
That's what part of my
job is all about.
Q. How would you
describe Acoustic
Research's philoso-
phy toward its
customers?
A. From the first day I
started working I think
one thing that was
stressed to us in the Serv-
ice Department is that the
customer's needs are
our primary objec-

330 ihrnpike Street  Canton, MA 02021  (0F) 821-2300

tives. In fact, Acoustic Research was the first
company to give a 5 -year "full" warranty on
performance.
Q. What does the AR warranty cover?
A. The AR warranty for loudspeakers is a
5 -year full warranty. Full warranty means that
for 5 years from date of purchase, we not only
guarantee our product will not fail, but will
perform within ± 1 dB of the original specs.
Q. AkX, would you summarize what are the
most satisfying parts of being Service Mana-
ger for Teledyne Acoustic Research?
A. In the morning, when I arrive at work, I
never know what to expect. I have to deal with
different problems; I have to deal with different
situations. I think the most gratifying thing is
when someone comes to me with a problem, I
am able to solve that problem. Because when

the customer gets in touch with me,
I am the one he or she is relying

on for a solution. I have guide-
lines that I have to go by, but
at the same time I look at
each customer as an indi-
vidual and each problem is
resolved in a different way.

just me
and the consumer. If I can

minimize the problem, I can
minimize the inconvenience,
that's satisfying.

Enter No. 1 on Reader Service Card



SDA SRS
$1,495 ea. SDA SRS 2

$1,099.95 ea.

-4-10-101.0'Digital Disc Ready

Matthew Polk's ultimate Dream Speakers, the Signature Reference Systems.



Stereo Review Picks
Polk's SDA SRS for

Their Ultimate Dream System!
"Literally a new dimension in sound"

f you're looking for the ultimate loudspeaker, follow the
advice of Michael Smolen, executive editor of Stereo Review
who selected Polk Audio's 2 time Grand Prix Winner, SDA-SRS
for his own personal "ultimate dream system" in the March,
1988 issue.

The joy of owning the ultimate.
Listening to any Polk 'five Stereo SDA is a remarkable experience.

Listening to either of the Signature Edition SDAs is an awesome
revelation. Their extraordinarily lifelike three-demensional imaging
surrounds the listener in 360 degree panorama of sonic splendor.
The awe inspiring bass performance and dynamic range will astound
you. Their high definition clarity allows you to hear every detail of

the original musical performance; while their exceptionally smooth,
natural, low distortion reproduction encourages you to totally
indulge and immerse yourself in your favorite recordings for hours
on end.

Julian Hirsch of Stereo Review summed it up well in his rave
review of the SDA-SRS: "The composite frequency response was
exceptional...The SDA system works...The effect can be quite spec-
tacular...We heard the sound to our sides, a full 90 degrees away
from the speakers...As good as the SDA feature is, we were even
more impressed by the overall quality of the Polk SDA-SRS...The

sound is superbly balanced and totally effortless...Exceptional low
bass. We have never measured a low bass distortion level as low as
that of the SDA-SRS...It is quite an experience! Furthermore it is not
necessary to play the music loud to enjoy the tactile qualities of deep

bass...Exceptional performance no matter how you look at it."
The awe-inspiring sonic performance of the SDA-SRS2 is remark-

ably similar to that of the SRS. Words alone can not express the
experience of listening to these ultimate loudspeaker systems. You
simply must hear them for yourself!

Superb sounding Polk speakers start
under $100.00 ea.

No matter what your budget is, there is a superb sounding Polk
speaker perfect for you. Polk's incredible sounding/affordably priced
Monitor Series loudspeakers start under $100 ea. The breathtaking
sonic benefits of Polk's revolutionary True Stereo SDA technology
are available in all Polk's SDA loudspeakers which begin as low as

$395. each.

Stereo Review Magazine

"Simply must be heard to be
appreciated!" Stereo Review Magazine

The experts agree: Polk speakers sound better! Hear them
for yourself Use the reader service card for more information
and visit your nearest Polk dealer today. Your ears will thank
you.

There are 5 revolutionary Polk SDA loudspeakers, starting under
$395. ea. The experts agree, nothing else compares!

polk audio
The Speaker Specialists

5601 Metro Drive Baltimore, Md. 21215

Where to buy Polk Speakers? For your nearest dealer, see page 162.

Enter No 33 on Reader Service Card



Using four converters and
an extra two bits pays off
with low-level signals,
which make up the greater
part of most music.

DIGITAL
TIME BASE FILTER

DISTRIBUTIONSIGNAL AND ERROR (4x OVER -
PROCESSOR(R F ) CORRECTION SAMPLING,

18- BIT)

Fig. 1-Block diagram, Technics
4-DAC CD player. Note the use of
separate D/A converters for each
half of the signal waveform and
bit -shifting (with subsequent
attenuation) to get 18 -bit
resolution from 16 -bit D/A chips.
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course, this does mean that the digital
signal must be split between the two
D/As, but an upstream processor chip
can handle the switching digitally, in
glitch -free fashion.

Let's consider the circuit's signal
flow, as shown in the block diagram of
Fig. 1. A four -times oversampling filter
outputs 18 -bit words to the distribution
processor, which directs the appropri-
ate portion of the waveform to the cor-
rect D/A. A sample -and -hold circuit
compensates for aperture error (a
slight high -frequency roll -off) in the an-
alog output. The two waveform halves
are joined at the output by a differential
amplifier. An attenuator compensates
for the gain change caused by shifting,
and a low-pass filter provides final at-
tenuation of supersonic components.

The circuit operates similarly to Ya-
maha's bit -switching design. When the
signal is of high amplitude, there is
little motive to jump through hoops for
greater low -amplitude resolution, so
there is no bit shifting, and straight 16 -

bit conversion takes place. Both the
positive -half and negative -half D/A
converters in each channel reproduce
the entire waveform, and their outputs
are combined in a differential push-pull
mode.

When the signal drops below -12
dB, the 4-DAC circuit gets serious.
First, it reads the most significant bit
(MSB). If the value of the bit is high, the
word has positive polarity, and thus it
is directed to the positive -polarity D/A
converter. Likewise, if the MSB is low,
the negative -half D/A gets the word.
Also, when the signal is below -12
dB, the second most significant bit
ceases to change; it will then always
be low when the MSB is high, and high
when the MSB is low. Because these
two bits are spoken for, the word sent
to the 16 -bit D/As may be shifted down
two bits. The D/As thus receive bits 3
through 18. Since the gain of the signal
increases when bits are shifted, the
attenuators are switched in to propor-
tionally reduce gain.

Significantly, in this system the 17th
and 18th bits from the oversampling
filter have been utilized in reproducing
the waveform, instead of being truncat-
ed and thrown away. Moreover, be-
cause dual D/As are used to convert
the bipolar waveform, crossover distor-
tion has been avoided. Together, these

benefits pay dividends when repro-
ducing low-level audio signals.

In fact, next time you listen to music,
take a look at a VU meter. You'll ob-
serve that most music spends the
greater part of its time below -12 dB.
In other words, the benefits of the 4-
DAC system are usually present.
Straight 16 -bit operation occurs only at
high levels, usually of brief duration,
when the amplitude of the waveform
largely masks converter nonlinearities
anyway.

In all, the 4-DAC design, used in
tandem with quasi -18 -bit technology,
is a good approach to resolving the
problem of nonlinearities in CD play-
ers' 16 -bit converters. Of course, with
recent advances in chip technology,
true 18 -bit D/A converters are now be-
ing produced and are appearing on
the market in a growing number of CD
players. All this activity is evidence of
greater concern about this hitherto -
overlooked weak link in the design of
CD players.

So, how do CD players equipped
with the 4-DAC system perform? Does
this attention to two extra bits make
any difference sonically? I'll leave the
answers to those questions up to Len
Feldman, Audio's resident evaluator of
CD players. I love it when he gets me
off the hook. A
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Still don't see it? That's the vihole
idea behind Koss' revolutionar;
infrared stereophone system.The
Koss Kordless' Stereophone.
Now, you can enicy all :he bene-
fits of stereophone listening wit -n
no strings attached. -d while
the cord may be missing, the
great Sound of Koss sn't. The
Kordless system is so advanced
it provides a full 20-204-lz fre-
quency response a' less then
1% distortion. Plus enough signal
to fill a large room. Yet it's as easy
to use as conventional stereo -
phones. ...ust plug the Kordless
transmitter into virtJally any
receiver or amplifier end turn it

CAN YOU
FIND THE

STEREOPHONE
CORD IN THIS

PICTURE?
on. Roam arounc the room listen-
ing to a -ecord. Dance to a CD.
Enjoy stereo or monc brcad-
casts and videos in bed. Or
whatever else moves Soy nd
impressive? You bet it dces..6nd
the best way to appreciate this
major advance n tecbnclog is
to visit your nearest <.ces Kord-
less Stereophone cealer. One
listen, and you II neeer sit still
for ordinary headphones again.
 Koss Stereophones, 4129 N.
Port Washington Rd. M Waukee,
WI 53212. Koss Limtec. 4112 S.
Service Rd., Bu-lington, Ontario
L7L4X5. Koss -Europe: CH -61355,
Stabio-Switzerland.

IDsB®
stereophones
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Die reine Musik, Pure Music, La musica pura, La pure musique.
If you are looking for loudspeakers with the sound, the fit, the fin-
ish of German precision technology, Canton is your clear choice.

For fifteen years Canton has been dedicated to the notion that the
best sound color is no sound color. So whether it's Brahms or Berry,
Miles or Mozart, you can count on Canton to provide the music, the
whole music and nothing but the music.

To achieve this our German craftspeople build every component
that goes into a Canton loudspeaker. Our engineers investigate
every possible technological improvement, but don't innovate
merely for innovation's sake. Our designers and cabinet-makers
assure that Canton loudspeakers have a look of unparalleled
sophistication and timelessness.

Argentina Australia Austria Belgium Canada Denmark Dominican Republic Finland France Great Britain Greece Hong Kong Italy Japz,n



Time and again critics have agreed: "The absolute hit of the
entire test... is the small Canton GL 260. Everyone who hears
it... shakes his head with astonishment..:' "(The CA 30) was
the sure winner in the newly introduced premium class... (It)
stands in the reference class as no super -speaker before it:
"With its Pullman Set 400... Canton has scored a smash hit"

For a brochure on Canton home and automotive loudspeakers, please
contact: Canton North America, Inc., 915 Washington Avenue South,
Minneapolis MN 55415-1245, telephone (612) 333-1150.

GiNrom
Netherlands Norway Saudi Arabia Singapore Spain Sweden Switzerland Tahiti Thailand U S A West Germany
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BEHIND THE SCENES
BERT WHYTE

RESEARCH AND YE SHALL FIND
The B & W loudspeaker company
has always been research ori-
ented, and they established one

of the world's most advanced loud-
speaker research laboratories at their
Worthing and Steyning headquarters,
in England. In 1979, after pioneering
laser interferometry for motional and
vibration analysis (plus advanced con-
cepts in computer -assisted design),
B & W introduced the Model 801
monitor loudspeaker.

The Model 801 was very
well received, and it quickly
gained widespread use as a
reference monitor by most
major record companies.
Several years later, as a re-
sult of further research, the
801's original wooden hous-
ing for the midrange/tweeter
drivers was replaced with
Fibrecrete, a fiberglass -rein-
forced concrete that was ex-
tremely rigid and free of res-
onances. This version of the
Model 801 became virtually
the standard monitor for all
classical music recording.

The Fibrecrete head as-
sembly was a prime exam-
ple of B & W's preoccupa-
tion with the degrading ef-
fects of resonance color-
ation in loudspeakers. No
other company has so dili-
gently pursued the demons
of resonance, nor devoted
so much research to its sup-
pression and elimination.
Years of research into anti -

resonant loudspeaker en-
closure construction peaked 'n 1986,
when B & W introduced its Matrix Sys-
tem enclosure technology. (I described
this in the September 1986 issue, and,
after a visit to the B & W research
laboratories, elaborated on it in the
June 1987 issue.) Essentially, the Matrix
construction uses a honeycomb struc-
ture made of lightweight-but extreme-
ly rigid-material, which is bonded to
the interior panels of the enclosure.
The interlocking vertical and horizontal
elements of the Matrix honeycomb re-
sult in an enclosure of near monolithic
rigidity.

At the 1986 SCES, B & W introduced
the Matrix 1, Matrix 2, and Matrix 3.
These three loudspeakers were the

first to employ this new enclosure con-
struction. And then in 1987, with ap-
propriate fanfare, B & W debuted the
Model 801 Matrix Series 2 loudspeak-
er. This was not just an update of the
original 801 design with the Matrix en-
closure, but a reworking and refine-
ment that also incorporated new tech-
nology. Gearing up for production of
the new loudspeaker was quite an un-
dertaking-and quite time-consuming.
After considerable pressure from pro-

enclosure still has a volume of slightly
more than 100 liters, but the acoustical
foam that fills the internal honeycomb
provides an acoustically larger vol-
ume. The Matrix is bonded to high -
density particleboard panels that are
over 1 inch thick. Doppler and speckle
laser interferometry measurements of
this bass enclosure reveal virtually no
panel re -radiation. The 12 -inch bass
driver, the result of computer -aided
design, is entirely new. The cone is a

specially formulated homo-
copolymer, which provides
good piston action without
nodal breakup. The design
of the speaker baskets are
based on B & W's laser velo-
cimetry and accelerometer
studies. The design calls for
a 13 -pound magnet provid-
ing 13,000 gauss. As with all
B & W drivers, these bass
drivers are manufactured "in
house."

In spite of CAD and other
highly sophisticated mea-
suring equipment, B & W
engineers were unable to
design a midrange driver
superior to the 126 -mm,
Kevlar-diaphragm driver of
the original 801. However,
the 801 Matrix tweeter is an
entirely new design. It has a
26 -mm metal dome, the cur-
vature of which was derived
by finite element analysis. (A
large number of short,
curved finite elements of the
dome were studied for vari-
ous performance parame-

ters, and the cumulative data was used
to design this dome.) The new tweeter
uses a large nickel -cobalt magnet, and
its high -frequency response is stated
as being -6 dB at 40 kHz. The cross-
over networks, also the result of CAD,
are fourth -order Bessel, with crossover
points at 380 Hz and 3 kHz. The cross-
over is designed to permit bi-wiring,
thus reducing intermodulation arising
from common ground paths between
mid- and low -frequency filter sections.
Biamplification is possible, but it is ad-
visable to use identical amplifiers for
the bass and midrange/tweeter inputs.
Most high -quality power amplifiers do
not have level controls, so using dis-
similar amplifiers for bass and mid/

fessional users of the 801 Matrix, B &
W is now in full production of the unit.
The company is beginning to fill the
dealer pipeline, and reviews of the 801
Matrix are starting to appear in various
publications. I have been living with a
pair of these speakers for some
months now, and it would be putting it
mildly to say that I am impressed with
their performance.

The 801 Matrix is 393/4 inches high
(about 4 inches taller than its prede-
cessor), 17 inches wide, and 22 inches
deep. Except for a vent port directly
underneath the bass driver (some
wags have dubbed it the "keyhole
monitor"), the speaker looks almost
identical to the original 801. The bass

36 AUDIO/JUNE 1988



AUDIO CASSETTE.
FIRST

LASER OPTICALVIDEODISC.
FIRST.

COMPACT DISC.
FIRST.

AMERICA.
AT LAST



©
19E

.8 P
hilips 2onsum

er E
lectronics C

om
pany.



PHILIPS.

SECOND To NONE.
Americans are generally more aware

of our inventions than they are of our name.
Yet those "Firsts

from the ubiquitous audio cassette to the flawless sound
of the compact disc player-

are just a few of the breakthroughs Philips is known for.
Philips of the Netherlands

is one of the largest electronics companies in the world.
With our vast research and development facilities,

we have long had a commitment to leadership
in consumer electronics that few, if any, can match.

Now Philips is here.
Not Philips technology under someone else's name.

But the real thing. The newest from Philips.
Here first, at last.

For more information, and for your nearest Philips
dealer, cal11-800-223-7772.

WORLD -CLASS TECHNOLOGY. EUROPEAN EXCELLENCE.
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Imaging and presentation
of depth, strong points
on the original 801, are
considerably enhanced
in the 801 Matrix.

high would be problematic, even if
they had the same power output. All
drivers are protected by Audio
Powered Overload Circuitry (APOC),
and an external bass -alignment filter is
provided. With the vented system, this
gives a sixth -order Butterworth align-
ment that affords a low -frequency re-
sponse of only -3 dB at 19 Hz! The
sensitivity of the speaker is listed as 87
dB for 1 watt at 1 meter (some 3 dB
more efficient than the original 801),
and it has an impedance of 8 ohms. At
95 dB SPL, third -harmonic distortion is
rated at 0.5% from 20 Hz to 20 kHz.
With the external bass -alignment filter
utilized, frequency response is speci-
fied as 20 Hz to 20 kHz, ±2 dB. The
speaker is rated for power handling of
up to 600 watts, but this is academic
with APOC protection. Obviously, the
801 Matrix is a high-tech speaker on
the cutting edge of the art. It boasts
some very impressive specifications.
But the question, as always, is: How
does it sound? In its reproduction of
recorded music, how accurate is it,
how close does it come to simulating
the live listening experience?

There are several items to consider
in auditioning the B & W 801 Matrix
loudspeaker. First, always keep in
mind that this is a monitor speaker. As
such, the record companies which use
it are principally concerned with its ac-
curacy. For example, Decca Records,
in London, has more than 30 801s
which they use to monitor while editing,
mixing, cutting, transferring tape, mas-
tering CDs, and a host of other
things-all of which demand repeat-
able accuracy of reproduction. The
same holds true for Decca's classical
recording sessions. The engineers
want musical verity, not a "glamorized"
sonic presentation full of euphonic col-
orations. The message for audiophiles
or music lovers is the same-the 801
Matrix Series 2 is a highly accurate
loudspeaker that will clearly reveal the
good points of all the equipment and
recorded source material, but it will
likewise ruthlessly expose their short-
comings as well.

I can state emphatically that all asso-
ciated audio components must be of
the highest possible quality if one
wants optimum performance from
these $5,000 per pair loudspeakers.
The 801 Matrix is absolutely intolerant

of sonic artifacts. For example, a mov-
ing -coil phono cartridge with an exag-
gerated high -frequency response will
surely assault the ears! It would be
difficult to appreciate the well defined,
extended, nonresonant bass response
and the tremendous dynamic capabili-
ties of this speaker with a low -power,
low -current drive amplifier. Since distri-
bution and marketing for the loud-
speaker is fairly broad, it can be found
in dealer shops that hardly qualify as
"high end." In some cases, dealers will
team the 801 Matrix with a receiver,
preamplifier, or power amplifier of limit-
ed performance to offer a more "sal-
able," less pricey package. But the
801 Matrix is unlikely to impress a truly
discriminating listener under these cir-
cumstances.

My evaluation of the 801 Matrix was
rigorous. I listened to a great many
technically and musically demanding
CDs and LPs. I auditioned the speaker
with both tube and solid-state amplifi-
cation. I also used the Sony CDP-
705ESD and Denon DCD-3300 CD
players, and a Sony DTC-1000ES R-
DAT recorder. The digital coaxial out-
put of these units was fed into an ad-
vanced digital processor, an American
product which is the brainchild of sci-
entists and engineers at Medea, Ltd.
This processor, which will be demon-
strated at the upcoming SCES in Chi-
cago, is the breakthrough device that
will finally make digital audio not mere-
ly acceptable to the "digiphobes" and
vinyl aficionados, but actually their
preferred medium for recorded music.
It is an 18 -bit linear system that permits
sampling of CDs at 2,822,400 times
per second and of R-DAT at 3,072,000
times per second. In other words,
44.1k and 48.0k, respectively, at 64
times oversampling! At these super-
fast sampling rates, there is no analog
filter. "Brick -wall" filtering is gone, so
there are no measurable high -frequen-
cy spuriae. The increased resolution,
transient response, ambience recovery
and presentation, enhanced bass re-
sponse, and dynamic range are some-
thing you simply have to experience to
believe. (One example: A violent, high-
level gunshot on a Compact Disc very
obviously distorts the conventional 16-
bit, 4 x oversampling of the Sony and
Denon CD players. With the Medea's
64 x oversampling, the gunshot is

clean, sharp, and free of distortion.)
The Medea processor will not be in-
expensive, but it will be a landmark
product.

The Medea outputs unbalanced or
balanced lines to the high-level input of
a preamplifier. For my tube setup, I

used conrad-johnson's Premier 3
preamp and Premier 5 monoblock am-
plifiers rated for 200 watts/channel..
The solid-state electronics I used was
Mark Levinson's Cello system (de-
scribed in the March 1988 issue),
which includes the Audio Suite
preamp, the Audio Palette, and Perfor-
mance monoblock amps.

I bi-wired the 801 Matrix speakers
(with Path cables) from a second set of
output terminals on the Cello amplifi-
ers. Bi-wiring necessitates the labori-
ous removal of the crossover network
cover on the bottom of the speakers
and then removing a tiny pair of jumper
wires from the bass and mid/hi sec-
tions of the network. Without the exter-
nal bass alignment filter, the speakers
reproduce bass frequencies fairly flat
down to 28 to 30 Hz. Bass drums,
tympani, contrabasses, and organ
pedals are well reproduced but lack
weight and impact. The bass align-
ment filter can be installed between
preamp and power amp, or in a tape
loop. I feel that the use of this filter is
somewhat source -dependent and
therefore recommend that it be in-
stalled in the tape loop. If you are go-
ing to play organ music, Gustav Mah-
ler, or anything containing heavy bass
drum passages, you can very easily
bring the filter into action with a flip of
the tape monitor switch. Otherwise, the
filter isn't really necessary for a great
deal of music.

The 801 speakers were set up about
8 feet, on axis, in my new listening
room. This room was acoustically treat-
ed by Dr. Peter D'Antonio with Abffu-
sors and Diffusors that use his Reflec-
tion Phase Grating techniques. I think I
can safely say that I auditioned the 801
Matrix speakers with electronics of out-
standingly high quality in an acousti-
cally controlled environment.

My first impression of the 801 Matrix
speakers was that none of the desir-
able characteristics which established
the reputation of the original 801 have
been in any way changed or compro-
mised. Quite the contrary, imaging and
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With B & W's 801 Matrix,
the direct sound reaches
your ears without the
time -smearing effects
of panel radiation.

the presentation of depth-both strong ultra -clean, highly defined, and won- a pleasure it was to hear all of the
points of the original model-have derfully articulate sound-a conse- instruments properly localized, and to
been considerably enhanced. Be- quence of the lack of resonant color- hear the distinctive acoustic signatures
cause of the solidity and anti -resonant ation. The pizzicato of contrabass is of the halls in which I recorded them.
properties of the Matrix enclosure, the
new speaker has even more specificity

notably clean, harmonically correct,
and free of any overhang. Bring the

What a pleasure to be able to listen to
the clear delineation of dense, corn -

of imaging. bass filter into play, and you can easily plex, orchestral textures. The 801 Ma -
One of the most admired qualities of ascertain the frequency to which the trix did full justice to the thunder of the

the 801 was its nearly three -dimension- drum is tuned. You can feel its weight 32 -foot pedals on my Virgil Fox organ
al sound field. In the new 801, there is and impact, unsullied by boomy color- recordings.
virtually no panel re -radiation. There- ation. The new tweeter provides light- The spectral balance of the 801 Ma -
fore, the direct sound reaches your ning-fast transient attack. Piano notes trix is quite smooth, from top to bottom.
ears without the time -smearing effects are never smeared, and all manner of A great recording with which to dem-
of panel radiation. The result is incom- bells, chimes, and cymbals are sharply onstrate this balance is the Nimbus CD
parable stereo imaging. The 801 Ma-
trix has an almost palpable, broadly

delineated. With a suspended cymbal,
heavily struck with a wooden stick, you

of Mahler's song cycle, "Des Knaben
Wunderhorn (The Youth's Magic

panoramic sound field. A symphony can hear the metallic click of the stick Horn)." Recorded in 1966 by engineer
orchestra is presented in layered just before it explodes in a shower of Allen Stagg, it features the great mez-
depth, and with quite precise localiza- shimmering harmonics. zo, Janet Baker, and baritone Geraint
tion of instruments. On well-balanced Needless to say, there is a distinct Jones; Wyn Morris conducted the Lon -
recordings, the speakers seem to dis- advantage in listening to one's own don Philharmonic Orchestra. The re-
appear. And in an RPG room, you have recordings. I played several of the re- cording is analog, of course, and was
the uncanny effect of being in a per- cordings I had made for Everest: Aar- highly praised in 1966 for its sonic real -
forming hall, of sharing the acoustic on Copland conducting "Billy the Kid" ism and natural perspective. Listening
space with the orchestra. The illusion and Leopold. Stokowski conducting to it on the 801 Matrix is a revelation.
of reality is further heightened by the Shostakovich's Fifth Symphony. What You engulfed

Mine.
This is the Ultimate Clock Radio:
elegant design, luxurious state-
of-the-art features, and
unmatched hi -fidelity sound.
Two programmable alarms,
digital tuner, 8 AM/FM station
presets, headphone jack and
much more. From Nakamichi,
one of the world's most respected
names in high quality audio.

AM/FM Stereo Clock Radio



When teamed with the best
components, the 801 Matrix
is unfailingly accurate;
it will not falsify, degrade,
or glamorize musical values.

sound field. The opening section of the
first song, "Revelge," has a huge bass
drum tuned to about 32 Hz. On these
new speakers, you can feel the wave-
front rolling toward you, but it is not at
all boomy, which you might expect
from many loudspeakers. The voices

cellos are easily discerned. The size of
the recording space is clearly defined,
and the placement of the performers in
that space-laterally and in depth-is
equally easy to perceive. The third
movement of the Lutoslawski "Concer-
to for Orchestra" (Delos DCD-3070)

mospheric recording of the Vaughan
Williams "London Symphony No. 2,"
with André Previn conducting the Roy -
al Philharmonic Orchestra (CD -80138).
Note haw well the - 801 Matrix loud -
speaker handles the very wide dynam-
is range and heavy bass transients of

of both the soprano and baritone are 1 opens with a barely perceptible pizzi- this work.
rock -solid, centered as a phantom im- cato string bass. The ability of the 801 In general, these speakers are capa-
age between the speakers. In the Matrix Series 2 to reveal low-level de- ble of handling the dynamic range of
three-dimensional sound field of these tail is shown in the timbre and tonality any CD you might encounter. I have
speakers, these voices seem very of this plucked bass. Conversely, the deliberately played them at grossly
real-their voices are at exactly the dynamic expression of the loudspeak- larger -than -life levels without activating
right height, as if they were standing er is dramatically conveyed by the vis- the APOC protection system. The 801
right in front of you. ceral "whump" of the 48 -inch concert Matrix will play any kind of music in its

For demonstrating the accuracy of bass drum that is heard at the begin- proper scale and proportion. It is un-
the B & W 801 Matrix and its ability to ning of Lutoslawski's moving work. failingly accurate when teamed with
resolve very complex, harmonically A very good idea when auditioning the best associated equipment. It will
rich musical textures, another fine re- these speakers in a dealer's showroom also give you musical truth; it will not
cording is the Villa -Lobos "Bachiana is to take some London/Decca CDs falsify, degrade, or glamorize musical
Brasileira No. 1" (Delos DCD-3041). A with you. The majority of the classical values. All things considered, the 801
veritable forest of 24 instruments, it music on these discs was recorded Matrix has to rate as an exemplar of
features The Yale Cellos of Aldo Pari- with the speakers used as monitors. uncompromised and honest speaker
sot. Here we have a rich, resonant Telarc also uses the 801 to monitor design-a most fitting memoriam for
sound along with superb ensemble many of their overseas recordings. A B & W's founder, that great and gentle
playing, yet the timbres of individual good example is their wonderfully at- man, John Bowers. 41

Yours.
By adding the matching Clock

Radio Stereo Companion you (and
your better half) can enjoy rich

stereo sound and all the
conveniences of a second

clock/alarm display. AM/FM
Stereo Clock Radio and Stereo

Companion sold separately.
Available in black and white.

Nakamichi Stereo Companion
her the name of your nearer authorized Nakamichi Dealer call (800) 421-2313. In California {800) 223-1521. In Canada (800) 663-6358.



Ten percent inspiration. Ninety peramt
exhilaration. One hundred percent
unforgettable. The new Ford Probe GT is a
performance not to he missed.
Turbocharged Engine.

Probe moves with an inner strength,
145 intercooled turbo horsepower, eager to
respond to the demands of your right foot.
Driver Adjustable Suspension.

Its sport -tuned suspension is driver
adjustable for taut handling, while its front -

wheel drive provides added traction for a
firm grip on the road.
Speed -Sensitive Steering.

A computer -controlled power steering

system adjusts the amount of power assist
to MPH readings and steering angle. The
result? Effortless steering in tight parking
situations, firmer steering at higher speeds.
Anti -Lock Braking System.

Probe's available Anti -Lock Braking Sys-
tem (ABS) helps you stop with more
control when conditions are less than ideal.
Adjustable Instrument Cluster.

Probe's instrument pod tilts in tandem
with the steering wheel, so you can see all
of the gauges all of the time.
Compact Disc Player.

Opt for Probe's AM/FM stereo radio/
cassette and compact disc players, and

The new Ford Probe GT.
A performance you won't forget.

Buckle up-together we can save lives.



take your ears places they've never
been before.

The new Ford Probe GT. Reserve a front -
row seat and command a performance you
won't forget.

6/60 Powertrain Warranty.
Ford covers all new cars with a 6 -year/

60,000 -mile warranty on major powertrain
components. Restrictions and deductible
apply. Also, participating dealers back
their customer -paid work with a free Life-
time Service Guarantee, good for as long
as you own your vehicle. Ask to see these
limited warranties when you visit your
Ford Dealer.

Specifications:
Base Sticker Price: $13 593*

Wheelbase (in.) 99.0
Length/Width (in.) 177/68.5
Curb weight (lb.) 2870

Powertrain: Interco°led, turbocharged, electronically fuel -
injected 2.2L SOHC, 4 -cylinder, 12 -valve engine, 145 hp
@ 4330 rpm, 190 lb. ft. @ 3500 rpm, front -drive, 5 -speed
manual transmission.

Suspension: 4 -wheel independent, anti -sway bars
front/rear.

Brakes: 4 -wheel disc brakes, ABS available.

Tires P195/60 VR 15"

EPA est. MPG: 21/27 (city/hwy.)
*Price excludes title, tax and dest let ant charges. Prices higher in New York.

Have you driven a Ford...lately?



Approximately 20 years have passed since the solid-
state amplifier gained ascendancy in the United
States. Whatever our current preoccupation with digi-

al audio, and our tendency to see the advent of the Compact
Disc as the crucial event in audio history, the mass -market
penetration of solid-state amps was a much more important
development in the audio industry. Solid-state power brought

serious component audio to the masse
nese electronics industry to world
countless ramifications in home e
culture.

Because the introductio
in the early 60s produ
industry the manne
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While transistors offer
some real advantages
over vacuum tubes, some
designers don't believe
that solid-state circuits
sound very good.

equipment for replicating audio fre-
quency waveforms has become ob-
scured. Most of us recognize that pres-
ent-day solid-state amplifiers are
somehow different in their circuitry
from the amps of 20, 15, or even 10
years ago, but how many of us know
what changes have occurred, or why,
or how? "Plug it in and forget it" is the
slogan of solid-state designers-and
we do. The amp sits, squat and swar-
thy on our shelves-untended, undust-
ed, and always adequate to its task.
Articles in some of the smaller audio
journals fiercely debate the merits of
various arcane circuit topologies, and
manufacturers trumpet breakthroughs,
but only the most engaged audiophiles
follow the murky genesis of the ampli-
fying circuits.

The very obscurity of this genesis
can be attributed to the obscurity of
amplifier design as it relates to audible
performance. While designers them-
selves endlessly debate the conse-
quences of employing a given circuit
topology, a number of reviewers take
the attitude that one circuit is very like
another since most solid-state amps,
old and new, have distortion ratings of
a fraction of a percent. And yet the
solid-state amp of today is no closer to
its ancestors of 20 years ago than man
is to Pithecanthropus. Clearly, some-
thing has been going on inside the
chassis during the last two decades.
This article is an attempt to analyze the
tendencies that caused solid-state am-
plifiers to evolve and, we daresay, to
improve.

First Glimmerings
After a long incubation in the 1950s,

solid-state amplifiers emerged in the
early '60s in very serviceable form.
They immediately challenged or sur-
passed vacuum -tube amplifiers in a
number of performance parameters.

The initial advantage that early so id -

state amps evinced over their tube ri-
vals was in price. Expensive when first
introduced, the silicon transistor soon
dropped far below the cost of the vac-
uum tube, and the new solid-state
amps posed an immediate threat to the
supremacy of the vacuum -tube de-
signs in the mass market.

The second achievement of early
solid-state design-and the one that
chiefly concerns us here-was the low
measured distortion of transistor ampli-
fiers. Even in the mid -'60s, transistor
amps rivalled tube amps in tests of
static distortion. Although tube die-
hards insisted that transistor amps
were audibly inferior, no one at that
time could marshal a persuasive argu-
ment as to why this might be so. The
digital analog debates in this decade
are reminiscent of the controversy sur-
rounding the rise of solid state, but the
course the earlier controversy took was
different: Vacuum -tube amplifiers were
rather quickly dismissed by virtually
the entire consumer electronics press.
(The advocacy of tubes by the little
magazines was still far in the future.)
Thus, tubes lacked a forum.

The one indisputable advantage
held by tubes over transistors in the
late '60s was sheer power. In that era,
no solid-state amp could come close
to challenging McIntosh's 350 -watt
monos, though the market for these
behemoths was limited. However,
even before 1970, typical solid-state
amps had begun to exceed tube am-
plifiers' power output norms of 20 to 50
watts. By the early '70s, several solid-
state amps had been introduced
whose rated power level exceeded
200 watts per channel with a THD of
less than 0.1%. By the standards of the
time, virtual perfection appeared to
have been reached, and the evolution
of solid-state amps should have
stopped about 1972. But it didn't.

Why not? Largely because of the at-
titudes of the designers themselves.
Whereas some equipment reviewers,
at least in the United States, have tak-

en the position that amplifiers of equiv-
alent power ratings are sonically equiv-
alent, the people who actually design
amplifiers are more apt to think that
these components are sonically dis-
tinct. The significant designers of the
late '60s and early '70s were unhappy
with existing designs on both theoreti-
cal and experiential grounds. In spite
of the insistence of some reviewers
that perfection had been achieved, the
topologies of the mid -'60s kept being
developed, and amplifiers underwent
a continuous evolution that goes on to
this day.

The typical transistor amp of the
mid -'60s, the first generation, as it
were, was what engineers call a quasi -
complementary design with single -
ended input and driver stages (Fig. 1).
Most of these units, of which the En-
glish Leak Stereo 30 is an example,
had four stages. The first two stages
provided heavy voltage gain, the third
stage split the signal into a pair of out -

of -phase complements, and the final
stage provided current gain. These
amps used a single PNP transistor at
the input, an NPN in the second (or
driver) stage, an NPN and a PNP in the
phase splitter, and two NPNs in the
output stage. The output transistors
were operated out of phase with one
another, in a configuration known as a
"totem -pole" or quasi -complementary
output. A single positive power supply
was provided, and the negative rail of
the amplifier was at ground -0 V. The
power supply was essentially unregu-
lated. However, the Class -A driver had
its collector tied to the positive rail via a
bootstrap network which simulated a
constant current source. A capacitor
coupled the output stage to the speak-
er load and prevented d.c. from the
power supply from reaching the
speakers' voice -coifs.

Crude though they were, these first -

generation amplifier circuits could pro-
vide extremely low THD readings,
though in the mid -'60s, designers were
not yet aiming for the 0.01% distortion
figures sought a few years later. At the
time, the low distortion ratings attain-
able in solid-state circuits were often
incorrectly ascribed to the purported
linearity of the devices themselves.
(Similar false claims are made today
for the relatively nonlinear power MOS-
FET.) In actuality, the low distortion fig-
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ures were due to the fact that more
overall feedback could be employed in
a transistor amp than in a conventional
tube amp, where phase shifts engen-
dered by the output transformer tend
to cause oscillation problems if feed-
back values exceed about 30 dB.

Despite their low THD readings,
these first -generation designs were
perceived as problematic by some en-
gineers. The single -ended, single -tran-
sistor input stage did not lend itself to
direct coupling, and the totem pole
had a tendency to "latch up" or stick to
the negative half of the wave cycle at
high frequencies. Defenders of the to-
tem -pole output claimed that the high -
frequency distortions were inaudible,
but others maintained that such distor-
tiO'ns could intermodulate and produce
beat frequencies in the audible range.

Clever design work ameliorated
some of the problems of the quasi -
complementary output. Indeed, such
schemes are still advocated by high -
end designers John Bedini and Bas -
corn King, but most designers eagerly
embraced PNP silicon power transis-
tors when they became available at the
turn of the decade. Dan Meyer, Daw-
son Hadley, and John Curl began to
experiment with dual differential input
stages as early as 1968. Around the
same time, John Iverson built fully
complementary amplifiers using PNPs
in every gain stage.

For several years, however, the pow-
er PNP remained in the laboratory. The
first PNPs were substantially slower
than their NPN complements and had
intrinsic distortion levels up to three
times higher. They weren't very well -
matched devices, and the designers
who used them were apt to create
more problems than they solved. The
second generation of solid-state ampli-
fiers would remain single ended.

EMI! MEGEMIIIII
During the second generation of sol-

id-state design, which began around
1969 and extended through the early
'70s, two major advances occurred
which led to the general acceptance of
transistors in the high end as well as in
the mass market. These advances
really brought solid-state amplification
out of the experimental era.

The first advance was the develop-
ment of high -power output transistors
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Fig. 1-The first generation of
transistor amplifiers, which existed
during the mid -'60s, used quasi -
complementary designs with single -
ended input and driver stages. Most
had four stages; the first two provided
heavy voltage gain, the next was a
phase splitter, and the last provided
current gain.
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Fig. 2-The basic topology of
second -generation amps, which
appeared during the early '70s,
included single differential input,
constant -current sourced driver,
a phase splitter, and quasi -
complementary output.
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The first -generation
transistor designs did
produce low distortion,
but this was not due
to any inherent linearity
of transistor devices.

(all NPN devices, initially). Beginning
with the 150-watt/channel Crown Mod-
el DC 150 in 1967, a rapid escalation in
solid-state power ratings began, culmi-
nating in Bob Carver's 350-watt/chan-
nel Phase Linear Model 700 in 1971.
Marantz, McIntosh, CM Labs, Dynaco,
and Kenwood all joined in the power
race. And though many of these amps
were rather optimistically rated by cur-
rent FTC standards, they definitely set-
tled audio enthusiasts' questions con-
cerning solid state's power potential.

The second advance, less heralded
at the time, was the incorporation of
differential inputs in high-performance
power amplifiers. A differential (or dif-
ference) amplifier is a circuit that am-
plifies a signal equal to the difference
in voltage potential between the posi-
tive and negative inputs in a balanced
input configuration. Differential amplifi-
ers had been used in tube circuits
since the '30s, but they especially rec-
ommended themselves to solid-state
designers by virtue of their thermal sta-
bility. Differential front -ends are practi-
cally universal in solid-state amplifiers
today-a design cliché, so to speak. In
the late '60s, however, they represent-
ed a startling innovation.

Yet another circuit refinement made
in the '70s was the current mirror. It
forms an active load on a differential
front-end. The current mirror extracts
the differential output from the differen-
tial pair and converts it to a single
output referenced to ground. The cir-
cuit doubles the gain -bandwidth prod-
uct of the amplifier compared to a con-

stant -current active load. The provision
of extra gain permits the designer to
apply more feedback. The current mir-
ror was extremely popular with Japa-
nese designers of the '70s and early
'80s, most of whom favored high feed-
back to athieve low static distortion;
the circuit has found less acceptance
among high -end designers in America
and Europe. Among the relatively few
non -Asian manufacturers which have
used current mirrors are Mark Levin-
son, Apt, and Electrocompaniet.

Among the other refinements in the
second generation was the split power
supply-in effect, two supplies (one
positive and one negative). The split
supply provided d.c. stability and, con-
sequently, a measure of loudspeaker
protection. It also permitted the de-
signer to dispense with the output ca-
pacitor, to the supposed sonic benefit
of the amplifier. There was, however,
one potential difficulty with the split
supply; it increased the potential for
harmful d.c. in the speaker if an output
device shorted. The coupling capaci-
tor in the earlier designs actually would
not let the d.c. get through to the
speaker.

The final major refinement was the
provision of a constant current source
for the driver stage. As the name im-
plies, it insured that the driver operated
under conditions of constant electrical
current flow from the power supply.
This allowed the driver to swing volt-
ages independently of power -supply
fluctuations.

A basic topology of single differen-
tial input, constant -current sourced
driver, phase splitter, and quasi -com-
plementary output characterized most
of the high-powered amps of the early
'70s (Fig. 2), and such circuits would
be widely employed until the end of the
decade. These high-powered, second -

generation amps were ubiquitous in
the better music systems of the early
and mid -'70s, and they yielded impres-
sive results driving the inefficient
acoustic suspension speakers favored
by audiophiles at the time.

Designers still were not satisfied.
The tube camp-what was left of it-
still insisted that transistor amps
sounded harsh. Many solid-state audio
engineers privately agreed and felt
that a fundamental redesign of power
amplifier circuitry was in order.

The Classic Era
Solid-state amplifier design came of

age in the mid -'70s. Amplifiers from
that era were the first transistorized
components to attain the status of clas-
sics-that is, components with stable
and enduring monetary value.

Jim Bongiorno's trend -setting Amp-
zilla from GAS was one of the first of
these classics, and it possibly had the
greatest influence on other amplifier
designs of the period. Because this
article is not a subjective report, we
offer no opinions as to this amplifier's
sonic attributes, but Ampzilla was
widely regarded as the best -sounding
solid-state amplifier of its day. Its intro-
duction brought into focus discussions
of supposed sonic differences among
amps, discussions that had generally
lapsed during the eclipse of the vacu-
um tube and the early solid-state pow-
er race. Bongiorno himself maintained
that Ampzilla surpassed the competi-
tion sonically, and he credited the am-
plifier's sound to its then unusual cir-
cuitry.

That circuitry (Fig. 3) bears examin-
ing. At input, Ampzilla employed a
matched complementary differential
pair, a circuit pioneered by Dan Meyer
of Southwest Technical Products (but
which was very rare in a commercial
product). The driver stage was also
complementary, and each driver
formed the load for the other. The pow-
er supply itself was split, and it fea-
tured a total of over 32,000 p.F of ca-
pacitance, a very large value for the
period. The power transformer was
also massive and utilized square wire
in a proprietary design. High current
had not become a buzzword (and
wouldn't be for at least another eight
years), but Ampzilla provided it-and
with pretty good regulation, to boot.
Naturally, the outputs were truly com-
plementary, not quasi, and the output
transistors were connected in series
rather than in parallel (the universal
practice at the time). Such series con-
nections vastly reduced the voltage
swing over which the output transistors
operated, which in turn increased their
safe operating area. Series connection
had been used much earlier in the ger-
manium transistor amps of the early
'60s, but Bongiorno brought the prac-
tice into prominence. Series -connect-
ed outputs subsequently appeared in
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Nelson Pass' famous Threshold amps,
among others.

Today, fully complementary design
is commonly used in esoteric amplifi-
ers made in the United States. (It is a
rarity in Japanese amps.) However, the
series output pioneered by Bongiorno
has passed into disuse due to the
availability of power transistors with
higher voltage capabilities than those
used a decade ago. Other aspects of
the Ampzilla circuit continue to appear
in contemporary designs. Ampzilla
was one of the earliest designs with
low global feedback. It achieved low
distortion through complementary cir-
cuitry and by using local feedback
loops around individual gain stages, a
tactic used widely in present-day cir-
cuits and exemplified by the amplifiers
of Threshold, Rowland Research,
SpectraScan, and B & K among oth-
ers. Copious use of local feedback
combined with low values of global
feedback (under 35 dB) is becoming
increasingly characteristic of American
esoteric and high -end design. Indeed,
low or zero global feedback has be-
come almost a matter of dogma
among American high -end audiophiles
and designers.

When Ampzilla appeared, the cri-
tique of global feedback was just be-
ginning to penetrate the engineering
fraternity, but it quickly gathered force
in the second half of the decade and
ignited a controversy that continues to
this day. Not unexpectedly, the critique
of feedback has had a profound effect
on both the design and marketing of
solid-state amplifiers. It has become as
much a matter of ideology as of engi-
neering.

The technical arguments for low val-
ues of global feedback are too in-
volved to review in detail here, but they
rest principally on two observations.
First, global feedback reduces total
harmonic distortion but increases the
relative weight of irritating high -order
distortions. Second, global feedback is
ineffective in correcting for certain
types of transient distortion, A more
recent argument is based on the ob-
servation that amplifiers become effec-
tively open loop under certain load
conditions, and that amplifiers de-
pending entirely on global feedback to
control distortion will function poorly
under such conditions.

Understanding
TIM

Transient intermodulation distortion
(TIM) is a type of voltage clipping. It oc-
curs when an amplifier is forced to accept
a sufficiently rapid change in input voltage
within its initial gain stage that the gain
devices cannot accurately pass the wave-
forms (that is, when the amplifier's slew
rate is exceeded). TIM is directly related
to the full -power bandwidth of an amplifi-
er. An amplifier that can produce full pow-
er at 200 or 500 kHz has a very high slew
rate and will be little subject to TIM.

Matti Otala, now a very prominent Finn-
ish engineer, coined the term in 1975. He
suggested that TIM resulted in audible
differences between amps of equally
good performance on static distortion
tests. His ideas found ready acceptance
among those in the audio community who
believed that solid-state amps ready did
differ sonically. (Around the same time,
engineers from an opposing school of
thought were publishing results of blind
listening tests Their tests purported to
show that most solid-state amps were in-
distinguishable from one another at any
level below clipping.) Manufacturers
themselves were much exercised by Ota-
la's concepts, and amplifier slew rates
increased by multiples.

From the perspective of the present, the
whole issue appears passé. In 1975,
many solid-state amps had slew rates in
the 5-V/4 range-low enough to invite
overload by moving -coil cartridges play-
ing very dynamic material. Today, no
high -end amp worthy of the name claims
a slew rate of less than 20 V/IJS-at least,
no solid-state amp. In any case, no one
standard procedure for measuring TIM
has ever been accepted as necessary by
the industry at large.

The ideological arguments are hard-
er to summarize, compounded as they
are by subjective impressions and
technical half-truths. Some of the ob-
jections advanced have dealt with the
supposed relationship between nega-
tive feedback and slew rate limiting in
an amplifier (see sidebar on TIM), and
the purported ineffectiveness of feed-
back since it is applied "after the fact."

All of these arguments, technical
and ideological, won adherents in the
esoteric wing of amplifier design in the
United States, Europe, and Japan, and
were repeated by hobbyists patroniz-
ing such manufacturers. Audio equip-
ment reviewers, for the most part, dis-
counted such arguments. They as-
sumed the position that massive
amounts of global feedback were an
entirely respectable way of lowering
distortion, and that the distortion fig-
ures themselves were all that mattered,
not how the designer achieved them.

In fact, massive global feedback is
an easy way of getting low percent-
ages of ,cistortion. Although amplifier
stability may be sacrificed in the pro-
cess, you don't have to use precisely
matched components, you don't have
to resort to expensive and inefficient
Class -A operation, and you don't need
high-qualfty power supplies. All you
need is high gain, and that's easy to
achieve with present-day semiconduc-
tors. Indeed, most mass-produced
power amps today, especially those
found in receivers and integrated
amps, use very high values of feed-
back to get the 0.005% THD readings
typical of the industry.

In some respects, the cont9nuing
prevalence of massive global feed-
back is remarkable, since, as we will
demonstrate in a moment, esoteric de-
signs have, since the mid -'70s, tended
to determine the form that mass -mar-
ket designs take. Yet in this matter of
negative feedback, the mass -market
designers have persistently opted for
high values. The ubiquitous THD
specification is one that is perceived
as important by multitudes of buyers,
and there is no cheap way to manufac-
ture an amp with very low THD without
lots of global feedback. It is interesting
to note that the cheapest receivers on
the market typically boast lower rated
THD than the expensive offerings of
Mark Levinson. This disparity may be
explained by the much greater use of
global feedback in these receivers, but
from a sales perspective, mass -market
manufacturers really have no choice.

Marketing considerations aside, one
of the earlier and more prominent crit-
ics of global feedback, Nelson Pass,
claims to have conducted blind listen-
ing tests during the development of his
Stasis amplifier circuitry. The tests indi-
cated that zero feedback circuits could
be distinguished from those employing
global feedback and that they were
judged more pleasing. Pass feels that
the strongest evidence against the
practice of using high values of global
feedback can actually be seen in the
marketplace itself. "Name an amplifier
from the past with extremely low distor-
tion obtained through high values of
feedback that is still considered a clas-
sic," he argues. (We might add paren-
thetically that we could not, in fact,
think o' any designs with high global
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Two major advances
helped second -generation
designs: High -power
output devices and
input circuits which used
a differential amp.

feedback going for big money on the
used market. One could, however, ar-
gue that audiophile collectors have
simply been brainwashed by the anti -
feedback camp.)

At any rate, the course that solid-
state amplifier design has followed
from the early '70s to the present sug-
gests that engineers who've designed
no -compromise products have gener-
ally not relied on large values of global
feedback to linearize their circuits. In-
stead, they have sought to reduce dis-
tortion by other means. Two distortion -

reducing techniques have gained es-
pecially wide acceptance: Cascoding
and Class -A operation.

Of the two, cascoding is much more
common (if less publicized) in modern
amplifier circuits. A cascode, not to be
confused with a cascade, is a pair of
devices acting as a single unit. (Tubes
can also be cascoded, but that won't
concern us here.) The bottom transis-
tor is a common -emitter connection
providing voltage and current gain; the
top transistor is a common base pro-
viding high voltage gain. Common
emitters are generally used to provide
voltage gain in the input and driver
circuits of a power amplifier. Transis-
tors operating in the common -emitter
mode are subject to the Miller effect,
which may be described as a high -
frequency roll -off due to collector -base
capacitance. The Miller effect is exac-
erbated when high voltages are im-
pressed across the transistor. The pur-
pose of the top transistor's common -
base connection is to shield the corn-

mon-emitter transistor from high
voltages and voltage changes be-
cause the common base is inherently a
regulator. The cascode provides high
gain, high linearity, and broad band-
width. It is very widely used in contem-
porary amplifiers.

Cascoding (Fig. 4) first appeared in
the early '70s in amps by SAE, CM
Labs, Dynaco, Marantz, and, most re-
markably, in the output stage of Nelson
Pass' first Threshold amplifier. Pass
still uses cascode outputs in the Stasis
circuits of his current amplifier line.
Cascode outputs also appeared in
JVC's discontinued Model ML -10.

Since transistors are especially non-
linear when used to provide voltage
gain, cascoding in the voltage gain
stages must be counted as a major
advance. Curiously, the cascode has
never captured the attention of the en-
thusiast buyer, and its increasing use
in modern solid-state circuits has
passed almost unnoticed. Instead, the
attention of the audiophile has focused
on the output stage, where Class A -
operation began to appear in a num-
ber of amps from the early '70s, creat-
ing a mystique among the cognoscenti
rivalling that of the still fitfully alive vac-
uum tube.

Class -A operation had been used for
decades in low -powered vacuum -tube
amplifiers, and it was commonly used
in the voltage amplifying stages of sol-
id-state components. But power tran-
sistors proved difficult to operate in
Class A because of their high suscepti-
bility to thermal runaway, where de-
structive currents burn out the transis-
tor as rising temperatures make it more
conductive.

In true Class -A operation, a gain de-
vice will conduct electrical current at
all times, from a no -signal condition to
full rated output. Bias will therefore be
set to about half of peak current, and
electrical consumption and heat dissi-
pation will be prodigious. Class -A op-
eration eliminates switching distortion
in transistors, and it forces the transis-
tors to function within the most linear
portions of their operating region. Fur-
thermore, the transistor is kept quite
stable thermally, so its gain character-
istics are relatively invariant.

Class -A operation has other charac-
teristics as well. In a complementary
Class -A amplifier (virtually the only

kind produced today), idling current is
about half the peak current into a rated
load, so idling power dissipation in the
output stage is about twice the avail-
able maximum output power. The amp,
therefore, has a massive power sup-
ply, with all the advantages that this
provides. Many of the most prized sol-
id-state amps have been full Class A,
or close to it, including the Mark Levin-
son ML -2, the Stax DA -100, the Krells,
and the Electro Research 75.

The first Class -A transistor amp that
we know of was the little English Sug-
den, circa 1968, a single -ended de-
sign producing only about 10 watts per
channel. It was followed after a lengthy
interval by the Stax DA -300 in the early
'70s, the Mark Levinson ML -2 in 1975,
and the Electra Research 75 at about
the same time. The Levinson unit is still
made today, and a handful of other
Class -A amps are available from such
firms as Threshold, Krell, Luxman, and
Audire-all at premium prices. No true
Class -A amp has ever been produced
for the mass market. The requirements
for extremely massive power supplies
and extensive heat -sinks and/or fan
cooling-as well as the very high ship-
ping weights of these components-
necessarily relegate the prices of
Class -A amplifiers to the market's ex-
treme high end.

Nevertheless, the mystique of Class
A began to reach into the mid -market
beginning in the late '70s, creating a
demand for a product that simply
could not be delivered at a price con-
ducive to mass acceptance. Determin-
ing the reasons behind the mystique is
difficult, but at least two explanations
suggest themselves.

Class -A operation is literally a text-
book method for reducing distortion,
albeit one that is difficult to implement
in solid-state amplifiers of more than
about 20 watts output. In an engineer-
ing sense, Class A is noncontroversial,
though it's very debatable from the
perspective of price versus perfor-
mance.

Another factor contributing to the
mystique is the ability of most early,
true Class -A amps to control certain
difficult speakers, notably electrostat-
ics. At the time that the first Class -A
amps 'reached the market, electrostat-
ics (such as the Koss Model One, the
Beveridge, and the Dayton Wright)
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were enjoying enormous acclaim.
Class -A amps, with their enormous
current capabilities, could handle the
low impedances presented by such
speakers and make them perform at
their best. This fact put Class -A amps
in an exclusive category. Because
Class -A amps had a way of turning up
in the most ambitious music systems,
they became the preferred design. But
they were still prohibitively expensive.

Enter pseudo -Class A or, if one is
more charitable, quasi -Class A. This
was another design from the fecund
imagination of Nelson Pass, first sur-
facing in his Cascode amplifier in
1974. A number of variants of pseudo -
Class A now exist, but the first and
most widely used version consisted of
a dynamic biasing circuit-also called
a sliding bias-that varied the bias of
the output transistors according to the
strength of the input signal. On an in-
stantaneous or cycle -by -cycle basis,
bias will be very high during strong -
signal conditions but will be low at all
other times; at no time will the output
transistors shut off and generate notch
distortion. Unless the amp is run very
hard, power consumption and heat
dissipation are only slightly greater
than in Class -AB designs.

Nelson Pass no longer uses the slid-
ing bias circuit-nor does any high -
end American manufacturer. However,
this circuit has become almost stan-
dard in mass-produced Japanese am-
plifiers, appearing in units from Pio-
neer, Technics, Denon, Onkyo, JVC,
and Fisher. Whether or not the eclipse
of pseudo -Class A in the high end is
based on performance factors, we
don't pretend to know. Pseudo -Class A
does not offer all of the benefits of true
Class -A operation: It does not provide
the same degree of thermal stability,
and it does not linearize transistors to
the same degree. Thus, it simply re-
sults in more open -loop distortion.

