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TAe Spirit Captured

In the AR tradition, another milestone.

AR's designers and engineers achieve the ideal:

European Elegance... Exquisite Sound... Affordable
Prices. The quintessence of both sight and sound.
Premiered in Europe - now available in America.

/11

TIMELESS INNOVATION

Enter No. 3 on Reader Service Card



An inside look at one of the
world's three mint forceful
output stages.

Threshold
products
are exclusively
distributed by

Oivishan of
Threshold
Corporation

It belongs to the new
Threshold SA, Vie-the other
two are also attached to
new Threshold amplifiers.

These ultra performance "e series"
models extend the Threshold line
upward. They range from Threshold's
most powerful dual channel pure
class A amplifier to a one -horsepower
monoblock class A AB.

power
under

absolute
control

For information, write.
Threshold Corporatior, ,
12919 Earhart Avenue, Auburn.
California 95603.
For information and cr the
name of your nearest dealer,
call: 1 (800) 888 8055.

Threshold
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THE EVOLUTION CONTINUES

EVIE1S011
MADRIGAL AUDIO LABORATORIES

MONAURAL
REFERENCE AMPLIFIER

N220.5

In the three years since the
Introduction of the Mark Levinson
No. 20 Monaural Reference
Amplifier, advances in circuit
topologies and
components
available to the
Madrigal design
staff have made
it possible to
produce a new
reference. The
No. 20.5 Monaural
Reference Amplifier is an
ultimate statement of our craft
and a benchmark for future designs.

E \ GRAVING /

It enables you to achieve
emotionally complete musical

reproduction in your home.
Owners of the No. 20 may

incorporate these
advancements

through an
exchange of

modules.
Mark Levinson

products are
handcrafted in limited

quantities to ensure their
high standards. Visit your Mark

Levinson dealer to hear how good
music can sound in your home.

Mark Levinsonaproducts are designed and manufactured by MADRIGAL AUDIO LABORATORIES
PO. Box 781, Middletown, CT 06457 ITT TLX 4442158
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Finally there's a remote -control component that didn't forget why audiophiles
buy separates in the first place. Better sound.

The Denon DAP -2500 Pre -amplifier incorporates push/pull digital -to -analog
converters that will improve the sound of the CD Player you have and the
digital tuner and tape deck you may have soon. Denon's MM/MC phono inputs
reveal more of the music that's on your LPs. But the practical beauty of the DAP -2500
is its Integral System (IS) Remote Control, which also operates audiophile -grade
Denon Cassette Decks and CD Players.

Sure, the Denon DAP -2500 stacks
up favorably against the most vaunted

z audiophile preamps. But from now on, there's more to
choosing a pre -amp than meets the ear.

ENON
1,0 272 New Rood, Pars ppony, NJ 0,00 , 7,

VHS -BOX; CD -BOX & TAPE -BOX
Efficient Storage Systems For CDs, Video Cassettes & Audio Cassettes.

Organize video cassettes, CDs and audio-
cassettes with VHS -BOX, CD -BOX and
TAPE -BOX modules. Stand alone units,
an alternative to custom cabinets, they fit
in the space intended for LPs in audio -
video furniture, shelves, and wall systems.
The solid hardwood drawer faces are
available in light and dark oak, walnut,

black lacquer and teak. The VHS -BOX holds
24 VHS or Beta tapes. The CD -BOX stores
60 single compact discs. Two drawers, with
dividers to keep discs upright, hold single
and multiple CDs. The TAPE -BOX holds 64
audio and 8mm video cassettes or 48
VHS -C cassettes in four drawers.
30 day money -back satisfaction guarantee.

CD -BOX and TAPE -BOX: Oak $64.95, Walnut and Black Lacquer $69.95, Teak $79.95.
VHS -BOX: Light and Dark Oak $64.95, Walnut and Black Lacquer $69.95, Teak $79.95.
Dimensions: w 6 3/8", h 12 3/4", & d 14 3/4". VHS -BOX: w 9".
To order call 800-247-2018. In NH call 603- 464-3999.

Designed and manufactured in the USA
By Hills Products Inc.
PO Box 1015, Hillsboro, NH 03244 21717-1217.1
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SIGNALS & NOISE

The Lirpa of Luxury
Dear Editor:

Readers of your magazine who are
interested in acquiring DAT recorders
may be interested in Lirpa Travel's all-
inclusive three-day DAT shopping
tours to Tokyo's glamorous and excit-
ing Akihabara electronics store district.
There, Audio readers will have the
choice of more than 30 home, porta-
ble, car stereo, and professional mod-
els to choose from, and more than
2,000.shops to visit-all within walking
distance of their hotel-and for prices
lower than you'd expect to pay for a
DAT recorder at your neighborhood
audio specialty salon.

For example, a Sony TDC-D10 por-
table sells in some American shops for
$3,500. But you can take our DAT
shopping express, arranged in con-
junction with Kintetsu International Ex-
press, have dinner at your hotel in To-
kyo, and return with a TDC-D10 for an
all-inclusive price of $2,700-a sav-
ings of $800. Or if you're in the market
for a Technics Model SVD-1100 home
deck, the savings over the U.S. retail
price of $4,000 is $900. Tour prices are
good for April 1 only and are based on
double occupancy. Departure will be
from New York's John F. Kennedy In-
ternational Airport, on All-Lirpa Air-
ways. The actual price of each tour
depends on the make and model DAT
unit you select.

Here's the itinerary: Check in at
ALA's departure terminal at JFK on
April 1. Your Boeing 747 Skyliner will
whisk you to Tokyo's new Narita air-
port, landing at 4:15 the following day.
(En route, you cross the International
Date Line, an experience savored by
all world travellers.) After clearing im-
migration and customs, board an air-
conditioned Airporter coach for a trip
to the downtown T -CAT terminal, a few
minutes by taxi from your hotel, the
Washington, located in the heart of
bustling Akihabara.

There's time for a leisurely dinner in
the hotel coffee shop before turning in
for a good night's rest. The following
morning, after a typical Japanese
breakfast, our experienced guide will
direct you through the maze of elec-
tronics specialty shops which make up
Akihabara, to the one which offers you
the best deal on the make and model
you have selected. You are, of course,

free to do any other shopping you wish
in this audiophile's bargain paradise
before grabbing a cab back to the T -
CAT terminal for your return, via Air -
porter coach, to Narita airport. Thanks
to the International Date Line, you ar-
rive back at JFK only moments after
you left Narita-on the same day! The
only difference is that you now own the
DAT recorder of your choice and have
enjoyed a unique shopping experi-
ence! Total elapsed time: Just over 72
hours.

Side trips and extensions in Japan
are, of course, available from our of-
fice-if booked at the time of the initial
reservation.

1-ene Lirpa
Member, A.S.T.A.
Lirpa World Tours

New York, N.Y.

Remote Control Life Preserver
Dear Editor:

Leonard Feldman's review of the Ya-
maha CDX-1110U CD player (Septem-
ber 1988) makes note of the seeming-
ly useless remote open/close drawer
feature. My Denon DCD-900 also has
this feature, and I have always been
amused by its presence. However, I

thought your readers would like to
know that this feature does have an
extremely vital function.

One evening a few weeks ago, I had
dozed off in my listening chair during
Vivaldi's "Four Seasons." I awoke to
find a young and rather nervous bur-
glar standing beside my component
cabinet, pointing a small -caliber hand-
gun at me. He half-heartedly squeaked
out: "Hold it right there, mister," with a
lump in his throat larger than the one
that was in my own.

Because I had the remote control for
the CD player in my right hand, I quick-
ly remembered the drawer open/close
button. I gently pressed it while staring
the intruder in the eye. As the drawer
opened, it hit the smoked glass door of
the cabinet with a loud "thunk" and
proceeded to push the door all the way
open. The opening door tapped the
burglar on the elbow, startling the hell
out of him. He turned so quickly that he
smashed his thumb against the edge
of the glass and dropped the gun on
the rug. I shouted, "Get him, Ed," al-
though no one else was in the house. I
leaped from my chair to the floor. Ex-

pecting Ed, the bewildered prowler
turned toward the door; meanwhile, I

reached the gun and trained it on him.
A prompt response from the police

had the culprit on his way to the hoose-
gow in less than 10 minutes.

So, when you smirk at the drawer
open/close feature on your CD's re-
mote control, remember that it might
save your life some day!

Prof. I. Lirpa
Horse's Breath, Mont.

Quip of a Quote
Dear Editor:

I enjoyed Leigh Silverman's article,
"Earning a Deaf Ear: Loud Music and
Hearing Loss" (January). However, the
lead quote that was attributed to me
was a humorous remark of a friend, Dr.
Dixon Ward, during one of our ragtag
barbershop quartet practices. (Dr.
Ward is now a leading researcher in
noise -induced hearing loss but worked
his way through college by playing pi-
ano in a band.) As best I can recall,
what he said was: "I think God must
protect musicians, or they would have
much greater hearing loss than they
do." If I didn't attribute the quote to Dr.
Ward, who knows a hell of a lot more
about hearing loss than I do, I should
have.

Mead C. Killion
Etymotic Research

Elk Grove Village, III.

Dubber's Delight
Dear Editor: ;

"EQ and NR: Striking a Balance"
(August 1988) finally answered some
tape deck questions which had been
bothering me. First, why didn't Nakami-
chi provide automatic EQ/tape switch-
ing on the BX-300? (Your review of the
similar Nakamichi CR-4A deck, in the
same issue, emphasizes the freedom -
of -choice versus responsibility -for -set-
up question.) Second, if I still intend to
listen to a tape at home, should I re-
cord in Dolby B or Dolby C NR for a car
deck equipped with only Dolby B NR?
(Answer: Use Dolby C NR.) Third, is
there a lot to be gained by combining
Dolby C with dbx NR? (Answer: Advan-
tages are slight.) A great article for
button -happy, NR -conscientious tape-
o-philes. Thanks!

David Ochroch
Arlington, Va.

AUDIO/LIRPA 1989 5
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McIntosh CR7 /CR
Remote Control Sysem
The McIntosh infrared Remote
Control System provides unusual
versatility with operating simplici-
ty. It is a system which provides
remote control in one listening
area, yet can be expanded to pro-
vide individual source selection
with independent volume settings
in up to five additional areas. In
each of these areas, when con-
nected to a McIntosh tuner,
designed to connect to the in-
frared remote control system and
a McIntosh compact disc player:

1) you can turn on the AC
power to the local area or
turn off the AC power for the
local area only, or for all
areas;

2) you can select the listening
sound source (tuner, corn -
pact disc, or preamplifier) for
the local area while other

Oinks] :R7

REMOTE CONTROL SYSTEM

areas can choose their listen-
ing source independently; I

111,1nlush Cs,
REMOTE AREA CONTROLLER

3) you can adjust the volume in
the local area and not affect
the volume in other areas;

4) when the tuner is the sound
source, you can select the
stations you wish to hear on
either AM or FM and depen-
ding on the tuner, scan the
preset stations on either AM
or FM or search the entire AM
or FM band;

5) when the compact disc
player is the sound source,
you can put the CD player in
the play mode, shift to the
next track or the preceding
track on the disc or stop the
play from the disc; or
you can select the
preamplifier as a program
source with all of its con-
nected sources.

JOB 'K
DATE

SCALE
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C34V Audio/Video Control Center

McIntosh is the answer! Best
sound, technological superiority,
versatility, quality construction
and long life.

The C34V Audio/Video Control
Center is the distillation of more
than 30 years of technological
progress. It is mind boggling in
its usefulness and flexibility.

After all, it's really two
preamplifiers; it includes:

-The most flexible, complete
stereo preamplifier

- The most flexible, complete,
separate stereo recording
preamplifier

- The most flexible, complete
program compressor and ex-
pander that can operate in
either the listen or record
preamplifier

-High quality, high perfor-
mance distortion -free five
band, tone shaping controls
that can be used in either the
listen or record preamplifier

-High quality, high perfor-
mance monitor power
amplifier that protects your
speakers and your music with
the exclusive McIntosh Power
Guard and Sentry Monitor
Circuits.

With the MVS-1 Video Selector, the
C34V will provide both audio and
video control.

It has a dual preamplifier system
that provides separate listen and
record program control. You may
listen to one program while you
are recording a different program.
With the McIntosh MVS-1 Video
Selector, the C34V will switch

MCD7007 Compact Disc Player with
18 -Bit dynamic range

video and audio signals for view-
ing, listening and recording.

A low noise, electronic input swit-
ching system adjacent to the in-
put jacks gives greater source -to -
source isolation, low audio distor-
tion, and freedom from noise and
hum pick-up.

A five band program equalizer ad-
justs and improves the loudness
contrast of the five most impor-
tant frequency ranges. Musical
balance can be adjusted to com-
pensate for listener preferences.

A precision volume control is elec-
tronically trimmed during
manufacture to maintain channel
balance accuracy to a fraction of a
decibel (dB). This high order of ac-
curacy assures continuing pro-
gram balance as the volume is
changed.

An active circuit loudness control
is electrically independent of the
volume control. Close conformity
to the Fletcher -Munson equal
loudness curves can be attained,
regardless of the volume control
position.

A compandor expands or com-
presses the dynamic range of the
program material. Compressed
recordings and broadcasts can be
expanded to restore dynamic
range. Tapes can be compressed
and replayed using expansion to
improve signal-to-noise ratio.

McIntosh is the answer!
Best sound, ease of use,
quality performance,
technological leadership
plus long life.

The third generation Compact Disc
player continues the world-wide
McIntosh reputation for
technological advancement as the
reason for a new model. In the
MCD 7007, every advanced aspect
of performance is improved.

New integral massive cast disc
drive platform whose variable
reluctance suspension system is
adjusted and tuned to reduce or
eliminate both high and low fre-
quency resonances, and the im-
pact of vibrations and shock

A low mass, low inertia, high com-
pliance single beam laser pen. The
laser pen assembly achieves ex-
ceptional radial trackability
through a sub -miniature,
resonance damped, precisely
balanced rigid system design.

The single -spot laser - which was
already recognized for its readout
purity - stays even more precisely
on track and in focus, and the
digital signal that is read out is
processed even more truthfully.
Even in the face of disc eccentrici-
ty and warp and of disc defects or
dirt that would interrupt play in
the majority of players, the sound
of the McIntosh MCD 7007 Com-
pact Disc player sets superlative
standards of purity.

The focus and collimator lenses,
the receiver and transmitter faces
employ flat glass replica
technology.



A large FIFO memory can adsorb
any data stream fluctuations with
adaptive error corrections which
can handle bursts to 15 audio
frames.

The full 18 -bit dynamic range is
derived from matched linear input
to output dual 16 -bit digital to
analog converters with 4 -times
oversampling.

The single DAC chip - specifically
selected for high specification -

incorporates separate 16 -bit con-
verters for left and right channels.
There is no multiplexing, no delay
time between channels, but an ex-
tra 4 dB of channel separation.

Both high -precision servos are in-
tegrated to a higher degree than
ever, embodying many functions
that have to be performed with
discreet components in other
players. For these functions, there
is no wear, no deterioration with
time no setting -up adjustment to
go wrong. Thus a permanent im-
provement in readout accuracy.

vides maximum error detection
and correction. Error correction
has soft muting reenforced with
enhanced error concealment of up
to 8 uncorrectable samples.

The motorized front -loading tray is
designed to be anti -jamming and
protected from damage by forced
closure. It will close directly to
play the disc or to stand by for
additional instruction.

Volume can be controlled from
either the hand held remote or the
front panel touch buttons.

The 10 -key access pad permits
direct access to the track desired,
any sequence of selected tracks,
preprogramming by track, index,
time or combination of these.

Three speeds are used to search
forward or backward with the
sound muted only in high speed
mode in either direction.

The MCD 7007's all -integrated
system is configured to lay down
a new standard for compact disc
performance and sound.

111,1nlosit
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McIntosh MR 7082 AM/FM Tuner

McIntosh is the answer! Best
sound, more stations, easier to
use, cutting edge technology,
plus long life.

McIntosh has earned world renown
for its technological contributions
for improved sound. The FM/AM
McIntosh MR 7082 Tuner is conti-
nuing evidence of McIntosh
technological superiority and in-
tegrity and the McIntosh reputa-
tion for durability, long life, and
best sound. In a McIntosh you get
user -oriented facilities and ap-
pearance, and a design that pro-
vides for ease of maintenance or
repair. These fundamental
elements are incorporated in the
McIntosh MR 7082 FM/AM Tuner,
the easiest to operate yet with ex-
tensive useful features.

Some of the features that set the
MR 7082 apart from the ordinary
are:
The advanced FM/AM tuner design
of the MR 7082 displays the sta-
tion frequencies digitally. Stations
are selected easily by use of the
manual tuning knob, use of the
SCAN up or down touchbuttons,
use of the preset station
touchbuttons, or use of SEARCH,
which will preview the preset sta-
tions for 5 seconds each.

Once tuned, AUTOMATIC FRE-
QUENCY LOCK assures rock solid
adherence to the center of the sta-
tion's broadcasting frequency by
tracking any variations that might
occur on either FM or AM.

The sound enhancing MONOPLUS
audio processor presents, on AM,
an aural picture that is more

'stereo- like' in quality and dimen-
sion. On noisy, weak FM stations,
MONOPLUS provides reduced noise
and retains a broad stereo -like
sound.

Virtually automatic tuning on AM.
The ease of FM tuning has been
extended to AM with a new, McIn-
tosh exclusive, AM automatic
center tuning circuit.

As in FM, when using the present
touchbuttons, the auto -tune cir-
cuit searches for the center of the
AM broadcast frequency. When
there, AM -AFL locks to that center
point for drift -free, distortion -

reducing, center channel tuning.

The most useful and flexible AM
antenna system will suit your par-
ticular installation. In noisy AM
locations, a noise reducing, noise
cancelling, shielded loop will pro-
vide an ideal input signal. In a
remote location, a conventional
'long wire' antenna can be used,
and in strong signal areas, a sim-
ple short piece of wire (6' long)
will be adequate.

A unique Phase Locked Loop
Multiplex decoder delivers STEREO
FM with lower distortion, lower
noise, and better separation.

A rear panel connector provides
adaptability for complete remote
control with the addition of a
McIntosh infrared REMOTE CON-
TROL system.
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DIGITAL DYNAMIC STEREO POWER AMPLIFIER MC7270

SOPER

McINTOSH MC7270 POWER AMPLIFIER

POWER OUTPUT
IN STEREO
270 watts minimum sine wave con-
tinuous average power output per
channel, both channels operating
across 1 ohm, 2 ohms, 4 ohms, or 8
ohm loads.

AS A MONO BLOCK
540 watts minimum sine wave con-
tinuous average power output into 2
ohms, 4 ohms, 8 ohms, or 16 ohm
loads.

McIntosh is the answer!
Best sound, unequalled
technology, highest
quality, long life.

McIntosh Amplifiers are the first
and only amplifiers specially
designed to fulfill Digital Dynamic
Range demands. They outperform
all others when listening to sound
derived from digitally recorded
tapes, records and compact discs.

McINTOSH MC754 POWER AMPIFIER

POWER OUTPUT
IN STEREO
100 watts minimum sine wave con-
tinuous average power output per
channel with both channels operating
across 8 ohm or 4 ohm loads.

AS A MONO BLOCK (Bridged)
200 watts minimum sine wave con-
tinuous average power output across
an 8 ohm load.

Performance comes from this
capacity for overload: 10 decibels
of overstress at less than an
average of 0.3% distortion!

For an amplifier to handle a three -
decibel overload, it must have a
full- time capacity of twice its full
power. An over stress demand of
10 decibels is a demand for 10
times the full power capacity of an
amplifier. This is the real world of
Digital Dynamics Range demand.
flow to achieve the performance
demanded, which often lasts from
minutes to only a few thousandths

of a second, and to achieve the
goal economically, is a real
achievement.

McIntosh amplifiers with POWER
GUARD are the only amplifiers
which can tolerate 10 decibels of
dynamic overload, without distor-
tion breakup. Any sound source,
CD, tape or analog records will be
reproduced with greater accuracy,
lower distortion and maximum
fidelity on a "Mac". For you, that
means better sound, greater
musicality, greater enjoyment and
lasting pleasure.

McINTOSH MAC2500
POWER AMPLIFIER

POWER OUTPUT
IN STEREO
500 watts minimum sine wave con-
tinuous average power output per
channel, both channels operating
across 1 ohm, 2 ohms, 4 ohms, or 8
ohm loads.

AS A MONO BLOCK
1000 watts minimum sine wave con-
tinuous average power output into 0.5
ohm, 1 ohm, 2 ohms, 4 ohms, 8 ohms,
or 16 ohm loads.



The answer for best sound, faithful stereo image definition and
musicality is the McIntosh family of outstanding loudspeakers

In the never ending search for
perfection in reproduced music, it
is necessary to meet these critical
characteristics.

Transparency of sound
Coherence of sound imaging
Definition of musical in-
struments
Musical balance
Musicality of expression
Absence of typical loudspeaker
sound

Each member of the McIntosh
family of music reproducing in-
struments is designed to meet
these demands.

Each McIntosh loudspeaker is con-
ceived in total dedication to the
pursuit of excellence, the time re-
quired to develop the research
program to meet these criteria has
spanned at least two decades. The
elusive combination of variables
required to yield a uniform field
has been tantalizing researchers
for many years. Finally, after
McIntosh built one of the most ad-
vanced and best instrumented
acoustical laboratories in the
world was it possible to follow the
many theoretical leads to their
conclusion. Then, after this exten-

Handcrafted with pride in the United States
by dedicated, highly trained craftspeople.

sive effort of analyzing so many
different approaches to uniformity
of field, was it possible to syn-
thesize all of this knowledge and
in one flash of intuitive genius the
director of our acoustical
laboratory saw a seemingly simple
solution in the correct matching
of diameters, masses and com-
pliances and what evolved is a
new measure of accuracy and
realism. The intellectual and emo-
tional experience of listening to a
McIntosh is something you simply
must enjoy in your own home.

For information on McIntosh pro-
ducts please send your name, ad-
dress and phone number to:

McIntosh Laboratory Inc.
Department 4-9-A
PO Box 96 East Side Station
Binghamton, NY 13904-0096

Enter No. 27 on Reader Service Card



TAPE GUIDE
HERMAN BURSTEIN

Right -Channel Problem
Q. When playing a cassette, my

deck's left channel seems clearer than
its right. After cleaning and demagne-
tizing the heads and checking all con-
nections in my stereo system, the
problem remains. I tried switching the
interconnects between the deck and
receiver-that is, left output of the deck
to right input of the receiver, etc.-but
then the left channel sounded poor.
The problem only affects the high fre-
quencies. All my recorded tapes ex-
hibit the same problem, although they
sound fine on other decks. Do you
have any idea what is wrong?-Mike
Cherepkai, Terre Haute, Ind.

A. It appears that the problem is in
your deck's right playback channel. A
variety of things could be responsible.
The right (lower) gap of the playback
head may have worn excessively,
causing treble loss. The right section of
this head may have an internal defect,
such as a partly shorted coil. There
may be a defective transistor, capaci-
tor, or resistor
ics of the right channel. Finally, a com-
ponent in the playback equalization
circuit for the right channel may have
appreciably changed its value.

doubt that you personally can do
anything to remedy the problem, other
than to take your deck to a competent
service shop. Check with the deck's
manufacturer, if possible, to find the
names and addresses of the autho-
rized service shops in your area.

Inputs and Impedances
Q. A tape deck was recently

passed on to me. It has two inputs
marked "Right Line Input" and "Left
Line Input." What value is line imped-
ance? I can arrange any source need-
ed.-Alexander Bell, Bala -Cynwyd, Pa.

A. Your question is not quite clear to
me. Therefore, I will discuss the sub-
ject in general terms, quite possibly
beyond your area of interest. Hopeful-
ly, you will find your answer some-
where in the discussion.

Line inputs are designed for relative-
ly large signals, typically 0.5 V, and
ranging from about 0.1 to 2 V. In con-
trast, low-level inputs are designed for
relatively small signals, typically about
5 mV (0.005 V), and ranging roughly
from 1 to 50 mV. Low-level tape deck
inputs are intended principally for dy-

namic or capacitor microphones, and
similar types with relatively low output.
Low-level (mike) inputs are found on
about one-third of cassette decks. In
the case of receivers, low-level inputs
are intended for moving -magnet pho-
no cartridges, while extra -low-level in-
puts (sometimes furnished) are intend-
ed for moving -coil cartridges having
an output about one -tenth that of a
moving -magnet type.

The line inputs of a cassette deck
usually have a load, or input, imped-
ance of 20 kilohms or more-perhaps
up to 50 kilohms. Sources such as
preamps (tape outputs), receivers
(tape outputs), equalizers, noise -re-
duction devices, tuners, CD players,
etc. typically have a source, or output,
impedance of about 2 kilohms or less;
500 ohms to 1 kilohm is quite common.
The ratio between load impedance
and source impedance should be
about 10:1 or greater, in order to avoid
distortion and significant aberrations in
frequency response. Hence, even if
the source impedance is fairly high as
such impedances go (say, 2 kilohms)
and the load impedance is a relatively
low one (say, 20 kilohms), there should
ordinarily be no problem of a mis-
match.

To round out this discussion of im-
pedance matching between sources
and the components they feed, it may
be mentioned that moving -magnet
phono cartridges generally require a
load impedance of 47 kilohms and a
capacitance in the vicinity of 200 or
300 p.F; moving -coil cartridges need
about 10 to 100 ohms.

Taping 78s
Q. I am planning to purchase a cas-

sette deck and to partially use it for
taping 78 -rpm records. Given the nor-
mal variation in starting, stopping, and
getting up to speed, it seems to me
that many difficulties loom ahead. Is
there a reasonably simple method of
taping these records?-B. Carlat, Ma-
plewood, N.J.

A. I see no problem. A tape deck
usually starts up quite rapidly. Just af-
ter you place the cartridge stylus in the
lead-in groove, start up the cassette
deck. Many decks have a pause
mode, which keeps the deck in record
function, but the tape is not running.
Simply push the pause button to start

up the deck or push it again to stop the
deck. When one side of a disc has
been recorded, push the pause button
to stop the deck. If you make a mis-
take, you can erase that part of the
tape which contains the error and try
again. Every deck has a counter,
which can help you to identify the sec-
tion of the tape on which you wish to
record, erase, etc. While the counter
may not be 100% accurate, it is usually
accurate enough for working pur-
poses.

Why Not dbx NR?
Q. I have never seen any prerecord-

ed tapes using dbx NR. Is there any
reason for this?-Dan Rasmussen, Ma-
rengo, Ill.

A. Dolby noise reduction is almost
universally available in cassette decks
with the least pretension to quality,
whereas dbx noise reduction is avail-
able only in some of the better decks.
(This does not mean, however, that a
deck must have dbx in order to fall into
the "better" class.) Hence, prerecord-
ed tapes favor Dolby noise reduction-
usually Dolby B NR, because many of
the cheaper decks have only Dolby B
and not Dolby C NR.

Editor's Note: Actually, there were
some tapes issued with dbx encoding
approximately a decade ago, about
three or four dozen in all. There were
also some LP records released as well.
As I recall, the sound on some of these
tapes and discs was pretty good. The
problem the folks behind this introduc-
tion and use of dbx NR encountered
was a sort of chicken and egg situa-
tion. Why, the big record and tape firm
executives would question, should we
put the money into equipment to make
up tapes and discs in this format when
Dolby NR is so much more popular, at
least in tape? If the resulting tapes
would be incompatible, they said, why
should we pay any attention to this at
all? As I understand it, the question of
whether the resulting decoded tape (or
disc) was quieter in playback was ig-
nored in favor of these marketing ques-
tions.-E.P. A

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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"The stEreo sounds so good I could drive all night."

 

H

"You just did."

It could happen to you! The exceptior ally deal
and acoustically pure sound of Pyle ['river' car
stereo speakers maces driv ng so enpyable time
seems to fly by.

Now you can exper ence Pyle 's supe-ior sound
reproduction in a pcwerful new serieE of high 'idelity
woofers. Pyle PRO woofers use only high quality
components with abundant overload capabilities to give
you a powerful combination of true rrksical qua ity and
sheer sonic energy

American -made Py e Driver' PRO woofers meet and
exceed the demand of today's digital technolcgy with
these state -of -the -al features: polymer laminate cones,
double -layered PolFoam surrounds. cross -laminate
spiders, high temperature PolyTherrr al Kaptoi
voice coils, vented pole pieces, massive motor
structures, and heavy duty housings Pyle PFO
woofers have been designed by car s ereo enthusiasts
for car stereo enthusiasts.

For maximum power and performance. comtine
Pyle PRO woofers with Pyle Digital Demand amplifiers -
then "Crank It Up" and let time fly by.

For the name of the Pyle dealer nearest you write
Pyle Ininstries, Inc  Huntington, IN 45750

A Harman Inernational Company





"NEVER IN THE HISTORY OF HIGH FIDELITY SOUND

HAS ONE COMPANY OFFERED SO MANY FEATURES

COMBINED WITH SUCH PERFORMANCE AND ELEGANCE."

WHO MADE THIS STATEMENT?
Discriminating listeners as they discover the

new Revox B200 -S Series may indeed con-
firm this statement with their own words
of praise and feelings of pleasure. No other
hifi line is in its class. Revox is at the Peak
of the Pyramid.

M ULTIROOM
SOPHISTICATION.
The Revox Multiroom option can transform
your Revox B200 -S into a master control
center for your mansion, townhouse or
apartment allowing independent selection
of music sources in any room with our IR
remote control unit. The Revox Multiroom
system is fast and simple to install, and pro-
vides the highest quality sound throughout
your home.

BEAUTIFUL COMPONENTS.
Rich, elegant and beautiful appearance, like
nothing else on the market. Highly polished
black piano finish sides and gold and black
faces tell you these are the most eye -pleas-
ing hifi components available-graciously
adaptable to any decor, any living space.

EXPENSIVE,
YET GREAT VALUE.
The B200 -S Series looks expensive and is
expensive. But Swiss precision design and

engineering excellence, faultless audio per-
formance, and numerous features not found
on other brands-at any price-make these
components worth the investment. At over
$10,000 for a complete B200 -S system, the
Revox choice is only for the few who can
appreciate and afford the finest.

AT THE PEAK
OF THE PYRAMID.
Include the new Revox Duetto speaker sys-
tem with the B200-5 Series for matching
style and elegance. This remarkable new
compact speaker is designed to blend easily
into your living environment, yet it offers
sound quality that will astonish you with
its size, depth and clarity.

Move up to Revox and experience home
audio electronics at its best, in the Swiss
tradition of the highest quality and precision
engineering. The Peak of the Pyramid is for
the very few. Start
your journey to the
pinnacle of audio
perfection by
asking your h:fi
dealer for a
demonstration.

STUDER REVOX
Studer Revox America, Inc.

1425 Elm Hill Pike
Nashville, TN 37210

(615) 254-5651

See page 16
for the Revox dealer nearest you.



REVOX SELECT
DEALER DIRECIORY

SEE AND HEAR THE
INCOMPARABLE 100/200S SERIES

AT THE FOLLOWING
SELECT DEALERS

CALIFORNIA
Beverly Stereo, Los Angeles (213) 651-3523
Harmony Audio Video, San Francisco (415) 661-2525
Paris Audio, Los Angeles (213) 820-2578

Woodland Hills (818) 704-7677

CONNECTICUT
Audiocom, Old Greenwich (203) 637-3621

FLORIDA
Audio 2000, Hollywood (305) 962-5300
Boss Audio & Video,

Altamonte Springs (305) 332-9043
Sound Components, Coral Gables (305) 284-9360
Sound Plus Wood, Boca Raton (407) 391-1843

GEORGIA
Stereo Shop, Smyrna (404) 438-2423

ILLINOIS
Audio Consultants, Evanston (312) 864-9565,

Hinsdale (312) 789-1990,
Libertyville (312) 362-5594

Audio Enterprises, Chicago (312) 527-2252,
Chicago Heights (312) 754-6056

Paul Heath Audio, Chicago (312) 549-8100
Victor's Stereo, Chicago (312) 787-0750

KANSAS
Kief's Records and Stereo, Lawrence (913) 842-1811

MASSACHUSETTS
Audio Studio Stereo, Brookline (617) 227-0111
Music Box, Wellesley (617) 235-5100

MICHIGAN
Hi H Buys, Ann Arbor (313) 769-4700

East Lansing (517) 337-1767
Lansing (517) 321-2373
Midland (517) 839-0972

NEW JERSEY
Sight and Sound, Morristown (201) 267-6700

NEW YORK
Innovative Audio, Brooklyn (718) 596-0888
Thalia HiH, New York (212) 371-2111
Sound by Singer, New York (212) 683-0925

NORTH CAROLINA
Dacia Audio Video, Hickory (704) 324-5054
Stereo Showcase, Charlotte (704) 334-0744

PENNSYLVANIA
Canlen Audio, Bethlehem (215) 866-0728
David Mann Audio, Philadelphia (215) 922-3007

WISCONSIN
Specialized Sound, Madison (608) 271-7744

STUDER REVOX
Studer Revox America, Inc.
1425 Elm Hill Pike
Nashville, TN 37210
(615) 254-5651

AUDIOCLINIC
JOSEPH GIOVANELLI

Sampling Rate Explained
Q. What is sampling rate; what does

it have to do with frequency?-Tony
Perkins, Los Angeles, Cal.