Class -A output operation has re-
mained the perfectionist approach in
the United States and Japan, but sev-
eral other means of linearizing out-
puts-all of which can be discussed in
a few words-have been attempted.
Class -D operation is one such method.
Class D is an operational mode where-
by the audio signal modulates a high -
frequency pulse train and varies the
duty cycle, or width of the pulses, with -
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Fig. 3-Great American Sound's
Ampzilla was widely regarded as the
best -sounding amp of its day. It used
a matched complementary differential
pair at the input, and the driver stage
was also a fully complementary series
output.
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Fig. 4-Cascoding first appeared in
the early '70s, and it provided high
gain, high linearity, and broad
bandwidth. Used fairly widely by
designers, cascoding should be
regarded as an important circuit
technique, even though it has not
been faddishly sought after
by high -end buyers.
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Solid-state amps from
the classic era ushered
in fully complementary
output and the use of
local feedback around
individual stages.

out affecting their amplitude or fre-
quency (which are held constant). An
output filter is used to strip away the
carrier frequency and produce an au-
dio frequency output. Class -D amplifi-
ers are sometimes inaccurately termed
"digital amplifiers," though the proper
term is "pulse -width modulation ampli-
fiers."

Sony and Infinity Systems produced
Class -D amps in the late '70s, but nei-
ther they nor any other company has
been successful with the design in the
marketplace. Class -D amplifiers have
proven to be far less reliable than con-
ventional audio amplifiers and have
demonstrated no superiority in specifi-
cations. They also have had problems
in driving reactive speaker loads, be-
cause the speaker load is in series with
the output filter and therefore affects its
operation. The sole demonstrable ad-
vantage of the design is efficiency.

The current -dumping type of output
circuit has fared better in the estima-
tion of audiophiles and designers.
However, it has been used by only four
companies: Quad, Threshold, Nakami-
chi, and recently Technics. (Nakamichi
is licensed by Threshold to use its Sta-
sis circuit.)

In all these circuits, voltage gain and
current gain are provided at output by
separate gain blocks connected to the
load in tandem. One block provides
current gain, while the other produces
voltage gain. The voltage -gain block is
operated in Class -A mode; the current -
gain block is operated in Class B or
AB. Distortion characteristics of these

current -dumping circuits are said to be
determined by the smaller Class -A cir-
cuit, which in effect shapes the output
waveform. (Threshold, incidentally, re-
cently introduced a couple of current -
dumping amps which operate in Class
A in both the voltage -gain block and
current -gain block sections. When in-
terviewing Nelson Pass for this article,
we asked what the point was of com-
bining Class A and current dumping.
"It provides for superior presentation of
depth," he replied.)

Related to current dumping is an old
technique called feedforward, which
was recently resurrected after being
developed back in 1927 (by H. S.
Black of Bell Labs) and ignored by the
audio industry for 50 years. In classical
feedforward circuits, a small error -cor-
rection amplifier is bridged to the main
output and corrects for its nonlineari-
ties by injecting an out -of -phase error
signal into the main amplifier's output.
Feedforward does not produce the
deleterious effects of negative feed-
back-at least, not according to estab-
lished theory-but it is expensive to
implement since, in effect, an addition-
al amplifier is required. Feedforward
appeared in some Denon amps for a
couple of seasons, but it is currently
offered only by Sansui (though Yama-
ha's Zero Distortion Rule circuit is
somewhat related). Basically, feedfor-
ward represents a road not taken in
solid-state amplification.

The Eighties:
Electronic Scholasticism
In one sense, solid-state amplifier

design has matured in the '80s. The
innovations of the '70s-local feed-
back, fully complementary circuitry,
dual differentials, current mirrors, FET
front -ends, and cascoding-have be-
come the standard ploys of the high -
end designer. Low -end manufacturers
have ceased to design at all-they
simply plug in new power ICs and pur-
chase ready-made circuits from a chip
supplier.

Although the topologies of most
high -end amps at mid -decade were in
common use in 1980, the climate of
high -end design is very much different
today. The concerns of perfectionist
designers have shifted from basic to-
pologies to the arcana of passive com-
ponents. Fierce debates rage con-

cerning the audible differences be-
tween polystyrene and Teflon capaci-
tors, the effects of placing laminated
iron cores over power transformers,
the improvements to be had by using
oxygen -free copper wiring, and even
the benefits of using sound -proofing
cabinets to prevent microphonics in
transistors. (Interestingly, most of
these notions originated in the Japa-
nese high end, but the components
that the Japanese favor rarely spark
much enthusiasm among American
high -end designers and consumers.)

All of this attention to minutiae would
augur that solid-state design has en-
tered a late -Mannerist stage from
which little significant innovation is like-
ly to emerge. Indeed, this is our view.
Unless radically new devices (such as
the still -experimental gallium -arsenide
transistors) find acceptance-or un-
less truly high-performance, pulse -

width modulation Class -D amplifiers
are somehow developed-we see little
fundamental change for the next few
years.

And yet, solid-state amplifiers have
changed along some performance pa-
rameters, if not in basic design. Ideolo-
gy, always a potent force in audio elec-
tronics, has fastened on a new contro-
versy, and manufacturers and con-
sumers alike have become preoccu-
pied with the matter of current
capability.

Matti Otala, who initiated the TIM
controversy, was largely responsible
for launching the discussion about
high current as well. Some years ago,
Otala called attention to the fact that
crossover -induced impedance nulls in
dynamic loudspeakers could present
an amplifier with a load of less than 1
ohm, which would in turn place enor-
mous peak -current demands on the
amplifier. Subsequently, Otala partici-
pated in the design of a very high -

current amplifier for Harman/Kardon,
giving substance to his theories. To be
sure, high -current amps were advocat-
ed back in the '70s by Bose, Crown,
and NAIM Audio, but only in the early
'80s did high -current capability be-
come a selling point.

Otala's observations concerning am-
plifier -speaker interactions were cor-
rect and verifiable, though the pres-
ence of impedance dips in dynamic
loudspeakers causes problems for
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amplifiers only over a relatively narrow
range of frequencies and only at high
playback levels. Electrostatic loud-
speakers, whose impedances fall and
become progressively more capacitive
as frequency rises, present a much
greater challenge to a solid-state
amp's current capabilities than do the
ordinary cones and domes of dynamic
loudspeakers. The relatively few audio-
philes who own such speakers have
insisted on amps with massive current
capabilities all along. The recently in-
troduced wide -range ribbon speakers
(made by such manufacturers as Apo-
gee and VMPS), with average imped-
ances of under 4 ohms, present simi-
larly difficult loads to amplifiers.

The controversy surrounding high -
current capability extends considera-
bly beyond the owners of such esoter-
ica as ribbons and electrostats. High
current has acquired its own mystique
(just as did Class A), and high -current
amps are said by their defenders to
sound more "open." High current has
come to be regarded as a desirable
attribute in an amplifier and not just as
a means of coping with certain difficult
speaker loads.

The advocacy of high current has an
interesting corollary. Current limiters,
used to restrict current flow and pro-
tect output transistors, have come to
be seen as sonically undesirable in the
high end. Many purists insist that pow-
er amps should be run with no protec-
tion other than that provided by over-
rated output transistors and, perhaps,
a fast fuse. Accordingly, many Ameri-
can high -end amplifiers have no cur-
rent -limiting protection of any kind. Cu-
riously, this particular design trend has
gained no acceptance in Japan, where
designers (esoteric and otherwise) are
united in their insistence that products
should be foolproof.

Nevertheless, the Japanese have
somewhat belatedly embraced high
current, as it has become a general
obsession in the audio community. To-
day several mass -market amplifiers
from the Orient are selling components
on the basis of their supposed high -
current capabilities.

So what consequences has this
quest for high current had on design?
Primarily, it has popularized modulated
power supplies. Classical amplifier de-
sign theory posits a ripple -free, low-

FETs and
MOS-FETs

Oskar Heil, an Austrian physicist who
later gained considerable fame in audio
circles for his air -motion transformer loud-
speaker, developed a field-effect transis-
tor in 1933-some 15 years before Bell
Labs devised the bipolar. Heil did nothing
with his invention, and field-effect transis-
tors (FETs) were not seen again unti the
1960s (and then, only in laboratories). It

wasn't until the mid -'70s that FETs ap-
peared in consumer audio products.

The major Japanese manufacturers pio-
neered the use of FETs in amplifier cir-
cuits. The first application was in the dif-
ferential input stages of power amplifiers,
and, indeed, such FET differentials have
come to typify Japanese amplifier design.

FET front -ends did not arouse much
comment when they first appeared. In the
late '70s, however, FETs came very much
to the fore when the first amplifiers with
FET outputs were introduced by Sony and
Yamaha in Japan, by Peter Perreaux in
New Zealand, and by Spectral Audio in
the U.S. The Sony and Yamaha amps
used power V-FETs; the other two em-
ployed the new metal -oxide semicon-
ductor FETs (MOS-FETs). Today, the
MOS-FET is the only FET in use in power
output stages.

MOS-FET outputs recommended them-
selves for two significant reasons. First,
MOS-FETs are high -impedance devices
that require negligible current at input.
Like vacuum tubes, FETs swing current as
a function of input voltage (in contrast to
bipolars, which swing current as a func-
tion of input current level). Second, FETs
are square law devices in terms of their
gain characteristics, and they tend to
share the desirable distortion spectra of
vacuum tubes. Audiophiles have been es-
pecially taken with the second attribute,
and like to speculate on how the tube -like
characteristics of MOS-FETs would lead
to the marriage of tube amplifiers' sweet-
ness and solid-state amplifiers' reliability.

Nevertheless, MOS-FETs have not
come close to replacing bipolar transis-
tors as output devices. Many high -end
designers feel that MOS-FETs are highly
problematic because of high gate capaci-
tance, high intrinsic distortion,' and in-
creasing internal impedance with rising
temperatures.

In mass -market integrated amplifiers
and receivers, MOS-FETs are seldom
used in output stages-nor are they likely
to be. Because of their distortion charac-
teristics, MOS-FETs are generally biased
hard, to bring distortion down. Conse-
quently, MOS-FET amps run hot. Heat is
unacceptable in a mass -market design
(particularly in one with an IC output
stage), so MOS-FET amps are apt to re-
main in the high end.

impedance power supply that holds
supply -rail voltages steady under all
normal load conditions. Amplifiers fol-
lowing this theory have utilized large
transformers and filter capacitors, and
occasionally have used voltage regu-
lators. They have also been character-
istically expensive.

To achieve acceptable sound quali-
ty, such "brute -force" power supplies
are an absolute necessity when oper-
ating a solid-state power amp into a
broadband 2- or 3 -ohm speaker. For
loudspeakers where the load only dips
to low impedances at certain frequen-
cies, one can generally get by with an
amplifier whose power supply will mo-
mentarily dump large amounts of cur-
rent into a load. This instantaneous
current capability can be achieved in a
number of ways: By varying the volt-
age rails on the supply and allowing
the power transformer to "load down"
(a la Carver or Soundcraftsmen), by
stacking dual supplies (in the manner
of the NAD 2200), or by simply loading
down a small transformer and letting
the supply rails sag (as in the Apt pow-
er amp). Many designers maintain that
such tactics seriously compromise
sound quality. Certainly they go
against classical principles of good
power -supply engineering, but amplifi-
ers employing such modulated power
supplies generally perform quite ac-
ceptably on static distortion tests.

One must be cautious in predicting
the future of solid-state amplification.
After all, in 1970, few thought that vac-
uum -tube products would enjoy a
strong specialty market 15 years later.
We see several areas where research
is likely to focus: Fully regulated power
supplies, switching power supplies,
Class -D operation, power ICs, and
new types of transistors. In mass-pro-
duced amplifiers, ICs will almost corn-
pletely replace discrete circuitry in five
years; in cheap, high -feedback inte-
grated designs, we see the addition of
second -harmonic distortion generators
(of the Aphex Aural Exciter variety)
possibly being added to sweeten tone.
Class -D amplifiers will certainly reap-
pear in improved form, but will only
succeed in high -power applications.
And five and even 10 years from now,
vacuum -tube amps will still be manu-
factured, cherished by a small contin-
gent of loyalists. A
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TRADITION
Chris Strachwitz has never produced a smash hit record.

In fact, if one of his records ever became a big hit, he'd
probably wonder what he did wrong. His company,

Arhoolie, is pleased when a record sells in the low

thousands or even in the high hundreds.
But Arhoolie's eclectic catalog of approximately 300 titles

is far more important than the company's sales figures
would indicate. Since 1960, Strachwitz has recorded some

of the best and most important blues, country, regional,
and ethnic music around. Whether it's country bluesman
Mance Lipscomb, zydeco master Clifton Chenier (who died

last December), the Yiddish Klezmorim, Norteno star Flaco
Jimenez, or J. E. Mariner's Mountaineers, Strachwitz has
pursued and then made available the most authentic and
purest music to be found in America.

The distinctive music in the Arhoolie catalog has
withstood the advances of popular music, and Strachwitz's
effort over the years to preserve it can best be described
as near -heroic. Moreover, although he doesn't profess to be

much of a businessman, Strachwitz has managed to make
Arhoolie a profitable business, at the same time branching
out with his own distribution company, Bayside, and a
wonderful retail store/mail order firm, Down Home Music.

He even managed to back into a couple of minor hits
when he recorded "Fixin' to Die Rag," by Co9ntly Joe and
the Fish, and Fred McDowell's "You Got to Move," which

was covered by The Rolling Stones.

But the Strachwitz story really begins with his first
wide-eyed trip down South, in search of his idol,

Lightnin' Hopkins. T.F.

TED FOX
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Lightnin'
Hopkins

0
Sam
Charters

Who inspired you to do your own re-
cording?
Bob Geddins, who was making all
kinds of rhythm & blues records. He
recorded for Triton, Downtown, Big
Town, Geddins, Irma. He had more
labels than you could shake a stick at.
Whenever I went to visit him, he would
be someplace else. There'd be a sign

on his old place saying he done
moved, try this address. I'd go to the
new address and they'd be sawing
away, building his studio all over
again. I don't know how he ever got
anything done.

The other man who really inspired
me was Jaxyson. He put out records
on the Jaxyson label. It was written

"Jaxyson," but under it, it says, "Pro-
nounced Jackson." He had a little re-
pair shop next to the old Lincoln The-
ater on Seventh Street, in Oakland.
That was the heart of the black ghetto
in the 1930s and '40s. I was always
hunting for records there. I was just a
record collecting freak.
You were a teenager?
When I came to this country from Ger-
many in 1947, I was 16. I went to
school in Southern California until I

came up here, to the Bay Area, in '53.
So from about '53 on is when I got into
the idea of making records. Those
guys, Geddins and Jaxyson, probably
had the most influence on me. I always
thought that records were literally
made in some huge factory where art-
ists walked in one end, like mice in a
cheese plant, and out came the re-
cords at the other end. I had no idea
how they were made. But Mr. Jaxyson,
he just had a record cutting machine.
He literally recorded guys who came in

But how did you get the idea of jump-
ing into your car and going down
South to record?
I remember Sam Charters, in about
'57, going down South and coming
back with a trunk full of old records.
Stuff I'd never seen before-like old
scroll Victors. You know, Memphis Jug
Band and stuff like that. Sam would
come over to where I was staying and
listen to Lightnin' Hopkins. I was totally
addicted to Lightnin' Hopkins, ever
since I heard his first records on the
radio. We didn't know where Lightnin'
was from. I saw an article in a French
magazine saying that perhaps Light-
nin' Hopkins was from Mississippi, but
they weren't quite sure. Maybe it was
Texas. We didn't have the sense to call
up one of these guys like the Biharis (of
Modern Records), which we could
have done if we had had any ingenuity.
Anyway, one summer I got a postcard
from Sam saying, "I found Lightnin'
Hopkins!"

It was like a revelation to me, like the
Book of Moses [laughter]. I said, "My
God, he actually exists." The next year,
I believe it was in '59 . . . I have an
older sister who was working in Albu-
querque, and she needed her car driv-
en down there. So I said, "Well, that's
halfway to Texas." So I drove her car to
Albuquerque and took a bus to Hous-
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ton. In the meantime, Sam had also
told me about a guy named Mac Mc-
Cormack, who was acting as Lightnin's
agent. He said, "Lightnin' is very suspi-
cious; he's very hard to deal with." But
Sam did record that first Folkways re-
cord with Lightnin' at that time, so I

took a pilgrimage to Houston. I

stayed at the YMCA. I met Mac, and he
took me over to meet Lightnin'. It was
just like meeting God.
This trip was made just as a fan, then?
Absolutely. I just wanted to hunt rec-
ords and visit Lightnin' Hopkins. That
year I didn't do any recording at all. I

had made some tapes before-Jesse
Fuller, in his house-and I had record-
ed John Hogg (he was a relation to
Smokey Hogg), in Los Angeles, with a
fellow named Ken Mills. Mills later
started Icon Records in New Orleans. I

was also a New Orleans jazz freak.
George Lewis was my other idol. I

used to tape record him. I used to go
to The Beverly Cavern with Frank De-
mond, who is now a trombone player
with The Preservation Hall Jazz Band,
when we were at Pomona College. We
used to go every night. I almost
flunked out of that school [laughter].
That was before they had freeways in
L.A., man. So I was already into taping
stuff, but I don't think I had the idea of
starting a label until I went to Texas.
Meeting Lightnin' Hopkins was the rev-
elation?
Yeah. I had never heard of anything
like Lightnin' in these joints. I knew all
kinds of records had been made, but
nobody had captured this man the way
I saw him at Pop's Place. He was just
moaning some blues about how he
hardly could go to work that night be-
cause it was raining so hard, his shoul-
der was hurting, and the chuck holes
were all full of water. He made it into
poetry, all rhymed up. He saw us com-
ing in, but he kept going with the same
drone, with just a drummer behind him.
And he sings, "Woe, this man come all
the way from California just to hear po'
Lightnin' sing." It was just a verse he
threw in there, but rhyming it all the
time. I had never encountered any-
thing like that. Just making up this
stuff. A real folk poet. That's when I

decided I wanted to start a record la-
bel-to record Lightnin' Hopkins in
those joints. Unfortunately, that never
came about because I didn't have any
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money and I had shitty equipment. The
next year, 1960, when I was teaching
school, was the first time I took a tape
recorder.
Let's talk about that first recording trip.
I decided to go down to Texas and
record Lightnin'. I had bought a Rob-
erts tape recorder and an Electro-
Voice 664 microphone, I think it was.
Bob Pinson, who now works for the
Country Music Foundation, was work-
ing in a factory in the Santa Clara Val-
ley. He came from Texas and wanted
to catch a ride with me. I was teaching
in Los Gatos, down near San Jose. I

didn't have much money, but I saved
what I could from that first year of
teaching. I think I was making $7,000 a
year, which was big money then. I

think I had $2,000 saved up for the trip.
I had an old '39 Plymouth, and it broke
down in New Mexico. All the oil came
out and the damn engine burned up
[laughter]. I thought, "Man, we're get-
ting the blues right here [laughter]."
But we drove into Texas. It was very
romantic. The whole country became
like an opening up of the Pearly Gates.

Paul Oliver, who I had corresponded
with, had sent me a long list of people
he knew were from Texas-legendary
old blues guys. Black Ace and a whole
bunch of guys like that were on that
list. We got to Dallas and Fort Worth,
and Bob said he thought Little Son
Jackson was from there. We looked in
the phone book-I think his name was
Melvin Jackson-but couldn't find him.
Bob had the bright idea of going to the
library and looking in an old telephone
directory from the '50s. And there it

was, Melvin Jackson, with an address.
We called him up and asked him if he
was the blues singer. He said yeah, so
we went over. He was working at an
auto parts place. He was a little, shy
guy. I was really enthusiastic. But he
was the first to throw a wrench at me
with this money business. He'd made
commercial records, so he was used
to getting something like what Lightnin'
got-$100 per song.
As an advance or as a flat fee?
It was a flat fee. To me it was a lot of
money. For an LP, I needed 12 songs. I
couldn't possibly pay him $1,200. I

think I finally told him that this was just
like one record. I must have been per-
suasive. He said, "Okay, I'll make
some numbers for you."

And where did you first record him?
At his house, in his living room. I had
one microphone, and I balanced it be-
tween the guitar and his voice. He had
a very low voice, so it prepared me for
what was to come with Mance Lip-
scomb. Jackson sang quietly, but he
played very loud guitar.
Did you continue to follow the list you
had?
Yeah, but they were just names. I don't
think they meant that much to me. The
people who meant something to me
were the people I'd heard records by.
There was a guy on a Talent 78 I had,
his name was Little Brother. I remem-
ber I saw a bunch of black guys sitting
on the curb, playing dominoes. I asked
them, "You ever hear of a guy named
Little Brother?" They just looked at me.
I later found out that they usually think
you're a bill collector or some govern-
ment agent or some damn social work-
er. I said, "I have some old records by
him." All of a sudden one of them said,
"Yeah, he used to hang around with
Black Ace."

I knew that Black Ace was on that
list. I said, "Where can I find Black
Ace?" The guy gave me the name of a
tavern, and he said, "He comes in
there every afternoon at five o'clock.
You can't miss him because he's got
'Ace' written on his shirt." So I thanked
them and went to that beer joint. This
black man walks in with "Ace" written
on his shirt [laughs], and I asked him if
he was Black Ace. "That's what they
used to call me," he said. He still had a
steel guitar, but he didn't have any
strings. I didn't record him then be-
cause he said he needed some time-
he hadn't practiced.
Why had these guys not recorded for
some time?
That music was fading very quickly.
Little Son Jackson was almost a rhythm
& blues artist, like Lightnin'. In the early
'50s, that kind of low-down blues was.
selling really well to black people who
came from the South. Especially out
here in California, there's a lot from
Texas and Louisiana. They were mak-
ing pretty good money in the war in-
dustry, so they were willing to buy re-
cords and willing to pay to hear these
guys. Bill Quinn, another inspiration to
me, put out Gold Star Records, in
Houston. His personal taste was
schmaltzy German waltzes. Lightnin'
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went to to Bill and
need me some
Lightnin' needed

said, "Mr. Quinn, I

money." Whenever
some money, he'd

find a record man who'd record him.
However, by 1960, black music was
changing fast-it was going to soul
music.
How many recordings did you actually
do on this trip?

I did Black Ace, Little Son Jackson,
Mance Lipscomb. I met Mance that
same summer. There is actually a story
to that. Lightnin' made a record called
"Tom Moore," a very stark ballad about
"there ain't but one thing this black
man done wrong, but move his wife
and family onto Mr. Tom Moore's
farm." It's a really strong protest song

about the mistreating of the field
hands. So Mac said, "Let's drive up to
Washington County. I think that's
where Mr. Tom Moore lives." So we
went to Navasota, and Mac walked into
a feed store. He asked, "Does Tom
Moore live here?" They said, "Yes, Mr.
Tom Moore's got an office over the
bank building." [Laughter.] Mac was
pretty brash at that time, but I was
scared. I didn't know what the hell we
were getting into. Mac calls up Tom
Moore, and he invites us up to his
office. It was a nice, big office, and he
had pictures of his plantation all over
the wall. We talked to him for quite a
while. Mac asked him if there was a
black hand who played for his people.
Tom Moore said, "Yeah. I don't know
his name, but you can find out if you go
down to the railroad station and ask
for a guy named Pegleg." So we went
and asked Pegleg, "Who's the guitar
picker around here?" He says, "Oh, his
name is Mance Lipscomb. You can
find him out on the highway, cutting the
grass." He also told us where he lived.
And that's where we met Mance Lips-
comb. He had just come off a tractor.
I made a record that same evening.
It became the first Arhoolie record-
Arhoolie 1001.
That was quite a memorable trip.
Everything that happened on that trip
was like that. I went from there to Loui-
siana. I had heard about Cajun music
from Bob Pinson, who played me
something by The Hackberry Ram-
blers, on Bluebird. So I asked for some
Cajun music at a service station in La-
fayette. They sent me to a bar. I re-
member there was a very attractive girl
as a bartender. I asked her if she had
ever heard of any Cajun music, and
she just started laughing. She said,
"Yeah, that stuff is crazy. My boyfriend
and I went to this place, about halfway
to Breaux Bridge, called the Midway
Club." Sure enough, I got there and
they were going full tilt. It was Aldus
Roger and his band. They were play-
ing a song I loved: "God Didn't Make
Honky Tonk Angels," the Kitty Wells hit
that J. D. Miller wrote. One singer
would sing in French and the other in
English. All these old couples were just
two -stepping along, walt2ing away. It

was a neat sight. They were all really
friendly. I didn't record Aldus Roger. I

think I was sort of scared. I thought he
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was too big-time for me. Also, I couldn't
handle his amplifiers with my one mi-
crophone. I went to Hackberry, which
is just south of Lake Charles, on a later
trip because I figured that was where
The Hackberry Ramblers were from.
It's just a dinky town, maybe 50 peo-
ple. I asked a lady in a little cafe there
if she'd heard of The Hackberry Ram-
blers. She said, "Yeah, that's Luderin
Darbone. He lives right back in Sul-
phur, on Darbone Street." So I walked
in his house-I think the next day was
Sunday-and he got all his boys to-
gether, and we made a tape in his
house. I also loved New Orleans jazz.
That was my other pilgrimage place.
Did you do a lot of work on the tapes
before you put them out as records?
I didn't know nothing about that. What
was on the tape was what would go on
the record. I would take it to the guy
who cut my masters, and he would
fiddle with it sometimes. He'd say, "We
can boost this a little or take some of
that out." He just had a couple of tone
controls. I don't think he did much. I

didn't know what I was doing. I was
kind of dependent on these people to
know what they were doing.
How did you decide whether to record
someone in his home or in a studio?
Money [laughter]. That was the big
thing. I didn't have any money. Studios
cost me $10 or $15 an hour at that
time. That was a lot. I don't think I did
any studio recordings at all the first
year. The next trip, I did a couple in
little, funky studios. Also, if it was
acoustic stuff, I didn't really see any
sense in a studio. The only time I need-
ed a studio was if I had a piano player
or something-or if there were several
musicians.
So all you had in the field was your
Roberts tape recorder?
Yeah. It was bad. In the second or third
year, it started overmodulating, overre-
cording everything. One whole sum-
mer of stuff was wasted. There were
some good piano players I recorded in
Houston, and that's all useless. When I
found out it couldn't be used, I looked
up Jack Lauderdale, of Swingtime Re-
cords. I figured I had to get something
out. He had some wonderful Joe
Turner and Pete Johnson stuff that he'd
issued on 78s-some Lowell Fulson,
too. So I bought the masters. I picked
the most uncommercial stuff. He sold

If I thought a song had commercial potential,
I'd probably reject it. I only re
something because I liked it.
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them to me for $250. He said, "None of
those ever made me no money."
Who was your most exciting, or satisfy-
ing, find on these trips?
Oh God, every time was something
different. I guess Mance Lipscomb be-
cause it was so dramatic. But never
forget meeting and recording Fred Mc-
Dowell in [Como] Mississippi. I believe
I heard about him from one of Alan
Lomax's records. He came out on that
Atlantic series, "Roots of the South."
Fred McDowell knocked me out. So I
wrote Lomax, and he told me McDow-
ell was from Mississippi. He gave me a
route number. I went to the post office,
and they said, "You go up Highway 61,
make the third or fourth left turn, and
it's the second ranch on the right."
Lomax loved music, and he was such
an open person. Fred told me later that
Lomax didn't give him nothing but $5
and a couple of Cokes to play for him
all night long. So I paid him a couple of
hundred dollars, I guess. He thought
that was his house
that night. He and his wife were so
sweet. We made that record the day I
met him. I had a Capps condenser
mike. It was a nice sounding, omnidi-
rectional microphone. You had to put it
in a good place to catch both the voice
and the guitar.
Did you have a new recorder by then,
too?
Oh, yeah, I had the Magnecord by
then. That was my war horse most of
those years. That's the same kind that
Bob Shad and the Biharis had, too. It

gave out on me, but I still have it. I

remember another trip I made to North
Carolina. One of my favorite old time
fiddlers was J. E. Mainer. I think I found
out from Lomax that he was from Con-
cord, North Carolina. I looked in the
phone book when I got there, and sure
enough, there was J. E. Mainer on
Poplar Road. I drove out there and
said, "I'd like to get your story." I didn't
really know what to do with him-I just
wanted to meet the man. Then I said,
"I'd like to get a couple of pictures of
you." He said, "Oh, that'll be $5,
please." [Laughter.] Then he said,
"You've got to buy me a bottle." So I
went down the road to visit the lady
with the bootlegged whiskey. The first
year I just talked with him. The next
year I went back with a German cou-
ple. They were making a film for Ger-
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man TV, and I made a record. I loved
that record. It was a Sunday morning. I
hung my microphone from the ceiling,
and he had his son and daughter, a
guy on bass, and a mandolin. I just
lined them up in a circle under the
microphone, with him in the middle be-
cause he was the fiddle and he did
most of the singing. I figured he ought
to be the loudest. That was LP 5002.
Some people might think you were ex-
ploiting these guys. Did that ever enter
your mind?
No. Exploiting never entered my mind
because they didn't seem to have any
such feelings about it. Guys like Light-
nin' and Little Son Jackson, who had
made commercial records, wanted a
lot of money, but I couldn't afford it.

And I wasn't making any money, that
was the other thing. Jac Holzman, of
Elektra, once told me it took him seven
years to break even. It took me a lot
longer than that. But it never dawned
on me that I could be exploiting them. I
was just having fun, and they were
having fun. It was just a mutual enjoy-
ment thing.
How did you get the business going?
My format followed the Folkways label.
They seemed to be a neat label, al-
though they were very expensive. I

couldn't afford many of their records.
But I liked the way they were pack-
aged. Wayne Pope, who did all the
layout and art work, and his wife and I
would sit at this table with sponges
and we those damn cover slicks
down, all 250 of them. The pressings
had come from the pressing plant sep-
arately. Mac had written the notes.
Who is the top -selling Arhoolie artist?
Clifton Chenier. He was the best-seller.
I met him through Lightnin' Hopkins. I

just liked to hang out with Lightnin'
wherever he played. One night he
said, "Chris, do you want to go see my
cuz?" I said, "Who's your cousin?" He
said, "Cliff, Clifton Chenier." The name
rang a bell because I think I had a
Specialty record by him, and maybe a
Checker. To me, that was rhythm &
blues. I wasn't all that enthusiastic, but
if Lightnin' wanted to go. . . . I was just
like his little dog. I said, "Sure, let's go
over and see him." So we went over to
Frenchtown, in Houston. I'll never for-
get. We walked into one of those little
beer joints, with hardly anybody in it.

There were two couples dancing.

AUDIO/JUNE 1988 61



0

0

There was this man, with his accor-
dion, and a drummer. He didn't have
no band at all. He was playing these
really low-down blues-mostly in
French, but some in English, too. Clif-
ton came up to me afterwards and
said, "Oh, you making records? Come
on, make me one!" He desperately
wanted to have a single. This was
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three or four years after his Checker
record and tour. It did okay, but he
hadn't had anything since then. This
was about '63 or '64. So we went to Bill
Quinn's Gold Star studio the next day
and did the single "Ai Ai Ai (Under-
neath the Evergreen)."
How did you come to do the first Clif-
ton Chenier album?

I went back the next year, 1964. The
Houston distributor had actually sold a
few of the single-a thousand, I think,
but at least I broke even on it. The next
time I took him in the studio, he made
several zydeco pieces. He also did a
tune I called "Louisiana Blues." He
came running out of the control room
right after he cut it and said, "I gotta
call my old lady." He said, "Baby, lis-
ten to this one." And the studio played
it back for her over the phone. I re-
member during the recording, Bill
Quinn said, "Chris, this thing will sell
down here." And it did. It had this real
low-down sound. I asked Clifton what
he was going to call this number. He
said something in French. I didn't know
what the hell he was saying. I said,
"How do you spell that?" "You can
write it any way you want to," he said. I

finally said, "Why not just call it 'Louisi-
ana Blues'?" He said, "That's good
enough." It had this phrase, "tous les
jours les memes choses"-either every
night is the same or every night is not
the same with your old lady. It's a
catchy phrase. I probably should have
called it by that French title, except no
one would have been able to say it,
including me! That one sold pretty
good, maybe four or five thousand. It
got onto a lot of jukeboxes, and the
black stations actually played it.
But the reason his records remained
big sellers for you is the white audi-
ence, right?
Definitely. But at that time, he wanted
me to get a single out so he could get
some work. It did succeed in that.
Did you have him under contract?
No. I don't sign anybody up on an
exclusive. I only agree to do one rec-
ord. That's been my contract ever
since I started. I always try to tell an
artist, "I can only do so much for you. If
somebody else comes along and of-
fers you more money, go for it, but I

wish you would let me know." Because
if it's RCA or Mercury, I say, "Go."
They'll make a lot of money, and they'll
help me sell mine. But if it's my compe-
tition, like Delmark Records, then I

must confess, I would try and tell them,
"No, don't do that. Because they can't
do any more than I can as far as get-
ting your name out there." But I re-
member the record Fred McDowell
made on Capitol. That put his name
more places than I ever dreamed of.
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And he became a real going concert
artist after that. / Don't Play No Rock
and Roll was the name of the album.
But you did have a couple of artists
who left for larger companies.
Yeah. Big Mama Thornton, after she
recorded for me, recorded for Mercury
and Vanguard. Of course, everybody
was after Clifton. I remember talking
with Jerry Wexler about it. He wanted
Clifton for Atlantic, except it was just
impossible for me to agree to it. But I
learned something: I hate to be the
middle man.
Why did Wexler come to you to get
Clifton?
Clifton met Wexler at the Ash Grove, in
L.A. Clifton called me and said, "This
man wants to cut some records. Why
don't you talk with him?" So I went over
and met with Wexler. He wanted to
sign Clifton up for five years and guar-
anteed him one record. I said, "Well,
will you guarantee so many a year?"
No, he wasn't willing to do that. I said,
"Are you at least willing to pay him real
well?" He said, "No, I'll pay him what
you pay him." I said, "What's the point
in that? And I'll have no guarantee that
you will issue anything after that. What
are we going to do if we want some
local material? He needs to have juke-
box numbers out there every year." He
says, "Well, I'll let you do that." But he
was totally noncommittal about it all. I

told Wexler that Clifton had told me
what he wanted. Clifton needed a new
trailer and $3,000 or $4,000 worth of
equipment. Wexler wasn't willing to
give him that up front, so that blew that.
What about other Arhoolie artists?
About a year or two after I recorded
Mance Lipscomb, this lady calls from
L.A. She says she's from Reprise Rec-
ords, Frank Sinatra's new record com-
pany, and they're interested in Mance
Lipscomb [laughter]. I said, "Really,
how come?" She says, "Well, he
sounds like a very interesting folk art-
ist." So we actually did make a deal.
Reprise Records actually recorded
enough material for three LPs. That
was the biggest money Mance had
ever made at the time. They didn't
keep them in print very long, of course.
They issued one, and then reissued it a
couple of years ago.
What can an independent company do
to keep its artists?
I'm not sure they should. See, I never

AUDIO/JUNE 1988

yN to a* f
14
at.
IS
A ;1

reb, "s,
s 14344Vts. r

vs. 1r05,, 41v ,-"4.fiNfrib

You can more oney from owning
copyrights than selling records, but I enjoy
pacjdng recur more than filling out forma

really looked at it as a business. I only
recorded something because I liked it.
If I thought it had commercial potential,
I'd probably reject it. I was anti any-
thing that was really popular. Ralph
Gleason always 'told me, "Chris, you
don't have a record company, it's your
hobby." And that's true. I never went at
it as a businessman. When I first met
Bruce lglauer, he said, "I like your la-
bel, but you don't do anything for your
artists." I told him that's not my forte. I

record things that I like. I'm not going
to be a manager or agent or booking
person for somebody and get tangled
up in their whole life. I don't like that
part of the business. I hope they'll find
somebody who can do that for them.
Iglauer's been good at that. He's done
a lot for his artists. I realized I'm not a
good bargaining man. I leave that to
the people who are good at it.
You were saying that Clifton has been
your best seller. How many records
did he sell a year?
Maybe 5,000 the first year, and be-
tween 500 and 1,000 the following
years. But they keep selling.
Do most of your records continue to
sell?
No. The country blues stuff is almost as
dead as a doornail. Like that old stuff I
did in Memphis, with Fred McDowell
and Furry Lewis. That totally stopped
selling. Maybe I'll sell about 40 a year.
About two years ago, for the first time
in my whole history, I withdrew about
50 items from my catalog. I felt they
were clogging the pipeline. I still ship
them to overseas distributors, but in
this country I'm going to start selling
them directly to stores who want them
at a fairly low price. There's no money
in them if you do it through distributors.
How many records are in the catalog
now?
About 300. But in this country, it has
about 250.
Isn't it expensive to maintain a large
catalog of records?
It sure is. And it's becoming more so all
the time. Just the simple fact of stock-
ing them and having them on my
shelves and the shelves of a distribu-
tor. Fortunately, I've gotten into all as-
pects of selling records. Not only mak-
ing them, but wholesaling and retailing
them as well. I'm not very good at
learning what the problems are out of
books. But I've found out it's very, very

difficult to maintain items that don't sell.
Do you have a distributor for Arhoolie?
I have several distributors. The one I

own, Bayside, is my West Coast dis-
tributor. For the rest of the country I use
The House, in Kansas City, and then
Rounder Records, back East. They're
sort of a similar operation to mine, ex-
cept threy're bigger. They came along
later than I did, but they've done a lot. I

also have Floyd's, in Ville Platte, Louisi-
ana, but he can only sell my Louisiana/
French music.
Why are you unable to service the
whole country through Bayside Distrib-
utors?
There are several reasons. The main
reason is that the big chain stores de-
pend on a salesperson coming in to do
their inventory. They do not order on
their own. If you don't have a local
sales rep, you don't sell no records. My
sales guys go to Tower Records-
about 60% of our sales are through
Tower-but they go in just like a big
grocery store. The reps say, "You need
this, you need that." As long as the
store has a budget for the records that
month, they'll put them in. If they don't
sell, they come back.
Let's talk about selling records through
stores versus mail order.
I started off in mail order. I started the
International Blues Record Club before
I had a record-from people who sent
me $5 for a record. When the record
came out, I sent it [laughter]. I made
money to buy my first tape recorder by
selling 78s through the mail. I did it
through a British publication called
VJM, which I think stands for Vintage
Jazz Mart. I would advertise 78s, and
people would bid on them. I would
pack them up, send them the bill, they
would send me the money, and then I

would ship them. The first Arhoolies
were sold pretty much to that same
audience. They were collectors. At that
time, there were very few blues LPs.
around.
What's the percentage today of mail-
order sales versus store sales?
I do very little direct mail order myself. I
get quite a few inquiries, because on
all of my albums, it says send a dollar
for a catalog. I'm going to have to up
that to two. It costs me a dollar just for
postage.
But you get full retail on a mail-order
sale..
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Yeah, but, it's a lot of work, too. I'm still
not sure whether it's worth it. But I am
selling a lot now through Down Home
Music, which is the store I own with
Frank Scott. They specialize in selling
not only Arhoolies, but every other
blues record, old-time country-an
enormous repertoire. Arhoolie itself
sells very little, maybe $100 a week,

Flaco

Jimenez

Country
Joe

McDonald

through the mail. Down Home is sepa-
rate. They're just like any other retail
store. They actually buy from our dis-
tributing company. I keep it all very
formal. I sell to my distributor, and
Down Home buys from them. We give
them a little deal, but that's about all.
How did Down Home Music come
about?

I started it some years ago when an
upholstery shop moved out of here and
I had all of this space. I wanted a real
record store. So I hired a guy and
opened a little store. I had all kinds of
records in there, but no customers.
Frank Scott had a really good store in
L.A., so I called him up. It was the right
time and the right place. He's the man
who really runs it. People can always
find stuff here. If you want "The Bull-
frogs of North America" on Folkways,
we got it for you [laughter].
You must get customers from all over.
We had some guy from Germany come
in with two empty suitcases. He filled
them up with $1,500 worth of records.
B. B. King bought over $1,200 worth of
records the first time he came. Los
Lobos has been in. When we opened
the store, George Thorogood played.
Ry Cooder will call up and want to
know such and such.
Your catalog includes blues, country,
Yiddish, Cajun, Polish, Hawaiian-
everything. How do you get a record
store, besides your own, to carry all of
these different kinds of records?
There are very few record stores in the
world that carry this kind of extensive
repertoire. We were very fortunate on
the West Coast that Russ Solomon
started Tower Records. His philosophy
right from the start was: If it's available
through a domestic distributor, he'll
carry it. And he's pretty much stuck to
that until very recently. There's so
much stuff that doesn't move-like
bluegrass. The bluegrass section in
Tower has really shrunk. But Tower is
an unusual chain. I can count the spe-
cialty stores for the whole country on
the fingers of one hand. It's very diffi-
cult. I'm amazed they sell anything at
all. Who would put an Alex Moore or
Black Ace out there?
Before we totally get the blues for Ar-
hoolie, we should point out that a num-
ber of songs published by your Tradi-
tion Music have become hits. Tell me
the story about Country Joe McDon-
ald's "Fixin' to Die Rag."
I should tell you first that I didn't know
anything about this aspect of the rec-
ord business until I met Eddie Shuler,
in Lake Charles, Louisiana. I've got to
give that man credit. He was one of the
record guys I looked up on one of my
early trips. I knew he recorded Cajun
music. I brought him some tapes, and
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he said, "What do you want these
damn tapes for? Get their songs." I

said, "What are you talking about, get
their songs? I got their music, that's
what I want to listen to." He said, "No,
that ain't what I'm talking about. Get
their copyrights." It still didn't click. He
said, "Look, if some famous singer
likes one of your guy's songs, you can
make a whole bunch of money off the
copyright." He explained that the song
itself is worth some money. You have
to publish it and let the world know
you're the publisher. And if somebody
records it, they've got to pay you-at
that time it was 20-for every record
they sell. Then you split that with the
composer.

Now, Country Joe and the Fish. It

was just before the big peace march,
in Berkeley. Ed Denson, who was their
manager at the time, called and asked
if I had my tape recorder ready. I told
him I was leaving to go to Germany the
next day with one of the American Folk
Blues Festivals. I said, "But bring
over and we'll make a tape." I hung the
microphone, my good old Capps con-
denser, from the ceiling. In came this
motley crew of characters-shaggy
looking guys. I'll never forget it. I did it
just like J. E. Mainer. I put them in a
circle. They had a washboard beater
and a guy with a guitar. "One, two,
three, what are we fighting for? . . .

Next stop is Vietnam." I thought it was
sort of a catchy tune. They did it pretty
fast. They did about two or three takes
on each of their songs. I gave Ed the
tape. Joe asked me on the way out,
"What do we owe you for the tape?" I
said, "You don't owe me nothing. Just
let me have the publishing rights." He
said okay. It was just a verbal deal.
Well, the shit hit the fan when they went
to that Woodstock thing. Some rock 'n'
roll band didn't show up on time. And
Bill Belmont, who was Joe's agent/
manager, grabbed a guitar and said,
"Joe, go up there and sing 'Fixin' to
Die'." It became part of the movie and
part of the record, and the money start-
ed rolling in.
Had you formalized the arrangement
by then?
I'm not even sure. I guess we did have
a piece of paper. I think Joe wanted to
renege on it, but Ed Denson said, "I
overheard that. You told Chris. That's a
verbal agreement, and that's binding."

AUDIO/JUNE 1988

--Vt1,4WW44gINX44§MUI

When you take ethnic music and try to make
it popular, you grind out all tne good stuff.
What's left over is usually the mush.
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So Joe agreed to that [laughs]. That's
how I bought this building. I remember
the money literally rolling .in. I couldn't
believe it. I put my down payment on
this building. It wasn't just the record,
but the movie, then overseas records. It
came in from all directions-from BMI,
from everywhere. It was weird. It was
nice to have some money suddenly.
Joe would have said it was karma
[laughter].
Well, he also said, "What did Strach-
witz ever do for me?" [Laughter.] Actu-
ally, a couple of years ago, I gave it
back to him. I don't have that copyright
anymore. Unfortunately, it's been his
only really big -selling song. The next
time I made some money on a song
was on The Stones' Sticky Fingers,
"You Got to Move."
When did you first record the song with
Fred McDowell?
It's on the second record I did with
him. But I wasn't the first. Pete Welding
had recorded it. But Pete was so nice,
he didn't say nothing. I told him I made
the copyright for Fred. The first money
I took from Joe McDonald was used to
copyright all of the songs I had record-
ed. It costs money. You've got to have
somebody write the lead sheet for
each of the songs. So somebody has
to listen to the tape, write down the
notes, transcribe it on the paper. That's
going to cost you about five or 10 or 15
bucks per song. Then you got to send
it to the Library of Congress and have
the copyright registered. That costs
you another $10 or so. That's a whole
bunch of money when you're dealing
with a whole bunch of songs.
And if nobody bothers to copyright a
song?
Then you can easily lose :hem. I was
lucky that a lot of these people said,
"We know you and we know we should
pay this so we will." But if some cold,
cruel business guys would have been
at the other end, they'd say, "The hell
with you guys, you didn't register. This
is in the public domain now, and we
ain't going to pay nobody." I think they
could have easily done that with "You
Got to Move." But Mick Jagger was
really neat. The first record gave Fred
McDowell composer credit. We later
found out that their manager, Allan
Klein, had a contract saying that every
song The Stones sing and record is
written by them, and that he is the

publisher. The Stones told Atlantic to
put Fred McDowell's name on the rec-
ord. They didn't know who the original
publisher was. They said, "We learned
this from Fred McDowell. Put his name
on it."
They did this on their own?
Yeah. So all hell broke loose. I started
collecting money for it. Then I got a call
from Manny Greenhill, a friend of mine.
He said, "Chris, what are you doing!?
You're stealing my song!" I said, "What
are you talking about, Manny?" He
said, " 'You Got to Move' is Reverend
Gary Davis' song!" I said, "What are
you talking about? It's not Fred Mc-
Dowell's? I know and you know it's a
public domain song, but The Stones
say it's Fred's song, so it's Fred's
song." So I asked Fred McDowell
where he had learned the song. He
said, "Man, I learned it out of a church -
book, a hymn book." "Oh, God!" I

said, "Do you have a copy of the hymn
book?" He said, "Yeah, I got it right
here." He
would have a date on it. If it had a date,
then he would be the arranger of a
public domain song.
If the date was early enough.
Yeah. The book came, and there was
no date in it. My lawyers finally told me
to make a deal with Manny. Manny
Greenhill is a sensible man. "Instead of
fighting each other over a few dollars,"
I said, "let's get together and make
both guys the composers of this song.
The Stones do Fred McDowell's ar-
rangement with that slide guitar. Rev-
erend Gary Davis does not play slide
guitar, he picks it." It's basically the
same song, though. I suggested that if
somebody records it the way Fred
does it, Fred should get three-quarters
of the money. And if somebody re-
cords Gary Davis' version, then he
should get the bulk of the money.
Manny said okay.
Didn't you have problems with Allan
Klein, too?
Oh yeah. He had his name in there
right from the beginning. The British
society had already collected on his
behalf. We had a hell of a time getting
it back from him.
So you sued Klein and won?
Yeah, we did. It wasn't that difficult, but
it was difficult collecting the money. It
was Jagger's niceness that put Fred's
name on that record and saved us.
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Just before Fred McDowell died, I went
to Mississippi with a check for over
$7,000. That was the most money he
had ever seen in his life. There's more
money in copyrights than in selling re-
cords, but I enjoy packing records
more than I do filling out copyright
forms.
Why is there so much great American
music that the majors won't release
here, but will license to foreign compa-
nies?
The biggies won't consider anything
that sells less than 50,000 records.
They just don't want to fool with it. At
least they are willing to license now.
This is in the last 15 years. Before that,
if you wrote to them about licensing
their material, you wouldn't even get an
answer. They would sit on these things,
like hens on their eggs. Now, in order
to protect their ownership-I think
that's one of the reasons-they are will-
ing to license the material. It reinforces
their ownership. Whether or not they
are the legal owners is a whole other
ballgame. Take the stuff that comes
from the old Paramount label. Fantasy
claims they bought the Riverside label,
who claims they bought the Paramount
stuff. Also, Jack Buck says, "I bought
the Paramount stuff." Even if two peo-
ple gave money for it, how are you ever
going to prove it? There were no mas-
ters-they were all dubbed off of 78s.
Or you're dealing with a small label
that was owned by some disc jockey
or some jukebox operator, who sold it
to somebody down the line, who was
bought out by somebody else. How
can you ever tell who was the actual
owner?
What about royalties?
I should say something about this busi-
ness of royalties. It's not an old con-
cept. I think it is fairly recent, since the
'60s, or a little bit earlier. In the union
contract, to the best of my knowledge,
there is no mention of a royalty paid to
the leader or to the sidemen. You pay
session money, and that's it. There are
several companies I know-Delmark is
one-that say, "We go by what the
union says. We pay union scale. We
pay no royalties." So there are no roy-
alty requirements if you are a union
musician. I am not a union label, of
course, because almost none of the
musicians I recorded belonged to the
union. But I feel an obligation if some -

66

thing is a big seller. I think that the
people who created the material
should share it. So I furnish artists with
statements saying how much they
sold. How much to pay? That's another
difficult situation because it varies.
When The Maddox Brothers and Rose
first recorded, they said, "We made
union scale, but at the end of the ses-
sion, the man took it back from us!"
Rose said, "I don't mean them any
harm. They did more for us publicity -

wise than anybody has. They got us on
the radio and the jukeboxes. We made
more money playing gigs behind that."
But that was a common practice, espe-
cially in the Mexican field. Artists never
got any money for it. My example when
I started was Prestige, for which I did
some sessions. They were paying 200
an LP, and I think that's what I used at
that time. Now I pay roughly 500 per
record royalty. And there's usually
some advance that I pay. I think peo-
ple ought to be paid for their time. On
his best-seller, Clifton said, "Chris, I

don't want no royalties. Just pay me
five thousand flat." And I did. That's
one he lost on, because it turned out to
be his best-seller. But maybe I'd have
just paid him royalties on it anyway
since I'd covered my $5,000 advance.
Let's change the subject a little and
talk about your personal tastes. At first
it seemed to be mostly blues and
country and jazz, but now you seem to
be getting more into regional and eth-
nic music.
I had a liking for most of it right from
the start. I heard Mexican accordion
music when I was in high school. Kids
in school called me the Crazy Mexican.
I love the sound of the language.
Spanish is still music to my ears, even
though I don't understand much. May-
be it has to do with my European up-
bringing. I don't remember listening to
much polkas and waltzes, but that's
basically what Mexican music is-at
least the music here in the North, mu-
sica Nortena. It's very Germanic, Cen-
tral European. It took a lot from the
Italians, Germans, Bohemians, Poles.
Is that how you got into the Yiddish
and Polish music?
The radio has been my real educator.
When I was going to Pomona College,
I listened to a radio station in Los An-
geles that had this weird -sounding
German. I spoke German, you see, but

I couldn't quite understand all of it. I

finally asked a friend of mine what it
was. "Oh," he said, "that's Yiddish!"
[Laughter.] But I didn't like the music
they played on that show. It was all
squeaky clarinets and sort of hokey
stuff. Jeff Alexson, the guy who runs
Kaleidoscope Records, came over a
couple of years ago and said, "Oh,
Chris, you gotta hear this little band at
the Freight and Salvage [a club in
Berkeley]. They're just great." I went,
and there was this band of two fid-
dlers, a flute, an accordion, and a
bass. And they were playing this Cen-
tral European stuff. It was the Klez-
morim in their first incarnation. I

thought it was a neat sound. To tell you
the truth, what also really got me
turned on was that I saw they were
mostly young, Jewish people, playing
their own music. I had met people of
Jewish extraction who wanted to play
blues or old-time string band music. I

could identify with them,. because I

didn't want to play German music. But
I thought, here are some Jewish kids
who really want to play their own stuff.
And the music was so wonderful. I just
fell in love with it. I said, "Let's go make
a record."
What about Polish music?
It was a similar thing. First of all, where
I came from-it was Germany at the
time, but it's now Poland. During the
War, when I was a youngster, we had
POlish stable hands. They were forced
laborers in our village. The Nazis would
round up whole blocks of them in War-
saw and bring them in to work the
fields. They were the only people I real-
ly associated with-the only guys our
own age we spent any time with as
children. We spoke a pidgin German.
They were really nice, down-home
people. Dick Spotswood, who did that
series of reissues 'of American vernac-
ular music for the Library of Congress,
played records of Polish and Ukranian
music for me. Especially the extraordi-
nary Ukranian fiddler, Pawlo Humen-
iuk. He had a wonderful country sound
with just a bowed bass behind him.
The Polish stuff was very much like it. I

always did like polka bands. That was
a very popular kind of music back in
the '50s. Down in Texas, they have
what they call Bohemian bands.
They're Czech. They settled there in
the last century and still play a fiery
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brand of European brass band music
that has a definite Southwestern swing
to it.
Do you feel that any of this could be
commercial music?
I think Los Lobos is showing that Nor-
teno music can be commercial if you
mix it with rock 'n' roll. When Les Blank
made that film with them on polka mu-
sic, In Heaven There Is No Beer, one of
the disc jockeys in the movie said, "I
don't know if that'd be all that good.
We would probably all sound like Law-
rence Welk." That's true. When you
take an ethnic music and try to make it
popular for everybody, you usually
grind out all the good stuff. What's left
over is the mush. There's a lot of re-
gional and ethnic music today, but I

haven't touched a lot of it because I

know I can't sell it. Like the Bohemian
music from Texas, for example. The
Yaquis and the Papago Indians of Ari-
zona play a kind of Norteno music, but
they don't sing. They just play instru-
mentals with saxophone and accor-
dion, together with drums and bass.
That's their dance music. That's going
as strong as ever. It's all over the
place. With the Mexican stuff. you have
guys tell you, "The youngsters go to
school with the Anglos, and in school
they all want the Anglo music. But
once they graduate and come back,
they come to our dances again."
Things are changing. There are very
strong regional musics. It's a social
music.
Tell me about Flaco Jimenez.
He's the parallel to Clifton, an extraor-
dinary musician and charismatic per-
son. Flaco really enjoys playing with Ry
Cooder and Peter Rowan, where he is
the sideman and has to listen to what
they're playing. He doesn't depend on
the bag of tricks he plays in the con -
junto field. Ry Cooder took him along
on the Chicken Skin Review for a while.
They went all over the place. They
went to Europe. Peter Rowan did
something similar. Flaco was also on
several records with Bob Dylan and
Santana:
What's the difference between con -
junto and Norteno music?
It's the same thing. Conjunto simply
means "group," and it's used in a lot of
Spanish-speaking, regional styles. In
South Texas, the term usually means
an accordion group with bajo sexto,
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drums, and bass. But the style is also
called musica Nortena. In Mexico, they
call it that because it comes from the
north. It's popular all over Mexico, the
Southwest, and in Chicago-wherever
there are Mexicanos from Texas or
from the north of Mexico. There's more
money up here than in Mexico, so all
the good musicians come up here.
What's been the greatest satisfaction
for you?
I enjoy recording this music. I get such
a pleasure from it. I think there must be
others out there who will share that joy.
When Flaco Jimenez was in Europe, it
gave him great pleasure to meet a new
audience. Mance Lipscomb and Fred
McDowell had pretty harsh lives, but
they really enjoyed their last years. I

enjoyed those blues shows in Germa-

ny-it was amazing to see the reaction
of the Europeans. These guys had nev-
er been anywhere except in beer joints
where people threw bottles. All of a
sudden, they were celebrated musi-
cians! There's so much good music in
this world. I just like to put some of it
out there so people can hear it. The big
music industry pushes the over-
dubbed, overproduced stuff they have
an interest in. I figure somebody's got
to fight it Somebody's got to put some
real good stuff out there. A

Editor's Note: Down Home Music, the
retail store/mail order firm operated
by Chris Strachwitz, is located at
10341 San Pablo Ave.. El Cerito, Cal.
94530; (415) 525-1494.
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EQUIPMENT PROFILE

AKAI AD -93
DIGITAL
AUDIO TAPE
RECORDER

Manufacturer's Specifications
Frequency Response: 2 Hz to 22

kHz, ±0.5 dB.
Dynamic Range: Record, 90 dB;

playback, 96 dB.
S/N: 92 dB.
THD: 0.005% or less at 1 kHz, 0 dB.
Wow & Flutter: Below measurable

limits.
Analog Input Level and Imped-

ance: 316 mV for 0 dB, 47 kilohms.
Digital Input Level and Imped-

ance: 0.25 V peak to peak, 75
ohms.

Analog Output Level and Imped-
ance: 2 V at 0 dB, 100 ohms.

Digital Output Level and Imped-
ance: 0.5 V peak to peak, 75 ohms.

Headphone Output Level and
Impedance: 30 mW at 32 ohms.

Tape Speed: 8.15 mm/S.

Search Speed: 200 times normal
speed, maximum.

Fast Winding Time: 50 S for 120 -
minute tape.

Power Requirements: 120 V. 60
Hz. (Sample tested was 100-V. 60 -

Hz version.)
Dimensions: 18.1 in. W x 4.6 in. H

x 15 in. D (46 cm x 11.7 cm x
38.1 cm).

Weight: 24.3 lbs. (10.9 kg).
Price: Not available.
Company Address: Akai Div. of Mit-

subishi, 225 Old New Brunswick
Rd.. Piscataway. N.J. 08854.

For literature. circle No. 90
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Although DAT recorders are available in Japan and many
European countries, as of this moment you still can't buy
them from authorized dealers in the United States. Never-
theless, this situation is not likely to continue indefinitely,
despite the attempts of certain record companies to stop
audio technology from progressing along logical lines. That
being the case, I was happy to be able to look at another
DAT entry, Akai's Model AD -93. Its designers have taken
advantage of just about every user convenience feature of
the R-DAT Standard, which was created by 84 companies
more than three years ago. Beyond convenience features,
Akai has concentrated its engineering effort in creating an
excellent, reliable tape transport system as well as digital
and analog circuit topology that takes full advantage of R-
DAT's recording and playback potential.

The AD -93 offers complete automatic subcode recording
functions. When you make a DAT recording, start ID, pro-
gram number and absolute time are automatically recorded
as well. If you want to change the start ID codes, you can
manually erase or record start ID points even after a record-
ing has been made without affecting the audio program in
any way. Renumbering of programs is also possible. Once a
tape has the recording numbers encoded, you can program
up to 60 selections for play from among a maximum of 39
numbered selections on the tape. Direct selection of pro-
gram numbers is accomplished by using the number keys
on the supplied remote control. Skipping one or more selec-
tions, either forward or backward on a tape, is possible by
using appropriate keys on the front panel or on the remote.
Fast cue and review, at 16 times normal play speed is
available, as are the now familiar repeat play modes com-
mon to most CD players (and DAT recorders). A particularly
attractive feature is "End Search," a function that quickly
finds the end of all recorded material on a tape that's still
partially blank. With a maximum recording time of two hours,
I find that I rarely fill up a tape in one recording session. It's
nice to be able to find the exact spot to begin recording the
next time I want to add material to that tape.

Using an external timer, it is possible to set the AD -93 so
that it will record a program in your absence or begin
playback at a specified time. As if the microprocessors in a
mechanism such as the AD -93 didn't have enough to do,
this deck even displays nine different error messages if it

1111111111111,"IM

encounters such problems as moisture condensation, bro-
ken tape, overly thin tape, transport motor problems, etc.

Less obvious but equally important are some of the AD -
93's structural features. The capstan motor is a high -torque,
direct -drive type, as is the head drum motor. Three addition-
al d.c. motors are employed for reel drive, tape loading, and
cassette tray drives. The tape head mounted in the spinning
head drum is a spatter Sendust type, combining the mag-
netic properties of Sendust with the wear -resistant qualities
of ferrite. The head drum itself uses a new silicon -enhanced
aluminum alloy for reduced tape and head wear. The chas-
sis features a thick upper panel (1.6 mm) and triple -layer
construction of the side panels, and it is supported on large
pedestal -type feet for reduced vibration.

Six power supplies are used in the AD -93, with the analog
supplies completely separated from the supplies powering
the digital circuitry. Separate digital and analog signal-
handlirg circuit boards are used. Audio amplifier circuitry is
divided into four separate sections: Recording. playback,
left, and right.

Unlike some of the very first DAT recorders I tested, this
one offers two-times oversampling digital filtering and inde-
pendent A/D converters on the recording side, together with
four -times oversampling, digital filtering, and independent
left- and right -charnel DiA converters for playback.

Control Layout
The front -panel layout resembles that of some of the other

DAT machines I have evaluated. A power switch, head-
phone jack, and headphone level control are at the extreme
left. Along the top half cf the panel are the smooth -gliding
cassette drawer, a large fluorescent display area, and a pair
of concentrically mounted record level controls.

The counter display shows either elapsed time, absolute
time, or time of a given numbered program. If playback of a
tape is initiated from its beginning, the elapsed and abso-
lute display times will be the same. However, if you insert a
tape that's partly wound onto the take-up reel in its cassette
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The AD -93's analog and
digital circuitry takes
excellent advantage
of R-DAT's recording
and playback potential.

Amplitude (dB) versus Frequency (Hz) -- Akai Model AD -93 DAT Tape Deck Amplitude (dB) versus Frequency (Hz) -- at 0 dB and -28 dB levels, Akal AD -932.0008 2.000 5.0888 5.000

1.5000 1.500
0.0 .0

1.0000 1.808

-5.088
.50000 .5000

0.0 -10.00 -10.0

-.580

-15.00 -15.0

-1.000 -1.00

20.020.08
-1.588

-2.00010 100 10k 20k 2'00 100 1k
20,25.0

Fig. 1A-Record playback
frequency response at
0 -dB record level of left
channel (solid curve) and
right channel (dashed
curve) using dub of
CBS CD -1 test disc.

Amplitude (dB----) .1 Phase (Degrees --) vs. Frequency (Hz) Akai AD -933.8880 38.80

2.0000 20.00

1.0000 10.06

0.0 0.0

-1.000 -10.e

-2.880

-3.00020
100 10k 20k 30'0

Fig. 2-Frequency
response (solid curve)
and interchannel phase
response (dashed curve).

Fig. 1B-Record playback
frequency response at
0 dB (using dub of CD -1
test disc) and at - 20 dB
(using Japan Audio
Society test tape).

housing, the counter will read elapsed time starting from the
new play point, but absolute time from the beginning of the
tape. Program number, repeat play, tape -travel mode, and
start ID indications are provided in the display area, as is a
digital peak -reading recording level meter calibrated from 0
down to -42 dB. The metering system has a peak hold
function that temporarily retains level indications above
-21 dB. Overrecording-a situation to be scrupulously
avoided with any digital recording system-is shown by a
bright red indicator at the right end of the peak level meter.
Other indicators in the display area show that the deck is in
record mode, when "digital direct" mode has been select-
ed, and the record or playback sampling frequency.

Remaining controls are arranged in two rows along the
lower half of the front panel. A "Tape View" button in the

upper row, when depressed, illuminates the cassette area
during playback or recording so that you can see how much
tape is left. This is a handy feature, but in my view it does not
replace the accurate tape remaining indicators that some
other DAT machines have. Other buttons along this upper
row include "Counter Mode," "Counter Reset," forward and
reverse program skip controls, and fast forward and rewind
controls that also serve as cue and review buttons when the
recorder is in play mode.

Controls and switches along the bottom row include "Tim-
er Start" (used in combination with an external timer), "End
Search," cassette tray "Open/Close," "Repeat," and "A -B"
repeat. There are four subcode handling buttons: "Erase,"
to erase unwanted start ID subcodes; "Auto," to select
automatic or manual subcode recording; "Write," to record
the start ID data at any point on a tape, and "Renumber," to
change program numbers in order (from 1 upward). Other
controls in the bottom row are "Audio Mute" (for creating
blank sections on a tape), "Rec Pause" (to obtain record
mode prior to moving the tape so that you can set levels),
"Play," and "Stop." A "Loading Off" button moves the tape
away from the head to prevent tape and head wear during
pauses. The tape is automatically moved away from the
head drum if no operation is performed for 10 minutes.

The rear panel is equipped with analog pairs of input and
output jacks, a digital coaxial input and output jack, an
optical digital input and output jack, and an "Auto Rewind"
selector with which you can choose to have the tape stop or
rewound automatically when the end is reached.

Measurements
There are very few prerecorded test tapes available for

testing DAT recorders. I have one from Sony that contains
only a few test frequencies at maximum recording level on
both channels, and even fewer test frequencies for testing
channel separation and distortion at -60 dB. Recently, I
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A great benefit of DAT
is that there's no such
thing as tape saturation
at high frequencies.

TNV  %Noise (2) versus Frequency (Ho) Altai DAT Tape Deck

N. .111

N. 001,0
100

Fig. 3-THD + N vs.
frequency at 0 -dB
recording level of left
(solid curve) and right
channels.
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Fig. 5 -Spectral analysis
of residual noise, using
1/3 -octave band-pass
filters, left (solid curve)
and right channels.
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Fig. 4-THD + N vs.
record playback level of
left (solid curve) and right
channels.

acquired a test tape issued by the Japan Audio Society (an
active group which also produced an excellent CD test disc
early on in the development of CD players). Though largely
devoted to musical selections for subjective testing, this
tape does contain a full array of spot frequencies as well as
a sweep from 20 Hz to 20 kHz, recorded at -20 dB.

The AD -93 is the first DAT recorder I've been able to test
using my recently acquired computer -driven Audio Preci-
sion System One test gear. With the aid of this programma-
ble equipment, I was able to prepare some of my own test
tapes, admittedly via the digital -to -analog -to -digital record-
ing and playback route. Since this is the way most users will
record and play back anyway, I felt that it was a fairly
legitimate approach. Among the test tapes I prepared is a
recording of my favorite (and EIA-approved) CD test disc, the

CD -1 issued by CBS Records. Of course, the DAT Standard
did not permit me to prepare this test tape by digital -to -digital
recording either; digital recording in DAT decks is confined to
a sampling rate of 32 or 48 kHz, whereas the CD -1 (like all
CDs) has a sampling rate of 44.1 kHz.

Figure 1A is a graph of frequency response using the dub
of the CD -1's frequency sweep. The level was adjusted for
maximum (0 dB) as indicated on the AD -93's peak -reading
meter. Response of both channels was plotted simulta-
neously and was identical over the range of frequencies
measured. Response was down only -0.23 dB at 20 kHz-
try accomplishing that with any analog cassette deck, using
any grade of tape, at 0 -dB recording level! Here's one of the
great advantages of Digital Audio Tape -there's no such
thing as tape saturation at high frequencies! When you
are recording zeroes and ones at a fixed level on tape, the
tape doesn't really care whether their patterns alternate
back and forth 20 times a second or 20,000 times a
second. Furthermore, when you use a DAT machine, what
you put in during recording is what you get out during
playback.

To further illustrate this point, I compared my homemade
swept frequency tape's response with the -20 dB prere-
corded frequency sweep supplied on the Japan Audio
Society's test tape. The results are shown in Fig. 1B. To
show both curves, I changed the vertical calibration of this
graph (easily accomplished with the Audio Precision sys-
tem), but it is clear that the curves are about as identical as
any two frequency response curves can be.

In Fig. 2 yet another vertical scale was used, this time
extending only ±3 dB about the 0 -dB axis. In this graph,
frequency response is shown once more (solid curve), but
superimposed on it is the interchannel phase response of
the system through the entire record/play process. Phase
error at 20 kHz (indicated by the dashed curve and the
right-hand vertical scale) was a mere - 0.89°! Compare this
with the azimuth of any accurately aligned cassette deck,

72 AUDIO/JUNE 1988



W
E

'LL C
H

A
N

G
E

 Y
O

U
R

 ID
E

A
S

B
&

W
's C

oncept 90 dem
onstrates the shape of audio

art for the rest of this century. C
hallenges tie view

that only a sizeable, intrusive enclosure could produce

sound of true m
onitor quality.

C
oncept 90 is ,B

Z
W

I

M
atrix technology m

iniaturised T
he result C

M
 i and

C
M

2. Loudspeakers w
hose nntity perform

ance is a:

hom
e in lim

ited room
scapes. shbose appearance is

perfectly attuned to design -conscious living.

C
M

 I's presum
ptuously m

assive voice com
pletely

belies its.dim
inutive size. C

M
 2. A

 further dirr ension

giving suprem
e pow

er and bass extension.
ail ogether

a superlative om
nidirectional pattern of sound

radiation. T
he perfect exposO

tion of the state of

B
&

W
 art.

Loudspeake
of A

m
e-'

.
,

tsox 653, B
uffalo, N

ew
 Y

ork s - 240 (

E
nter N

o. 40 on R
eader S

ervice C
ard



In terms of phase response,
DAT recorders are clearly
superior to analog decks.
The AD -93's phase error
was only - 0.89° at 20 kHz!

and you'll see why DAT recorders are so superior in this
regard as well.

Figure 3 shows how THD + N varied with frequency. The
variation, in fact, was negligible. At 1 kHz, THD + N was
approximately 0.008%. While this appears at first glance to
be slightly worse than Akai's specification, I should point out
that I measure THD plus noise, whereas Akai quotes only
THD. The 87 -dB A -weighted signal-to-noise ratio that I mea-
sured for this recorder (using the record mute feature of the
deck to record a "quiet" section of tape) corresponds to a
level of 0.005% all by itself, so the combined reading of
0.008% for THD + N is really not out of line.

Stereo Separation versus Frequency
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Fig. 6 -Separation vs.
frequency with signals
passing only through the
AD -93's electronics (A)
and with sweep of
frequencies recorded on
tape, played back. and
measured for one channel
(B). See text.

Figure 4 is a plot of THD + N versus recorded level.
Instead of expressing THD N as a percentage, the
vertical scale is calibrated in dB below maximum recorded
level. This method of presentation shows that the quantiza-
tion distortion, in absolute terms of amplitude, remains virtu-
ally constant at all recording levels from -90 to 0 dB. As
might be expected, however, the moment the recording
level exceeds the 0 -dB mark, the distortion curve rises
almost vertically. At a recording level of +2.0 dB, distortion
has reached more than 2.0% ( - 30 dB corresponds to just
over 3.16%). Learning to stay below that dangerous "0 -dB"
mark on a DAT recorder is going to take some practice for
those who are accustomed to letting analog cassette deck
meters go well above the 0 -dB mark on peaks. On the other
hand, backing down too much when making a DAT record-
ing means sacrificing some of the dynamic range and
signal-to-noise ratio potential of the digital recording pro-
cess. Using the EIA's technique for measuring dynamic
range, I obtained a figure of 94 dB for the complete record/
play cycle. Using the EIAJ's method (THD at -60 dB,
expressed in dB, plus 60 dB), dynamic range was only 84
dB. I believe that the EIA method is a more legitimate way of
defining dynamic range and will therefore continue to use it
when measuring this parameter on CD players as well as
DAT recorders.

Figure 5 shows a spectral analysis of residual noise pro-
duced by the Akai AD -93. A 1/3 -octave band-pass filter was
used in making this analysis, and, as you might expect,
noise tended to rise with frequency.

Figures 6A and 6B may appear to be identical, but they
are not. Because a DAT recorder converts analog input
signals to digital form, records that digital data on tape, and
then, during playback, reverses the process, it has been
suggested that the tape itself has little or no effect on the
measured performance. If that were the case, it should be
possible to test a DAT recorder without even using moving
tape. One could simply apply a signal to the inputs and then
monitor the output via the analog output jacks, since the
input signals will have gone through the entire ND and D/A
conversion via the recorder's record and playback circuitry.
Indeed, this proved to be true in nearly all of the tests I

performed on the AD -93. I recorded all my tests onto tape
and then played them back. However, I found that results
were the same when I simply applied signals to the analog
inputs and measured the signals at the analog outputs. One
exception occurred when I measured separation. Figure 6A
shows how separation varied as a function of frequency
when I omitted the intermediate step of actually recording
tones on the tape. Under these conditions, separation mea-
sured 85 dB at 1 kHz, yet when I actually recorded a sweep
of frequencies on tape (for the left channel) and played the
tape back, separation decreased just a bit (Fig. 6B). Now,
separation at 1 kHz measured 82 dB, a difference of 3 dB. I
can't tell you just what caused this slight decrease in sepa-
ration. Theoretically, it should not have occurred, but it
taught me a lesson: You can't always rely on theory. From
now on, all DAT tes'ing will be done through the full record/
play cycle, theories notwithstanding!

I decided to check the AD -93's linearity even though I

realized full well that using the analog dub of the CD -1's
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When playing back musical
passages, the Akai deck
provided the same noise -free
qualities I have come to
associate with CD sound.

linearity test tracks was not a very rigorous test of this
important parameter. Since no digitally prerecorded tapes
involving linearity testing were available, I decided that
using the analog copy would be better than nothing. The
results, expressed as deviation from perfect linearity, are
shown in Fig. 7. I was not at all surprised to see that the
deviation was greater than what I usually measure for a CD
player. I'm reasonably certain that most of the deviation is
due to nonlinearities in the analog circuitry (both recording
and playback) of the DAT recorder rather than with the A/D
and D/A conversion processes themselves.

Deviation fro. perfect linearity (dB) versus Recorded Level
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Fig. 7 -Deviation from
perfect linearity for left
(solid curve) and right
channels using
undithered signal.
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Fig. 8 -Same as Fig. 7 but
using low-level. dithered
test signal.
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I repeated the test, using a low-level dithered signal
(again, recorded through the analog inputs onto a DAT
cassette and then played back to make the measurement).
This allowed me to compare results of a dithered signal (Fig.
8) with those of an undithered signal (Fig. 7). Sure enough,
while the deviation from perfect linearity at -90 dB for the
undithered signal was over 9 dB for the left channel and
nearly 6 dB for the right, deviation at - 90 dB measured only
7 dB for the left channel and 3.3 dB for the right using the
dithered test signal.

Use and Listening Tests
The few prerecorded musical DAT cassettes that I own

really don't contain enough material for me to be able to
judge sound quality with the level of confidence I would
like -especially since I don't have copies of the same mate-
rial on CDs, LPs, or analog cassette tapes. Despite this, I

can say that the musical numbers on the Sony and the
Japan Audio Society test tapes were reproduced by the AD -

93 with the same kind of noise -free, distortion -free qualities
that I have come to associate with CD sound. Indeed, even
when I recorded a few favorite CD tracks onto a DAT
cassette using the analog inputs, the sound quality of the
playback was barely distinguishable from the original CD. In
one or two cases, I did seem to lose some of the dynamic
range of the CD when it was transcribed to DAT, but

I

attribute this to my being a bit overcautious in setting re-
cording levels.

I have one small criticism about the transport functions of
this machine. The record/pause control enables the user to
go into the record mode (without actually starting to record)
when setting levels, but there is no similar function available
when accessing a particular program during playback. Re-
gardless of whether you are in play or stop mode, if you call
up a given program number, the transport will rapidly zip
through the tape to find the exact start of the program. Then
it begins to play the program immediately, without pausing
or stopping. I suppose this is really minor, but I would have
liked to have had the option of reaching the desired pro-
gram and pausing until I hit the "Play" button or of going
right into play mode when the desired program start point
was reached.

In terms of its circuitry, construction and features, I regard
the Akai AD -93 as a "second -generation" DAT recorder. Its
designers have obviously studied the first DAT units and
have tried, with some success, to improve upon them.
Perhaps our long wait for DAT in this country will have some
benefit after all. By the time we can buy a DAT recorder at
our local audio shop, maybe we will have reached the third
generation of products. Remember that the first CD players
were not all they were cracked up to be -at least compared
with what's available now. Don't get me wrong! I think we, as
audio enthusiasts, ought to be allowed to decide whether
current DAT machines are good enough for our needs,
rather than having the decision taken out of our hands by
the major record companies and Congress. If you're plan-
ning a trip to Japan soon (of if you know a dealer bringing in
gray -market DAT recorders directly from Japan), the Akai
AD -93 is certainly one DAT recorder worth considering.

Leonard Feldman
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EQUIPIV ENT PROFILE

OHM WALSH 5
LOUDSPEAKER
Manufacturer's Specifications
System Type: Two way, vented with

Walsh woofer/midrange and .dome
tweeter.

Drivers: 12 -in. (30.5 -cm) woofer and
1 -in. (2.54 -cm) dome tweeter.

Crossover Frequency: 8 kHz.
Nominal Impedance: 4 ohms.
Frequency Response: 25 Hz to 25

kHz, ±4 dB.
Power Recommendations: 50

watts minimum, 500 watts maximum,
1 kilowatt maximum on peaks.

Dimensions: 171/2 x 171/2 in. at bot-
tom, tapering to 15 x 15 in. at top;
43 in. H (44 x 44 cm at bottom,
tapering to 38 x 38 cm at top; 109
cm H).

Weight: 95 lbs. (43 kg).
Price: $4,800 per pair.
Company Address: 241 Taaffe

Place, Brooklyn, N.Y. 11205.
For literature, circle No. 91

In the Ohm Walsh 5's name, "Walsh" refers to a unique
application of a cone -type driver which allows it to repro -1
duce an extraordinarily wide frequency range. The special
deep -cone driver, originated by Lincoln Walsh, is mounted
face down on the top of the cabinet and is allowed to radiate
in all directions from what would normally be called its back
side. The result is a wide horizontal directivity pattern.
There's no crossover until 8 kHz, where a titanium dome
tweeter of controlled directivity extends the frequency re-
sponse to 25 kHz.

The first Ohm Walsh speaker, the Model A, was intro-
duced in 1970. The most famous and long-lived, however,
was the Model F, a 12 -inch, single -driver system which was
produced for 15 years. The Walsh 5 is a limited -edition, top -

of -the -line model that can be considered a descendant of
the Ohm F. Five other Walshes extend the line down to the
Sound Cylinder, at $549 per pair, and Ohm makes three
conventional systems as well.

Extreme solidity of construction is evident in the Walsh 5's
6.5 -cubic foot, oak -veneer cabinet. Four hand -tightened
wing nuts secure the easily removed top section (which
contains the Walsh driver, tweeter, and sound absorption
within a cylindrical screen) to the 'cabinet. With the top
removed, cross -bracing 2 x 4s can be seen through the
opening. What cannot be seen are the 17 other panel
stiffeners and 13 lead damping panels. The damping pan-
els, composed of 1/16 -inch lead bonded to quarter -inch
plywood, are applied in specific locations to suppress reso-
nances. The bottom opening vent is an unusually large 4
inches in diameter to allow maximum air volume velocity
without restriction or turbulence noise. The large vent diam-
eter requires an unusual duct length to tune the cabinet to
25 Hz. When I reached in, my arm disappeared to the elbow
before my hand encountered a right angle bend.

A recessed area near the bottom of the finished rear
panel contains gold-plated, five -way input connectors and
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three switches. The switches are labelled "Perspective,"
"Lows," and "Highs." Each switch has three positions, an
average or middle position and two which offer small
amounts of boost or cut in a particular frequency range.
"Perspective," as the excellent, although nontechnicai, own-
er's manual indicates, is a broad midrange control for
changing one's "seat" in the concert hall.

The assembled system is topped off with a black grille
cloth stretched over a wire frame. Casters allow moving the
95 -pound speaker easily to experiment with placement.
They also space the cabinet off the floor, providing an exit
for the radiation from the down -firing vent.

The basic idea of the Walsh driver is to deal with the
inevitable cone breakup at high frequencies, turning it into
an advantage to provide cylindrical radiation. Breakup
means that not all parts of the cone are moving in the same
direction at the same time. A conventional speaker seeks to
extend pistonic operation to as high a frequency as possi-
ble, and then it crosses over to a smaller driver whose
breakup range is higher yet. The Walsh driver, however,
encourages breakup in the form of controlled wave propa-
gation downward and outward along its inverted cone. At
high frequencies, the moving wave radiates the sound rath-
er than the motion of the cone as a whole. The angle of the
cone is chosen so that the outward or horizontal expansion
of the supersonic mechanical cone wave matches the ve-
locity of sound. Thus, as the wave approaches the bottom of
the cone, it remains in phase with the acoustic wave radiat-
ed earlier near the top. Sound wave radiation is omnidirec-
tional at low frequencies and approaches cylindrical at high
frequencies.

In practice, science, art and black magic are required to
make this happen. First, a Walsh driver must have a smooth
transition from piston motion at low frequencies to wave
motion at high frequencies. The transition occurs at about
1.6 kHz and is controlled by absorbing all wave motion
within the cone before it reaches the outer suspension. The
gradual absorption is provided by the modified polypro-
plyene cone material and foam damping blocks affixed to its
surface. If this were not done, the waves would reflect back
up the cone from its edge and interfere with the new waves
being sent down. This would produce the erratic response
typical of conventional speakers in their breakup region.

The cylindrical radiation which comes about naturally
from a Walsh driver must be restricted. The first Ohm Model
F speakers were allowed to radiate into the full 360°. While it
gave an airy sound, it proved to stimulate listening room
acoustics too much. Experiments were carried out, over a
span of years in different acoustical settings, with the Model
F speakers fitted with acoustic absorption for the rear and
sides. Eventually, a pattern maximizing radiation at a cross -
fired 45° angle was chosen for best imaging and room
compatibility. With Walsh drivers, such aiming does not
necessarily compromise response flatness at other angles.
Proper placement of absorption can evenly attenuate the
entire upper frequency range, and in the Walsh 5, this
absorption is located between the cylindrical screen and
the driver. Toward the rear, a thin layer of felt is glued to the
outside of the cylinder to further attenuate sound in that
direction.
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Fig. 1-Magnitude of
impedance with rear -
panel controls set
to mid -position and
set to produce
minimum impedance.

2.8 kHz

(

Fig. 2-Complex
impedance.
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Fig. 3-One-meter on -axis
anechoic frequency
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The Walsh 5's main driver
has nearly cylindrical
radiation, which needs to be
aimed for proper imaging
in a listening room.
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Fig. 4-Effect of rear -
panel switches on
frequency response,
using "Lows" control (A),
"Perspective" control (B),
and "Highs" control (C).
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Power handling capacity is another problem faced by any
single driver that must cover the range from 25 Hz to 8 kHz.
The voice -coil must be long -travel for the lows while being
light and of low inductance for the highs. Expensive high -
temperature materials and adhesives are, of course, need-
ed. Ferrofluid is used in the magnetic gap of both the Walsh
driver and the tweeter. This damping and heat -conducting
oil has fine magnetic particles in suspension so that it does
not fly from the gap: An automatically resetting circuit break-
er further insures against overheated voice -coils.

Overexcursion of the Walsh driver on bass notes will
produce harmonics of the fundamental, as is the case with
any speaker. However, since mids and highs are also being
reproduced by this driver, distortion-or modulation-of
them will be produced as well. A long linear -travel voice -coil
is employed to lower distortion. In addition, Ohm uses a
large vented cabinet to reduce excursion requirements in
the vicinity of 25 Hz. Perhaps most interesting, a patented
crossover network consisting of two coupled inductors and
two capacitors precedes the Walsh driver. These parts and
two resistors are switchable by the "Lows" control, boosting
where necessary and isolating the system from signals
below its operating range.

Measurements
Input impedance, rated at 4 ohms, is shown as magnitude

versus frequency in Fig. 1 and as reactance versus resis-
tance in Fig. 2. Both the middle settings of the rear -panel
switches and the settings yielding the worst -case load are
shown in the magnitude plot. Impedance stays above 4
ohms and has little reactive component over most of the
range, so the Walsh 5 will be a reasonable load for an
amplifier rated for 4 ohms. Although it is not shown, imped-
ance rises below 10 Hz as a result of the input filter network
and is an open circuit at d.c.

The 1 -meter on -axis amplitude response is shown in Fig.
3. This is an anechoic or reflection -free plot except for the
bass range, where the speaker is measured standing on a
rigid surface and using the ground -plane technique (dis-
cussed in "Ground -Plane Acoustic Measurement of Loud-
speaker Systems" by Mark Gander, Journal of the Audio
Engineering Society, Vol. 30, No. 10, October 1982). Sensi-
tivity averages only 80 dB SPL for 1 watt input; it would be
higher with all controls switched to maximum. In a listening
room, a pair of Walsh 5 speakers starts to catch up with
conventional speakers having higher measured anechoic
sensitivity because the Walsh 5's wider directivity puts pro-
portionately more acoustic power into the room. Much of this
power reaches the listener after reflection from walls. The
Walsh 5 is still somewhat power hungry, undoubtedly due to
high cone mass and losses in the damping materials.

The up side of Fig. 3 is that it is one of the most uniform
and extended response curves that I have measured from a
loudspeaker. If using a bigger power amp is the price for
this performance, I am ready to pay it. The curve is slightly
depressed from 400 Hz to 6 kHz. This is well within specifi-
cation limits, but it could cause some of the recessed quality
I heard earlier on vocals and on midrange solo instruments
placed up front on the recorded soundstage.

Continued on page 89
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THE COMPANY AND ITS PEOPLE

A company built on
people -Above all, Bose is a
company built on people. Our
philosophy is simple: hire
good people, create a good
environment, and give those
people freedom to grow.
Many of the original MIT
research team members are
still at Bose. Our engineering
staff has grown to more than
150, and includes specialists
in metallurgy, electronics,
acoustics, psychoacoustics,
manufacturing, machine
design, quality control,
mechanical engineering and
computer technology. Bose
engineers have pioneered
the audio technologies that
have made Bose an industry
leader for more than two
decades.

What do you do when
nothing sounds right?
If you're Dr. Amar G.
Bose, you invent
something that does.

For more than 23 years,
Bose° Corporation has
been regarded as a
leading audio i-inova-

tor. But the company really
began in 1956, when a
young assistant professor at
the Massachusetts Institute
of Technology decided to
build a high fidelity system.

Although he was very
careful to choose only com-
ponents with the "rig -it"
specifications, everything
sounded wrong once his
system was playing. As a
musician, he was disap-
pointed. As a Doctor of
electrical engineering, he
wondered why there was
such a huge discrepancy
between the sound of live
music and the reprocuction
offered by so-called "hifi"
speakers. Ultimately, Dr.
Amar G. Bose (top lett)
decided to find out. His sim-
ple question led to years of
acoustical research at MIT
(upper left) -and to the found-
ing of Bose Corporation in
1964 (bottom left).

The Bose 901® Direct/
Reflecting® speaker
system: an audio
breakthrough.
In 1968, Bose Corporation
unveiled a speaker that
incorporated the resu is

of extensive acoustical
research: the legendary
Bose 901 Direct/Reflecting°
speaker system. After 20
years, the 901 system is as
popular as ever -a remark-
able achievement in an
industry where the average
product's life span is five
years. Now in its sixth series
and incorporating some 350
research -generated
improvements, the 901 sys-
tem is the technological flag-
ship of an entire line of
products sharing the Bose
reputation for quality and
innovation.

Dr. Bose is currently the
Chairman of the Board and
Technical Director of Bose
Corporation, as well as a fac-
ulty member at MIT. In 1987,
he shared the "Inventor of
the Year" award with Dr. Wil-
liam Short, one of his former
MIT students, for developing
Acoustic Wave° system tech-
nology. Working alongside
Dr. Bose is another of his
original MIT students,
Sherwin Greenblatt (lower
left). Originally Bose Corpo-
ration's first employee, he is
now the company's
president.

Many Bose products
incorporate the advanced
technologies pioneered and
developed through Bose
research. In fact, Bose has
patented many of these
inventions. Regardless of the
technologies involved, our
products share one goal: to
provide listeners with the
best sound possible in each
price range.
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Better sound through
research.

13
ose® Corporation
makes audio prod-
ucts that differ in
form and function,

because the people who use
our products have a number
of different needs. But
regardless of its price, each
Bose product incorporates
the results of thorough
research into sound, its
reproduction, and its effect
on the listener.

We started by learning as
much as possible about the
sound of live music, and how
its perceived by listeners.
Next, we used that knowl-
edge to discover and
develop the various technol-
ogies that have the potential
to improve sound reproduc-
tion. Finally, we turned these
research -driven technolo-
gies into products that offer
benefits listeners can easily
hear. While our products
continue to evolve and
improve, many of their tech-
nological foundations
remain the same -because
the scientific principles

behind them remain
unchanged.

Over the past two de-
cades, Bose has pioneered
many uniquetechnologies
and innovations that improve
the relationship between
sound and listeners. The fol-
lowing are just a few exam-
ples of "better sound
through research."

DirectlRetlecting®
speaker technology.
By thoroughly investigating
the physics of the concert
hall, (opposite page, bottom
right), it was discovered that
live music in a concert hall is
a combination of direct and
reflected sound energy.
What we end up hearing is
mostly the reflected sound
energy. Since conventional
speakers are designed to
reproduce mainly direct
sound energy, they lose
much of live music's realism.

The Bose 901® Direct/Reflecting ° speaker system is
ased on the results of acoustical and psychoacoustical

esearch. It's therefore not surprising that Hans Fantel of the
he New York Times says it " ... goes a long way toward

accomplishing tie ultimately impossible task of making an
orchestra believable in the living room." Now in ,ts sixth version
nd with some 350 improvements made in the 20 years since
s ctroduction, he 901 system remains Bose Corporation's
chnological flagship as well as the top of a fall line of
iract/Reflecting® speakers.

Live Music is a combination
of direct and reflected sound
energy.

Conventional speakers
reproduce mainly the direct
energy. They miss much of
live music's realism and
impact -and let you hear full
stereo only in a narrow spot
(blue area).

Bose Direct/Reflecting®
speakers reproduce live
music's natural balance of
direct and reflected energy,
bringing concert realism in
full stereo (blue area) to your
living room.
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The complete Bose line
Whether you need to fill a
living room or stadium with
sound, Bose makes products
to fit your needs and budget.
In any application, delivering
better sound is a job for prod-
ucts that are fundamentally
different from anything else.
At Bose, that difference is
provided by research. AM -5®

Acoustimass°
module

Acoustimass° speaker
technology.
Acoustimass speakers oper-
ate on an entirely different
principle from conventional
ones. They launch sound
into the listening area using
two masses of air, rather than
radiating sound directly from
a vibrating surface. The ben-
efits of this Bose -patented
technology are profound:
purer sound from a more
efficient, compact system.

In the Bose Acoustimass
AM -5® speaker, this tech-
nology enables a Direct/
Reflecting® speaker to be
nearly invisible. The system's
heart -the Acoustimass
module -can be concealed
almost anywhere in the

room, even under or behind
furniture, delivering both the
"superb sound and virtual
invisibility" noted by Stereo
Review's Julian Hirsch. The
Bose Acoustimass Profes-
sional powered speaker sys-
tem uses this technology
to fill night clubs, theaters,
concert halls and other
areas with sound from a
system that's a fraction of
the size and weight of
conventional professional
sound equipment.

Acoustic Wave° system
technology.
Acoustic Wave° system
technology does away with
conventional speaker
enclosures altogether.

Acoustimass Professional system (abow
and operating principle (below)

Air Mass

Air Mass

Instead, an acoustic wave -
guide system produces low -
frequency sound -making it
possible to package true
high fidelity performance into
more compact, manageable
forms.

The Bose Acoustic Wave°
music system (AW-1) is a
complete stereo the size of
a portable typewriter, yet it
delivers the sound of a full-
sized component stereo sys-
tem. Rich Warren of the
Chicago Tribune called it
" ... the least intimidating
quality sound system ever
developed." The Acoustic
Wave° Cannon system uses
acoustic waveguide technol-
ogy to generate deep, abun-
dant bass (as low as 25 Hz!)
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extremes of heat, cold and
moisture is why it's found in
dozens of Bose consumer,
professional, automotive and
commercial sound products.

Psychoacoustics
research.
In effect, the listener is the
final component of the
sound system. How sound
affects listeners is critical in
designing components that
will better reproduce it. In the
1950's, Bose pioneered a
more modern approach to a
branch of acoustics called
psychoacoustics, which stu-
dies the human end of the
sound chain. Today, we've
taken psychoacoustics to the
point where the entire
human hearing process can
be taken into consideration
during every phase of sound
system design. For example,
we simulate human hearing
using an artificial head in
conjunction with our AMS
computer program to acous-
tically tune our automotive
sound systems.

in professional sound appli-
cations without the bulky
cabinets required by con-
ventional designs. In the
Bose Cinema Sound system,
Acoustic Wave° Cannons
bring film sound -tracks to life
with full sonic realism. Bose
also uses Acoustic Wave°
system technology to bring
the realism of high fidelity
sound to some of the finest
television sets available from
leading TV manufacturers.

Switching amplifier
technology.
Our patented Switching
Amplifier technology
enables us to push the bene-

fits of our other technologies
to their very limits. Unlike
conventional amps, Switch-
ing Amplifiers are compact,
efficient, and generate
almost no heat while produc-
ing clean, low distortion high-
fidelity sound. In the
automotive music systems
we design and build for lead-
ing car manufacturers,
Digital Mode switching
amplifiers are built right into
the speaker modules (below
left), taking up almost no
interior space. In the Bose
Acoustimass Professional
powered speaker system,
the Two -State modulation
amplifier allows us to fit a 400
watt professional amplifier
right inside the speaker.

Advanced driver
technology.
The loudspeaker driver is the
heart of any audio system.
When our products' perfor-
mance requirements out-
stripped the capabilities of
existing driver designs, we
responded by developing
the revolutionary patented
Helical Voice Coil (HVC)
driver (above). HVC drivers
reconcile the need for
speaker efficiency with
the demand for high power
handling. For example, while
our 901° Direct/Reflecting®
system can be comfortably
powered by modest receiv-
ers, its power handling is
unlimited in non-commercial
applications. Our HVC driv-
er's ability to withstand

The Acoustic Wave' Cannon (actual product is 12' long and weighs 55Ibs )

(CAD) -A primary design tool
at Bose that allows us to more
efficiently and accurately
design reliable, high perfor-
mance products -and incor-
porate the latest technologies
and improvements in them.

Acoustic Wavegulde
technology (below) -
the complex acoustic wave -
guide inside the Acoustic
Wave° music system. This
invention by itself represents
14 years of research and
development. The Acoustic
Wave® Cannon system uses
the same technology to pro-
vide deep bass in movie the-
aters and concert halls.



MANUFACTURING AND QUALITY ASSURANCE

Syncom " computer qual-
ity assurance program -To
ensure that the Bose product
you purchase delivers the
same sound quality as our
laboratory reference stan-
dards, we employ the
Syncom computer quality
assurance program. Devel-
oped by Bose, it represents
an unprecedented commit-
ment to quality control.

Precision assembly -
To obtain the performance
objectives set by our design-
ers, we manufacture many
critical product components
ourselves. Our automated
driver assembly line, consid-
ered the most advanced of its
type in the world, was designed
in-house by our own engi-
neers. We pay equally careful
attention to the final assembly
of each of our products and
the processes involved. For
example, some of our
speaker assemblers have
designed their own assembly
systems to maintain better
control over the end product.

Turning the benefits of tech-
nology into better sound.

Turning Bose® research
into actual consumer
products demands
manufacturing capabil-

ities that are equally
advanced. In the quest for
these new manufacturing
technologies, we took an
approach similar to our
acoustical research. The
result is a line of products
that establishes new stan-
dards of performance, value
and reliability -because we
made them using new con-
cepts in design, materials
and quality control.

The demand for Bose
products has resulted in an
expansion of our manufac-
turing facilities as well. In
addition to our Framingham
and Hopkinton, Massachu-
setts plants, we now operate
plants in Ste. Marie, Quebec,
Canada; Colebrook, New
Hampshire; Hillsdale. Michi-
gan; and Carrickmacross,
Ireland.

7.p

Environmental testing -We continually test our environmental HVC driver to make sure you can
depend on it under the toughest conditions imaginable, including heat (+ 185° F), cold ( - 40° F),
water, and exposure to dust, salt fog and dirt.

Cabinet construction.
We feel it's important for a
speaker's exterior to reflect
the level of the technology
inside. That's why we make
our own consumer speaker
cabinets, incorporating
much of the skill, technology
and craftsmanship used in
making fine furniture. Each
Bose cabinet reflects a care-
ful balance between acous-
tics and aesthetics, designed
to complement its environ-
ment while filling it with lifelike
sound.

Electronics
manufacturing.
The various applications
for which we build sound
systems demand very inno-
vative electronics to
complement them. At Bose,
we build many of our critical
electronic assemblies
ourselves -something that's
increasingly rare in Ameri-
can audio manufacturing.
Our electronics plants
use the latest and most
advanced manufacturing
technologies, including sur-
face mounting, to produce
electronics for use in con-
sumer, professional and
OEM (original equipment
manufacturer) products.



ADVERTISEMENT

APPLICATIONS AND INSTALLATIONS

Wherever
sound is
important.

The flexibility, cost -
performance ratio,
environmental qualities
and reliability inher-

ent in all Bose° products
are responsible for their
appearance in some very
prestigious -and diverse -
applications. For example,
installed Bose sound sys-
tems perform in the Holly-
wood Palace (a popular
dance club that hosts a
weekly national television
show), the Boca Raton Hotel
Resort, and Public Broad-
casting System's This Old
House.

Now standard equipment
for musicians, performers
and concert system design-
ers, Bose professional and
commercial products pro-
vide sound in a host of
applications: concerts, out-
door events, nightclubs,
cruise ships, restaurants,
movie theaters, churches,
and nearly anywhere sound
is important. As an original
equipment manufacturer
(OEM) of audio systems,
you'll find Bose in many top -
of -the -line U.S.-made and
imported automobiles. Our
OEM systems also bring the
realism of high fidelity sound
to some of the finest televi-
sions and personal comput-
ers available -which is why
manufacturers of other fine
products increasingly turn
to "sound by Bose." Our
Acoustimass° Music System
for the Home brings music
lovers together with their
stereo system at the ideal
time: while their new house is
being built. The new Bose
Cinema Sound system
brings the excitement of
"sound by Bose" to an
entirely new audience.

 Boos smilers .4re misled throw:tool one dine popems
bwilured pop" bums

At sea and In the air -
Cunard Line's Q Jeen Eliza-
beth 2 and Royal Caribbean's
new Sovereign d the Seas
(the world's largest cruise
ship) feature Bose sound sys-
tems. So does the presiden-
tial yacht Sequoia. Bose
noise -cancelling head-
phones flew around the world
with Voyager (right) on its his-
toric 1986 non-stop flight.

The Offklal Sound
Supplier for the XV Winter
Olympic Games,
Calgary '88 -Bose sound
system designers and instal-
lers, equipped with the latest
audio technology (including
the proprietary Modeler®
computer design program),
created and supplemented
sound systems for specific
events that earned praise
from athletes, spectators and
news commentators.
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International operations -
Bose operates an extensive

etwork of international sub-
sidiaries and distributors to
make the benefits of "better
ound through research"
vailable almost anywhere

in the world. Our 12 wholly -
..owned subsidiaries are

ocated in Australia, Belgium,
anada, England, France,

reland. Italy, Japan, the Neth-
rlands, Spain, Switzerland
nd Wesz Germany.



CRITICAL ACCLAIM

Our customers and the
critics agree -Probably the
best endorsement that any
manufacturer can receive is
from the people who actually
use their products on a daily
basis. The fact is that most of
our customers, both con-
sumer and professional, con-
tinue to purchase -and
recommend -our products.
The press is another area
where Bose has garnered
more critical acclaim than any
other audio manufacturer.
Ever since the introduction of
our 901® Direct/Reflecting®
system in 1968, the industry's
most respected audio critics
have consistently praised
Bose products.

Judge for
yourself.

Regardless of what our
customers and the
critics have to say, the
final judge is you. We

invite you to trust your ears
and judge for yourself the
results of our manufacturing,
research and design efforts
by auditioning our products
at your nearest authorized
Bose® dealer. For more
information, write to Bose
Corp., Dept. AB, The
Mountain, Framingham,
MA 01701. Become a Bose
owner and you'll be able to
take advantage of some
unique services offered by
Bose. One is the Private
Performances Collection®.
It offers special audiophile -

quality cassette tapes
featuring Soft Rock, Light
Classical, Country and Easy
Listening programs. Another
is the Bose Owners Club,
which offers audio accesso-
ries, cassettes, compact
discs and informative publi-
cations. Be sure to ask for
information about these
services.

There's an incredible range
to Olympic sound. In Calgary

during the opening ceremonies, we had to provide
clear, articulate sound in two languages and give

people sound they could actually feel. Bose
delivered the product and the people that made it

happen.,

Laurence H. Estrin, Estrin Associates/Best Audio
Audio producer, XV Olympic Winter Games, Calgary '88

Sound director, Los Angeles Olympics
Audio Facilities consultant, Academy Awards

A table -model radio -cassette
combo that sounds like a full-fledged

component system -convincing bass, clear highs, a
broad stereo image and power to spare -all in one

small box? This incredible device is the Bose
Acoustic Wave Music System, which packs a passel

of electro-acoustic tricks into a compact box
containing, among other things, the six feet of

curled resonator pipe that accounts
for its powerful bass.,

ROLLING STONE
Acoustic Wave

music system

Superb sound and virtual invisibility.
In our listening room, side by side with

speakers costing three to five times as much,
the AM -5 consistently produced the more
exciting and listenable sound in A/B tests.

STEREO REVIEW
Bose Acoustimass system

One of the three most significant innovations
that were part of the Voyager project. j,

Dr. George Jutila,
Voyager flight surgeon,

commenting on the
Bose® Noise -Cancelling Headsets

the 901 delivers a unique value for
money -both in terms of quantity and quality.

There are more than a few music lovers
who won't listen to anything else ...

DIGITAL AUDIO
Bose 901 system

RoKng Stone 'eve* by Hans F anted January l v. 1985 by Straight Arrow Putgesners Inc C) Copyngni 1985 Used with
pernyssvDn New York

Times review February 3.1985 0 Cd0YnOM 1985 New br",nev CO Used w,a, P,Tiiss.on C)CoPyrght 1988 Bose Corpora.," As rights
reserved Australia. Belgium Canada. England. France. Germany. Ireland. ltaty. Japan. Netherlands. Spain. Sool,erland Unrted States
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The anechoic response is
very uniform and extended,
though the sensitivity
is a relatively low
80 dB SPL for 1 watt input.

Continued from page 80

Figure 4 shows how the frequency response of the Walsh
5 is modified by the use of the rear -panel controls. These
controls are appropriately subtle in their effect. Note that the
measured midrange depression can be dealt with nicely,
although I recommend setting the controls by ear, using
music.

As I mentioned earlier, the axis of maximum radiation is
45° to the inside of the front direction. Anechoic response on
this axis is shown in Fig. 5. It is very flat as well but is
generally higher than the response in Fig. 4 in the upper
midrange and above 10 kHz. When sitting well off the center
line, this tends to be the response that arrives from the far
speaker. This spectral tilt tends to recenter the images,
which would otherwise move towards the near speaker
because of the precedence effect.

Phase response is plotted in Fig. 6 for the on -axis direc-
tion. It is relatively smooth, resembling the curve of a 25 Hz
to 25 kHz electrical bandpass filter. Usually phase shift
found in loudspeakers is at the crossover, not because of
the drivers. Since the Walsh 5's single crossover is way up
at 8 kHz, the system's smooth phase response is not too
surprising. Ohm's chief designer, John Strohbeen, feels that
this is important to music reproduction.

The 3 -meter room response test measures direct sound
and reflections occurring within 10 mS from the speakers in
my listening room at my listening position. Rooms differ, but
not by very much during this critical, early -arrival time span.
The 3 -meter measurement is plotted for the Walsh 5 in Fig.
7. The on -axis curve was measured on the forward axis of
the speaker, and the 30° curve measured the sound aimed
inward towards a centered listener. Both curves show mid-
range interference notches caused by the floor reflection.
The ceiling and the wall behind the speaker also create
interference notches. We don't listen without a room, but
some speakers do manage to avoid these early reflections.

"Three-dimensional" plots of directivity are shown in Fig.
8 (horizontal) and Fig. 9 (vertical). Neither lobing nor mid -
band pattern narrowing is evident. Radiation is omnidirec-
tional at low frequencies and quickly attains and holds the
intended (and still very wide) directional pattern through the
mid and high .frequencies.. Maximum radiation is to the front
and inward toward the other speaker. The linear frequency
display stretches out the high end and shows a regular
pattern of peaks and dips above 10 kHz. From their spac-
ing, it can be estimated that there is an interference about
61/2 inches from the primary source. This effect is apparently
due to a reflection from the cylindrical metal grille around
the drivers.

Figures 10, 11, and 12 show the harmonics of test fre-
quencies of 41.2, 110, and 440 Hz (musical notes El, A2,
and A4) at power input levels of. 0.1 to 125 watts. Bass
distortion is exceptionally low, but it must be remembered
that the Walsh 5 requires somewhat higher power and that
distortion rises with increased power. However, even with
other systems at matched sound pressure levels, the Walsh
5 is one of the cleanest speakers available. During my lab
testing at lower power levels, the Walsh 5's low sensitivity
resulted in a lower acoustical signal-to-noise ratio, with a
measurement at the test equipment's noise limit. The ran-
dom spikes are from room noise, not the speaker.

Fig. 5-One-meter
anechoic frequency
response measured

Fig. 6-One-meter on -axis
phase response.

rPE

Fig. 7-Three-meter room
response measured
on -axis and 30° off -axis;
for clarity, off -axis curve
has been lowered.

450 off -axis in the toe -in
direction of maximum
radiation.
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Introducing the new Sony DiscJockey Car CD Changer.
Would you purchase a car that was quickly

rushed to market? Of course not.
So why buy a car CD changer with a

similar heritage?
Well, a lot of car stereo

manufacturers would
rather you not ask that
question, for any casual
visit to your car audio
dealer will reveal a sudde surge of
newcomers in the compact disc changer
category.

There is one manufacturer, however,
whose car compact disc changers are not
quite so spur of the moment.

Sony.
You see, as the inventor of the compact disc

format, Sony has been at the forefront of car
digital audio technology longer than anyone else.
In fact, Sony introduced the concept of car compact
disc in the first place. And when Sony introduced
the original car DiscJockey' CD changer, over two
years ago, we ushered in an entire new era in auto-
motive entertainment.

So it's no wonder why so many will consider
the new Sony CDX-A20 DiscJockey miles ahead
of the competition.

ONLY A CAR CD CHANGER WITH SONY'S
TRACK RECORD COULD OFFER THIS MUCH

FLEXIBILITY.

The CDX-A20 is built on the belief that you
should be able to enjoy compact disc sound,

regardless of the
car stereo you
currently own.

For example,
if you already

have a good car stereo system, you can easily
enhance its performance by pairing it with the
CDX-A20 along with one of our two Remote
Commander® controls.

On the other hand, if your car stereo is
something less than the best, you can go the
entire distance by combining the CDX-A20
changer with your choice of two Sony
state-of-the-art in -dash AM/FM cassette/
units. Both allow full control of CD
functions. Both of which are removable,
for added security.

SUPERIOR PERFORMANCE BASED ON
EXPERIENCE.

Sony's experience in digital audio
technology is evident throughout the

DiscJockey CDX-A20. Our new
changer is 40% smaller, and can be
mounted either horizontally or

vertically in almost any trunk for the
utmost in security and installation flexibility.

And the CDX-A20's alignment -free aspheric
lens laser optic assembly employs a silicon -
charged anti -vibration system to maintain precise

tracking even under the most tortuous road
conditions.

Plus, with Sony's advanced Unilinear
ConverterTM with single master -clock design
and oversampling digital filter, you're assured
the finest in compact disc sound
reproduction.

SONY DISCJOCKEY:
A TOTAL SYSTEM APPROACH

The heart of every CDX-A20 is a
special 10 -disc magazine that provides hour
after hour of music enjoyment. And for the
ultimate in convenience, these magazines
are fully compatible with Sony's 10 -disc
CD changers for the home.

As The Leader in Digital Audio7 Sony has
always believed in offering the advantages of
compact disc audio for everyone. Everywhere.
So it's only natural for us to offer the one car CD
changer that leaves the competition in the dust.
The new Sony CDX-A20 SON
DiscJockey. Y

THE LEADER IN DIGITAL AUDIOTM

© 1988 Sony Corporation of America. Sony. Disclockey. Remote Commander. Unilinear Converter and The Leader in Digital Audio are trademarks of Sony

Lotus is a registered trademark of Lotus Cars. USA.



Both horizontal and
vertical directivity plots
show no evidence of lobing
or of pattern narrowing
in the middle frequencies.
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Fig. 8-Horizontal off -axis
response plots taken from
the front, around the
maximum radiation side.
to the rear.
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12 CO

24

72
250

14

613

200 2k
/ I

4h
/ / / /

6k Bk 10k 12k 14k

FREQUENCY - Hz
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over the top. to directly
behind the system.
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Nonlinearity was measured by the IM method, shown in
Fig. 13. Here, a 41.2 -Hz modulating signal is applied in
equal level with a 440 -Hz carrier frequency. Ideally, the
carrier would remain unaffected by the presence of the low
frequency. The Walsh 5 maintains very low modulation up to
a higher than usual test level of 125 watts.

Testing power linearity is a direct method of determining
how much power a speaker will handle. Frequency sweeps
at progressively higher power inputs are applied. Acoustic
output eventually fails to track the increase due to distortion
or compression. Each frequency and power input where
acoustic output fails to track within 1.0 dB generates a point
on the plot of Fig. 14. The Walsh 5's results are outstanding.
Power input above 100 watts causes only slight compres-
sion between 50 and 200 Hz, which increases above 8 kHz.

The Walsh 5's ability to handle 200 -watt sine waves between
20 and 40 Hz is so unusual that I reran the test several times
before I was convinced there was no measurement error.

The energy -time response of the Walsh 5 is shown in Fig.
15. Energy in this test (from 20 Hz to 20 kHz) is concentrat-
ed in the upper range, so the tweeter accounts for 60% of
the plot. The plot of the arrival of sound from a pulse is
desirably tall and compact in time. A secondary arrival at
3.9 mS is the reflected wave or interference that causes the
minor response ripples above 10 kHz.

Use and Listening Tests
I'm glad that the 95 -pound Walsh 5 loudspeakers come

with casters, because I needed to move them around to find
out the best sounding location. My listening room is rectan-

92 AUDIO/JUNE 1988



THE END OF THE RECEWER.

1011111110

The GTP-500 is the most
innovative and logical audio

component in years. A superb tuner
and preamplifier togetner on one chassis,

completely separate from the power amplifier.
This eliminates all the technical limitations of the

receiver, assuring uncompromised sonic performance as
well as an unrestricted choice of power. And a wireless remote

controls the entire system-from your favorite chair or from several
rooms in your home. The GTP-500 tuner/preamplifier is shown here

with our 60 watt -per -channel* power amplifier. Up to 600 watts per channe
are also available. In short, you're witnessing the dawn of a new era. To

get the full story, write for our literature and reviews.

ADCOM
11 Elkins Road, East Brunswick, NJ 08816 201-390-1130

Distributed in Canada by PRO ACOUST CS. INC., Pointe Claire. Quebec H9R 4X5

'Continuous (not instantaneous or peak) power, both channels criven into 8 ohms, 20Hz-20kHz,
<0.09% THD. Adcorr specifications meet all FTC measurement requirements.

Fnter No. 2 on Reader Service Card



Measurement of harmonic
distortion was at the noise
floor of the instrument,
while IM distortion was
also commendably low.
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Fig. 12-Harmonic
distortion products for
the tone A4 (440 Hz).

Fig. 13-IM distortion on
440 Hz (A4) produced by
41.2 Hz (E1) when mixed
in one-to-one proportion.

Fig. 14-Power linearity.
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gular, and I usually place speakers near a short wall firing
into the long direction of the room. When I placed the Walsh
5 systems there, about three feet out from the wall, I heard a
disappointing "disembodied" effect. Spectral balance was
very good, but depth imaging seemed to be in two places at
once-at the speakers and way back behind the wall. Fortu-
nately, repositioning the speakers corrected this condition.