A. Digital recordings are made by
"sampling" the signal's voltage many
thousand times per second and then
storing these measurements as "sam-
ples" consisting of binary numbers
represented by pulses. In theory, the
maximum frequency a digital system
can accurately record is one-half its
sampling frequency. CDs, which use a
sampling frequency of 44.1 kHz, there-
fore have a theoretical limit of 22.05
kHz; DATs, recorded at 48 kHz, have a
theoretical 24 -kHz limit, and satellite
and 8 -mm video systems are limited to
16 kHz by their 32 -kHz sampling rate.

In practice, the limits are even
tighter. The actual top audio frequency
allowable on CD is about 20 kHz, and
for DATs, it's about 22 kHz.

Higher frequencies must be filtered
out of the signal before it is recorded.
Otherwise, the recording will contain
spurious tones, a phenomenon
"aliasing."

Cleaning Up
Broadcast News Recordings

Q. One of my job functions is the
production of radio news releases,
usually including recordings and inter-
views made in the field. From time to
time, I need to get such recordings
and interviews over the phone, which,
as you know, is not a superior audio
source. At other times, even reports
which arrive on tape may sound indis-
tinct or muddy. Can I improve their
audio quality by using a graphic equal-
izer, either during the original record-
ing or in post -production? If so, how
much "cleanup" is possible?-John T.
Sulzmann, Corvallis, Ore.

A. "Cleaning up" recordings made
via ordinary telephone circuits is not
really possible, at least in terms of high
fidelity. Sometimes, small improve-
ments can be made at frequencies in
the range from 250 Hz to 2.7 kHz, and
that's about it. The higher and lower
frequencies passed by the phone sel-
dom surpass these limits.

The "muddy" Live recordings may
sometimes be improved by rolling off
some bass and the extreme highs-
perhaps completely. You then boost
frequencies in the range of 2.7 to 5

kHz. Although this technique will not
produce a superior recording, it will
sometimes produce one which is at
least understandable to most listeners.
Where a news event or on -the -scene
interview is impossible to recapture,
this may well be better than an unus-
able recording.

Transparent Phonograph Records
Q. Some time ago, I received a

mailing about a record collection of the
type they sell on TV through "800"
numbers. These records, the mailing
claimed, were of high quality because
the vinyl was so pure that you could
see right through it. Does this transpar-
ency really have anything to do with
sound quality?-Ki Suk Hahn, West
Covina, Cal.

A. Phonograph records are black
because lampblack or similar material
is added to the vinyl mix. This material
is added mainly for appearance's
sake. I recall that some record manu-
facturers attempted to produce trans-
parent records, only to meet with con-
sumer resistance to those products. I

have to believe that record pressers
would love to get rid of the lampblack
because of the mess it can make.

Some authorities say that lampblack
is also included in the mix because of
its lubricating properties, though I've
always thought it somewhat abrasive.
If my observations are correct, then
eliminating lampblack should reduce
friction of the stylus against the groove,
thus reducing both stylus and record
wear. Further, if lampblack is not prop-
erly dispersed within the vinyl, it can
increase the record's noise level. Leav-
ing out the lampblack would probably
result in a slight improvement in back-
ground noise.

Automotive Engine Noise
Q. My new car stereo system (which

includes a cassette-player/radio com-
bination, a car amplifier, and a car
equalizer) picks up engine noise. A
stereo shop advised me to hook up a
noise filter for both the amp and the
equalizer, but this did not help. Next, I

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.
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Kenny G-Silhouette
(Arista) 371559

Cocktail-Original
Motion Picture

Soundtrack (Elektra)
373779

BUILD YOUR COMPACT DISC
COLLECTION.

RATilr
SHUM

U2-Rattle And Hum
(Island) 374017

Join the
CBS Compact Disc Club
and take

8ANY lc()s FOR PLUS SHIPPINGHANDLING Vol. 1 (Wilbr 375089
The Traveling Wilburys

Anita Baker-Giving You
The Best That I Got
(Elektra) 374058

Journey's Greatest Hit!
(Columbia) 575279

R.E.M.-Green
(Warner Bros) 375162

Robert Palmer-Heavy
Nova (EMI/Manhattan)

370395

John Williams-The
Baroque Album
(CBS Master) 369769

Lee Ritenour-Festival
(GRP) 376301

INXS-Kick (Atlantic) 361519

London Classical Players
(Angel)

s

Michael Brecker-Don't
Try This At Home
(MCA/Impulse) 374769

Canadian Brass-The
Mozart Album (CBS Master)

374561

Kronos Quartet-Winter
Was Hard (Nonesuch)

373993
Diane Schuur-Talkin.
'Bout You (GRP) 374298

Basia-Time And Tides
(Epic( 368043

Edie Brackett 8 New
Bohemians-Shooting
Rubberbands At The Stars
(Geffen) 374835

Al Jarnaau-Heart's
Horizon (Reprise) 376186

Johnny Mathis-Love
Songs (Columba) 375220

Huey Lewis And The
News-Small World
(Chrysalis) 371419

The Irving Berlin 100th
Anniversary Collection
(MCA) 370908

David Sanborn-Close Up
(Warner Bros.) 370304

Roy OrbIson-The All -Time
Greatest Hits. Vol. 1
(Monument) 377069-397067

;too;
lt0 TO

r THE OPERA

etTgle.

11117MB
The Movies Go To The
Opera-Various Artists
(Angel Studio) 372342

The Very Best Of The
Evenly Brothers
(Warner Bros) 372912

The Mantovani Orchestra
-Mantovani's Italia
(Banbridge) 372870
Wynton Marsalis Quartet
-Live At Blues Alley
(Columba) 370080-390088
Gerald Schwarz, Comet-
Bach: Brandenberg
Concertos/Suite In B Minor/
Ransom Wilson, Flute/LA.
Chamber Orchestra (Angel)

372367-392365
Dire Straits-Money For
Nothing (Warner Bros )

375055

We've built in a wide range of choices.
You can select (tarn o wide variety of current
hits and classical favorites. Our great introduc-
tory offer lets you choose any 8 CDs listed in
this ad for W. Fill in and mail the application-
we'll send your CDs and bill you for the penny,
plus shipping and handling. In exchange, you
simply agree to buy as few as 6 more CDs (at
regular Club prices) within the next three 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 ...plus many exciting alternates;
new hits and old favorites from every field of
music. In addition, up to six times o 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 alternate selec-
tion, or none at all, fill in the response card
always provided and mail it by the date speci-
fied. You will always have at least 10 days in
which to make your decision. If you ever receive

Luther Vandross-Any
Love (Epic) 373399

Cheap hick-Lap 01
Luxury (Epic) 368050

20 Great Love Songs 01
The 50's 8 60's Volume
One(Laune) 374033

Brahms-Double Concerto.
Isaac Stem. Yo -Yo Ma;
Abbadd Chicago Sym.
(CBS Master) 367250

Madonna-You Can Dance
(Sire) 362657

Mendelssohn-Violin
Concerto; Saint -Saone(
Intr. 8 Rondo Caprtccioso;
Massenet( Meditation.
Nadja Salerno -Sonnenberg
(Angel) 366872

Andres Segovia
Collection, Vol. 1-Music
By Bach
(MCA Classes) 362293

Steve Wlmvood-Roll With
It (Virgin) 371211

Claude Bolling, Piano-
Bolling's Greatest Hits
(CBS) 369751

Bird-Original Motion
Picture Soundtrack
(Columba) 373332

Bobby Brown-Don't Be
Cruel (MCA) 372045

Michael Jackson-Bad
(Epic) 362079

tlffin11/78..,4,1othing Like The

Introducing The Hardline
According To Terence
Went D'Arby (Columba)

361618

Tiffany (MCA) 361402

Bruce Springsteen-
Tunnel 01 Love (Columba)

360115

Debbie Gibson-Out Of
The Blue (Mantic) 359927

Beethoven-Piano Conc.
No. 5. Perahie Haitink,
Concertgebouw Orch.
(CBS Master) 357657

Best 01 The Doors
(Elektra) 357616-397612

Emanuel Az-Chopin: 4
Scherzos, Mazurkas
(CBS Master) 372466

Barbra Streisand-Till I
Loved You (Columbia)

374884

limey Chapman (Elektra)
369892

any Selection without having 10 days to decide,
you may return it at our expense.

The CDs you order during your membership
will be billed at regular Club prices, which
currently are $12.98 to $1598-plus shipping
and handling, and sales tax where applicable.
(Multiple -unit sets may be higher.) There will be
special sales throughout your membership.
After completing your enrollment you may can-
cel membership arany time.

Special Bonus Plan: After you buy 6 CDs at
regular Club prices, you can build your collec-
tion quickly with 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 ore not satisfied for any reason
whatsoever, lust return everything within 10
days and you will have no further obligation.
So you risk absolutely nothing by sending for
your 8 CDs right nowt

ADVANCE BONUS OFFER: As a special offer
to new members, take one additional Compact
Disc right now and pay only $695. a chance
to get another selection at a super low price!

Selections with two numbers contain 2 CDs and count as 2-so write in both numbers.(t' 1989 CBS Records Inc

Van Helen-OU812
(Warner Bros.) 369371

Duke Ellington Drell.-
Digital Duke (GRP) 357350

Gloria Estefen 8 Miami
Sound Machine-Let It
Loose (Epic) 356279

Whitney Houston-
Whitney (Arista) 356154

Vladimir Horowitz, Piano
-Favorite Encores
(CBS Master) 355164

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

The Police-Every Breath
You Take... The Singles
(ABM) 348318

Buddy Holly-From The
Orig. Master Tapes (MCA)

348110

Dvorak-New World
Symph. Batiz, London Phil.
(Varese Sarab ) 346809

The Beech Boys-Made In
The U.S.A. (Captolj 346445

Peter Gabriel-So
(Geffen) 345777

Paul Slmon-Graceland
(Warner Bros ) 345751

A Decade Of
Steely Dan (MCAT 341073

The Who-Greatest Hits
(MCA) 365361

Elton John-Reg Strikes
Back (MCA) 370536

Bobby McFerrin-Simple
Pleasures (EMI) 369306

J,14.1urent slig,'-{t,,1713T25'!9

Robbie Nevil-A Place
Like This (EMI Mannanan)

374303

Various Artists-Stay
Awake/ABM) 374249

Joseph SlIveistain-
Dvorak Concerto For Violrn
Serenade For Strings Utah
Symphony (Pro Artel 370106

Murray Perahle, Plano-
Schubert Sonata. Op.
Posth . 0 959 Schumann.
Sonata, Op. 22
(CBS Masterworks) 369207

World's Greatest
Overtures-Venous Artists
Strauss/Suppe/Brahms/
Beethoven/VVagnen
Tchaikovsky Awe)

361279

The Manhattan Transfer-
Brasil (Atlant c. 363648

Joni Mitchell-Blue
,c(epriser 364411

Van Morrlson-Astral
Weeks (Warner Bros I

364901

Suportramp-Classics Vol
9 (48M) 364471

Best Of The Spencer
Davis Group-Featuring
Steve Winwood
(EMi America) 362335

Sede-Stronger Than Pride
(Epic) 368027

Gershwin-Rhapsody In
Blue; etc. Tilson Thomas,
L.A. Philharmonic
(CBS Master) 339226

Billy Jeer-Greatest Hits
Vols. 1 8 2 (Columba)

336396-396390

Stevie Wonder-Orig.
Musiquarium I, Greatest
Hits (Tamla) 314997-394999

Ravel-Bolero, Etc.
Maazel, Orch. Nat'l De
France (CBS Master)

324822

Motown's 25 81 Hits
(Motown) 319996

Luciano Pavarotti-
Pavarotti in Concert
(CRS Master) 373548

Elton John-Greatest Hits
(MCA) 319541

Tchalkovsky-Suites From
The Ballets: Swan Lake 8
Sleeping Beauty. Muti,
Philadelphia Orch. (Angel)

334680

George Michael-Faith
(Columba) 362228

Grateful Dead-American
Beauty (Warner Bros

358895

Jethro rill-Orig Masters
tCnrysalls) 340315

Linda Ronstadt-
Canciones De Mi Padre
iActiumi 362640

Barry Manilow-Greatest
Hits :Arista) 268670

Paul Gemignani-A Digital
Trip Down Broadway.
Symphonic Recollections.
Royer Philharmonic
Orchestra (MCA Classics)

364562

Various Artists-Sun Story
,Rhnol 374074

Chuck Berry-The Great
Twenty -Eight (Chess)

343657-393652

Youssou N' Dour-
Immigres (Earthworks)

375212

Cat Stevens-Greatest Hits
148fA1 256560

Wynton Morsel's-
Carnaval (CRS Masters )

352948

The Best 01 Earth, Wind
8 Fire Vol.2 (Columba)

376160

Melissa Etheridge (Island)
371468

Wynton Mersalis-Portra t
of Wynton Marsalis
(CBS Master) 373555

Andre Watts-At Carnegie
Hall (Angel) 376053

Bob Dylan-Greatest Hirts
(Columba) 138586

Lorin Maazel, Cond.-
Wagner( Overtures,
Philharmonia Orch.
(CBS Master) 310086

Creedence Clearwater
Revival -20 Greatest Hits
(Fantasy) 308049

Woodstock-Orig.
Soundtrack (Atlantic)

291864-391862

Led Zeppelin IV (Atlantic)
291435

James Taylor-Greatest
Hits (Warner Bros.) 291302

Eagles-Greatest Hits 1971.
1975 (Asylum) 287003

Simon 8 Garfunkel-
Greatest Hits
(Columbia) 219477

Nell Diamond -12 Greatest
Hits, Vol. II
(Columba) 314443

Guns N' Roses-Appetite
For Destruction (Geffen)

359984

Dire Streits-Brothers In
Arms (Warner Bros 1336222

Breethe-All That Jazz
ABM) 371427

Joe Jackson-Live 1980/
1986 (481A) 369504.399501

Gold 11 Platinum Vol. IV-
Various Artists (Rearm)

369413

Chicago' 19 (Reorse)
368829

Orchestral Manoeuvres
In The Dark-Best Of
0 M D (ABM) 387755

Elton John-Greatest Hits
Vol. III -19791987 (Geffen)

359612

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

Sede-Promise (Portrait)
340323

Dvorak-Cello Concerto
Yo -Yo Ma. Maazel. Cond.
(CBS Master) 348458

Katie And Morten*
Labeque-Gershwin: An
American In Paris Grainger.
Fantasy On (Angel) 331314

Jean-Claude Wiper*
Cond.-Handel, Water
Music La Grande Ecurie
La Chambre Du Roy
(CBS Master) 329615

CBS COMPACT DISC CLUB: lerre Haute, IN 47811 If the application is missing, please write to Columbia
Record & Tape Club, Dept. SN8/F6, Terre Haute, IN 47811-1129



There are thousands of
ways ignition noise can
get into a car stereo
system-and almost as
many ways to cure it.

was told to install resistive spark plugs
and resistive spark -plug wires. I

changed only the plugs; do you think I
should also change the wires?-Name
withheld

A. The noise you are hearing basi-
cally comes from a sparking some-
where in your car's engine, probably

with the ignition wiring acting as a
broadcast antenna and the input of
your cassette-player/radio combina-
tion picking it up.

You definitely should use resistive
spark -plug wires, and it is also possi-
ble that filtering the power input to the
system will help. Perhaps you can ac -

Natural ingredients. The components of a
great audio product are like the ingredients
of a great recipe. With the help of skilled
hands they can become a work of art. Your
nearest Accuphase dealer invites you to a
feast for your ears.

DP -801. CD Transport
DC -81L Discrete 20 -Bit Digital Processor

7<iccu p1.1a se
Exclusive U.S. Distributor MADRIGAL AUDIO LABORATORIES

PO. Box 781, Middletown, CT 06457 ITT TLX 4942158

complish this with the same filter for
both the radio and the equalizer. Spe-
cial automotive noise -suppressor kits
will sometimes help. These can be
found in auto supply shops, though
probably not in a stereo dealership.

Because of the manner in which the
accessory contacts of your automobile
are set up, it is sometimes necessary
to wire audio equipment directly to the
battery, using suitably heavy -gauge
wire. In this case, the filters should still
be used, but the ignition will not turn off
the equipment.

I would also write to the maker of
your car stereo equipment, detailing
both the noise and the automobile in-
volved. Ordinarily, these firms have a
specialist on staff whose job it is to
help with such questions. Often, their
experience is such that they can pin-
point the difficulty simply because of
the particular combination of car and
components.

You should also be aware that there
are literally thousands of possible
sources of this noise, and a similarly
large number of ways to suppress it.
Unfortunately, it is beyond the scope of
this column to attempt an exhaustive
answer to your question.

Defining AM Suppression
Q. What is "AM suppression" as ap-

plied to FM reception?-Robert Beis-
winger, Townbank, N.J.

A. In FM (frequency modulation)
broadcasting, the strength, or ampli-
tude, of the transmitted signal never
changes, but its frequency shifts up
and down in accordance with the pro-
gram signal. In AM (amplitude modula-
tion), the frequency of the signal never
changes, but its amplitude varies with
the program signal.

While the amplitude of the signal
leaving the FM transmitter never
changes, the amplitude of the signal
reaching your antenna can change,
due to multipath, signals bouncing off
airplanes, and noise bursts from pass-
ing cars' ignition systems. If the sig-
nal's overall strength is not great, or if
an FM set cannot reject these forms of
inadvertent "AM," the program will be
disturbed by effects which range from
flutter to noise bursts. The better the
AM suppression, the less the tuner or
receiver will reproduce these unwant-
ed sounds. A
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New
More amazing than ever.

Introducing the new Silver Edition Amazing Loudspeaker with
Sonic Holography® Generator and Electronic Control System.

By looks alone you knew this is no ordinary

speaker. The Silver Edition trades a bulky, boxy

cabinet for unfettered musical freedom. Its full -

range ribbon transducer is open to the room, pro-

jecting seamless 25 Hz to 40,000 Hz sound both

forward and back, creating near -photographic

imaging and realistic spatial ambience. Its three

enclosureless, twelve -inch subwoofers deliver bass

that's tactilely tight and deep.

And each fifty -four -inch, piano -lacquered panel looks as good as it sounds.

While occupying less than two square feet of floor space.

Up to this point we've described a brilliant, unconventbnal and yet proven

dipole speaker design. One which offers openness, detail and sonic impact far in

excess of its modest price. And which solves inherent problems plaguing ir
more expensive ribbon transducer designs.

But in order to fully earn the title "Amazing Loudspeaker," Bob Caner

has endowed the new Silver Edition with even more technology.

At its heart is an Electronic Control System. Not an "ecualizer" to

compensate for shortcomings, but three dramatic sound enhancement cir-

cuits, plus bass "Q" and high frequency trim adjustments Li a single com-
pact component.

Select Sonic Holognaple for the spectacular, 3-dimerrional imaging

High Fidelity described as seem-
ing to "open a curtain and reveal
... musical forces extending

behind, between and beyond the
speakers." With any CD, record,

tape or video sound source.

Add ultra -low fundamen-

tals below 20 Hz with a Sub Bass

generator that detects and
enhances existing low level
information. On bass -shy record-

ings, it takes advantage of the

Silver Edition's long -throw free -

air subwoofer system to restore

bone- shaking musical reality.

There's even a unique circuit

CARVER

that psychoacoustically "zooms" you back from the speakers. Called the Gundry

Perspective this effect creates the illusion of concert hall depth ahead of you

without disturbing overall frequency balance. Combine it with Sonic Hologra-

phy! Sub Bass generation and the Silver Edition's own innate ability to create a

vast, open listening space, and you have a truly amazing aural phenomenon.

More than just a reproducer of music, the Amazing Loudspeaker Silver

Edition becomes a restorer of sonic reality. In its most mu nute, organic detail.

Finally, there is one more wry realistic thing about this newAmazing Loudspeaker

model. Its price. Far less than you might pay for conventional loudspeaker designs

which can't begin to match the Silver Edition's warmth, vitality and spaciousness.

Reawaken your sense of amazement with an audition at

your nearest Carver dealc soon.

POWERFUL MUSICAL

Carver Corporation, R. O. Box 1237, Lynnwood, WA 98046
For more information or the dealer nearest you, call 1-800-443-CAVR

ACCURATE

Distributed in Canada by: EVOLUTION AUDIO INC.



ARIA. SUMO proudly introduces a revolutionary new
planar loudspeaker, Aria, which after years of development
promises to change our conception of reproduced music.

Aria provides a remarkably coherent, almost tactile,
soundstage. A presentation so natural, so believable that we
are left without adjectives - or words. Only the experience
of having heard what is truly one of the most important
loudspeakers to be offered in decades.

Like ripples spreading in a pond, sound emerges in
nature to reach our ears with an integrity that is clearly
different from reproduced sound. This is particularly true of
musical instruments; whether plucked, struck, or blown.

Aria recreates sound in much the manner it occurs
naturally. Like many other planar loudspeakers, Aria's
radiating surface is a thin polyester membrane. There are
no cone drivers. However, unlike other designs - whether
conventional or planar - Aria does not attempt to move
air as a piston. Instead, drive is precisely applied to a
small area at the center of the diaphragm, elegantly
approximating a point source. A series of controlled
traveling waves then spread passively from the middle of
the diaphragm, producing a spherical waveform - the
virtual ideal. Energy is distributed with remarkable uniformity
across the audible band. Treble dispersion is excellent. And
with a single element generating sound, there is an
incredibly coherent sonic picture.

Aria reproduces sound the way it occurs in nature.
Much the same way that a pebble thrown into a still pond
spreads waves across the water's surface. As a single
element full range loudspeaker, its design is also a clear
departure from approaches that have gone before. There
are no crossovers. There are no delay lines. There is no
response shading; nor are there associated electronics,
either active or passive. Aria breaks new ground to such
an extent that patents have been applied for and are
pending worldwide.

Designed and manufactured exclusively for SUMO by
Highwood Audio in Canada, Aria will be available at only a
few very select dealer locations. Among those dealers
displaying Aria are:

SOUND STAGE AUDIO
173 Broadway
New York, NY 10007
212 227-6738

HONKERS SOUND
2848 Telegraph Ave.
Berkeley, CA 94705
415 548-3325

THE NATURE OF BALANCE.
(1 1 CIMU
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





THE BOOKSHELF

THE HEAR AND HOW
Perception of Reproduced Sound,
edited by Soren Bech and 0. Juhl
Pedersen. Symposium on Perception
of Reproduced Sound, 165 pp., hard-
back, $35. (Available from Old Colony
Sound Lab, P.O. Box 243, Peterbor-
ough, N.H. 03458.)

Lord Rayleigh had the right idea, in
1877, when he said that all questions
concerning sound must come to the
ear for decision, and from it there can
be no appeal. The quest for high-fideli-
ty sound reproduction is, at long last,
turning toward subjective evaluation,
with the goal of full correlation of listen-
ing tests and objective measurements.

While Americans have only tentative-
ly dipped their toes into the waters of
subjective evaluation of loudspeaker
performance, the Europeans repre-
sented here seem to have enthusiasti-
cally dived in and come up with smiles
on their faces. One of the contributors,
Nils Kousgaard, was bold enough to
state that "the inference drawn from
the qualitative approach is at least as
precise as the inference drawn from
the quantitative approach." If properly
conducted subjective tests on a speak-
er are as precise as properly conducted
objective measurements, perhaps we
are close to attaining the goal of close
correlation between the two.

This book is the outgrowth of a sym-
posium held in mid -1987 at Gammel
Avernaes, Denmark. It contains 16 pa-
pers, with two more in a loose supple-
ment slipped into the back. (One is
tempted to guess that this supplement
was made necessary because a cou-
ple of the authors failed to meet the
manuscript deadline.) The papers are
not exhaustive (nor exhausting) treat-
ments of the various fields of specialty,
but rather are relatively short summar-
ies of theory or work in process. This
makes the book especially valuable for
a bird's-eye view of the complex field
of psychoacoustics.

The first four chapters alone are
worth the asking price. The first is "Ap-
plication of Psychoacoustic Methods,"
by Torben Poulsen of the Acoustics
Laboratory of the Technical University
of Denmark. This chapter summarizes
the statistical aspects of subjective
measurements in a clear, understand-
able way. Next come "A Review of
Basic Research on Timbre," "Evatua-

tion and Scaling of Timbre in Listening
Tests on Loudspeakers," and "Some
Fundamentals of Auditory Spacious-
ness," all by noted authors. The first
paper is by Reinier Plomp of the Neth-
erlands, famous for his outstanding
work on consonance and dissonance.
The second is by Henrik Staffeldt of the
Danish Engineering Academy, and the
third is by Jens Blauert, well known in
this country for his excellent book,
Spatial Hearing (MIT Press, reviewed

ERCEPTION OF
EPRODUCED
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here January 1985). This group of
three papers gives one an enlightened
appreciation of the importance of the
concepts of timbre and auditory spa-
ciousness. Staffeldt observes that "the
reviewers of the audio magazines have
developed a rich timbre -related vo-
cabulary which sometimes is more flor-
id than informative." He also refers to
Floyd Toole's paper (delivered at the
1987 AES convention), which consid-
ers that individual listeners or groups
of listeners, or even loudspeakers hav-
ing ratings with 5% standard devi-
ations may be characterized as "a
subjective measuring instrument hav-
ing a measuring uncertainty of less
than 1 dB."

The next three chapters deal with the
planning of listening tests. Toole, in
treating the effects of technical and
environmental variables, comments
that "precise localization of specific
auditory images seems to benefit from
placing the listener in a predominantly
direct sound field" and that "a sense of

spaciousness appears to benefit from
fairly energetic lateral reflections in the
listening room, just as it does in the
concert hall." Alf Gabrielsen of Swe-
den's Uppsala University considers
the myriad of perceptual variables
which can affect the results of subjec-
tive testing of loudspeakers. For exam-
ple, if judgments of "brightness" of the
music are required, just what is the
reference "brightness" to assure that
all judges use the word in the same
way? He also introduces different ap-
proaches to subjective tests: The use
of descriptive ratings which require
judgments of such things as clarity,
fullness, and spaciousness, and the
"pairwise" approach, in which judg-
ments only of similarity between two
presentations are required. Soren
Bech discusses the choice of rating
scale and test procedure in planning a
listening test.

The next paper is "The Application
of Binary Paired Comparisons to Lis-
tening Tests," by Nils Kousgaard of the
University of Copenhagen. He gives
reasons to support the conclusion that
substitution of paired comparisons for
the more common rating test carries
with it no loss of precision and results
in a test much easier to administer.

Michael Williams, a French sound re-
cording engineer and instructor, states
that the phrase "carefully selected pro-
gram material" can be, in fact, "a con-
venient way of hiding almost every vice
that we are trying to get rid of." He
reviews the almost infinite number of
variables in the recording and repro-
duction chain.

' Villy Hansen recounts his experi-
ence at Bang & Olufsen in developing
a reliable panel of listeners for evaluat-
ing B & O's products and those of their
competitors. This company would
seem to be leading the way in commit-
ting time and money to the training of
listeners. In 1984, they chose eight em-
ployees and released them from nor-
mal duties for fixed weekly training pe-
riods. In order for panel members to
obtain experience in critical listening,
the company even supplied each lis-
tener with a complete audio system
and software for home use, as well as
the opportunity to experience the real
thing at live concerts. Such trained lis-
teners are making great contributions
to product development.
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THE ADCOM GFP-555
PREAMPLIFIER

AE=M
imam
model OFM555

power phones

balance treats

tone in contour IC-lillerphl mono

wording phone listening

- CD
toms
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A remarkable combination of exceptional performance, flexibility and value.

The GFP-555's musical performance is outstanding-by any
measurement or listening criterion. For example, Stereophile*
calls it "one of the most satisfying preamps around in terms of
overall tonal balance...You can go back to it after a few weeks
and still feel it to be basically right; it reveals most associated
equipment as more colored than itself."

At the same time, the GFP-555 is surprisingly affordable.
Again, from Stereophile*: "It is unclear from close examination
why it should cost only $500... it outperforms several
competitors from the $2500 bracket."

Here are just a few examples of how we did it. The GFP-555's
gain path includes the most innovative state-of-the-art linear
amplifiers ever used in high fidelity components, and is simple
and direct from input to output.

The speed of the gain stages is almost fifty times faster than
CD or LP signals. And the noise and distortion measurements
are incredibly low. Direct coupling makes possible a frequency
response from below 1 Hz to beyond 400,000 Hz.

Superb construction, incorporating regulated power supplies
with large filter capacitors, provides superior performance no
matter how widely the musical signal or AC line voltage may
fluctuate.

As for flexibility, you can listen to any source while taping
from another. There's an unusual number of inputs and
outputs, plus adjustable phono gain and capacitance.

If you'd like the full story of this remarkable preamplifier
and the review from Stereophile: please write. Of course, the
fastest way to hear its demonstrably superior combination of
sonic performance, flexibility and value is to visit your nearest
Adcom dealer.

* Vol. 9 No. 7 (Nov. 1986)

ADCOM
11 Elkins Road, East Brunswick, NJ 08816 201-390-1130

Distributed in Canada by PRO ACOUSTICS, INC.,
Pointe Claire, Quebec H9R 4X5

Enter No. 4 on Reader Service Card
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This stimulating and
concise volume is strongly
recommended, both to those
familiar with the field and
those with less experience.

"Inadvertent Bias in Listening
Tests," by S. K. Pramanik, who is also
with B & 0, makes the point that listen-
ing test results may be questioned if
each listener exercises the same set of
faults. For instance, why are there ref-
erences to "British sound" or "Japa-
nese sound" or "American sound" in

regard to the performance of equip-
ment? National and other biases, says
Pramanik, must be eliminated in the
successful listening test.

Two authors are brave enough to
tackle the sticky problems facing the
technical reviewer who stands in the
no-man's-land between the manufac-

D E D I C A T E

TN A NT
DLYLT

IMPROVE
UPON PERFECTION.
We have. Two years of research and careful music
evaluation have been invested in the development of an
active crossover dedicated only to Apogee's full range
ribbon loudspeaker systems. We are proud to introduce
DAX, our two channel Dedicated Active Crossover. DAX
is designed specifically to enhance the Apogee Diva,
Duetta Signature and Caliper Signature Series. It
provides exceptional tuning flexibility which enables
listeners to sculpt a tonal balance to meet their exact
listening requirements.

Exclusive Apogee DAX
features include a six window

numerical digital read-out delin-
eating woofer, midrange/tweeter, balance

and rake angle levels. These controls facilitate
ergonomic operation and easy adjustment.

-FR-POGE COUSTICS
Apogee Acoustics, Inc., 35 York Industrial Park, Randolph, MA 02368

(617) 963 0124  FAX 1617)96328567

Enter No. 5 on Reader Service Card

turer and the consumer. Martin Col-
loms of Colloms Electroacoustics, Lon-
don, writes on "The Technical Press,
Reviewing, and the Loudspeaker Man-
ufacturers," and Michael Madsen of
the Copenhagen high fidelity maga-
zine treats "The Technical Press and
the Consumer."

Floyd E. Toole draws upon the work
of his own division of Canada's Nation-
al Research Council in the brief sum-
mary, "Correlation Between the Re-
sults of Objective and Subjective
Tests."

"Listening Rooms for Test of Loud-
speakers," by Henrik Meller of Aalborg
University in Denmark, starkly reveals
the urgent need for standardization of
the listening environment. This is a
beautiful overview of almost every-
body's ideas on how to build a listen-
ing room. Meller summarizes room
specifications recommended in five
European organizations' publications
and follows with brief descriptions of
the listening rooms used by six Danish
companies.

Gunther Theile of Germany's Institut
fur Rundfunktechnik writes on the the-
ory of "Stereophonic Imaging of Natu-
ral Spatial Perspective via Loudspeak-
ers." Much of his paper is given over to
objections to the summing theory of
stereo localization. Theile would in-
stead urge the "association model,"
which envisions two separate process-
es acting on the signals received by
the outer ear: First, a location -deter-
mining stage, and second, a gestalt -
determining stage.

The general theme of the book is
carried forward in the two papers of-
fered in the supplement: "Psycho -
acoustic Problems in Listening Tests
on Loudspeakers" and "Subjective
Testing-A Manufacturer's Approach."
The first is a statistical analysis by Staf-
feldt, the second a description of facili-
ties and experiences at KEF by Laurie
Fincham of KEF Electronics Limited,
Kent, England.

This volume and its supplement are
strongly recommended to those in-
volved in evaluating loudspeakers or
other electroacoustic transducers. To
those familiar with the field, it will be a
stimulating and concise review of sub-
jective measurement problems; for
those with less experience, it will be an
excellent overview. F. Alton Everest
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Magnificent
Reception.

THE TX -Ha COMBINES CARVER'S
REVOLUTIONARY ASYMMETRICAL CHARGE
COUPLED FM DETECTION CIRCUITS WITH AN

AM STEREO SECTION CAPABLE OF
FM -QUALITY RECEPTION.

The Carver TX -11a Stereo AM -FM Tuner is the
most complete high fidelity broadcast reception
component ever offered. It is a technical tour -de -
force which further distances Bob Carver's unique
products from traditional electronic components.
First by eliminating forms of FM distortion and inter-
ference that even the most expensive tuners avai,a-
ble can't correct. And second, with a unique
additional tuning section capable of making
AM stereo sound as good as FM!