Moving any pair of speakers around changes several
aspects of their sound at once. Positioning speakers near
walls increases the bass output of most models, but it is
easy to end up with too much bass at certain room mode
frequencies. Proximity to walls also encourages coloration
from speakers with overly wide directivity because of inter-
ference from the reflected sound. Placing speakers away
from walls, either behind them or to their sides, increases
the reflected path length and can give a sense of air to the
sound. This, however, may place the speakers too close to
the listener, giving too much direct sound in relation to the
room reverberation. In turn, it may produce a headphone-

like quality and image -shift sensitivity to small movements of
the listener's head. Eliminating room reflections by using
soft, sound -absorbing material everywhere doesn't help, in
my view, as I consider the listening room's acoustics a
necessary part of the stereo record/playback chain.

My goal in relocating the Walsh 5 speakers was to
achieve more solid lateral and back-to-front imaging without
degrading the fine spectral balance. The switch controls
helped here, because I could first position for optimum
imaging and then trim the spectral balance. I ended up
finding two excellent locations along the long wall: One was
against the wall, with sound absorbing material behind the
Walsh driver; the other was about four feet into the room.

The location against the wall gave a sound reminiscent of
an excellent pair of forward -radiating, shelf -mounted speak-
ers-except that I have never heard such strong and deep
bass from bookshelf systems. Reducing the bass with the
Walsh 5's "Lows" switch helped the balance while retaining
the depth of response.

Bringing the speakers well out from the wall and removing
the absorption behind them opened up the unique and
spectacular Ohm Walsh sound. Listening on the center line
between the speakers, I perceived remarkable depth and
spaciousness to music well recorded in a concert hall. This
spaciousness did not result in a vague mass of sound;
image locations were sharply defined and accurately
placed. I enjoyed symphonic music for many hours at a
stretch with this positioning.

Thelma Huston's hot, up -front vocals in "I've Got the
Music in Me" (Sheffield CD -02), however, were enjoyable
but not as hot and up front as I'm used to. Backup voices
and instruments which were supposed to be back in the
soundstage were indeed there, as though it was real. Bass
impact from this Compact Disc was stunning. There
seemed to be no limit to the clean low end that these
speakers could deliver.

Moving around the listening area makes one quite aware
of the Walsh 5's crossfired directional patterns and their
importance. When listening exactly on the center line be-
tween the speakers, it is best if they are spaced quite widely
apart, say 30° to 45° away from the center line for each

94
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Ihemost
significant advance

in the controlofauditory
space ce stereo."

Da fi'chnicaI bxlitur
High FidelityMagazine

YAMAiBi

"The ultimate
audio and video sound
experience'

"Produces an uncanny sense of being some-
where else listening to live music."

"Sound improvement ranged from substantial
to mind -boggling'

The accolades are forYamaha's DSP-1 Digital
Soundfield Processor. Created byYamaha, the DSP-1
is a truly unique component that digitally recre-
ates the actual live acoustic properties of the world's
great concert halls and performance venues right
in your own living room.

So you can listen to any type of music in the
very environment it is intended to be enjoyed in.
A jazz ensemble in a small club. A choir in a cathe-
dral. Rock in an outdoor stadium.

There are 16 pre-set acoustic environments on

-2H
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110.124061411113.
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the DSP-1, including two Yamaha surround -sound
modes and Dolby® Surround for incredible enhance-
ment of movies on videotape or laser disc. In addi-
tion, you can modify any setting, and store it on any
of 16 user program memories.

The DSP-1 is the heart of an experience called
Yamaha Digital Home Theatre. A system of compo-
nents that elevates home entertainment to a new,
unparalleled level. Whether ifs audio or video.
Regardless of the format. No matter what the source.

The Yamaha DSP-1 Digital Soundfield
Processor. Come feel a demonstration at a Yamaha
dealer near you.

YAMAHA
Yamaha Electronics Corporation, P.O. Box 6660, Buena Park, CA 90622.

Dolby' is a Registered Trademark of Dolby Labs Licensing Corp.

HALL TYF



These systems demand care
in placement, but they are
worth it-a true masterpiece
of the speaker designer's art.
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Fig. 15-Energy vs. time.

2 13

speaker. Listening off the center line is best with a spacing
of less than 30°. Although spaciousness and sharpness of
imaging are not as spectacular off the center line, the
directivity patterns still provide the listener with a continuous
soundstage image. I think it is important for a speaker to be
able to provide decent listening when off center line. In-
deed, such listening locations can provide a more relaxing
experience, because it is the only position in which you can
move your head without hearing image locations shift.

After extended listening to the Walsh 5s in their best
position, out from the long wall, I felt most comfortable with
the "Perspective" control switched to the forward setting
and the "Lows" control switched to the reduced setting. Of
the many discs I played, one segment serves best to illus-
trate the qualities of the Walsh 5. The segment is the old
demonstration spectacular, the opening of "Also Sprach
Zarathustra" by Richard Strauss. My copy is a Technics
demo disc (SRCD-1003). First, the unusual low bass rumble

at the beginning is heard clearly. Next, the horns announc-
ing the fanfare are way back-say, 60 feet behind my
listening room wall. The rest of the orchestra comes in,
perfectly arrayed in space, with astounding crescendoes
having just the right "splash" to the cymbals. The organ's
pedal tones are effortlessly reproduced and join seamlessly
with the enveloping spaciousness of the upper registers of
the instruments. This speaker loves organs.

Perhaps the best way to sum up the qualities of the Walsh
5 is to list several more examples of the music it plays best
and some that could be better. (We're talking shades of
greatness here, not simple good and bad.) First, examples
of the best. Stravinsky's "L'Histoire du Soldat: Suite" (Refer-
ence RR -17 CD) was reproduced with precise imaging and
detail of the small ensemble. On the " Mefistofele: Prolog.ue"
(Telarc CD -80109-2), the combined forces of orchestra,
organ, and chorus were dramatically rendered with mass
and depth. Now the not so spectacular. In Joe Williams'
Grammy -winning CD, Nothin' but the Blues (Delos DCD-
4001), Williams' voice was not as intense and "in your face"
as it might be. Close-miked saxophone lacked some of the
"bite" I've heard before. The Joan Baez disc Diamonds and
Rust (A & M CD 393233-2) is one of my favorites for judging
vocal quality even though it is partially a result of studio
production techniques. The recording's intent is clear when
heard on certain systems, but over the Walsh 5, there was
some lateral imaging vagueness and some missing sparkle
and freshness. "La Grange," from ZZ Top's Best of ZZ Top
(Warner Bros. 3273-2) was just not as funky as this rock
classic should be.

Interaction with the surfaces and acoustics of the listening
room is where the Ohm Walsh 5 gets its strengths and its
weaknesses. I suspect that in a different acoustical environ-
ment from mine, the Walsh 5s would be superb on close-
miked music. Considering the investment, the prospective
purchaser should insist on a lengthy home trial. I suggest
listening to many kinds of music and moving the systems
around. These speakers may be demanding of care in
placement, but they are worth it. They are a masterpiece of
the speaker designer's art. I particularly recommend them
for the audiophile who has a large but not particularly
reverberant listening room and who enjoys large-scale mu-
sic productions. David L. Clark

RICHARD C. HEYSER
SCHOLARSHIP LOAN FUND

The purpose is to assist needful graduate students to pursue advanced studies
in the field of acoustical engineering or audio related subjects.

Contributions may be sent to:

Richard C. Heyser Scholarship Loan Fund do Audio Engineering Society
60 East 42nd Street

New York, NY 10165-0075 USA

Tax deductible status pending final approval by IRS
Until it is obtained, please make checks payable to:

The Audio Engineering Society Note on your check this is for: SCHOLARSHIP LOAN FUND
THE RICHARD C. HEYSER



Thy
Quietspeakers

Revox speakers play to the civilized ear. And they
speak most distinctly where the civilized ear does
its listening.

We make speakers that make beautiful music-
absolutely clear, richly detailed music. At low
listening levels, where other speakers are at a loss,
the sound from Revox speakers is always precise,
focused, vividly present. These speakers impress
with their fineness, their ability to reveal music's
quiet subtleties, its lucid stillness.

If you never listen loud, you need to be listening
to the Quietspeakers.

From Revox of Switzerland. At your audio
specialist in the USA.

ETU D) o. REVOX
STUDER REVOX AMERICA, INC.

1425 Elm Hill Pike, Nashville, TN 37210
(615) 254-5651

Enter No. 37 on Reader Service Card





TI-IE
ELI 1 'E'" PD -91
FULL 18 -BIT
CD PLAYER.

If you're still not completely satisfied with
CD sound: if you have the nagging feeling
somethings still missing...you're right. 14 -bit,
16 -bit or even "floating" 18-b:t CD players simply
can't deliver all the rich potential of compact
disc sound.

It's time for a little Home Improvement-
a brilliant improvement at that.

Meet the Elite- Series PD -91. The compact
disc player that lets you hea= CD sound in its
fullest glory.

The PD -91 employs 8 -times oversampling
and full 18 -bit linear twin DA converters to yield
an amazing 16 -fold improvement in retrieval of
ambient cies, harmonic de:ail and "air" around
instruments and vocalists. It's an improvement
so dramatc your ears will perk up instantly

to

To build
a player this

superior demanded
incredible attention to detail.

Example: The PD -91's analogue
circuity is pure Class A for lowest

distortion and highest musicality. Inside,
you'd see four separate power supplies and

eleven voltage regulators-to keep critical small -
signal audio information free from interference

To additionally minimize electrical interac-
tion, portions of the PD -91's circuitry are defeat-
able-like front panel illumination, headphone
amplifier and the analogue output section wimen
digital outputs are being used.

The PD -91 incorporates an outboard power
transformer, Pionees exclusive copper -plated
honeycomb chassis and special ceramic compo-
nents to combat extraneous vibrations that can
destroy signal integrity.

The PD -91's special linear motor delivers
the world's fastest track access (1/2 -second). You
also get flexible seven -way programming, fi.:11
random play, and, of course, full remote control.
Optical as well as coaxial outputs make the
PD -91 future -perfect as well.

Want instant Home Improvement in your
music system? Then come treat your ears to
the PD -91. For your nearest Elite dealer, call
1-800-421-1404.

O l988 Pioneer Electronics (USA) Inc., Long Hach, CA

Enter No 42 on Reader Service Card



EQUIPMENT PROFILE

WHEATON
TRI-PLANAr
TONEARM
Manufacturer's Specifications
(Note: Measurements of arm taken
when fitted with Accuphase Model AC -

2 phono cartridge.)
Tonearm Resonance: Vertical, 7

Hz; lateral. 7 Hz.
Top Resonance: Vertical, 12 dB; lat-

eral, 11 dB.
Tracking Ability: Left channel, 80

p.m; right channel, 80 jim.
Price: $1.795.
Company Address: 11230 Grand-

view Ave., Wheaton, Md. 20902.
For literature, circle No. 92

The Wheaton Tri-Planar II is the latest version of the
tonearm designed and handcrafted by Herbert Papier, who
began making it in 1981. Various refinements have been
incorporated to increase the level of performance, which
was already considered by many experts to be excellent.

Wheaton Music is not a hi-fi store but a music store, the
kind that specializes in helping people produce their own
live sound by providing musical instruments and sheet mu-
sic. Before starting Wheaton Music, Papier was a watch-
maker. As such, he was used to working with tiny precision
parts. When he retired a few years ago, Papier decided to
design and build a tonearm for himself, and his experience
in watchmaking gave him a definite advantage when it
came to the most critical part of a tonearm, the bearings.
When others saw and heard the results of his efforts, they
encouraged Papier to produce the tonearm commercially.

With the collaboration of Steve McCormack of The Mod
Squad (a company which specializes in custom improve-
ments in high -end audio products), refinements were made
in the tonearm. The name Tri-Planar was given to the tone -
arm because it reflects the design emphasis of allowing

proper adjustment in three planes: The tonearm vertical
bearings in relationship to the record surface, the vertical
tracking angle of the phono stylus, and the azimuth of the
phono stylus with respect to the side walls of the record
groove.

The first things I noticed about the Tri-Planar II tonearm
were the large number of machined aluminum parts (some
of which are quite small) and the high quality of the natural
finish. It is obvious that a great deal of hand work is involved
in its production. The main or upper armtube is covered with
heat -shrink tubing-a very clever touch that should help
damp out resonances. The use of two armtubes, one above
the other and connected by a machined block of aluminum,
also caught my eye. While this is certainly unconventional, it
was necessary if one of the design goals-to place the
vertical bearings at the same height as the record surface-
was to be achieved. A dial on the top of the tonearm pillar
has 100 very clear, white -on -black markings, which are
divided into groups of five and labelled every 10 divisions. A
knurled knob in the center of the dial is used to set the
vertical tracking angle.
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When I grasped the armtube firmly in one hand and the
main pillar in the other, and exerted force in different direc-
tions, I found that the bearings exhibited no looseness or
play. They were, in fact, practically frictionless in the vertical
and horizontal directions, which is as it should be. The
designer's attention to detail is also apparent in the knurled -
head ground screw on the base of the tonearm, which
allows a separate ground wire to be attached if necessary. I
was also very favorably impressed by the care taken in
dressing the lead wires from the upper tonearm tube,
through the bottom tube, and out to the connector block
(which has gold-plated phono sockets and a gold-plated,
five -way ground terminal). Mounting the Tri-Planar II tone -
arm is relatively easy. It needs no center hole for the pillar,
and it is fastened to the turntable mounting board with three
screws. Since the pillar does not extend below the mounting
board, the Tri-Planar is ideal for shallow turntables. For this
report, I decided to use the Shure V15 Type V -MR cartridge,
which proved to be an excellent match with the Tri-Planar II.

Tonearm designers know that vertical bearings should be
located on the same plane as the record surface, to allow
for record warps. When the vertical bearings are above the
record surface-as they are in most designs-the phono
stylus will move back and forth in the groove as it follows the
record warp up and down. This motion changes the wave-
lengths of the musical signals, making them shorter with
forward motion of the stylus and longer with backward
motion. Sonically, this translates as pitch changes which
vary in direct relationship to the frequency and severity of
the warps in the record. Vertical bearings in a tonearm are
necessary, therefore, because all records tend to have
some surface unevenness. It is interesting to speculate that

if records were perfectly flat and of uniform thickness, no
vertical bearings would be required at all. Such a tonearm's
pillar could be raised and lowered to allow records to be
changed.

The vertical tracking angle (VTA) is the angle between the
playback stylus and the record groove (as viewed from the
side). It 's the relationship between the playback stylus and
the groove shape formed by the angle of the original cutting
stylus. There is more invo'ved in VTA than this, of course,
but much effort was spent in the 1960s to try and standard-
ize record cutting as much as possible. (In fact, Shure's

MEASURED DATA
Wheaton Tri-Planar II Tonearm
Pivot -to -Stylus Distance: 9.85 in. (250.2 mm).
Pivot -to -Rear -of -Arm Distance: 2.25 in. (57.2 mm).
Overall Height Adjustment: 0.75 in. (19 mm); 1/40 in. for

each vernier rotation.
Tracking -Force Adjustment: Set by counterweight.
Tracking -Force Calibration: None (use external gauge).
Cartridge Weight Range: 4 to 20 grams.
Counterweights: Two main (99.9 and 112.8 grams) and

five secondary (69.6, 85.7, 101, 118, and 136.5
grams).

Counterweight Mounting: Soft polyurethane insert.
Sidethrust Correction: Adjustable thread and weight.
Pivot Damping: Viscous.
Lifting Device: Damped lever and finger lift on

headshell.
Headshell Offset: 22.0°.
Overhang Adjustment: Slots in headshell.
Bearing Alignment: Excellent.
Bearing Friction: Less than 40 milligrams.
Bearing Type: Hardened steel point and ball races
Lead Torque: Negligible.
Arm -Lead Capacitance: 35 pF for left and right

channels.

Arm -Lead Resistance: 1.1 ohm for left and right
channels.

External Lead Length: None supplied (gold phono
jacks).

Structural Resonances: See Fig. 7.
Base Mounting: Three screws through base; no pillar

hole needed.

Shure V15 Type V -MR Cartridge
Coil Inductance: 350 mH.
Coil Resistance: 875 ohms.
Output Voltage: 0.48 mV/cm/S.
Tracking Force: Without damping brush, 1.3 grams;

with damping brush, 1.9 grams.
Cartridge Mass: 6.8 grams.
Microphony: Very good.
Hum Rejection: Excellent.
High -Frequency Resonance: 32.3 kHz.
Rise -Time: 18 FIS.
Low -Frequency Resonance: Without damping brush,

5.5 Hz and Q = 7.9; with damping brush, 8.0 Hz
and Q = 1.2.

Recommended Load Resistance: 47 kilohms.
Recommended Load Capacitance: 250 pF.

AUDIO/JUNE 1988 10



One of the first things
that impressed me about
the Tri-Planar II is the
large number of machined
aluminum parts.

A

Fig. 1-Frequency
response and crosstalk,
Wheaton Tri-Planar II
tonearm with Shure V15
Type V -MR cartridge,
using B & K 2010
test record.
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Fig. 3-Response to cartridge damping brush
vertical and horizontal engaged and using CBS
modulation from 2 to CTC-300 test record.
100 Hz (slow sweep) with

Fig. 2-
Low-frequency
resonance of the
Wheaton'Shure
combination.
Using the
cartridge's
damping brush
(top curves),
resonance is at
8.0 Hz and
0 = 1.2; without
damping brush
(bottom curves),
resonance is at
5.5 Hz and
0 = 7.9.
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series of V15 phono cartridges began in this era.) Many
factors militate against an exact adherence to the desired
15° angle. Records are cut by many different companies all
over the world, using different cutting systems and stylii as
well as different blank lacquer master discs. It is difficult to
measure the cutting angle exactly, and variations exist in the
"spring:back" or "memory" variations of the different plastic
formulations used in making records. Therefore, the vertical
tracking angle should be adjusted to achieve the best
results from each record.

The Tri-Planar II tonearm provides a calibrated vernier
adjustment for this purpose. Turning the knurled knob on
top of the main pillar will raise or lower the tonearm bearing,
which changes the VTA of the stylus. The calibrations on the
dial are arbitrary, but they allow settings to be repeated after

the best VTA for each record has been found and marked
on the record jacket.

Improvement in the stereo qualities of a record-such as
the spread of the sound (stage width) or the ability of a
listener to localize sound sources (imaging)-can be quite
dramatic when attention is paid to setting the stylus azimuth
angle correctly. Since the stereo information in a record
groove is completely contained in the vertical component of
the groove modulation, the interfaces between the stylus
contact areas and the groove walls should be mirror images
of each other. Any difference will shift the angle of the
vertical component of the force exerted by the moving
groove on the stylus. Such tilting results in distortion of the
stereo information. The Tri-Planar II tonearm has a provision
for setting the azimuth angle very accurately. It is a feature
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;-31EJLI
Continues to define the state -of -the art...

BRYSTON believes the
purpose of an audio
system is to create the

three dimensional illusion of a live
musical event in your own home.

This sound stage involves the
placement of instruments, in
space, around, behind and in
front of the speaker system.

The audio system should
present the instruments in their
proper size, and the instruments'
harmonic structure, image, tonal
balance, depth, clarity and dy-
namic range should all sound be-
lievable.

In Canada:

The Bryston Magic
In order to accomplish this

three dimensional sound stage a
significant amount of effort is
required in both theory and
practice when designing an
audio product.

T0 this end, Bryston has
originated and optimized
the circuitry used in all its

products to a degree of linearity
which approaches theoretical
perfection. From steady-state
signals, to high, low and mid -
frequency transients we under-
stand the mechanisms and

criteria necessary for musical ac-
curacy over the full spectrum.

We have devoted years of
research to the elimination
of audible problems due to
phase shift, differential tempera-
ture effects, transient compres-
sion, envelope modulation,
and the subtle effects group
delay can have on depth infor-
mation.

WE invite you to expe-
rience the Bryston
magic - a sound stage

in your own home!

In the United States:
Marketing Ltd.

57 Westmore Drive, Rexdale, Ontario M9V 3Y6
(416) 746-0300

MiliSX111:1111

Enter No. 11 on Reader Service Card

1:1WSWKIN1 Vermont
RFD #4, Berlin, Montpelier, Vermont 05602
J802I 223-6159



The bearings show
no play or looseness
when the armtube and
pillar are twisted, which
is as it should be.
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Fig. 5-Slow sweep from
20 Hz to 1 kHz. Note
absence of glitches in
this range; their presence
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would indicate artifacts
which would color sound
quality.
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RIGHT CHANNEL

WHEATON TRIPLANAR TONEARM AND

SHURE V15-VMR CARTRIDGE

MECHANICAL IMPULSE TO TONEARM TUBE

4900.000 Hd CURSOR

20 HZ

-46.3 d8R

-38.0 dBR
2KHZ

Fig. 6-
Output vs. time
of arm/cartridge
when mechanical
impulse was
applied to
armtube.
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Fig. 7-Spectral output
(averaged) of arm'
cartridge due to
16 mechanical impulses

applied to armtube. Note
the increase in output
centered around 4.9 kHz.
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which I find extremely valuable, because it allows for easily
audible improvement over the more common method of
making this adjustment with a mirror. A small hex -head
screw is used to drive a pin on the top of the upper tonearm
tube, causing the tube to rotate. Wheaton supplies a small
screwdriver for this purpose, and the mechanical control
that this provides makes exact adjustment relatively easy.

Wheaton recommends measuring the crosstalk output of
the cartridge by using either of two commercial devices for
making this adjustment-one of which they say is no longer
available. I have neither device, so I used a different tech-
nique. The idea is to balance the vertical component of
each channel, so I used a mono record (which, by defini-
tion, has only lateral modulation) and then connected the
cartridge so that the channels were opposite in polarity. This
yields a left -minus -right signal that is the vertical component
of force. By turning the azimuth screw while listening to a
mono record, the output can be cancelled almost complete-
ly, which means the crosstalk is balanced. Since all records
are not exactly identical with respect to the VTA, I tried a
number of mono records to see if variations among them
would cause the crosstalk to vary. While variations were
slight, the azimuth setting for minimum output-using the
same cartridge-remained c6nsistent, indicating that this
technique is a viable alternative to the method recommend-
ed by Wheaton.

The machined aluminum headshell, which is firmly at-
tached to the upper armtube, is supplied with a special
dummy cartridge that includes a long, pointed shaft to
simulate a stylus. I used this later to accomplish the prelimi-
nary alignment of the tonearm. A thin aluminum plate, with
an extension formed as a finger lift, has two press -fitted nuts
for the cartridge screws. The upper armtube is made of two
concentric aluminum tubes with a damping layer between
them, and the inner tube is filled with polystyrene cylinders,
packed under slight pressure. Special mono -crystal wires
travel down the center of the tube, terminating in gold-
plated connectors that slip over the cartridge pins. Plastic
and lead damping is strategically placed inside the armtube
to aid in damping resonances. The sidethrust or anti -skate
correction is not caiibrated, but it was not hard to set it for
the optimum amount of force by listening. The horizontal
and vertical pivots are ball -race types, with six tiny balls and
a hardened steel point. The damped cueing system is very
good, and the plastic sleeve on the cueing bar prevents the
tonearm from sliding sideways when it is carefully lowered
to the record.

Measurements and Listening Tests
A listening panel was used to evaluate the subjectively

perceived sonic qualities produced by the Tri-Planar II tone -

arm and Shure V15 Type V -MR cartridge combination. The
panel was also asked to compare the combination with a
high -quality reference tonearm and cartridge system.

Although many experts consider the reference system to
be the best available, I choose not to reveal the names of its
components. I do not wish to convey the idea that I think
they are the best available. Its purpose is not to be viewed
as the ultimate system, but rather to provide a consistent
reference for the listening panel.
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FROM THE PEOPLE WHO GIVE YOU
ACCURATE SOUN_IDNOW COMES

MORE ROOM TO BUOY IT.
INTRODUCING THREE SPACE -SAVING LOUDSPEAKERS

FROM ADVENT. Now you can enjoy the accurate sound of
Advent' in more places than ever. Our three new speakers
give you the clean, clear sound you expect from Advent,
yet take up less space to do it.

THE MINI -ADVENT AND MINI -ADVENT SUBWOOFER

SYSTEM. Mini -Advents are the perfect size for book-
shelves. Desks. Even walls and ceilings, using our
optional mounting brackets. They're small, but get
big sound with 51/4 " high excursion woofers, poly -
carbonate tweeters, 120 watts peak power and a
tuned bass port. Or, add our subwoofer. It gives
Mini -Advents the bass of a much larger
system and creates exceptional stereo
imaging for audio/video or surround
sound systems.

THE PRODIGY TOWER. Taller and
thinner than our still -famous Advent
Prodigy, the Prodigy Tower gets
maximum sound using minimum
floorspace. How? With 300 watts

peak power, a more efficient 8" woofer and a polycarbon-
ate dome tweeter for improved dispersion.

WE BABY II. Last, but not littlest, is the improved Baby
Advent. Just as compact as the original Baby, but with a
couple of changes that show it's maturing quite nicely. Like
a ferrofluid-filled polycarbonate dome tweeter and re -

adjustable logo for horizontal and vertical speaker
placement.

All three new Advents have natural wood tops
and bases. Even if you never hooked them up,
they'd make great looking furniture.

Come in to your nearest Advent dealer and
listen to the new Mini -Advent, Prodigy Tower

and Baby Advent. And don't
worry about the crowds. With
these speakers, there's =
always plenty of room.

///A D V E \T ®
Sound as it was meant to be heard

Enter No. 21 on Reader Service Card



A calibrated vernier
adjustment allows precise
setting of the vertical
tracking angle for the
requirements of any disc.
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Fig. 8-
Interchannel
phase difference.
Perfect phase
response would
be a straight
45° line; the
Wheaton/Shure
combination's
response is
close to
perfection.
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Fig. 9-Interchannel
phase difference
vs. frequency from
B & K 2011, band 7, pink

180

noise. Phase difference at
20 kHz is 3.8° (less than
0.5 p,S).
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TRACKING TEST B&K 2010 RECORD
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SHURE V15-VMR CARTRIDGE IN

WHEATON TRIPLANAR TONEARM

Fig. 10-
Tracking test of
Wheaton/Shure
combination.
Mistracking
seen in the top
curve is of the
highest level on
the test record,
and this should
therefore be
considered good
performance.

The panel auditioned a number of recordings of different
types of music. Each member was asked to rate the Whea-
ton/Shure combination and the reference system on a scale
from 0 to - 5. They were also asked to write down comments
about the quality of the sound that they heard. The listening
panel's scoring for a total of 12 categories showed that the
Wheaton/Shure combination tied the reference system in
overall points. However, scoring and comments for each
category showed that the preferences of the majority of
panel members fluctuated between the two systems. Con-
sequently, I've tried to correlate the panel's subjective im-
pressions with the technical measurements to show the
strengths and weaknesses of each combination.

Figure 1 shows the amplitude versus frequency response
and the crosstalk of the Wheaton/Shure combination. The
two channels show excellent balance from 20 Hz all the way
to 20 kHz, and the low -frequency crosstalk is very good for
this particular test record. That the Tri-Planar II tonearm
allows for precise adjustment of the azimuth is certainly
responsible for these results, and the comments of all panel
members indicated that they rated the Wheaton/Shure com-
bination superior to the reference system in spaciousness.

Figure 2 shows the low -frequency resonance caused by
the mass of the the Tri-Planar II and the compliance of the
V15 Type V -MR. The Q is quite high when the cartridge's
damping brush is not used. The use of a less compliant
cartridge would move the resonance up in frequency, from
5.5 Hz, but the cartridge mass should also be kept low or
the Q could be higher than desirable for good low -frequen-
cy performance. The sound is much better when the Shure's
damping brush is activated, but the low -frequency perfor-
mance of the reference system was preferred by a majority
of the listening panel. They found, for instance, that the
sound of double bass was "well defined" and "clearer" and
that drum sound was "deeper" and "tighter" with the refer-
ence system.

The shape of the response from 2 to 100 Hz, measured
using the cartridge's damping brush and shown in Fig. 3, is
a good indication that the Wheaton/Shure components are
compatible at low frequencies. The effective lateral and
vertical mass of the tonearm is matched almost exactly by
the lateral and vertical compliance of the cartridge. The
downward slope is due to the fact that the output from the
test record is falling at a rate of about 6 dB per octave.
Bearing this in mind, the rise at resonance occurs in the
range of 8 to 10 Hz and is well controlled by the damping
brush. Figure 4 shows the vertical and lateral resonances-
without the damping brush-at about 7 Hz, with the highest
Q in the horizontal plane. The lack of glitches in the range
from 20 to 1,000 Hz (which can be seen in Fig. 5) is a good
indication of the integrity of the bearings, the headshell-to-
armtube connection, the counterweight mounting, and other
mechanical factors. The presence of glitches would indicate
resonances or delayed energy which would color the
sound.

Figure 6 shows the amplitude versus time output of the
Wheaton/Shure combination for a mechanical impulse ap-
plied to the main armtube. Although the trace shows that the
ringing dies out in a uniform manner, it does extend
visibly for at least 10 mS. Figure 7 shows the spectral

106 AUDIO/JUNE 1988



Performance Assurance.
The next time you buy audio/video equipment,

be sure to choose a brand that's been accepted for
the ComponentGuard Product & Performance
Guarantee Program. It's your assurance of a
product's excellence in design and manufacture.

Equipment purchased with the ComponentGuard
Program comes with all its key performance
specifications guaranteed, plus an extension of the
original warranty, for up to 5 years! From CD
players to cassette decks, VCRs to MTS televisions,
all important specs are covered: frequency
response, power output, signal-to-noise, tracking,

COMPONENTGUARD'
Product & Performance Protection
928 Broadway New York, NY 10010
For the name of the dealer nearest you call
1 800-421-9820 In NY, call 212-420-9820

channel balance, :clor purity, and more. As proof of
protection, you receive our Gold GuardCard,
honored at our more than 500 service centers.
Then, if you're concerned about your equipment
not being up to spec, or if it breaks (the ultimate
non-performance spec), you can have it checked
out, tuned up, repaired, etc., absolutely free of
charge, parts & labor included!

Only ComporentGuard can guarantee that your
Tome entertainment system will always work as
well as the day you bought it. And, that's the best
performance assurance you can have.

Enter No. 15 on Reader Service Card
Frogram acceptance subject to aporoval Certain restrictions apply



The combination of the
Wheaton Tri-Planar II and
Shure V15 V -MR gave
the reference a real run
for best -performer title.
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Fig. 11 -Spectrum due to
output shown in Fig. 10.
Distortion at third
harmonic is -43.5 dB
or 0.67% at 20 cm/S.
At 25 cm/S, the third
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harmonic is -29.4 dB or
3.4%, which is excellent
for this high-level band
of the B & K 2010
test record.
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Fig. 13 -Spectrum
analysis for tone burst
of Fig. 12. At the
30-cm/S level (8 dB above

the reference level of
10 cm/S), distortion at
250 Hz is only 1.1%,
which is quite good.
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Fig. 12 -
Response to
10.8 -kHz pulse
on Shure TTR-103
test record. No
compression is
evident even at -
the 30-cm/S level,
which is excellent.

Fig. 14 -
Response to
1 -kHz square
wave on
CBS STR-112
test record. Good
performance is
evident, although
the Shure
cartridge rolls off
frequencies
above 20 kHz.
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components of the response averaged for 16 mechanical
impulses. An increase of energy appears in the upper
midrange (from about 3 to 6 kHz) and correlates with com-
ments made by panel members. They seem to agree that,
while the sound of the Wheaton/Shure combination was
"brighter" and "very sonorous" in loud orchestral passages,
it was also "less clear" or "less detailed" on staccato piano
passages. The panel's scoring was close for both types of
music, but the Wheaton/Shure combination was rated high-
er on orchestral music and lower on staccato piano.

Figure 8 shows the output of the left channel versus the
right channel. It is close to being a straight 45° line, which
indicates that the tonearm/cartridge combination has a
near -perfect correlation of interchannel phase versus time.
Figure 9 shows the spectrum of interchannel phase versus

frequency. It, too, is almost perfect. This correlates well with
the listening panel's excellent rating and their favorable
comments about the spaciousness of the sound repro-
duced by the Wheaton/Shure combination.

The very good tracking capability of the Wheaton/Shure
combination is indicated in Fig. 10. Even at the 25-cm/S
level (the highest level on the test record), the stylus still
maintains contact with the groove walls, albeit with higher
distortion than at the 20-cm/S level. The spectral content of
the distortion is shown in Fig. 11. The distortion is very low
for the 20-cm/S level, but there are increases in output for
the third, fourth, fifth, eighth, ninth, and tenth harmonics. The
increase in output of the higher harmonics would tend to
brighten the sound of high-level passages, and this was
confirmed by the listening panel's comments. Herbert Pa -
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The McIntosh XRT 22
Loudspeaker System delivers
The NIcIntosl- XRT 22 is the purest
expression o the loudspeakers
scientist's endeavors. It is the one
right combins3tion of component
parts that has eluded the diligent
searcher for the loudspeaker
bridge to the dominion of
reproduced musical reality. The
high-frequercy radiator column is
an illustration of the right
combination. The 23 tweeter
elements can reproduce 300 watts
sine wave irput power at 20 kHz,
with the lowest measured
intermodulztion distortion.
Because each tweeter mechanism
handles a small quantity of the
total power extremely low
quantities a distortion are
developed. The total column
radiates the energy in a half
cylindrical -_ime co-ordinated sound
field. The low distortion,
transparency of sound, coherence
of sound iriages, definition of
musical instruments, and musical
balance is simply a revelation that
you must experience.

Handcrafted with pride in the United States
by dedicated, highly trained craftspeople.

Extra Realism
Extra Depth

Extra Spaciousness
Extra Smoothness

Enter No 26 on Reader Service Card

For information on the McIntosh XRT 22 SPEAKERS an.
ot'ter McIntosh products v. rite:

Mc1PTOSH LABORATORY INC.
P.O. Box 96 EAST SIDE STATION, DEPT. All.
BINGHAMTON, NY 13904.-0096



This combination of arm
and cartridge is as good
as anything I've tested
when it comes to imaging
and stereo spaciousness.

pier has made improvements in the Tri-Planar II's bearings
to improve its tracking capability, and he sent me another
tonearm to check. I received this version too late to have the
panel listen to it, but I did evaluate it. Although I don't like to
rely solely on my own opinion, I can say that I noticed an
improvement in the tonearm's

Figure 12 shows the output versus time for a tone burst
test at 10.8 kHz. It indicates excellent tracking for high
levels at high frequencies. Poor performance in this regard
would tend to impart a leaden quality to the sound of bells,
triangles, and cymbals, but comments by the panel indicat-
ed that the opposite was true for these instruments when
reproduced by the Wheaton/Shure combination. The spec-
trum of the output versus frequency for this test signal is
shown in Fig. 13; it represents excellent performance.

The square wave in Fig. 14 is indicative of good perfor-
mance, but it also shows that high frequencies, above 20
kHz, are rolled off by the Shure phono cartridge. This corre-
lates well with the amplitude versus frequency response
shown in Fig. 1.

Conclusion
If you zipped right to this point of the report to find out who

was vanquished, it wasn't the Wheaton Tri-Planar II/Shure
V15 Type V -MR combination! This pairing gave the refer-
ence system a real contest and actually won many of the
rounds. It reproduced certain types of music a little better
than the reference system and some a little worse (but you
will have to read the report to find out which). With regard to
such stereo characteristics as spaciousness and image
location, the Wheaton/Shure combination is as good as any
I have tested-and better than most. Edward M. Long

Stopwasting digital sound
on analog components.

When all your source material was analog, you had no choice but to use
analog components. And no option but to endure the resulting signal loss,
interference, hum and noise.

With push/pull Super Linear Converters (two per channel), optical and
coaxial digital inputs, digital tape monitor loop, and three sampling rates, the
Denon DAP -5500 Preamplifier establishes digital - not analog -as the primary
signal format.

So audition the Denon DAP -5500. You have DENoN
nothing to lose but noise.

DESIGN INTEGRITY
Denon Arne.", So 222 New Rood, Porsoppony, NJ 07054 (201) 575.7810
Denon Conodo, Inc., 17 Denison 5k -eel, Mork hon, Oro L3R 185 Canal
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BOUND VOLUMES
Great Reading, Great Price!
A ready reference for

------ audiophiles! A full year
of AUDIO is carefully

hard -bound for easy reference. Complete
volumes for the years 1979 through 1984 are
available. Only $24.95 including shipping and
handling.
TO ORDER: Indicate year(s) requested and send
check or money order, NO CREDIT CARDS, to: AUDIO
Magazine, 1515 Broadway, New York, NY 10036,
Attn: Bound Volume Dept, Allow 4 weeks for delivery.

BACK ISSUES
Single -copy back
issues of AUDIO from
1983 through current
issue are available.
(Note: April, August,
and October 1983 are
unavailable.) $5.00
per issue postpaid.

BINDERSISLIPCASES
Maintain your
AUDIO collection in
these top-quality
binders or slip-
cases. Binders,

$9.00 each; 3/$26.00; 61$50.00. Slipcases,
$7.65 each; 3/$22.00; 6/$40.00. Include $2.50
per order for postage and handling.
TO ORDER: Indicate issue/binder/slipcase. Include
proper amount for postage and handling. Please
add your applicable sales tax. Allow 6-8 weeks for
delivery. Make check/money orders payable to:
Audio Magazine, P.O. Box 765, Holmes, PA 19043.
DIRECT TOLL -FREE ORDER NUMBER: 1-800-

E-8112. Use your Visa, Mastercard or American
xpress card. $10.00 MINIMUM CREDIT
CARD ORDER.



One
Button,

One Smart
System

With one button, select a music source on your
Revox Wireless Remote Control from any component
in your Revox audio system ... CD, for instance.

Press the "CD" button, and the Revox Timer
Controller turns on all the required components.
Your Revox B226 Compact Disc payer fills the room
with music.

Now, jump from one music source to another-CD
to turntable. The Revox B203/205 Control System
shuts down one source and changes over to the new
one for you.

One button, one finger. It's that easy.
And smart? 'Thy this ... tell the 3203/205 that you

want to wake up to a classical music station at 7
each morning, Monday through Friday. Tell it to shut
off your system at 8. Then tell it to wake you to a
favorite CD on Saturday.

The B203/205 remembers it all. And a lot more.

Civilized, solicbsrnart. Like all Rev
the B203/205 Control System is built to exacting
Swiss standards of ex4illence. Try it. at your audio
specialist in the t:S.;.Wr information, call or write
Studer Revox America, Inc

B203 Timer Controller and 8205 \ I re In Remote :ontrol

R EVOX
1425 Elm Hill Pike. Nashville, Tennessee 37210

(615) 254-5651

Enter No. 43 on Reader Service Card.



EQUIPMENT PROFILE

PHILIPS CD960
COMPACT DISC
PLAYER

Manufacturer's Specifications
Frequency Response: 2 Hz to 20

kHz.

Amplitude Linearity: 20 Hz to 20
kHz. ± 0 01 dB.

Phase Linearity: ± 0.2°, 20 Hz to 20
kHz.

Dynamic Range: 96 dB.
S/N: 101 dB.
Channel Separation: 100 dB, 20

Hz to 20 kHz.
THD: 0.0015%.
Audio Output Level: 2 0 V rms.
Headphone Load Impedance: 8

to 1,000 ohms
Number of Programmable Se-

lections: 20 (see text).
Power Requirements: 120 V, 60

Hz, 30 watts.
Dimensions: 16-17/32 in. W x 37/5

in. H x 147/8 in. D (42 cm x 9.8 cm
37.8 cm)

This report marks the first time I have tested a Compact
Disc player that bears the Philips name. Philips, as many
readers know, is the giant electronics firm based in the
Netherlands which was a co -developer of the Compact
Disc. Though highly respected in just about every country in
the world, the Philips brand name has had a mixed history in
the United States. For whatever reasons, earlier attempts to
sell products under the Philips brand name have had irregu-

Weight: 22 lbs. (10 kg).
Price: $949
Company Address: Philips Con-

sumer Electronics, P.O. Box 14810,
Knoxville, Tenn. 37914.

For literature, circle No. 93

lar success here. As a result, North American Philips (NAP),
a subsidiary of the Dutch parent, marketed audio and video
products under the familiar brand names of Magnavox,
Sylvania, and Philco. A few months ago, this changed.
Philips has now introduced a high -quality line of audio
components under its own name; the Model CD960 is an
excellent Compact Disc player, one that should do the
Philips parents proud.
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Exactly how easy is the Revox B203/205 Control
System ... ?

Press the "CD" button on the B205 Wireless
Remote Control. The B203 Timer Controller turns
on all the required components, and your Revox
B226 Compact Disc player fills the room with
music.

Want to jump from CD to tape? Press the "Play"
button, and the Revox B203/205 Control System
shuts down the CD Player and changes over to the
Cassette Deck for you.

One button, one finger. That's how easy it is.

8203 Timer Controller and 8205 Wireless Remote Control

wake up to a favorite CD on Saturday at 8 AM and
a classical music station at 9 on Sunday. Then tell it
to play an album at 5:30 Monday evening, just as
you walk in the door.

The B203/205 does it all for you. But it will do
much more too.

Through its RS232 port, link it to your Personal
Computer. Load our simple program, then give the
Timer Controller a series of instructions. Put it
through its paces. Program it with as many sets of
instructions as you like. The B203 responds, and
your Revox audio system does it all automatically.
You don't lift a finger. Not even to press a button.

There's absolutely nothing like it.
Civilized, solid, smart. Like all Revox equipment,

the B203/205 Control System is built in Switzerland
to exacting standards of excellence. Try the Revox
Easy System at your nearest audio specialist. It's
the Easiest anyone's ever seen. For information, call
or write Studer Revox America, Inc.

E7U R EVOX
Why is it so easy? Because the B203/205 ,s so

smart. Test its memory ... tell it that you want to
1425 Elm Hill Pike, Nashville, Tennessee 37210

(615) 254-5651

Enter No. 44 on Reader Service Card



Thanks to its "FTS" feature,
the CD960 can play tracks
which the user has previously
selected from many discs and
then programmed into memory.

Philips CD -960 Frequency Response; Level (28) vs frequency (Hz)
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2.00010
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Fig. 1 -Frequency
response at 0 -dB
recorded level, using
signal from CBS CD -1
test disc, for left channel
(solid curve) and right
channel (dashed curve).
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Philips CD -968, Spectrum Analysis of Residual Noise, 20 Hz
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Fig. 3 -Residual noise vs.
frequency for left (solid
curve) and right channels.
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Fig. 2 -Phase vs.
frequency response
indicates the use of dual
D, A converters or accurate
time compensation
between multiplexed
left and right channels.

Philips CD -960; Distortion plus Noise vs. Frequency, 5 Hz to 20 kHz.
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Fig. 4-THD + N vs.
frequency for left (solid
curve) and right channels.
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Like a few of its Magnavox siblings, the Philips CD960 has
Favorite Track Selection. This remarkably innovative feature
allows you to store track numbers of many discs in a
permanent memory. When you insert one of these discs and
identify it by its FTS number, the CD960 will play only the
tracks you previously selected for that particular disc. The
player has enough memory for an absolute maximum of 226
discs, but the number of FTS programs that can be stored
depends on the number of memory blocks being used. If
you store five tracks per disc, for example, programs for 157
discs can be stored. The program for each disc -as well as
any current, conventional programming for immediate
play -may have a maximum of 20 memory blocks. Memo-
rizing a track number uses one memory block, requesting
an index point within a track uses two memory blocks, and

requesting start of play at a given time (minutes and sec-
onds into a track) uses five memory blocks. To simplify the
task of cataloging discs that have been programmed using
FTS, Philips provides a sheet of numbered labels which can
be affixed to the label side of a disc or to its jewel -box case.

As is true of many top-quality CD players, you can ad-
vance to the beginning of any track, start play at any given
particular index point, or start play at a specific time within a
track. The unit allows repeat play of a disc or repeat of a
continuous play loop (from one point on a disc to another).
Forward or reverse searching is possible at three speeds,
depending on how long the search buttons are pressed.
Sound is audible during the two slower speeds. The scan
feature allows listening to approximately the first 10 S of
every track on a disc, in ascending order. During scan, you
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The SA-ll Line Control Amplifier
This new SA -11 is probably the most beautiful

sounding line section in the galaxy . . . The SA -11 is so
naturally musical, so transparent, and so effortless that
one is immediately seduced into simply enjoying the
music:' -International Audio Review

The SA -5 Preamplifier
"I found the Counterpoint SA -5, with its stunning

transparency and detailing, the best in this price
category and in this survey as a whole:"

-Hi Fi Heretic
The SA -12 Power Amplifier

"There are so many areas in
which the SA -12 excels . . . that
the SA -12 easily wins first place
in this survey, and earns its
place alongside the very best
power amps in overall sonics
. . . An IAR BEST BUY"
-International Audio Review

The SA -20 Power Amplifier
The vastness and delicacy of the SA -20's sound were

breathtaking . . . the Counterpoint reached beyond to
something like reality?' -I-figh Performance Review

('all 800-247-6468 (in California 619-453-9090) to find
the Counterpoint dealer nearest you. Then go in and listen.
Afterall, you're the one critic we're really trying to please.

COUNTERPOINT
SUPER NAM RAL SOUND

1988 Counterpoint, Inc., P.O. Box 12294, La Jolla, CA 92037
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IF BI -AMPLIFIED
SOUND IS THE
CAT'S MEOW

GET READY FOR
THE LION'S ROAR.

ALTEC LANSING INTRODUCES PENTAMPLIFIEDT" SOUND.

Audiophiles have long been purring over
the benefits of h -amplified spEakers. They
point to toe _ncredibly lifelike dynamic range.
The reduced interrnodulation distortion.

At A_tec Lansing howeve7, we've been
pursuing much bigger cats.

Intrcducing the Altec Lansing BIAS"'
550. The first loudspeakers in the world with
Pentampl_fied Sound.

The 550 is a system unlike any other. With
discreet amplifiers for each of 5 bandwidths.
A total of ten driver -dedicated amplifiers deliv-
ering 1400 watts of power. (.05 % THD/1 Watt
to rated power.:

And became you can adjust the volume of
each amplifier by remote control, you can tailor
the sounc perfectly for the nuances of your room.

From the very first moment, you'll hear
subtleties you've never heard before. Startling
dynamics . A_ry sound staging Reproduced

without any noticeable coloration.
But of course, sophisticated technology

demands equally sophisticated materials.
To complement our woven carbon fiber

cones, we developer mid and high frequency
drivers coated with diamond particles.
Producing an astonishingly accurate high
frequency response.

To eliminate resonance, we designed a
unique double enclosure cabinet. Literally
a cabinet within a cabinet separated by a layer
of acoustical foam rubber.

We believe the 553 to be the finest loud-
speaker system in tte world. For more detailed
information and conplete specifications call
1-800-ALTEC 88** and
ask about our special
demonstrations.

They'll be easy to
find. Just follow your ears. well trained ear.

LANSING
Loudspeakers for the

'brill In Amplification 5 -.stem **In 11 or Canada call 7172%-HIFI Copyright 1988 Alter Lansing Consrmer Products. ,Ihifbrd, PA 18.137
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The overall unweighted
S/N measured about 110 dB
for both channels. When
I added a filter, results
went to 114 dB.

Fig. 5 -Spectrum analysis
of the CD960's output when
reproducing 20 -kHz test
tone. Sweep is linear,
from 0 Hz to 50 kHz.

Philips CD -960; Quantization Distortion vs
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Fig. 6 -Quantization
distortion vs. frequency
for left (solid curve) and
right channels.
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Fig. 7 -Deviation from
linearity as a function of
recorded level for left
(solid curve) and right
channels, using
undithered signal from
CD -1 test disc. See text.

Fig. 8 -Same as Fig. 7 but
using dithered test signal.
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can also program tracks you like for later play, but only if
you want to listen to these tracks in the same order in which
they appear on the disc.

Control Layout
The "On/Off" switch and stereo phone jack are at the left

end of the front panel, adjacent to the disc tray. A slider
control below the tray adjusts headphone volume. Major
operating pushbuttons, including the fast -search keys, are
at the right end of the front panel.

A display area is located directly to the right of the disc
tray. A minutes and seconds readout shows total playing
time of a disc, elapsed time for the track being played,

remaining time of a disc or program, or a selected time
position. Track numbers and index numbers are also dis-
played, as are a wide variety of word indications. The latter
includes "Error" (if you have made a mistake during pro-
gramming), "Disc" (after loading), "Program" (when a pro-
gram is stored in memory), "A -B" (when playing a continu-
ously repeating loop), "FTS" (when an FTS program is in
operation), "Scan" (when the scanning function is in use),
"Review" (when visually reviewing a previously assigned
program), "Repeat," and "Pause."

Pushbuttons for programming or track and index selec-
tion are found on a lower section of the front panel. When
this section is pressed, it moves forward, out of the front
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THE SOUND YOU HAVE TO LEAVE HOME TO APPRECIATE

0 Bid Bosrt
Comixation The Watiponal name

and BLUE DOT symbol are
redisiered Pi*marts of

Bosch Timm ,eananly applies
to Al specilredproduos

shipped ales Jan 1 1908

I r

BLAUPUNICT
803CF1 Group

Everything sounds

superb with the

new Blaupunkt

Chicago SCD 08.

Ifs our shuttle -

ready AM/FM

CD tuner.

Incredibly precise

ORC II titling.

Ninety-nine CI)
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Now that Philips is using
true 16 -bit D/A converters
and four -times oversampling,
players such as the CD960
offer even better sound.

PhIlips CD -960; Separation us. Frequency, Left -to -right and right -to -left.
0.0

-30.00.

-60.00 i

-90.00

17..0.0

150.02. ire

Fig. 9-Separation vs.
frequency for left -to -right
and right -to -left analysis.

20k 20k

panel, disclosing additional buttons for "Clear," "Store,"
"Review," "Scan," "Index," "Repeat," and "A -B." A mode
switch selects "Normal Play," "Single Play," "Copy Pause,"
and "Auto Pause." The latter two settings are useful when
tape recording CDs. They add either predetermined or
automatic pause periods between tracks so that, if your
cassette deck has track -seeking facilities, it will be able to
find selections by these periods of silence between tracks.

In addition to the usual analog stereo output jacks, the
rear panel is equipped with an optical output jack (for
processing of the digital signal via a fiber -optical interface to
a preamplifier or amplifier) and a digital output jack (for
direct connection to .a digital input on a preamplifier or
separate D/A-converter unit). Remote -control jacks are for
connection to either a remote -control sensor, which is avail-
able from Philips as the EM -2200, or to operate in a system
configuration with other Philips components controlled by
the RC -5 remote. A two -position switch selects between
reception of signals from the remote -control transmitter or
from an alternative remote receiver (used, for example,
when the player is part of an audio system that has its own
universal remote control).

Measurements
Figure 1 is a plot of frequency response from 10 Hz to 20

kHz. My new Audio Precision test setup is able to plot
response of both channels simultaneously, using a glide
sweep contained on the EIA-approved CBS CD -1 test disc.
Output levels from the two channels were not exactly identi-
cal. The left channel measured 2.044 V (and was used to set
up the 0 -dB reference level), while the right measured 2.014
V. The difference between the two outputs, amounting to
about 0.128 dB, shows up clearly in Fig. 1. Response for the
left channel was flat down to 10 Hz and was off by no more
than 0.23 dB at 20 kHz.

Figure 2 is a plot of frequency versus phase response
between channels. Outputs from both channels were pre-
cisely in phase, with only a very slight phase displacement
of a few degrees at 20 kHz.

Figure 3 is a spectrum analysis of residual noise versus
frequency, referenced to maximum recorded output level.
The overall unweighted S/N for this player was 109.9 dB
from the left channel and 110.5 dB from the right. Adding an
A -weighting filter in the signal path further improved the
readings, to 114.5 dB from the left channel and 114.7 dB
from the right.

Figure 4 is a plot of THD + N versus frequency for both
channels. At 1 kHz, THD + N was no more than 0.0035%,
decreasing to still lower values at lower frequencies. The
moderate rise at high frequencies was not so much an
increase in actual harmonic distortion as it was the appear-
ance of out -of -band "beat" components beyond the audible
range. In Fig. 5, a spectrum analysis of the CD960's repro-
duction of a steady-state 20 -kHz signal, one of these beat
components is easily seen at 24.1 kHz. It is important to
note that no such nonharmonically related beats appear in
the audible spectrum.

CCIF (twin -tone) IM was 0.00095% on the left channel and
0.00136% on the right channel. SMPTE-IM distortion at 0 -dB
level was a mere 0.00434% on the left channel and
0.00384% on the right. Dynamic range measured just over
104 dB.

Figure 6 is a plot of the Philips CD960's quantization
distortion-expressed in dB rather than percent-as a func-
tion of playback level. Interestingly, the quantization distor-
tion was actually lower at lower recorded levels than it was
at higher levels (although quantization distortion figures of
-90 dB or better are hardly worth quarrelling about at any
playback level).

Figure 7 is a plot of linearity deviation versus recorded
level. From maximum recorded level down to - 70 dB,
linearity was virtually perfect. However, between - 70 and
-80 dB, linearity errors were evident, about 1 dB for the left
channel and nearly 2.5 dB for the right channel. Severe
nonlinearity was present from -80 to -90 dB; the right
channel's deviation was far worse than the left channel's-
more than 15 dB of linearity error at -90 dB. I suspect that
one of the two D/A converters in the sample that I tested was
the culprit here. Even though these tests were conducted
using undithered signals on the CD -1 disc, I would not
normally expect such a high degree of nonlinearity, espe-
cially in the negative direction. Nonlinearities of this type are
usually positive (what should be a -80 dB signal 'eads less
than -80, for instance). Using dithered test tones ranging
from - 70 to - 100 dB, it was possible to plot deviation from
perfect linearity below the limits supposedly imposed by 16-
bit systems (Fig. 8). Here, too, it became obvious that
something was wrong with the low-level signal D/A-conver-
sion process. The deviation from perfect linearity at -90 dB
is almost identical to that shown in Fig. 7. (The deviation
should have been less, all things being equal, due to the
dithering of the signals used in this test.)

Separation between channels is plotted in Fig. 9. Even at
20 kHz, separation exceeded 100 dB. Using my new test
system's capabilities for spectrum analysis, I analyzed the
nature of the SMPTE-IM distortion components in the range
from 20 Hz to 1 kHz; the results are shown in Fig. 10. There
appears to be a major contribution of IM at 120 Hz (which I
would expect, considering that it is the second harmdnic of
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Although the unit I tested
exhibited some low-level
nonlinearities, I detected
no glitches at all during
the listening sessions.

Philips CD -960. Spectrum analysis of SHP7E-114 Distortion usiny 60 Hz 6 7 kHz.
0.1

0.1

0.010:

9.091

.00912.

Fig. 10-Spectrum
analysis of SMPTE-IM
distortion for left (solid
curve) and right channels.
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Fig. 11-Reproduction of
1 -kHz square wave.

Fig. 12-Unit-pulse test.

0.919

one of the two frequencies involved in this test) and another
"bump" at around 400 Hz.

Figure 11 shows how a 1 -kHz square -wave signal was
reproduced by the CD960, and Fig. 12 shows how it repro-
duced a unit pulse. The shape of the unit pulse in Fig. 12
shows that the analog audio stages of the CD960 do not
invert polarity. The square wave in Fig. 11 is typical of those
seen for CD players employing digital filtering and oversam-
pling techniques.

Use and Listening Tests
Many of the earliest and best -sounding CD players were

based on the early Magnavox (actually, Philips) players and
mechanisms. There is a good reason for this: Philips tech-
nology is at the heart of all optically read media (such as
CDs and videodiscs). Although these players did not em-
ploy true 16 -bit D/A converters, they achieved the equiva-
lent of 16 -bit performance by using the innovative four -times
oversampling technique, which has become almost stan-
dard in better units. Now that Philips has turned to true 16-
bit D/A converters and maintained their four -times oversam-
pling technique for reduced modulation noise beyond the
audible spectrum, players such as the CD960 offer out-
standing sound quality.

I listened to a wide variety of discs on this top -of -the -line
machine, experimenting along the way with its FTS and
other programming features. If you want to hear what a
properly recorded disc can sound like on a well -designed
player, listen to the CD960 reproduce Telarc's new release,
Hollywood's Greatest Hits, Volume I (CD -80168). Try track
10, in particular, to hear how a good recording of a piano
should sound. Several of this disc's other tracks will not only
show you the kind of solid bass that can be reproduced
digitally, but should put the rest of your system through its
paces as well. Despite the low-level nonlinearities present in
my sample (I suspect that this may not be the case in all
production units), the CDs that I used for my listening tests
sounded great. I did not detect the sort of glitches (akin to
"crossover" distortion) that these nonlinearities might have
been expected to produce.

Unlike units from Philips that bore the Magnavox label, the
CD960's chassis construction is extremely rugged. Both the
chassis and the laser assembly are of die-cast components
and provide high resistance to external vibration and inter-
nal resonances. I couldn't resist opening up the unit to
compare construction with earlier Magnavox models. The
CD960 features four separate power supplies-arranged on
separate modular p.c. boards-to drive the digital, servo,
display, and analog circuits. Needless to say, not one of the
defects on my Philips defects test disc was able to cause
mistracking of the laser assembly. Access time from track to
track was less than 1 S, while access from an inner track to
the outermost track took about 3.5 S.

There are still CD players around that sell for considerably
more than the CD960, but I haven't found one that sounds
substantially better-or any that offers more convenience
features. With personal CD collections in most audio -orient-
ed households growing by leaps and bounds, the FTS
feature, too, could not have come at a better time.

Leonard Feldman
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LIFE IS FULL
OF COMPROMISES,
BUT YOU DON'T
HAVE TO LISTEN

TO THEM.

And that's just what you do with most
compact disc players. You end up listening
to the machine and not the music.

That's why Marantz designed the
uncompromising CD -94.

The elastomer suspended aluminum
transport and tracking system, along with
the die cast non-magnetic main chassis,
eliminate acoustic feedback.

A radial tracking, single beam
laser reads the disc and eliminates the
inaccuracies inherent in more conven-
tional systems.

A 16 bit dual digital to analog
converter and quadruple oversampling

digital filter guarantee perfect frequency
and phase response within the compact
disc's bandwidth.

The musical information is then
fed through a high quality analog stage
that utilizes ceramic damped capacitors
and custom components linked by
oxygen free copper wire.

All this to ensure that the soundstage
accurately preserves the depth, presence
and purity of the original performance.

The Marantz CD -94 fully program-
mable compact disc player. Expensive. But
to the audio purist, compromise is just too
high a price to pay.

MIR41l X* waix
HIGH FIDELITY

Marantz Company, Inc, 20525 Nordhoff Street, Post Office Box 2577, Chatsworth, CA 91313-2577
Phone: 818-998-9333 Fax: 818-998-5475

For more technical information, call or write Marantz for the brrochwre"The 94 Series, A Technical Narrative"



PHILIPS DAC960
D/A CONVERTER

a:worm ou, DAC 960

Manufacturer's Specifications
Frequency Range: Fixed and vari-

able unbalanced outputs, 2 Hz to 20
kHz; balanced outputs, 20 Hz to 20
kHz.

Amplitude Linearity: 20 Hz to 20
kHz. ±0.1 dB.

Phase Linearity: ±0.20, 20 Hz to 20
kHz.

Dynamic Range: Greater than 96
dB.

S/N: Greater than 102 dB.
Channel Separation: Greater than

101 dB at 1 kHz.
TIM: Less than 0.0015% at 1 kHz.
Input Levels: Systems 1 and 2 in-

puts, 0.5 V; optical input, from -15
to -23 dBm; digital tape input, 0.5 V.

Testing and evaluating Philips' new stand-alone digital -to -
analog converter presented quite a dilemma. Once before, I
had compared a separate D/A converter with a high -quality
CD player's built-in D/A conversion system and had found
virtually no difference in sound quality between the two
methods of digital audio recovery and reproduction. At the
time that I made those tests, my lab equipment was insuffi-
ciently sensitive to detect measurable differences between
the two approaches. Now I have the more sensitive, com-
puter -driven Audio Precision System One test setup in my
lab. Even if my ears failed to disclose significant sonic
differences between a top-quality CD player and the digital
output of that same player when connected to a separate D/
A converter, I felt certain that measurements would finally
"tell all." So, why the dilemma?

Simply because most low-cost CD players don't come
with digital output jacks; indeed, Philips is perhaps the only
firm to offer the feature in players retailing for less than $300.
However, the people who might invest in a D/A converter

mpedance:
anced output,

600 -ohm) out -
output, 4.0 V
tape output,

110 V, 60

x 3.9 in. H
10 cm x 36

Philips Con -
Box 14810,

Output Levels and I
Fixed (100 -ohm) unbalE
2.0 V rms; balanced (
put, 2.0 V rms; variable
rms maximum; digital
0.5 V.

Power Requirement:
Hz, 35 watts.

Dimensions: 16.5 in. V
x 14.2 in. D (42 cm x

cm).
Weight: 19.8 lbs. (9 kg)
Price: $950.
Company Address:

sumer Products, P.O.
Knoxville, Tenn. 37914

For literature, circle No.

will also want a full -featured CD player, and
will probably have D/A conversion circuitry tl-
sophisticated and precise as the circuitry in
converter. Would I have more success in
between a high-test player this time? Read c
soon find out!

The Philips DAC960 converter can handle.
having sampling rates of 48 kHz (used in DA
44.1 kHz (used in CD players and PCM proces
kHz (used in European satellite digital audio bl
Because one of several inputs can be selected
er resembles a preamplifier/control chassis.
wired digital inputs as well as an optical input.
also has a tape monitor "loop," consisting of
tape out jacks for connecting the digital output
a DAT recorder. The "monitor" designation
misnomer, inasmuch as you can't really mi
while in the record mode of a DAT machine.
recording with a DAT unit via the converte

such a player
tat is fully as

stand-alone
differentiating
in, and you'll

digital inputs
T recorders),
sors), and 32
roadcasting).
, the convert -

There are two
The DAC960
tape in and

and inputs of
is a bit of a
Dnitor results
In fact, when

the Philips
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owner's manual (printed in seven languages) warns against
pressing the "Monitor" button on the front panel. This button
is used strictly for playback of a DAT recording-not for true
monitoring in the sense that we normally think of that term.

Since I was still in possession of the Philips CD960 Com-
pact Disc player (also reviewed in this issue), I had an
opportunity to connect these components together using
optical coupling cables. The accessory bag supplied with
the DAC960 provided two kinds of optical coupling cables,
each about three feet in length. When this unit was pro-
duced, the industry was still in the process of standardizing
the type of optical connector to be used for this application.
It is my understanding that such a standard has now been
agreed to by major digital equipment manufacturers, and
the type chosen is, in fact, the one that I found packed with
both the Philips CD player and the D/A converter.

If you've never handled optical coupling cables, you
should be aware that although they can be bent in a gentle
curve, they should never be bent sharply. After all, a kink in
these cables will prevent the light beam from travelling from
one end to the other.

Amplitude (dB) versus
2.0000

1.5000.

Frequency (Nz) -- Philips DAC960 versus CD960
GOO

1.500

1.0000 1.000

.5000

0.0 0.0

-.500

-1.000 -1.00

-1.500 -1.50

-2.0001. 100 1k 18k 20k 2'ga

Fig. 1-Comparison
frequency responses of
Philips CD960 alone.
CD960 and DAC960

coupled via optical link.
and CD960 and DAC960
coupled via hard -wired
link.

You can listen to the output of the DAC960 via head-
phones having any impedance between 8 and 1,000 ohms.
Balanced outputs, using proper XLR connectors, as well as
fixed and variable line -level unbalanced outputs, using ordi-
nary phono-tip jacks, are provided; all digital inputs and the
digital tape output employ phono-tip jacks. With the excep-
tion of the XLR connectors, all jacks are gold-plated for
good, permanent, nonoxidizing contact. The optical input is
protected by a removable plastic plug when it is not in use.
As supplied, the tips of the optical cables are also protected
with soft plastic covers at each end that must be removed
before using the cable.

Control Layout
The all -black front panel of the DAC960 has a large,

rectangular "On/Off" pushbutton at the left end. When pow-
er is applied, a soft blue indicator light illuminates along the
top edge of the switch. The phones jack and its associated
slider level control are at the lower left of the panel. Two
pushbuttons adjacent to the slider control handle the "Moni-
tor" function and invert audio signal polarity if, for some
reason, an inversion occurs elsewhere in your signal chain
and you want to restore correct absolute phase to your
music (assuming you can hear the difference).

A very subdued display area near the center of the panel
shows the sampling frequency of the digital program source
currently selected. Decimals are omitted, so the readouts
are "48 kHz," "44 kHz" (instead of 44.1 or 44.05), and "32
kHz." I rather wish that this display had been a bit brighter,
as I found that the numbers were almost invisible in a well -lit
listening room. Another pair of displays is to the right of the
sampling frequency indicators. One lights up with the initials
"DA"; the other displays the word "Monitor" when the "Moni-
tor" button has been pressed. Three more illuminated dis-
plays further to the right show which input has been select-
ed ("System 1," "System 2," or "Optical Fiber"). Three input
selector buttons are at the lower right of the panel, below a
large rotary "Output Level" control which adjusts the level
appearing at the variable output jacks on the rear panel.

Measurements
Initially, I attempted to compare performance of the Phil-

ips DAC960-when coupled optically or digitally hard -wired
to the Philips CD960's digital output-with performance of
the CD960 using its own D/A circuitry and analog outputs.
Figure 1 shows three frequency response sweeps superim-
posed on each other; there is not much point in attempting
to identify which is which. Suffice it to say that one curve
was derived from the left and right analog ouputs of the CD
player, while the other two were measured at the left and
right outputs of the D/A converter when it was connected,
digitally, to the payer (either optically or by hard -wiring of
the digital -to -digital interface). Not only are the response
curves identical (within about 0.1 dB) for all three sweeps,
but, fudging by the very slight ripple at the high end, it would
appear that Philips is even using the same gentle analog
filters after D/A conversion in both units!

To confirm this, I measured amplitude and phase re-
sponse of the converter. Results are shown in Fig. 2A, and
the dashed curve represents the phase response; it did not
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The Philips DAC960 will
handle all three digital
sampling rates, has three
types of inputs, and even
offers balanced outputs.
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Fig. 2 -Amplitude and
phase responses for
Philips DAC960 and
CD960 combination (A)
and for CD960 alone (B).
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Fig. 3-THD + N vs.
frequency: solid curve is
Philips DAC960 and CD960
combination, dashed curve
is CD960 alone.

deviate by any measurable amount from perfect in -phase
relationship. Turning to the player for comparison, I repeat-
ed this test, and results are shown in Fig. 2B. Again, not the
slightest amount of phase shift is evident!

At this point, frustration was beginning to set in. Surely the
DAC960 must have some performance characteristics that
are better than those of the CD960! So, next 1 compared
THD + N versus frequency for both units, for maximum
recorded signal levels. Results are shown in Fig. 3, with the
solid curve representing the converter's performance and
the dashed curve representing the player's. Again, results
are so close that any difference must be attributed to small
differences in each unit's reference output level. Even the
shape of the curves is very similar.

I took a spot check of signal-to-noise ratios for the two
units. Measured via the wired interface, using the DAC960
in combination with the CD960, S/N was exactly 112 dB (A-

weighted) referred to maximum recorded level. Mea6ured
via the optical interface, the result was exactly the same. So
much for the S/N benefits attributed to optical coupling,

I

thought. But then I decided to analyze the noise content
itself, using spectrum analysis. Figure 4A shows the results.
If anything, noise from the converter (solid curve) is actually
a bit higher in overall level than from the player (dashed
curve)!

By this time, I was about ready to scrap this whole project.
Having invested a good part of a day so far, though,

I

decided to try one more experiment. I own a two -year -old
CD player, a Sony Model CDP-650ESD which

I regard as
my "reference" player. Because it is two years old and has a
digital output (albeit hard -wired, not optical) and because
the state of the art moves relentlessly onward in the world of
digital audio, I thought, perhaps, that a check of this "old"
unit's noise spectrum compared to the new DAC960's might
prove instructive. It did! As shown in Fig. 4B, I had finally
found a CD player that could benefit from the use of a D/A
converter. The dashed curve is an analysis of the Sony's
noise, and you can see a distinct peak at 180 Hz that is not
evident in the DAC960's noise spectrum!

When I measured THD + N as a function of signal
amplitude (referred to maximum output, in dB) using the
DAC960/CD960 combination and the CD960 alone, it was a
tossup. At very low signal levels, from -60 dB downward,
the DAC960/CD960 combination (solid curve in Fig. 5A) did
a bit better than the CD960 alone (dashed curve in Fig. 5A).
At higher signal levels, the CD960 measured alone pro-
duced lower THD + N. So, again, I introduced my "old"
Sony player into the test scheme, and, again, the DAC960/
CDP-650ESD combination performed measurably better
than the CDP-650ESD alone (Fig. 5B).

Next, I looked at stereo separation as a function of fre-
quency for the Philips converter and player combination
and for the Philips player alone. The two pieces slightly
exceeded the published specification of 101 dB (at 1 kHz),
but the CD960 measured directly actually did better. As
shown in Fig. 6, it yielded separation of more than 110 dB at
1 kHz and maintained a very high separation level out to 16
kHz, the highest frequency used for this test.

I've saved the really significant measurement differences
for last. Using an undithered signal whose amplitude
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Frequency response sweeps
run in each of three
operating modes are so
close as to make their
identification impossible.

Spectrum Analysis of Residual Noise (dB) versus Frequency (Hz)
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Fig. 4A -Spectrum
analysis of residual noise;
solid curve is Philips
DAC960 and CD960
combination, dashed
curve is CD960 alone.
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ranged from 0 to -90 dB, I compared deviation from
perfect linearity for the DAC960/CD960 combination with
the CD960 alone. In Fig. 7A, you can see that the combina-
tion's deviation at -90 dB was somewhat less than that of
the player alone. The same held true when I compared
deviation from linearity for the Philips converter/Sony CD
player combination versus the deviation of the Sony player
measured directly (Fig. 7B).

The EIA Standard Test Disc (CD -1, produced by CBS
Records) also carries a low-level, dithered signal which
extends downward from -70 dB. In this test, the DAC960/
CD960 combination again yielded less deviation from per-
fect linearity than did the CD960 alone (Fig. 8). Yet, when I
used the "fade -to -noise" track of the test disc (which offers
dithered signal levels from - 60 to -120 dB below maxi-
mum recorded level), the reverse seemed to be true. I

140.02.
100

Fig. 4B -Spectrum
analysis of residual noise:
solid curve is Philips DAC960
and Sony CDP-650ESD
combination, dashed curve
is CDP-650ESD alone.
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Fig. 5B-THD + N vs.
amplitude; solid curve is
Philips DAC960 and Sony
CDP-650ESD combination,
dashed curve is
CDP-650ESD alone.
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observed somewhat greater deviation from perfect linearity
at ultra -low levels for the DAC960/CD960 combination (Fig.
9A) than for the CD960 alone (Fig. 9B).

Somewhat more significant benefits of the separate D/A
converter became obvious when examining the actual out-
puts from both setups, using a -80 dB test signal. The top
trace in Fig. 10 represents the output from the D/A converter
(driven from the CD960), and the bottom trace is the output
waveform of the CD960 itself. Clearly, the top waveform is
better defined; there is much more unwanted r.f. noise at the
CD960's output.

The final lab measurement was conducted using the last
track of the test disc. Dubbed a "Monotonicity" test, this
track features a special square -wave signal. The peak of the
waveform starts at "digital zero" and increases by 1 LSB
(least significant bit) every five cycles, going to a maximum
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WHEN YOU
SEE THIS...

You are visiting a store that
cares about your music.

All 12 LIVEWIRL cables follow a consistent
design philosophy, they are designed to be
neutral and musically honest. One design
goal is never pursued at the expense of other
priorities. For example, we respect the
advantages that can be gained from "solid
core" cable. We experimented with many
such designs in 1980 and have learned
from them, but we have not allowed that
design approach to blind us to other
equally important aspects of cable design.

We have very carefully considered -
metal purity, dielectric (insulation)
material, mechanical stability, strand size,
insulated strands, number of strands,
variable size stranding, electrical and
magnetic interaction between strands,
skin effect, conductor size, conductor
geometry, the relationship between the
conductors and price. The results of
this research are audible.

We are often asked "what cable is
best for my equipment?" It really
doesn't matter what equipment you

own. The objective for any cable is to let the signal
through without changing it! And remember, the difference in sound

between various cables stays the same regardless of length. Better is always better, shorter
length only makes the best more affordable.

All the LIVE_WIRE cables are high value products that have been carefully engineered to
let your music through as cleanly as possible.

Cl
audioquest

"Products that bong your system to hie'

R 0. Box 3060 San Clemente, CA 92672 USA Tel: 714-498-2770 Fax: 714-498-5112 Tlx: 2C5864



It was only when I had
switched to my reference
CD player that I was able
to find any measurable
differences in operation.

Separation (dB)
-50.00

-60.00

-70.00

-80.00

-90.00

-100.0

-110.9

-120.028
100

Fig. 6 -Separation vs.
frequency for the Philips
DAC960 and CD960
combination (top curve)
and for the CD960 alone.

Deviation from linearity (dB) versus
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Fig. 7B -Deviation from
perfect linearity vs. level;
solid curve is Philips DAC960
and Sony CDP-650ESD
combination, dashed curve
is CDP-650ESD alone.
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Fig. 7A-Deviatioi from
perfect linearity vs. level;
solid curve is Phi'ips
DAC960 and CD960
combination, dashed
curve is CD960 alone.
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of 10 LSB. The frequency of the square wave is 1,102.5 Hz,
exactly 1/40th of a Compact Disc's sampling rate. Ideally,
the steps should always increase on the positive side
and decrease on the negative side. The steps should also
be equal in size; lack of uniformity in step size contributes
to distortion in reproduced waveforms. It is clear in Fig. 11
that the DAC960/CD960 combination (top traces) comes
closer to this ideal than does the CD960 alone (bottom
traces).

Use and Listening Tests
The Philips DAC960 D/A converter is certainly easy

enough to hook up to the digital outputs of a CD player or
DAT recorder. Recovered analog outputs are, of course,
equally easy to send along to your preamplifier, integrated

10.00
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4.000

2.000

0 0

2.00

4.00

6.00

-8.00

0.0-10.0

10.00
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-10.08.100 95.0 90.0/ -85.0 -80.0 -75.0 70.0 65.0 -60.6""

Fig. 8 -Deviation from
perfect linearity using
low-level, dithered
signals; solid curve is
Philips DAC960 and CD960
combination, dashed
curve is CD960 alone.

amplifier, or receiver. I preferred using the fixed analog
outputs rather than the variable ones simply because inad-
vertently setting the front panel's level control to maximum
would result in an output of 4 V -perilously close to the
overload point on some preamplifier input stages. If you
need the convenience of a volume control (e.g., you've
decided to go directly from the DAC960 outputs to the
inputs of a power amplifier, to avoid further analog signal
processing), then the option of using the variable output
jacks would, of course, be welcomed.

For the listening tests, I went through more than a dozen
of the marvelous little "pocket classic" 3 -inch CDs recently
released by Delos. Using the same setups as in the bench
tests, I switched back and forth between the outputs of the
DAC960 and the direct outputs of the CD960, after first
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par.a.digm [Dar'adim] noun: serving as an ex-
ample or model of how something should be done.

Every once in a great while a product comes
along that offers performance which rises above
the current variety of clever cesigns and mar-
keting hype. When this occurs the new level of
performance achieved can be readily heard by
both the ardent audiophile and tne novice listener.

Paradigm i3 a breakthrough loudspeaker that

prpvides a level of musical truth that s mply must
bE heard.

Oh yes, the price for such glorious perfor-
mance? Well . . . that's even more remarkable.

music . . . above all.

In the U.S AudioStream, MPO Box2410. Niagara Falls. NY 14302
In Canada: Paradigm Electronics Inc. 4E7 Fenmar Dr . Weston. ON M9L2R6

Enter No 7 on Reader Service Card



Using the DAC960 with
the CD960 didn't produce
any repeatable differences
over the CD960 alone,
but it helped an older unit.

Deviatton from linearity (dB) versus signal level (dB) in Fade -to -Noise test Deviat.on teen linearity (dB) versus signal level (dl) in Lade -to -Noise test10.008.
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A
Fig. 9-Fade-to-noise
curves for the Philips
DAC960 and CD960
combination (A) and for
the CD960 alone (B).

Fig. 10-Sine wave at
-80 dB reproduced by
the Philips DAC960 and
CD960 combination (top)
and by the CD960 alone
(bottom).

making absolutely certain that levels were within 0.1 dB. I

listened to everything from A Sonic Odyssey (Delos D/PC
2001, a potpourri of spectacular selections) to Haydn's
"Trumpet Concerto" (Delos D/PC 2006), as well as to sever-
al of my favorite Telarc discs. In all honesty, I could not
detect a sonic difference between the two setups. Every
once in a while, I thought I heard a bit more graininess on
low-level passages when I switched to the CD960 player
alone. A few minutes later, when I repeated the test, the
differences eluded me. It almost goes without saying that
switching from optical to hard -wired interconnections did
not yield different results.

When I added my older "reference" CD player to the
equation and compared its sound with that of the DAC960/
CD960 combination, I must admit that the improvement
offered by the Philips combination was immediately appar-
ent. It didn't take a whole lot of auditioning or program
selection to detect it, either. Then again, comparing the
Philips player alone against my older "reference" player

B

Fig. 11-Monotonicity test
reproduction by the
Philips DAC960 and
CD960 combination (top)
and by the CD960 alone
(bottom).

also resulted in a consistent vote in favor of the Philips
player. So, perhaps the conclusion is this: If, like me, you
paid a lot of money for a CD player two or three years ago
that you can't bear to part with, and if that player has a
digital output, you may want to take it down to your local
Philips dealer. Have him plug your player into a DAC960
converter, and see if you hear the kind of subtle differences
that I heard. Listen in particular to very low-level music
passages. On the other hand, if you are not that sentimental
about your trusty CD player, you may do just as well by
opting for one of the "new generation" players such as the
Philips CD960.

Of course, if and when DAT becomes a factor, having a
central component to which pure digital signals can be fed
from both a CD player and a DAT recorder may be a
convenience that we won't be able to resist. However, I am
told that all -digital preamplifier/control units are on the way
that will fill this requirement and provide additional flexibility
besides. Leonard Feldman
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PUBLISHER'S PRESENTATION

NEW RECORDING ARTISTS
For The Thom Rotella Band

A Good Tune Is Never Too Far Away
Guitarist -songwriter Thom Rotel-

la's kind of music, at least the variety
played by the Thom Rotella Band on
the Digital Music Products CD of the
same name, is hard to classify. It's
instrumental and, as DMP president
and album co -producer Tom Jung
notes, "jazz -oriented." Still, "the
hardest damn thing is coming up with
a label," Rotella remarks. "I just hope
it's music that
makes people feel
good."

"We all have a
basic jazz back-
ground," says Ro-
tella of his four -
man group (aug-
mented by percus-
sionist David
Charles on the al-
bum). "We've all
played our share
of bebop tunes."
Beyond that, the
Niagara Falls,
New York native
explains, a number
of influences filter
in. "I listen to a lot
of classical music. Mark [Minchello],
the keyboard player, listens to a lot of
fusion records. Wayne [Pedzwater,
the bassist] tends to buy mainly pop
records and Clint [deGanon, percus-
sionist] probably listens to a little bit
of everything."

If the album's diversity makes find-
ing a handle to grasp for marketing
purposes difficult, the very same
quality has led to considerable airplay
on radio stations with various orienta-
tions. "Patti Cake", the CD's lead
selection, is being heard on rock sta-
tions while jazz programmers have
responded to "Naima" (a John Col-
trane tune and the album's only cover
song; all other selections were writ-
ten by bandmembers), Rotella's
"Summer's End" and Minchello's
brightly -colored "Song for Leah". At
the same time, Wayne Pedzwater's

"In the Wind", with its moody, mini-
malist attitudes, is being beamed out
to New Age fans.

Along with other artists on the
DMP label, Rotella is part of a circle
of seasoned studio players whose
versatility and experience with a wide
range of musical styles do much to
explain the heterogeneous mix on this
debut album. His band arrived at their

ers on the CD are simply good tunes.
The band's skillful playing, along with
the technological purism of co -pro-
ducer Jung, who brings a battery of
super-fi equipment to his live to two -
track recording sessions, present
these in the best possible light.

Rotella, who attended Ithaca col-
lege briefly before studying for two
years at Boston's Berklee, has lived

with music all his
life and was first
influenced by his
grandfather and
uncles. "There
was always mu-
sic-guitars and
mandolins-
around in our
house," he recalls.
At age 10, lessons
began, and by the
time he was 12,
Rotella was play-
ing in his first
band.

After working
as a successful
session guitarist in
Los Angeles for

more than a decade, Rotella needed a
change. So in 1984, after "commut-
ing" between coasts for a couple of
years, he moved to New York on a
permanent basis. By 1986, he had his
band together and was playing at The
Paper Moon in Greenwich Village,
and a year later, the musician -song-
writer achieved a 15 -year goal by do-
ing the four -day session for his own
debut album.

The Thom Rotella Band's current
agenda calls for another DMP album
and a debut tour. While the latter is
still in its early planning stages, Ro-
tella expects it will take him to 17
cities on both coasts as well as the
Midwest, something the energetic
artist admits he's looking forward to.
"I want to get out and play my music
for a lot of different kinds of people,"
he enthuses.

1

The Thom Rotella Band: (from left) Mark Minchello, Ctint deGanon, Wayne Pedzwater, Rotella

particular sound (or sounds) playing
together on a regular basis at a now
defunct New York City night spot
called The Paper Moon. When asked
about the evolution of the group's
style, Rotella is anything but academ-
ic. "You do it and you do it and you do
it," he shrugs. "It's kind of like being
a sculptor. You just keep chipping
stuff away until you start to see some
kind of image."

At its most basic level, the aural
image most listeners will get from
this first album is what has always
formed the foundation of successful
popular music-appealing melodies.
Songs like "Never Too Far Away", a
nostalgic tribute to Rotella's late
mother, "The Immigrants", which
began when the songwriter saw foot-
age for a film on Ellis Island, the
catchy "Come Down Easy" and oth-



ROCK/POP RECORDINGS

RETROSPECTACULAR
Crossroads: Eric Clapton
Polydor 835 261-2, CD.
Sound: A Performance: A

Slice rock history with surgical preci-
sion at just the right angle, and you get
a cross-section which both clearly por-
trays the growth of a major artist and
reveals significant milestones in the
development of pop music. That's
what the new four-CD/six-LP 25th -anni-
versary Eric Clapton retrospective,
Crossroads, manages to accomplish.

This is a stunning collection. Span-
ning Clapton's career from 1963 Yard -

birds demos to his 1987 remake of
"After Midnight" for Michelob beer,
Crossroads paints a comprehensive
and intimate portrait of a legendary
musician who's been an enormous in-
fluence on rock since its early days.

Clocking in at more than 293 min-
utes for 73 songs, there's something
here for both new and old fans and
rabid collectors. Providing a useful his-
torical context, about a third of the cuts
are hits and standards such as "For
Your Love," "White Room," "Layla,"
"Cocaine," and "She's Waiting." The
remainder cover notable artistic per-
formances (including one song re-
quested by Clapton, who was not ac-
tively involved in this project -1975's
"The Sky Is Crying"), previously, un-
released material, and alternative
takes. These alternative cuts include a
1970 horn -tinged "After Midnight,"
produced by Delaney Bramlett; a new-
ly discovered acoustic slide duet with
Duane Allman, "Mean Old World"; a
'74 live version of mainstream rock's
first reggae inspiration, "I Shot the
Sheriff," and songs from the long ru-
mored but unfinished second Derek
and the Dominos album. Throughout
the transition from British Invasion pop
to psychedelia to countrified rock,
Clapton's blues -based guitar style
rings out with amazing continuity.

The assembly of this album unfolds
like a detective story. "The youth -to -

maturity concept began to crystallize
after I stumbled on a copy of Ray Cole-
man's Clapton: An Authorized Biogra-
phy," explains PolyGram catalog ex-
ecutive and producer Bill Levenson.
Levenson then proceeded with the ar-
duous task of tracking down literally
tons of master tapes and getting li-
censes from a plethora of record com-

34

panies (some of which were out of
business) and other sources. Eventual-
ly, every master was located, except
for those of the Cream cuts. They may
have perished in an Atlantic vault fire,
although Levenson has not given up
the search.

This brings us to "Layla," one of
three songs newly remixed for this col-
lection. After the two -track master for
the Layla album was completed, the
original multi -track masters disap-
peared. Now, Layla is universally re-
garded as horribly noisy-a fact attrib-
utable to fairly primitive multi -track re-
cording, with layers of tape hiss build-
up exaggerated by the lack of
noise -reduction techniques. Plus, at
least one track required speeding up,
causing speculation that an interim
tape generation may have existed be-
tween the multi- and the two -track
masters. In any case, as the compila-
tion progressed at New York's Sterling
Sound, an engineer inquiring into what
was happening pointed out a box in
storage marked "Eric Clapton." Imag-
ine Levenson's surprise when he dis-
covered, sealed for 16 years, the origi-
nal Layla multis!

This remarkable coincidence led to
the decision to remix the "Layla" multis
to see if the sound could be improved
using modern technology. Basically,
only gating techniqes were employed
to remove noise on portions where no
program material existed. The cut ex-
actly reproduces the original mix; on
the extended instrumental, the piano
and strummed guitars were brought up
slightly to fill out the sound and mini-
mize the sourness of Allman's out -of -
tune guitar. An A/B comparison with
the original recording reveals an aston-
ishing difference between the superior,
cleaner, more open sound of the CD
and the compressed, noisy LP. Be-
cause the original version of the song
exists in so many places, Levenson felt
Crossroads was an appropriate forum
for this experiment. However, this
raises the interesting issue of what
sonic judgments guided this project.
"We tried to be as pure as possible,"
says Levenson. He says he aimed for a
middle ground, trying to achieve the
best sound from the best masters while
keeping the focus on the music. Only
The Yardbirds demos were computer
denoised.
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FIFTEEN YEARS AGO BRITAIN THOUGHT

THIS MAN WAS CRAZY.
Fascination with the way things work led Ivor

Tiefenbrun astray from a very young age. But in the
early seventies, the dark ages of hi-fi, things really
took a turn for the worse.
It was a grim time all round. Cordless phones were
hard to come by. People wore flares. And even the
experts still believed that the hi-fi chain started
with the speakers and worked down to the

turntable.
This understanding dominated the way the industry

as a whole designed new systems.
And it drove Ivor to distraction.
Because it was diametrically opposed to his own
opinion. He believed that the turntable was the
most important element.
As crazy as it seemed at the time - his reasoning
was pretty straightforward. Commonsense really.
To pick up the music the needle follows the record
grooves for information stored in the groove walls.
What most people don't realise is how intricate

an operation this is. Movements sc minute, they

are measured in microns.
Take a few minutes to watch closely while a record
is playing. The process is hypnotic. Because you
live in a world where things are measured

in inches.
It's when you scale the 'groove world' up to inches
that things start to get pretty hair-raising.
Suddenly you are in a deep crevice. The walls are
undulated. Approaching at an alarming speed is a

bobsled. As it hurtles through the passage it has

to pick up tiny pieces of information.
The bobsled is, of course, the needle. And to
pick up a deep organ note it has to swerve 10 feet
6 inches. For a high violin note it's less than an
inch. A difference which may not seem staggering
in itself. Until you stop to consider that the needle
is travelling 6 miles per second. And that the pivot
point of the lever controlling it is four miles away.
In these terms you can see how easy it is to miss

out on critical information.
And how even the slightest, imperceptible move-
ment can cause the needle to miss out on the
more delicate notes.
Ironically, that which gives a piece its musicality.
No speakers in

the world can
bring back lost
music. It must be dealt with at its source. The

turntable.
A painfully obvious idea. Yet the entire

industry ridiculed it. Because it pointed out they
were wrong.
Ivor would have had more luck arguing that the
world was round or man would fly.
So he did what Ivor always does when people tell
him he's wrong. He ignored them. And quietly set
about building a turntable.
The fruit of his labor, was the Linn LP12. And with
it he proved categorically that the signal

source is the most important
component in the hi-fi chain.
Apart from revolutionizing the

hi - fi industry as a whole, the LP12 has served
history well.
As a shining example of the time honoured truth

that sometimes things are too simple for people
to understand.
Because not only was it the undoubted industry
leader in technical terms: it also sounded demon-
strably better than any other Lrntable

was in turmoil. Music lovers everywhere, long tired
of worshipping false gods, listened to Ivor's

turntable and were converted.
Up and down the country naive listeners began to
confess. A Vicar here, a Member of Parliament
there, even somebody's mother in Shropshire, all
heard the difference. Because the Linn proposition

is so simple to prove.
Anyone can hear the difference between good and
bad hi-fi. All you have to do is listen.
This fundamental belief is at the root of everything
we do. And it governs our retailing philosophy.
Comparisons, using a single set of speakers, are a

matter of course at all our dealers. And have been
ever since the dawn of Linn. No gimmicks. No
obligations. Just a straightforward listen.
And whether you compare Linn to a similarly

priced system, or one at ten times the price, the
results are the same: Time and time again, Linn's
superiority rings true.
By the late seventies, the LP12 reigned supreme,
yet Nor still would not rest. Having proved that
the turntable was the critical component, he then
applied his fanatical attention to detail to the

problem of the hierarchy itself.
He tweaked and tested, designed and refined.
And established that the correct order of the hi-fi
chain is, turntable, tonearm, cartridge, amplifier,

and speakers.
The rest is, as they say, history.
Now music lovers can choose between a variety
of Linn components in the hi-fi chain. And with
the recent introduction of the Axis turntable,
starting to build-up a Linn system is more affordable

than ever before.
Today Linn products are sold in thirty countries.
In America Linn are the recognised leaders in

TODAY AMERICA THINKS HE'S CRAZY.
But for some mysterious reason the concept that specialist hi-fi. And worldwide Ivor is the undis-
one turntable might sound better than another was puted protector of the faith.

too much for some people to cope with. While the problem of the

Such was Ivor Tiefenbrun's dilemma. He was just hi-fi chain has been happily
a guy who wanted people to calm down and listen resolved, the larger question

to the music. of Ivor Tiefenbrun's mental
And when they were too uptight to try it, he status still looms. What's
behaved in a slightly deranged manner. He called your opinion? Just clip the

hi-fi reviewers who refused to listen 'cloth ears: coupon and send it to your

They called him a heretic. The score remained nearest Linn dealer.

fairly even. You owe it to humanity.

But the press love vocal crazies and Ivor was
forever giving
interviews.
Interviews in He's probably crazy, but I'm reserving

which he issued challenges to the hi-fi aficion- judgement until I get more information.

ados, calling on them to explain what the speakers
can do about restoring music the needle has failed

to pick up.
Their answers spoke volumes about their under-
standing of hi-fi. The industry leaders told Ivor he
was certifiable. Out to lunch. Looney tunes.
Living in Gagaland. Not to mention rather rude.
This upset Ivor. He doesn't like to be thought of
as rude.
Alas these Board Room diagnoses came too late.
Ivor's insanity had proved infectious. The industry

TOMORROW THE WORLD.

LINN
HIGH FIDELITY
YOU'VE NEVER HEARD IT

SO GOOD.

Yes, this guy is crazy.

If you promise he won't be there I'll come in
for a listening comparison.

He seems perfectly sane to me, (hee hee
ho ho ha ha.)

Name

Address

DIsrttbutor,  Audiophile Systems Ltd., 8709 Castle Park DI., Indinapolos, iN 46256. Te I: (317) 849-7103  AldburnElectronics,127 Portland St.,Toronto,Ontario,Eanada, 645V 2N4.Tel. (416) 863-0915.

See dealer list on page 140
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VIDEO MICHIGAN -Birmingham ALMAS HI Fl STEREO THE GRAMOPHONE CO. Dearbom ALMAS HI Fl
STEREO -East Lansing HI F I BUYS -Farmington Hills ALMAS HI Fl STEREO Flint STEREO CENTER -Grand
Rapids AUDIO CONCEPTS -Lansing HI Fl BUYS Midland HI Fl BUYS -Royal Oak AUDIO DIMENSIONS
-West Bloomfield THE GRAMAPHONE CO. MINNESOTA -Brooklyn Center AUDIO KING AND ELECTRONIC

OUTLET Burnsville AUDIO KING AND MOBILE ELECTRONIC CENTER Edina AUDIO KING -Golden Valley
AUDIO KING -Mankato AUDIO KING -Maplewood AUDIO KING -Minneapolis AUDIO KING -Minnetonka AUDIO
KING Rochester AUDIO KING -Roseville AUDIO KING St. Cloud STEREO I ENTERPRISES -St.Louls Park
AUDIO KING ELECTRONIC OUTLET -St. Paul AUDIO KING & MOBILE ELECTRONICS CENTER MISSOURI
Ballwin FLIP'S STEREO PLACE -Crestwood i LIPS STEREO PLACE St. Louis BEST SOUND COMPANY
ANTECH LABS NORTH CAROLINA Carrboro STE REO SOUND -Chapel Hill STEREO SOUND -Greensboro
STEREO SOUND -Raleigh STEREO SOUND -Winston-Salem STEREO SOUND NORTH DAKOTA -Fargo
STEREOENTERPRISES NEBRASKA -Lincoln THE SOUND ENVIRONMENT STEREO WEST -Omaha THE
SOUND ENVIRONMENT STEREO WEST NEW JERSEY -Lawrenceville HAL'S STEREO & VIDEO CENTER
-Maple Shade BRYN MAWR STEREO -Morristown SIGHT & SOUND -Paramus HARVEY ELECTRONICS NEW
MEXICO Albuquerque HUDSON'S AUDIO SOUND IDEAS NEVADA -Las Vegas THE UPPER EAR NEW YORK
-Hicksville AUDIO EXCHANGE Merrick PERFORMANCE AUDIO -New York AUDIO EXCHANGE HARVEY
ELECTRONICS LYRIC HI-FI -Orchard Park STEREO CHAMBER -Westbury AUDIO E XCHANGE -White Plains
HARVEY ELECTRONICS LYRIC HI-FI, INC. OHIO -Akron AUDIO CRAFT -Cincinnati STEREO LAB -Cleveland
AUDIO CRAFT COMPANY -Columbus STEREO LAB -Dayton CARLIN AUDIO -Findlay AUDIO CRAFT Mayfield
Heights AUDIO CRAFT -Springdale STEREO LAB -Toledo AUDIO CRAFT West Lake AUDIO CRAFT ORE-
GON -Beaverton CHELSEA AUDIO & VIDEO -Bend AUDIO VIDEO LAB -Eugene BRADFORD'S HI FIDELITY
-Gresham FRED'S SOUND OF MUSIC -Portland CHELSEA AUDIO & VIDEO FRED'S SOUND OF MUSIC
PENNSYLVANIA -Bryn Mawr BRYN MAWR STEREO SASSAFRAS AUDIO Camphill BRYN MAWR STEREO
 Feasterville SASSAFRAS AUDIO -Frazer BRYN MAWR STEREO -Jenkintown BRYN MAWR STEREO
SASSAFRAS AUDIO -King of Prussia BRYN MAWR STEREO -Langhorne BRYN MAWR STEREO -Montgom-
eryville BRYN MAWR STEREO SASSAFRAS AUDIO -Philadelphia BRYN MAWR STEREO -Pittsburg OPUS ONE
-Quakertown BRYN MAWR STEREO Sewickley OPUS ONE -Whitehall BRYN MAWR STEREO SASSAFRAS
AUDIO RHODE ISLAND -Warwick TWEETER ETC. SOUTH DAKOTA -Sioux Falls AUDIO KING TENNESSEE
Cockville LINDSEY WARD -Johnson City THE SOUNDROOM -Knoxville LINDSEY WARD -McMinnville LIND-
SEY WARD -Memphis MODERN MUSIC AUDIO -Nashville LINDSEY WARD NICHOLSON'S STEREO TEXAS
Amarillo DON'S HI -FIDELITY -Austin HIGH FIDELITY -Beaumont BROCK AUDIO -Corpus Christi TAPE TOWN
Dallas HILLCREST HIGH FIDELITY HOME ENTERTAINMENT THE GALLERIA -Fort Worth MARVIN ELECTRON-
ICS -Houston HOME ENTERTAINMENT SHE F F IELD AUDIO -Lubbock HI -FIDELITY OF LUBBOCK -San Antonio
BJORN'S STEREO DESIGNS -Texarkana SOUND TOWNE VIRGINIA -Arlington AUDIO ASSOCIATES -Fairfax
AUDIO ASSOCIATES CAR STEREO STORE -Falls Church CAR STEREO -Newport News SOUND APPROACH
-Roanoke AUDIOTRONICS -Springfield AUDIO ASSOCIATES -Virginia Beach AUDIO CONNECTION WASH-
INGTON  Bellevue MAGNOLIA HI Fl BELLEVUE -Bellingham QC STEREO, VIDEO & CAR AUDIO -Lynnwood
MAGNOLIA HI F I LYNN WOOD -Oak Harbor QC STEREO, VIDEO & CAR AUDIO -Seattle DEFINITIVE AUDIO MAG-
NOLIA HI F I -Tacoma MAGNOLIA HI F I WISCONSIN -Brookfield CAR STEREO PLUS -Eau Claire EME AUDIO
SYSTEMS -Mequon FLANNER & HAFSOOS MUSIC HOUSE Milwaukee FLANNER & HAFSOOS MUSIC HOUSE
WEST VIRGINIA -Wheeling STEREO LAB  CANADA  ALBERTA -Edmonton NATIONAL MUSIC BRITISH
COLUMBIA -Vancouver COMMERCIAL ELECTRONICS LTD. SOUND PLUS -Victoria SOUND PLUS SOUND
HOUNDS AND SOUND PLUS ONTARIO -Toronto GREAT METROPOLITAN SOUND
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Eric Clapton's stunning
collection, Crossroads,
portrays the growth of
this artist as well as
the development of pop.

"This was conceived as a CD project
from the beginning," explains Rhonda
Schoen, who digitally edited the music,
"so we concentrated on painstakingly
upholding the sound quality for CD."
Songs were transferred flat to a Sony
DAE 1100 digital audio editing ma-
chine, where they were individually
equalized, edited (mostly clipping trail-
ers, deticking and depopping), and
then equalized a second time for conti-
nuity as they were compiled onto the
new digital master.

The net result is that you will hear
some noise (more evident when using
headphones), especially on the older
songs. Fortunately, there are no dra-
matic cuts from hiss to noiseless black
between selections, which helps mini-
mize discrepancies with the CD's low
noise floor. You will also hear some
memorable, pristine performances of
both new and familiar music. Personal-
ly, I didn't find the noise distracting
and feel the trade-off was worthwhile.

Clapton's Crossroads
sents an excellent testimony to the
achievements of a great artist. It also
raises some curious questions regard-
ing how our historical archives should
be treated now that, thanks to the arriv-
al of digital audio, we have become
more sensitized to sonic values.

Happy anniversary, Mr. Clapton.
and thank you. Michael Wright

Into the Woods: Or clInal Cast Album
RCA Victor 6796 -2 -RC, CD.

Stephen Sondheim's latest offering
for the musical theater is, as was its
immediate predecessor, his most ac-
cessible work to date. In Into the
Woods, such fairy tale characters as
Cinderella, Little Red Riding Hood, and
Jack (of Beanstalk fame) enter an en-
chanted woods, each on his or her
own mission. Ultimately, they stumble
into one another's stories, encounter
disaster together, become disillu-
sioned, learn to cope, and emerge all
the wiser for having realized that "No
One Is Alone," the show's heart -stop-
ping ballad.

Bernadette Peters plays the nasty
but truth -speaking witch who ties these
tales together, and it is the melody of
her major song, "Stay with Me," that
ties many of the numbers together mu-
sically: One verse is reprised entirely in
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Your doctor and lawyer
are professionals.
What about your
Audio Retailer?

Much depends on the professionalism of your
doctor and lawyer. If you truly love music, a lot
depends on your audio dealer's professionalism
as well.

Perhaps the easiest way to judge an audio
retailer is by his affiliations. For example, is he a
member of the only professional association of
audio/video dealers in the United States and
Canada?

That association is PARA, the Professional
AudioVideo Retailer's Association. We're not
ashamed to say it's a rather exclusive group.

Member dealers are distinguished by a
genuine commitment to their profession-
and consequently their customers. While
they may not carry the same brands, they
do share the same ethical standards. They
employ knowledgeable salespeople. They
back what they sell with service
departments equipped to deal with
today's high technology products.

If you're in the market for
quality audio and/or video
equipment, you really should
visit a PARA dealer. To find the
PARA stores nearest you, please
refer to the dealer list on the
opposite page.

Then stop in. You'll find doctors \
and lawyers aren't the only
professionals around.

L

Professional 9140 Ward Parkway _06,00,0we''''
AudioVideo Kansas City, MO
Retailers
Associaticn 64114

(816) 444-3500
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LINN
HIGH FIDELITY
Authorized Dealers

ALABAMA
Audition, Homewood  Campbell Audio. Huntsville
CALIFORNIA
Audio Basics. Claremont  Musical Images, Fresno  Havens &
Hardesty, Hgtn. Beach  Chnstopher Hansen. Los Angeles  Gene
Rubin Audio. Monterey Park  Audible Difference. Palo Alto  Keith
Yates Audio, Sacramento  Stereo Design. San Diego  Access to
Music. San Francisco  The Audio Shoppe. Santa Monica  Systems
Cctssiirerman Oaks

O
Hi Fi Shop, Colorado Springs  Audio Alternative, Denver  Audio
Alternative, Ft. Collins
CONN.
Carston Stereo, Danbury
FLORIDA
Sound Components. Coral Gables  Audio Visions. Tampa
GEORGIA
Music Audio. Atlanta  Sounds of Distinction. Atlanta
HAWAII
Audio Shoppe. Honolulu
ILUNOIS
Audio Musicale, Belleville  Glenn Poors Audio. Champaign  Media
Room, Chicago  Pro Musica. Chicago  Victor's Stereo.
Chicago  Glen Poor's. Normal  Sundown Audio, Normal  Sound
Choice. Lisle  Absolute Audio Sys.. Rockford  Sundown One.
SpriISIngleAd

Audotrend. Evansville  Higher Fidelity. Ft. Wayne  Audio Workshop.
Indianapolis  Ovation Audio. Indianapolis
KANSAS
Golden Stereo. Overland Park
KENTUCKY
Ovation Audio. Lexington  Audio Video by Design. Louisville
LOUISIANA
Wilson Audio. New Orleans
MASS.
Tweeter. Etc.. Danvers  Natural Sound. Framingham  MusicFirst.
West Hatfield
MICHIGAN
Absolute Sound, Ann Arbor  Jemstone Audio. E Lansing  Classic
Stereo. Grand Rapids  Classic Stereo. Kalamazoo  Dr Goodyear's,
Mt. Pleasant  Absolute Sound. Royal Oak
MINNESOTA
Audio Perfection, Minneapolis  Exclusive Sound. St. Cloud
MISSOURI
Superior Audio.Radio. Columbia  Sound Room,
Chesterheid  Sound Room. Crave Coeur
NEBRASKA
Sound Environment. Lincoln  Sound Environment. Omaha
NEW JERSEY
Professional Audio Conslt. Milburn  CSA Audio. Upper Montclair
NEW MEXICO
Sound Ideas. Albuquerque  Ovation. Santa Fe
NEW YORK
Ears Nova, Great Neck  Innovative Audio. Brooklyn  Sound by
Singer. New York  Sound Concept, Rochester
N. CAROUNA
Audio Salon, Charlotte  Stereo Sound, Chapel Hill  Stereo Sound.
Greensboro  Stereo Sound. Raleigh  Stereo Sound. Winston-Salem
OHIO
Audible Elegance. Cincinnati  Custom Stereo. Columbus  Stereo
Showcase, Dayton  Audio Encounters. Dublin  Oxford Audio.
Oxford  Hoffman's Stereo, Warrensville Hts.
OKLAHOMA
Audio Dimensions. Oklahoma City
OREGON
Hawthorne Stereo, Portland  Northwest Audio Labx, Corvallis
PENN.
Audio Gallery Pittsburgh  Community Audio. Philadelphia
PUERTO RICO
Precision Audio. Rio Piedras
RHODE ISLAND
Soundings, Middletown
S. CAROUNA
British American Sound. Charleston
S. DAKOTA
Western Stereo, Sioux Falls
TENNESSEE
.411sA I. Memphis  Audio Systems, Nashville

High Bias, Austin  Audio Concepts. Dallas  Audio Concepts.
Houston  Concert Sound. San Antonio
VIRGINIA
High -C Stereo. Leesburg  Digital Sound. Virginia Beach
WASHINGTON
Definitive Audio. Seattle  Advanced Audio Systems. Tacoma
WISCONSIN
Specialized Sound. Madison  Audio Emporium.
Milwaukee  Audiophile's. Verona
CANADA
Audio Corner. Barrie  Boutique of Sound. Calgary  L'Audiophile,
Chicoutimi  Globe Audio, Hamilton  K 8 A. Kelowna  Musiqualite
Hi Fi. Laval  London Audio. London  Martin Sound,
Mississauga  Audio Club, Montreal  Opus Audio, Montreal  Studio
1006. Montreal  Dewar's. Ottawa  Audio Room,
Peterborough  Sound Advice, Pine Falls  C.O.R.A.. Quebec
City  Harmony Audio, Regina  Better Music, Saint Kathenne  Total
Audio Plus, Saskatoon  Sounds Superior Sault Saint
Manes  Stereo Factory. Thornhill  Frons Hi-Fi. Thunder Bay  Audio
Gallery. Toronto  Music Works. Vancouver  Sound Plus.
Vancouver  Sound Hounds. Victoria  Sound Stage Fine Audio.
Waterloo  Whitby Audio. Whitby  Better Audio. Windsor  Creative
Audio. Winnipeg

Act 2's "Lament-; in "I Guess This Is
Goodbye," "Giants in the Sky," and
"No One Is Alone," it is a prominent
countermelody. A variation of it be-
comes Rapunzel's cry from atop her
tower, which in turn accompanies the
melody of "Agony," a hilarious duet
between Cinderella's and Rapunzel's
respective princes. The witch's song,
like her character, is everywhere.

The above is but one example of the
Sondheim intellect at work with the
Sondheim muse-a combination that
has made the composer/lyricist the
brightest creative light in musical the
ater today and earned him the 1985
Pulitzer Prize for Sunday in the Park
with George, his first collaboration with
Woods librettist James Lapine.

Woods appears to contain more tra-
ditional Broadway ballads than such
tougher cored predecessors as Com-
pany or Sweeney Todd, and many of
them give lie to the theory that Stephen
Sondheim doesn't write hummable
melodies. With the notable exceptions
of "Stay with Me," beautifully rendered
by Peters, and "No One Is Alone"
(which bears more than a passing re-
semblance to "Not While I'm Around"
from Sweeney Todd), the strongest
numbers here are fast -paced, and lie
somewhere between recitative and
patter ("Your Fault") or between patter
and rap (the witch's opening descrip-
tion of how her garden was disman-
tled).

The brilliance of any Sondheim
score, this one in particular, lies less in
its surface characteristics than in its
surrounding and supporting struc-
tures. Melodic beauty, though consid-
erable, is just the icing on a very rich
cake. Sondheim provides the recipe in
an elaborate piano score, and, in this
case, Jonathan Tunick blends together
the ingredients in stunning, string -rich
orchestrations.

Musical director Paul Gemignani,
like Tunick a frequent Sondheim col-
laborator, conducts some vivid perfor-

The vivid performances
by the cast help bring
out the brilliance of
Sondheim's Woods score.

mances by Ben Wright (Jack) and
such Sondheim regulars as Peters,
Danielle Ferland (Little Red Riding
Hood), and Robert Westenberg (the
Wolf and Rapunzel's prince). Joanna
Gleason, who plays the Baker's Wife,
has a noticeable break between her
upper and lower registers but nonethe-
less provides a convincing character
portrayal.

Voice placement in the spectrum
seems quite specific to staging. This
marks Jay David Saks' debut as a pro-
ducer of original cast albums, and he
has done a superb job. Headphone
listening reveals a couple of audible
splice points, but they are minor details
in an otherwise clean, spacious, and
careful production. Susan Elliott

Trapped in the Body of a White Girl:
Julie Brown
Sire/Warner Bros. 1-25634, LP.
Sound: C Performance: B

If you were expecting a female
Weird Al Yankovic, forget it. Though
Julie Brown came to starletdom with a
comical, much -liked 1985 EP and an
MTV -banned video for "The Home-
coming Queen's Got a Gun," her first
album is equal parts opera bouffe and
Belinda Madonnalauper.

I guess I was expecting more from
the latest Hot Young Thing. Trapped is
by no means bad, but the best stuff on
it is from the EP: "Homecoming
Queen," a hilariously dead -on pastiche
of '60s tragic ballads and the movie
Carrie, and "I Like 'Em Big and Stu-
pid," a paean to male bimbos. A cou-
ple of the new songs can't decide
whether they're supposed to be funny
or not ("Shut Up and Kiss Me" and the
disappointing title track), though the
retro-'50s "Girl Fight Tonight!"-co-
written by Brown with the "Like a Vir-
gin" team, Tom Kelly and Billy Stein-
berg-is a hoot. (The songs, inciden-
tally, are copyrighted by an outfit
called Bitchen Tunes.) Sadly, the
straight stuff is mostly so light, the LP is
in danger of floating away. But boy, is
"Homecoming Queen" good.

P.S.: My copy of the album came
with a slip of paper that said "Inspect-
ed by #39." On the off chance that this
is not some kind of joke, #39 should
know that my LP had some crackles.
Get with it, #39! Frank Lovece
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The most advanced compact disc
in the music industry today! Since
1983 Mobile Fidelity Sound Lab
has been commit-ed to creating
the ultimate audiophile version
of commercially p-oduced com-
pact discs. The years of research
and investment have resulted
in he development and re-
lease of the ULTRADISC com-
pact disc. The 24K Gold
ULTRADISC is a dramatic
breakthrough in the con-
sumer music ma-ket.

ORISINIt IMPOSTER RECOROINS

Capable of generating
music far above current

audio standards, it is set-
ting new highs in listening
pleasure. Current releases

on ULTRADISC: P nk Floyd -
The Dark Side oi the Moon,
Huey Lewis & The News -
Soorts, Joe Jackson, David
Grisman, and Power & The

Majesty. Upcoming releases
include: Jethro Tull, The Allman

Brothers, The Police and more...

For a complete, FREE catalog
write or call TOLL FREE 800-423-5759

fidelity

sound lab
a division of MFSL, INC.

THE STATE OF THE ART IN THE ART OF SOUND
Enter No. 27 on Reader Service Card

1260 Holm Road  Petaluma, CA 94952  707-778-0134



CLASSICAL RECORDINGS

de VICTORIA V

Tomas Luis de Victoria: Requiem
Mass; Alonso Lobo: Versa Est in
Luctum. The Tallis Scholars, Peter
Phillips.
Gimell CDGIM-012, CD.

For about 15 minutes after the CD
was launched, it seemed that the new
format was going to be mainly for big -
show stuff, all kinds. The esoteric clas-
sics? Heavens no-not at that price!
How wrong we were-for those 15 min-
utes.