THE SILENT TREATMENT. While AM stereo
may not yet be available in your area, you can
receive FM stereo. Including stations so fraught with
interference and distortion that you may be tempted
to return to mono AM. That's why the TX -11a
includes the first circuitry to remove hiss, "picket
fencing" and the myriad other unpredictable noses
which often disturb FM listening. Without redubng
stereo imaging, frequency response or dynamic
range.

Part of the FM signal, the left minus right por-
tion, is extremely prone to "ghosting' or multipath
interference caused by hills, buildings and other
obstructions. Bob Carver's Asymmetrical Charge
Coupled circuitry cancels distortion -causing "dirty
mirror" images before they can reach your ears. It
filters out noise and restores the part of the signal

CARVER

needed by our ears and brain to construct stereo
imaging. Reintroduced into the mono (L+R) signal
matrix, a net reduction of 93% - or better than 20dB
of noise reduction - is achieved. All ambient and
localizing information is recovered. Only hiss and

distortion are left behind. Or, as High Fidelity maga-
zine put it, '!.. clean, noise -free sound out of weak
or multipath-ridden signals that would have you
lunging for the mono switch on any other tuner"

Ovation magazine observed that the circuit
may well mean the difference between marginal

reception of the station signals you've been yearn-
ing to hear and truly noise -free reception of those
same signals."

Audio magazine called it 'An FM tuner
breakthrough."

THE FIRST AUDIOPHILE AM STEREO
CIRCUITRY. Contrary to popular belief, most AM
stereo stations have frequency response (20-15kHz),
separation (35dB) and signal-to-noise ratios (70dB)
audibly indistinguishable from FM stations of equal
strength. But only Carver offers the technology to
appreciate this hidden performance.

P0. Box 1237, Lynnwood, WA 98046

At a press conference in front of America's top
stereo writers, Bob Carver unveiled a low powered
DQUAM format AM stereo broadcast transmitter
with a Carver Compact Disc Player as a source. The
CD source and the TX -11a were also routed directly
to a preamplifier and speakers for comparison.

When Bob switched back and forth, most listen-
ers had difficulty distinguishing between the
straightwire CD player and the TX-11a's over -the -air
AM stereo reception! Many could tell no difference
at all!

HUMAN ENGINEERED FEATURES AND CON-
VENIENCE. The TX-i1a is designed to make enjoy-
ing FM and AM easy, not dazzle you with flashing
lJght and complex programming. Thirteen presets,
wide/narrow band selection, automatic/manual
scanning as well as Multipath and Noise Reduction
buttons are inset into the burnished anthracite metal
face. Full instrumentation including digital display,
6 -step signal strength LED's and other monitor func-
tions are tastefully recessed, visible but not garish.
The result is performance without theatricality,
access without complication.

CLEAR THE AIR by visiting your nearest Carver
dealer. Ask to hear the most expensive tuner they
sell. (It probably won't be the Carver TX -11a). Tune a
multipath-ravaged, hiss -filled FM station on it then
the same station on the TX -11a Stereo AM -FM
Tuner. Now press the Carver Multipath and Noise
Reduction buttons. You'll hear why High Fidelity
Magazine called it, 'By far the best tuner we
have tested..."

POWERFUL MUSICAL
For more information or the dealer nearest you call 1-800-443-CAVR.

ACCURATE

evolution
Distributed in Canada by technology



WHAT'S NEW

SME Tonearm
Unlike the SME Series IV

and V tonearms, whose
design it echoes, the Model
309 has interchangeable,
die-cast magnesium
headshells which are held
on by a new clamp
designed for maximum
rigidity. The arm is
internally damped, and has

Yamaha Truck Speaker
Built specifically for

trucks and recreation
vehicles, the Pulsator line
handles high power and
tough road conditions.
Designed for installation in
hatchbacks, vans, jeeps, or
RVs, the YHB-A8 is a
single -enclosure system
which houses two 8 -inch
polycarbonate cone
woofers, two 2 x 5 -inch
ceramic horn tweeters, and

Kenwood
Graphic Equalizer

The GE -87 is a seven -
band, two -channel graphic
equalizer with five
user -programmable and
five factory -programmed
curve presets. The unit is
unusually flexible: Control
range can be switched
from the usual ± 12 dB to

adjustable vertical and
horizontal tracking angle.
All wiring is linear -crystal,
oxygen -free copper, and a
swivelling, damped socket
for the audio leads is
designed to minimize
vibration transmission.
Price: $995.
For literature, circle No. 100

a 10 -inch passive radiator.
Frequency response is
40 Hz to 20 kHz.
Installation is easily
accomplished with metal
double -hook and slot
pieces which Yamaha
engineers claim will not
dislodge with the bumps
and jolts that are common
in trucks and RVs. Price:
$250 to $300.
For literature, circle No. 101

6 dB for more precise
control, and the right and
left channels can be
equalized independently.

Precise Acoustic Labs
Loudspeaker

Using a separate
enclosure for its 10 -inch
woofer, the Monitor 10 is
a three -driver system
designed to maximize bass
performance while
preserving midrange clarity
and stereo imaging. The
61/2 -inch midrange driver
and 1 -inch soft -dome
tweeter are housed in a
separate, nonresonant
enclosure. Designed to
minimize cone -surface
standing waves, the
midrange driver uses a
curved conical design.
Vibration -absorbing
material on the baffle board
surrounding the tweeter
prevents reflections from
the enclosure, allowing an
open, extended treble
response. The Monitor 10's
frequency response is
specified as 20 Hz to
35 kHz. Finish is natural
oak veneer. Price: $1,600
per pair.
For literature, circle No. 102

Sansui Car Amp
Styled in white instead

of the usual black, the
SM-6000 amplifier provides
300 watts per channel with
less than 0.05% THD.
Frequency response is

The unit has a built-in
spectrum analyzer. Price:
$249.
For literature, circle No. 103

rated at 20 Hz to 20 kHz,
± 1 dB, and rated S/N is
greater than 100 dB. The
13 -pound amp measures
24 in. W x 21/4 in. H x
8 in. D. Price: $1,149.
For literature, circle No. 104
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ORIGINAL MASTER RECORDINGSTM

7ite edf-A ow &meted foteiox Coeeedutf set*/
The most advanced compact disc
in the music industry today! Sin:e
1983 Mobile Fidelity Sound Lab has
been committed to creating the
ultimate audiophile version cf
comme-cially produced com-
pact discs. The years of
research cnd investment have
resulted iri the development
and release of the ULTRADISC
compact disc. The 24K Gold
ULTRADISC is a dramatic
breakthrough in the con-
sumer music market.

The Aadirkie6
Po°
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For a complete, FREE catalog
write or call TOLL FREE 800-423-5759
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sound lab
a division of MFSL, INC.

1260 Holm Road  Petaluma, CA 94952  707-778-0134
Enter No 29 on Reader Service Card
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Capable of cenerating
music far above current
audio standards it is set-

ting new uighs in listening
pleasure. Current releases
on ULTRADISC: P nk Floyd -
The Dark Side of the Moan,
Blind Faith - Bind Faith

Cat Stevens - Tea For The
Tillerman, Steely Dan - Aja
Upcoming releases Include:
Def Leopard, Jethro Tull & more.



SOUNDCRAFTSMEN SEPARATES
1989 BUYER'S GUIDE, LISTING SPECIFICATIONS, FEATURES, PRICES

Preamplifiers

_ -

PRO -CONTROL FOUR Preamplifier, with digital
CMOS switching. Ten total inputs, 5 tape monitors, 2
signal processing loops. Direct mode, Auto -Bridge cir-
cuitry, Bass and Treble Controls.
19" W x 31/2"H x 11"D, 15 lbs $899

PRO -CONTROL THREE Preamplifier, similar to
above, with 2 tape monitors, 1 signal processing
loop. $549

DX4200 Preamplifier/Equalizer, with Compact
Disc Player and Video/Audio inputs. Phono preamp has
Variable Cartridge Loading (50-800 pF, 100/47,000
ohm); phono level controls for adjustable t 20 dB gain;
MC variable reluctance of MM cartridge inputs; 3 -way
Tape Dubbing; 2 external Signal -Processor Loops; con-
ventional line outputs plus separate Autobridge Line
Outputs for Mono Bridging of Most Amps; EQ S/N 114
dB; Passive -Coil filters with 15 dB boost or cut for each
octave, max 22 dB; Differential Comparator circuitry for
True 0.1 dB Unity -Gain EQ balancing; includes Fre-
quency Spectrum Analyzer test record and instant
reset Computone Charts.
19"W x 51/4"H x 11"13, 20 lbs. 8748
DX4000 Preamplifier. Same as DX4200 without
phono cartridge matching controls and Equalizer, but
with 3 external loops.
19"W x 31/2"H x 11"D, 15 lbs. $439

DX3000 Preamplifier, Inputs for CD player, Video/
Audio, Tuner, Phono, Two Tape Decks with dubbing,
Bass and Treble controls, and signal processor loop.
THD -0.01%, S/N 95 dB.
19"W x 23/8"H x 10"D, 10 lbs. $329

Power Amplifiers
PCR800 Power Amplifier, MOSFET stereo, 205
watts per channel continuous RMS 20-20,000 Hz into
8 ohms <0.05% THD; TIM unmeasurable; S/N
105dB.
81/2"W x 5"H x 12"D, 22 lbs $539

PRO -REFERENCE TWO, Studio Monitor quality
MOSFET Stereo Amplifier. LED Meters monitor output
of each channel in dB from -40dB to +3dB (200
Watts per channel into 8 ohms). True Clipping indica-
tors, switching for two pairs of speakers. Power but -
put: 100 W/ch into 8 ohms, 190 W/ch into 4 ohms
continuous RMS, 20-20kHz at <0.05% THD.
19"W x 51/4"H x 101/2"D, 30 lbs. $699
PRO -REFERENCE ONE, Same as above except no
meters and no speaker switching, 28 lbs $599

CUSTOM -17 MODELS SHOWN BELOW

Power Amplifiers

PRO -POWER FOUR, MOSFET stereo power amp
300 Continuous RMS Watts per channel @ 4 ohms,
205 Continuous RMS Watts per channel @ 8 ohms,
20-20kHz, 450 Watts RMS @ 2 ohms, 900 Watts
RMS @ 4 ohms Bridged. THD <0.05%, Hum and
Noise: -105 dB, Front Panel switching for 2 pair of
speaker systems. 40 -LED 0-1600 Watt Power Meters.
19"W x 5'/."H x 11"D, 30 lbs. $849
PRO -POWER THREE MOSFET stereo power ampli-
fier, same as Pro -Power Four, except no 40 -LED Dower
meters 30 lbs. $749

PRO -POWER TEN MOSFET stereo amp 205 watts
per channel (4 -channel) 8 ohms, 20Hz-20kHz, at less
than 0.05% THD...300 watts per channel (4 -channel)
g 4 ohms, 600 watts per channel (2 -channel) at 8
ohms... IM Distortion: less than 0.05%...Frequency
Response: 20Hz-20kHz, 0.1dB...Signal to Noise
Ratio: -105dB...Slew Rate: 50 vol,s/miscrosecond.
19"Wx51/4"Hx12"D, 55 pounds $1,299

PRO -POWER ONE MOSFET stereo, features no -
current -limiting power supply, 300 w/p/c RMS into 4
ohms; 450 w/p/c RMS into 2 ohms; 205 w/p/c into 8
ohms @ <0.05% THD; Freq. resp. 20 to 20,000 Hz t
0.1dB; S/N >105dB; slew rate 50 V/microsec; TIM
unmeasurable; damping factor 200.
81/2"Wx5"Hx12"D, 22 lbs. $579

A5002 Power Amplifier, Class -H Vari-Proportional
circuitry and Autobuffer for continuous operation into 2
ohms. Features auto crowbar protection circuit for out-
put protection without current limiting; 40 -LED 0-1,000
Watt power output Meters; Front -Panel switching for 2
pairs of speakers; True Clipping indicators; Input Level
controls. Output power 250 W/ch into 8 ohms, 375 W
into 4 ohms continuous RMS, 20-20,000 Hz at
<0.09% THD; S/N >105dB; slew rate > 50 V/
microsec; TIM <0.02%.
19"W x 7"H x 72"D, 50.lb.s $949

Tuners

PRO -TUNER FOUR Stereo Digital Tuner Digital
quartz PLL tuner with 16 Station presets, 5 -digit Station
Readout, Auto -Scan tuning, active High Blend filter.
Broad -Band AM switch, 19" rack -mount front panel, IHF
sens 1.6 µV; S/N 75 dB; distortion 0.08%.
19"Wx23,4"Hx12"D, 10 lbs. $379

FEATURE A STANDARD 17" PANEL, OTHERWISE
(The four models shown
are the only models available in 17" width,

POWER FOUR -17, MOSFET stereo power Amplifier
174'is"W x 51/4"H x 11"D, 30 lbs $799
CONTROL THREE -17, Digital C-MOS Preamplifier
174,6"W x 31/2"H x 11"D, 15 lbs $499
CD750-17 COMPACT DISC PLAYER
173/16"W x 3,/,1"H x 12"D, 16 lbs $549
TUNER FOUR -17, AM/FM Digital Quartz Tuner
17I,6"W x 23/6"H x 12"D, 10 lbs $329

COMPACT DISC Player

NEW CD750 COMPACT DISC PLAYER with our
exclusive Made-in-U.S.A. "DIFFERENTIAL]
COMPANDER" circuitry. This newly developed circuit
was designed by Soundcraftsmen to provide the utmost
flexibility for the Compact Disc Format...High Dynamic
Range for serious listening pleasure...or Optional
Dynamic Compression/Expansion for background lis-
tening, for recording cassettes where the recorder is
incapable of recording a 95 dB Dynamic Range, or for
recording cassettes for playback on Car Stereos. .

Another Innovative Feature is our "SPECTRAL GRA-
DIENT" circuit. This variable control enhances the Its -
tenability of Discs with hard or harsh high frequency
characteristics. Both of these circuits are completely
bypassable. The CD750 has all the most desired fea
tures, plus many additional advanced Hi -Tech features
such as Indexing, Digital Filter, All -Metal Chassis, Audi-
ble Scan, Random, Passage -Repeat, 3 -Beam Laser,
Wireless full function infrared Remote Control, Over -
Sampling, complete Multi -Function Fluorescent Display,
variable volume control Headphone Jack, Gold -Plated
output jacks, RACK -MOUNT FRONT PANEL, and
Ultra -Shock -Mounted Suoer-Soft Disc -handling
19"W x 31/4"H x 12"D, 16 lbs $599

Signal Processors

AE2000 Real Time Analyzer/Equalizer, World's
most accurate (0.1dB) Real -Time Analyzer/Equalizer.
The first and only analyzer with: Two independent real-
time analysis systems, (a Direct 100 -LED display with
2dB readout and a 0.1dB readout Differential/
Comparator). Pink -noise generator, 10 -octave Real -Time
display with Adjustable Decay rate, Mic. preamp. input
for analysis for any Signal Processor, Autoscan mode.
19"W x 51/4"H x 11"D, 21 lbs. $549

1111111 111111111111

DC4415 Third -Octave Eaualizer. stereo with
EQ defeat; Infrasonic filter: Tape Monitor and Tape
Record; Differential/Comparator' circuitry for Unity
Gain setting to within 0.1dB accuracy for highest
Dynamic Range capability. THD and IMD 0.01% at 2 V;
S/N 114dB at full output; input imp 47,000 ohms.
19"W x 51/4"h x 1"D, 16 lbs $749

DC2215 Differential/Comparator` Equalizer,
Stereo 10 -band, with Differential/Comparator` True -
Unity -Gain circuitry for Input -to -Output balancing accu-
racy to within 0.1dB. Equalizer filter circuits use
precision wire -wound Passive -Coil inductors for high
gain, low noise and distortion.
19"W x 5f/4"H x 11"D, 17 lbs $449

DC2214 Differential Comparator Equalizer.
Same as DC 2215 except equalizer filter circuits have
op -amp synthesized inductors. THD and IMD <0.01%
at 2 V; S/N ratio 106 dB at 10 V; boost/cut range t12
19"W x 31/2"H x 9"D, 13 lbs $299

IDENTICAL TO THE PRO -19 MODELS



COMMENTS FROM OUR CUSTOMERS
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FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW
However, many additional Dealers-too numerous to list here-are located throughout the U.S. wr h 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 "DensiorLocator Operator!'

ARKANSAS J,..,broo THE SOUND CENTER Monliceho T HOMASSON'S SOUND NO. CALIFORNIA Berkeley UNCLE RALPH'S AUDIO Chico MG STEREO Concord SOUND DISTINCTION Goleta HOUSE OF AUDIO San Francisco
AUDIO VIDEO CENTER San Jose AMERICAN VIDEO CENTER SO. CALIFORNIA Cathedral City SOUND COMPANY Cerritos FEDCO Costa Mesa ATLANTIC MUSIC HOC° Goleta HOUSE OF AUDIOHollywood AMETRON, AUDIO.VIDEO SOLUTIONS Los Angeles
FEDCO Montebello AUDIO -VIDEO SOLUTIONS. SPAL, INC. Newport Beach ATLANTIC MUSIC Ontario FEDCO Orange FIDELITY SOUND Pasadena FEDCO San Bernardino FEDCO San Diego FEDCO Santa Ana FIDELITY SOUND Torrance STEREO HI Fl CENTER Van Nuys
FEDCO Whittier HI Fl HAVEN CONNECTICUT Norwalk CRAZY EDDIE FLORIDA Belle Glade JAMRDC ELECTRONICS Fort Lauderdale SPEAKER WAREHOUSE Hialeah SPEAKER WAREHOUSE Hollywood SPEAKER WAREHOUSE Jacksonville FRONT ROW
RECORDS Miami LAS FABRICAS Miami. South AUDIO PLUS, ELECTRO SOUND, PARS ELECTRONICS Orlando SOUND EFFECTS West Palm Beach SOUND SHACK GEORGIA Atlanta ATI ARTA STEREO, STEREO VIDEO WAREHOUSE HAWAII Hilo YAFUSO T.V.
APPUANCE Honolulu BOSE ENTERTAINMENT CENTER, VIDEO LIFE IDAHO Idaho Falls PHASE 4 STEREO ILLINOIS Burbank POLK BROS. Chicago MARTROY ELECTRONICS, MIDWEST STEREO, MUSICRAFT. POLK BROTHERS Cottage Grove, FOLK BROS
Elgin, POLK BROS. Evergreen Park MUSICRAFT Gurnee OPUS EQUIPMENT Homewood MUSICRAFT Melrose Park, Poll( BROS. Jacksonville FRONT ROW RECORDS Morton Grove MUSICRAFT Naperville. POLK BROS.Oak Park MUSICRAFT Palatine MUSICRAFT
Springfield REEL TO REAL DESIGNS Villa Park MUSICRAFT INDIA NA Michigan City AUDIO CONNECTION New Haven HJS SOUND West Lafayette LIONS ELECTRONICS KANSAS Overland Park AUDIO ELECTRONICS KENTUCKY Louisville HI -
FIDELITY, INC LOUISIANA New Orleans TULANE STEREO MAINE Ellsworth Falls ELLSWORTH AUDIO MARYLAND Frederick THE ELECTRONIC SHOP MASSACHUSETTS Roston ENCORE AUDIO MICHIGAN Drayton Plains TUNE
SALOON Holland INTERFACE AUDIO Livonia CARTEL DISTRIBUTING, VIDEO STUDIO Marquette AMERICAN TV NEW HAMPSHIRE Nashu a TECH HI Fl NEW JERSEY Bandbrook PRANZATELU'S STEREO Hawthorne THE SPEMERMAN Ku -melon
SOURS CITY Lakewoad RAINBOW TRONICS Newark MEG RADIO CORP. New Brunswick BARRACKS TRADING POST Paramus CRAZY EDDIE Paterson CONSUMER'S DISCOUNT CENTER Totona CRAZY EDDIE Trenton BARRACK'S TRADING POST Union CRAZY EDDIE
NEW MEXICO Santa Fe OVATION AUDIO NEW YORK Bronx VICMARR STEREO. BRONFN ENTERPRISES, D8J ELECTRONICS Brooklyn CENTRAL AUDIO. MAGNA ELECTRONICS Jamaica THE FOX ELECTRONICS Long Island City IVY ELECTRONICS New
York City STEREO PLAZA, VICMARR STEREO, CANAL HI FI, LEONARD RADIO, NTH STREET AUDIO. CRAZY EDDIE Glen Cove ISLAND AUDIO Woomde LEONARD RADIO NORTH CAROLINAFayetteville QUALITY SOUND Raleigh CREATIVE ACOUSTICS
Shelby SOUND ADVICE Wilmington JUST CO's OHIO Akron OHIO SOUND Cleveland OHIO SOUND Columbus AUDIO EXCHANGE Defiance ZELLER'S SOUND STORE Lima HART AUDIO Parma DESIERO ENT. Wooster SAW TELEVISION OKLAHOMA Oklahoma
City JOHNSON TV U SOUND PENNSYLVANIA McKeesport HI Fl CENTER Philadelphia SOUND OF MARKET Piltsburgh AUDIO JUNCTION Reading, Shillington PHOENIX HI Fl Willow Grove SOUNDED PUERTO RICO Santurce R. F. ELECTRONICS
SOUTH CAROLINA Columbia NORTON'S STERO Greenville DON JONES STEREO TEXAS Arlington SOUND IDEA Dallas/Carrollton VERY SERIOUS TOYS El Paso CASA SONIDO Houston A 8 B VIDEO Laredo JETT SALES Mesquite VIDEO ACCESSORIES
PLUS Midland FOLDERS San Antonio THE SOUND IDEA UTAH Bountiful TRAX AUDIO VIRGINIA Fails Church AUDIO BUYS VIRGIN ISLANDS St Thomas, U 5 and British Virgin Islands ELECTRONICS UNUMITED WEST VIRGINIA Morgan
town THE SOUND POST Pere -Mon THE SOUND POST WISCONSIN Appleton AMERICAN TV Glerdale SOUNOSTAGE Madison AMERICAN TV Waukesha AMERCAN TV

The World's Finest Stereo Components
Are Still ...MADE IN U.S.A.!

$19.95 EQ-EVALUATION KIT, Includes 1-12" LP Frequency Spectrum AnalysisF T1 e- isntstRreuccot irodn, f2o- lsdeet ris otuf CRorrmEpTuot °Lin es CF hoaRr tFsA. s1 -TC oAncrn el cotNo r OCablemf ocrLcEo Rrna rDi sEoRntest,

SERVICE CARD #30, and we'll send you FREE SPECIAL OFFER DETAILS.

2200 So Ritchey. Santa Ana, California 92705, U.S.A /Telephone (714) 556-6191/U.S. Telex/TWX 910 595 2524  International Telex. 910 595 2524/Answer-back Code SNDCRFTSMN SNA

Enter No. 30 on Reader Service Card



WHAT'S NEW

Philips
CD -Video Player

The CDV488 plays six
different video and audio
disc formats: 3- and
4.7 -inch CDs, 4.7 -inch
CD -V singles, and 8- and
12 -inch laser videodiscs,
including the new, thinner,
8 -inch LV singles. The
16 -bit D/A, with four -times
oversampling, uses the
same premium select -
grade chips as Philips'
audio -only CD players, and

Soundcraftsmen
Power Amp

The Pro -Power One is
an ultra -high -current
design using MOS-FET
amplification stages. Power
is rated at 205 watts per
channel into 8 ohms and
300 watts per channel into
4 ohms, from 20 Hz to
20 kHz, with less than
0.05% THD. Due to its
high -current design, the
amplifier can also deliver
up to 1,500 watts into a
1 -ohm load. To achieve this
current capacity, power
MOS-FETs and filter
capacitors with very high
storage capacity are used.
True clipping indicators for
each channel light when
actual waveform distortion
is detected. Price: $579.
For literature, circle No. 105

has both optical and
electrical digital outputs.
Favorite Track Selection
(FTS) is also featured. The
video circuitry includes
separate chrominance and
luminance processing, with
both conventional and "S"

Mitsubishi Car DAT
The DT 10 can be used

either as the sole program
source in a car stereo
system, or in conjunction
with a radio/cassette or
radio/CD unit, thanks to
having both its own volume
and tone controls and a
switchable AUX input. The
DAT transport has a
dustproof shutter, four
repeat modes, and a fast-
forward/rewind speed

Denon AM/FM Tuner
When strong local

stations intrude, maximum
sensitivity is exactly what
you don't need. So the
TU-460 has a switched
r.f. attenuator circuit that
reduces incoming signal
strength of FM stations to
ensure against front-end
overload. Sensitivity for
50 -dB quieting is normally
15.3 dBf in mono and
38.5 dBf in stereo. The

video outputs, plus
capabilities for many video
special effects. The unit
comes with a remote that
can learn codes for 10
different audio or video
components. Price: $1,300.
For literature, circle No. 106

approximately 150 times
normal playback speed.
When ambient temperature
drops below 68° F (20° C),
a built-in sensor activates
a heater to prevent
condensation buildup
on the head wheel.
Specifications include
frequency response from
20 Hz to 20 kHz, THD of
0.01%, and S/N of 90 dB.
Price: $1,650.
For literature, circle No. 107

preset memories, which
can hold 30 AM and FM
stations in any combination,
store attenuator settings
along with the FM station
frequencies. There is also
auto -scan tuning. The digital
comparator circuit operates

Goldmund Loudspeaker
Each of the five drivers of

the Apologue speaker
system has its own black
lacquer enclosure. A frame
holds the five enclosures
in rigid alignment, for
correct time and phase
relationships. The crossover

networks use more than
700 elements. Efficiency is
a high 100 dB at 1 meter
for 1 watt input. The striking
visual design is by Claudio
Rotta-Loria, an Italian
designer and painter. He
will also sign each of the
300 units in the first
production run. Price:
$49,900 per pair.
For literature, circle No. 108

above the audio band, at
25 kHz, so as not to
generate audible noise. S/N
is 78 dB in stereo, 82 dB in
mono. The AM stage uses
ceramic i.f. filters for lower
noise. Price: $240.
For literature, circle No. 109

30 AUDIO/APRIL 1989



CD PINES have always been
susceptible to errors in converting
digital data to analog audio. Ir fad,
academic researchers recently de-
clared that error in converting the
Most Significant Bit is a primary
cause of audible problems. Every
Denon Compact Disc Player since
1983 has corrected this problem with
the Super Linear Converter.

Now, with the new "Deltc "con-
versicn circuit, Denon's DCD-3520
and DCD-1520 represent the closest
approach yet to true 16 -bit linearity.
Denon's 20 -bit 8x oversampling c igi-
tal filter joined to a pair of true 20 -bit
Super Linear Converters quite simply
elevate digital playback to a new
level of musicality.

DCD-1520

But then, Denon built the world's
first professional digital audio recor-
der back in 1972. And we've recor-
ded digital master tapes of u
passed musical accuracy.

It's simply easier to make digital
and o sound more like music when
you know what music sound; like.

DENON
Enter No. 18 on Reader Service Cad Denon Amer.° Inc., 222 New Rood. Porstc pony, NJ 07056 (2011575-7810



The Monitor Series

Monitor 10B

"The best high performance speaker value on the market to off The Record



"Polk's Remarkable Monitors Redefine
Incredible Sound/Affordable Price"
"At their price, they're simply a steal" Audiogram Magazine

Monitor 10B - $349.95 ea.
Considered one of the worlds' best sounding loudspeakers

and, in the words of Audiogram magazine, "At the price
they are simply a steal." The Polk 10B utilizes dual trilami-

nate polymer drivers coupled to a built-in subwoofer for
accurate bass response and superior dynamic range. A 1"

dome tweeter perfectly complements the other drivers to
insure outstanding reproduction of every type of music.

Monitor 7C - $274.95 ea.
Basically a smaller, less expensive version of the Monitor
105. By offering superlative performance whether mounted

on a shelf or a speaker stand, the 7C is a highly versatile
addition to any audio system. How good does it sound?
Audio Alternative magazine said, "It is amazing."

Monitor 5B - $214.95 ea.
Similar in design and performance to the Monitor 7C,
however it utilizes an 8" subwoofer (rather than 10") and is

more compact. The 58 represents one of the best values of

the entire Monitor Series.

Monitor 5Jr. + - $169.95 ea.
Called the best sounding speaker of its price in the world
regardless of size. It achieves life -like three-dimensional
imaging which 10 years ago was not available in any book-
shelf speaker at any price.

Monitor 4.5 - $122.45 ea.
Shares most of the high technology
components and rewarding musical
performance of the larger Polk
speakers at a surprisingly low price.
A critically tuned bass duct insures
high efficiency and great bass per-
formance despite its convenient com-

pact design.

Monitor 4A - $99.95 ea.
Identical to the 4.5 in a smaller cabi-
net. Audio critic Lawrence Johnson
called it, "an all around star of great
magnitude." The 4Ak affordable price
means that no matter how small your

budget, you can afford the incredible
sound of Polk!

Matthew Polk's Vision: Superior Sound for Everyone
Polk Audio is an American company chat was founded in 1972 by three Johns Hopkins University

graduates who were fanatical audiophiles with a common vision. They believed that it was possible

to make speakers that performed as well as the most exotic and expensive systems at a fraction of

the price. Starting with only $200, they began by designing and manufacturing the Monitor Series

loudspeakers. The Monitor Series combined the advantages of American high technology and

durability with European styling and refinement. Over the years an unending stream of rave reviews,

industry awards, and thousands of enthusiastic Polk customers have established the Monitor Series

as the choice for those looking for both incredible sound and an affordable price. There is no better

value in audio equipment today than a Polk Monitor series loudspeaker.

Uncompromising Standards at Every Price
A limited budget does not mean a limited ability to appreciate fantastic sounding music. That's why

we put our best engineering efforts and only the finest materials into every Polk product regardless

of price.

Every Polk Monitor Series speaker uses the same trilaminate polymer cone technology as the

flagship SDA-SRS 1.2. Every Polk Monitor utilizes a 1" polymer dome tweeter, and most use exactly

the same tweeter found in the SRS 1.2. All Polk Monitors employ costly multi -component crossover

networks and thick high Polk Monitor 4A, then pick up

a comparably priced but larger speaker from a different manufacturer. You'll notice that the Polk

is heavier, more solidly built, and sports a superior fit and finish. Now compare the sound. We are

sure you'll agree with Musician magazine, which said Polk Monitors are: "Vastly superior to the

competition."

Matthew Polk with his incredible sounding/
affordably priced Monitor Series loudspeakers.
Front row (L to R) Monitor 5Jr. +, Monitor 4A,
Monitor 4.5 Back row (L to R) Monitor 10B, Monitor
7C, Monitor 5B

polk audio
The Speaker Specialists

The Thrilling Sound of Polk Monitors
Polk Monitors achieve open, boxless, three-dimensional imaging

surpassed only by the SDA's. Their silky smooth frequency response

assures natural, non -fatiguing, easy to listen to sound, while their fast

transient response results in music that is reproduced with life -like

clarity and detail. hi addition, dynamic bass performance, ultra -wide

dispersion, high efficiency and high power handling are all hallmarks

of Monitor Series performance.

Them is a Polk Monitor Perfect for You
Each time you advance through the six Monitor Series models, you'll

immediately hear a remarkable improvement in efficiency, bass

response, and output volume. They are designed so that a smaller

Polk played in a small room will sound nearly identical to a larger

Polk played in a large room. A larger Polk in a small room will, of

course, play that much louder with even better bass. No matter what

price range fits your budget, there is a spectacular Polk Monitor

Series speaker waiting to fulfill your sonic dreams.

Where to buy Polk Speakers?
For your nearest dealer, see page 5 2.

Enter No. 34 on Reader Service Card



AUDIO ETC
EDWARD TATNALL CANBY

STAY TUNED

Ever heard of the Sharper Image?
Some years ago, we in audio
were dithering about a thing we

knew had to happen, the "marriage" of
hi-fi and TV. Thinking on this, I bor-
rowed the name of an estimable mail-
order house because it hit precisely
what I had in mind: A sharper image.
We were rightly concerned, at that
point, for our own high-tech reputation.
TV sound was dismal. Would our mar-
riage partner ever accept a sharper,
better audio for its millions of prod-
ucts? We did not like TV audio. And the
TV image itself was only a little better.

There and then, before this doubtful
marriage got started, I discovered an-
other of my Canby Principles that im-
mediately applied to this situation. To-
day, it is a supernova of a Principle, at
the heart of immense change that may
upset the whole American TV setup.
The Japanese are going to push us
right into it-the sharper image!

The Canby Laws, I admit, do not
emerge out of long and painstaking
research. They come to me straight
from the blue. I just look around and
see what's what, and out pops a Princi-
ple. The more research, the duller, I

say. Boyle's Law! All about pressure.
Ohm's Law, mere high school algebra,
if no less than the truth. May these rest

where they belong: In the textbooks. I

like my Principles more colorful, if less
precise-like Murphy's Law, or the Pe-
ter Principle, or the resounding procla-
mations of Marshall McLuhan ("The
medium is the message"). These exalt-
ed laws are the very stuff of my own
lesser ones, exclusively published in
this magazine. Oddly enough, they
sometimes turn out to be quite signifi-
cant in the long reach of time.

Let's put the Sharper Image in per-
spective among these Canby efforts.
My first -ever Law, as far as I can re-
member, was the Canby Constant,
promulgated for Audio's 25th anniver-
sary issue (May 1972) and reformulat-
ed, a month late, for our 40th (June
1987). It was all in the mind, this princi-
ple, though it might account for an au-
dio generation gap: The apparent time
from your earliest childhood memories
to the present-any present-remains
unchanged in length. This has nice
mathematical complications (see the
above back issues).

Then came a curious principle I

stumbled on way back, while looking
around me at what was what. This one
is much more outward and very eco-
nomic. It seems to have intrigued quite
a few professional economists who
hadn't looked at things this way, in-

cluding a student at the Harvard Busi-
ness School who wrote asking where I
did my research and if it was in print.
Research? Just common sense, as I

saw it. The principle was this: In the
U.S. economy-including, of course,
audio-there is room for 21/2 directly
competing major systems in each
area, but no more. In our wars of com-
petition, the others just fade away or
bide their time. It is a kind of pairing,
like two charioteers in ancient Greece.
But very American.

Heavens no-never just one system!
That would be monopoly. We do not
like monopoly hereabouts. But two is
okay, especially among economic gi-
ants. I call it biopoly. Today, we move
rapidly toward a polyopoly, edged
along by the rest of the big world. But
for long years, long before I came
along, we did practice this biopoly all
over the place, according to the Sec-
ond Canby Principle. I now revise this
for greater accuracy: The Principle of
Two -Plus, two competing systems with
a few lesser ones around the edges
(that's the "Plus"). This unique pattern
has been everywhere in our American
life. It has dominated us for centuries
and has shaped our audio business
from the very beginning. Astonishing
when you begin to think about it.

The LP and the 45, for instance. Beta
and VHS, with the videodisc hovering
hopefully on the outskirts. The two
great networks, NBC and CBS, with
Mutual (and later ABC) hanging in

there-the "Plus." How about Victor
and Columbia, those early rivals from
78 days, with labels such as American
Decca or Capitol strongly to one side?
Victor and Columbia went right on, de-
cade after decade, evolving into RCA
Victor and CBS Records.

You understand that all this was fluid
and changeable, being business in ac-
tion. Like the swirls of oil and water
stirred together, like the highs and lows
that make our weather, nothing in this
pattern is permanent. But somehow,
with new forces coming in, the pattern
always reemerges. When the early
NBC network got too big, it was split-
ABC and NBC, right there together in
the old Radio City precincts. (Unfortu-
nately, at that time, the NBC anchor
station was called WABC! It had to be
changed: WNBC. So we had the usu-
al-National and American, opposite
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Audio Research has been in the business
of establishing audio benchmarks for nearly

two decades. Some audiophiles and critics
might even take Audio Research a little for

granted. But when they listen to our new SP15
hybrid preamplifier and Classic 150 hybrid

monaural power amplifiers, some ears are going
to perk up and some eyes are going to widen.
Because the SP15 and the Classic 150 redefine
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In a long -unpainted home,
paint one wall and you'll
have to do the whole house.
Rebuild the whole TV system
to hi-fi? No less will do.

numbers in American fashion. There
seem to be more networks now, but if
you ask me, two of them have usually
dominated the top spots. The others
are in my "Plus" area.

The rest of the world has never really
gone this way. Briefly, perhaps, as with
English Decca (London) and EMI, two
giants. More often it is straight monop-
oly, benevolent of course-Air France,
British Rail. But the BBC has its com-
mercial rivals and so does French na-
tional TV. This is not really our system,
though; it is rivalry between govern-
ment and "private" forces. We merely
edge in that new direction, as with the
P.O. This is a world pattern, not an
American one, and we are borrowing it
as we now borrow so much else in One
World.

Biopoly! Look further at the Principle
of Two -Plus. It goes far beyond audio
and beyond economics: Democrats
and Republicans-the two-party sys-
tem, "Plus." For every "National," there
is an "American" to match, from banks
to baseball leagues to airlines. Do you
remember when American Express
was an express company, hauling
heavy stuff in wagons and trucks, and
competing with Railway Express and
smaller outfits on the side, like Adams
Express? Two -Plus. You may not know
that Western Union, Emperor of the
telegram, had its major rival, too-
Postal Telegraph. It's the American
Way. When I went home for college
vacations, I would send a telegram (by
phone), telling the folks in 10 words, or
a 50 -word Night Letter, the time of my
arrival. I got so expert at writing 10 -
word masterpieces that often my family
couldn't figure out what I was saying. I
alternated between Western Union and
Postal. You can probably think of a
dozen more examples of this curious
American habit of pairing. My Second
Principle turned it into Law. Of a sort.

As a P.S., I remind you of a presently
quaint leftover of the traditional Ameri-
can Two -Plus habit, now in an unlikely
place: Japan. Those current giants in
audio, JVC and Denon, were both
founded far back in the early days of
American influence in that country. To
this moment, JVC is still the Japanese
Victor, and Denon is officially Nippon
Columbia. Need I say more?

Back to the Sharper Image. The
Third Canby Principle, governing the

oncoming wedding between hi-fi and
TV, stated (out of the blue) that in a
two -element reproduced system, such
as video or TV, one of the elements
always dominates and this dominant
element must have the sharper image.
Greater accuracy, more detail, more
information-more bits. Where did this
put high -quality audio?

At the time I brought forth this princi-
ple, our conventional TV was still large-
ly unchallenged-supreme as the big
market, even with early VCR and cable
and maybe proto satellite. The impact
of improved quality, whether sound or
sight, had not hit the general public
with more than a tiny dent. People
were still satisfied-more important,
they were basically right. TV audio was
marginal, but with the aid of the pic-
ture (real people, lips moving, expres-
sive gestures, smiles), the audio was
plenty intelligible and mostly speech,
at that, which is minimally demanding.
As for the picture, it was fuzzy, with
problems of many sorts in the recep-
tion, but it still was considerably bet-
ter-when it worked-than the accom-
panying audio. Indeed, the picture
could be beautiful, as it still is-even if
fuzzy and lacking in detailed informa-
tion. And so we had a good balance
according to the Canby Principle. The
picture obviously dominated. (Do we
listen to television? No, we watch TV.)
It did have the better quality, the great-
er information. The sound was vital for
sense, but it went along for the ride. It
was understandable. That was enough.

But in the industries, both video and
audio, there was a lot more awareness
of what could be done-already had
been done, behind the scenes. As with
the LP and the CD, we knew only too
well how much was lacking in TV au-
dio, but what if we improved it? Not
good! The balance would be de-
stroyed, the picture would be notice-
ably less sharp than the sound. That
would disrupt.

Like painting one wall in your long -
unpainted home. Age can quietly lend
a patina of harmony to fading paint, if
there is no competition, no obvious
contrast. But paint one little segment in
a bright new color, and you'll have to
do the whole house. Rebuild the whole
TV system to higher fi? No less will do.

So we were up against it, both in
audio and video. This "marriage" was

going to be complicated. And here
was TV, stuck with an enormously ex-
pensive broadcast system implacably
fixed to those inevitable broadcast
"lines" that defined the ultimate possi-
ble sharpness for the airborne signal.

Well, you know what has happened.
We still have that broadcast system-
as of this fleeting moment. But we have
undermined it right and left. Yes, mar-
ginal and useful improvements were
abundantly possible and have been
made, to everybody's pleasure. But in
the end, the system itself has to go.
Like the LP, which was so wonderfully
improved over the late years.

Meanwhile, non -broadcast video
has forged right ahead, TV or no, and
the public is ever more familiar with its
superior picture and improved sound.
Good balance, again. The broadcast
system, reaching its limits, is toppling
on elderly legs. A new, much sharper
TV is almost visibly getting closer. In-
deed, it exists! On Japanese air, of
course. But the pressure for a new U.S.
TV system (and a sharper audio, in
balance) is just that much more in-
tense. Sharper, sharper! Now it is a
real need.

So you see, the Third Canby Princi-
ple-that in a dual -medium system, the
dominant element must have the high-
er fi (the greater detail and informa-
tion)-is absolutely entangled in pre-
sent developments. Audio must follow
video. Video must lead in sharpness.
Now, at last, we will be able to strike a
new balance without compromise.
When the perfect television picture fi-
nally arrives.

Don't forget that European TV has,
for years, been a great deal closer to
that perfect picture. On continental TV,
you can already see not only the
whites of their eyes but their individual
eyelashes. And strands of hair. Leaves
on distant trees instead of green
smudges. Tiny people at a distance
instead of blobs. Our own ultimate TV,
when and if, will be even better. It will
match any color transparency, and
size. Sharp! Really sharp. And with
good audio, right in balance.

That's it for now. We have to wait a
bit for a few gigantic commercial up-
heavals costing billions before we see
that picture. It might take years. But,
barring national disaster, we'll have it.
And the audio to go with it. A
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THE ARMY RESERVE'S GI BILL
CAN MAKE YOU A PART-TIME SOLDIER

AND A FULL-TIME STUDENT.
A part-time job in the Army Reserve is a smart

way to work your way through college. Because the Army
Reserve has its own GI Bill, and if you qualify, you can
receive up to $5,040 for college, while ycu attend college.

But the GI Bill isn't the only valuable thing about
being an Army Reservist. You'll also be paid for training
in one of oiler 300 skills.

In addition, you'll earn at least $1,870 a year for
serving two days a month (usually on weekends) at your
local Army Reserve Center, and attending two weeks of

annual training. And if you take out a student loan, you
may qualify for a program that can help you repay it.

With the GI Bill to help with tuition, anc your
monthly Army Reserve salary to help with other
expenses, you could earn over $16,000 fcr college in one
enlistment.

If you'd like to know more about :aking the Army
Reserve's GI Bill to college BE Amoy CAN BE.
with you, call toll -free
1 -800 -USA -ARMY.
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History shows that in 1973 the Nakarnicni
1000 forever changed the destiny of the
audio cassette. Against all odds the world's
first true three -head cassette deck had
transformed a medijm designed for
convenience into a serious audio recordist's
dream -come -true.

And over the years the Nakamichi
1000 has come to represent a product
philosophy-an example of what can be
accomplished when a group of single-
minded people throw out the rules and
eliminate the word "compromise" from
their vocabulary.

If, therefore, you're inclined to expect
achievements of historcal proportions in
the new Nakamichi 11000 Digital Audio
Recording System, you won't be alone,
and you won't be disappointed.

You'll notice a p-ofound difference
the very first time you use the Nakamichi
1000 Digital Audio Recorder. Unlike other
DAT recorders, the Nakamichi 1000
neither loads nor feels tike a VCR. The

smooth, rapid, andl quiet operation of the
transport will ratter remind you of the
acclaimed S len- Mechanism found in
Nakamichi's analog cassette decks.

That's because the unique FA S T
(Fast Access S-ationary Tape Guide
Transport) mechanism was designed from
the ground up as a digital audio tape
transport. Its exclusive, patented
stationary tapegudes assure more
precise and stabie tape alignment, so
dgital error caused by mistrackirg is
dramatically reduced. And articu'ated link
arms gently bring the tape intc playing
position within 1.9 seconds after a
cassette is inse-tad-two to three times
faster than VCF-derived DAT mechanisms.

The four -head drum has separate
record and play heads, so you cal monitor
off the tape white you record. Anc a
unique half-loaa position fast -winds the
taoe at 400 -times normal play speed-
twice that of conventional fast w ncl-with
ess wear and tear on tape and heads.

Included with each Nakamichi 1000
recorder is the 1000r infrared wireless
remote controller, Which gives you full
access to the deck's expansive aray of
advanced opera inc features.

The Nakamtch 1000p Digital.Audio
Processor estab ishes a new reference

NOI<Olvt Ch 1000 Digita Audio Recorder

standard for sonic accuiracy. 8 -times
oversampling digital filters and fully
calibrated 20 -pit digital -to -analog
converters de iver unprecedented
resolution, linearity, and dynamic range.

In conventional VCR -derived DAT mechan sms
tape alignment guides move with the losdirg
arms. Nakamicli'3 FA ST mechanism has
exclusive stationary tape guides for faste
alignment and Eurperior long-term accuracy



Each stationary tape guide block ack ally consist
cf four separate guide s_rfaces-twslanted, one
vertical, and one honzo k together to
nore reliably maintain critical tape alegnment.

Simply increasng the n _inter of bits is
meaningless unless they are rrplemented
with a high degree :1 preciso-i. So, the
Wakamichi 1000p 2C -bit D/A co iverter
employs a novel RCM (react -pay memorj)
calibration system. Each Dotk converter
PC has a corresponc ng R041 clip pro-
grammed at the facory witl- inc ividual bit
error compensation data. Tocelher with a
lewly developed gl ich cancellation
circuit, this sophisticated calibration
system brings the ['A conve-ter to the
heoretical limits of 20 -bit performance.

The ec ual y advanced an log -to -
digital converter employs an ingenious
charge comparison principle that assures
accurate eicoding withos conientional,
distortion-caAng sampe-and-hold
circuits. And an extraord r ary E uto-
calibration -system precisely trims the
quantization increments for all oits within
1.4 seconds every time the 100.4) is turned
on. That means, unlike tnical designs,
the 1000p's Ai D converte- maintains its
high level of precision fo-ever.

Finally, to eliminate Ile acverse
effects of any j tter at the digita inputs,
the Nakarrichi 1000p incorporates a
sophisticated two-speec phase -locked -
loop interface -hat more Effectwely
handles a wide range oft me -axis
fluctuations.

Pe-haps most signi cant s the basic
design of tie Nakamich 000 Digital
Audio Rec3rcing Systerm. Not content to
capture a mere, fleeting moment in audio
history, Nakarnichi engineers have made
the system easily upgralable. The
essential circuitry of boti reco-der and
processor resides on plug-in toards, all
readily accessed from the real panels.
The system thus deiivem the very best
performer ce available txiay...whenever
"today" happens to be.

Prove it to yourself by auditioning the
Nakarnichi 1000 Digital Recording
SystEm. It promises to be an umsual
oppo-tunity to witness t-istory in he
making. Again.

The system's modular plus -in circuitry accom-
modaes change and, thus defies obsolescence

Nakamichi
Nakarnichi America Corperation
1970- South Vermont Averue
Torrance, CA 90502 (800) 421-2313
(800)223-1521 (California)
Nakamichi Canada (800) 663-6358

NOI<OMiCh 1000p T..igitat Audio Processor

NCT<CIMICIrd ICOOr Rerrote Controller



BEHIND THE SCENES
BERT WHYTE

TREETOP TECHNIQUES

you may recall that in my column
in the January issue, I stated
that digital recording is "the

great leveler." I pointed out that among
the generally used digital recorders,
none has a significant performance
advantage over the others. Since this
is the case, the sound qualities of clas-
sical music recordings are therefore
largely a matter of choice and applica-
tion of microphones, choice of record-
ing hall, and, of course, the skill of the
recording engineer in integrating and
controlling these factors to achieve a
recording that mirrors the sound of the
live performance.

In the old days, there were "sound
labels," record companies that em-
phasized the high-fidelity sound of
their recordings as well as their music
values. We had Mercury, with Bob
Fine's Olympian Series, Westminster,
Vanguard, and my own Everest label.
Of course, some recordings with good -
quality sound were issued by other la-
bels, but the audiophiles of those days
knew they could consistently get the
best recorded sound from these spe-
cialized "sound labels."

Gone now is the relentless striving
for technical superiority in the record-
ing medium itself. Digital recording, no
matter what brand of recorder may be

used, gives all engineers an equal ad-
vantage. In spite of this, we still have
"sound labels" today. This certainly
must include London/Decca, Telarc,
Delos, Chandos, and some smaller
specialty labels. EMI is also a frequent
source of recordings with high -quality
sound, and it must be emphasized that
recordings with good sound are be-
coming more common, even from oth-
er major labels. Obviously, with the
medium no longer a factor, the "new
face" of recording technology resides
in the skills of the recording engineer
and, to a certain extent, in the philoso-
phies and musical perceptions of the
producer.

I think it would be instructive to ex-
amine some of the early techniques of
classical music recording. Back when
the great Arturo Toscanini was con-
ducting the NBC Symphony Orchestra,
his performances were broadcast from
the notorious Studio 8H in New York
City's Rockefeller Center. RCA Victor
also made recordings with Toscanini
and the orchestra in the same studio,
and 8H gained its notoriety because it
was an acoustic "sponge." Granted,
the recordings were monophonic, but
the acoustics of 8H were dry as a bone
and completely robbed the sound of
any warmth or dimensionality, making

it seem very compressed. Other re-
cordings made during that era were
pretty dry acoustically, but not to the
extent of those from 8H.

Bob Fine changed all that in 1950,
when he first used a Telefunken U-47
omnidirectional condenser micro-
phone in his famous "single -point"
mono pickup of the Chicago Sympho-
ny. He reasoned quite correctly that
when you are attending a concert-in
Orchestra Hall in Chicago, for exam-
ple-you hear not only the direct
sound of the orchestra but all of the
reflections and reverberation charac-
teristics that constitute the hall's
acoustic signature. Thus, the omnidi-
rectional pattern of the U-47 was used,
with the mike painstakingly adjusted to
achieve a "focus" that would capture
just the right ratio of direct -to -reflected
sound.

Incidentally, Bob Fine also recorded
pop music for Mercury, and to him
goes the credit for first incorporating
reverberant information into pop re-
cordings. If I recall, he used it initially
on vocalist Frankie Laine's recordings
of "Rawhide" and "The Cry of the Wild
Goose." The idea caught on quickly,
but you must remember that there
were no reverb plates then (like those
made now by EMT) and certainly no
digital delay or reverb. Consequently,
all sorts of means were employed to
achieve reverb, including Columbia's
(CBS) using the stairwell of their build-
ing on Seventh Avenue in New York
City!

With the advent of the stereo disc in
1958, both Bob Fine and I began using
the spaced -array stereo recording
technique. We employed omnidirec-
tional U-47 microphones at the left,
center, and right, with the center mike
discretely recorded on the center
channel of the three -channel, half -inch
Ampex. The spacing of the three mikes
varied according to the size of the per-
forming group and the acoustics of the
hall. On the two -channel stereo disc,
mixed from the three -channel tape, the
center channel was heard as a phan-
tom image, thus avoiding the hole in
the middle which was a common fault
of original X/Y two -channel stereo re-
cordings.

Currently, the chief proponent of the
three -mike spaced -array technique is
Jack Renner, chief engineer of Telarc.
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"Th Were Designed To PlayMusic-And Make It
Sound Like Music.ThisTheyDoVeryWell,

In A Most Unobtrusive Way, AtA Bargain Price...

ICs HardTo Imagine GoingWrongqijusfgeoembepp:
Cambridge SoundMics has created

Ensemble;" a speaker system that can provide
the sound once reserved for the best speakers
under laboratory conditions. It virtually dis-
app n your room. And because we market

directlyit Ensemble costs far less than previous
all out designs.

Henry Kloss, orator of thedombrantspeakermodels
of the '50s (Acoustic Resecach), '60s (KLI -9, and '70s
(Advent), bringsyou Ensembk, a Nnufrieb new kindof
speakerrystemfor the '90s, ail nik facto° I direct

from Cambigge Soundilorks.

The best sound comes in four
small packages.

Ensemble consists of four speaker units.
Tiro compact low -frequency speakers repro-
duce the deep bass, while two small satellite
units reproduce the rest of the music, making
it possible to reproduce just the right amount
of energy in each part of the musical range
without turning your listening room into a
stereo showroom.

Your listening room works with
Ensemble, not against it.

No matter how well a speaker performs,
at home the listening room takes over. If you
put a conventional speaker where the room
can help the low bass, it may hinder the upper
ranges, or vice -versa.

What Henry Moss tells his Mends:
Every time I came out with a new speaker at

AR, KLH, or Advent, my friends would ask me,
"Henry is it worth the extra money for me to trade
up?" And every time I would answer, "No, what
you've already got is still good enough."

But today, with the introduction of Ensemble,
I tell them, "Perhaps now is the time to give your
old speakers to the children:'

Ensemble is a lladernark of Cambridg Sounchnbrks, Inc.

Ensemble, on the other hand, tags
advantqge of your room's acoustics. The ear
can't tell where bass comes from, which is
why Ensembles bass units can be tucked out
of the way-on the flax atop bookshelves, or
under furniture. The satellites can be hung
directly on the wall, or placed on windowsills
or shelves. No bulky speakers dominate your
living space, yet Ensemble reproduces the
deep bass that no mini speakers can.

Not all the differences are
as obvious as our twosubwoofers.

Unlike seemingly similar
three-piece systems, Ensemble uses
premium quality components for
maximum power handling,
individual crossovers that allow
several wring options and

Unlike sa:eNte vsterns
which use a single Iroge subwoofei;
Ensembkfeatioes separate compact bays units

for each stele° channel. Theyfit mare gracefub fru°
yourlivirg envimninent, and he0 minimize the effects
of the lisoznitg room S standing waves.

cabinets ruggedly constructed for proper
acoustical performance. \Ne even gold-plate all
connectors to prevent corrosion. An even
bigger difference is how we sell it...

The best showroom of all:
your living room.

V* make it possible to audition
Ensemble the right way-in your own home.
In fact, Ensemb e is sold ottiby Cambridge
SoundWorks directly from the factory. Lis-
ten for hours without a salesman hovering
nearby,. If after 30 days you're not happy,
retumEnsernble for a full refund.

At only $499-complete with all hard-

ware and 100' of speaker cable-Ensemble
costs hundreds less than it would in a
retail store.

Call 1-800-AKA-HIFI*
(1-800-252-4434)

Our toll-fiee number will connect you to a
Cambridge SoundWorics audio expert. He or
she will answer all your questions, take your
order and arrange surface shipment via UPS.
Your Cambridge SoundWorks audio expert
will continue as your personal contact with
us. Ak think you'll like this new way of
doing business.
*In Canada, call 1-800-525-4434. Audio
experts are on duty Mon. -Fri., 9AM-10PM,
Sat. , Sun., 9AM-6PM FAstem Time.

CAMBRIDGE SOUNDWORKS
154 California St., Newton, Massachusetts 02158

El Send more information and test reports.
111 Send Ensemble risk -free for 30 days, for $499!

CI Send an Ensemble Gift Certificate for $499!

I'm paying by 1:1 Check  MC CI Visa El AmEx

Acct. Number Exp

Signature

Name

Address

City State Zip

Phone (Area Code) Number

FOR IMMEDIATE SERVICE: 1-800-AM-1-11FI

MA residents add 5% sales tax
*Plus freight. Call and ask. Suite 104A

L
Enter No. 13 on Reader Service Card



In the old days, "sound
labels" emphasized the
high -quality sound as
well as the musical values
of their recordings.

Since this label was founded some 10
years ago, it has achieved a well -de-
served reputation for recordings with
consistently high -quality sound. How-
ever, Renner is not dogmatic. He gen-
erally favors the use of Schoeps omni-
directional mikes in his spaced array,
but he has used Sennheiser and Bruel

& Kjaer mikes, again depending on the
recording hall and the performers. In
large-scale works such as oratorios,
Renner is not above employing some
discreetly used accent mikes. His main
considerations are the reverberant
characteristics and ambient qualities
of the recording hall. Like most engi-

... one of the most musical
power amps on the market."

STEREOPHILE - VOL. 8, NO. 8, JAN '86

"Every so often, a product comes along that is so well suited for its
niche in the marketplace that it seems odd no one thought of it
before. In my mind, the B&K PRO -5 is such a product."

THE SENSIBLE SOUND, Summer '87 #1A

"The B & K equipment offered a fine combination of tonal
smoothness and clarity."

HI-FI HERETIC, Summer 1988

"All told, I see the B&K gear as fine value (particularly for
those who need an extremely powerful amplifier), and
strongly advise you take the time to hear it."

HI -Fl HERETIC, Summer 1988

"B&K products are among the finest values on the market
today. '

STEREOPHILE - VOL. 8, NO. 8, JAN '86

"A runaway bargain and a stellar performer."
HI Fl HERETIC, FALL '86

PRE -AMPLIFIER
 RIAA accuracy within ±.2 dB,

through the use of polypropylene
film capacitors. This produces a
transparent sound with a highly
accurate musical timbre.

 FET loading to maximize linearity
and minimize noise.

 Wide band width to assure extraor-
dinarily clear reproduction of all
styles of music.

POWER AMPLIFIER
 Class A pre -driver circuitry driving

class AB Mosfet output stage.
 Toroidal transformers for highly

efficient power supply operation.
 Differential input stage with an

active current source load, assuring
DC stability and extremely wide
band width linerarity.

E K
PRE -AMPLIFIERS AND
POWER AMPLIFIERS

B&K COMPONENTS, LTD. 1971 Abbott Road, Lackawanna, New York 14218 USA
1-800-543-5252 NY: 716-822-8488 Fax: 716-822-8306 Made in the U.S.A.

neers, he is on a never-ending quest
for good recording venues.

What is the rationale for using a
spaced array of three omnidirectional
mikes? After all, the British are always
damning this technique as being "too
phasey" and lacking in instrumental lo-
calization and stereo focus. There is a
certain amount of truth in this, but there
is also no denying that, from a subjec-
tive standpoint, many listeners like the
feeling of stereo width, depth, and am-
bient spaciousness which this tech-
nique conveys. Another major plus is
that the best omnidirectional mikes-
from the likes of Schoeps, Neumann,
Sennheiser, and AKG-have the most
extended low -frequency response.
Some B & K mikes respond as low as 2
Hz! Most reach below 20 Hz with ease.
In contrast, most cardioid mikes have a
low -frequency response that rolls off
rather steeply below 40 Hz. So to cap-
ture the essence of a big bass drum or
32 -foot organ pipes, the omni mike is
first choice.

Needless to say, one does not use a
three-omni spaced array in a hall that
has too short a reverberation period.
Conversely, it is equally difficult to use
this type of array in a hall with an ex-
cessively long reverberation period. In
1950, when Bob Fine first recorded in
Chicago's Orchestra Hall, it had a re-
verberation period of about 1.9 sec-
onds. It made for a lush, wonderful
sound, with great dynamics, ultra -solid
bass, and brass you could taste. When
I was music director of RCA Victor
classical recordings in 1965, I found
out that a well-meaning patroness had
given the Chicago Symphony Society
some $3 million for a "general restora-
tion and rehabilitation of Orchestra
Hall." As you may recall, after Mercury
ended its contract to record the Chica-
go Symphony, RCA took over and
made all those fine recordings with
Chicago conductor Fritz Reiner. In

those recordings, they also used the
three -mike spaced -array technique.
When I heard about the nature of some
of the remodelling being done in Or-
chestra Hall, I had considerable mis-
givings about how this would affect its
acoustics. Imagine my horror when we
sent young Peter Serkin to record Bar-
tOk's Piano Concerto No. 1, with Seiji
Ozawa conducting, and the engineer
reported that the famous Orchestra
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With the current recording
technology, the skills of
the engineer and, to some
extent, the perceptions of
the producer, are crucial.

Hall now had a reverb period of 0.4
second! That's when the Chicago
Symphony Orchestra began to record
in nearby Medinah Temple.

Since the 78 -rpm days of ffrr record-
ings, has been justly
famed for the generally high -quality
sound of their releases. It is safe to say

that no other major label produces re-
cordings with such consistently high
sound quality.

Decca uses a complicated tech-
nique that generally affords good
sound, but it allows for flexibility to
cope with a wide variety of recording
environments. Like most of the "sound

What do Apogee,
Duntech,
Martin -Logan,
Monster Cable
Van den Hul USA

and VPI
have in common?

These are some of the state of the art audio companies that
have purchased Aragon amplifiers for their research and
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Hi-Fi News & Record Reviews June 1988, Ken Kessler

MONDIAL DESIGNS LIMITED
Two Elm Street, Ardsley, New York 10502  (914) 693-8008

Enter No 38 on Reader Service Card

labels,- one of the cornerstones of the
Decca technique is in the use of halls
with outstandingly good acoustic qual-
ities. At a typical Decca recording ses-
sion, you will see the famous Decca
"Christmas tree" mike array, mounted
approximately 12 to 15 feet above and
a couple of feet behind the conductor.
This tree is an equilateral triangle of 1
meter per side. Facing forward toward
the orchestra, at the apex, is .a Neu-
mann M-50 mike. At the base of the
tree are M-50 mikes angled to the left
and right of the orchestra. These Neu-
mann mikes are of a rather unusual
design. At low frequencies, the M-50
acts like an omnidirectional mike, with
the typically extended bass response.
As the frequency rises to about 2 kHz,
the M-50 starts to gradually assume
cardioid-like directional characteris-
tics. At 3 kHz, there is also a rise in
output level. Such a mike provides
good low -frequency response, and the
quasi-cardioid pattern affords more
high -frequency definition. The direc-
tional effects give more localization to
orchestral sections. Flanking the tree
at various distances, depending on the
acoustics of the hall, are a left and right
omnidirectional microphone. Stereo
pairs of cardioid mikes are used spar-
ingly as accent mikes-again in accor-
dance with the hall acoustics. This
Decca tree mike setup works wonder-
fully well in most halls, but it is easy to
perceive the sonic differences be-
tween halls. For example, Decca re-
corded the Shostakovich Fifth Sym-
phony in the great Concertgebouw
Hall in Amsterdam. Just recently, they
made a great recording of the same
work in Walthamstow Assembly Hall in
London, the scene of so many splen-
did Decca recordings. Spaciousness,
ambience, depth, directionality, and
instrumental localization are equally
well delineated in both recordings.
However, the Concertgebouw has a
somewhat longer reverb period, and
bass response is fuller; the Waltham -
stow sound, on the other hand, is won-
derfully detailed and more refined.
Some will prefer the massive sonorities
of the Concertgebouw, while others will
revel in the sparkling definition of Wal-
thamstow.

Chandos is another "sound label"
which has been steadily gaining re-
spect for their well -engineered record -
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The best omnidirectional
microphones have a very
extended low -frequency
response. Some B & K mikes
respond as low as 2 Hz!

ings, using a somewhat modified ver-
sion of the Decca tree: Here is the
same 1 -meter, forward -facing equilat-
eral triangle but with Neumann M-83
straightforward cardioid mikes at the
apex and each base. Flanking the tree,
left and right, are omnidirectional

 mikes, usually BrOel & Kjaer. Stereo

pairs of accent mikes complete the
setup.

Chandos makes some spectacular,
vital, and very musical recordings.
They have a tendency to live danger-
ously with hall reverb. When they are
successful, the sound is splendidly
musical, although some recordings

AudioQuest believes in the merits of analog sound
and is proud to introduce its newest performance

value, the PT -S tone -arm. It not only sounds

and looks great, but is affordable tool

To further enhance your analog system add
an AudioQuest cartridge, like our newly

improved and highly acclaimed AQ 4041. They

are known for their detail and definition, yet
retain analog sweetness and warmth.

With low, and high -output models and
prices ranging from $95 to over

a thousand, it's easy to add
the beautiful sound of an AQ

cartridge to your system.

At AudioQuest we are into Analog ...

For further information or the number of
the dealer nearest you call or write:

PO. Box 3060

San Clemente

CA 92672 USA

Tel 714/498-2770

Fax 714/498-5112

Tlx 205864

seem a bit overly reverberant and be-
come a bit diffuse.

Finally, we come to the Delos re-
cordings engineered by friend and col-
league John Eargle. As you would ex-
pect from the man who wrote The Mi-
crophone Handbook, Eargle's ap-
proach to high -quality recording is well
reasoned and uniquely successful be-
cause of his engineering and musical
savvy. His approach is different from
most other techniques in that he uses a

quasi -coincident pair of Sanken cardi-
oid mikes in a modification of the
French ORTF technique. This calls for
a separation of 17 cm between the
mikes, with an included angle of 110°.
Eargle uses flanking, omnidirectional
mikes, left and right of the coincident
pair. To round out the setup, he uses
cardioid stereo pairs as very discreet
accent mikes. In some halls, he uses a
so-called house mike-a cardioid nev-
er more than 35 feet from the stage-in
order to preserve the Haas effect by
not exceeding the 33- to 35-mS limit of
ear/brain fusion. Eargle's recordings
are models of the art-wide dynamics,
subterranean bass, and great orches-
tral definition, depth, and ambience.

There are, of course, a few other
recording setups-including the overt,
heavy-handed, multi -mike, multi -track
situations-which, in general, do a dis-
service to the music. Next time you
listen to some of the "sound label" re-
cordings, try to visualize the mike set-
ups and the hard work the engineers
have put into bringing you such great
sound. A

46 AUDIO/APRIL 1989



D
ouble

Scoop
N

A
. hen one is plainly not enough

indulge!