Instead, the still expensive CD has
assiduously brought a far greater num-
ber of the more unusual and interesting
classical works than the LP did in its
sensational early mono years. The CD
lends itself to classical, its virtues em-
phatically the sort that favor a huge
wealth of varied classical material.

Thus, the great and sometimes just-
a -wee -bit -hammy Spanish composer
de Victoria makes it onto CD, all digital.
This is one of his more austere works,
and rightly so considering the subject-
death. The "Requiem Mass" alternates
segments of the text between plain,
unaccompanied chant and music set
in parts, the composer's product. The
music is rather long, almost the whole
of this disc (the Lobo item is actually
only a few minutes long), and the alter-
nations are rigorous and continuous
straight through. But in the CD format,
the impact of this music is impressive,

and the performance-very English-
is impeccable. The traditional choir is
splendid. The upper parts are sung by
beautifully trained boys (and maybe
some girls, too) and adult tenors and
basses. The adult voices blend with
the boys' without undue modern vibra-
to. This makes the listening easy-a
maximum of intelligibility in words and
harmony.

The tempi, the speeds, are a bit rigid
and just a trace on the plodding side,
but this is a minor problem thanks to
the excitement, enthusiam, and excel-
lent shaping of the musical phrases by
these singers.

Odd to think when this music was
written, the Spanish and English were
the bitterest and most desperate of en-
emies, Empire against Empire, Catho-
lic against Protestant. Time does heal,
especially in music.

Edward Tatnall Canby

Virtuoso Guitar-Music of Falla,
Ponce and Rodrigo: Manuel Barrueco
Angel/EMI CDC -49228, CD.
Sound: A- Performance: A

Alluring, Moorish -colored melodies
and the sensuous rhythmic excitement
of Spanish music undulate liberally
throughout this Compact Disc, as Cu-
ban -American virtuoso Manuel Barrue-
co plays works by the most significant
members of the early 20th -century

Spanish Revival to compose for gui-
tar-Falla, Ponce, and Rodrigo.

Barrueco has chosen to assemble
the best known-and most challeng-
ing-works of the concert repertoire, a
conservative move certainly, but one
that yields both a coherent and stimu-
lating program. Most notable is the en-
thusiasm brought to Barrueco's ar-
rangement of dances from Falla's bal-.
let "The Three -Cornered Hal" (the only
pieces not originally written for solo
guitar), and especially note the aston-
ishingly precise arpeggiation in
"Night." Ponce's romantic, evocative
"Sonatina Meridional" (known primarily
through Segovia's treatment) displays
Barrueco's typical balance between
Latin expressiveness and classical
control. To really hear Barrueco put his
aggressive technique through its
paces, check out Rodrigo's flamboy-
ant "Invocation y Danse."

Soundwise, Barrueco provides an
intimate, private concert rich in detail
by placing his warm, round -toned in-
strument directly in the center of the
mix, miked very closely, with just the
slightest room presence at the edges.
Even though digitally recorded, Virtuo-
so Guitar has an annoying hiss slightly
audible at louder volumes. This doesn't
detract from the performance, but you
wouldn't expect to hear it on a CD.

On this recording, Barrueco contin-
ues to prove his stature as one of the
finest guitarists of the post-Bream/Wil-
liams generation with a growing canon
featuring mature interpretation and re-
markable playing skill. Michael Wright

Mamie
Barrueco
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The BostonAcoustics
1988 Installation of the Month Contest

Selections from last year's winners: These photos show
how easily and how well Boston speakers can be installed
in a variety of vehicles. Send us several photos like these,
including an over -ail exterior view of your car, so we can

select the four best to show here.

This unusual installation features three-way 763 component systems in front, with 6V?"
subwoofers installed in doors, Varimount tweeters surface -mounted on doors, and 4"

midranges in dash. 767 61/2" two-way uniaxial systems in rear doors.

Boston 761 two-way component
system in each door includes a
6W woofer and angled
Varimount tweeter.

Boston 751 two-way component
system with 5W woofer in rear
dDor; Varimount tweeter flush -

mounted in rear pillar

Custom woofer enclosure integrated into spare tire well provides clean, tight, deep bass
from twc concealed 780LF subwoofers.

The challenge is on! If you are
proud of your Boston Acoustics
car system, you could be a winner.

No matter how good an audio system is, whether in the
home or car, it can sound only as good as the speakers. As the
designer and manufacturer of some of the best selling home
loudspeakers in history, our goals have always been superb
accuracy, realism and imaging. We also build these sonic vir-
tues into our automotive speakers, and make them tough
enough for the road. These speakers look great and sound
even better-and can improve the sound of any system._

In last year's contest, we saw
outstanding systems with Boston
speakers in a wide variety of
vehicles: 4x4s, luxury sedans,
compacts, exotic imports, vans,
and even boats. This enthusi-
astic response encouraged us to
do it again.

The prizes. Each month from
July through December, we will
announce the winning Installa-
tion of the Month in Stereo
Review. And each month's winner
will receive a pair of our T830
tower design home loudspeakers.
($500 suggested retail value.)

What's more, the first 500 qualified entrants will also win a
full year's free subscription to Car Stereo Review. (Newsstand
value, $23.70.)

Good photos required. If you're proud of your Boston
Acoustics car system, let's see it in photos showing installation
details, like those shown at left. Black & white is preferred,
though color is acceptable. Either way, we'll need the nega-
tives as well as the prints. Please, no Polaroids or slides.

The fine print. Every contest must have its rules and
requirements. We've kept ours simple:

(1) All speakers must be Boston Acoustics, of course.
(2) Send your photos and negatives plus the following information
to Installation Contest at the address below: Your name, address
and telephone number  Year, make and model of your vehicle 
Dealer name and address  Salesperson and installer  Brands
and models of all components in your system.
(3) All decisions will be made by Boston Acoustics and will
be final.
(4) All material submitted becomes the property of Boston Acoustics.
(5) This contest is open to all residents of the U.S.A. and Canada,
except employees of Boston Acoustics, DiamandisCommunica-
tions, Inc., and their families.
(6) This contest is void where prohibited by law.
Formal entry blanks aren't required, but for your con-

venience are available at your Boston Acoustics car dealer,
or from us. Good luck!

BostonAcoustics

.. its heritage is unmistakingly
evident in its superb sound,
practical size and proportions:'
Julian Hirsch, Stereo Review

(Left) 741 system in rear of pickup cab includes 4" woofer and Varimount tweeter, the
latter concealed under headliner. (Right) 247 Lynnfield Street Peabody, MA 01960 (617) 532-2111



The Evora organ's peculiar
arrangement of keyboards
encourages a colorful
musical dialog.

The Organ of Evora Cathedral: Ber-
nard Brauchli
Titanic Ti -157.

This is Volume 2 of a fascinating
sonic series (The Iberian Organ), now
turned all -digital (DDD) for much en-
hanced presence, accurate pitch, and

Copyrigil:

L ST

Before you listen to the speakers
in your system, your speakers must
listen to your system.

And then deliver.
So why deprive your speakers

and, ultimately, yourself of all your
system is capable of?

Treat your speakers to Esoteric
Audio speaker cables and enjoy
listening to the difference.

Your speakers will thank you.

better reverberation-uncovered by
the silence of the digital medium.

Spain and Portugal harbor numer-
ous very old organs that have been left
more or less unaltered over time,
sometimes even to the man -powered
wind -pumping system. But the pipes,
the essence of the machinery, are du-

D-VICE
And they will reward you.

Ask your dealer for more details
about Esoteric Audio speaker cable
systems or simply send $2.00 for our
latest color brochure.

Dealer inquiries invited.

AUDIOESO

rable, and when the whole is restored
they do sound very much as they did
centuries ago-perhaps more precise-
ly so than any other existing musical
instrument. The sound of these ancient
music machines is rewarding because
it makes so clear the sophistication,
the strength, the subtleties of an art
that might from our viewpoint seem
crude. Not so!

The organ at Evora is the oldest in
Portugal, dating from around 1545 or
shortly thereafter. Restored by the fa-
mous Dutch firm of Flentrop, which
used most of the original parts, this is a
musical voice from the past if ever
there was one. As one can hear, it has
a peculiar arrangement, a single key-
board split at the middle, with different
sets of pipes for the upper and lower
halves. This encourages a colorful sort
of musical dialog between top and bot-
tom, as is evident in most of the Portu-
guese works here.

The recording is roughly chronologi-
cal, from the time the organ was new
on through the mid -18th century. Only
the last few works are "modern" in a
Baroque fashion. All the earlier pieces
are in a free fantasia style of inspired
"rambling," with constantly changing
rhythms and colors out of the 16th cen-
tury. As the record progresses, the
registration becomes livelier and more
colorful, with splendid "trumpet" reed
sounds and the krummhorn-like
squawk that adds a wonderfully rau-
cous effect. The continuity really
builds, until the last few items: Carlos
Seixas' sonatas, in a Scarlatti manner,
are predictable and standard Ba-
roque. Perhaps the best work of all,
running more than 16 minutes, is by
the famous Anonymous, describing a
hypothetical battle.

The recording is digitally excellent,
if, in my opinion, miked just a bit too
close. Not quite enough of the cathe-
dral's fine long reverb is captured, for
one thing. More important, notably in
band 2, an effect occurs that I have
often heard before: A set of mixture
pipes at the twelfth (an octave plus a
fifth above the base tone), which is
supposed to blend indistinguishably
into a color additive, instead stands out
as a dissonant melody. This undoubt-
edly is an accident of mike proximity,
not audible to the live listener at a dis-
tance.

Enter No. 19 on Reader Service Card
RR 3 Box 262

Winder, Georgia 30680
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The Best isn't hard to find
I II It IN I I,

EDITOR'S CHOICE
OF THE BEST HI-FI
GEAR AVAILABLE

COMPLETE TESTS
OF EQUIPMENT
FROM
LEVINSCN.
REVOX. ADS,
SME. SOTA.
McINTOSH.
NAKAMICHI,
TANDBERG.
THRESHOLD,
CONRAD-

JOHNSDN.
MISSION. LINN.
AND MORE

when you know where to look.
The Best of everything.
That's what THE BEST OF
AUDIO is all about.

Editor -in -Chief Gene Pitts
and his team have gone
through a complete analysis
of the past year of AUDIO,
selecting what meets their
standards as the Best. And
"Best" doesn't just mean
price. It's what counts most
to you: performance.

So THE BEST OF AUDIO is,
in one convenient source,
the state-of-the-art reference.
The one that keeps you on
top of the ever-changing
audio market. If you're seri-
ous about sound-you can't
afford to be without it.

Now, take advantage of
the opportunity to get the
Best in two easily available
ways: by phone or at your

newsstand, on sale Novem-
ber 18.

THERE ARE TWO CON-
VENIENT WAYS TO BUY
THE BEST OF AUDIO:
1. Order today by calling
Toll -Free 1-800-345-8112.
2. Or, buy it at your news-
stand, available November 18.

-The price is just $3.95.-

Find out what AUDIO has selected as the Best in:
 CD Players
 Amplifiers
 Preamplifiers

 Tuners
 Receivers
 Tonearms
 Cartridges

 Turntables
 Cassette Decks
 Speakers



Headphones that work with your ears,
not against them.

DT 990 head-
phones use "diffuse
sound field equalization; based on
new studies of how the human ear af-
fects sound. This design produces a flat
frequency response, accurately recreating
the experience of the listening environment.

HostaphanT" diaphragms and Neodyne'" magnets are two more reasons
DT 990s have won technical and critical acclaim in Europe and America.
They ". . . delivered a superb sound" and were ". . . remarkably comfortable
to wear" according to Stereo Review.

So if you enjoy losing yourself in the music, start by finding the Beyer
dealer in your area. Call the reader response number below, or write -
beyerdynamic US, 5-05 Burns Avenue, Hicksville, NY 11801.

ACCURACY IN AUDIO beyerdynamic))))
Canada: ELNOVA 4190 rue Sem, St. Laurent, Que14', 114 17/0141. (5141.3 4169 33 582408n
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The affordable new hybrid
from Audio Research

The new SP9 hybrid preamplifier
combines the controls and musicality
listeners want most, with the robust
construction Audio Research is noted
for. Using just two 6DJ8 vacuum tubes
and proprietary FET-based circuitry,
the SP9 provides more than enough
gain (66 dB) for moderate -to -high
output moving coil phono cartridges
(loading may be set internally). High-
level circuits have been optimized for
overload -proof reproduction from com-
pact discs. Two tape inputs / outputs,
plus automatic / manual muting, add
convenience and protection.

HIGH DEFINITION® MUSIC REPRODUCTION EQUIPMENT

With phono noise (IHF weighted)
measuring 72 dB below 1 mV input,
the SP9 allows music to bloom
dynamically from a near -silent
background. Staging is broad and
deep, with focus of individual voices
palpable and rock -steady. In the end,
the new SP9 is true to its heritage: it
sets surprising new standards of
musical accuracy at its price - and
invites comparison with the most
expensive competitors.

audio research
corporation

I was so put off by the
gimmicky packaging of
Beethoven or Bust, I
almost didn't play it.
I'm glad I did.

Bernard Brauchli, a Swiss organist
(via Cambridge, Mass.), is the thought-
ful and well -versed performer.

Edward Tatnall Canby

Beethoven or Bust: Don Dorsey
Telarc CD 80153, CD.

This disc has a lot more to it in the
way of thoughtful musicianship and
first-hand knowledge of piano Beetho-
ven than the somewhat corny publicity
would indicate-it comes complete
with a pair of dark glasses with ad stuff
printed on the lenses! I was so put off
by the gimmickry that I almost didn't
play it. I am glad I did.

The well-known purists, who are al-
ways around, will be heard to object.
Standard -type Beethoven pianists will
probably be shocked and dismayed.
But in spite of the fantastic array of
enormously varied and expensive
equipment used here-epoch-making,
I would guess-the basic sense and
shape of Beethoven's music has not
been mutilated; it is all there. Indeed,
to my mild confusion, the works are
101%, with a few emendations and ad-
ditions and many of the optional re-
peats, plus several minor Beethoven -
like idioms by Don Dorsey.

The synthesizing, too, is rigorously
architectural, not grossly showy. A kind
of piano -like sound is largely and inten-
tionally present, keeping the original
styling in mind even when it flies off
into remarkably improbable effects in-
cluding drums, bells, gunshots, auto
horns (precisely in tune and unobjec-
tionable), and even an auto crash. Ac-
tually, the sound is closer to the type
produced by an early fortepiano with
an elephant bass (and plenty else) at-
tached. Remember, it's not intended to
be a piano! But the keyboard thought
(and even the period) is suggested.

Dorsey, in an interview, explained
much. He actually plays these works,
with his own fingers, but they go via
Synclavier into a digital code, which
can be replayed in infinitely various
forms and shapes on other synthesiz-
ers. Wow! What an idea. My own first
thought was Bach's "The Art of the
Fugue," an abstract composition as
this is an abstract performance in digi-
tal code.

I wouldn't mind a bit if this hit the
classical charts. Edward Tatnall Canby
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A Well-Ke t
Secret is now out.
For one whole year, a new force has been rising in the audiophile world. Growing slowly out of the Midwest, it

has been showing America's stereo enthusiasts a newperspective on the high -end of stereo. The Audiophile- File'
is now one year old, and the well -kept secret is out.

We feature in-depth equipment reviews that aren't wordy or stuffy. Considering today's prices, they concentrate

on value for dollar spent. Our Hot and SIZZLIN' Audio News'" column is the most timely in the industry. Our

music reviewers provide unique insights on today's recordings. Our features give background on the most inter-

esting people and events in our industry.
Now that the secret is out, we don't want it to be a secret anywhere. We want to spread the word. Join the

people who are finding out about our secret. Subscribe today to The Audiophile -File' . A one-year, six -issue sub-

scription is only $15.00, which is nearly 50 percent off our cover price.
Simply fill out and mail in the form at the bottom of this ad, or call us at 1-(800) 27 -AUDIO (9am-5pm CST

weekdays, Visa/MC orders). Your subscription will be speeded to your door. We look forward to your joining
those who are finding out about the well -kept secret: The Audiophile -File .

The Audiophile-File-

...Electronic Esoteric Stereo Magazine'

To subscribe, mail the form at the
right to:

The Audiophile -File
P.O. Box 438327
Chicago, IL 60643-8327

Please make all checks payable
to: The Audiophile -File.
Thank you for your support.

Detach and mail this subscription form today.

Name:

Address:

City: State: Zipcode:

Subscription is $15.00 per year (six issues). Please add
$10.00/year for first-class delivery. Our overseas rate is
$40.00 per year. Please allow 4 to 6 weeks for delivery.



JAZZ & BLUES

PARTY TIME!

Tenth Anniversary Anthology-Vol-
ume 1: Various Artists
Antone's Records ANT004, LP.
(Available from Antone's Records,
2928 Guadalupe, Austin, Tex. 78705.)
Sound: B Performance: B

Tenth Anniversary Anthology-Vol-
ume 1 is a celebration of the Austin,
Texas club that has passed from local
lore into legend as home to a burgeon-
ing regional blues scene and a favorite
stop of touring bluesmen. This set cap-
tures the party that erupted when a
handful of well-known musicians gath-
ered to honor Antone's.

The two most exciting tracks feature
the extraordinary guitarist Buddy Guy,
who's begun to fade from the spotlight
because of a lack of current record-
ings. Guy has been cited as an influ-
ence by yet another generation of gui-
tarists (such as Stevie Ray Vaughan)
who have followed his music's evolu-
tion from a lyrical B. B. King -like style
into a compressed, frenzied approach
that creates a tidal wave of blues.

Albert Collins, the "Master of the
Telecaster," backed by admirer Jim-
mie Vaughan of The Fabulous Thun-
derbirds, contributes a powerful rendi-
tion of "Cold Cold Feeling" that dem-
onstrates why he's finally been able to
break through to a larger audience in

the '80s. Otis Rush, the dean of Chica-
go's West Side guitarists, is represent-
ed by a rare live performance of his
minor -key classic, "Double Trouble."

Snooky Pryor offers a bouncy acous-
tic harp performance backed by a
band of compatriots from the '50s: Gui-
tarists Eddie Taylor (the architect of
Jimmy Reed's sound) and Jimmy Rog-
ers (member of Muddy Waters' best
band) and piano -pounder Sunnyland
Slim (who backed everyone), each of
whom then takes a turn as bandleader.

Special honors go to James Cotton,
whose work as a bandleader and side-
man throughout this set reaffirms his
position as heir apparent to Little Wal-
ter, the patron saint of amplified harp -

blowers. Cotton's wailing behind Jim-
my Rogers confirms that Cotton could
have held his own against the giants of
the '50s.

This anthology heralds the renais-
sance of a dying tradition: The record-
ing of blues stars by the same clubs
that helped bring them to prominence.
On the basis of this set, let's wish An -

tone's luck. Roy Greenberg

Together Again/One More Time:
Memphis Slim and Matt Murphy
Antone's Records ANT0003, LP.
(Available from Antone's Records,
2928 Guadalupe, Austin, Tex. 78705.)
Sound: B Performance: B

Loose, lively, and ever -so -slightly
out of tune, blues brothers Memphis
Slim (pianist Peter Chatman) and Matt
"Guitar" Murphy are reunited after
more than 20 years on this live, 24 -
track recording made at Antone's. Slim
and Murphy swap licks on seven Chat -

man numbers plus Willie Dixon's "My
Babe," with material ranging from the
slow, augmented chords of "Havin'
Fun" to the hot instrumental "Juggle
Boogie." Slim's piano tinkles under his
expressive vocals with the slinky ar-
peggios of boogie-woogie a la Albert
Ammons, while Murphy's guitar wails
with that raw, funky, '50s -Chicago feel
Filling everything out is some very cool
sax by Mark Kazanoff and Joe Sublett.

The recording is generally pretty
good for a live set, although the rhythm
section is mixed back and lacks defini-
tion, with emphasis given to the solo-
ists. But since they're the point of this
reunion, you probably won't mind.

Memphis Slim and Matt Murphy do
not offer a flawless performance on
Together Again/One More Time, but
they do manage to keep your body
bobbing with their energy and enthusi-
asm. And they provide a mighty good
time. Michael Wright

The Gift of Time: Jean -Luc Ponty
Columbia FC 40893, CD.
Sound: A- Performance: B+

All of violinist Jean -Luc Ponty's me-
lodic romanticism is intact on The Gift
of Time. Ponty has been playing es-
sentially the same music since his mid -
'70s album, Upon the Wings of Music,
using a style noted for its lyrical grace,
propulsive rhythms, and a kind of mod-
ern perfectionism. He's a jazz violinist
who really doesn't play jazz anymore.

If Ponty's music has changed at all
in the past decade, it's been on the
technological side. He's expanded his
use of synthesizers over the years and
now plays a Synclavier triggered by his
violin. The technology brings a perfec-
tion of rhythm and a further streamlin-
ing to a music that has gotten increas-
ingly sleek and occasionally slick. Osti-
nato sequences click away with com-
puterized regularity on "New Resolu-
tions," and Ponty's rhythm section,
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Smallest portable discman, with
internal battery and 21 track
program.

SPECIAL PURCHASE. Dugital

tuner with 12 presets, tape
input, and much more.

"6+1" CD changer with 32
track programming, 3 -Beam,
and Y -Servo system.

Features 16 track memory,
wireless remote, carrying case,
and battery pack.
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chassis, high power, Dolby, 18
presets, and digital.
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32 Program
remote.
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memory and full
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VHS HIFI with remote
programming and 27 function
remote.

Digital DIN car stereo with CD
inputs, Dolby B+C, AM stereo,
and high power.

Wireless remote CD Player

with 16 track programming
and repeat.

Dolby Surround Sound.
WAY BELOW COST!
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Extended Warranties available on some products. Ask your salesperson for details.
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Although Jean -Luc Ponty's
sound has grown sleeker,
his melodic romanticism
is intact.

bassist Baron Browne and drummer
Rayford Griffin, jump right in, lending
an edge with their just -ahead -of -the -
beat drive. "Metamorphosis" sounds
like a computerized African village,
with hand percussion and computer
percussion percolating gently under
Ponty's ascending violin lines.

Digital High Fidelity Systems including
Compact Disc, FM Stereo Radio, Amplifiers, Active Loudspeakers.
Full Remote Control and Multi Room distribution systems.

BOOTHROYD STUART

/MERIDIAN
Exclusive U.S. Distributor MADRIGAL AUDIO LABORATORIES
P.O. Box 781, Middletown, CT 06457 ITT TLX 4942158

The music benefits from the clear
surface of the Compact Disc. Despite
being an analog recording, it rings with
clarity, from the electronic string
drones of "Introspective Perspectives"
to the sharply etched electroacoustic
percussion of "Metamorphosis."

The Gift of Time, like most Ponty al-
bums, is immediately compelling, with
breathtaking vistas created by the
wonderful arrangements and the lyri-
cism of Ponty's playing. On its own, it is
a fine album. But taken in the context
of Ponty's career, it is barely distin-
guishable from any of his albums in the
last 10 years. This artist has chosen
perfectionism over growth.

John Diliberto

Transition: Peter Erskine
Denon 33CY-1484, CD.

On his new Denon disc, Peter Er-
skine, former drummer for Weather Re-
port, finds imaginative musical ways to
combine electronic and traditional in-
struments. The style is a logical exten-
sion of the Weather Report approach,
with some beautiful sax solos added
by Bob Mintzer and Joe Lovano.

Erskine employs a Macintosh com-
puter to control his synthesizers, and
what is especially notable about Tran-
sition is the way that he has integrated
the contributions of the computer sys-
tem with those of the live players. His
"Suite: Music from Shakespeare's King
Richard II," written for a stage produc-
tion of the play, is a good example of
this integration. Most of the music is for
the entire jazz ensemble, but the "Son-
net" movement is arranged for an in-
strument that sounds something like a
harp or a lute. Actually, it is played by
Don Grolnick on synthesizers. What a
refreshing contrast of color it is! Er-
skine slyly sneaks in a few stylistic
mannerisms characteristic of the Rich-
ard II period, such as in the "Burgundi-
an Cadence" section, where the me-
lodic pattern at the ends of phrases
is strongly evocative of 14th -century
music. The final movement, "End
Hymn," features brass -like sounds and
multi -tracked French horns (played by
Peter Gordon) in a beautiful chorale
setting.

The sonic quality of this Compact
Disc is razor-sharp, as you would ex-
pect from a direct -to -two -track, all-digi-
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tal recording. Erskine as producer puts
the ensemble into a neutral but slightly
reverberant sound space, using reverb
just enough to add life and color with-
out obscuring detail. The result is a
clearly focussed image with sharply
etched instrumental colors. In "Cora-
zon," featuring Joe Lovano and Bob
Mintzer, the soloists seem to step for-
ward out of the speakers when their
turns come, and then step back to rejoin
the group, just as they would in a live
performance. Because of its imaginative
approach and excellent performances,
Transition is the kind of recording that
makes you want to hear Erskine's next
one-soon. Steve Birchall

Modern Drama: Jane Ira Bloom
Columbia FC 40755, LP.

Sound: B Performance: A -

This was obviously the right album
for soprano saxophonist Jane Ira
Bloom to make. For the last several
years, this artist has been honing het
technique, gaining critical credentials
within the jazz community, recording
albums on small labels, and playing
with heavyweight rhythm -section pros
such as drummer Billy Higgins and
bassist Charlie Haden.

With Modern Drama, her major -label
debut, Bloom begins forging her own
direction, updating her influences-
John Coltrane, Eric Dolphy, and Miles
Davis-without selling them out. She's
a deft improviser, using largely modal
themes for twisting soprano excursions
which are often augmented by elec-
tronic signal processing. Bloom uses
delays, chorusing effects, and pitch -
shifters to extend the range of her in-
strument, spontaneously punctuating a
phrase, heightening the tension, or
creating an atmosphere.

"Overstars" opens with a lovely solil-
oquy of delayed, overlapping sopranb
lines and then shifts into a modal
rhythm, with vibraphonist David Fried-
man dancing through an echoing re-
frain. "Cagney" takes a more lively
groove,.with vibes, piano, and soprano
tracking each other through the bop -
like melody. "NFL" uses a football
marching -band motif to explore a
stormy, broken -field improvisation over
a frenetic, shifting pulse supplied by
bassist Ratzo Harris and drummer Tom
Rainey. On "Race (for Shirley Muldow-

AUDIO/JUNE 1988

Jane Ira Bloom has begun
forging her own direction
and updating her influences
without selling them out.

ney)," Bloom shows her rhythmic dex-
terity, overlapping fast on slow. As Har-
ris downshifts into a slow-motion arco
bass solo, Bloom's soprano rushes
past in Doppler circles. "Rapture of the
Flat" is a rousing album closer; it

sounas like rock 'n' roll as interpreted
by aliens. Fred Hersch runs variations

Part one: Monster speaker cables.

Technology
you can he
It's likely you've heard Monster speaker cable

technology recently.
On the latest albums by the Thom Rotella Band,

Hiroshima, and Diane Schuur & The Count Basie Orchestra.
The powerful musical score of Empire of the Sun. Or the

acclaimed classical recordings of the Telarc Digital label.
Audio industry professionals rely on Monster speaker

cable for the most accurate reproduction possible of the

audio signal.
It's their choice.
Now, Monster technology can do the same for your

favorite records, tapes, and CDs in your sound system

at home.
Consider Powerlinee2 and 3. A Magnetic Flux Tube

design and advanced windings prevent frequency -dependent
current lag common to ordinary cable. And faithfully maintain
the phase integrity of the signal.

Discover new Powerline 2 Plus. Its improved construc-
tion, including a special Bass Control Conductor and dual -
gauge wire networks, delivers sonic performance rivaling the
very best of the high -end cables.

Experience the MSeriesT" Ml". The most accurate
speaker cable ever built, N41 encompasses all the audio
technology Monster has developed over the years. Separate
multiple -gauge wire networks for greater accuracy, depth, and
power. Sophisticated windings for a dramatic reduction of
signal smearing, or distortion. And MicroFiber" dielectric to
lessen the intertransient noise that generates audible harsh-
ness and signal loss.

With Ml, the delicate interrelationships of frequency
and time are preserved. And music is reproduced with a trans-
parency and musicality that must be heard to be believed.
Of course, these technical descriptions don't mean much if
the sound isn't right, for you. So we invite you to compare
different cables in listening tests
of your own.

We ask just one thing of you.
Listen with an open mind. And let
your ears be the judge.

It's your choice.

MONSTER CABLE
151 Technology You Can Hear.

101 lbwrisend Street San Francisco. CA 94107
PHONE 415-777-1355 TELEX 4711504 MCSYIII FAX 415-896.1745

© Monster Cable Products. Inc. 1900



Irma Thomas is one of the
great R&B singers around,
but The Way I Feel is a
record strictly for the
already converted.

on Fats Domino piano lines while
Bloom spins out melodies through a
time warp of electronics.

It's difficult to inject electronics into
essentially acoustic music, but this re-
cording finds the perfect balance of
ambience and art to make it work.

John Diliberto
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Over two years ago the staff at Madrigal ALc o Laboratories
began accumulating convincing evidenet-Et solid conductors
of rectangular cross-section would do a t-er job of carrying
musical signals. Years of listening and erg r 3ering tests makiig
use of ribbons of specially processed, h cfKunty copper witt
teflon insulation and the highest quality Err nations, have
resulted in the new Madrigal HPC and CPC
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Visit your Madrigal dealer and hear what these original deSICISC n do to improveyOJr MUSIC system.

HPC and CPC rabies are designed by, and rrraki ictured exclusively 'ler
Madrigal Audio Laboratories, PO. Box 781. Midflic,ittn, CT 06457 ITT TLX 4942158

The Way I Feel: Irma Thomas
Rounder 2058, LP.
Sound: C- Performance: B

Irma Thomas is one of the great R&B
singers around. Unfortunately, she is
out of fashion. But Irma stays true to
her roots, and that's why, though she is
an artist capable of delivering maxi-
mum emotion, she probably won't
make million -selling records like Patti
LaBelle or Tina Turner.

The results of The Way I Feel are
mixed. Producer Scott Billington uses
Paul Kelly, Allen Toussaint, and Jerry
Ragovoy for new material (definitely
the right sentiment), but he lacks the
production technique to make the re-
cording sound good in either a classic
or a contemporary way. The equaliza-
tion is very harsh, and the use of re -

verb particularly ill-advised. Irma also
covers "Baby I Love You" and "Danc-
ing in the Street"-these may work live,
but they can't compete with the in-
spired originals. Someone else should
produce Irma's next; this one's for the
already converted. Jon & Sally Tiven

The Heat of Heat: Kevin Eubanks
GRP GR-1041, LP; GRD-9552, CD.
Sound: B+ Performance: B+

Since his jazz -guitar debut several
years ago, Kevin Eubanks has been
sending mixed signals to his followers,
moving more and more into the pure
pop vein. The Heat of Heat marks a
step back; it's a George Benson -style
compromise between jazz and pop-
and guess who coproduced?

The instrumentals move from the elec-
tric pop of the title cut and the highly
sweetened "Palace of the Seven Jewels"
to the Earl Klugh-like acoustic swing of
"In a Few." There is also a traditional jazz
duet with the premier string bassist Ron
Carter on Miles Davis' "Nardis," and on
"Sojourn," Eubanks even engages in
some fairly "outside" improvising.

The majority of cuts feature acoustic
guitar (despite the electric on the cov-
er), and Eubanks' talent on the instru-
ment is amply demonstrated. Digitally
recorded, the sound is impeccable,
with clean instrumental separation.

The Heat of Heat has enough sub-
stance to please a fairly wide audience
'n the middle ground between jazz and
pop. Michael Wright
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CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING RATES

BUSINESS ADS-$1.85 per word, MINIMUM charge
PER AD. PER INSERTION $46.25. All centered or
spaced lines $16.

BOLD FACE-$2.20 per word, MINIMUM charge PER
AD, PER INSERTION $55 (First line $1.85 per word
with BOLD FACE free).

EXPAND AD-$2.80 per word, MINIMUM charge
PER AD, PER INSERTION $70.

JUMBO TYPE-(3x larger than normal type and bold)
$5.55 per word.

ALL LINE ADS-First line set in bold face type at no
extra charge. One point ruled box is $15.

CLASSIFIED LINE ADS ARE PAYABLE IN AD-
VANCE BY CHECK OR MONEY ORDER ONLY.
(Sorry, we cannot accept credit cards or bill for line
advertising.) ALL LINE ORDERS should be mailed to:

AUDIO MAGAZINE
P.O. Box 9125

Dept. 346V
Stamford, CT 06925

ORDERS WILL NOT BE PROCESSED WITHOUT
ACCOMPANYING CHECK OR MONEY ORDER FOR
FULL AMOUNT.
CLOSING DATE-First of month two months preced-
ing the cover date. If the first of the month falls on a
weekend or holiday, the closing date is the last busi-
ness day preceding the first. ADS RECEIVED AFTER
THE CLOSING DATE WILL BE HELD FOR THE
NEXT ISSUE UNLESS OTHERWISE STATED.

FREQUENCY DISCOUNTS -3 times less 5%, 6 times
less 15%, 12 times less 20%. These discounts apply to
line ads only. Ads submitted for a three -time frequency
are unchangeable. Frequency discounts not fulfilled
will be short -rated accordingly. Agency discounts do
not apply to line advertising.
GENERAL INFORMATION-Ad copy must be type-
written or printed legibly. The publisher in his sole
discretion reserves the right to reject any ad copy he
deems inappropriate. ALL ADVERTISERS MUST
SUPPLY: Complete name, Company name, Full street
address (P.O. Box numbers are insufficient) and tele-
phone number. Classified LINE ADS are not acknowl-
edged and do not carry Reader Service Card Num-
bers. AGENCY DISCOUNTS do not apply to line ad-
vertising. FREQUENCY DISCOUNTS not fulfilled will
be short rated accordingly. Only those advertisers who
have prepaid for their entire contract time will be RATE
PROTECTED for the duration of that contract, in the
event of a rate increase.

CLASSIFIED DISPLAY RATES
1 col x 1 inch $316
1 col x 2 inches $498
1 col x 3 inches $713
2 cols. x 1 inch $567
2 cols. x 2 inches $958

One column width is 21/e". Two columns wide is 41/4".
For larger display ad rates and 6, 12, 18 and 24 times
frequency rates call (212) 719-6338.

DISPLAY ADVERTISERS should make space reser-
vation on or before the closing date. Ad material (film
or velox) may follow by the tenth. DISPLAY ADVER-
TISERS MUST SUPPLY COMPLETE FILM NEGA-
TIVE READY FOR PRINTING OR VELOX. PRODUC-
TION CHARGES WILL BE ASSESSED ON ANY AD
REQUIRING ADDITIONAL PREPARATION.

ALL DISPLAY CORRESPONDENCE should be sent
to:

Carol A. Berman, AUDIO MAGAZINE,
1515 Broadway, New York, NY 10036

FOR ADDITIONAL INFORMATION: CLASSIFIED
DISPLAY ADS: Carol A. Berman (212) 719-6338.
CLASSIFIED LINE ADS: Note new toll -free number
800-445-6066 for line ads only.

Your search for
refinement will end here.

Brown Electronic Labs
2530 Berryessa Rd., Suite 126, San Jose, CA 95132

ANNOUNCEMENTS

AUDIO CLASSICS
AMPLIFIERS: Accuphase P266 ($2800) $1250. Acoustat
TNT200 ($1249) $750; Belles 400A ($1495) $800; Hafler
DI -1120 ($375) $225, DC220 ($499) NEW $400; Levinson 23
Mint ($4400) $3400; McIntosh 50W2 $150, MC4Os $750,
MC502 ($1200) $675, MC2125. ($1399) $950. MC2002
($1850) $1350, MC2250 ($2495) $1700, MC2300 $1400.

($3495) $2600-2700, MC7270 f$2295) $1750;
Threshold 8500 II ($3200) $2275. CARTRIDGES: Ac-
cuphase AC2 ($675) $400, AC3 ($550) $330: Madrigal
Carnegie 1 $690; Supex 900 MKIV $360. CASSETTE DE-
CKS: B&O 5000 Demo ($699) $560. CD PLAYERS:
Kyocera DA610CX NEW ($550) $385; Magnavox CDB650
NEW ($500) $400, McIntosh MCD7000 ($1499) $950,
MCD7005 ($1599) $1335. CROSSOVERS: Accuphase F-15
new ($2200) $1200. DIGITAL DELAYS; Audio Pulse I ($749)
$250. EQUALIZERS: Accuphase G18 NEW ($3300) $2800,
Hafler DH160 ($375) $225; McIntosh MQ101 ($250)
$125-150. MQ102 ($75) $60, MQ104 ($500) $125-175.
MQ107 ($650)$375. HEAD AMPS: Hafler DH102 ($75) $45.
INTEGRATED AMPLIFIERS: Accuphase E204 NEW
($1200) $730, E302 NEW ($2300) $1450: Kenwood LO1A
($1500) $665; McIntosh MA5100 ($449) $350, MA6100
($699) $500, MA6200 ($1795) $1000- $1150; Rotel RA820
NEW ($209) $170, RA82OBX NEW ($289) $230, RA84OBX
NEW ($249) $199, RA870 NEW ($475) $380. PRE-
AMPLIFIERS: Accuphase C200L NEW ($3000) $1450,
C222 NEW ($2200) $1250, C270 NEW ($5000) $3400,
C280 NEW ($6900) $3500; Audio Research SP11 ($4900)
$3900; Conrad -Johnson Premier Three ($2850) $1500;
McIntosh C24 ($249) $200, C31V ($1895) $1500, C504
($1090) $675; PS Audio 4 ($550) $300. PROCESSORS:
CARVER C9 ($249) $150. RECEIVERS: MO 5000 Demo
($1399) $1120; McIntosh MAC4200 ($2890) $2150; Rotel
RC870 NEW ($399) $320. SPEAKERS; EV 1828C Horn
Tweeters ($114) $60, McIntosh ML1W $250, ML2MW $350,
ML4U ($2400) $1100, XD717 ($1598) $1000, XL1W ($549)
$400, XR5-19 $900. XR6W $375, Snell Type 1 ($1600) $800.
SPEAKER SWITCHING: McIntosh P349 $500. TUNERS:
McIntosh MR65 $200-400. MR510 ($1699) $900; MR782
($1499) $1100. PREAMP-AMPS: MX110 $300. TEST
EQUIPMENT: Crown 2000 Wan Load Box $500; McIntosh
MI3 $500 MPI4 $1400, Yamaha CT 810 ($285) $150. TURN-
TABLES: B&O 5005 Demo ($399) $320; Rotel RP830 NEW
($289) $23C, RP850 NEW ($349) $280. AUDIO CLAS-
SICS-The SAFE, EASY, FAST way to Buy, Sell, or Trade
Your precision Audio Components. FREE Catalog. Layaway
Program. Mastercard and Visa. 8AM-5PM EST Mon. -Fri, by
appointment only. Audio Classics, U.S. Post Office Bldg.,
POB 176AAA, Walton, NY 13856. (607) 865-7200.

-Audio Advertiser Since 1979-

MOSCODES, FUTTERMANS, SERVICED BY GEORGE
KAYE, Moscode Designer-Protect your investment-
SOUND SERVICES, 238 Liberty Avenue, New Rochelle, NY
10805. (914) 633-3039. Not affiliated with NYAL.

CALL US

FOR QUALITY AUDIO
AT THE LOWEST PRICES

WITH FAST SERVICE,
E'JEN ON ESOTERIC ITEMS

SOUND ADVICE . . . without the priceI
UDIO (914) 666-0550

UTLET PO. Box 673
Bedford Hills, New York 10507-0673

ANNOUNCEMENTS
STEREO EXCHANGE ... AMERICA'S LARGEST hi -end
used inventory Now we BUY & SELL by PHONE ALL
OVER THE WORLD! Here's a SMALL SAMPLE of our kind
of items ... and prices. PREAMPS: Acoustat TNP $350.00,
Counterpoint SA2 $495.00, GSI 4TP $450.00, Klyne SK2A
$495.00, Krell KRS 1A $5995.00, Levinson ML10A
$2095.00, Linn LK1 $495.00, MFA Luminescence $1895.00,
Phase Linear P3800 $295.00, Superphon Dual Mono
$295.00, Threshold Fet II series II $675.00, SPEAKERS:

$1995.00, Celestion SL600 $1295.00,
Dahlquist DQ-10 $595.00, Entec SW -1 (PR; $2695.00, Eu-
phonic Nymph $550.00, Fried Studio IV $595.00, Kef 104.2
$1295.00, Meridian M10 $1395.00, Ohm Walsh $795.00,
Spica Servo $295.00. Stax ELS81 $1595.00, Wilson Watts
$3895.00, CD PLAYERS: Cambridge CD1 $1695.00, Merid-
ian Pro $695.00, Melos CD1 $495.00, Nakamichi OMS7AII
$995.00, NEC CD650 $225.00, REEL TO REEL: Teac
A4300SX $595.00. Akai GX2800SS $300.00. Revox B-77
$1000.00, Tandberg TD 2OASE $1100.00, SPECIALS:
Acoustat one (N) $995.00, Acoustat One + One (N)
$1395.00, Athena Polyphasor ML -1 (demo) $360.00, Audio
Pro B2-70 (demo) $995.00, Audioquest B100 (new) $595.00,
POWERAMPS: Audio Research M-300 $6500.00, Audio
Research D250 MK II $3195.00, Citation X-1 $1375.00,
Classe DR2 $995.00, Electro Companiet Signature $895.00,
Linn LK2 $495.00, Levinson ML -20 $6500.30 (PR) Luxman
M12 $350.00, MacMod Quad 405 (PR) $1095.00, Moscode
300 $550.00, Precision Fidelity M8 $595.00, Quicksilver
KT88 (PR) $1350.00, RGR V $550.00, Spectrascan
BPA101M $495.00, TURNTABLES: HK T65C $295.00, Linn
LP12/A1phason HR 100S $1195.00, Logic DM101 $225.00,
Luxman PD300/MMT $550.00, MicroSe,ki BL51/SME III
$350.00, STD 3055 (new) $260.00, Technics SP1011
w/SH13133/SME III $650.00, Thorens TD126MKIIIB $295.00,
INTEGRATED AMPS: Amber Series 50B (demo) $399.00,
HK PM625 (new) $129.00, Kenwood LOlA $695.00, Naim
NAIT $295.00, TUNERS: Cambridge T75 $199.00, Carver
TX 11 $375.00, Citation 18 $275.00, Phase Linear P5200
$295.00, SAE 8000 $250.00, Toshiba ST910 $395.00, SPE-
CIALS: Acostat one (N) $995.00, Acoustat One + One (N)
$139500, Athena Polyphasor ML -1 (demo) $360.00, Audio
Pro B2-70 (demo) $995.00, Audioquest B100 (new) $595.00,
B&W -MI (new) $399.00, Berning TF10AH (new) $1395.00,
British Fidelity Pre II (new) $395.00, British Fidelity P170
(new)$500.00, Clements RT-7 Reference (demo) $1995.00,
Dahlquist DQM-3 (new) $325.00, Distech LS -2 (demo)
$6952/0, Dual CS2110 (demo) $109.00, Eminent Technology
LFT III (demo) $2195.00, Grado 8MX (new) $160.00, King-
ergetics KBT-1 (new) $500.00, Kinergetics KCD2OAR (new)
$650.00, Meitner MTR-100 (demo) $1995.00, Motif MC -9
(demo) $995.00, Rogers LS5/9 (demo) $1695.00. PHONE
OR WRITE: STEREO EXCHANGE, 687A BROADWAY,
NYC, NY 10012. 1-800-833-0071, 1-212-505-111.

High -end and hard -to -find audio compo-
nents. Low, low prices! AUDIO AMERICA
(Virginia). Call 1-703-745-2223.
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The Perfect Connections
with Gold Plated
Lockable Plugs

U._

For more information contact
may audio marketing
P.O. Box 1048. Champlain, N.Y. 12919

Tel (518) 298-4434

QUAD ESL R3 USA

ELECTROCOMPANIET IA
PRE AMP AND AW250 AMP

hOETs1  VIRTUOSO DTI  SME It & t  TRIPLANAR
AIR T I'd 4 . l'  1INR TRIANGLE I I  CE1.ESTI4
PHI L\ 11515  R& K  ROTEL 

1 ,5 1415 III I. l'AHLL,
KRELL CABLES lo If

ANNOUNCEMENTS

ANNOUNCING MODIFICATIONS TO B&K AMPS
AND PREAMPS: Most sonic improvement for $$ inves-
ted!! Improved detailing, depth of soundstage, in-
creased transparency, deeper & tighter bass! State-of-
the-art Technology!!! We pay shipping. SOUND UN-
LIMITED, 169 Church St., Bristol, CT 06010. Est. 1959.
(203) 584-0131.

MCNISA AMEXP ACCEPTED

AUDIO CLASSICS is pleased to announce the addition o
Cliff Ramsey to their staff Cliff has over 10 Years experience
in repairs and updates as Senior Service Technician a
McIntosh. You can benefit from his knowledge by contact
ing: Audio Classics, U.S. Post Office Bldge., POB 176ACR,
Walton, NY 13856, (607) 865-7200, 8AM-5PM Mon. -Fri., By
Appointment Only.

-Audio Advertiser Since 1979-

AUDIO RESOURCE offers conscientious restorations and
service procedures for collectible vintage audio and quality,
present day componentry. AUDIO RESOURCE uses the
highest caliber parts, 1% matched, including capacitors built
for specific applications. Our technicians are among the
best. Shipping is surprisingly inexpensive considering the
"cost" of an inappropriate technician. We furnish ALL pack-
ing materials and arrange handling. AUDIO RESOURCE
has complete tube matching facilities to not only match all
tube characteristics, but match for usage. AUDIO RE-
SOURCE doesn't just "gold label" available generic tube.
We otter six versions of 12AX7III AUDIO RESOURCE offers
hard to find tubes. ALL OF THE SERVICES AND PROD-
UCTS FROM AUDIO RESOURCE ARE GUARANTEED!!!
We offer the most respectable assortment of NEW high -end
audio in our listening rooms. AUDIO RESOURCE is proud to
add the fine CELLO products to our repertoire. FREE
AIRFARE to NEW ORLEANS and FIRST CLASS ACCOM-
MODATIONS with the purchase of many of our systems.
Please call, write, or come by for brochure and details.
AUDIO RESOURCE, 108 BONNABEL BLVD., METAIRIE,
LOUISIANA 70005. 1-504-833-6942.

Light at the end of the CD Tunnel
"The joy of hearing music in
such a new light makes the
Prism the best value in CD
players today, as well as the
best CD player period."

J. Peter Moncreiff

"The Prism is significantly more open and
dynamic than any other CD player I have
heard to date. It delivers the dynamic range
that CD has promised since it first appeared
but has never quite made good on."

Anthony H. Cordesman

Enough said. Now is the time to listen. Call us
(619/436-7666) and ask for the name of your
local full -line Mod Squad Dealer, or write to 542
North Hwy. 101, Leucadia, CA 92024 TilocLead

IT IS IMPOSSIBLE FOR US TO VERIFY ALL OF THE
CLAIMS OF ADVERTISERS, INCLUDING PRODUCT
AVAILABILITY AND EXISTENCE OF WARRANTIES.
YOU MAY WISH TO CHECK THE CLAIMS OF PAR-
TICULAR DEALERS DIRECTLY WITH THE MANU-
FACTURER. [FOR YOUR CONVENIENCE A LIST OF
TELEPHONE NUMBERS FOR PARTICIPATING
MANUFACTURERS APPEARS BELOW.]
ACOUSTIC RESEARCH 617-821-2300
ADCOM 201-390-1130
ADVENT 800-323-1566
ALPINE ELECTRONICS OF 800 -ALPINE 1

AMERICA 800-262-4150 (CA)
ALTEC LANSING 800-258-3288
ARAGON 914-693-8008
AUDIO CONTROL 206-775-8461
AUDIOQUEST 714-498-2770
AUDIO RESEARCH CORP. 612-566-7570
AUDIO-TECHNICA U.S., INC 216-686-2600
BANG and OLUFSEN 800-323-0499
BOSTON ACOUSTICS 617-532-2111
B&W 800-387-5127
CANTON 612-333-1150
CARVER CORP. 206-775-1202
CELESTION 617-429-6706
CLASSE AUDIO 514-636-6384
CONCORD AUTOSOUND 800-225-7932
conrad-johnson group 703-698-8581
COUNTERPOINT 800-247-6468
COUSTIC 800-227-8879
CROWN INTERNATIONAL 219-294-8000
CUSTOM WOODWORK & DESIGN 312-563-1745
DENON 201-575-7810
DESIGN ACOUSTICS 216-686-2600
DUAL 516-349-9180
EPICURE PRODUCTS 800-225-7932
DAVID HAFLER, div. ROCKFORD 800-821-2349

602-967-3565
HARMAN KARDON 800-645-7292 x 283
INFINITY 818-709-9400
INTRACLEAN 800-782-6911

800-624-0918 (CA)
JBL 800-645-7292 x 283
KEF ELECTRONICS OF AMERICA... 800-533-0035
KYOCERA 201-560-0060
THE LAST FACTORY 800-223-5278

800-222-5278 (CA)
LINEAR POWER 800-538-8911
LINN PRODUCTS/AUDIOPHILE 317-849-7103
LUXMAN 800-4-LUXMAN
MC INTOSH 607-723-3512
MILLER & KREISEL SOUND CORP 213-204-2854
MISSION ELECTRONICS 416-673-3777
THE MITEK GROUP 815-367-3000
THE MOD SQUAD 619-436-7666
MUSTEATEX AUDIO 514-333-6661
NAD 617-762-0202
NAKAMICHI 800-421-2313

800-223-1521 (CA)
NEC HOME ELECTRONICS 800-323-1728
NILES AUDIO CORP 305-238-4373
ONKYO 800-225-0719
ORTOFON 516-349-9180
PHASE TECHNOLOGY 904-777-0700
POLK AUDIO 301-358-3600
RECOTON 800-RECOTON

718-392-6442 (NY)
ROCKFORD FOSGATE 800-821-2349
ROTEL 800-387-5127
ROWLAND RESEARCH 303-528-8388
SANSUI ELECTRONICS 201-460-9710
SIGNET 216-688-9400
SONY (Cust. Info) 800 -222 -SONY

(Headquarters) 201-930-7669
SOUNDC RAFTSMEN 714-556-6191
SOUNDSTREAM TECHNOLOGIES 800 -6 -STREAM
SPECTRAL INC. 409-744-0142
SPICA 506-982-1894
STUDER REVOX 615-254-5651
SUMO 818-407-2427
TALWAR COMPANY 203-242-2433
TANDBERG 516-349-9180
TDK 800-TDK-TAPE
TDL ELECTRONICS 203-324-7269
THIEL 606-254-9427
THRESHOLD CORP. 916-888-0600
TRIAD DESIGN INC 800-525-4018
VANDERSTEEN AUDIO 209-582-0324
VPI INDUSTRIES INC 718-845-0103
YAMAHA ELECTRONICS 800-492-6242
ZAPCO 209-577-4268

800 -25 -POWER (CA)
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FOR SALE

AAA-LOW PRICES-HIGH END EQUIPMENT!!!
DENON, PS AUDIO. HAFLER, YAMAHA, B&K,
CARVER,AR, COUNTERPOINT, SUPERPHON, LUX -
MAN, THORENS, M&K, SNELL, SPECTRUM, MI-
RAGE, ONKYO, PROTON, KEF, SONOGRAPH,
FRIED, NITTY GRITTY, SUMIKO, SPICA and any oth-
ers you desire. AUDIO ELITE, (414) 725-4431, Men-
asha, Wisconsin.

OUR PRICES CAN'T BE BEAT!!!

AAA-AUDIO ELITE IN WISCONSIN!!!
DENON, HAFLER, PS AUDIO. YAMAHA, B&K, JSE,
CONRAD-JOHNSON, PROTON, CARVER, ONKYO, ADS,
VPI, JBL, DCM, MIRAGE, SPECTRUM, SONOGRAPH,
AR, COUNTERPOINT, FRIED. NITTY GRITTY, SUMIKO,
THORENS, KEF, ADCOM, SUPERPHON, SNELL, M&K,
LUXMAN, SPICA and any others you desire (414) 725-4431.

CALL US WE CARE!!!

AAA J.S. AUDIO OFFERS AN EXTENSIVE product selec-
tion of HOME AUDIO, CAR STEREO, esoterics and COM-
PACT DISC PLAYERS AT EXTREMELY COMPETITIVE
PRICES. We provide ten years of audio sales experience.
candid honest advice and full warantee on all products we
sell. For pricing and stock information call: 301- 890-3232 or
write to: J.S. AUDIO, One Childress Court. Burtonsville, MD
20866. We honor Visa/MC and COD. Monday thru Friday
10AM-7PM, Saturday 11AM-4PM.

AAA-NOW IT'S TIME TO

CALL US!
YAMAHA-DENON-ONKYO-B&K-A.D.S.-
BOSTON ACOUSTICS-HAFLER-JBL-B&W-PS
AUDIO-JSE-DCM-PROTON-ACOUSTAT and
many other lines

HI-FI-HOTLINE
We have such a large selection we can't print them all.
SO CALL 414-658-3111.

LOWEST PRICES ANYWHERE!!!!

AAA -CALL US LAST! LUXMAN, DENON, AR, YAMAHA,
CARVER, BOSTON ACOUSTICS, ADCOM, PS AUDIO,
HAFLER, ADS, B & K, B & W, ONKYO, KEF, PROTON,
SNELL, DCM, COUNTERPOINT, ACOUSTAT, JSE, SPICA,
SUPERPHON, M & K. CONRAD-JOHNSON, BOSE INFINI
TY, SPECTRUM, VPI, JBL, MIRAGE, DAHLQUIST, SONO
GRAPH, SUMIKO, THORENS, KEF. WHY CALL US
LAST? 414-727-0071. WE HAVE THE LOWEST PRICES!!!

AAA -CARVER, DENON, YAMAHA, BOSTON ACOUS-
TICS, LUXMAN, AR, ADCOM, PS AUDIO, HAFLER, ADS, B
& K, B & W, ONKYO, KEF, PROTON, SNELL, DCM, COUN-
TERPOINT, ACOUSTAT, JSE, SPICA, SUPERPHON, M &
K, CONRAD-JOHNSON, INFINITY, BOSE, SPECTRUM,
VPI, JBL, MIRAGE, BOSE, DAHLQUIST, SONOGRAPH,
SUMIKO, FRIED, THORENS, PLUS A LARGE SELECTION
OF OTHERS 414-727-0071

CC

SHURE MONSTER CABLE

W A P Tc OgeA.
A LARGE SELECTION OF:

HIGH QUALITY
ACCESSORIES

(800) 342-9969M&Y CO.
,11,911 2.44 7..2.ta/A/cr 8344 Melrose

C Acceasoisies Stock Los Angeles, CA 90069

 ORTOFON
 AUDIO TECHNICA
 SIGNET
 STAX
 STRAIGHT WIRE
 AR
 BEYERDYNAMIC
 AUDIOQUEST
 MONSTER CABLE
 NITTY GRITTY
 THORENS

SIGNET ORTOFON BEYERDYNAMIC

FOR SALE

AA#1 RATING!!
Our WONDER CAPS and WONDER SOLDER- have
been rated BEST in the world by reviewers and professional
experts. What do they say? Write TRT, Box 4271, Berkeley,
CA 94704.