R
C
A
 
C
O
N
N
E
C
T
O
R
S

O
 0

0 0
E

0-1100
7 B

A
N

D
 G

R
A

P
H

IC
E

C
IU

A
LIZ

E
R

P
R

E
-A

M
P

E
LE

C
T

R
O

N
IC

C
R

O
S

S
O

V
E

RP
O

R
T

A
B

LE
C

D
 P

LA
Y

E
R

(O
P

T
IO

N
A

L)

R
U

 -533
D

IG
IT

A
L

C
A

R
 R

A
D

IOR
E

M
O

T
E

T
U

R
N

 O
NM

E
M

O
R

Y

rt,

F
R

O
N

T
O

U
T

P
U

T

IG
N

IT
IO

N

B
A

T
T

E
R

Y

F
R

O
N

T
P

R
E

 -A
M

P
O

U
T

P
U

T

R
E

A
R

P
R

E
 -A

M
P

O
U

T
P

U
T

S
U

B
W

O
O

F
E

R
P

R
E

 -A
M

P
O

U
T

P
U

T

R
C
A
 
C
O
N
N
E
C
T
O
R
S

P
O

W
E

R
LE

F
T

 C
H

A
 +

M
E

L

fa
R

E
M

O
T

E
 R

IG
H

T
 C

H
A

N
N

E
L

G
R

O
U

N
D

S
U

B
W

O
O

F
E

R
O

U
T

P
U

T

O

s 7  o

7
 C

It

freere
(C

O
-.

X
M

-3 M
O

B
ILE

E
LE

C
T

R
O

N
IC

C
R

O
S

S
O

V
E

R7  C

.7
 C

K
M

 -3 M
O

B
ILE

E
LE

C
T

R
O

N
IC

C
R

O
S

S
O

V
E

R

 =
I

is tor
t

0 -

A

A
M

P
 105A

E
C
T
O
R
S

g
co.m

.

M
A

Y
m

A
.w

..,m
1.105A

4 -C
H

A
N

N
E

L M
O

D
E

4 -C
H

A
N

N
E

L M
O

D
E

A
M

P
 120 A

M
P

 260

R
C
A
 
C
O
N
N
E
C
T
O
R
S

I C
T

 C
O

uS
tIC

C
=
3

X
N

I-3 M
O

B
ILE

E
LE

C
T

R
O

N
IC

C
R

O
S

S
O

V
E

R

T
I7  o

O
r

0

I

H
T

402
0.5 IN

C
H

T
W

E
E

T
E

R
LO

U
D

S
P

E
A

K
E

R
S

10.00020.000.N
4

H
T

 604
4 IN

C
H

U
P

P
E

R
 M

ID
F

A
N

.11
LO

U
D

S
P

E
A

N
E

 R
S

A
Irii

(1.000-20.00C
 H

z)

A
M

P
 190 A

M
P

 360

A
M

P
 190 A

M
P

 360

R
C

P
 C

O
N

N
E

C
T

O
R

S

ci-
O

C
D

K
M

 -3 M
O

B
ILE

E
LE

C
T

R
O

N
IC

C
R

O
S

S
O

V
E

R

A
M

P
 560

A
M

P
 380 A

M
P

 460

C
O

U
P

t IC

1111111111011110116-4m
.

H
T

 605
5 25 IN

C
H

M
ID

R
A

N
G

E
LO

U
D

S
P

E
 A

E

140020.000 -1z)

H
T

 .606
6 5 IN

C
H

LO
W

E
R

 M
ID

R
A

N
G

E
LO

U
D

S
P

E
C

K
E

R
S

(100-20.00C
 N

T
)

24 dB
 per O

ctave

H
T

 -602
0.5 IN

C
H

T
W

E
E

T
E

R
LO

U
D

S
P

E
K

K
E

R
S

(8.000-213.800 101

H
T

 604
4 IN

C
H

M
ID

R
A

N
G

E
LO

U
D

S
P

E
A

K
E

R
S

1640-20.000 H
z)

H
T

 -606
6 5 IN

C
I-

LO
W

E
R

 M
ID

R
A

N
G

E
LO

U
D

S
P

E
A

K
E

R
S

(100-20.100 H
z)

24 dB
 per octave

H
T

 -608
8 IN

C
H

M
ID

 W
C

0141)
LO

U
D

S
P

E
A

K
t R

S
(40-20 C

O
O

 H
z)

H
I 1)1.

15 !N
C

H
S

U
B

W
O

D
E
E
H

LO
U

E
E

P
C

 A
K

E
R

S
(20-4C

 H
z)

1111111P
 C

O
U

IS
tir.'

..a sound investm
ent

E
nter N

o. 17 on R
eader S

ervice C
ard



SPECTRUM

DESERT BLOOMS

The Fosgate/Barco CES exhibit (right)
featured high -definition video images
like the one above.

The Winter Consumer Electronics
Show was, as usual, held in Las
Vegas in the beginning of January.
Although some
exhibits of superb sounding and
expensive products are found in the
Riviera Hotel, for the most part this is
the site for smaller companies looking
for a larger share of an already
crowded specialty market. From time
to time, a company makes it into the
"big time" and "graduates" from the
Riviera to the East Wing of the main
convention center. In recent years,
Polk Audio and the Carver
Corporation have done just that,
joining the ranks of a number of
larger, broadly distributed
manufacturers. On the convention
center's main floor, audio companies
are represented but still seem to be
pushed aside by video and video
accessories. No matter where you
roam, however, you can be sure you'll
be exposed to the absurd ($4,000
headphones), the visionary (a glimpse
of a future car navigational system),
and everything in between.

For many reasons, I find the Riviera
exhibits more fun to poke around in,
and there are old friends at every
turn. Not many long-established audio
companies bear the name, as well as
the continuing presence and
philosophical imprint, of their
founders. Thus, I was delighted to
encounter Richard Shahinian, founder

of Shahinian Acoustics. His company
manufactures the noted Obelisk
loudspeaker, which radiates sound
spherically into the listening space.
Dick is an indefatigable music lover
who comes to CES with several cases
of CDs (and often more than one CD
player to boot). Whatever your taste in
classical music, he is sure to have
superb recorded examples at hand. It
was also a pleasure to spend time
with Roy Allison of Allison Acoustics.
He still pursues the philosophy which
he first espoused many years ago:
Loudspeaker/room boundary
conditions can be optimized in the
speaker itself, thus providing the user
with better speaker interface in the
listening room. His new AL series is,
however, a standard, free-standing
group of speakers. David Hafler is
another pioneer, known primarily for
electronics. (Who hasn't built a
Dynakit?) The Hafler Co. and
Acoustat (the well-known brand of
electrostatic loudspeakers built in
Florida) are now part of Rockford-
Fosgate in Tempe, Arizona. Finally, I

had a good chat with Irving M. Fried.

Readers may know of him from his
former affiliation with IMF
Loudspeakers. His present
organization, Fried Products,
manufactures quality loudspeakers,
some of which use transmission -line
loading of the woofers. What
distinguishes these "grand old men"
is their devotion to music and to
honest value for the consumer's
dollar. There are doubtless many like
them among today's audio
entrepreneurs, but that number may
not be as large as it once was.

If there was a real show stopper, it
was the joint Fosgate/Barco exhibit at
the Riviera. Barco is a Belgian
manufacturer of video projectors, and
Fosgate (in Heber City, Utah) is well
known for surround sound decoding
of Dolby Stereo soundtracks and
other stereo program material. At this
impressive exhibit, film clips were
shown in normal NTSC color TV with
excellent surround sound. Good, but
limited by the NTSC 525 -line raster.
Then came the piece de resistance.
The large Barco projector had been
modified to handle the NHK
(Japanese Broadcasting
Organization) high -definition television
standard (HDTV), and we then saw a
program presented on the 1.85 -to -1,
7 x 12 -foot screen. The image was
absolutely gorgeous. There was no
sign of video artifacts or
misconvergence, and color saturation
was excellent. Only the absolute
luminance seemed to be a little less
than what you would see in a movie
theater, but this would likely not be as
noticeable on a home screen. The
pity is that we cannot get HDTV. It
has hurdles to overcome in this
country, including an FCC
requirement for "backward
compatibility," i.e., that the new signal
must work, at least in part, on
standard NTSC TV sets. Another
problem is software. What we saw
was reproduced from a 1 -inch
videotape system operating at about
three times the normal video
bandwidth. Laser videodiscs are
capable of carrying such a signal but
with only about 20 minutes of playing
time. I understand that future
developments, using a shorter laser
wavelength for recording and
playback of laser videodiscs, could
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The most affordable way
to add100,000 square feet
without a building permit.

YAMAHA NATURAL SOL,010 DDIraL SOUND FIELD F-FIDLES,,,-,

You're looking at the biggest home
improvement you can make with-
out lifting a hammer.

Yamaha's new DSP-100.
One of the few additions that

can make a man's home actually
sound like his castle.

Recreating sonic depth and
realism, that up to now, could only be
experienced by attending concerts or
screenings in the world's finest music
halls and movie theaters.

The very same acoustic sampling
that made the legendary Yamaha
DSP-3000 legendary.

An important point, especially
when you consider you can bring

The DSP-100 features the acoustic blueprints of 20 of the world's
finest clubs, concert halls and theaters. All of which you can add to
your home for a song.

home the new DSP-100 for
less than half the price.

It features soundfields from 20
actual performing spaces - including
famous concert halls, jazz clubs,
movie theaters- there's even a set-
ting for Dolby® Surround.

And like our top -of -the -line
DSP-3000, the DSP-100 lets you

adjust main and presence
speaker levels with a single
master volume control.

There's even a built-in
test tone generator that helps
you balance speaker levels

manually or by remote control.
As well as superimposition -a

remarkably useful feature that displays
on your video screen all the settings
and all the changes you make to
each particular soundfield.

Stop by your local Yamaha home
improvement center for a demonstration
of the remarkable DSP-100 today.

And discover how to put on a
100,000 square foot room addition.

Without
winding up in yAmAHA®
the poor house.

With Yamaha's
30 -key wireless
remote you've
got the best
listening
environments
the world has
to offer, right
in the palm of
your hand.

C1989, Yamaha Electronics Corporation, USA. P.O. Box 6660, Buena Park, CA 90622. For the dealer nearest you call 1-800-662-6800.
Dolby is a registered trademark of Dolby Laboratories Licensing Corporation.



The three-piece concept,
two small satellites
and a common bass module,
is coming on strong as
a loudspeaker trend

increase playing time proportionally,
but this will be far in the future.

It is rare to come across a basic
new loudspeaker transducer that is
relatively free of problems. Sumo
Products of Chatsworth, California
presented the Aria, a loudspeaker
system designed and built by

Highwood Audio of Calgary, Ontario.
Sumo refers to it as a planar
loudspeaker; however, that term
might be a little misleading, inasmuch
as the large diaphragm does not
move as a plane. Rather, the highly
damped surface is driven at its
midpoint by a traditional voice -coil

Copyright 1987 Esotenc Audio USA

EARI \C AD
Your ears are acute enough to

hear the ultimate reproduction that
your system is capable of delivering.

But does your system deliver?
It won't if you overlook one of its

most important components, the
interconnects.

Esoteric Audio Inter -Connects
are designed to maximize the
delivery of source signals. And that
will aid your enjoyment of the best

your system has to offer.
Ask your dealer for more details

about Esoteric Audio interconnect
systems or simply send $2.00 for our
latest color brochure.

Dealer inquiries invited.

ESOTERIC
AUDIO

mechanism. Travelling waves are set
up in the diaphragm, but they are
effectively attenuated by the damping
well before they reach the diaphragm
boundaries and reflect to cause
interference. For high frequencies
(short wavelengths), the signal is
attenuated early in its path outward;
the highs are radiated only from a
small portion of the diaphragm, in the
vicinity of the voice -coil. For
progressively longer wavelengths
(lower frequencies), more of the
diaphragm is engaged as a radiating
surface. In essence, the voice -coil
operates virtually as a point source,
with all of the advantages in imaging
that this implies. Furthermore, since
the voice -coil effectively decouples
itself from the diaphragm at high
frequencies, a single driving
mechanism can accommodate the
entire frequency band.

At low frequencies, the large
expanse of radiating diaphragm does
have dipole properties, and, like an
electrostatic, it will benefit from a
subwoofer (which Sumo offers).
Nominal sensitivity is 86 dB SPL with
an input of 2.83 V measured at 1
meter. This is a nominal power input
of 2 watts, and with the
recommended maximum amplifier
rating of 200 watts, levels of 106 dB SPL
could be generated at a distance of 1
meter from each loudspeaker. This is
not rock-and-roll level, but for most
classical and jazz listening in typical
living rooms, it will be more than
enough-especially with a subwoofer.
Congratulations to all involved.

Pioneer has probably made the
most auspicious loudspeaker
introduction by a Japanese company
since Yamaha introduced the
immensely successful NS -1000 some
15 or more years ago. Yamaha was
not able to keep the particular
"magic" going at a high pitch for
more than a few years, but Pioneer
seems determined to succeed here.
Although their new Elite series breaks
no new ground in transducer design
or system configuration, Pioneer's
engineers basically optimized each
element of the system. (Much of the
design was done by the TAD division,
their professional loudspeaker
products group, whose work is highly
regarded by specialists in high-level

RR 3 Box 262
Winder, Georgia 30680

Enter No. 20 on Reader Service Card
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Care Created a Classic:

Ener 22 Reference Connoisseur.
What started one day as a passionate desire to
produce the world's best loudspeaker ended
four years later when Energy passed its final
gruelling test.

The rest is history.
The success attained by Energy was driven

by care. By never accepting very good, but
holding out for perfect.

For the last six years, Energy has com-
plemented the sound systems of thousands
of very particular audiophiles throughout the
world. We'd like to thank them for their
confidence.

We also extend our thanks to the profes-
sional studios, musicians and audio reviewers
in North America and other countries around

the world who now use Energy exclusively as
their reference monitors.

Energy's brilliance of sound is matched
only by the brilliance of the cabinets which
contain it. Furniture so rich and so varied it
challenges the master craftsman - custom
matched hand laid hardwood veneers in lus-
trous oak, American black walnut, rich rose-
wood, natural teak, red high gloss mahogany
and high gloss black grand piano.

When you choose your next speaker sys-
tem, may we suggest you take the same care.
Broaden your musical horizon with Energy 22
Reference Connoisseur. Also available at more
modest prices the Energy 22 Pro Monitors and
Energy ESM models.

ENEZE)
3641 McNicoll Ave., Scarborough, Ontario. Canada. MIX 1G5 (416) 321-1800

Enter No. 19 on Reader Service Card

Fax (416) 321.1500



Meridian of England showed
a very interesting concept
of electronics/loudspeaker
interface which makes the
speaker a system's center.

audio.) They took a no -compromise
approach in minimizing enclosure
resonances and cone -diaphragm
breakup. New materials, such as
ceramic graphite and ceramic
carbon, were used for optimum
stiffness and mass in the mid- and
high -frequency transducers. All in all,

great care was taken in system
configuration and in the design of
dividing networks. The high -end
models seem capable of superior
performance, but these speakers
deserve to be presented better than
they were at the Show. The demos
took place in a small, prefabricated

Where to buy Polk Speakers
AUTHORIZED HOME DEALERS
CANADA Call Evolution Technology, Toronto for
nearest dealer I-416-335-4422
AK Anchorage: Magnum Electronics  Fairbanks:
Hoilts
AL Birmingham: Audition  Dothan: International
Audio  Huntsville: Sound Distributors  Mobile:
Hi Fi Zone  Montgomery: The Record Shop 
Tuscaloosa: Kincaid Stereo & TV
AR Ft. Smith: Stereo One  Little Rock: Leisure
Electronics  Searcy: Softmart
AZ Flagstaff: Sound Pro  Phoenix/Mesa: Hi Fi
Sales  Tuscon: Audio Emporium  Yuma: Ware-
house Stereo
CA Bakersfield: Casa Moore  Campbell: Sound
Goods  Canoga Park: Shelley's. Chico: Sounds By
Dave Corona Del Mar. Pacific Coast Audio Video.
Davis: World Electronics  Eureka: Eureka Audio
Video  Lancaster: California Soundworks  Moun-
tain View: Sound Goods  Napa: Futurvision 
Orange: Absolute Audio  Penngrove: California
Stereo  Redondo: Systems Design  Sacramento:
Good Guys  San Diego: Sound Company  San
Francisco & Suburbs: Good Guys, Stereo Store 
San Gabriel: Audio Concepts  San Jose: Good
Guys  San Luis Obispo: Audio Ecstasy  Santa
Barbara: Creative Stereo  Santa Cruz: Sound Wave
 Santa Maria: Creative Stereo  Santa Monica:
Shelley's Stereo  Sherman Oaks: Systems Design 
Stockton: Gluskins  Thousand Oaks: Creative
Stereo  Ukiah: Music Hut  Upland: Audio Haven 
Ventura: Creative Stereo  VICtOlville: Incredible
Sounds  Westminster. Videotek Stereo
CO Boulder. Soundtrack  Colorado Springs:
Sunshine Audio  Denver & Suburbs: Soundtrack
 Pueblo: Sunshine Audio
CT Avon: Hi Fi Stereo House  Danbury: Carston's
 Fairfield: Audio Design  Greenwich: Al Frank-
lin's  Hartford: Al Franklin5  New Haven: Audio
Etc  Newington: Hi Fi Stereo House  New
London: Robert's  Norwalk: Audiotronics 
Waterbury: Zinno Music
DE Wilmington: Bryn Maw Stereo
FL Daytona Beach: Stereotypes  Ft. Myers: Stereo
Garage  Ft. Lauderdale: Sound Advice  Ft. Pierce:
Sound Shack  Ft. Walton Beach: Audio Interna-
tional  Galesville: Electronics World  Jackson-
ville: Audio Tech  Key West Audio International 
Lakeland: Sound Factory  Merritt island: South-
ern Audio  Miami: Electronic Equipment Co., Sound
Advice  Naples: Stereo Garage  Orlando: Audio
Spectrum  Panama City: Wattsound Stereo  Pen-
sacola: Fidler Hi Fi  Sunrise: Sound Advice  St.
Petersburo: Cooper or Stereo, Sound Advice  Tal-
lahassee: Stereo StoreTampa: Sound Advice W.
Palm Beach: Electronic Connection, Sound Advice
GA Athens: Hi Fi Buys  Atlanta & Suburbs: Hi
Fi Buys  Augusta: Stereo City  Brunswick: H&H
Service Store  Columbus  Merit Pr Macon:
Georgia Music  Savannah: Audio Warehouse 
Valdosta: Stereo Connection
HI Honolulu: Honolulu Audio Video
IA Davenport: Grigg's Music  Des Moines:
Audio Labs  Dodge City: Sound World  Du-
buque: Reniers Iowa City: Hawkeye Audio 
Mason City: Sound World  Waterloo: Team
ID Boise: Stereo Shoppe  Sandpoint: Electracraft
 Twin Falls: Audio Warehouse
IL Alton: Reliable Stereo  Aurora: Stereo Systems
 Carbondale: Southern Stereo  Champaign:
Good Vibes  Chicago & Suburbs: United Audio 
Decatur: JR. Lloyd's  DeKalb: Audio Plus 
Highland Park: Columbia  Joliet: Stereo Systems
 Kankakee: Barren Entertainment  Lansing:
Audio Clinic  Naperville: Stereo Systems  Nor-
mal: Sundown One  Peoria: Team Electronics 
Rockford: Columbia  Springfield: Sundown One
 Spring Valley. Audio Labs  Vernon Hills:
Alan's  Waukegan: Alan's
IN Bloomington: Campus Audio  Bluffton:
Eley TV & Appliance  Evansville: Risley's  FL
Wayne: Classic Stereo  Indianapolis: Ovation 
Lafayette: Good Vibes  Marion: Classic Stereo 
Michigan City: Audio Connection  Muncie:
Classic Stereo  South Bend: Classic Stereo 
Terre Haute: Stereo Crafters

KS Junction City: Audio Junction  Overland
Park: Audio Electronics  Wichita: Audio Visions 
Topeka: Nelson's
KY Bowling Green: Audio Center  Lexington:
Ovation Audio  Louisville: Audio Video Buy
Design  Owensboro, Paducah: Risley
Pikeville: Mayo Inc.
LA Lafayette: Sound Electronics  Metairie &
New Orleans: Alterman Audio  Opelousas:
Sound Electronics
MA Boston: Waltham Camera & Stereo 
Fitchburg: Fitchburg Music  N. Dartmouth:
Sound II  Pittsfield: H.B.S. Stereo  Worcester:
O'Coins
ME Bangor: Sound Source  Camden: Harbor
Audio  Portland: New England Music
MD Annapolis: Spaceways  Baltimore: Sound-
scape  College Park: Spaceways  Gaithersburg:
Audio Buys
MI Ann Arbor. Absolute Sound, Hi Fi Buys 
Birmingham: Almas Hi Fi  Dearborn: Almas Hi
Fi  Farmington Hills: Almas Hi Fi  Flint: Stereo
Center  Grand Rapids: Classic Stereo  Kala-
mazoo: Classic Stereo  Lansing/Midland: Hi Fi
Buys  Petoskey: Kurtz Music  Royal Oak:
Absolute Sound, Court St Listening Room  he -
verse City: Kurtz Music
MN Duluth: Mel's TV & Audio  Mankato: Audio
King  Minneapolis & Suburbs: Audio King 
Rochester: Audio King  St. Paul: Audio King
MO Cape Girardeau: Stereo One  Columbia:
Johnston Audio  Rolla: End of the Rainbow  St.
Louis: Sound Central
MS  Hattisburg: McLelland TV  Jadcson:
Hooper's  Pascagoula: Empress
MT Billings  Video Sal & Sound Bozeman:
Thirsty Ear  Great Falls: Rocky Mountain Hi Fi 
Missoula: Aspen Sound
NC Boone: Holtons  Chapel Hill: Stereo Sound 
Charlotte: Audio Video Systems Conover 
TriCily  Greensboro: Stereo Sound  Hender-
sonville: Pm Sound  Kinston: Stereo Concepts 
Moorehead City: Anderson Audio  New Bern:
Anderson Audio  Raleigh: Audio Buys, Stereo
Sound  Rocky Mount: Microwave Audio  Wil-
mington: Atlantic Audio  Wilson: Modern Stereo
 Winston-Salem: Stereo Sound
ND Bismarck: Pacific Sound  Fargo: Today
Electronics
NE Kearney: Midwest Audio  Lincoln: Stereo
West  Omaha: Stereo West  York: Midwest Audio
NH Concord: Audio of New England  Laconia:
Lakeside Stereo  New London: North Star 
Salem: Cuomot
NJ East Brunswick: Atlantic Stereo  Maple
Shade: Bryn Mawr Stereo  Montclair. Purdue
Radio  Raritan: AC Audio  Ridgewood: Sound-
ing Board  Shrewsbury: Monmouth Stereo 
Toms River. Rands Camera  Wall Twp.: Mon-
mouth Stereo  West Caldwell: Perdue Radio
NM Alamogordo: D&K Electronics  Albuquer-
que: West Coast Sound  Carlsbad: Beason's 
Clovis: Towne Crier  Santa Fe: West Coast Sound
NV Las Vegas: Upper Ear
NY Albany: Clark Music  Batavia: Unicorn Audio
 Buffalo: Speaker Shop  Corning: Chemung 
Elmira: Chemung  Fredonia: Studio One  Glens
Falls: Audio Genesis  Goshen: Longplayer's
Stereo  Ithaca: Chemung  Jamestown: Studio
One  Manhasset Audio Breakthroughs  Mas-
sena: Hi Fi Shop  Newburgh: Audio Expressions 
New Hartford: Adirondack Music  New York
City: Audio Breakthroughs, Electronic Workshop 
Rochester: JB Sound  Scarsdale: Listening
Room  Syracuse: Clark Music  Vestal: Hart
Electronics  Woodbury: Audio Breakthroughs

OH Akron: Audio Craft  Canton: Belden Audio 
Cleveland & Suburbs: Audio Craft  Cincinnati:
Stereo Lab  Columbus: Stereo Lab  Dayton:
Stereo Showcase  Findlay: Audio Craft  Lima:
Classic Stereo  Toledo: Audio Craft
OK Lawton: Hi Fi Shop  Oklahoma City: Audio
Dimensions  Shawnee: Rave Sounds  Still-
water: Caftunes  Tulsa: Audio Advice
OR Beaverton: Stereo Superstores  Eugene:
University Hi Fi  Grants Pass: Sheckells' 
Medford: Sheckells'  Portland: Stereo
Superstores
PA Allentown: Bryn Mawr Stereo  Blakely: Hart
Electronics  Bryn Mawr. Bryn Mawr Stereo 
Camp Hill: Bryn Mawr Stereo  Chambersburg:
Sunrise Electronics  Erie: Studio One  Johns-
town: Gary's Entertainment  Kingston: Hart
Electronics  Lancaster G'n'T Stereo  Long -
home: Bryn Mawr  Montgomeryville: Bryn
Mawr Stereo  Natrona Heights: Stereo Land 
Philadelphia & Suburbs: Bryn Mawr Stereo 
Pittsburgh: Audio Junction  Quakertown: Bryn
Mawr Stereo  Reading: G'n'T Stereo  Selins-
grove: Stereo Shoppe  State College: Paul &
Tony's Stereo  Stroudsburg: Main St Audio Video
 %Word: Audio Insight  Williamsport: Robert
M. Sides
PUERTO RICO Rio Piedras: Precision Audio
RI N. Providence: Eastern Audio
SC Anderson: Music Machine  Charleston:
Audio Warehouse  Columbia: Music Machine 
Greenville: Mitchen Stereo, Music Machine 
Greenwood: Stereo Shop  Spartansburg:
Stereo Shop
SD Aberdeen: Engel Music  Rapid City: Team
Electronics  Sioux Falls: Audio King
TN Chattanooga: R&R T.V.  Cookeville: Lindsey
Ward  Jackson: New Wave Electronics  Kings-
port Audition  Knoxville: Lindsey Ward 
McMinnville: Lindsey Ward  Memphis: New
Wave Electronics  Nashville: Hi Fi Buys
TX Amarillo: Sound Systems Ltd.  Arlington:
Sound Idea  Austin: Marcum Electronics  College
Station: Audio Video  Corpus Christi: Tape Town
 Dallas: Hillcrest Hi Fidelity  El Paso: Sound -
quest  Ft. Worth: Sound Idea  Houston: Sheffield
Audio  Hurst: Sound Idea  Laredo: Melee
International  Longview: Audio Techniques 
Lubbock: Electronics Supercenter  San Antonio:
Bill Case Sound  San Marcos: Discovery Audio
Video  Sherman: Worldwide Stereo  Temple:
Audio Tech  Texarkana: Sound Towne  Waco:
Audio Tech
UT Logan: Stokes Brothers  Ogden: Stokes
Brothers  Salt Lake City: Broadway Music 
St. George: Boulevard Home Furnishings
VA Bristol: Audition  Charlottesville: Holdrens,
Sound Machine  Falls Church/Manassas: Audio
Buys  Richmond: Gary's Stereo  Roanoke:
Holdrens  Virginia Beach: Digital Sound
VT Brattleboro: Scientific Stereo  Essex Junc-
tion: Ceative Sound  Rutland: Mountain Music
WA Bellingham: OC Stereo  Chelan: Music
Store  Oak Harbor: CIC Stereo Center  Richland:
Tin Ear Stereo  Spokane: ElecUacraft (Hal's)
WI Appleton: Sound World  Eau Claire: EME
Audio Systems  Green Bay: Sound World 
Lacrosse: Sound World  Madison: Happy Me-
dium  Milwaukee: Audio Emporium  Wausau:
Sound World
WV Barboursville, Beckley, Charleston: Pied
Piper  Clarksburg: Audio Visual Concepts 
Huntington: Pied Piper  Piedmont Sound
Gallery  Wheeling: Stereo Lab
WY Cheyenne: Electronics Unlimited

Polk audio
The Speaker Specialists

space in a ballroom, with concomitant
loss of low -frequency response and
interference due to the noisy
environment.

In the way of trends in
loudspeakers, the three-piece
concept is coming on strong. These
systems-in powered or passive
versions-comprise small satellites
(getting even smaller) and a common
bass module (also getting smaller).
Obviously, we don't think of such
bass units as subwoofers, since they
don't really extend the low end much
below about 40 Hz. However, they do
enable a modest to mid -sized system
to fit into almost any space, and they
generally offer good performance.
Tower configurations are becoming
more prevalent, especially at the high
end. This is a trend from Germany
and Northern Europe which first
surfaced about three years ago.
Broad expanses of oak and walnut
finishes with brown grille cloths are on
the wane, and in their place we see
more glossy piano finishes in a variety
of colors. Sounds are getting leaner,
with bass more understated than a
few years ago.

Each year, the poor acoustic
environments prompt several
manufacturers to schedule product
introductions well away from the din
of the main CES centers. Madrigal
Audio Laboratories, manufacturers of
Mark Levinson electronics products,
set up in a quiet hotel meeting room
downtown. Here, you could engage
engineers in detailed conversation as
well as enjoy music under near -ideal
conditions. For CD demos, an
Accuphase player was teamed with
Canadian Mirage loudspeakers, and
various Levinson amplifiers were
showcased. Gorgeous sound overall.

In a neighboring room, Meridian of
England demonstrated a very
interesting concept of electronics/
loudspeaker interface which, in effect,
makes the loudspeaker the center of
a system. Imagine sitting in front of
loudspeakers with a remote control in
your hands. The control
communicates with a unit atop one
loudspeaker, and commands are sent
back to a CD player or other source.
Volume and equalization settings are
made via the remote, so one never
needs to leave the listening spot,
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save to change a disc. The
loudspeakers are triamplified, and for
the sake of simplicity, the entire
digital -to -analog conversion (for CD
and DAT) is carried out in the
receiving unit on top of the
loudspeaker. The concept may seem
odd at first, but a little thought will
convince you that it makes sense.
Excellent sound.

Another off -site demo was held by
Nakamichi. The main attraction here
was their new Model 1000 DAT
recorder. You may recall the original
Model 1000, a superlative cassette
machine which redefined standards
for that product class. It sold, I
believe, for around $1,500 and was
immensely successful, once
professionals and audiophile
consumers found out how good it
was. Nakamichi is forecasting a
similar future for the new Model 1000,
and they are probably right!

The unit will permit recording at the
44.1 -kHz sampling rate, and multiple
heads on the helical -scan drum will
permit direct read after write, a
feature many professional digital
recorders do not have. The three-
piece system (recorder, digital
processor, and controller) costs
$10,000 and will accommodate
modular sub -sections to upgrade
performance from time to time, as the
company develops improvements.

The question everyone is asking is
how the sale of the 1000 recorder will
be viewed by the RIAA, long the
holdout against DAT because of its
presumed economic consequences
on consumer copying of CDs,
cassettes, and LPs. Nakamichi is
taking a bold step, but someone must
do it. I suspect that there will be no
problems at all.

While Nakamichi attempts to break
the DAT logjam, Wadia is on hand
with an external processor which can
be used to enhance the performance
of any digital source. At the Riviera,
the Wisconsin -based manufacturer
compared their existing Model 2000
(at $6,500) to their new Model 1000
(at $3,900). For all intents and
purposes, there was no substantial
difference between the two-and we
were listening over a pair of Duntech
Marquis loudspeakers driven by
Classe Audio amplifiers, easily some

of the best sound at the Show. The
new unit uses 16 -times oversampling,
as opposed to 64 -times in the Model
2000.

Finally, let us welcome several new
organizations to the digital software
business. Wilson Audio, long a maker
of very high -end loudspeakers and
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Nakamichi predicts huge
success for its 1000 DAT.
They're probably right,
but everyone wonders how
the RIAA will react to it.

audiophile LPs, introduced its first
CDs. Dorian Records debuted some
superb organ discs, and Chesky
Records, the company which brought
us new transfers of 1960s RCA
masters long after RCA had given up
on them, also introduced Compact
Discs. John Eargle

FOR SERIOUS AUDIOPHILES ONLY.

Good things come to those who wait.
These days, serious audiophiles searching for the right high-
performance cable face a long, difficult road. Each manu-
facturer has their own story. And it takes time to sort out all
the different designs before deciding which cable to buy.

When Monster Cable decided to enter this market, we

took the opportunity to examine the various technologies.
Pick out their strengths. Identify their weaknesses. And
design an extraordinary series of cables that deliver unprec-
edented performance for the serious audiophile.

Introducing the MESigma Wes-.
The MESigma Series is Monster's latest musical revelation.

Representing the ultimate extension of Monster's Bandwidth
Balanced® "technology, the MESigma Series delivers the
highest level of audio interconnect and speaker cable

performance.
In every area of cable performance, we designed for one

key objective: a balance of sound. To that end, the MESigma
achieves a balance of such sonic qualities as precise imag-
ing, overall naturalness, three -dimensionality, and a sense of
space without sacrificing any key sound parameters. Our
goals were met. And surpassed.

New Monster "Balanced Impedance" technology.
Both the ME2000 Audio Interconnect and the ME2 Speaker
Cable incorporate several innovative new technologies.

Consisting of separate multi -gauge wire networks fea-

turing Monster's advanced "time -compensated" windings,

the conductors are grouped around our advanced Magnetic
Flux Tube-, with a special termination to create a "balanced
impedance" throughout the entire audio range.

The World's Reference Standard Cable Termination.
MESigmat sonic improvements require a new approach to
termination technology. Using a massive ground contact
crimped with over 20 tons of pressure, we feature a special

copper -to -copper, cold -welding process using no solder
or other extraneous metal that can cause sonic degradation.

With a more direct hook-up of MESigma's conductors,
all the subtle nuances and power of your music are trans-

ferred to the speakers through an uncompromising connec-
tion that ensures absolute accuracy and signal integrity.

Sonic rewards worth the price of admission.
With signal phase integrity now maintained, all the depth,

range, w.id power of your music are reproduced with
unequaled accuracy. You'll hear singers and soloists pro-

jected to a pinpoint spot in front of your speakers. Instru-
ments and vocals that seem to "float" space. With a realism
that breathtakingly captures the essence of the original

performance.
AltPough not inexpensive, the MESigma Series repre-

sent the highest level of sonic performance money can
buy. We invite you to audition these extraordinary cables at
a Mossier MSeries- dealer. And prepare yourself for a

thoroughly enjoyable musical experience.

Absolute Audio Orange. CA GNP Pasadena. CA Paris Audio Woodland HMIs. CA. Wes: Los Angeles. CA Upscale Audio Canoga Park, CA Wilson

Audio Video Entertainment Woodland Hills. CA Audio -Visions W. Babylon. NY Halo Stereo Trenton. NJ Lyric HIFI New York, NY, White

Plains. NY Sight and Sound Morristown. NJ, Remington, NJ Sound by Singer New York, NY Swindon Willow Grove. PA. Berwyn, PA Sounds

of Distinction Atlanta. GA Woodbridge Stereo Woodbridge. NJ. West Long Branch. NJ. Princeton, NJ LisMning Room Scarsdale, NY HIFI

Heaven Green Bay. WI Sound II No. Dartmouth. MA Tweak Shop Santa Rosa, CA Absolutely Sound/ Rockville, MO Jamieson Stereo Toledo,

OH Paul Heath Audio Chicago, IL Quin ssssss ce Audio Naperville, IL Audio Visions Tampa, FL World of Sound San Francisco. CA Natural

Sound Fr tmingham. MA Sound Concept Rochester. NY Sound Gallery Melbourne,FL Don's HI Fidelity Amarillo, TX 2140 Inc. Honolulu, HI

Cooper for Stereo St. Petersburg, FL Harmony Audio Video San Francisco. CA Audio Excellence San Francisco, CA Longplayer Stereo

Goshen. NY Sound Components Coral Gables. FL Sound Soaps Baltimore. MD

IN MONSTER CRBLE `
Technology You Can Hear.

©Monster Cable Products, Inc. 101 Townsend St., San Francisco, CA 94107 Phase 415 777-1355 Telex 470584 MCSYUI FAX 415 896-1745

Monster Cable is distributed in Canada by Evolution Technology, Phone 416 335-4422





END OF
CONVERSATION.

Close your eyes, put on your
favorite CD and listen. That's the
best way to appreciate the natural,
accurate musical reproduction of
the new Elite TZ Series reference
loudspeakers from Pioneer.

Designed by the same
engir_eering team that de-
veloped Pioneer's renowned
TAD studio monitors, the
17 Series speakers are de-
signed to accommodate
the extended dynamic
range, superb clarity and Uniquebanjointed twin -woofersystem

depth of digital source materials.
Pioneer began by developing

two entirely new diaphragm mate-
rials-ceramic graphite and ceramic
carbon. These unique low -mass
materials are used to construct
midrange and high -frequency
dome -type diaphragms that virtu-
ally eliminate spurious resonance
while providing lightness, stiffness
and excellent signal propagation
speed. Now critical midrange fre-
quent es and delicate highs will
sound clearer and more natural
than ,ever before.

To reproduce the extended
low frequencies found on digital
recordings, Pioneer developed a
twin woofer system that packs a
punch )(VII feel as well as hear.
Opposite -mounted bar -jointed

woofers placed in the center of the
TZ's cabinet minimize standing
waves while providing accurate low -
frequency response bo 20 Hz.

The cabinet of the 143 -lb. TZ-9
is specially con-
structed, using
rtnick high -

density board
and a separate
inner baffle that
isolates the nega-
tive influence of
low -frequency

vibration. Corners are specially
rounded to eliminate diffraction and
drivers are arranged for optimum
sound -field intensityThe result is
imaging and clarity that bring
performances alive with smooth,
true-to-life sound.

But enough conversation. If
you're interested in hearing more
about Pioneer's new 17 Series
speakers, cal11-800-421-1404 for a
technical white paper and the Elite
dealer nearest you.

And let the speakers do
the talking.

I ELITE
Ci1989 Pioneer Electronics (USA)Inc.. long Beach. LA

Model shown: TZ-9. Also available: TZ-7.

Enter No 33 on Reader Service Card
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ELECTROSTATIC

SPEAKERS
Theory Practice

RONALD WAGNER

ast time, we covered the history
and principles of the electro-
static loudspeaker (ESL) and the

forces that move its diaphragm. Now
it's time to discuss the ways signals are
coupled to that diaphragm, its acousti-
cal parameters, and ways to improve
ESL performance.

One of the most critical items in an
electrostatic speaker is the audio trans-
former that is connected between the
plates and the source of the audio volt -

Ronald Wagner is the author of
Electrostatic Loudspeaker Design
and Construction, published by
Tab Books. Since 1968, he has
been experimenting with the
design of electrostatic speakers.

age. This device has two interrelated
functions. First, it increases the amplifi-
er's output voltage to a value that can
produce the required diaphragm
movement. Second, it reflects the
speaker's capacitance, and its associ-
ated impedance, back to the output of
the amplifier.

TURNS RATIO
One of the key factors in the perfor-

mance of a transformer is its turns ratio,
which relates the number of turns in
one winding to the number of turns in
another winding. Although this ratio is
not specifically stated in transformer
data sheets, it is usually provided in
some other form. For an existing trans-
former, the number can be determined
by measuring the voltages on each
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winding and then computing the ratio
between these voltages. That is:

V2

N = V1
(10)

where N is the turns ratio between the
two windings; V2 is the a.c. voltage
across one transformer winding, and
V1 is the a.c. voltage across another
winding.

Besides increasing the secondary
voltages, the turns ratio also increases
the speaker capacitance that is reflect-
ed back to the audio amplifier. As an
example, suppose a speaker is to be
driven by a 100 -watt amplifier. If the
amp's full rated power is delivered into
a 4 -ohm load, then its peak -to -peak
output is 56.56 V. When the amp is
connected to the 24 -inch ESL de-
scribed last month, this voltage must
be increased until the plate -to -plate
voltage is 6,250 V. The ratio of these
two voltages will establish the trans-
former turns ratio; in this example, it is
110.5.

Once this value is defined, it can
also be used to calculate the speaker's
reflected capacitance. Thus:

= Cspkr x N2 (11)

where Co is the speaker capacitance
reflected back to the primary winding
of the transformer, and Cspkr is the
speaker's plate -to -plate capacitance.
For a plate -to -diaphragm capacitance
of 2,074 pF, as discussed last month,
Cspkr is 1,037 pF, or 1.037 x 10-9 far-
ad. Therefore, the reflected capaci-
tance of the indicated loudspeaker is
equal to:

Cpri = (1.037 x 10-9)110.52

= 12.7 x 10-6 farad.

Power amplifiers used for driving
loudspeakers are usually designed for
load impedances between 4 and 16
ohms. A 12.7-11F capacitor will have an
associated impedance, at 100 Hz, of
125 ohms. Because this calculated im-
pedance value is very large, it will af-
fect the speaker's ability to produce
the required amount of acoustic pow-
er. In addition to this, a capacitor's
impedance is not constant. At 10 kHz,
for instance, the value will have de-
creased to 1.25 ohms. Not only can
this cause the amplifier to limit its out-
put power, but the capacitive load can
also produce oscillation in the amp.

One way to overcome these difficul-
ties is to use several speakers. If each
speaker is operated over a reduced

frequency range and connected to the
amplifier by a suitable crossover net-
work, the impedance variation at the
amp's output will be less. Another solu-
tion is to break a large diaphragm area
up into smaller sections. Using this
technique, each section is again con-
nected to the amplifier by a crossover
network. For higher frequencies,
speakers or speaker sections of small-
er area are used. More information on
this method will be presented in the
section on "Segmentation."

TRANSFORMER FREQUENCY RESPONSE

All transformers have frequency re-
sponse limits. Some, such as power
transformers, have very narrow band-
widths that only occupy a few hundred
hertz. Others, used in communication
systems, can have a frequency re-
sponse that spans many megahertz.

A transformer for a single -dia-
phragm ESL should reach frequency
limits of 20 Hz and 20 kHz. For any
transformer, the exact location of these
limits can be determined by dividing its
frequency response into three regions.
Each region is then analyzed by using
an equivalent model that predicts how
the transformer and its associated load
will perform.

The best place to start analyzing a
transformer's response is in its mid -
frequency range. Within this region,
the transformer is considered ideal,
and its performance is determined by
its turns ratio. To create an equivalent
model, the output winding resistance,
as well as the load, must be reflected
back to the input terminals.

Consider, for example, the trans-
former circuit shown in Fig. 8A. The
resistance (re) is the internal resistance
of the voltage source (es). The resis-
tance of the input or primary winding is
shown as re. On the speaker, output, or
secondary side of the transformer, the
winding resistance is designated as rs.
The speaker capacitance is shown as
Cspkr.

An equivalent model is shown in Fig.
8B. In this diagram, the two resis-
tances (re and re) are unchanged. As
indicated, the secondary resistance
(rs) is referred to the input or primary
winding by dividing its value by the
square of the turns ratio (N). The
speaker capacitance is also reflected
to the input, but its value is multiplied
by the square of the turns ratio, as
shown in equation 11 above.

Although this circuit does not look
very complicated, it can be simplified
still further. For instance, most solid-
state amplifiers have an r9 of less than
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1 ohm. The primary winding resistance
is about the same value, and the two
resistances can be combined. The out-
put or secondary winding resistance is
dependent on the wire size and the
number of turns. For a transformer
used in an electrostatic speaker, this
value can vary from 50 to 100 ohms.
When it is referred to the input, it be-
comes so small that it can be dropped
from the circuit, yielding the new circuit
shown in Fig. 8C.

Electrically, this circuit is called a
low-pass filter. The output voltage
across the speaker's capacitance will
decrease by 3 dB when the reflected
impedance of the capacitance is equal
to the combined values of r9 and rp. If,

for instance, the winding resistance (rp)
plus the source resistance (rs) is equal
to 1 ohm, then the speaker's upper
frequency response would be limited
to 12.5 kHz. On the other hand, if this
resistance were only 0.5 ohm, the up-
per limit would be extended to 25 kHz.
Unfortunately, transformers are not
ideal, and their high -end response will
be determined by a number of other
factors. One of these factors, induc-
tance, affects low -frequency perfor-
mance, too.

A transformer's low -frequency re-
sponse is determined by the induc-
tance (Lpri) of the primary winding.
When the impedance of this winding is
equal to rg plus rp, the voltage across
the speaker will decrease by 3 dB.
Although Cspkr is in parallel with Lpri its
impedance is much greater and does
not become a factor in the low -fre-
quency limit. The low -frequency trans-
former model is shown in Fig. 8D, and
the location of the -3 dB point can be
calculated by:

f - XL

27r(Lpn)
(12)

where f is the -3 dB frequency in Hz;
XL is the impedance value, in ohms,
that is equal to the sum of rp and r9, and
Lpri is the inductance of the primary
winding, in henries.

As an example, suppose a trans-
former has a primary inductance of 1.5
mH (0.0015 H). If the total resistance of
r9 plus rp in the circuit of Fig. 8D is
equal to 1 ohm, the transformer's low -
frequency limit would be:

1

f
6.28(1.5 x 10-3)

= 106 Hz.

As already stated, a number of fac-
tors must be considered in establish-

ing the transformer's upper frequency
limit. The circuit in Fig. 8E shows the
majority of these elements. hi this type
of circuit, the unknown components
are the leakage inductance, the inter -
winding capacitance (C,,), the sec-
ondary -winding capacitance (Cs), and
the primary -winding capacitance (Cp).

The model shown in Fig. 8F is an
equivalent circuit, with all of the sec-
ondary elements reflected to the pri-
mary winding. This circuit can also be
reduced in complexity. For instance,
the secondary -winding capacitance
(Cs) is very small when compared to
the speaker's capacitance, and it can
be removed from the circuit. The val-
ue of the interwinding capacitance
(C,w), the capacitance between the
two windings, is not multiplied by the
turns ratio. However, it can be moved
to the input side of the transformer
and added to Cp; the combination is
shown as Cl. As long as the source
and the primary -winding resistance
are very low, C1 will not seriously af-
fect the transformer's upper frequen-
cy limit, and it can be removed from
the circuit.

In the transformer's mid -frequency
range, the analysis assumes that all of
the magnetic lines from the primary
winding are linked to the secondary. In
actual practice, this is not always true.
The difference between the number of
magnetic lines produced in the prima-
ry and the number coupled to the sec-
ondary yields an additional parameter
called the leakage inductance. This in-
ductance can be calculated by:

Li = 2(1 - k)Lpr, (13)

where LI is the leakage inductance, re-
ferred to the primary winding; k is the
coefficient of coupling between the two
windings, and Lpr, is the inductance of
the primary winding.

In the mid -frequency range, the val-
ue of the coupling coefficient (k) is
equal to unity, which makes L, equal to
zero. As the frequency is increased,
the value of k decreases. If k is re-
duced to 95%, the leakage inductance
is equal to:

= 2(1 - 0.95) (1.5 x 10-3)

= 2(0.05) (1.5 x 10-3)

= 1.5 x 10-4 H.

As shown in Fig. 8F, this leakage
inductance is in series with the reflect-
ed load impedance. The voltage
across the speaker will be down 3 dB
when the impedance of Cpr, is equal to

es
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rs

rg + rp N2

e

B

'g + rp

e

C

rg rp

es()

e

E

F

est-

Cpri
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Lpri

pri

Cspkr

Cpri

Fig. 8-Transformer circuits and
equivalent electric circuits.
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the impedance of the leakage induc-
tance. The modified circuit, shown in
Fig. 8G, is also a low-pass filter. Its -3
dB point can be calculated by:

f=
6.28 % L., x

1

6.28 % (1.5 x 10-4) (12.7 x 10-6)

= 3,648 Hz.

(14)

Because the previous calculations
have indicated that this transformer
has a very poor bandwidth for high-
fidelity reproduction, it can only be
used for midrange speakers. To repro-
duce the bass and high -frequency
portions would require substituting a
different transformer. If the full audio
spectrum is to be reproduced by a
single transformer, that transformer's
primary inductance must be greater
than the previous value.

Similarly, high -frequency response
can be extended by selecting a trans-
former with a lower leakage induc-
tance. In some instances, this can be
achieved by careful transformer de-
sign. However, this may be very diffi-
cult if the transformer has a high step-
up ratio. One alternative is to use a
separate transformer with a lower turns
ratio to cover the high -frequency
range. Although there are a number of
other interrelated factors, this would
decrease the leakage inductance and
extend the high -frequency limit.

ACOUSTIC PERFORMANCE
The major acoustical parameters of

a loudspeaker are its volume velocity,
radiation resistance, power output, fre-
quency response, directivity, and dis-
tortion. This last parameter is not usual-
ly a significant factor in ESL perfor-
mance.

Volume velocity is a measure of how
much air the speaker is moving. This is
calculated by multiplying the dia-
phragm area by the rms value of the
diaphragm movement, and dividing
the result by the required time per cy-
cle. That is:

U
(27r X dr,$)

(15)

where U is the volume velocity, A is the
diaphragm area, drms is the rms value
of the diaphragm movement, and t is
time. Using the same diaphragm area
and plate -to -diaphragm distance as in
Part I of this article, and a frequency of
100 Hz, we get:

= 0.37216.2_8(1.5875 x 10-3)0.707]
0.01

u

= 0.262 cubic meter per second (m3/S).

RADIATION RESISTANCE

The acoustic power from a speaker
is dissipated in the radiation resistance
of the air load. Beranek's Acoustics
(Table 5.3, page 126) defines the radi-
ation resistance (on both sides of a
diaphragm, without a baffle) as being
equal to:

(1.9 x 10 2) x (a2 x po x w4)
c3

(16)

where Ra is the radiation resistance, in
acoustic ohms; a is the diaphragm ra-
dius, in meters; po is the density of air
(1.19 kg/m3); w is 27rf, and c is the
velocity of sound, in meters.

As the radius (a) indicates, Beran-
ek's equation is for conventional, round
speakers. To use this equation for our
24 -inch square (0.372 mz) speaker, we
must first calculate the radius of a cir-
cle of equivalent area, which is 0.344
m. Therefore, the value of Ra for this
speaker, at 100 Hz, is:

(1.9 x 10-2) x (0.3442 x 1.19 x 6284)R. -
3453

= 10.13 acoustic ohms.

ACOUSTIC POWER
The acoustic power (Pa) produced

by the speaker is equal to the radiation
resistance multiplied by the square of
the volume velocity. That is:

Pa = Ra x U2 (17)

= 10.13 x 0.2632

= 0.700 watt.

If this number seems high, it is. The
previous calculation for the volume ve-
locity assumed that the entire dia-
phragm moved the total distance
which separated the two plates. Due to
the mounting system, this is far from
true. As an estimate, the average dis-
placement is about 5% to 10% of this
distance. To keep things simple, let's
assume an rms value of 0.0125 inch, or
317.5 x 10-6 m. The corresponding
volume velocity will be:

U = 74.2 x 10-3 m3/S, and

Pa = 55.8 x 10-3 watt.
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The total power that must be sup-
plied by the source is equal to the
power dissipated in the radiation resis-.
tance and the power needed to move
the diaphragm. That is:

Pin = Pm ± Pa (18)

where P,, is the input power to the
speaker; Pm is the power required to
move the diaphragm (which we calcu-
lated in Part I as 0.468 watt), and Pa is
the power expended in the acoustic
resistance. Thus:

Pin = 0.468 + (55.8 x 10-3)

= 523.8 x 10-3 watt.

EFFICIENCY

When the input and output power
are known, they can be used to deter-
mine the speaker's efficiency. The ratio
of these two values indicates that our
24 -inch square speaker has an effi-
ciency, at 100 Hz, that is equal to:

eff =
Poutx

100
Pin

55.8 x 10-3
, X 100

523.8 x 10-

= 10.65%

(19)

where eff is percentage of efficiency.
At first, this number may also seem

high. It has been stated that the effi-
ciency of a conventional dynamic
speaker is often less than 10%. Some
articles on ESLs have also indicated
that an electrostatic speaker's efficien-
cy is about the same as a dynamic
speaker's. The apparent discrepancy
between this and our figure of 10.65%
is a matter of definition.

In his 1955 Wireless World article, "A
Wide Range Electrostatic Loudspeak-
er," P. J. Walker stated that "The true
efficiency of an electrostatic speaker is
very high indeed, but it is difficult to
realize because of the large wattless
current which has to be provided due
to the electrical capacity of the loud-
speaker."

To illustrate this point, let us calcu-
late the a.c. current flowing through an
ESL's capacitance:

I -V X Cpri

t
(20)

where I is the peak a.c. current flowing
through the speaker's plate -to -plate
capacitance; v is the peak a.c. voltage

Fig. 9-
Speaker output vs.
frequency; see text.

Fig. 10-
Speaker directivity vs.
wavelength for four
values of ka.
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across the two plates; C ri is the speak-
er's capacitance as reflected back to
the transformer primary, and t is the
time required for the voltage to reach
its peak value. For our 24 -Inch square
speaker, with its reflected capacitance
of 12.7 ILF, and an amplifier with a
peak -to -peak output voltage of 56.56
V, the peak current flow is:

28.3(1.27 x 10-5)
2.5 x 10-3

= 144 x 10-3 ampere.

If the rms value of the input voltage
is multiplied by a similar value for the
current, the result is the apparent pow-
er being supplied by the source (Papp):

Pave =V ms X I,ms (21)

= (28.3 x 0.707)(144 x 10-3 x 0.707)

= 2.04 watts.

When this value is used to calculate
the speaker's efficiency, the result is
closer to a conventional speaker's:

55.8 X 10-3eff- x 100
2.04

= 2.74%.

This calculation reinforces P. J. Walk-
er's statement about the loudspeaker's
efficiency.

Note that this efficiency figure is fre-
quency dependent, as the current val-
ue used in equation 21 was derived
from equation 20, whose time factor is
a function of the signal frequency.

SPEAKER FREQUENCY RESPONSE
The frequency spectrum that a loud-

speaker must cover can be divided
into four areas. The cone or diaphragm
movement is controlled, in each of
these areas, by one or more speaker
parameters. In Fig. 9, the peak in re-
gion B is the speaker's resonant fre-
quency. This point is a function of the
diaphragm's mass and the compliance
of the mounting system. The height of
the peak is controlled by both the elec-
trical resistance (such as rg, rp, and rs)
and the opposition produced by the
diaphragm's air load (Ra).

Below the resonant frequency, in re-
gion A, the diaphragm motion is con-
trolled by the compliance of the mount-
ing system. In this region, the acoustic
output falls at a rate of 12 dB/octave,
and the speaker's output is generally
not usable.

to the C region, the output is deter-
mined by the mass of the air load. Most
textbooks indicate that the speaker's
performance is related to a factor
called ka. The "k" value is frequency
dependent and is equal to
(1.83 x 10-2)f. The "a" is the speak-
er's radius, in meters. For our square
speaker, using one-half the width pro-
vides a reasonable approximation
(304.8 mm), which will be used in
some of the calculations to follow.

Over most of the C region, the reac-
tance of the air mass (Xm) rises in di-
rect proportion to the increasing fre-
quency, reaching a maximum value
when ka is between 1 and 2. Because
of this reactance rise, the diaphragm's
movement will decrease and the
speaker's output will remain constant.
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When the frequency exceeds the point
where ka equals 2, the reactance of
the air mass decreases and the speak-
er's performance enters region D.

The radiation resistance (Ra) is also
increasing in region C, but its value
goes up by the square of the increas-
ing frequency. Except for the region
where ka is between 1 and 2, the radi-
ation resistance is always less than the
reactance. It is the radiation resistance
that determines the radiated acoustic
power.

In the last region, D, above the point
where ka equals 2, the amplitude falls
because the response is controlled by
the radiation resistance. In this region,
the reactance of the air mass is con-
siderably less than the value of the
radiation resistance.

As indicated, diaphragm resonance
determines the lower limit of the C re-
gion. For our 24 -inch square speaker,
this is approximately 30 Hz. The
boundary between regions C and D
can be determined by calculating the
frequency that will produce a ka factor
equal to 1:

ka = [(1.83 x 10-2)fla (22)

1

f
(1.83 x 10-2)a

1

(1.83 x 10-2)(304.8 x 10-3)

= 179 Hz.

This frequency is a long way from
the upper limits of the audio spectrum,
and some method must be found to
extend its value.

In a conventional speaker system,
the solution is to use several drivers of
different sizes to cover the entire audio
range. While this same technique has
been used in some ESLs, there is an
alternative method.

Instead of using separate drivers,
the plate or diaphragm area can be
divided into a number of smaller sec-
tions. Because the speaker's width de-
termines where ka equals 1, only this
factor needs to be made smaller. In
equation 17, it was stated that the
speaker's power output is a function of
its volume velocity and its radiation re-
sistance. If its width is made smaller,
its length should be increased so that
the area remains about the same.

SEGMENTATION
Segmentation is the division of the

plate or diaphragm area into smaller
sections. As an example of this tech-

nique, suppose the speaker's 24 -inch
width is divided into six sections, so
that the widest part is 12 inches, and
the rest of the speaker is divided into
sections of 4, 2, 1, 0.5, and 0.25 inch-
es. (The total will not equal 24 inches.
Some space is used to separate each
of the sections, and the remainder is
needed for the diaphragm -to -plate
spacers.) For the above sizes, the cor-
responding upper frequency limits are
360, 1075, 2150, 4300, 8600, and
17,200 Hz.

If these sections are combined
through a suitable crossover network,
then the entire diaphragm will radiate as
one piece below 360 Hz. Above this
frequency, the output from the 12 -inch
section will decrease, and the remaining
part of the diaphragm will continue to
provide the speaker's acoustic output.
When the frequency exceeds 1,075 Hz,
the speaker's effective size will again
decrease, and the four remaining sec-
tions will continue to supply the acoustic
output. As the frequency continues to
rise, the output from each of these sec-
tions will decrease, and at 17.2 kHz,
only the 0.25 -inch section will be acting
as a speaker. This segmentation is very
useful in maintaining the system's fre-
quency response.

A speaker driver's dimensions affect
not only its high -frequency cutoff but
also its directivity at higher frequen-
cies. As the frequency increases and
the reproduced wavelength begins to
approach the diaphragm's diameter,
the speaker's radiation angle narrows.
Some electrostatic speakers use
curved diaphragms to increase their
radiation angle, but flat or planar
speakers must change their effective
width with frequency (such as by seg-
mentation) to eliminate the beaming ef-
fect. The polar plot of Fig. 10 indicates
a speaker's radiation pattern as a func-
tion of ka. Because a hemispherical
pattern only occurs when ka is less
than 1, the diameter of a speaker must
be reduced as the frequency is in-
creased.

For instance, suppose it is desired to
radiate a 20 -kHz signal over an angle
of ± 90°. The wavelength is equal to:

speed of sound
wavelength = (23)

frequency

13,440 inches

20,000

= 0.672 inch.

To obtain the required radiation an-
gle, the speaker's radius must not ex-
ceed one-third of the wavelength. Al -
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though this would make the speaker's
diameter equal to 0.224 inch, the
0.250 -inch segment of our ESL causes.
only a slight modification of the desired
frequency response and directivity
pattern.

IMPROVING ESL PERFORMANCE
Some audiophiles feel that an ESL

does not produce enough bass, and
they have tried to modify the low end
by adding a conventional cone woofer.
This type of modification can produce
a number of undesirable effects. First,
the bass can easily be overempha-
sized, destroying the sonic balance
that is inherent in the design of a wide -
range electrostatic speaker.

Another problem with adding a con-
ventional speaker is increased distor-
tion. Most ESLs have a distortion value
that is less than 0.1%; a conventional
speaker's distortion is 10 to 100 times
greater.

INCREASING ACOUSTIC OUTPUT
From a manufacturing standpoint,

the acoustic output of a speaker can
be increased by altering its diameter,
its cone or diaphragm displacement,
the number of drivers, or all three.

In an ESL system, some of these
factors are difficult to change. For in-
stance, when the plates are moved far-
ther apart to obtain greater diaphragm
movement, the reflected capacitance
will decrease and the speaker's im-
pedance will rise. To compensate, the
transformer's turns ratio must also be
increased. Although this will restore
both the impedance and the a.c. field
strength, it will also increase the trans-
former's leakage inductance. In addi-
tion, the charging voltage for the dia-
phragm must then be increased in or-
der to maintain the same field strength.

If the diameter is made larger, some
other design changes must be made.
One critical factor is to keep the dia-
phragm uniformly suspended between
the plates. The increased size will also
require additional segmentation.

MULTIPLE DIAPHRAGMS
The simplest way to produce more

output is to add additional panels.
When two or more panels, radiating the
same frequency, are placed next to
each other, the amount of air being
moved increases.

Volume velocity, which is the mea-
sure of this air movement, is similar to
the current in an electrical circuit. If the
current is doubled by connecting two

current generators in parallel, then the
resulting voltage across the load will
also double.

Placing two or more speakers next to
each other creates, in effect, a parallel
configuration. The volume velocity will
increase, and this will develop a great-
er acoustic pressure across the radia-
tion resistance. The result will be an
increase in acoustic power.

The biggest problem with increasing
output by paralleling additional dia-
phragms is the effect on the speaker's
size. It might at first seem reasonable
to parallel two of the speakers shown
last month in Fig. 3. This system uses
two 24 -inch square diaphragms, one
above the other. However, paralleling
would make the speaker 4 feet wide, in
which case a stereo pair would occupy
a space of 8 feet. Proper placement
could then be obtained only in a very
large listening area.

In addition to the side -by -side paral-
lel configuration just described, it is
also possible to increase a speaker's
output by creating a serial configura-
tion, with one speaker placed behind
the other. This increases the speaker's
bass response but does not change its
width.

In this configuration, the pressure
produced by the front diaphragm is
increased by the pressure from the
rear diaphragm. The electrical equiva-
lent of this would be connecting two
voltage generators in series, which
Would increase the output voltage and
produce a corresponding increase in
current. Acoustically, the increased
pressure from the serial diaphragm ar-
rangement will also increase the vol-
ume velocity. The radiated power for
either the parallel or serial configura-
tion will go up by a factor of 4.

It may seem relatively easy to add
an entire second panel or speaker be-
hind the first, but commercial imple-
mentations actually use two dia-
phragms sharing one common plate
(Fig. 11). If the two diaphragms are
very close-less than 0.1 inch-then
the speaker will work as indicated.

Should the design prevent such
close spacing, then the rear dia-
phragm must operate over a reduced
frequency range. The reason for this is
sound cancellation. When the two dia-
phragms are in series, their outputs will
add, as long as they are in phase.
When the frequency rises to the point
where its half wavelength is equal to
the distance separating the dia-
phragms, the sound from the second
diaphragm will arrive at the first dia-
phragm in opposite phase. When this
happens, the two waves cancel and

DIAPHRAGM 2

DIAPHRAGM 1

SPACERS

Fig. 11-An electrostatic speaker
using dual diaphragms in a serial
configuration.

the speaker produces no output. But
even at lower frequencies, whose half
wavelengths only approach the inter -
diaphragm distance, partial cancella-
tions occur and cause a roll -off.

The Harold Beveridge patent men-
tioned in Part I describes a speaker
that uses this minimum -separation se-
rial construction, although I have been
unable to find out if any speakers were
ever produced under this patent. The
Sound -Lab Co., of Park City, Utah
does produce a serial -diaphragm
speaker (Fig. 1 in Part I). Its frequency
response is limited to the range below
350 Hz, but the company does not say
if this is a minimum -separation design.

The use of multiple diaphragms in an
electrostatic speaker should overcome
any listener's objection to the speak-
er's lack of bass, without altering the
ESL's advantages of correct tonal bal-
ance and extremely low distortion. The
result is a loudspeaker whose sound
quality can only be duplicated by a live
source. A

SUGGESTED READING
Beranek, L. L., Acoustics, McGraw-

Hill, 1954.
Walker, P. J., "A Wide Range Electro-

static Loudspeaker," Wireless
World, May, June, and August 1955.
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DESIGN DIG'
The QUAD Manchester Competitions

David Lander

When asked to pinpoint the
world's industrial design capitals,
a connoisseur might single out
Helsinki, Milan, or Frankfurt.
Few, if any, would place an
English city on the list. At least
one British hi-fi manufacturer is
acutely aware of that fact, and in
their own quiet way, is working
to change it.

Ross Walker, a director of Quad
Electroacoustics, understands
that great design doesn't just
happen. So in 1985, he instituted
a competition for pupils at
Manchester Polytechnic. Walker
chose the institution, situated in
what is often called the western
world's first industrial city,
because of grass -roots interest in
his industry. He had received
numerous letters from students
there who were interested in
working on high-fidelity products.

Coincidentally,
the winner of
the first Quad -
Manchester
Polytechnic
competition
bears the same
name as one of
our century's
truly great
sculptors. David
Smith took a
minimalist
approach to a
boxless loud-
speaker design
that "emphasizes
the light mem-
brane interior
and enables ease
of manufacture"
and is also suit-
able for "any
domestic
interior."

Photographs: Courtesy of Quad Electroacoustics

1985
QUAD

7



Timothy Greenhaigh, the
1985 runner-up, framed
his transducer with
marble columns of Greco-
Roman derivation and
crowned it with a
distinctly contemporary
arch. The materials were it4
meant to project "both
quality and high fashion,"
according to the young
designer, who specified a
level of illumination
"acceptable for general
room lighting when
listening to music."

These inquiries moved Walker
to contact the head of the
Polytechnic's School of Three
Dimensional Design and to
suggest furthering student
interest in hi-fi in "a more formal
way-just to encourage up-and-
coming young designers to think
about the problems" involved in
creating envelopes for real -world
audio components. The resulting
contest, in which scores of
students vie annually for 500
pounds sterling in prize money,
is now a regular part of the
school's second -year curriculum.

The goal is more than mere
flights of fancy on the part of
young competitors. When
industrial designers work with
manufacturing companies on a
project, Walker points out, it is
the manufacturer's responsibility
to set a very clear brief. And the
industrial designer's obligation is
to follow it.

It is Ross Walker who determines
the product to be designed and
its specifications. This, he
explains, gives the students "a
chance to actually work to a brief
set by a real capitalist rather than
a teacher." After being presented
with his brief, competitors have a
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1985
QUAD

Nicholas Haynes felt
that the sculptural
qualities of his
latter-day Art Deco
loudspeaker, when
coupled with its
framework's capacity
for physically
supporting accessory
lighting fixtures,
presented design -
conscious listeners
with an unusual
degree of flexibility.

day to develop their ideas. Then,
finalists are selected and given
ample time to produce more
detailed drawings and models
from which the winning entries
are chosen.

While Ross Walker, capitalist and
design provocateur, ultimately
ranks competitors, he is quick to
note that the successful ones are
those he feels best meet his
specified criteria, not the ones
whose sense of contour or color
he personally prefers.