A CALL YOU WON'T REGRET! JUST BECAUSE WE
HAVE AN 800 TELEPHONE NUMBER DOESN'T MEAN
THAT WE ARE A BIG VOLUME HIGH FIDELITY WARE-
HOUSE! HIGHER FIDELITY IS A REPUTABLE, SMALL
HIGH FIDELITY STORE SPECIALIZING IN HIGH QUALITY
COMPONENTS. HIGHER FIDELITY'S PARENT COMPA
NY IS A COMPANY TOTALLY INVOLVED IN THE SALES OF
BROADCAST AND PROFESSIONAL AUDIO EQUIPMENT
ON A NATIONAL BASIS, AND WHEN I OPENED HIGHER
FIDELITY I DECIDED TO USE THE TOLL -FREE LINES
THAT WE ALREADY HAD IN OPERATION, SO THAT
THOSE OF YOU WHO WERE INTERESTED IN OUR
PRODUCTS COULD CALL US FREE OF CHARGE. I TRY
TO ANSWER EACH AND EVERY CALL PERSONALLY.
PLEASE ASK FOR ME. CAL WALKER, WHEN YOU CALL
FOR ANY OF OUR LINES. ADCOM, AKG, ARAGON,
ARISTON, B&W, BELLES, BEYER, CHICAGO SPEAKER
STAND, CONRAD-JOHNSON, CRAMOLIN, DAHLQUIST.
DISCWASHER, ESOTERIC AUDIO, GRADO, JPW, KOSS.
MAGNUM DYNALAB, MAY AUDIO ACCESSORIES, MOD
SQUAD ACCESSORIES, MONSTER CABLE AND CAR-
TRIDGES. NILES AUDIO, PROTON VIDEO, RATA, ROTEL,
SENHEISER, SHURE, SHURE TARGET, TEAC/TASCAM,
TERK, TORUMAT, TWEEK, VAMPIRE, VAN den HUL, VPI,
WHARFEDALE DIAMONDS, WBT, AND MUCH MORE.
COME AND SEE US, OR CALL TOLL FREE!
800-438-6040 (USA), 800-221-7267 (N.C.) OR
704-376-0350 IN CHARLOTTE. N.C.-HIGHER FIDELITY
1620 SOUTH BLVD., CHARLOTTE, N.C. 28203.

The RECORD SURVIVAL KIT
bridges the gap between
expensive cleaning machines
and ineffective
cleaning pretenders
Serious lovers of music deserve a cost
effective means of keeping records
and phono cartridges in optimum
condition. The Record Survival Kit
is a comprehensive collection that
includes: hi -tech cleaning fluids with
applicators, pressurized air, lighted
3X magnifier, hi -grade record sleeves
and wood record case. All are proven
to clean or protect your priceless
record collection.
Distributed by:
Nitty Gritty Record Care Products
4650 Arrow Hwy. #F4
Montclair, CA 91763
714/625-5525

FOR SALE

AAAHH!
FREE UPS SHIPPING

B&K, PS Audio, Sony, Superphon, Meitner, Hafler, Ariston,
B&W, Nakimichi, Grado Signature, Ortofon X3MC, H/K,
Onkyo. IN STORE ONLY-Carver. DEMO SPECIALS: H/K
Citation 22 amp $739, Meitner STR-50 amp $999,
Nakamichi CA -5 preamp $499, Classe DR-3VHC $2,695.
Expert consultation-Cliff or Ward. THRESHOLD AUDIO,
409 South 22nd St., Newark -Heath, Ohio 43056.
614-522-3520.

ACOUSTAT SPECTRA SERIES
defines a new state-of-the-art in electrostatic loudspeakers.
Free demonstration in your home! (Some restrictions apply.)
WORLD-WIDE EXPORTING. Free delivery in USA. OX-
FORD AUDIO CONSULTANTS, INC., Box 145, Oxford, OH
45056-0145, 513-523-333, TLX427791.

And that's what you'll get
at Reference Audio Sys-
tems. We offer the best
in high -end audio and
thr best in friendly ser-
vice by our knowledge-
able staff. From the latest
CD player to a classic
mtga-watt amplifier,
yoill like our surprising-
lyuffordable prices and
fait shipping.

MO &AMORa it
BOSE  MAGNAVO
FOSGATE. THORE
DELEST1ON RAUN
ALIMOPRO STA.
MOU uki
MAGNUM DY

Call Us... (213) 398-4205
(213) 391-2679

Member Better Business Bureau
18214 Dalton Ave, Dept. D,Gardena, CA 90248

Hours: M -F 9 to 6, Sat. 9 to 1 Pacific Time
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FOR SALE
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REGA products reflect a
splendidly simple British
design philosophy: use
only what is necessary &
make it of the highest qual-
ity. The result is a handsome
source of beautiful music,
at a proper price.
REGA dealers will encourage
you to listen to your favorite
recordings and judge for
yourself. For information:

import audio
3149 shenandoah, st. louis,
mo. 63104  314-773.1211

ACTIVE ELECTRONIC
CROSSOVERS

MODEL 120 CABINET & NEW 120-R
"RACK AND PANEL" DESIGNS

Made to order in Butterworth bi-amp,
tri-amp, or quad -amp configurations
with optional level controls, subsonic
filters, or summers. Filters, regulated
power supplies, equalizers, are also
available.
New catalog and price sheet. Free!

Eng. Lab.
11828 Jefferson BI. Culver City, CA 90230

PHONE (213) 397.9668

FOR SALE
ACCUPHASE CD PLAYER 80,81 $6500; PREAMPLIFIER
C-280 $5000; AMPLIFIER P-600 $6000, AC -2 $300; MARK
LEVINSON ML -1, ML -2 $6000; QUAD 63 $2200. JOHN
(408) 737-2980.

ALABAMA -WEST GEORGIA
Aragon, Audioquest, Beard, Carnegie, Creek, Garron,
Grado, Hafler, Kindel, Kilpsch, Melos, Merlin, MIT, Music
Reference, NAD, California Audio Labs,Quad, RAM. Sound -

stream, Souther, SME, Spectrum, Thorens, Tube Traps, VPI,
Well Tempered, Zapco, and more. ACCURATE AUDIO, 110
E. Samford Ave., Auburn, AL 36830. (205) 826-1960.

ALL THE BEST EQUIPMENT, EXPERT ADVICE AND
OUTSTANDING VALUE! Krell, Wilson WATT, Apogee,
Quad, SOTA, Counterpoint, California Audio -MUCH
MORE! Virtually all cable and cartridge lines stocked, call for
recommendations. FREE NEWSLETTER. Galen Carol Au-
dio (512) 494-3551.

Another CD player modification? Definitely not!
D.R.H./WAYETRACE TECHNOLOGIES offers musi-
cality, transparency and a MONEY -BACK GUARAN-
TEE for your Magnavox CDB series player $159.00.
Also, FULLY MODIFIED CDB-472's with Tiffany's, 1
year warranty, and 2nd day air delivery $449.00. Call or
write D.R.H., 4215 East Bay Dr.# 1205C Clearwater, FL
34624. 813-536-2904.

SOUND
INVESTME

If you own vibration sensitive equipment like CD
players, turntables, VCR's or videodisc players you
can greatly improve your systems sound quality
with AQ's Sorbothane Big Feet
and CD Feet. They are
remarkable in their
ability to absorb
unwanted vibration.

"Sound investments,
sound solutions!"

a
ouclioquest

P.O. Box 3060
San Clemente,
CA 92672 USA

Tel: 714/498-2770
Fax: 714/498-5112

Tlx: 205864

ADCOM LX AND HAFLER GXB MODIFICATIONS BY
MUSICAL CONCEPTS.

Optimized inductorless design! Works great with elec-
trostats, like Martin -Logan! Transparent, rich, pristine.
Why are so many former tube lovers using our ampli-
fiers? Hafler GXB modifications, $1494( it, $224/in-
stalled. Adcom LX modification (GFA-555,545,535)
$195, installed only.

MUSICAL CONCEPTS CD -1b CD-2/CD-3 COMPACT
DISC PLAYERS

CD -YIPS, low impedance power supply, internal toroid
transformer, extraordinary clarity, peerless imaging
qualities, unmatched musicality! CD -lb, sweet musi-
cality, lowest cost! Complete units, lyr. warranty! Pricing
for CDB-460/471, CD -1b $529, CD -3 $615, CD -YIPS
$765, other models available.

POWER PLAY!

Toroid transformers, high performance filter capacitors,
dual mono modifications for Hafler, Adcom amplifiers.
OPS outboard supplies, LIPS II Hi -speed regulators for
Hafler preamps and CDs.

NEW STANDARDS

SuperConnect III! New standard in interconnects! Tired
of overhyped, overpriced mediocrity! $55/1M pair.
Money back guarantee, period! TEFLON MC -2 pre-
amplifier fire Hafler preamps, Dyna PAT -4/5, (54/66DB
gain)! Why is the MC -2T displacing $5000 tube pre -
amps? Musical Concepts/Hafler SuperMod series, still
the ultimate price performance standard!

NEW KIDS ON THE BLOCK

B & K amplifier modifications should be ready at this
time! B & K power supply options are on the way. "Will
you guys ever get Dyna tube mods ready?" Well, yes!
PAS mods? Almost ready! ST -70 and MK. II/III mods,
soon! We carry a smorgasbord of neat tube-o-phile
parts!

Dealer
Inquiries
Invited

Musical Concepts Send
One Patterson Plaza For
St. Louis, MO 63031 Reviews/

314-831-1822, 1-5PM Central Newsletter

ATTENTIQN GAS EQUIPMENT OWNERS: From repairs to
complete remanufacturing on all GAS equipment, we are the
GAS specialists. Since 1977. Call or write for free brochure.
GASWORKS, 5563 Kendall Street, Boise, Idaho 83706.
(208) 323-0861.

AUDIO BEST: LA, ORANGE. SAN BERNARDINO, CAL-
IFORNIA. HOT COMPONENTS: COUNTERPOINT SA 3.1,
SA 12., PS 4.6, 100C; CONRAD-JOHNSON PV8; AUIBLE
ILLUSIONS 2C; MOD SQUAD PRISM CD; ACOUSTAT
SPECTRA 22 & 33; SPICA ANGELA; WELL -TEMPERED,
VELODYNE, MAGNUM, FOSGATE, MIT, MOTIF, SONO-
GRAPH, ADCOM, B&K, SUPERPHON, MUSIC REFER-
ENCE, VORTEX, PALANTIR, SPECTRUM, RAUNA,
SOUNDLAB, VPI, MAPLENOLL, SYSTEM -DECK, GRADO,
ALPHASON, GARROTT, VDHUL, MONSTER, RANDALL,
STRAIGHTWIRE, (714) 861-5413, Appointment.

AUDIO COMPONENTS BY; ADCOM-BERNING-CLEAR
AUDIO-DECCA- ENTEC-GRADO-KINDELMAGNUM-DY-
NALAB-MICRO SEIKI-MOORE FRANKLIN-REGA-SHIN-
ON-SME-SPICA-STRAIGHTWIRE-STAX-VPI NEW, USED
& DEMONSTRATORS WITH WARRANTY; ADCOM
GFA-545 & RTP-500 770.00 (D), AUDIO INTERFACE
CST -80 160.00 (N), BERNING TF-10HA 1140.00 (D)
EA -2100M 1465.00 (D), BEVERIDGE 2SW-Z 4300.00 (D),
ENTEC SW-1/PR 2700.00 (D), KINDEL P-200 MKII/PR
305.00 (D), LST/PR 555.00, NEC CD -803E 325.00 (0),
SIDEREAL ACOUSTIC IV/PR 400.00 (D), SPICA TC-50/PR
290.00 (D), STAX SR -14S W EMM, EMC, ECC + CPY &
LAMBDA PRO 1250.00 (D) CPY/BCP-1 385.00 (N), VPI-
HW19 II A 770.00 (D), WELL TEMPERED LAB 1045.00
(D)GREENFIELD EQUIPMENT, RIVER FOREST, IL 60305.
312/771-4660. BY APPOINTMENT  MCNISA.

AUDIO DESIGNS SPECIALIZES IN THE FINEST, PRE-
VIOUSLY OWNED AUDIO COMPONENTS PLUS CUSTOM
TERMINATION BY ESOTERIC AUDIO. CALL OR WRITE:
AUDIO DESIGNS, 5115 RED FOX, BRIGHTON, MI 48116.
(313) 229-5191.

AUDIO RESEARCH SP9 $1195, COUNTERPOINT SA7
$299. PSS5.0 $549. PS200C $1295. CONRAD-JOHNSON
MV50 $1099, PV7 $499, MAGNAPLANAR MG1 $449,
ACOUSTAT 1+1 $995, PALANTIR PILOT $299, QED
HEADAMP $49, TECHNICS ARM $59, AR REMOT $89,
MIT 18' $499, ADCOM, AUDIBLE ILLUSIONS, B&K, (714)
861-4830 EVENINGS.
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FOR SALE
BEST TRADES OFFERED. We buy sell. trade. consign
most high -end products. Audio Doctor, 1518 W. Commercial,
Buffalo, MO 65622. 417-345-7245. COD -VISA -MC. News-
letter.

88K AMPLIFIERS, PREAMPLIFIERS. High-performance
electronics you can afford. AUDIO NEXUS, NJ (201)
277-0333.

B&K COMPONENTS Amps, Preamps- AudioLab 8000A
Int. Amp-CRAMOLIN-KIMBER KABLE-KEVEK Speak-
ers-Kinergistics Tuner, CD Player -Michell GYRODEC,
SYNCRODEC Turntables-NAMIKI AC Direction Finder -
Sheffield Lab-Sonex-Technics Stylus Force Gauge -
Zeta Tonearm. TUBES: AMPEREX 6DJ8/ECC88, GE
6550A/KTB8 MPrs, INDIA 12AX7A/ECC83. CALL (503)
233-2603. VISA -MC -AMEX. Vector Electronics, Portland,
OR.

CABLE TV CONVERTERS. Scientific Atlanta, Jerroid, Oak,
Zenith, Hamlin. Many others "New" VIDEO HOPPER "The
Copy Killer". Visa, M/C & Amex. 1-800-826-7623. B&B Inc.,
10517 Upton Circle, Bloomington, MN 55431.

CALL TOLL FREE! 1-800-826-0520 FOR: ACOUSTAT, Ad-
com, Audio Control, Nitty Gritty, M&K, Oracle, Proac,
Proton, Stax, Thorens, Dahlquist, Hafler, Monster Cable,
NAD, Belles, CWD, dbx, Fried, Harman Kardon 3D
Onkyo, Grado, Audioquest, Celestion, DCM, Duntech,
Niles, Citation, Kinergetics. Sound Seller, 1706 Main St.,
Marinette, WI 54143. (715) 735-9002.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANUFAC-
TURERS' U.S.A. WARRANTY. AMERISOUND SALES,
INC., JACKSONVILLE, FLORIDA 32241. EAST: (904;
262-4000 WEST: (818) 243-1168.

CASH for your USED AUDIO EQUIPMENT. WE BUY and
SELL by PHONE. CALL FOR the HIGHEST QUOTE. (215)
886-1650. The Stereo Trading Outlet, 320 Old York Road,
Jenkintown, PA 19046.

CONVERGENT AUDIO TECH. SL -1 TUBE PRE -AMP SAN
DIEGO AREA music lovers will want to audition this "mar-
velous CAT.", other high value select components, includ-
ing Wingate, Merlin, Vortex. Call Audio Archives
619-455-6326.

COUNTERPOINT ELECTRONICS
can make a significant improvement in the reproduction of
music in most audio system. We offer a full line of Counter-
point components starting at only $645.00. Demonstrations
by appointment. Visa and MasterCard. WORLDWIDE EX-
PORTING. Free delivery to ALL zip codes. OXFORD AUDIO
CONSULTANTS, INC., Box 145, Oxford, OH 45056-0145,
513-523-3333. TLX427791.

DEMO SCRATCH, AND DENT SALE- VPI HW19 Mk11
table with SMEV and Monster Alpha 2H0 (25 hours use)
($3625) $2175, Mission 780A new Argonaut in gray ($1800)
$1080, Mission 770F new Freedom in black with stands
($1069) $649, M&K SIBN1B ($1575) $945, M&K S2BN/1B
($1400) $840, M&K SX4N3B ($1090) $654, B&W Matrix3
($2400) $1440. B&W Matrix2 w/marble stands ($1850)
$1110, Mission PCM/7000 CD ($1000) $549, Mission
PCM4000 CD ($700) $429, ADS Atelier P4 table ($650)
$390, Rotel RP850 table ($399) $239, Mission 700LE ($350)
$210, Mission Cyrus1 ($400) $259, Mission CyrusPSX
($450) $279, Stax SR34 ($160) $96. The King's Stereo, 1275
Wabash, Springfield, IL 62704. (217) 787-5656.

DB-1B ALPS VOLUME CONTROL (80db) NOW available.
Also DB-1 to 1A to 1B. Power Amplifier update: DB-6 to
DB-6A to DB-6A + . Warranty extensions. DB Systems,
Rindge, NH 03461 (603) 899-5121.

DIGITAL PCM PROCESSOR: Sony PCM501-ES, make
digital recordings with any VCR, scarce unit is used but mint,
$750 plus shipping, Tim Backstrom, (202) 484-8132, after
7PM.

DNM (BRITISH) SOLID CORE INTERCONNECTS WITH
GOLD PHONO PLUGS. 1/2 METER PAIR -$40, 1 METER
PAIR -$50, 2 METER PAIR -$60. DNM SOLID CORE SPEAK-
ER WIRE $2.50/FT. TRY THIS AMAZING WIRE TO BRING
LIFE INTO YOUR SYSTEM. CD PASSIVE LINE DRIVE
FOUR INPUTS MIL SPEC PARTS $150. ECC 81.82,83
TUBES. C.O.D. MCNISA. CALL AUDIO GROUP AT (314)
768-5610. FREE CATALOG.

ELECTRONIC -CROSSOVERS, SUBSONIC FILTERS. For
mono or stereo subwoofers, bi-amping, tri-amping, etc. Free
flyer wireviews. ACE AUDIO CO., #532 -5th Street, East
Northport. NY 11731-2399.

CD

9 THE ACCURATE LOUDSPEAKER
co Music is an expression of emotion, communicated

obetween the composer and the listener. By allowing
2 the true dynamics and clarity of the music to reach the

NELf,ON-PEED

listener, Nelson -Reed loudspeakers actually accent
that communication which is music.

15810 Blossom Hill Rd., Los Gatos, CA 95032 408-356-3633

FOR SALE

DIRECT -TO -TAPE RECORDINGS -Real -Time Duplicated
Tapes. Also compact discs (classical/jazz)-excellent
prices: ORFEO, CHANDOS, TELARC, DELOS, CAPRIC-
CIO, DMP, GRP, ACCENT, other labels. Send $1 for CATA-
LOG and NEWSLETTER. Direct -to -Tape Recording, 14-R
Station Avenue, Haddon Heights, NJ 08035.

FREE PHONO CARTRIDGE- Just purchase our top
rated ARISTON RD -50 British turntable at a special
reduced sale once of $249 (reg. price $375) and we'll
throw in an Acutex M106 cartridge (value $60) at abso-
lutely no cost! Even better, for just $50 more we'll include
our Top -Of -The -Line Acutex 415STR cartridge (value
$160). That's a $535 value for just $299! Quantities
Limited! Philadephia Audiophiles, 8010 Bustleton Ave-
nue, Philadephia, PA 19152. (215) 725-1177-78 Bank
Cards Accepted.

INFINITY RS 6000 Speakers, Onkyo A8190 Integrated Am
plifier, Magnavox Musical Concepts CD -1 CD Player, Baby
Advent Speakers, NAD 4300 Tuner. 215-567-4626 Eve
Weekend.

 Acoustat Aragon
 Boston/Acoustics
 B&W  Camber
 Carver  Oelestion
 CWD  Cahlguist
 Dual  Hailer
 Infinity  Koetsu
 Krell  M--idr,,a1

Qualay
Components.

Qualified Sales
and Service

Magnum  Meitner
 Meridian  MIT

 NAD  Onkyo
 Orlofon  Revox

 Rotel. SME
 Snell  Sony

 SOTA  Sumiko
 Velodyne

Sound U Music
351 Pleasant St Northampton. MA 01060 (313)584.9547

FOR SALE

FRIED SPEAKERS & KITS
State -of the -art! Amazing performance/price. FREE ship-
ping. Knowledgeable, friendly service. Audire, Chesky,
CWD, Grado, Monster, PS, Quad. Sony -ES, Sota, Spica,
Thorens. more. READ BROTHERS STEREO, 593 King
Street, Charleston, South Carolina 29403. (803) 723-7276.

FORTE introduces two new
power amplifiers

model la
50 watts/channel
0.05% THD into 8 Ohms
20Hz - 20kHz
pure class A

model 3
200 watts/channel
0.05% THD into 8 0
20Hz-20kHz
high bias class

Perfect companions for the ultra -quiet,
ultra- low distortion forte model 2 preamplifi
these exciting new amplifiers may be
auditioned at selected audio specialists.

for product informa#on and a list of FORTE audio spe:ialists write:
1945 Ildustrial Drive Aubur California 95603

FORTE audio products are exclusively distributed world-wide oy
inConrt

inConcert is a d vision of Threshold Corporation
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At SOUND STAGE you car, talk to a
knowledgeable salesperson who will advise
you on the best audio or video equipment
that meets your needs and budget. From
our large selection you can compare
performance specifications and prices.

ALL SOUND STAGE equipment Includes:
 30 -day best price protection
 free 3 -year warranty with parts & labor
 free delivery

PLEASE. NO MAIL ORDER
NAD CARVER DENON
ADS M&K ENERGY
CWD GRADO ELITE
DCM PULSAR SIGNET
NEC KLOSS UNGO BOX

AMBRIA TALISMAN

Call for store hours
(718) 961-9888
173 Broadway
NYC. NY 10007
(NW corner of

B'way & Cortlandt
Enter on Cortlancft

One flight up )
OR

184.10 Horace Hording Evorry
Fresh Meadow. NY 11365(Eal 25L I

E

BANG & OLUISEN
DBx SOUNDIIELD
AUDIO CONTROL
MONSTER CABLE

FOR SALE

MELOS TUBE CD PLAYERS: Most dimensional & accurate
Compact Disc reproduction available. AUDIO NEXUS, NJ
(201) 277-0333.

FOR SALE

GET LOW PRICES ON ALL TYPES of audio equipment-
including high -end and even esoteric products not normally
discounted. Now we can SAVE YOU MONEY on the equip-
ment you really want. Extensive selection-no need to settle
for second choice. Thousands of satisfied customers nation-
wide. FAST DELIVERY available. All products feature USA
manufacturer's warranty. Call us for price quotes or friendly,
expert advice. Catalog $1. Member BBB and Chamber of
Commerce. Est 1979.

THE AUDIO ADVISOR, INC.,
225 Oakes SW, Grand Rapids, MI 49503. (616) 451-3868.
AMEX/DISCOVERMC/OPTIMANISA.

HAFLER-HIGH QUALITY WITH LOW COST
We are stocking: XL -280K $575, XL -280 $650, DH -100K
$225, DH -100 $275, DH -110K $425, DH -110 $500, DH -120K
$375, DH -120 $425, DH -330K $375, DH -330 $425,
DH -500K $775, DH -500 $900. Export units and accessories
in stock. Three year warranty on assembled units (no suffix).
Visa and MasterCard. WORLDWIDE EXPORTING. Free
delivery to ALL zip codes. OXFORD AUDIO CONSUL-
TANTS, INC., Box 145, Oxford, OH 45056-0145,
513-523-3333, TLX427791.

HUGE SAVINGS: Demo and stock reduction sale on name
brand equipment. AKG, Mission speakers, Kyocera and
Rotel. All have US factory warranty. Subject to stock on hand.
Call for best price. Northwest Audio Labs, 1557 NW Monroe,
Corvallis, OR 97330. (503) 753-0472.

IRRESISTIBLY PRICED: from components to complete live
end dead end room installations. All budgets accommo
dated. Shipped/delivered. Custom Audio, 1548 Centered Rd.
Novato, CA 94947. (415) 898-1464.

JSE INFINITE SLOPE LOUDSPEAKERS, designed by
Richard Modafferl, available at Audio Classics, US Post
Office Bldg., POB 176JSE, Walton, NY 13856.
607-865-7200. 8AM-5PM EST Mon. -Fri. By Appointment
Only.

-Audio Advertiser Since 1979-

The Road Not Taken
The road to musical truth. Few audio*
components or recordings follow its path.
Still fewer hi-fi magazines. But one
review publication has fearlessly
surveyed the state of the aedio art for
15 years. Our name, The Absqpte Sound,
refers to live music, and our goal is
concert -hall realism in your living room.
So when you've reached a crossroads in
your equipment or record buying, reach
for the definitive atlasoof
High End audio:
The Absolute Sound.

Six 200 -page issues
cost $33 (US .&
Canada); Single-
Issues, $7.50. Order
by check to PO Box L,
Dept. Z, Sea Cliff,
NY 11579, or by
major credit card at
(800) 222-3201 or
(516) 671-6342.

the ab lute
The High End Journal fOr The Discri

undo

inating Listener

FOR SALE

KYOCERA Equipment-Audio Classics. US Post Office
Bldg., POB 176KE, Walton, NY 13856, 607-865-7200.
8AM-5PM EST Mon. -Fri. By Appointment Only.

-Audio Advertiser Since 1979-

LINN-OHIO, KENTUCKY & INDIANA
Hear the NEW NEXUS loudspeaker as well as other Linn
products in your home!! Some restrictions may apply. Please
call us for details. OXFORD AUDIO CONSULTANTS, INC.,
Box 145, Oxford, OH 45056-0145, 513-523-3333.

MAGNAVOX CD PLAYERS at their lowest: CDB 650 $309,
CDB 471 $165, CDB 472 $209, CDB 473 $259. American
Acoustic Speakers, Heybrook, Soundcrattsmen. CALL for
best prices. Digital Sound Distributors. (219) 626-2756.

MARANTZ, McINTOSH, CONRAD-JOHNSON, A. Re-
search, Futterman, Regency, Fisher, Scott, Altec, etc., tube
gear, J.B.L. Tannoy, Jensen, Western Electric, Patricians
speakers, prewar RADIOS bought, traded. Nakamichi 1000
(overhauled) $ b/o over $400. Prerecorded classical V4 track
tapes (D.G., Angel, RCA etc) $5.50 ea-lots of 100 or more.
Quantity discount considered. Fisher 800 classic AM/FM
tube Receiver $100. Fisher -Lincoln changer rare b/o. E.H.
Scott Philharmonic chrome receiver (1937) $650, and other
interesting prewar working radio consoles. N.Y.S.I. (718)
377-7282 Noon-3pm.

MCINTOSH
MARANTZ (USA). Conrad -Johnson, Audio Research,
Krell, Levinson and other Precision Audio Components
Bought -Sold -Traded. FREE Catalogue. See our list at the
beginning of the classifieds. Audio Classics, US Post Office
Bldg., POB 176MM, Walton, NY 13856, 607-865-7200.
8AM-5PM EST Mon -Fri. By Appointment Only.

-Audio Advertiser Since 1979-

MCINTOSH
WANTED: MCINTOSH, MARANTZ. AUDIO RE-
SEARCH, DYNACO, LEVINSON, KRELL ALTEC, JBL,
TANNOY, CJ, SEQUERRA, WESTERN ELECTRIC,
TUBE & SOLID STATE, BUY -SELL -TRADE, MAURY
CORB, (713) 728.4343,11122 ATWELL, HOUSTON, TX
77096.

MCINTOSH 1500 $250, MX110 $275, MC 2500 $2,250, MA
6200 $890, CONRAD JOHNSON PV 5 $850, MV75AI $ 850,
AUDIO RESEARCH SP6B $670, SP6C $725, SP6E $850,
SP10 MK2 $2,490, STAX QUATRO CD PLAYER ($2,500)
$1,600, REVOX B285 RECEIVER ($2,300) $1,200,
TANDBERG 3001A TUNER ($1,900) $1,190, Will pay TOP $
or TRADE above Items for Mcintosh preamp, pwramp, tuner
i.e. C22, C29, C32, C33, MC240, MC275, MC2205,
MC2255, MR71, MR78, MR80, Marantz 7, Marantz 9, 10b,
(303) 344-1583.

QUAD ESL electrostatics (two pair), solid ash stands for
stacking, Decca ribbon tweeters; all mint. Phone Michael at
(216) 835-2528.

MAGNAVOX

COMPACT DISC PLAYERS
Cash Discount Sale Prices

 CDB 471 S189
 CDB 473 S2 .88
 CDB 650 29.88

All models
new. Mail
order only.
We will not
be undersold.

95 VASSAR ST.
CAMBRIDGE. MA
02139

We carry
all models
of Magnavox
& Philips
CD Players

617
547-2727
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MCINTOSH MC -250 $299, MX -113 $550, MX -112 $450, 1700
$300, 1900 $400, MX -110,s $250-400. B&W DM -6's $500.
RCA shaded dogs & Mercury Living Presence COMPLETE
UNIQUE collection $30,000. Premier Tapesonic tubed RTR
$600. Crown SL"C" phono modules $100. Nakamichi
OM -7A2 $950, OM -5 $500, 680 w/ dolbyC $650. HI-Com-11
$300. ADS -10 perfect $570. Phase 1000 $165, 400 $350.
Sansui demo: AU-G55X $200. R.C.A. ribbon microphones:
77DX $475, BK-11A $190. Handpicked tubes 1963 vintage
many types. Boothroyd-Stuart Meridian amplifier system
$450. Sony LC90-FeCr $11, LC60-FeCr $6, LC90-SLH $9,
LC-60-SLH $4.50 elcaset tape. Teac AL -700 elcaset recorder
originally $1,100 factory sealed $269, RX-1ODBX DBX sea-
led $200, remotes $50. QUAD: Panasonic SH-3433 $300.
EV 7445 encoder $475. Pioneer RTU22 recorder w/remote
$600. Sony TC854-4S w/selsync, new capstan motor! re-
mote $1,200. Ortofon transformers STM-72 $25, T-10 $60.
Mitsubishi DA -R8 $150. 900 pre-recorded open -reel $7, 1/2
track $18. Require collections pre-recorded open -reel, McIn-
tosh, Marantz (tube) units, Sony, Teac, Advent Dolby units,
oddball pieces, accessories. Desire preeminent consign-
ment items. Money back guaranty. Mailorder Specialist!
Shipping worldwide. Martin Gasman 779 Worcester Street,
Wellesley, Mass. 02181 telephone: 617-CEL-TICS,
617-235-8427.

McIntosh Repairs -Updates -Modifications by Cliff
Ramsey former Senior Service Technician at McIntosh
and Richard Modafferi former Senior Engineer at McIn-
tosh, designer of the MR77 & MR78 Tuners. Audio Clas-
sics, U.S. Post Office Bldg., POB 176FMR, Walton, NY
13856, 607-865-7200., 8AM-5PM Mon. -Fri., By Appoint-
ment Only.

-Audio Advertiser Since 1979 -

ALL McINTOSH, DYNACO, MARANTZ bought, sold,
traded. Repairs, modifications, refurbs, tubes. Bozak dealer.
Brochure. BLANCO ELECTRONIC SERVICES, 2702-A
Pleasant Ave, Wellsburg, WV 26070. (304) 737-1001.

MUSIC BY THE SEA
Southern California's premier audio salon offering music
lovers exceptional products: ROWLAND RESEARCH 
SOTA  MOD SQUAD  ET 2  VIRTUOSO  SME  VAN-
DERSTEEN  MIT  COUNTERPOINT  VAN DEN HUL  B&K
 SPICA  ORACLE  WELL  WELL TEMPERED LAB STAX
 RAUNA  NITTY GRITTY  AUDIOQUEST  GRADO 
HARMAN/KARDON  SUPERPHON  MIRAGE  KOETSU 
STRAIGHTWIRE - MAGNUM  VACUUM TUBE LOGIC 
TUBE TRAPS  POLYPHASORS  Custom cables, expert
turntable set-up, in -home auditions, system installation and
a 2 week satisfaction guarantee. MUSIC BY THE SEA (619)
436-7692; 542 North Highway 101, Leucadia, California
92024. Open Tuesday -Saturday 11-6pm. Call for your MUS-
CIAL NOTES newletter.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANUFAC-
TURERS' U.S.A. WARRANTY. AMERISOUND SALES,
INC., JACKSONVILLE, FLORIDA 32241. EAST: (904)
262-4000 WEST: (818) 243-1168.

ORDER TOLL FREEI 1 (800)622-HIFI Nakamichi: CR1A
$299, CR3A $649,RX202 $619, RX505 $1119, CR5A $879,
CR7A $1299, OMS1A $289, OMS4A $839, OMS7AII, $1699.
DRAGON $1759, SR4A $829, CA7A $2099, CASA!! $879,
PA7 $1529. TD400 $429, TD500 $599, TD700 $769. PA3001I
$319, RD350 $319, RD450 $429, SP200 $209, SP1010
$139, YAMAHA: RX11000 $739, RX900U $599, RX700U
$469, RX500U $319, KX1200U $569, K640 $349, K720
$379, CDX1100U $899, CDX900U $529, CDX700U $369,
CDX51OU $269, AX400U $199, AX500U $299, TX900U
$319, M65 $599, DSP1 $739, PF800 $499, 775000 $189,
K222 $249, DENON: DCD800 $319, DCD1400 $409,
DCD15001I $559, DCD3300 $1299, DCM555 $469,
DRMI4HX $299, DRM3OHX $389, DRA625 $419, DRA95A
$519, PMA900 $519, TU800 $389, POA2200 $529,
DAP5500 $1199, DRA25V $199. KYOCERA: DA310CX
$289, DA510CX $499, DA710CX $619, D811 $579, R661
$669, CARVER: 4000T $899, AVR100 $899, DTL20011
$529, M1.07 $459, M1.5T $679, Rec. 150 $629, Rec. 2000
$1099, TX11A $549. NAD :3300 $459, 4300 $449, 5300
$699, 6300 $699, 7600 $1249, ADCOM: GFA555 $629,
GFA545 $419. GFA535 $249, GFP555 $419, GFT555 $249,
GTP500 $499, GCD575 $499. Manufacturers USA warranty.
Factory fresh. Most equipment shipped within 24hrs, Visa.
MC, Discover, Amex, Diners, COD. More infor. please call
1-206-747-9999. TASKAMICHI AUDIO, P.O. Box 25583,
Seattle, WA 98125.
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FOR SALE

MOD SQUAD, MAGNUM DYNALAB, Well Tempered,
Dahlquist, Conrad -Johnson, B&K, AR, Entec, Forte,
Grado, Hatter, MIT, Philips/Magnavox, Spendor, Thresh-
old, Van den Hul-Champagne Audio, commercially
located at 723 S. Neil, Champaign, IL 61820, Saturdays
10-5.

PRODUCT LITERATURE -AVAILABLE FOR AUDIO
VIDEOPHILES!! Equipment selection can be simplified with
the proper resource materials. Let us respond to your needs
for audio/video information from a library of over 300 man-
ufacturers. For prompt and detailed product literature and/or
dealer locations, send $5.00 check or money order to: Media
Designs, PO. 625, Emmaus, PA 18049. Please enclose your
name, return address, and information requests.

FOR SALE

PAUL HEATH AUDIO
Analogic, Audible illusion, B&K, Convergent Technology,
Grado, Dahiquist, Kingergetics, Lazarus, Melos, Merlin, MIT,
Dynalab. Onkyo Integra, PS Audio, Quicksilver, Music Refer-
ence, Mod Squad, VPI Well Tempered, Winn Research,
Musical Concept, Mirror Image, MFA, Media (Wadia-4),
Graham Engineering, TDL Transmission Line. SACRIFICE :
Acoustat 2 + 2, Thiel CS3, Dahlquist 20, Vandersteen 2C,
Gale 402, Perkins Monitors, Quad, Raven Ribbons, Spica
TC-50, ARC D-110, SP -4, Sonograph SD-', Eagle 2, and
Marantz 10B. 217 Alexander Street, Rochester, NY 14607.
716-262-4310.

YAMAHA DSP-1 $695.00; M-35 $205.00, Both $880.00
Phone (319) 756-4778. (8-10pm EST) Ask for David.

"...the Sonographe is,
to my eats, the best CD
player to hit the market."

-Anthony H. C-ordesman

The Sonographe SD -1 is a Conrad -

Johnson product which has been
put on the market with remark-
ably little hype about its features
or special technology Its analog
stages have, however, been very
extensively modified, with the
pal of making the player sound
as musically realistic as possible.
CJ exerts very high quality control
over the players it converts, im-
proves their damping, and perform
a number of other tweaks, but
the key issue here is the analog
circuitry.

In spite of this lack of corporate
techno-babble, the Sonographe
is, to my ears, the best CD player to
hit the market. There is a slight
loss of transient detail and resolu-
tion compared to the best com-
petition, but the Sonographe is
consistently musical. The depth
and imaging is superior to that of
any other player to date, and the
timbre is exceptionally con-
vincing. The soundstage is a bit
wide, but just a hair. The bass and
deep bass are very convincing and

dynamics are excellent. It is for-
glving, not in the sense of masking
CD problems, but in that its
overall sound balance is so clearly
aimed at musical realism rather
than to conform to some technical
theory or design concept.

All in all, the Sonographe is a
dear "best buy" I am not wing to
wax at length over the sound of
this unit; it is simply musically
right. It equalsony other CD player

have heard in overall sound
quality regardless of price, and
outperforms any analog front end
you can hope to buy for under
$1000. Only the very best analog
front ends, and semiprofessional
open -reel and digital tape
machines, will be consistently
superior.

-Anthony H. Cordesman

the conrad-johnson group
2800R Don Ave.
Fairfax, Virginia 22031
703-698-8581
Reprinted by permission Stereophile Vol. 10, No. I,
January 1987
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FOR SALE

'The immediate impression was how well
the LM210s reproduced the dynamic

H. ebb and musical flow excellent soundign quality and finish at an affordable

Marks price"-1ohn Atkinson, Stereophile Vol. 10

or S No. 8 (NOV '87)

y nthes is
Lou&peakers 'The LM300... is one

superb loudspeaker
arguably competitive with any

enclosure -type system on the market"
-'Ibm Norton, Stereophile Vol. 10,
No. 7 (OCT '87)

the conrad-Iohnson group  2800 R Dorr Ave  Fairfax. VA 22031  703-698-8581

FOR SALE

PS-AUDIO-SUPERB!
Fast, free shipping! Knowledgeable, friendly service. Audire,
CWD, Fried, Grado, Mirage, Monster Cable, Quad, SME,
Sony -ES, Sota, Spica, Straightwire, Superphon, Talisman,
Thoren, more. READ BROTHERS STEREO, 593 King
Street, Charleston, South Carolina 29403. (803) 723-7276.

SONIC FRONTIERS CAPACITORS: Aselco, Chateauroux,
Rel-Cap, WonderCap, RESISTORS: Resista, Holco, Vishay.
WIRE/CABLE: VandenHul, MIT, Cardas. CONNECTORS:
Royce, Tiffany, WBT. MANY OTHER PRODUCTS.
CUSTOM MODIFICATIONS. Call/Write for catalogue. 181
Kenilworth Ave., Toronto, Ontario, CANADA M4L 3S7. (416)
691-7877.

FOR SALE

SOUND EXCHANGE-Utah's New, Used, Demo, Vin-
tage Classics store. Examples: Nakamichi CA -7A Pre-
amp $1295, McIntosh C32 $900, Mc2300 $1595, Mis-
sion PCM 7000 $795 (demo), Acoustat III's $995,
Tympani ID's $750, KEF C -80'S $770, much more!
SOUND EXCHANGE, 5130 South State Street, Suite C,
Murray, UT 84107. (801) 268-6066.

STEREO AUDIO FROM SATELLITE!
Over 75 audio, 100 video channels from your dish. Satellite
systems, upgrades. Chaparral, Houston, Drake, etc. Save
$$$$$ Toll FREE 800-334-6455 SKYVISION 2066 College
Way, Fergus Falls, MN 56537.

ST. LOUIS AUDIOPHILES-AUDIO GROUP IS YOUR EX-
CLUSIVE AREA DEALER FOR: CAMBRIDGE. CELES-
TION  WHARFEDALE  HEYBROOK  CASTLE  JAMO 
JPW  SUMO  SYSTEMDEK  QED  REVOLVER 
ALPHASON  SUPERPHON  MISSION  RATA  DUAL 
ORTOFON  SONUS  TARGET  TALWAR AND MORE. BY
APPOINTMENT ONLY. CALL (314) 768-5610. FREE CATA-
LOG AND ADVICE.

60 YEARS IN BUSINESS...WE MUST BE DOING
SOMETHING RIGHT! Long island, New York to Long
Beach, California, we have the audiophile product you
want for immediate shipment at and irresistable price.
Consult with our quiet experts or just order U.S.-warran-
teed components like Nakamichi; Carver; NAD; Tan -
berg; Haller; Harman-Kardon; JBL; Allison; Perreaux;
ADS; Sony ES; B&W; Mod Squad; Monster Cable...and
that's just the tip of the iceberg! VISA/MC. SQUARE
DEAL, 456 Waverly Ave., Patchogue, N.Y. 11772. (516)
475-1857. Ask for MARK ALLEN.

WE'RE DEALIN'!
CUSTOM STEREO SUMMER SEASON DEMO & TRADE-
IN SALE! Advent 201 decks $99 each; Ampex AX50 Reel
$250; Audio Research SP3A-1 Preamp $399, D-60 amp
$800, Bang & Olufsen CD50 disc $699; Kloss Model 2
Novabeam (new tubes) projection tv $1750; Linn LK-1 pre -
amp $549, LK-2 amp $549, Sara $850/pr.; Maranlz 5420
deck $179; Music Reference RM4 headamp $350; Naim 250
amp; 32 preamp, Hi -Cap supply combination $1495;
Nakamichi 1000 deck $500, 100011 (new heads) $595; PA -7
amp $1099, OMS5 CD $649; Pioneer SA9500 amp $129;
Quad 44 preamp $299; Mod Squad Quad 405 Amp $700;
Sony STRAV460 receiver $189; Stax CPY cartridge & sup-
ply (new) $399; Thorens TD126MKIII turntable $299;
Yamaha PC2002 amp $799. Authorized Dealers for Acous-
tat, Bang & Olufsen, BOSE,Boston Acoustics, Canon Video,
DBX, Klipsch, Kloss, Linn, NAD, Nakamichi, Stax, Tascam,
Teac, Velodyne, Yamaha and more! Complete audio service
and custom home/business installation since 1965! 1391
South Hamilton, Columbus, Ohio 43227. 614/235-3531.

WHY GO ANYWHERE ELSE? AT AUDIO GALLERY IT'S
AS SIMPLE AS D.A.T. We have portable, home and pro
digital cassette recorders in stock now. We also carry new
and used PCM units and an excellent selection of hard to find
high -end components-Micro Seiki, Highphonic, S.A.E.C.,
Stax, Integral Audio, Jamo, EMC Art speakers, Bedini,
Superphon, plus a vast array of demo and used equipment.
AUDIO GALLERY, 2624 Wilshire Blvd. Santa Monica, CA
90403. (213) 829-3429.

The Best Deserves the Best

Talisman Virtuoso DTi
. . . "The best high output MC on the
market and one of the best cartridges
available regardless of type or price."

-Stereophile Magazine Vol 9, #4

P.O. Box 5046, Berkeley, CA 94705
415-843-4500

SME Series V
"The Best Tonearm in the World."

It should come as no surprise that these
two thoroughbreds work so well together.
When we saw SME's remarkable
achievement of rigidity, non -resonance
and neutrality, we set about creating a
phono cartridge designed to the same
parameters.

Separately, each is recognized as the
state-of-the-art in its genre. And, of course,
the SME V will bring out the best in
whichever phono cartridge you decide to
use, just as the Virtuoso will perform
superbly in other tonearms.

Together they are the single most
faithful instrument for reproducing
recorded music. Once you've listened to
this combination, we think you'll agree.
Call us at (415) 843-4500 and we'll rush
literature to you and give the name of an
audio specialist who can demonstrate
our best playing your best.
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FOR SALE

FOR SALE -THRESHOLD SA3-6 months old. Great for Bi
or Tri Amp, 50 Watts per channel. $1200. Call JOHN : (616)
791-9437 anytime.

LOUDSPEAKERS

ABLE TO USE A SCREWDRIVER? OVER 30 PROVEN
SPEAKERKITS FOR HOME, CAR, SUBWOOFER & PRO.
JBL, B&W, AUDAX, SEAS, VIFA, MOREL; 24DB ELEC-
TRONIC CROSSOVER; FFT SOFTWARE, 34 PAGE CATA-
LOG. $2.00 GOLD SOUND, BOX 141A, ENGLEWOOD, CO
80151

ABSOLUTELY UNPARALLELED IN EXCELLENCE:
Audition these remarkable, patented JSE Infinite Slope
loudspeakers in your own home on our minimum 7
Day -NO RISK AUDITIONING Policy. We pay ship-
ping. Authorized JSE, Fried, Spectrum, Counterpoint.
Superphon. Kinergetics, B&K. Haller, Magnum Dyna-
lab. Thorens, Audioquest. Apature. PARASOUND
dealers. SOUND UNLIMITED, 169 Church St., Bristol,
Conn. 06010. Est 1959. (203) 584-0131.

MCNISA AMEXP ACCEPTED

BRING THE FEELING OF A live musical performance into
your home by adding a high quality, low priced subwooler to
your audio system. Free brochure. NOSC, Box 13023,
Akron, OH 44313.

SPICA TC50 (improved) shipped free with pre -paid order.
OPUS ONE (800) 441-2327.

WG 8 (S3.50/ft) / WG 4 1$1.75/fti are Helical Array Speaker Cables with 1.3°/2.5° of
Phase Shift at 20Khz 120 ft, 4 ohm, 4W). The competition (?) has phase shift of 5-15 .

gSTRAIGHT WIRE

LOUDSPEAKERS

B&W 802F WALNUT, sin 35353536, 5 yr, Excellent &
Beautiful, opt Brown Hoods avail., orig. packing, $1250
(Hoods $130) plus ship/insur. (914) 789-7226. Peter (loc.
S'E NY).

DB SYSTEMS ELECTRONIC CROSSOVERS -6 to 36
dB per Octave. NEW 36 dB In Phase, Snell type crossovers.
Main St., Rinoge, NH 03461. (603) 899-5121.

FIND OUT WHY AUDIO CONCEPTS INC.,sells more high -
end speaker kits than anyone in the country. Call Toll Free:
1(800) 346-9183.

FRIED BETA, 0/3, & C/3L: High-performance loudspeakers
you can afford. AUDIO NEXUS, NJ (201) 277-0333.

JBL, ALTEC, ELECTRO-VOICE speaker components &
systems. E -V Patrician 800 components. Altec 19 and 14
kits. Pro amps: Crown, Carver, QSC, JBL, Studio equip-
ment. Low prices! Flyer 50o. Rick Marder, AHCO. (201)
561-8123.

The Most Knowledgeable
Audio Dealership

Many audiophiles who desire high quality audio
systems are misled by well meaning -but misin-
formed -friends, salesmen, and enthusiast jour-
nals whose understar ding of sound reproduction
is superficial or incomplete. As a result, many
expensive "mistakes" are made.

During the past 10 years, Gala Sound, founded
by pianist/acoustician James Gala, has earned
the trust and confidence of the audiophile
community throughout the world. The musical
and technical expertise of its founder and distin-
guished staff has established Gala Sound as the
preeminent high-enc audio dealership in the
United States.

Audiophiles, musicians and music lovers :hroughout the U.S., Europe
and South America, rely on Gala Sound for audio systems tailored to
their specific needs, listening environments and budgets. These
systems are second to none.

If you're serious about sound, you can own the finest: a definiive
audio system from Gala Sound. Phone (do not write) Jim Gala a'.
(716) 461-3000.

KRELL  THRESHOLD  APOGEE  B&W  SYMPHONY  NAKAMICHI
ACOUSTAT  MERIDIAN  REVOX  BRYS7ON  BELLES RESEARCH

GALA SOUND
3122 Monroe Avenue, Rochester, New York 14618

LOUDSPEAKERS
VANDERSTEEN LOUDSPEAKERS: PUT A LEGEND IN
your livingroom. AUDIO NEXUS, NJ (201) 27.7-0333.

Low Price
Accessories

1. Audioquest (AO) CD Stabilizer Rings
Trial Kit: 15 Rings w/locater 19.95

25 Rings w/locator. 29.95 50 Rings 49.95
2. A0 Automatic Tonearm Lifter 39.95

3. A0-16 - Top Rated MC Headshell 49.95

4. AO Sorbothane Record Mat 31.95

5. AO Sorbothane Isolation Foot 9 00
"NEW" CD Isolation Feet (4) 19.95

6. AO Wonder Solder 1.5 oz. 999
7. AR ES -1 Turntable w/AQ Tonearm Call

AR ES -1 Turntable only 399.95'
8. ASC Tube Trap Acoustic Room Dampers Call

9. D8 Phono Cart. Alignment Protrac .24.50
10. Power Une Filters with Surge Surpreulon

Datagard 6 outlet w/noise filter . ... .49.95
Isobar 4 - 4 outlet w/-65db tittering .... 69.95
Isobar 8 - 8 outlet w/-120db filtering 99.95

11. Grado Phono Cartridges XTE + 1 15.00

Signature MCZ...Call 8M2 Stylus... 94.95
Signature 8MZ ...Call MCZ Stylus .139.95

12. Interconnect Cables: (listed, FMS/Livewire,
MIT, Monster, VandenHul Call

13 LAST #2 Record Preservative 14.95

LAST #4 Stylus Cleaner & Brush .6.95
14. Magnavox C08470 'New Modell Only: 149.95-

CDB472...199.95- CDB473 269.95 -
Magnavox CO8650 "Close Otani 299.95-

15. Mod Squad CD Damper Kit 23.50
16. Monster Cable X -terminators . ...(pr) 24.95
17 Sonex Juniors: 2'x2'x2" Squares ..(4) 49.95
18. Speaker Cables: Cardas, FMS/Uvewlre, MIT,

Monster Cable Call
19. Speaker Stands:

Hercules 20" ...134.95* 25" 139.95'
Quad Stand from ARCICI 149.95'
Sound Anchors for Vandersteen 2C 219.95'
Target Speaker Stands Call

20 Speaker & Tape Switching Boxes Call

21. SUMIKO MEEK contact conditioner 14.99

22. Sumiko FB-1 Fluxbuster MC Demag 209.95
23. Sumiko Acrylic Mat + Reflex Clamp 149.95

24. Target Equipment Racks:
TT2 Turntable Stand w/2 shelves 135.00'
TT3 33" Tall with 3 shelves 199.95'

25. Tip Teet/Counterf eat
For Electronics (1/2") 450
For Loudspeakers (W/wood screw) 8 50
For Oracle, Sota or VPI Turntab'es 8 95

26. Tubes: RAM/GoidAere Premium Grade Call

A0 Sorbothane Tube Damper Rings 2 50
27. Turntable Stands:

Lead Balloon  .239.95' Target TT2 135.00'
28. Turntable Wall Shelves:

Target TT -1 Turntable Wall Shelf 99.95"
Target TT -1L For Large & Heavy Tables .139.95'

29. VPI HW-5db "Magic Brick" 34.95

30. VPI HW-16.5 Record Cleaning Machine Call

31. VPI Record Cleaning Solution: 1 gal 19.95

prices subject to change without notice

Shipping Charges (48 States, UPS, Insured)
Accessories: One Item 3 95

Each Additional Item 1 25

'Stands/AR Table 12.95

 'Electronics 8 95
Express Delivery Available. We Ship Worldwide!

24 hour FAX Order Une: 616-451-0709
Charge It! AmeriDiscoverrIAC/OptimaMsa

(616) 451-3868

0 0 ()LC 10

advisor, inc.
225 OAKES SW  GRAND RAPIDS, MI 49503
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polk
1 he Speaker Specialists 8

Where to buy Polk Speakers
AUTHORIZED DEALER UST
CANADA Call Evolution Technology Toronto
for nearest dearer 1.416-335-4422
AK Fairbanks: Hours
Al Mnniegham: Audition  OoMan: Interna-
tional Audio  Huntsville: Sound Distributors
 Mohlie: PI Zone  Montgomery: The
Record Shop  Tuscaloosa: Kincaid Stereo
1. TV

AR Little Rock: Leisure Electronics  Searcy:
Sore,
AZ Flagstaff: Sound Pro  Meu: Hi Fi Sales

CA Bakersfield 0  Campbell:
See,.  Canoga Para Shelley's 
Chico  Corona Del Mar:Paco.  Darla World
Elect,  Eureka aio Video.
Fresno Lancaster: Califor-
nia Mountain View ^1
G001  Napa -  Orange 'Pt,
lute Our,  Penngrove -

Redondo -  Sacramento:
Good Guys  San Diego
See Fiwielsco Suburbs
Slereo Slom  San Gabriel
San Jose . . San Curs Obispo:
Aud  Santa Barbara - .
Sere,  Santa Cruz Santa
Marla'  Santa Monica:
Shelley s Sic,  Sherman Oaks
Design -Stockton  Thousand
Oaks: fal,  then t

Venture sal ye :Ps  Vinton/111e: h-
ereof dr  Melee! Creek: High
Fide

CO Boulder .. Colorado
Springs - Denver b SUg-
arts : ,  Pueblo :
CT Avon, I ,LL-  Danbury:
Carsloo s  Fairfield: A " . - Green-
wich: Al Franklin's  Marti ord ii.0 
lira Maven: Audio Er  Newington: , 1,
Slereo House  New London ben s 
Nolwalk: Audiatronics  Waterbury: 21000
MUSIC

DE Wilmiegton: Bryn Oar' ilea
DC Myer Frac
FL Drayton Beech: Stereotypes. FL Myers
Defeo Garage  R. Lavderble: Sound
Advice  Ft Pierce Sound Shwa  Ft.
Walton Beach: Audio International  Gains.
Ally. Electronics World  Jacksonville:
Audio Tech  Key West 0 ' ,ternahorat
{sealant  Merritt island:

 M c

Co . Sound Ai.  Naples '-a Garage 
Orlando: A,  Pensacola:
Fidler f  Sunrise ,fi.le  St.
Petersburg: r . 'moats Advice
 Tallahassee: -lamp: Sound
Atha  W Palm Beach -inic Connec-
tion, Sound Advice
GA Athens: Hi Fi Buy  Atlanta Sutwits:

or  Augusta:  Macon:
Georgia Music  Savannah Lo Warehouse
 Valdosta: Stereo Coons,
Ni Honolulu: Honolulu Audio Video
Lk Dayeeport: Griggh Music  Des Moines:
Audio Labs  Dodge City: Sound World 
low. City: Hawkate Audio  Mason CIM:
Sound World  Waterloo: Team
M Boise: Stereo Shoppe  Sandpoint Fla-
tracraft  Me Fells: Audio Warehouse
IL Alton: Reliable Sere° Aurora: Stereo
Systems  Bloomingdale: Alan's Creative
Stereo  Carboedals Southern. Stereo 
Champaign: Good 0,0es  Decatur: JR
Lloyd's  Debate Audio Plus  Nehmen
Estates: Simpiy Slereo  Highland Pont:
Coiumtaa  Jarful: Slemo Systems  Kan-
kakee: Barren's Entertainment  tamale':
Audio: Cnic  Naperville: Stereo SystemS 
Renner: One  Poona: Team Eta -
hones  Rocidord: Columba  Shaumberg:
Hi Fr Hutch  Springfield: Sundown One 
Senile Valley: Audio Labs  Sterling: Mel
well  Verna. Hills: Alan's  Villa Park:

Fi Hutch  Waukegan. Alan's
M MOM. (ley TV P. Appliance  Evans-
ville: Ft. Wayne: Classic Stereo 
Indiana is: Ovalion  Lafayette: Good
Yeats on: Classic Stereo  Michigan
City: Audio Connection  Muncie: Classic
Stereo  South Bend: Classic Stereo  'Wive
Heade: Stereo Crafters
KS Junction City: Audio Junction  Over-
land Part: Audio Electronics  Wichita:
Audio Visions  Topeka: Nelson's
KY Bowling Orem: Audio Center  Les -
lepton: Oyat on Audio  lealsellis: Audio
Video Buy Design  Owensboro, Paducah:
Risley's  Pikeville: Mayo Inc
LA Aleundria: Simpson s Eleolronics 
Lafayette: Sound Flecironics  Mermen &
New Orleans: Alterman Audio  Opelousas:
Sound Etertionics
MA Bolton- Nana,- Camera & Stereo 
Fitchburg: Music  N. Dartmouth,
Sou-.  Worcester: 1) Coins
ME Bangor a -,u,ce  Camden:
Harbor Au:  Portland: New England Music
MD Mupolis .  Nays  Baltimore:
Soundsrane  Frederick: Evergreen 
Rockville, 0..
Ml Mn Arbor ' Le SOund  Birming-
ham: AinMS " '  Dearbont Palmas

f  FannIngton Hills: Palmas Hi E.  Flint
Stereo Genie,  Grand Rapids: Classic Stereo
 Imo Mountain: Sound North  Italantamo:
Classic Stereo  Petoskey: Kurtz Music 
Royal Oak: Absolute Sound. Court St Listen-
Iry Room  Trabrerse City: Kurt/ Must
MN Duluth: MelS TV & Audio  Mankato:
Audio King  Minneapolis A Suburbs:
Audio King  Rochester Audio King  St.
Peet Audio King
MO Cape Girerdeas: Stereo One  Colvin.
hie: Johnston Audio  Rolla: End of the
Rainbco St. Louis: Sound Central

MS Columbus: Audio Advantage  Nat -
Viborg: McLelland TV  Jackson: Wailers 
Pascagoula: Empress
MT Bozeman: Thirsty Ear  Great Fails:
Flaky Mountain Hi Fi  Missoula: Aspen
Sound

N C Asheville: Mr Toad's Stereo Video 
N owe: Hellions  Chapel Hill: Stereo Sound
 Charlotte: Audio Video Systems  Green -
bon: Slereo Sound  Kinston: Stereo Con
cepts  Moorehead City: Anderson Audio 
New Bern: Anderson Audio  Raleigh: AuS r.
Buys. Stereo Sound  Rocky Mount: Mr.
mve Audio. Wilmington: Atlantic Audi:
Wilson: Modern Stereo  Winstoe-Salem.
Stereo Sound
N D Bismarck: Pacific Sound  Congdon:
Easy Way

NE Kearney: Midwest Audio  Lincoln:
Omaha: Slereo West  Yort:

NH Concord- 0 1,o of New England  Exeter:
Ar r-ations  Laconia:

 New London: North Star 
Salem
N J East Brunswick: Mantic Stereo  Frank-
lin Lakes: Franklin Lakes Stereo  Maple
Shade: Bryn Mawr Stereo  Montclair Per
due Redid  Raritan: AC Audio  Ridgewood'
Sounding Board  Shrmnburr. Monne., .'-
Stereo  bets River. Rands Camera  Well
Km.: Monmouth Stereo  West Caldwell:
Perdue Radio

N.M.I.Alar:04:ft..BsNr,,E,lrnroecs

!Ref  Siam Fe West Coast Sound
ne

NV Las Velma: Upper Ear  Reno: The Audio
Authority
NY Albany: Clark Music  Batavia: Unicorn
Audio  Buffalo: Speaker Shop  Coming:
Chemung  Elmira: CRemunc  Fradoele:
Studio One  Oleos Falls: Audio Genesis 
Ithaca: Cnemung  Jamestows: Studio One 
Manhasset: Audio Breakthroughs  Mal -
sees ado  Newburgh: Audio EA-, New YorkCityAudio
arr..' rrire Workshop 
Rochester ia  Scartdale: Listening

4 - Syracuse Ark 1.4us,c  Vestal: Hart
i.  Woodbury Audio Breakthroughs

OH Akron - an  Canton: Belden
A....  Cleveland Si Suburbs: Audio Craft 
Cincinnati 0  Columbus: Stereo
L  Dayton a ar,  Findlay:
AL: .  Lima

OK Lawton  Oklahoma City
Audio DIM,  Shawnee .

Stillwater  Tulsa.
OR Beaverton e. S4eistoreL  fiend
Ar '  Eugene Bar:Mord s High Fidelity 
Grants Pass p cells  Medford:
Snectuks  Portland: Stereo Superstores
PA Allentown: Bryn Mar Stereo  Blakely:
Hart Electronics  bye Meer. Bryn Mawr
Stereo  Camp Hill: Bryn Mawr Stereo 
Grambertburg: Sunrise Electronics  Erie:
Studio One  JollemWerm Gary's Entertainment
 Kingston: Hart Electronics  Lancaster
Gn'T Stereo  Longterm: Bryn Mawr 
MonMoinernille: Bryn Maw Stereo 
N atrona NolipMe: Stereo Land  Phila-
delphia & Subsets: Bryn Mawr Stereo 
Pithsbuigh: Audio Junction  Quakertown:
Bryn Mawr Stereo  Reading: G'nrT Slereo 
Selinsgarte: Slereo Steppe  State Col-
lege: Paul & Tonyt Stereo  Williamsport
Robert M Sides
PUERTO RICO Rio Piedras: Precision Audio
RI N. Presidence: Eastern Audio
SC Anderson: John Beakshires 
Charleston: Audm Warehouse  Greenville:
Mitchellt Stereo  Greenwood: Stereo Shop 
Spartairsbarg: Slereo Shop
SD Aberdeen: Engel Music  Rapid CITY:
Team Electronics  WOW Fells: Audio King
TM Chattanoom: ROA TV  Cookeville:
Lindsey Ward  ladmarr New Wave Elec-
tronics  Johnson City: Mr Toadb Stereo
Video  Itheosport: Mr Toadh Slereo Video 
boxville: Lindsey Ward  McMinnville:
Lindsey Ward  Memphis: New Wave Eiec-
ironic,  Nashville: Hi Fr Buys
TX Abilene'.' no Effects  Arlington:
S. .. Austin. Audio Video  College
Station . 100 Corpus Christi.. Tape
b.,  Dallas millorest Hi Fidelity  El Paso:
S s'  FL Worth: Sound Idea 
Houston Shetheld Audio  Hurst: Sound idea
 Laredo: Metes International  Longview:
Audio lecnniques  Lubbock: Electronics Su.
Weenier  San Angelo: Sound Bon  San
Antonio: Bill Case Sound  San Marcos:
Discovery Audio Video  Shannon: Worldwide
Slereo  Temple: Audio Tech  Teserkana:
Sound Towne  Wen: Audio Tech
UT Logan slam only: Stokes Brothers 
Sall Labe City: Broad.* Music
VA BrIctol: Mr Toad's Stereo Video  Char -
!openers: Holdrens. Sound Machine  Falls
Church: Myer Emco  Franklin: Audio Show-
room  Legator,: Evergreen Audio  Rich-
mond: Gary's Slereo  Roanoke: Holdrenk 
Virginia Beach: Digital Sound
VT Essex Junction: Ceatrve Sound 
Rutland: Mountain Music
WA Bellingham: C/C Stereo  Chelan: MUSH
Store  Oak Harbor OC Stereo Jria- 
Richland: fin Far Stereo  Spokane
treCren (HdCSI

VA Appleton: Sound World  Eau Claire:
EME Audio Systems  Green Bay: Sound
World  Lacrosse: Sound Word  Mailisoac
HarMS Medium  Marinette: Sound Seller 
Milwaukee: KUI10 podium  Wausau:
Sound World
WV Barboursville, Beckley. Charleston,
Huntington: Pied Piper  Piedmont: Sound
Gallery  Wheelimg: Slereo Lad
WY Cheyenne: Electronics Uniimiled 
Seddon: Star Video

LOWEST PRICES AVAILABLE!

OVER 10,000 ITEMS IN STOCK!

IMMEDIATE SHIPMENT!

VIDEO RECORDERS TELEPHONES

CAMCORDERS COPIERS & FAX

TELEVISION CELLULAR AUDIO PRODUCTS

Rell
unIderr

°Erne/son.
ITT

MIGNAVCK ctualHar.
SHARP Canon

JVC Panasonic

bre; © BEL"h°"esevemerninemmerreeu mama

GENERAL ELECTRIC SONY
Also Available

MICROWAVES .RADAR. CB SCANNERS

COMPUTERS PRINTERS SECURITY SYSTEMS

GUARANTEED LOWEST PRICES!

MONEY -BACK GUARANTEE!

MONTHLY "SPECIALS" MAILERS!

ALL MERCHANDISE WARRANTED!

S10 MEMBERSHIP FEE-REFUNDABLE!

M F 9AM 7PM SAT 9AM 3PM CDT

'.7.` Home
:II Buying Club, inc. _

1-800-228-0997
1 LoLFil ,,, %isi312-459-5612

P.O. BOX 624 WHEELING. IL 60090

LOUDSPEAKERS

LEGACY SUBWOOFER BY REEL TO REAL DESIGNS
delivers IMPACT. Dual sub -bass drivers provide the weight
and punch you've been missing. Variable crossover.
CLEAN -CONTROLLED -POWERFUL $548. 2105 Clare-
mont. Springfield, IL 62703. (217) 529-8793.

LOUDSPEAKERS

JSE INFINITE SLOPE LOUDSPEAKERS: 10 -Day,
moneyback, home auditions. Free shipping. AUDIO
NEXUS. NJ (201)277-0333.

LEGACY -1 LOUDSPEAKERS BY REEL TO REAL DE-
SIGNS: Probably the most accurate speaker system you'll
ever own. Samarium Cobalt leaf tweeter hands off to a
30mm European dome. Vocals are recreated by the most
remakable cone driver anywhere. A multi -chambered, slot -

loaded dual woofer configuration extends bass response to
16 Hz. Biampable through Tiffany gold binding posts and
high definition cable. Elegant 43" tower design. Ten year
warranty. $1496/pr shipped prepaid. Ten day home trial.
RTRD, 2105 Claremont, Springfield, IL 62703. (217)
529-8793.

LEGACY LOUDSPEAKERS BY REEL TO REAL DE-
SIGNS combine Edge -of -the -Art design with Old World
Craftsmanship. A marriage of the finest speaker compo-
nents from England, France, Denmark and the United
States. "... exceptional value" says The $ens,ble Sound. "...
a world class speaker" E.H., South Carolina, "... the best
speaker enclosures I've heard- I.M., Massachusetts. Ex-
quisite cabinetry. Quality assured by a ten year warranty.
Auditioned in the only relevant environment-YOUR HOME.
Retail or factory direct. From $496/pr shipping prepaid.
RTRD 2105 Claremont, Springfield, IL 62703. (217)
529-8793.

LOUDSPEAKER COMPONENTS -KITS. Dynaudio, Morel,
Eclipse, Focal, Peerless, Eton, Vifa, more! Crossover
parts-design books also. Catalog $1. Meniscus, 3275W
Gladiola, Wyoming, Michigan 49509. (616) 534-9121.

SPEAKER CABINETS and SPEAKER KITS, Air Core
Inductors. Crossover Networks, Subwoofers, Cabinets
for Dynaudio, Keff, Fried, etc. Send $3.00 for literature
to Advanced Sound, 601 West Baxter Ave., Knoxville,
TN 37921. (615) 637-6694.

TURNTABLES

ARISTON RD20 SUPERIEUR quality turntable: retail $260,
on sale for $169. OPUS ONE (800) 441-2327.

CD PLAYERS

COMPACT DIGITAL PLAYERS!
Knowledgeable service! Finest brands: Sony -ES, more.
Also, Audire, CWD, Monster, PS, Ouad, Spica, more. READ
BROTHERS STEREO, 593 King Street, Charleston, South
Carolina 29403. (803) 723-7276.

DIMENSIONAL PURITY VANDERSTEEN AUDIO

0

Vandersteen Audio was founded in 1977
with the commitment to offer always the
finest in music reproduction for the dollar_
Toward this goal there will always be a
high degree of pride, love, and personal
satisfaction involved in each piece before it
leaves our facilities. Your Vandersteen dealer
shares in this commitment, and has been
carefully selected for his ability to deal with
the complex task of assembling a musically
satisfying system. Although sometimes
hard to find, he is well worth seeking out.

Write or call for a brochure and the
name of your nearest dealer.

VANDERSTEEN AUDIO
U6 WEST FOURTH STREET
HANFORD, CALIFORNIA 93230 USA
(209) 582-0324
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CD PLAYERS

COMPACT DISC PLAYERS from the inexpensive to the
esoteric, plus a complete selection of audio components at
competitive prices. For mom information Mon. thru Sat.
please call (301) 890-3232. J.S. Audio, One Childress Court,
Burtonsville, MD 20866. We honor Visa & M/C.

COMPACT DISCS-AT LOW WAREHOUSE PRICES. Now
in our 5th year. Free catalog. Oz Warehouse, 1575P Hwy 29,
Lawrenceville, GA 30244. (404) 962-6180.

FOR THE ULTIMATE IN CD PLAYER MODIFICATIONS call
toll -free 1 (800) 648 -MODS With our innovative circuits, you
can transform your player into one that can retrieve the most
delicate nuances, and dimensionality. Call or write for
literature. Soloist Audio, 332 Tuttle, S.A., TX 78209.

AUTO SOUND .

CARVER. NAKAMICHI, BANG 8 OLUFSEN, A.D.S.,
CROWN, REVOX. TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
WXMAN, DENON, KLIPSCH, B & W. KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG. AND OTHER QUALITY
COMPONENTS. BEST PRICES-PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANUFAC-
TURERS' U.S.A. WARRANTY. AMERISOUND SALES,
INC., JACKSONVILLE, FLORIDA 32241. EAST: (904)
262-4000, WEST: (818) 243-1168.

SERVICES

MAGNAVOX and other Philips based CD Players Re-
paired -Updated -Modified by Cliff Ramsey former Senior
Service Technician at McIntosh 8 Certified Philips Tech-
nician. Audio Classics, U.S. Post Office Bldg., POB
176MA, Walton, NY 13856, (607) 865-7200, 8AM-5PM
Mon. -Fri., By Appointment Only.

-Audio Advertiser Since 1979-

MCINTOSH Repairs-Updates-Modifications by Cliff
Ramsey former Senior Service Technician at McIntosh
and Richard Modafferi former Senior Engineer at McIn-
tosh, designer of the MR77 & MR78 Tuners. Audio Clas-
sics, U.S. Post Office Bldg., POB 176SMR, Welton, NY
13856, (607) 865-7200, 8AM-5PM Mon. -Fri., By Appoint-
ment Only.

-Audio Advertiser Since 1979-

Control.

* fP 

Our fine line of wall -mounted
stereo volume controls allow
you to adjust the volume from
any room in your house.

We feature units with a head-
phone jack for private listening,
or an A -B switch that enables you
to select either one of two ampli-
fiers as the sound source.

So switch the volume control
from your amplifier to your wall.
And take control of your sound
environment.

Niles Audio Corporation.
The Control Connection To Your
Sights And Sounds.

niles A
IIIv audio

P.O. Box 160818, Miami, FL 33116
(305) 238-4373

Niles Audio Corporation, Inc. 1987

PRERECORDED TAPE

OPEN REEL TAPES: Classical: Soundtracks: Quad: Spo-
ken: Two -Track. Send $1.00 refundable for list. S. Zyphur,
370 NW 181st Ave., Beaverton, OR 97006.

1t4 4 le, pt. 17c, Gii9A,
A LARGE SELECTION OF:

NEEDLES

CARTRIDGES
VISA

TOLL FREE

(800) 342-9969
Tivinfride,,

g 4cce4.4.4at.e444. Stt.,ck. . .

M&Y CO.
8344 Melrose

Los Angeles,

CA 90069

SIGNET MONSTER CABLE

 ORTOFON
 SHURE
 GRADO
 DYNAVECTOR
 AUDIO TECHNICA
 PICKERING
 SIGNET
 GRACE
 TALISMAN
 STANTON
 PREMIER
 AUDIOQUEST
 CARNEQUE ONE
 THORENS
 AR
 MICRO SEIKI
 AND MANY MORE..

GRACE

LOWER
LOUDSPEAKER
DISTORTION

The VMPS Tower II is the second of four floor stand-
ing. high efficiency, low distortion loudspeaker sys-
tems featuring natural tonal balance combined
with high output levels and the most extended bass
response for size of any production speakers.
In The Best of Audio 88, critic Anthony Cordes -
man gives his "Personal Honor Roll" of 20 top
affordable reference speakers from around the
world. He comments: "The VMPS Tower II ($11991
pr) (has) extraordinary power handling and bass
capability. It is an unquestioned 'best buy' for lovers
of organ, rock, large bands, full orchestra, and grand
opera. The VMPS Super Tower/ R ($1938/prlbs1 a
bigger, smoother version of the Tower II, with a
larger array of drivers (and) more open sound stage
and depth.... (A Search for the Ultimate Speak-
er System, Nov 87).
There are three VMPS Subwoofers (Smaller,
$229ea kit, $299ea assem; Original,$329ea kit,
$399ea assem; Larger, $439ea kit, $549ea
assem), two GISO bookshelf systems, the compact
Minitower II ($329ea kit, $439ea assem), and
the newly updated Special Edition of the highly
acclaimed Super Tower 11a/ R ($1499ea kit,
$1938ea assem). VMPS also distributes John
Curl's Vendetta Research TPC 1 electronic
crossover ($4491, SCP1 prepreamp ($949), and
the new SCP2 ultra lownoise phono section
($1895).
Hear VMPS at the dealers listed below, or write to
us for brochures and test reports. All prices include
free shipping in 48 US states and kits are supplied
with fully assembled cabinets.

VMPS AUDIO PRODUCTS
d,u Itone Audio

3412 Eric Ct El Sobrante Ca 94803
141 51 222-42 76 or 237-6654

Hear VMPS at: The Listening Studio. Boston; Par Troy
Sound. Parsippany NJ; Dynamic Sound. Washington DC;
American Audio. Greenville SC: Audio by Caruso, Miami FI:
Arthur Morgan, Lake Mary FI: Mountaineer Telephone,
Feckley WV: Encore Audio. Lees Summit Mo; Shadow
C:reek Ltd. Minneapolis Mn: Ultimate Sound, Mesa Az: Ref-
erence Sound. Eagle Rock, Ca: Efficient Stereo. Torrance Ca:
Sounds Unique, San Jose Ca; Ultimate Sound. San Fran-
cisco Ca. Custom Audio, Novato Ca; Sound Impression,
Cotati Ca. Itone Audio, El Sobrante Ca.
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A A`
BASS SYSTIV

IT'S THE CHOICE

WHEN ONLY THE BEST WILL DO

 Perfect coherence with all speakers
 Flat, calibrated low bass response

 No exaggerated, equalized bass response
 High speed transient response

 Up to four times more amplifier response
 Up to four times more speaker response

John Marovskis Audio Systems, Inc.
2889 Roebling Avenue

Bronx, New York 10461 (212) 892-7419

AUDIOPHILE RECORDS

AUDIOPHILE ALBUMS! Sound Advice offers Prime Re-
cordings from Mobile Fidelity, Reference Recordings,
Sheffield Lab, Chesky, Nautilus, Wilson Audio and other out -
of -print titles. Collections, U.H.Q.R.'s etc ... SOUND ADVICE
8215 Grand, Kansas City, MO 64114. (816) 361-2713.
Thanks to everyone for continued support.

AUDIOPHILE RECORDS-Mobile Fidelity, Nautilus, Mas-
tersounds, Sweet Thunder, M&K Crystal Clear, Century &
others. Bill, 5 Saratoga Lane, Plymouth, MN 55441. (612)
591-1069.

SINGERS'
FROM RECORDS AND CDs:
litREMOVE VOCALS

/ft..

A 1 ft 1 10)N W .4.w.

4re
-747" Trc '7.7-

i f:- :,f' i.V --- '.t1,' , .

SING WITH THE WORLD'S BEST BANDS?
An Unlimited supply of Backgrounds from standard

stereo records! Record with your voice or perform live
with the backgrounds. Used in Professional Performance
yet connects easily to a home component stereo. This
unique product is manufactured and sold Exclusively by
LT Sound - Not sold through dealers. Call or write for a
Free Brochure and Demo Record.
LT Sound, Dept. AU -3, 7980 LT Parkway
Lithonia, GA 30058 (404)482-4724
Manufactured and Sold Exclusively by LT Sound
24 HOUR PHONE DEMO UNE:14041482-2485

AUDIOPHILE RECORDS

AUDIOPHILE WAREHOUSE LIQUIDATION! Direct -to -disc,
Halfspeed, Quiex II Recordings, 2000 available. Great
Prices-example: Dark Side of Moon, $45.00. Elusive Disc,
733 West Naomi, Unit 1, #106, Arcadia, CA 91006. (213)
388-7176.

AUDIOPHILE ALBUMS AT WHOLESALE COST!
Mobile Fidelity, Nautilus, Japanesse, Century, Sweet
Thunder. Also Reference, Chesky, Sheffield, Wilson, M&K.
American Gramophone, CBS Master Sound, Super Disks,
DBX, Proprious, Crystal Clear. Others. I also sell record care
product by LAST, AUDIO QUEST. Quick same day UPS
Service: Chad Kassem, Box 2043, Salina, KS 67402-2043.
(913) 825-8609.

DBX ENCODED RECORDS.
Many titles, all new. $8 each. 10 for $70. Send for complete
list. Larry, 53 Bellefontaine, Framingham, MA 01701.

COMPACT DISCS

COMPACT DISCS
AND ACCESSORIES

Call for FREE catalog.
Requests welcome

AU DISC MUSICIPAC: 24 hours a day.
CT call Retailer prices available

1-452-0203 1 -800 -ALL DISC
41 Monroe Turnpike, Trumbull, CT 06611

AUDIOPHILE CD'S AND LP'S MOBILE FIDELITY.
Sheffield, Reference, Proprius, Chesky, M&K, New from
Mobile Fidelity. Ultra Disc, a 24K Gold Limited Edition CD
that out -performs the conventional. Artists included: SU-
PERTRAMP, JOE JACKSON, HUEY LEWIS, JAZZ, CLAS-
SICAL, PINK FLOYD, MORE TO COME! Retail is $30-My
Price $25. CHAD KASSEM, PO Box 2043, Salina, KS
67402-2043. (913) 825-8609.

CANADA'S PREMIER CD maIl-order house now In USA!
24 -page monthly magazine, CD catalog, great prices, great-
est service. Classics our specialty, but supply Pop too. A
household word in Canada-soon to be in USA. THE
MAGIC FLUTE, Box 540, Pt. Roberts, Washington 98281.
(In Canada: Box 5211, Vancouver V6B 4133). Or call: (604)
736-3119.

i191.11E YINUSI('
1- 0)1'01'11 EUP&S
 Free Catalog' of CfYs.

Same day &hipping'if you order
before 12.-hoon -EDT..

 1100 DISCOUNTper disc on orders
of 10 or more.

 s2" for UPS Cont. U.S. shipments
Call Toll,Free to order:
USA 1-S00-232-3687
NYS 1-800-537-7303

P 0 Box 616. Clifton. Park, NY 12065
518-664-2550

OMPACT
DISC

ENTRE

c,14f,CP,

OUR L'Yfi
plocito

What's Coming from SOTA?
PANORAMA- Monitors-The Panoramas are to
small speaker technology what SOTA turn-
tables are to analog performance. Introduc-
ing America's most affordable, musically-
accurate, visually -stunning loudspeakers!

The first task: To neutralize the enclosure,
drive components, and the environment-
that is what we do best. Integrating a decade
of SOTA research with Tlme-Domain" accu-
racy, the Panoramas are virtually full-range-
with exceptional imaging, depth, and bass
dynamics (41 Hz, -3dB). From $1295. pair.

COSMOS- TURNTABLE-Beyond our STARS
is the Cosmos: the Vinyl Frontier. Vacuum
against acrylic proves how essential is the
record -mat interface. Now SOTA's vinyl-

format platter/record interface becomes the
new Benchmark-beyond acrylic. Welcome
to the Vacuum -Vinyl Frontier!

The Cosmos extends SOTA's success with
mass and rigidity to ultimate standards:
high-tech materials define our new sub-
assembly, so rigid we have coupled the
motor to it. The improved platter/bearing

and the new arm support establish lab toler-
ances. The result: separate elements become
a unified Cosmos. Watch out for analog
shock waves! $3500.

SILTECIr -Further integration: the world's
best all -silver cable makes your separate
components work like one system. Siltech's
large crystal technology minimizes loss while
taking full advantage of silver's ideal con-
ductivity. "Smoothness with definition."
From $275/meter pair.

SICOMIC-High-tech comes to equipment
bases (for turntables, CDs, electronics). Kev-
lar/carbon fibre weaves and honeycomb
combine for the highest stiffness -to -weight
ratio. Low mass, high damping equals no
energy storage. Same technology in terrific
new Sicomin CD Damper.

SOTAindustries
P.O. Box 7075 Berkeley CA 94707

As American as
Apple Pie

It's true, our Consumer Information
Catalog is filled with booklets that
can answer the questions American
consumers ask most.
To satisfy every appetite, the
Consumer Information Center puts
together this helpful Catalog quarterly
containing more than 200 federal
publications you can order. It's free,
and so are almost half of the booklets
it lists. Subjects like nutrition, money
management, health and federal
benefits help you make the right
choices and decisions.
So get a slice of American
opportunity. Write today for your free
Catalog:

Consumer Information Center
Department AF: Pueblo, Colorado 81009
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BLANK TAPE

195 SHIPPING ANY SIZE ORDER, UPS 1-800-245-6000

MAX .0
gMAX 90

1.1.4. 2 le
NX6-92 cIESA,. 2 29
SOWN ;.0.

I re

D-00 '173
0-00
FR1190
JVC U.1.90 A
CRO 0 20 ER C

TOE SLUE., 3 341

TD14-311.130 - 10

MAXELL GOLD SSE

KONICA 3. 3, E0

RAH/SONY 3 00 179

SON UXASE 2 29

SONY USES -10

SONY US -PRO -30 301

SONY ISAR 4 00

JVC G300 re

VISA MC
NO 1511/A

CHAR(il

WE WILL BEAT NY PRICE Of THE TOTAI ORDER
INCLUDING LL SNIPPING A MANDL IRO CMRGES Sy ,

3 SS SNOWING ANY SIZE ORDER COD .0 2 20
./.1. TAPES NAVE U S WARRANTIES

TAPE WORLD VA VW. ST SUTLER P WW1

TRIAD. AND KONICA' CALL

M -F 810-5:00
412/283-8621
11011145.4000

0

AMPEX OPEN REEL TAPE-USED ONCE; 1800'. or
2400'. (Boxed) -12 Reels: $25.00. Sample: $2.50. FOUR
3600'. 10W. REELS (Boxed): $25.00. SAMPLE: $6.00.
Also: New MAXELL reels/cassettes. AUDIO TAPES, Box
9584E, Alexandria, VA 22304. (703) 370-5555, VISA/MC.

TAPE RECORDERS

PCM DIGITAL PROCESSORS available at OPUS ONE
(800) 441-2327.

RECORDS

RECORD COLLECTORS SUPPLIES. REPLACEMENT
JACKETS, INNER SLEEVES, 78 RPM SLEEVES, OPERA
BOXES, LASER DISK BOXES, ETC. FREE CATALOG.
CABCO PRODUCTS, BOX 8212, ROOM 662, COLUMBUS,
OHIO 43201

PARTS & ACCESSORIES

AUDIO APPLICATIONS BOOKSHELF. Over thirty-five ti-
tles. Also CBS test CDs/LPs, Loudspeaker design software
and more. OLD COLONY SOUND LAB, P.O. Box 243A,
Peterborough, NH 03458. (608) 924-6371.

BRISSON/MIT CABLES, customized ATHENA poly-
phasors, MI-330/Shotgun custom interconnects,the only hi -
flexibility all MIT tonearm sets, Camacs for Levinson, XLR
balanced, meticulous workmanship! Brisson hookup wire
for internal rewiring, VACUUM TUBE LOGIC, CLEMENTS
SPEAKERS, MIT wiring harness & mods for INFINITY'S,
custom threaded Tiptoes, ASC Tube Traps, Chateauroux,
Sidereal, Wonder Caps & solder, Resistas, WBT & Tiffany
connectors. many accessories, $1.00 catalog. Michael Per-
cy, Box 526, Inverness, CA 94937. (415) 669-7181.

ELECTRON TUBE SALES 6DJ8 6AN8A 6CA7 6L6GC
6550A EL34 K177 KT88 EF86 Same day shipping from
stock. Industrial Tube Distributors since 1947. 4000 Types in
stock. A R S Electronics, 7110 DeCelis Place, Van Nuys, CA
91406. 1(800) 422-4250.

SALE! Mogami Neglex cable: 2534 interconnect $.50',
2513 speaker $2.00', Gold Aero exceptional tubes 25% off
present inventory. Martin Gasman, 779 Worcester Street,
Wellesley, MA 02181. Telephone : 617-CEL-TICS, (617)
235-8427.

TUBES & ACCESSORIES WITH ADVICE on tubes, mods.,
system design, new & used components. Amperes, EE, GE,
Gold Lion, Mullard, Sylvania. Tungsram, Exclusive US rep.
Siemens/Telefunken. Great prices. ConsultanVsupplier to
manufacturers, dealers, clubs, individuals. Douglas Kent
Smith Consulting, 240 W. Pike St., Canonsburg, PA
15317-1163. (412) 746-1210.

WANTED TO BUY

I WILL PAY RETAIL for all tube MARANTZ or used McIN-
TOSH tube or solid state. Need not work. (504) 833-6942
days.

STEREO  VIDEO
CAR STEREO

Lowest prices on over 150 brands

PLEASE CALL OR WRITE FOR CATALOG

800 / 233-8375

9-6 M-Th 19.3 Friday (Pacific Time)

AUDIO UNLIMITED
1203A Adams Avenue / La Grande. OR 97850

(503) 963-5731

WANTED TO BUY

ALWAYS PAYING TOP 5$ FOR MCINTOSH, M.LEVINSON,
KRELL. ARC, C. JOHNSON, AND SIMILAR HIGH
QUALITY PRODUCTS. CALL OR WRITE JOHN WOLFF,
5115 RED FOX, BRIGHTON, MI 48116. (313) 229-5191.

CASH FOR USED PWR/PREAMPS-ARC, Levinson,
Krell, Thresho.d, Conrad Johnson & Counterpoint. Collect
amps from home or ship UPS/COD. Call CA. (213)
257-6726 Sernie.

SPEAKERS
DRIVERS IN CANADA

(seni:1) ))) k, son siva(

vita
morel RiCA1

MAUDIO
CROSSOVER, SPEAKER COMPONENTS
SOLEN CROSSOVERS
Custom Computer Design
Passive Crossover for Professional, Hi -0i and
Car Hi-Fi Application.
Power up to 1000 Watt.
SOLEN INDUCTORS
Perfect Lay Hexagonal Winding Air Cored
Values from 10 mH to 30
Wire Sizes from #20 AWG to 810 AWG
CHATEALIROUX CAPACITORS
Metallized Polypropylene (Non -Polarized)
Values from 1 0 mfd to 200 mfd,
Voltage Rating 250 VDC / 150 VAC
CROSSOVER, SPEAKER PARTS
Mylar Capacitors. Power Resistors. Crossover
Terminals. Nylon Ty -Wrap. Binding Post. Banana
Plugs. Speaker Terminals. Grill Cloth, Plastic
Grill Fas: Snap. Neoprene Gasket, Misc. Parts.

COMPUTER AIDED DESIGN FOR
ENCLOSURE AND CROSSOVER

AVAILABLE TO CUSTOMER
Pro,. s prices available upon request

5'

n S01-EoNu ! nNe Ca
5851''.....

) St Hubert, Que.
ki-..! J3Y 7P5 Canada

CRIDERS: Tel.: (514) 656-2759

 Samarium Cobalt leaf supertweeters
 European ferrofluid dome drivers
 Cast magnesium frame midranges
 Polypropylene woofers in a proprietary

configuration
 Phase -correct crossover design
 24K Gold binding posts
 Elegantly crafted cabinetry
 Solid ten year warrant./

distributed ,elusi rely by:

REEL TO REAL DESIGNS
2105 CLAREMONT
SPRINGFIELD, IL 62703
(217) 529-8793
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Look for
Greencorp's

code on the
leader!

Ar iCM XDS 092

Trta AJ 1CM XDS 09Z

Read what users
say about our
24c Australian

cassettes:
"We operate recording studios. We're
very pleased, very satisfied."
Jay Neidenberg, Starstruck Recordings.
"Outstanding quality, better than TDK
or Maxell."
Walt Petersen III, Oskaloosa Tape Co.
"Very pleased and satisfied. I've given
your name to other companies."
Jay Okrent, Hour House Conference Tapes.
"They sound real good."
Andy Lopez, AM Productions.

Now it's your turn.
Specify the superior tape stock that

we supply to Philips, EMI, CBS, and
RCA to market their music cassettes.
Then say "Goodbye" to middle man dis-
tributors and say "G'day" to Greencorp's
low prices for premium music tape (nor-
mal bias) and CD grade genuine Chro-
mium tape (high bias). Order today on
our 800 line!

Price Each / Quantity
25 100

C10 .34 .24
C32 .39 .29
C47 .43 .32
C62 .48 .36
C92 .56 .45

Chrome C62 .62 .50
Chrome C92 .84 .70

Norelco-type plastic boxes:
clear top or all -clear.

.18 .16
Self-adhesive, white cassette labels

$3.00 per 100

TELEPHONE ORDERS:
TOLL FREE 1 (800) 972-0707

In Florida (305) 925-0707

 Minimum order: $20.00. F.O.B. Hollywood, FL.
Taxes (if any) plus shipping extra. UPS at cost plus
$3.00 handling.
 Sample any two cassettes for $5.00, get a $5
certificate redeemable on next order.
 Minimum quantities are 25 per size, and may be
mixed to get the larger quantity discounts.
 Orders of 5,000 or more shipped road freight at
cost.
 We accept company or personal checks, or
charges to VISA, MASTERCARD, and AMERICAN
EXPRESS.

SATISFACTION GUARANTEED! If not
satisfied for any reason, return the

cassettes for a full refund.

411111i
GREENCORP

U.S. Sales Office: 3505 S. Ocean Drive,
Hollywood, FL 33019.

DUCING MUSIC RIBBON 32 SPEAKER CABLE (9 Ga. at $5.00/FT.)

nductance Design with Polypropylene ercaosulated DEC Conductors. Produces the most
. mplitude and phase response resulting Ifl superior dimensionality resolution and focus Color
:-of tan or white to suit any decor AVAILABLE as MUSIC RIBBON 16 i12 Ga.."-.- S2 50/f T.1

GHT WIRE' 1909 HARRISON ST , SUITE 208  HOLLYWOOD, El. 33020  (305) 925-2470

made m U.S.Q.

WANTED TO BUY

MCINTOSH, MARANTZ TUBE, MCINTOSH S.S. equip-
ment, Western Electric, Tubes, Speakers, etc. TOP CASH.
Scott Dowing, 9908 Daines Drive, Temple City, CA 91780.
(818) 286-9122, evenings/weekends.

CLEAN RECORDS . . .

RECORDINGS -LP's or 78's -Norman Cordon, Met bass-
baritone of the 1940's. Write with details; include phone:
McNaughton, 39 Hancock Avenue, Yonkers. NY 10705.

CLEAN SOUND

- --

STILL PAYING THE MOST FOR (CHOICE) TUBE ITEMS:
Marantz, McIntosh, Futterman, H.K., Fisher, R.E.L., Scott,
Regency, C.J., A.R.C., better prewar radios and T.V., West-
ern Electric, Tannoy, Jensen, J.B.L., Paragon, Patrician
Speakers, and 1/2 track prerecorded tapes. Ed Schneck
(718) 377-7282.

TOP PAYING FOR MCINTOSH, MARANTZ TUBE AMP
Mcintosh Solid state, Western Electric, JBL, Altec Tannoy
Speakers & Horn, EMT Turntable, SME Tumtable,SME Arm,
Torch Fire & Co., Temma-(516) 997-7633, (516) 496-2973.li
WELL-KNOWN TOP PRICES BUYER: Mcintosh, Marantz,
ARC, Quad, Western Electric, tube equipment. Early speak-
er systems, units, by Tannoy, EV, JBL, Altec, Jensen W.E.
Brand new tubes: ECC82/83, EL -34, KT66/88, 6L6, 6550.
David Yo, PO Box 832, Monterey Park, Tel:.. CA 91754. (818)
576-2642.

THE BEST THERE IS!
The HW-17 Pro Record Cleaner is a
true "State of the Art" device.

NI -F1 SUPPLY -We pay highest prices to buy all used high
end equipment. Special price for Krell, A.R.C., Mark -Levin -
son, Conrad -Johnson, Threshold. (212) 219-3352.

 Self contained fluid pump INVENTIONS WANTED
 Stainless Steel catch basin

 Self adjusting velvet coated
INVENTORS!! Call the INNOVATION CENTER in Wash-
ington D.C.-For FREE info call in U.S. & CANADA: 1(8001
628-2828.

pickup nozzle

 Bi-directional cleaning
 Quiet operation!

INVENTORS! CAN YOU PATENT AND PROFIT FROM
YOUR IDEA? Call AMERICAN INVENTORS CORPORA-
TION for free information. Over a decade of service. 1(800)
338-5656. In Massachusetts or Canada call (413) 568-3753.

V.P.I. Ind. Inc.
460 County Rd., Suite 162 PUBLICATIONS

Cliff wood, N.J. 07721
718-845-0103

Join the BOSTON AUDIO SOCIETY, receive the SPEAKER
with meeting summaries, discussion, equipment clinics. No
advertising. Sample issue $1. Box 211A, Boston, MA 02126.

INTRODUCES, l Direct Audition' m
A

 Home trial at wholesale price
30 day money back guarantee
Use Visa, M/C or check
Free shipping in 48 states
Three critically acclaimed models
Superb image, natural balance

 Solid oak. No veener
Gold plated binding posts

II or write for brochures, copies
eviews and ordering

information

Mfg. by SpeakerCrzit.
Call 800-345-4424 or
(CA) 714-787-0543 or
write to Fanfare,
3615 Presley Ave.,
Riverside, CA 92.507
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10hitS011 PV5

gC._ the conrad-Johnson group  2800 R Dar Ave  Fairfax. VA 22031  703-698-8581

PUBLICATIONS

THE AUDIO CRITIC
Fed up with strong opinions based on weak knowledge? THE
AUDIO CRITIC is the quarterly journal that restores scientific
credibility to high -end equipment reviewing. Start your
1 -year, 4 -issue subscription with #10, which explains the
ground rules, and #11, with emphasis on speakers. Lots of
reviews in each. Send $22 (no Canadian dollars, $10 extra
for overseas delivery) to: THE AUDIO CRITIC, 800 GRAM-
ATAN AVENUE, MOUNT VERNON, NEW YORK 10552,

MAIL ORDER

ci-movtAMODIFICATIRC
Our speaker cables and interconnects bring the music back to you'

 Upgrades for Thorens turntables & Grado cartridges

 Corktone Platter Mat, F-1 Dustcover Weight and more ...

 Complete catalog $3.00, refundable with purchase.

1925 Massachusets Avenue, Cambridge. MA (617)354-8933

BEAT THE PRICE FIXERS WITH low discount prices and
full U.S.A. manufacturers warranties on: Nakamichi, Revox,
Carver, Bang & Olufsen, ADS, Kyocera, HK,Crown, Haller,
B&W, NAD, Tandberg, Polk. Island Audio, Inc., 1122 River-
side Drive, Holly Hill, FL 32017. (904) 253-3456.

CARVER. NAKAMICHI, BANG 8 OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
WXMAN, DENON, KLIPSCH, B & W. KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG. AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANUFAC-
TURERS' U.S.A. WARRANTY. AMERISOUND SALES,
INC., JACKSONVILLE, FLORIDA 32241. EAST: (904)
262-4000, WEST: (818) 243-1168.

*** CD, CASSETTE STORAGE ***
Elegant Wood Cabinetry ... Fully Guaran-
teed!!! *- free Brochure!!! *- CWCO,
P.O. Box 747-G1, Nutley, NJ 07110. (201)
759-4939.

SME V $1575 SME IV $985 Formula V $140 Rega RB 250
$125 Koetsu Black $395 MC -7V-3 $135 MC -2V, MC -3L-2 $79
Celestion SL600 $1175 prices include Airmail delivery. Cata-
logue $1 bill, Stereo, P.O. Box 774, London, NW7 3ST,
England.

audio-technica

YOUR SEARCH
IS OVER!

Wo--)
We specialize in hard to find
phano cartridges and orig-
inal replacement styli.

ft

5'
7

O

10 (800) 221-0906 t'o°I

IN

CALL TOLL -FREE FOR
FREE PRICE QUOTES
AND VISA/MC ORDERS
N.Y STATE (5161 599-1112

SEND SELF ADDRESSED
STAMPED ENVELOPE FOR
Ot.)F, FREE CATALOG.

OlouiniCnd

LYLE CARTRIDGES
Dept. A, Box 158

Valley Stream, N.Y. 11582

Phor es Open Mon Sat 9 am -8 pm

OfrOral SHURE sTaNTon

MAIL ORDER

ABARGAIN: NAMIKI DIR FNDR $99; TECHNICS STYLUS
GAUGE $69, 100CMK4 $279, EPA500 $295; STAX PRO/
LAMBDA (#3) $759, PRO/LAMBDA (#1) $459. SIGMA/
SRD7 $450, LAMBDA/SRD7 $335; GRACE 747 $199,
70711B $179, F9E (Super) $189, F9ERUBY $249, F9E (S)
STYLUS $105, RUBY SYTLUS $189; DENON 103D $215,
DL303 $210, DL.305 $350; KOETSU BLACK $525. ROSE-
WOOD $769; F.R. 1MK3F $199, F.R.64tx $325; ALL UN-
USED; (212) 619-2888 DAY; (718) 366.0360 EVE.

THE BEST RECORD RACK IN AMERICA Stackable, port-
able, oak units hold LPs. CDs and tapes. Free Mailorder
Brochure, (please mention Audio). Per Madsen Design:
(415) 928.4509. P.O. Box 330101, San Francisco, CA 94133.

Introduced in 1983, the conrad-johnson
model PV5 preamplifier set a new stand-
ard of performance among preamplifiers

under two thousand dollars. It so
Finally, dominated that field that three years

later when a major high -end
a preamp journal listed the reference

Wider $ 2000 systems of four of its
new reviewers, three

that outperforms owned PV5s.
After nearly

the conrad- five years, someone has
finally surpassed the PV5.
Announcing the conrad-

johnson PV8 all vacuum -
tube preamplifier Setting a new standard
of performance at $1685.
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POLYCAPS
from

MADISOUND
Looking to improve your audio system?
Crossovers, preamps, and CD players can benefit
from polypropylene capacitors in the signal path
and for power supply decoupling. We are pleased
to ar flounce that we know have in stock
CHA-EAUROUX METALLIZED POLYPRO-
PYLENE CAPACITORS of exceptional quality and
excellent price. This type of dielectric has been
characterized by Walter Jung and Richard Marsh
as "outstanding" when compared with all other
dielectrics in the areas of

1 Dissipation Factor Percentage
2. Dielectric Absorption Percentage
3. Stability

TECHNICAL SPECIFICATIONS

-Dissipation factor @ 20°C: less than 01°/o
-Dielectric absorption factor @ 20°C less than

000/c
-Insulation resistance @ 20°C More than

100kMil/AFD
-Dielectric: Polypropylene Film
-Working Voltage 250V DC or higher
-Test Voltage 2 15 times related voltage
-Encapsulation: Plastic, Epoxy Closing
-Leads Tinned pure copper multistrand

irsuiated sleeves, radial 4 inches
Capacitance tolerance ± 10%
(grading to 1% available)

Dimensions in inches:

2uFD 83D 1 9L 25uFD 1 6D 2.6L
40,FD 98D 1.9L 35µFD 1 38D 2.6L
81.4.FD 98D 2.6L 50uFD 1 38D 3.4L

121.4FD 1.3D 2.6L 70µFD 1 62D 3.4L
15uFD 1.4D 2.6L 80uFD 1 75D 3.4L

AUDIOPHILE NET PRICES:

11 OuFD $1 85 each 12 OuFD $ 4 30 each
2.0 2.05 15.0 5.30
3.0 2.15 20.0 6.80
3.3 2.50 25.0 7.55
4.0 2.50 30.0 8.90
4.7 2.75 35.0 10.00
5.0 2.75 40.0 11.10

5.6 3.05 45.0 12.20

3.0 3.05 50.0 13.25
7.0 3.25 60.0 15.45

8.0 3.50 70.0 17.60
10.0 4.20 80.0 19.75

Matched pairs or grading to 10/o tolerance. add
10%. Ten pieces or more of the same value
oecluct 10% Order Information. All capacitor
orders will be shipped promptly if possible by
UPS. COD requires a 25% prepayment and per-
sonal checks must clear before shipment. Adding
Oao for shipping facilitates shipping procedure.

residents of Hawaii and those who require Blue
_abel air service, please add 20°/o There is no
ee for packaging or handling We will accept
MasterCard or VISA on mail or phone orders

Try our free
AUDIO PROJECTS COMPUTER BBS:

300, 1200, 2400, 9600 Baud
24 hours (608) 836-9473

MADISOUND SPEAKER COMPONENTS
8608 UNIVERSITY GREEN

...>...... BOX 4283
F MADISON, WISCONSIN 53711.
: PHONE (608) 831-3433 .1

......
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Receiver with CD Changer
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woes pe, ca nnel em  7 band

eaucAtzer wan analyzer
Offlec CD changer Mb 32 -track
orograrnmong  wireless remole
 Petal SMe

SPECIAL CLOSSall

Sonsul $34995A1.10 -77X MKII
Stereo Integrated Ampliller

-Icceanced amp. clelNers 110
watts MS per *Arse' Large LED
power level meters Ilwarectlonal
tope clubbrg  SAC Mono Input 
tea biOa bash  Petal S5Xe

Teoc
11-770
3-14ead 14X Pro Cassette Deck
 Dotry BrC nate .< Pro
dynamic exporan rypern True
tope rhonitan2 bas One Nang
.p,arerryollernua Sea.. e,ryyk
tra . Petal $469

$26995

Shure Si
v45 Type V -MR
Micro Ridge Phan* Cartridge
 MICI0 neve st,ke lop E0cellen1
hookotairy Dynamo staMeer  Sole
Wad sMus protectkon  Duo-pont
dorm. gauge  Retail 721:9

ash
Nikko
NA -1050 $19995
Audio/Video Integrated Amp
 105 wens oei chart. 2 -lope.
2 des kne anct micropnone runs
con oe frbed1ogetner  Super bass
Pau wet. or, balance tone
controis auftx-1 rnixng functans
 Petal Moo

MagnavOx $29995
CDR650
Audiophile CD Player
 Flawless sand pl. Me ulernate
memory Program up to 785
selectrons Iran your CO collect.) in
Permonen, memo,  4 times
aerTrt.01:1;liZoi nter  Wireless

Dual
CS505-2
Belt Drive Turntable
Ben One ierniputonsoic system

711, fully 11001inQ Su.1105515
1:nano taonce toned,  Rana.

C.101 tVOreahOn OPSOrPrq
wood base  Petal 5200

519995

Technics
SL -P520 $27995
Advanced CD Player

1.4061,09r 49g1grX17P
remote wen soksrne conwor  Retort
SA75

dbx
$17995224X -DS Type 11

Noise Reduction System
 Rack rnounl.le NR system sehch
ellatively dOubles tope deck,

reduction'rrold% stZnq
nova

embag monr  Re1a
521.1

dbx0 $6999514/1
Audio Equallser/Analyrer
 Aux:mac cornmilerltea 001.1011ter
onot,es sauna Spenurn  [at di
stow speeds  Microprocessor,
controled la band fr:,  Mementos
20 afferent 'corn settings  includes
microphone 491011 512a

au

Technics $49995
SL -P1000
Staki-M-the-Art CD Player
 Wireless remote MIT Oa. vokone
control  Accesses any track n less

mon one second  6010-11110100
021021 pcss  Dud DA converters
 Pad Met  Petal $1100

Technics $119995
05.1506
Pro Reel -To -Reel Tope Recorder
 3,rnotor direct owe

d-clannet P.MaocIr rood  .01,
bcked capstan

:7,T.°;;,t4e"'

Reyerdynomic $17995
DT -990
Audiophile Stereo Headphones
 Doe. ele heodocone 4.7111

untelesable 1,equenc0 resPonSe
5-3511if  Unroof moving coil
ossemblv  f xCePeona 11111nxem
response  Rel. 5200

"Koss $38Pro 4/AAA +
Improved Pro Ster
 DV°. Mod/ driven .3.1.1roi

Cushoned oadS
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 Deep egnt bass response Retal

an

S85

All PRODUCTS CARRY MANUFACTURERS WARRANTIES

- TO ORDER BY MAIL 1st
SIND rx0Ner ORDER CF 00,10 OR CASleaS odAVIRCARD VISA OP m. 1Include

2°Alrlort.r,V.71.011:4:4?..12:
FOR WPOORARMICAL ROORs000.0015,10.0 .070. .0 1000 01.1.0.1111,

0*89..800-221-8180
In New row. iiia and Canada CAI/ Mill cil.11.er lo  to /1A. 501.1o, AM le  PM, 1..10 AM to 5 MA

toar.800-426-6027

MAIL ORDER

0 AUDIO SELLS GREAT USED EQPT BY MAIL ORDER'
TELEMARKETING. Risk free. Money back. Reliable.
Experienced. Dutch auction style we lower all prices
monthly until mdse sells. APOGEE Duetta 2 (w/mods)
$2,149; ACOUSTAT 2 + 2 (w/Med) $1,249. 2M (w Med) $795:
CAL Aria (1mo old) $1,299; MERIDIAN 207CD $1,025, Pro
CD $599, McIntosh CD $995; SONY CDP-705ESD $945;
AUDIO RESEARCH SP9 $1,388 (3wks old). D79 $1,595;
LAZARUS Cascade $389; PS AUDIO 200C 4.5 $1,449;
STAX Lambda Pro2 $499, Prot $449, SRE16N $64, SRD-X
$69, Lambda/SRDX $245, SRD-Pro $99; MONSTER
REF1A $69, 2m $65, 4m $115, 16' $135, IL300 1m $14, CD
2m $39, M1 4' pr w/GS $67, CD 1/2m $20, XTerm $14; FMS
Blue 2m $95; PYRAMID Metronome 2's $1159, MET7'S
$272 (new); B&O CD -X $379: QUAD 303 33 $229; ADCOM
GFA555 $469 (mint); SOTA Sapp SOUTHER, Kiseki/mm
(mint) $1,199; REVOX B77 $749; THIEL 03 $469; PHASE
TECH PC800 $479; FRIED 03 $249, Beta $188; PARA-
DIGM 5SE $239, 7SE $339; ADVENT Large (orig) $195:
AR5 (orig) $195. JBL Minigon pr $529: Paragon (mint)
$3,875; PHASE LINEAR 400 (orig) $269; APT One $299;
HAFLER DH100 $139, DH102 $15; TUBE GOD NB -2 $79;
DYNACO Mk3pr (GSI Mod) $599, FM3, $72, PAT4 $47,
PAS3 $94; AR Xa (orig/mint) $88, Xa (w/o arm) $35, ES1 arm
only $65; ADVENT Time Delay $249; AUDIO PULSE Time
Delay $229; FOSGATE/TATE 101A Time Delay $364: SONY
SDP505ES Digital Time Delay $450: CROWN D75 $250,
SL2 $295; HARMAN'KARDON (all as-new/mint) TD302
$319, E08 $179, 7951 $499; MAGNAVOX CDB460 (factory
refurb/as new 1yr guar'ty) $149, FD2040 (metal) $149,
CDB465 $159, CDB471 $169. CDB650 $275. ALL
MAGNAVOX CD's are like new, look new and factory ser-
viced for minor elec/mech flaws, all w/1yr warr.); BOSE 4401
4/ch $299; MARANTZ 4000 4/ch SQA2 $139, 3300 $88;
SAE 31B $59; LEVINSON MC cards D6/D1/A4E/A3 all $129;
VERION MK1S $139; AR TO4 (remote tuner as new) $225:
PHILIPS CD770 $345 (mint); YAMAHA CD3 $175; KEN -
WOOD KR7600 $169, KT5500 $69, KA7100 $135, KT7500
$105 (both $225); SONY STJX520AN remote tuner $88
(mint); LUXMAN R113 $250, D90 CD $275; DBX 200XG $89,
400XG $149, dbx BX1/CX1 (mint combo) $4,279; THORENS
TD166MKII(w/new GRADO) $195; We sell all GRADO at
savings; KLH 8 radio/no spk $85; FERROGRAPH 7 r/r $249;
JANSZEN 65 elec twt (1) $75; WEATHERS ML -1 Syn-
chromatic noble (collectible) $250; MARANTZ 7C wood cab
$50; McINTOSH C22 wood cab $50; ELECTROVOICE
EVX-1 4ch decoder $50; DUAL 1229 78RPM liable IN/new
GRADO 78 cart $199; DUAL 1216 78RPM tt w/new GRADO
78 cart $169; QUAD ESL (bronze) $750; SONEX NX-3 3"
64sq' $150; THORENS TD124/Grado wood arm (mint col-
lectible) $365; USED SONY trade-ins: AVH555ES $235,
SEQ333ES $335, TCK666ES (3hd mint) $375, TCK444ES/
II (3hd mint) $299. BULLETIN, BULLETIN: Very special
pricing closeouVdiscontinued finishes SOTA/Sapphires and
Stars. Hopefully some left as you mad this. Call quickly.
Please visit the smallest shop on Earth. We stock all PS
AUDIO gear, PHILIPS CD players, SONY ES & PCM and
MAGNAVOX CD. This ad eff. 3/31/88. Subject to prior sale.
No catalogs/lists. Looking for something used? Put the 0
detectives on the case. 0 AUDIO, 95 Vassar St., Cambridge,
MA 02139. (617) 547-2727.
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Now, anyone can build ----:--:j
a superior loudspeaker from
scratch. All the help you'll need.... $14.95

OLD COLONY SOUND
Box 243, Dept. LDA, Peterborough, NH 03458

NAME

STREET

CITY ST ZIP

CREDIT CARD TELEPHONE (MC/VISA):
603-924-6371 or 924-6526, (9-4 EST, M -F)
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THE IDEA BEHIND OUR
NEW CASSETTE DESIGN

IS NO GREAT SHAKES.
I NO. M..

OLD XLII

1940

When it comes to audio performance, there's no such thing as
good vibrations. To guard against unwanted resonance, we at
Maxell have re-evaluated and virtually recreated every element in
our new XLII cassette. From the special screening shield to the
dual damping sheet to the extraordinarily durable cassette shell.

As a result, we've dramatically reduced modulation noise that
causes distortion and blurred sound. Just how dramatically is evi-

denced by the graphs to the left, recorded
when we tested our old and new cassettes
with a digital spectrum analyzer.

During both recording and playback,
our new cassette mechanism ensures
maximum performance by keeping
vibrations to an absolute minimum. In fact,
the only thing we may have left shaken up The Tape That Delivers
is our competition.

'flaxen

maxell
Higher Performance.

NEW XLII C 1988 Mattel] Corporation of America. 22-08 Route 208, Fair Lawn, NJ. 07410

Enter No. 25 on Reader Service Card



Sensitivity and care, when
applied to audio design, should channel life rather
than merely reproduce sound.

R E V E A LING

ROVVLANDIt.RESEARCH

Model 7 Differential Mode"' Mono Power Amplifier

The potential of balanced interface technology

can now be fully realized. Jeff Rowland's Differential Mode" technology, achieved with a single direct -

coupled gain stage and no negative feedback, reduces significant types of noise and distortion

by greater than 100 dB. Hear music reproduction without boundaries at select dealers worldwide.

ROWLAND RESEARCH
CRAFTED TO RECOGNIZE MUSICAL SUBTLETY
20-C Mountview Lane Colorado Springs, Colorado 80907 719-528-8388