Other than in the competition's
first year, when his challenge was
to repackage the vaunted Quad
ESL -63 loudspeaker, Walker has

Whether or not John Cook
was punning when he
described his 1985 entry.
as "a starting point," the
graphic treatment of its
multi -sided surface clearly
reveals whimsy. "I wanted
to design a free-standing
piece of furniture that
was multi -variable in its
application and not
redesign an existing
speaker." Cook noted.
"The fact that a Quad
speaker could be fitted
into the module was
purely coincidental."



In Quad's 1888
competition, Manchester
Polytechnic students were
asked to submit designs
that combined three
program sources-tamer,
CD, and cassette-with
necessary amplification
and system controls. For
Martin Hasenstrauch, that
year's winner, ergonomics
took precedence. He
wanted his component
system to be "immediately
understandable and
usable by anyone," with or
without the ability to read
the language in which
front -panel control
designations appeared.

1986
QUAD

mentamwr

Like the work of master
architect I. M. Pci, Peter H.
Moore's design reveals an
affinity for the triangle.
"The controls have been
kept to a functional
minimum," he said of his
plan for a wall -mounted
component systems, "and
the triaged framework is
designed to a basic
modular form [for] visual
unity." Moore's design
would even allow buyers
to participate in creating
his ensemble's
appearance, since modules
can be rotated 90* or 180*
within the grid "to create
a preferred composition."
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deliberately devised design
projects unrelated to his own
company's business. This, he
says, is to foster creativity rather
than encourage fawning. If asked
to design an improved Quad
product, the hi-fi maker feels,
many students would do no more
than seek approval.

Since Walker is convinced that
"people hate loudspeakers"
because of their looks, it was a
logical starting point for him to
ask that competitors design a

speaker that would be "more
than just a rectilinear, walnut -
veneer box." The following year,
1986, his mandate was the
creation of a rack -system
alternative that was both easily
operated and pleasant to behold.
In 1987, the problem of personal
portables, which Walker contends
"have only been half designed,"
was addressed. And last year, the
students worked in teams to
conceive an attractive audio
showroom available to
independent retailers at minimal
cost. The winning group drafted
designs for interior modules that
could be variously combined.

At this writing, Walker continues
to ponder projects for the
competition's fifth year. Though

1986
QUAD Emma Beech, a 1986 entrant,

won an accolade for her
creative concept. Beech
conceived a system in which
both audio and visual func-
tions would be contained
within three "structural
painted images." She
intended for these to "dom-
inate the environment"
when in use, and at other
times, to serve as decor.
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In his 1984 brier, Quad's
Ross Walker mandated a
personal portable
designed "so that whether
one is walking, sitting,
cycling, skiing, running
for the train, or whatever,
it does not have to be held
or put in a bag or a
pocket." Winner Charles
Cann's neckpiece met
these specifications by
employing retractable
headphones and a strap
more common to cameras.

no star designers have yet been
produced, either for England or
for audio, the self -described
capitalist from Quad is optimistic
about the contest's long-term
impact. "It's not as philanthropic
as it may seem," he remarked
during a recent visit to this
country. "For far too long, the
industry has basically designed
boxes with knobs on them-and
not very well done at that. As a
consequence, we are missing out
on an enormous section of the
marketplace." A

AUDIO/APRIL 1989 69



AUDIO IN CHINA
Hi-Fi Takes a

Great Leap Forward
Xinjiekou Square is one of the busiest in Nanjing,

particularly on a Sunday, when most Chinese have the
time to shop. Just off it, within a few hundred yards of
one another, stand three large, new consumer elec-
tronics shops, all owned by the state and locked in
fierce competition with each other. At almost any time
during the business day, you'll find audiophiles shut-
tling back and forth among these shops in search of
the right loudspeaker or the best price on a power
amplifier.

That's right. Audiophiles. In China.
Nobody's sure just how many of China's one billion

people are dyed-in-the-wool sound perfectionists, but
there are enough to make consumer electronics, in
gene-raf, and audio, in particular, a growth industry



and for &ate -owned industries like Panda, Peony, and
Feida to pay attention. Jus: ask Cu Shaolin, Li Jun,
Yanc -le Ming, or Yao Hong. Du manages the Nanjing
Electr c Home Appliances store just off Xinjiekou
Square, a sort of Oriental "Circuit C ty." This shop
caters tc electronics hobbyls and experimenters as
well as offering a more p.csaic selection of stereo
music centers, color TV sets, VCRs, refrigerators, and
elecnc -anges. Mme. Li edi:s Radio, China's largest
(900,COD circulation) monthli magazine for electron-
ics enthusiasts, while Yan.;. is vice president of the
Chira Audio Industry Assoc ation anc director cf the
Shanghai Tape Recording Equipment Factory. Yao is
typical of China's fast-grom-g yuppie class-a young
profsonal fiercely proud d the component A/V sys-
tem he assembled himself

Yao, who has a relative living in Hong Kong, re-
cek.ed uis first stereo systen five years ago, when he

ROBERT ANGUS
Nary,r-g's #13V?St ;:ons rrer electronics specialty shop ps
this modem, try -story srnwroom on Xinjiekou Square.

Du Shaoii (.-gqr) cha.s with the authcr in front of sorre of
the shop s D'ennas.

At the Feta iactory it Beijing, work3rs assemble VCRs
frun pais zucp:iec itv Goldstar in Korea.
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Yang He Ming,
director of the
Shanghai Tape
Recording
Equipment Factory,
poses with China's
first wire recorder,
made by the factory
in 1951 (far left).
Next to it are three
open -reel machines
produced by the
factory from 1953 to
1973. The second
and third machines
from the left were
designed to use
paper -based tape.

Yang with his
factory's current,
more up-to-date
product line.

got married. It was, in fact, the center-
piece among the wedding gifts, re-
placing more traditional presents such
as furniture and bedding. The system
cost about $1,000-roughly 20
months' income for a typical Chinese
worker. It consisted of two giant three-
way loudspeaker systems (brought up,
one at a time, on the Saturday train
from Hong Kong to Guangzhou), a Chi-
nese -made Feida AM receiver (10
watts per channel, he recalls proudly),
a domestic Panda dual -well cassette
deck, and a turntable made for profes-
sional use in Shanghai. FM simply isn't
available in China, but Yao claims that
the quality of mono -only AM broad-
casting is quite good.

Manufacturer Yang says that to
understand the Chinese au-
diophile, it helps to have a

background in 20th -century Chinese
history. As recently as 1928, China was
still ruled by feudal warlords. Six years
later, while Europe and the Americas
struggled to climb out of the Great De-
pression, China's Civil War started with
Mao Zedong's Long March to the
North, which was interrupted by the
Japanese invasion of Manchuria. The

Civil War resumed with a vengeance at
the conclusion of World War II in 1945,
culminating in the expulsion of the
forces of Chiang Kai-shek in 1949. At
just about this time, hi-fi was develop-
ing as a hobby for music lovers and
do-it-yourselfers in the United States.

In 1951, Yang's factory made Chi-
na's first wire recorder-for broadcast
use-after reading about them in
Western magazines like Audio. "You
must remember that we were com-
pletely cut off from technical informa-
tion from the West at the time, and we
had to rely on information in the popu-
lar press," he recalled recently. Begin-
ning in 1952, the government not only
forcibly collectivized China's strug-
gling radio and television factories but
took over the distribution and sale of all
consumer products, replacing private-
ly owned shops with ones owned by
the state. Although it was government
policy, at the time, to provide the peo-
ple with radios and television sets,
these were supplied first to community
centers and trade unions rather than
consumers. Viewed as part of the state
communications network, basic radios
were considered essential products-

niceties like music -reproduction sys-
tems for the home were not.

During the Great Leap Forward,
which lasted from 1958 to 1960, pro-
fessionals (including engineers) were
repatriated to the countryside in an at-
tempt to force the pace of develop-
ment by substituting manual labor for
technological progress. Although in
1953 Yang's factory began making
tape recorders-designed for paper -
backed, quarter -inch tape-it contin-
ued to produce wire recorders for the
government until 1958. It wasn't until
1960 that acetate and polyester re-
placed paper-a bare three years be-
fore the introduction of the Compact
Cassette in the West.

Yang and his factory are proud of
these early products, maintaining a
museum where they are displayed. In-
terestingly, my photo of Yang with the
collection was the only one I shot on
my entire Chinese tour which caused
any controversy. I simply asked Yang if
he would pose with the wire recorder.
Following the translation, there was a
feverish and heated discussion among
his colleagues. As I tried to take the
picture, I had camera trouble. Another
heated discussion. Yang then volun-
teered the services of one of his col-
leagues-the most vociferous one-to
see what was wrong with the camera.
Nothing was, as it happened, and I

took the picture. Then the translator
asked me to take another, showing
Yang and his current line of boom -
boxes and personal portables, which I
did. Outside, the translator explained
that while Yang had no objection to the
picture, his colleagues were con-
cerned that he and the factory might
be subject to ridicule because of the
primitive equipment. I assured her that
I had no intention of embarrassing ei-
ther Yang or the factory and that the
story of how the recorder came into
being was of immense interest in the
West, as was historic equipment of this
type. (In fact, since I'm a collector,
these historical gems made my mouth
water!)

The Great Proletarian Cultural Revo-
lution, a period which saw political tur-
bulence at home and attempts to
spread revolution abroad, lasted from
1965 to 1968. Beginning with the death
of Mao in 1976, a power struggle for
leadership was followed by a purge of
Maoist elements. Toward the end of
the decade, China was actively seek-
ing better trade and cultural relations
with the West, and in 1980, the govern-
ment encouraged factories to begin
producing more consumer goods. In
mid -1987, restrictions on so-called pri-
vate and individual businesses were
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relaxed, permitting citizens to open
their own shops, provide services, and
even employ others. Since then, ac-
cording to the official newspaper, Chi-
na Daily, the economy has created a
large new class of millionaires (in yuan;
translated, that's $275,000-aires).

Nobody really knows how audio-
philia got started in China, or exactly
when. Mme. Li says that her magazine
has been publishing do-it-yourself
projects, including the construction of
loudspeaker systems and amplifiers,
since the late 1950s. Retailer Du re-
calls that kids and experimenters have
been scouring electronics shops for
parts ever since he can remember. "In
the early days," Yang recalls, "being
an audiophile required a great deal of
time-not so much to construct a pro-
ject as to find the parts for it. You might
have visited every electronics shop,
department store, and repair shop in
your city to find what you needed.
Even then, it might have taken trips to
two or three different cities to find
everything." People did build amplifi-
ers, tuners, and speaker systems from
the circuit diagrams published in Ra-
dio or copied from equipment brought
into China from abroad.

After the easing of tensions with
the Crown Colony of Hong
Kong in the early 1980s, hi-fi

took its own Great Leap Forward, par-
ticularly in the southern city of Guangz-
hou. During the height of the Cultural
Revolution, hundreds of thousands of
Chinese poured across the border to
find work or sanctuary. By Chinese
standards, they became well-to-do
within a few years and began returning
home on the Saturday afternoon train.
As is the Chinese custom, they re-
turned with gifts-the kind of items not
available in the People's Republic. The
more elaborate the gift, the more pros-
perous the donor was deemed to be.
By the mid -'80s, that led to train travel-
lers bent under the weight of gigantic
loudspeaker systems, big -screen color
TV receivers, VCRs, and just about ev-
ery audio component and package
available in Hong Kong. The trade be-
came so lucrative that some Japanese
manufacturers and Hong Kong retail-
ers found it worthwhile to advertise in
China to convince shoppers that only
their brand or the products available in
their shop were worth having.

Most of these gifts have become the
centerpieces of households which
usually embrace three generations, in
homes which have no central heating
and where warmth is provided by
many layers of clothing. Some have
turned up in flea markets and black
markets and have found their way to

cities farther north. As the products
have spread northward, so has the
prestige of owning a first-rate music
system, particularly if one or more of
the elements is imported.

One of the problems facing Chinese
audiophiles is the shortage of software.
There's no such thing as FM radio or
broadcast stereo, and Compact Discs
have yet to make any impact, for two
reasons. There is no domestic suppli-
er, although CD players are being
manufactured for export. Further, the
few titles available from Hong Kong or
Japan are of limited interest and are
unreasonably expensive. (If CDs were
available, it's been estimated that they
would cost the equivalent of one
month's salary!) Vinyl records have all
but disappeared from shops, replaced
by audio cassettes, which generally
are inexpensive and of acceptable
quality-no Dolby noise reduction and
no high -bias tape, but at least some
very presentable recordings in terms
of dynamic range, background noise
levels, and frequency response. Actu-
ally, there are dozens, if not hundreds,

of tape duplicators in China. These in-
clude the likes of back -street pirate
operations (which survive on scrap
tape and parts imported from Hong
Kong), the current Chinese pop hits
taped from Hong Kong radio, tapes
from the Crown Colony, and tapes pro-
vided by the large state-owned plants
which produce a bewildering array of
programs. These programs include
folk and Chinese classical music, talk-
ing books for the blind, and instruction -

Shanghai TV Store
is one of the city's
largest electronics
specialty shops.

Clerks at Shanghai
TV Store's audio
counter cope with
midmorning crowds.
Items on sale are
listed and priced on
the blackboard
behind the counter.
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al tapes for students from preschool to
postgraduate level.

Shops in the major cities are well
stocked with blank audio and video-
cassettes. Locally made C-60 tapes
sell for as little as 540, while Japanese -
made TDK D60 and Maxell UR 60 cas-
settes cost $1.33 and serve as the
country's premium audio tapes. It is
said that in some southern cities, coun-
terfeit and look -alike Japanese -brand
cassettes (made in China and/or Hong

Kong) are on sale for somewhat less,
but I saw no evidence of them or of any
cassette lengths other than C-60. Yang
He Ming hopes, however, that China
soon will be producing its own premi-
um recording tape, either as part of a
joint venture with a U.S. or Japanese
company, or on its own.

According to Yang, some 280 fac-
tories are members of the China Audio
Industry Association, competing with
one another for retail outlets and cus-
tomers. This helps to explain why Du
Shaolin's shop offers different brands,
products, and prices from its nearby
competitors, although they are all
owned and operated by the govern-
ment. "All other things being equal,"
Du observes, "Chinese like to buy from
local factories," which helps to explain
the prominence of the local Panda
brand in his showroom.

However, things are not always
equal. Some brands have a reputation
for offering better value, greater reli-
ability, or better workmanship, just as
in the West. Du says that if he has bad
experiences with a brand or a particu-

Workers at Nanjing's.
Panda factory
assemble Sharp TV
sets on one side of
the assembly line
and Philips TV sets
on the other.

Equipment from all
over the world was
on view at Beijing's
Second Annual
International Audio -
Visual Show last
December.

lar product, he stops carrying it-usu-
ally after drawing the factory's attention
to the problem. "Many times, they are
able to correct it and we have no more
trouble. But I can't afford to have cus-
tomers complaining. If the factory can't
or won't solve the problem? we'll turn to
someone else to get what we need."
Du has more clout with the factories
than some of his competitors; he's also
a wholesaler who supplies smaller
shops with equipment.

The Yaos agree that, among do-
mestic brands and products,
they prefer to buy things made

locally. But when it comes to serious
purchases like audio and video equip-
ment, there's a distinct preference for
imports, even though they may cost
twice as much as the domestic equiva-
lent. According to Mme. Yao, there is a
perception that imports are made bet-
ter and will last longer, thus making
them worth the extra money.

Du's shop has a parts department
which caters to hobbyists and experi-
menters, but he believes that the great
days of do-it-yourself audio are over, at
least in Nanjing. "The quality of the
factory -produced systems is very
much better than it was a few years
ago and represents much better value
than any do-it-yourself project," Du
claims. For enthusiasts who want sep-
arate preamps, power amps, and low-
boy two- and three-way loudspeaker
systems, Du sells them but admits that
packaged systems outsell compo-
nents handily. One exception is the
audio cassette deck, which upgrades
older turntable -only systems. The most
popular decks, he explains, are dual -
well units which permit their owners to
make copies of favorite recordings.
Mme. Li agrees, saying that her read-
ers these days are more interested in
new audio and video technology than
in circuit diagrams. "Nobody has the
time, anymore, to chase around from
shop to shop to get the parts and then
sit down and build an amplifier or loud-
speaker system-particularly when
they can buy something that's just as
good in a shop for less money."

Although Du is free to choose the
products he sells, there are strict gov-
ernment guidelines on how he con-
ducts his business. Every retail shop
provides its customers with a three-
way guarantee on their purchases. The
buyer is entitled to his money back
within five days if he changes his mind
or finds something wrong with the
item-provided, of course, he hasn't
damaged it. There is a factory guaran-
tee that, for a reasonable period of
time, the unit will be repaired or, if
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repair is not possible, exchanged. Fi-
nally, the shop itself guarantees that
parts will be available for the life of the
product. While Du's store maintains its
own service department, a much larg-
er state -run repair shop is just down
the street. "We do the simple repairs
here, but we don't have the parts or the
manpower for more elaborate repairs,"
he adds. In addition to the state shop,
there are also private repair shops.
These came into existence some years
ago, as moonlighting operations run by
technicians employed in the govern-
ment -owned shops. The private repair
shops charged more, but customers
usually got their equipment back in a
fraction of the time the state-owned
shops took. There was some official
criticism that the moonlighters were us-
ing tools and parts which belonged to
their daytime employers, although the
practice was allowed to continue be-
cause of the popularity of private re-
pair. When the government officially
welcomed private enterprise in 1987,
electronic technicians were among the
first to begin hiring help-often their
former colleagues. It's said that they
are now among the nation's new "mil-
lionaire" class.

Also said to be bucking for such
status are the peddlers-entrepre-
neurs who buy goods in the city where
they're made (and consequently are
inexpensive) and transport them to an-
other (where they're either unavailable
or very expensive). Factories in the
southern cities of Guangzhou and
Shenzhen are grinding out everything
from cheap transistor radios and per-
sonal portables to semiprofessional
audio gear. But in the cities of Kun-
ming and Guiyang, less than 1,500
miles away, state -run stores can't keep

the hottest audio items on their
shelves. Enter the entrepreneurs, who
aren't bound by the 15% markup gov-
ernment -owned shops are allowed. In
alleys, the front rooms of homes, and
increasingly in small shops, the ped-
dlers offer a dazzling array of items at
equally dazzling prices. There, a hob-
byist can find a printed circuit board
for an amp or VCR, as well as woofers,
tweeters, crossovers, cassette decks,
portable players, and the other accou-
trements of Chinese audio. All this is in
addition to articles of clothing, food-
stuffs not found in the state stores, and
more. Acknowledging the importance
to the economy of this growing class,
China Daily recently reported that
these private and individual business
people "come mainly from those previ-
ously unemployed: Retired or resigned
workers or technicians, farmers, and
ex -criminals." The private shops have
another edge over their state competi-
tors: They are often open an hour earli-
er and stay open several hours later
than their 9 -to -5 competitors, to catch
potential shoppers on the way to and
from work.

Du notes that while he's allowed a
maximum 15% to 18% markup on the
products he buys from state-owned
factories, he can charge what the traf-
fic will bear when it comes to imported
items, such as Sherwood car stereo
and home components. He is also free
to charge less than the authorized
markup, to stimulate sales. "I love im-
ports," Du says, claiming that by han-
dling them, he performs an important
market-reSearch function for the fac-
tories. "We tried Compact Discs a
while back, importing players and
discs from Hong Kong. But they were
too expensive-nobody bought. So t

A scene at the
Peony factory in
Beijing, where
VCRs, TV sets,
tape decks,
and boomboxes
are made.

reported this to the factories. If CD
players had proved more successful,
one or more of the factories would be
making them by now." A current ex-
periment involves VCRs. Du's shop
offers two Panasonic models, at
$3,630 and $3,800. "We haven't sold
any yet," Du says, "but we've had a
lot of people looking at them." He
remains hopeful that someone may
yet purchase one of the VCRs. Du's
status as a wholesaler allows him to
import directly for his own shop, pro-
vided he has the hard currency to pay
for the products he wants.

Du seemed genuinely surprised
to learn that the Sherwood com-
ponents he sells were not made

in the United States-he has been
marketing Sherwood as "the American
brand." "We have also handled Ampex
tape recorders from time to time," he
added, "but we're not carrying them
now because the price is too high."

Some genuinely American equip-
ment-as well as a great deal of Euro-
pean and Japanese gear-was on
view in Beijing during my visit, at the
Second Annual International Audio -Vi-
sual Show held last December.  Ac-
cording to organizers for the six -day
event, some 75,000 electronics hobby-
ists and consumers came to see a full
range of do-it-yourself parts, audio and
video components, and professional
broadcast and video equipment,
shown by 51 exhibitors. The Show
even included the latest in high tech,
such as Super -VHS VCRs and high -
definition TV.

By far the biggest attention -getter
was NHK's 20 -foot HDTV screen. "I'd
love to own it," taxi driver Feng Zhao-
heng said, "but I don't have a room
that large." Yao Yunzheng, wife of a
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Beijing University lecturer, marvelled at
the fine detail in the picture. "You
could see individual strands of hair
and the model's complexion," she re-
ported.

Immediately behind the jammed
NHK exhibit were booths for Panasonic
and JVC, demonstrating Super VHS-
also to thick crowds. A JVC spokes-
man explained that while none of his
company's Super -VHS products are
available to Chinese consumers, the
company exhibited in order to demon-
strate the components' abilities to pro-
fessional and semiprofessional users
"and perhaps to encourage some
shops to import Super -VHS camcord-
ers and VCRs directly, when they see
the reception these products are get-
ting here." Not to be outdone, Sony
showed Betacam SP, 8 mm, and U-
Matic. The latter is widely available in
Chinese department stores and spe-
cialty shops.

Packing them in among the audio
exhibitors was Sansui, which featured
the 130-watt/channel Vintage Series
AU -X901 power amplifier with match-
ing preamp. Bose's Acoustic Wave
Cannon and Acoustimass professional
speakers and JBL's pro speaker sys-
tems were prominent, along with Re-
vox's 8285 90 -watt receiver, B252
preamp, 8242 200 -watt power amp,

and $1,800 B226 -S CD player. Chi-
nese -made products included rack -
stereo systems from Panda, a dual -
well cassette deck and 25 -watt AM/FM
receiver from Feida, and speakers
from the Shanghai Broadcast Equip-
ment Factory.

What can the determined audiophile
buy? In theory, almost anything I saw
at the Show. In practice, the neighbor-
hood store probably won't have most
of it, but it will have such items as a
two-way acoustic -suspension mini
speaker from Feida, with a 5 -inch
woofer/midrange driver and a 11/2 -inch
dome tweeter in a natural teak enclo-
sure. The speaker costs $19.30 (71.50
yuan at the official exchange rate), and
its sound is not bad. Or, for about $100
(370 yuan), the same company sup-
plies a waist -high bass -reflex model
with 12 -inch woofer, 8 -inch midrange,
and two 11/2 -inch dome tweeters. To go
with it, how about a JSGF 250 -watt
power amp in black, with a profile
which would remind McIntosh owners
of the vintage models of 20 years ago?
It costs $580 (2,150 yuan). A compan-
ion Fidek preamp at $230 (850 yuan)
provides inputs for tape, phono, tuner,
and auxiliary; outputs for two pairs of
loudspeakers, and full stereo and
switching controls. To complete the
ensemble, you could choose a Peony

China hopes to export its consumer
electronics equipment. This rack
system was part of a trade exhibit in
flew York City a few months ago.

OF Panda dual -well cassette deck for
about $120 (450 yuan) or a more ex-
pensive, more professional single -well
recorder from Mr. Yang's Shanghai
Tape Recording Equipment Factory.
These and other audio components-
microphones, keyboard synthesizers,
mixers, stereo headphones, equaliz-
ers, tuners, etc-are readily available
not only in the specialty shops but also
in the larger department stores in cities
like Beijing, Nanjing, and Shanghai.

The search for the ultimate sound system
inevitably leads to speaker systems employing
electronic crossovers ahead of the amplifiers,

since this places the individual drivers under much
more direct control than is otherwise possible.

The only difficulty, in the past, has been the task
of obtaining a crossover unit with sufficient flexibil-
ity to control these speakers correctly.

Bryston's Model 10B Electronic Crossover com-

bines ideal signal -handling with an enormously
flexible control function. Simple, direct front -panel
switches allow any crossover curve to be set
instantly, and listening quality is vastly improved
over passive, in -speaker networks.

The Model 10B features independently selectable
crossover points for high-pass and low-pass. You
can also independently select crossover slope, from
6, 12, or 18 dB/Oct., where one driver requires a
different cutoff from another in the same system.



Asked why such products are on
sale in department stores at prices
which seem too high for the average
consumer, the manager of the audio
department in the cavernous Shanghai
No. 1 Department Store says that his
customers include institutions, profes-
sionals, musicians, and theaters as
well as audiophiles who, he admits, are
a small percentage of the total. How-
ever, the audio department has no-
ticed an increase in demand for pro-
fessional -quality components during
the past year, and its manager attri-
butes this to China's fast -improving
standard of living.

While the Shanghai No. 1 Depart-
ment Store stocks an ample supply of
music recorded on cassettes, there
are no black vinyl discs to be seen,
and the audio department seems
equally devoid of turntables and phono
pickups. "There's no demand for
them," says the manager, a view Du
Shaolin seconds. His shop sells pack-
aged systems which contain inexpen-
sive turntables, but there are no com-
ponent -quality turntables or pickups.
"The audio cassette is the medium of
choice today," he argues. "There is no
demand for turntables."

Although apparently there is de-
mand, at least in the Guangzhou area,
it's being met by personal imports from

Hong Kong of moderately priced Sony,
Kenwood, Sansui, and Pioneer mod-
els. It is with one of these that Yao
replaced the aging broadcast turnta-
ble which formed part of his original
stereo system. His moving -coil pickup,
likewise, is a product made in Japan.
By Western standards, Yao's library of
several dozen long-playing albums,
mostly of Chinese popular and folk mu-
sic, is small indeed. By Chinese stan-
dards, it's enormous. "Very few people
have the need for a turntable. Young
people have cassettes. Older people,
who grew up during the Cultural Revo-
lution, don't have much interest in hav-
ing music reproduced electronically in
the home," he believes. For those who
can afford turntables, some occasion-
ally "fall off the back of a truck"-an
expression my translator had trouble
understanding and explaining, al-
though it turns out that the phenome-
non occurs in China, too. Some can be
bought second-hand from radio sta-
tions or from public halls where they
form part of the P/A system.

Casual observers of the audio scene
in China who are old enough to re-
member audio's early days in the U.S.
will notice many similarities-in the
kinds of products that are available,
the appearance of many of the shops,
and the enthusiasm among active hob-

byists. But there are differences, too-
such as in buying power, which, at
least for the moment, outstrips the
goods to spend it on. Another differ-
ence from the America of 30 years ago
is a well-educated, prosperous yuppie
class which wants the very best and
has a pretty good idea of how to get it.
But the most significant difference may
be an electronics industry determined
to do, in 10 years or less, what it took
the West a third of a century to do. It's
an exciting, vibrant scene-one we'll
all be hearing a lot more about. A

Introducing: Bryston's Model 10B Electronic Crossover

All crossover selections are extremely accurate
and repeatable, being implemented with 1% select-
ed metal -film resistors and polystyrene capacitors.
All switches are heavily gold-plated, for lifetime
protection from corrosion. The level -controls are in
precise 1 dB increments, also derived from gold-
plated switches and 1% metal -film resistors. All
internal buffer and amplification stages are
Bryston's exceedingly linear and superbly quiet
discrete op -amp circuitry. This means the signal is
always maintained with stability and freedom from

noise and distortion unapproached in r ormal
equipment.

From the point of view of adaptability, flexibility
and signal integrity, the Bryston 10B Electronic
Crossover system is the ideal choice for the widest
possible range of multi -amplified speakers.
Enter No. 17 on Reader Service Card

In the United States:

Elmms VERMONT LTD.

RFD 4, Box 2255
Montpelier, VT 05602
802-223-6159

In Canada:

113mwswamt MARKETING LTD.

57 Westmore Drive
Rexdale, Ontario, Canada M9V 3Y6
416-746-0300

Enter No. 12 on Reader Service Card



An earful of n
Looking at them, you'd

never suspect that graphite,
kapton, polypropylene and
neodymium are all that
musical.

But polypropylene, when
it's injection -molded and rein-
forced with radially -aligned
graphite fibers in our IMG
woofer, becomes Stanley
Clarke's battering ram bass.

Graphite, in the form
of thousands of tiny, hollow
spheres in our PolyspheriteTM
dome midrange, sounds
exactly like Kenny G's alto
sax on fire.

And kapton, stretched
into a micro -thin diaphragm
and suspended between
powerful neodymium mag-
nets in our EMIT k tweeter,
is the steam rising from Jeff
Hamilton's cymbals.

All these disparate
materials, in the hands of our
speaker designers, are trans-
formed into the most positive
proof that the State of the
Art has taken a significant
step forward.

Introducing the new RS Series.

These six speakers
embody everything we know
about the physics of trans-
forming exotic plastics and
rare-earth metals into music.

Their drivers are unlike any
you've seen or heard before.
Drivers we had to invent
because there were none this
musically accurate before.

Their very cabinet
profiles are shaped by our
understanding of the behavior
of soundwaves.

And their grilles display
the mobius emblem that has
adorned the most critically
acclaimed speakers in the world.

For the audiophile in all of us.

Yet, for all its state-of-the-
art engineering, exotic, space-
age speaker materials, and
extreme sonic accuracy, the
RS Series wasn't created for
the money -is -no -object
audiophile.

Its price range of only
$85 to $530 per speaker puts
the RS Series well within the
reach of most people who,



ew technology.
frankly, dorit even care about
our use of photo -etched
aluminum voice coils and
Monster Cable° internal
wiring. Because it's only the
music that really matters.

For all these reasons -
musical, technical and eco-
nomic -we invite you to bring
a favorite record or CD to your
Infinity dealer and hear it as
you've never heard it. Through
the new Infinity RS speakers.

We promise you all the
passion and excitement you
can handle.

Which, since you're as
hooked on music as we are, is
exactly what you deserve.

k Infinity
We get you back to what it's

all about. Music.

8,1989 /Ono, Symms, inc 9409 Ourensmouth Avenue. &rumor)), CA 9:311, (NM) 709 9400 1 Jarman Iniernananal Company M Canada H Rov Gray, Ltd 14 davilam Blvd Markham, Ontario Canada 1.1P111.7 (410) 294 4833
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EQUIPMENT PROFILE

ACCUPHASE G-18
THIRD -OCTAVE
EQUALIZER

Manufacturer's Specifications
Frequency Response: 0.3 Hz to

160 kHz, +0, -3 dB; 1 Hz to 40
kHz, + 0, - 0.2 dB.

THD: 0.002%.
Rated Input/Output: 2.0 V.
S/N Ratio: 110 dB.
Third -Octave Filters: 33 in each

channel, at standard ISO frequen-
cies from 16 Hz to 25 kHz.

Q Factor: Constant 4.3.
Boost/Cut Range: ± 12 dB.
Input Impedance: Unbalanced, 20

kilohms; balanced, 600 ohms or 40
kilohms.

Output Impedance: Unbalanced,
10 ohms; balanced, 50 ohms.

Maximum In/Out Level: 8 V.
Dimensions: 171/2 in. W x 65/16 in. H

x 1411/16 in. D (44.5 cm x 16 cm x
37.3 cm).

Weight: 26.4 lbs. (12 kg).
Price: $5,450.
Company Address: c/o Madrigal

Audio Laboratories, P.O. Box 781,
Middletown, Conn. 06457.

For literature, circle No. 90
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The Accuphase G-18 is an uncommon product for audio-
philes in that it is a third -octave equalizer, something more
likely to be found in sound -reinforcement systems. It has 33
filters on ISO frequencies for each channel-a very useful
three more than the typical third -octave unit. The two extra
filters at the low -frequency end are at 16 and 20 Hz, and the
added high -frequency filter is at 25 kHz. For the best control
of music now available on CD, equalization adjustment may
be quite necessary below and/or above the normal range of
20 Hz to 20 kHz.

Accuphase states that the filters have a constant third -
octave bandwidth with a O of 4.3. A claimed advantage is
that interference between filters does not increase with
changes in the level -control settings. The manufacturer
uses discrete components to gain substantial improvement
in sound quality. There are a total of 706 transistors, eight
FETs, and just 10 ICs. The buffer and the bandpass-filter
amplifiers are configured as differential, complementary
push-pull circuits.

The G-18 is one of the relatively few units that have
balanced inputs and outputs; these can keep noise pickup
to a minimum and eliminate troublesome ground loops. The
impedance of the balanced inputs can be switched either to
600 ohms to match some professional -type equipment or to
40 kilohms for minimum loading on the source. There are
also phono-jack inputs and outputs for unbalanced connec-
tions to typical systems. The G-18 does not have connec-
tions for a tape recorder, something which almost all other
audiophile equalizers include. Accuphase states that not
having these additional external connections ensures the
purity of the signal path.

The G-18 uses a proprietary filter circuit with separate
power -transformer coils for the left and right channels. This
greatly reduces the possibility of interaction between chan-
nels when adjustments are made. An acrylic protective
panel is provided; it is easily installed or removed, and
protects the equalizer from inadvertent shifting of the filter
settings.

Control Layout
The Accuphase G-18 is immediately impressive because

of its physical size and weight. The 6 -inch -high front panel,
with its 66 filter sliders, is not easily ignored. The left -
channel sliders are on the top half of the panel, and the
right -channel ones are below. Each slider adjusts smoothly
and has a soft but definite center detent. The total travel is
13/4 inches, which makes for easy, accurate adjustment. The

panel is marked with horizontal lines for every dB of boost or
cut; these are located between all sliders and at the scale
ends. There are numbers every 2 dB, with the "dB" desig-
nation at the bottom of each scale. Filter frequencies are
shown on a horizontal gray band across the center of the
front panel, between the two filter sections. The labels for
"100," "1k," and "10k" glow in a gentle red that helps to
guide the user to particular filters.

A small pushbutton to the left of the upper filter section
selects "Off" or "Equalizer." The button is black, and there
is no LED status indicator, so on the black version of the
G-18, which I had, it is difficult to be certain of the switch's
position from a distance. With the optional champagne -gold
front panel, the button would stand out better. The power
switch and its red LED indicator are at the lower left of the
panel. All panel designations are white and are easy to read
even in fairly dim light; markings on the gold version, which I
have not seen, are black. The steel top and bottom panels
are perforated to ensure good ventilation.

The inputs are on the left of the rear panel. The two
"Unbalanced" inputs use unusully rugged phono jacks.
The "Balanced" inputs use three -pin, XLR-type, female
sockets. To their right, slide switches select "Unbalanced"
or "Balanced," and "600 Ohms" or "40k Ohms" impedance
for the balanced inputs. The unbalanced input impedance
is 20 kilohms.

The outputs are on the right center of the panel, and the
XLR-type connectors for the balanced outputs are male in
this case. The output impedances are labelled "10 Ohms"
for unbalanced and "50 Ohms" for balanced. The choices
of connectors, configurations, and impedances on the G-18
are outstanding. Two unswitched a.c. outlets, with a total
capacity of 200 watts, a'e at the right end of the rear panel.

I removed the top cover to get a better view of the p.c.
board which covers most of the chassis area. As I was
looking at the layout, I realized that this board was for the left
channel only and that another board was below a separat-
ing, isolating metal plate. The good-sized, fully enclosed
power transforme- on one side of the top board was quite
warm to the touch after several hours of operation, but it was
not hot enough to burn the fingers. The boards and the
components on them are of excellent quality, and all parts



Internal construction was
of the highest quality
I have seen to date in
audiophile equipment.

Amplitude (dB) versus frequency (Hz) far bath chan) 's Accuphase G-18 EQ.

1-B800

Fig. 1-Frequency
response with EQ in
and filter sliders at their

Fig. 2-Frequency
response of each filter
section at maximum
boost and maximum cut

-15 Melo

Fig. 3-Frequency
response of various filter
combinations, set in 2 -dB
steps from zero to
maximum (12 -dB) boost
or cut. From left to right:

center detents. Note the
expanded vertical scale
of 0.2 dB/div.

and of all sections
combined at maximum
boost and cut.

Accuphase G-18 EQ.

25 -Hz boost; 63- and
80 -Hz cut; 200-, 250-, and
315 -Hz boost; 800-, 1000-,
1250-, and 1600 -Hz cut,
and 4-, 5-, 6.3-, 8-, and
10 -kHz boost.

are neatly labelled. Boards at the back of the front panel are
for the sliders; a connection board is at the back.

Soldering was excellent, and there was basically no flux
anywhere, even on the hand -soldered points. Interboard
connections were made with multi -conductor cabling, with
sockets and plugs for the most part. Ground wiring was
heavy gauge, something I had never noticed in equipment
examined previously. The chassis was rigid and rugged.
Overall, I judged this Accuphase equalizer's construction to
be of the highest quality I have seen to date in audiophile
components.

Measurements
Because the G-18 has filters above and below the normal

audio band, I set my Audio Precision System One test gear
to check frequency responses all the way from 10 Hz up to
50 kHz. Figure 1 shows the very flat response when EQ was
switched in but all filters were at their center detents. Specif-
ic results were -0.01 dB at 20 Hz and -0.04 dB at 20 kHz;
the -3 dB points were at 2.6 Hz and 160 kHz. Figure 2
shows the responses for each of the 33 filters at maximum
boost and maximum cut as well as the results with all filters
set at their extremes. A close examination of Fig. 2 confirms
that the maxima are very consistent and that the center
frequencies are accurate. The frequency of the 1 -kHz filter's
response peak was 1,015 Hz, which is just 1.5% high.
Figure 3 presents the responses that resulted from boosting
and cutting combinations of adjacent filters (listed in the
caption). The 2 -dB steps were set by eye, but there does
generally appear to be a bigger change between +2 and
+4 dB than for the other steps. The filters have relatively
little effect on the response outside their immediate areas,
which is good; however, the ripple in the frequency re-
sponse with the multiple filters is higher than desired at
settings of +4 dB and above.

I first checked for THD + N from 20 Hz to 20 kHz to 2 V,
and the plot was a straight line just above 0.001%. I con-
cluded that distortion was down under the noise. Figure 4 is
the result of repeating this test but with the level increased
to 5 V. Over a good part of the band, the results are less
than 0.0007%. You can see a little jump in the left channel at
around 60 Hz and two jumps in the right channel at around 5
and 16 kHz. I'm not certain if these high points were caused
by filters slightly out of exact zero, but even if they were, the
results are marvelous. Figure 5 shows THD + N at 1 kHz for
increasing voltage. Below 2 V, the measured THD + N is
controlled by noise. The actual distortion does not exceed
0.001% until both channels are driven to almost 9.5 V.
Clipping did not appear anywhere from 20 Hz to 20 kHz,
until 11.8 V.

To get a good look at filter shape with increasing amounts
of boost, I took an expanded look (Fig. 6) at the response of
the 1 -kHz filter while increasing boost in 2 -dB steps. The
peak -reference mode of the Audio Precision System One
plotted the six sweeps with all peaks at the 0 -dB reference,
which helps in finding the bandwidths ( -3 dB points) and in
comparing filter shapes. A Q of 1.0 (with a bandwidth of 1.4
octaves) is the maximum possible for good assurance that
there will be no ringing. A one -octave bandwidth has a Q of
1.4, which usually is quite acceptable even in critical listen -
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At the rated 2 V output,
distortion was unmeasurable;
even at 5 V out, it was
marvelously low.

THD + N (Z) for both channels from 20 Hz to 29 kHz at 51.1. Accuphase Gl8 EQ.

0:050

Mel

ear

Fig. 4-THD + N at 5 V
out, well above the rated
output voltage, is still
quite low. Note slight
distortion peaks at

.0001

around 63 Hz in the left
channel (solid curve) and
at about 5 and 16 kHz in
the right (dashed curve);
see text.

THD + N (%) versus voltage (8) for both channels. Accuphase G -I8 EQ.
. 5

1

6.801,

Fig. 5-THD + N vs.
output voltage at 1 kHz
for left channel (solid
curve) and right (dashed

Amplitude (dB) versus frequency (Hz) wit,
0.0

_Lew

-2,000

-3.000i

-4.090,-

-5,099

-6.009

-7,000

-8.009

-9.009,

-10.00r-

-11:00

12.0 -°NB

Fig. 6 --Bandwidth of
1 -kHz filter for boost
settings from 0 to
+10 dB, in 2 -dB steps.

19

.0095

29

curve). Elevation of
curves at low voltages is
due to noise.

level reference. C -I8 EQ.

Curves have been
normalized to peak
at 0 dB; see text.

2

ing. A filter with a third -octave bandwidth has a Q of 4.3,
which is much more likely to ring when hit with a transient.
Frankly, I am not a fan of constant -Q equalizers, particularly
when they are relatively narrow band, such as third -octave. I
was glad to see that the GT18's filters are not that constant in
Q, even though the manufacturer states that such a design
is a virtue. Figure 6 shows that a Q of 1.4 ( -3 dB at 720 Hz)
would be reached with a boost of about 3 dB. The Q gets
close to 4.3 ( -3 dB at 904 Hz) at a boost of 7.5 dB or so. An
operational caution, therefore, would be to avoid boosts
approaching 7.5 dB, if at all possible.

The S/N ratios, referred to 1 V, were 103.4 dB with a
bandwidth of 22 Hz to 22 kHz, 102.9 dB with CCIR/ARM
weighting, and 105.8 dB with A -weighting. Using Accu-
phase's 2 V rated output as the reference would increase all
of these results by 6 dB. The output polarity is the same as
the input.

Use and Listening Tests
The owner's manual has good instructions on connecting

the G-18 to other equipment. The options are more limited
than with most equalizers because the unit does not have
tape in/out connections. Occasionally the language is a bit
clumsy, which obscures some of the valid points being
made. It is true that all of the filters are at ISO standard
frequencies, but it is also true that the frequencies are
standard for acoustical analysis, not for musical reasons.

The G-18 does cover the entire band, plus a little extra,
with its 33 filters per channel. This calls for a third -octave
RTA for guidance in making response connections. Adjust-
ing a third -octave equalizer from start to finish by ear can
lead to many bad choices and can waste a lot of time.

I

assume that, considering the G -18's price, Accuphase
dealers will help buyers adjust this equalizer for the best
overall response. However, the manual should say much
more on this subject than what is contained in a couple lines
of general reference.

Figure 7 shows the before and after responses of a JBL
4411 loudspeaker. Response adjustments were made with
the help of an vie IE-30A third -octave RTA. The before-EQ
response was rough, and there was an erratic roll -off of the
higher frequencies. I started by pulling down the 63-, 125-,
and 250 -Hz peaks. After that, I worked on making the
display the way I wanted it, boosting and cutting for a flat
response out to almost 2 kHz, with a roll -off above that point.
The scale settings for the filters used were: +6 dB at 16 Hz,
+5 dB at 20 Hz, +4 dB at 25 Hz, + 3 dB at 31.5 Hz, 0 dB at
40 and 50 Hz, -4 dB at 63 Hz, + 0.7 dB at 80 Hz, +1 dB at
100 Hz, -4.5 dB at 125 Hz, +3 dB at 160 Hz, -0.8 dB at
200 Hz, -3 dB at 250 Hz, - 0.3 dB at 315 Hz, -3 dB at 400
Hz, +2.2 dB at 500 Hz, +3.4 dB at 630 Hz, +2 dB at 800
Hz, +4 dB at 1 kHz, 0 dB at 1.25 kHz, +0.7 dB at 1.6 kHz,
+ 3.2 dB at 2 kHz, -3 dB at 2.5 kHz, + 3.5 dB at 3.15 kHz,
-1.3 dB at 4 kHz, 0 dB at 5 kHz, +4.4 dB at 6.3 kHz, +4
dB at 8 kHz, +1.2 dB at 10 kHz, +2.1 dB at 12.5 kHz, +0.4
dB at 16 kHz, -0.3 dB at 20 kHz, and 0 dB at 25 kHz.

There was no doubt about the great improvement in the
low-frequency/high-frequency balance and the smoothness
of the sound with pink noise. I wondered what the actual
response of the equalizer was after all these adjustments
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for bigger bopyou need a Boulder.
When music gets you jazzed up, Boulder audio components will keep you boppin: Dig our Modular Preamplifier.
It comes in a trio of standard configurations to fit any system. Or you can mix and match modules to create the
preamp you need now, and add to it later without missing a beat Like
our power amps, the Boulder Preamplifier's rock -solid technology
delivers the coolest sound around. And that's no jive. Ask your dealer
about chiseling out your own ensemble.

Boulder
AMPLIFIERS, INC.

There's no stopping a Boulder.

4850 Sterling Drive  Boulder, Colorado 80301  (303) 449-8220
Enter No. 11 on Reader Service Card



Used properly, the G-18 can
deliver superb performance,
with virtually no noise or
distortion. Its response
with EQ out is ruler -flat.

Thir4-ectays aviitude (di) vePSUS fpesteacy (11z). Amphase C-1.8rv.

-25 Nu

Fig. 7-Third-octave
response of a
loudspeaker before and
after equalization. Note
that frequency balance

, phase tdr-3.; int ar4Litttde Pt) ve
MAI*

:.

Fig. 8-Relative phase
(solid curve) and
frequency response
(dashed curve) of G-18

Fig. 9-Equalizer output
with 119 -Hz, 0.8-V
square -wave signal. Top
waveform shows the
results of using the
equalization in Fig. 8;
note the ringing. Bottom
waveform shows results

crx

and smoothness have
improved, but
equalization cannot
extend the low bass.

-41

26

with equalization used in
Fig. 7. Phase, in degrees,
can be read from
left-hand scale.

of shifting all 33 sliders
down about 2 dB in order
to reduce ringing without
changing relative
frequency response; see
text. Horizontal scale:
1 mS/div.

and how phase varied with frequency. Figure 8 shows the
response was generally boosted rather than cut below 50
Hz and above 400 Hz. Phase deviations remained within
±35°. Reexamination of Fig_ 7 convinced me that the boost
in the lowest frequencies had been ineffective in extending
the speaker's low -bass response. (To do this, a subwoofer
would be in order.) Listening to a variety of CDs led me to
believe there was a little unwanted ringing.

Because I was only using one channel for this testing and
listening, it was easy to set up an alternate equalization,
which would cause less ringing on the other channel. A
given boost setting causes more ringing than the same
degree of cut, so I followed the same curve but with all
sliders set 2 dB lower. This caused a 2 -dB drop in the signal
level with EQ in, but it maintained all of the response correc-
tions and reduced the ringing_ Long-term listening satisfac-
tion was then possible with all types of music. This result
emphasizes that there is more to equalization than making
the response flat. The top waveform in Fig. 9, made through
the channel that was set for the first -try EQ, shows obvious
ringing at several of the boosted frequencies. The bottom
waveform shows the reduction in ringing and overshoot
after all slider settings were lowered by 2 dB.

At this point, let me put in a caveat about equalizers in
general and third -octave units in particular. Be careful about
trying to do too much with an equalizer. A common failing
among users of third -octave equalizers is in trying to get the
"perfect" flat display on an RTA, ignoring the other effects of
the filter settings. This approach can lead to excessive
boost and cut settings in an attempt to get the desired
amplitude display, such as pumping in 10 dB of boost in
order to fill an indicated 2 -dB dip at the crossover frequen-
cy_ Such excesses can actually cause great response devi-
ations within a filter band and large phase shifts in the
equalizer, as well as excessive ringing.

As far as possible, improve the sound with acoustical
treatment of the room and with speaker location and aiming,
to say nothing about the initial choice of loudspeakers. I

have seen quite a few cases where users have boosted
equalizers across the whole band as a form of gain control.
Do not do this; even octave -band equalizers will ring with
excessive boost. With any equalizer, bring down the peaks
instead of boosting the valleys. Be especially wary of trying
to boost a deep dip such as that from a crossover. To
correct broad response deviations, make most of your cor-
rections, if possible, with the tone controls or the speaker's
midrange and tweeter adjustments (which have low 0). Use
EQ only to finish the smoothing. These constraints apply to
the use of any equalizer but particularly to third -octave
models_

When used properly, the Accuphase G-18 delivers su-
perb performance, with substantially no distortion or noise
and a ruler -flat response when EQ is out. The 33 filters will
all find their uses in quality installations, and the filters at the
low end can smooth subwoofer response, a task at which
most equalizers are not effective. The G -18's balanced
inputs and outputs may be of great benefit, and perhaps
essential, both for high -end audiophile systems and for
professional uses. The price is very high, but the quality is
impeccable. Howard A. Roberson
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EQUIPME\T PROFILE

LINN LK1
PREAMP
Manufacturer's Specifications
Nominal Output Level: 0.5 V rms

at 1 kHz, 1-kilohm load.
Input Levels: MM phono, 5.0 mV;

MC phono, 150 iLV; high-level, 0.5 V
rms.

Tape Output Level: 0.4 V rms, 2-
kilohm load.

Dimensions: 10.24 in. W x 2.95 in.
H x 10.43 in. D (26 cm x 7.5 cm x
26.5 cm).

Weight: 9.9 lbs. (4.5 kg).
Price: $1,050; remote control, $100;

adaptor cables, $40 each.
Company Address: c/o Audiophile

Systems, 8709 Castle Park Dr., Indi-
anapolis, Ind. 46256.

For literature, circle Na 91

Although most of us tend to think of Linn primarily as a
manufacturer of high -quality turntables, the company,
based in Glasgow, Scotland, has an equally high reputation
in the field of audio electronics. I had an opportunity to
evaluate both their LK1 microprocessor -controlled pream-
plifier and companion power amplifier, the Model LK280.
Although my experiences with these two components ap-
pear here as separate reports, I would stress that the LK1
and LK280 are very definitely meant for each other, as
shown by their method of interconnection (which I'll get to
shortly). In fact, you would find it difficult, it not impossible,
to use either of these products singly without special adap-
tor cables. Think of these two units, then, as an exceptional-
ly fine integrated amplifier delivered on two chassis.

The LK1 preamplifier is of dual -monophonic construction
and has inputs for tuner, auxiliary, MM or MC phono car -

Continued on page 92
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LINN LK280
POWER
AMPLIFIER
Manufacturer's Specifications
Power Output: 80 watts per channel

into 8 ohms. 160 watts per channel
a -Lc) 4 ohms.

Voltage Gain: 26 dB.
Input Impedance: 3 kilohms.
Dimensions: 12.6 in. W x 2.95 in. H

x 10.4 in. D (32 cm x 7.5 cm x
26.5 cm).

Weight: 19.8 lbs. (9 kg).
Price: $1.495.
Company Address: c/o Audiophile

S,'stems, 8709 Castle Park Dr., Indi-
aiapolis, Ind. 46256.

For literature, circle No. 92

The Linn LK280 power amplifier, intended to be used with
that company's LK1 preamp, is the successor to Linn's
earlier LK2. It features higher power output than the earlier
model (80 watts per channel into 8 ohms, as opposed to 60
watts) and a host of other improvements and refinements. In
passing, I must point out that, -although I appreciate and
understand Linn's reluctance to include in the owner's man-
ual or publish any more revealing specifications than those
shown, here in the U.S., we do have to contend with the FTC
power rule, for better or worse. This rule requires that for
amplifiers intenced for consumer use, the manufacturer
must list not only the unit's rated power and the impedance
at which it can be achieved, but also the frequency band-
width over which the rated power can be delivered and the
maximum harmonic distortion likely to occur at any frequen-
cy up to the rated power level. Clearly, those last two

Continued on page 98
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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 Japan



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.

See our dealer list on page 122

Netherlands Norway Saudi Arabia Singapore Spain Sweden Switzerland Tahiti Thailand Turkey U S A West Germany
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Think of this Linn amp and
preamp as an exceptionally
fine integrated amplifier
delivered on two chassis.

Continued from page 88

tridge, and two tape decks. Outputs are provided for two
power amps and two tape decks. Dubbing from either
connected tape deck to the other is possible, and volume
adjustment is performed in 256 steps using a precision
resistor network. A protection system silences output during
any power -supply or line -voltage transient.

Physically, the LK1 is divided into three sections: The
audio board, the power supplies, and the control board. The
audio board takes up most of the space inside the preamp.
All amplification, switching, and level adjustment are per-
formed on this board, which also contains much of the
power -supply circuitry. The audio signal, from input to out-
put, is routed only through this board. The control board,
located just behind the front panel, handles only digital
control signals, as does the ribbon cable connecting it to
the audio board.

The toroidal power transformer used in the LK1 is shield-
ed in a steel case. All switching is done electronically; there
are no moving parts in the preamp. Operation of the preamp
can be controlled from the front panel or from an optional
remote control. When a key is pressed-either on the front
panel or on the remote control-a microprocessor gener-
ates the correct output commands to the audio board.
Product literature, provided by Audiophile Systems, goes
into great detail concerning the circuit specifics of this
product as well as of its companion LK280 amplifier. To
attempt to trace the signal from input to output would re-
quire far more space than this report can occupy, so I will
summarize key features and design objectives, as stated by
the product's designers.

Microprocessor control provides not only remote -control
capability but volume level presets for each input, the ability
to listen to one source while recording another, and even
keyboard lockout to prevent unauthorized use by children
or, as the Linn brochure puts it, "during drunken orgies."
(Editor's Note: Whilst I cannot publicly attest to the actual
occurrence of orgies in any part of Glasgow, or even that I
have personally witnessed any member of the Linn Products
team take part in orgies outside of 'twixt-ear environs, I must
take cognizance of certain ill-founded rumors.-E.P.) The
LK1 features modular construction, extremely high r.f. rejec-
tion, a high level of immunity to external mechanical feed-
back, high -quality connectors, and compact dimensions.

Key design objectives, according to the designers, were
the preservation of signal integrity from a moving -coil car-
tridge and optimization of low -noise performance (including
thermal noise, digital noise, and r.f. breakthrough). Solid-
state switching was used to avoid long signal runs and
distortion from mechanical contacts due to contact rectifica-
tion, microphony, or wear. Finally, the designers sought to
develop power supplies and voltage -regulation circuitry that
would provide very high isolation from the a.c. line and
between stages. For the most part, I would say that these
objectives were achieved.

Control Layout
All user controls for the LK1 are located at the left end of

the front panel, except the power switch, which is at the
panel's lower right corner. There are individual buttons for
"MM" and "MC" phono, "Tun," "AUX," and "Tp 1" and "Tp
2." If the nearby "Rec" button is pressed prior to pressing
one of these primary -function buttons, the designated input
will be routed to he tape outputs. Pressing the button
labelled "Mute" after pressing "Rec" will disconnect the
input from the tape outputs. Two "Bal" buttons adjust chan-
nel balance, while buttons labelled " + " and " - " are used
to change volume. After selecting any input and adjusting
volume and balance, the volume settings for that particular
input can be stored by pressing "Rec" and then "Mute."
The stored volume settings can be recalled by selecting the
appropriate input and then pressing the "Mem" button.
Stored volume settings are retained by the microprocessor,
which is powered by a rechargeable battery. Settings will be
retained for several months, even if the power cord is
disconnected. Several other combinations of buttons pro-
vide additional, if rarely used, functions such as causing
balance to shift completely to one channel or the other,
restoring center balance settings, and. perhaps most inter -
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This could be the most impor-
tant hour of your day. So don't
leave anything to chance. Make
sure you have the right company,

the right music and components
from Sherwood.

Because Sherwood's audio com-

ponents combine the right balance
of state-of-the-art electronics and
legendary design for superior music

reproduction.
They even feature theater -like

Dolby® Surround Sound for a
true-to-life musical experience. And
our components are compatible with

our exclusive DIGI-LINK" wireless
remote, which allows you to com-
mand your entire Sherwood system

from a single remote control.
But all you need to know is

Sherwood lets you hear your music

the way you want to hear it. So
when it's time to unwind, treat
yourself to a Sherwood.

13845 Artesia Blvd. Cerritos, CA 90701

©1988 Inkel Corporation

Dolby is trademark of Dolby Laboratories

Licensing Corporation.

Enter No. 36 on Reader Service Card



Microprocessors not only
allow remote control but
store control settings and
let you lock the controls
against unauthorized use.
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esting of all, completely disabling all panel controls. This
last trick is accomplished by touching "Rec" and then the
volume " -" button. To cancel this lockout feature, the same
buttons are touched in the same order a second time. The
remote control has functions identical to those on the front
panel; it is activated by pressing a button on the remote
labelled "Pre." The only difference is that pressing "Rec"
and then the volume " - " on the remote disables the remote
without disabling the front -panel controls themselves. Sev-
eral unmarked buttons on the remote, I am told, are for
future use with other Linn components.

The rear panel of the LK1 has one of the most unusual
layouts I have ever encountered in a preamplifier. Although
the phono inputs are gold-plated phono jacks, all other
inputs and outputs use three- or five -pin Cannon -type con-
nectors. The inputs for "AUX" and "Tun" and the two out-
puts use three -pin connectors, while the "Tp 1" and "Tp 2"
input/output receptacles use five -pin connectors. Initially, I

thought that the high-level inputs and outputs might be
balanced, or "floating." Such was not the case at all. For the
three -pin connectors, pin 1 is used as a signal ground, pin 2
is a left input (or output), and pin 3 is a right input (or
output). For this reason, you will not be able to use "stan-
dard" XLR three -pin cables but must either acquire special
cables from Audiophile Systems (as I did) or wire up your
own. I was loaned cables for connecting to the high-level
inputs, as well as a pair of cables that enabled me to
connect from the LK1 to the LK280 power amp, which has
the same sort of unusual connector arrangement. As for
measuring the performance of the preamp alone, I was able
to do that because my Audio Precision System One test
panel is equipped with XLR as well as unbalanced banana -

plug connectors. Since at least one of the channel outputs is
wired in standard XLR fashion, I was able to check out the
LK1's performance without having to tear into the supplied
cables. Both channels of the LK1 are identical and com-
pletely separate, so it didn't matter at all that by connecting
this "nonstandard" cable to the standard three -pin recepta-
cle on the test equipment, the opposite channel output was
being "shorted out" completely! A separate line cord is
supplied with the preamp and must be connected to the
appropriate socket on the rear panel. There's also an IEC
Standard, auxiliary, unswitched, unfused power receptacle
that can be used to connect the power cord for the LK280 or
any other equipment.

Measurements
As you can see by examining the published specifica-

tions at the beginning of this report, Linn does not put too
much stock in lab measurements. I, on the other hand, have
always maintained that only an intelligent combination of lab
and listening tests will reveal the true merits, or demerits, of
an audio component. Therefore, I hope the folks at Linn-
and those readers who rely solely upon subjective judg-
ment-will bear with me as I discuss first how the unit
measured.

Overall frequency response of the preamplifier, using the
high-level inputs, is shown in Fig. 1. Response was down by
just over 1.5 dB at 20 Hz and by 1.2 dB at 20 kHz. This
deviation from perfectly flat response is also reflected in my
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S/N for the MM and even the
MC phono inputs was almost
as good as it was for the
high-level inputs. Amazing!

tests of phono frequency response and of the LK280 power
amp's performance. This latter measurement had to be
made using the LK1 preamp as an interface between my
test equipment and the amp because of the amp's unusual
input jacks.

Input sensitivity for 0.5 V output, using the AUX or tuner
inputs, was 255 mV. The MM phono inputs required 2.4 mV,
at 1 kHz, to produce the same output level, and the MC
inputs required only 215 pN for 0.5 V at the main outputs.

Figure 2 shows THD + N versus output level at three test
frequencies. At 1 V output, THD + N was 0.05% for a 1 -kHz
test signal, 0.16% for a 20 -Hz signal, and 0.08% for a 20 -
kHz signal. Maximum output level for the preamp, before
reaching gross levels of distortion, was about 5 V. A contin-
uous plot of distortion versus frequency for a fixed output of
1 V (Fig. 3) pretty well confirmed the results of Fig. 2.

S/N ratio for the high-level inputs measured 77.5 dBA,
using a standard input of 0.5 V and with the volume control
adjusted to deliver the standard reference output of 0.5 V.
S/N for the MM phono inputs, referred to the same output
level and to an input of 5 mV, was 76.7 dBA-almost as
good as for the high-level inputs. Even more amazing was
the S/N for the MC phono inputs, which was 76 dBA using
an input reference level of 500 µV.

I was quite satisfied with all of these results, but some
time later, for confirmation, I decided to run a spectrum
analysis of the residual noise to see at what frequencies
most of the noise was occurring. By the time I got around to
doing this, the LK280 power amp, which was sitting beneath
the LK1 on my test bench, had been left on following some
listening tests of the two units. Much to my surprise, in
running the spectrum analysis, I was shocked to discover a
noise peak at the power -line frequency of 60 Hz that was
barely 60 dB below reference level. I realized that this
analysis was made without A -weighting, but it still seemed
too great a difference between my overall reading of 77.5
dB and the "hum" peak seen in Fig. 4.

Referring to the owner's manual, I came across the follow-
ing note: "The power amp should be at least 15 cm (6
inches) from the preamp to avoid hum." Sure enough, when
I turned off the power amplifier and repeated the spectrum -
analysis sweep, the previous peak receded by nearly 25
dB! This second plot, also shown in Fig. 4, should remind
prospective owners of this Linn combination how important
that note in the manual is. The new plot made more sense in
light of the overall S/N results obtained earlier.

I was a bit disappointed with the results I obtained for
phono overload. If you are going to use this combination to
play records, I would recommend that you use a high -
quality cartridge which delivers relatively low output voltage
(whether you use an MM or MC cartridge). MM phono
overload measured 65 mV, and overload for the MC inputs
occurred at a level of 6 mV. In both cases, a 1 -kHz signal
was used. Incidentally, although it is possible to connect
and use both an MM and an MC cartridge with the LK1, the
two inputs share a common equalization stage. It will there-
fore not be possible to listen to the MC cartridge output
while recording from the MM cartridge, or vice versa.

Figure 5 shows how much the overall phono frequency
response, via either the MM or MC inputs, deviates from the
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Fig. 4-Spectrum analysis
of residual noise, with no
input applied. Main curve
shows residual noise with
LK1 preamp 2 feet from
LK280 amp. The 60 -Hz
noise peak was obtained
when the preamp was just
above the amp; see trot.
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Fig. 5-Deviation from
RIAA equalization,
including effects of
overall frequency errors
shown in Fig. 1; see text.

RIAA equalization curve. I should point out that the error at
the treble end of the plot is almost entirely due to the high -
frequency roll -off previously measured for the high-level
inputs (see Fig. 1). At the base end, subtracting the low -
frequency roll -off previously obtained would leave an equal-
ization error of only about 2 dB-and this is not really an
error. European manufacturers subscribe to the IEC version
of low -frequency equalization-a gentle roll -off below 30
Hz-that the U.S.-based RIAA stubbornly refuses to adopt.
Had I used the IEC version of the reciprocal curve, the
deviation at the low end would have been off, but only by the
same 1.5 dB measured earlier for the high-level inputs.
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Now you can experience sur- Technics
round sound and live to tell about The science of sound

it.Thanks to the technology found in the Technics SA -R530
A/V receiver. A receiver so advanced, it can help you get
more out of almost every piece of audio and video equip-
ment in your home.

For example, just hook up four speakers, and your VCR
will have the added dimension of Dolby surround sound:'

Digitally -processed Dolby surround sound, to be exact.
Which means the SA -R530 can give movies something even
more impressive than the sound of most movie theaters.
The sound of real life.

You'll hearfootsteps creeping up behind you, cars
screeching to a halt right in front of you, gunshots coming at
you from every direction. In short, it's the next best thing
to being there.

And to enhance the music on your CD player, cassette
deck and turntable, there's also a special feature that lets
you change your listening environment.

Press a button and the SA -R530 can simulate the
acoustics of a small club; a theater; or even a concert hall.
So finally, you can hear music n the environment where it
was meant to be heard.

But even with sound this realistic -and a full
100 watts of power per channel (at 8 ohms, 20Hz -
20kHz with 0.007% THD) - our A/V receiver won't
have you jumping out of your seat. For it comes with
a remote control that also operates most other
Technics audio components, as well as many brands
of remote controllable TVs and VCRs. So no matter
how complex the technology behind this receiver

may be, operating it is surprisingly simple.
For your own free demonstration, just go to any

Technics dealer. We think you'll find surround sound a lot
more entertaining today than it was in 1876.

`Compatible video software required -Dolby" and the doutle-D symbol are registered trademarks of Dolby Laboratories licensing Corporation

IN 1876,GEORGE CUSTER HAD
A HEE DEMONSTRATION

OF WHAT SURROUND SOUND
WOULD BE LIKE IN 1989.
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Technics Surround Sound AN Receiver with Remote Control.
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Linn's engineers listed
such key design objectives
as low noise and very high
isolation. I'd say those
objectives were achieved.

Of course, since this preamp has no tone controls, there
is no way to correct the errors in frequency response for any
of the inputs without hooking in a high -quality equalizer via
one of the tape -monitor loops. For most listeners, I suspect
that the minimal error in response is not serious enough to
worry about. After all, it is less than 0.5 dB at 40 Hz, and
very few speaker systems are "flat" below this to begin with.

Use and Listening Tests
It took me no time at all to become accustomed to the

simple, but elegant, microprocessor -controlled switching

facilities of the front panel of the LK1. I detected absolutely
no spikes or noise when switching from one program source
to another, nor could I detect any audible crosstalk when
directing one program source to the LK280 amplifier while
another was being fed to the tape outputs. All in all, the LK1
is an unencumbered preamplifier that should gladden the
hearts of purists-especially those who elect to couple it to
the LK280, as I did for my serious listening tests. According-
ly, I'll discuss my reactions to the sound quality at the end of
the report dealing with this companion component.

Leonard Feldman

Continued from page 89

specification requirements are not being met by Linn, and I
would urge the American importer, Audiophile Systems, to
revise their literature to correct that omission. This amplifier
is just too good a product to be troubled by such a small
thing.

As is true of the LK1 preamp, the LK280 features modular
construction, immunity to r.f. and mechanical feedback,
high -quality connectors, and compact size. The LK280 is
actually a dual -mono amplifier, although both channels are
powered by a single, toroidally wound transformer. Sepa-
rate secondary windings are used for each channel, and the
main filter capacitors in each channel have a value of
10,000 ji.F. The massive shielded transformer takes up a
good deal of the amp's interior volume, while two identical,
modular, audio amplifier channels are mounted vertically on
either side of the centrally located transformer housing,
close to the heat -sinks.

A detailed circuit description supplied by Audiophile Sys-
tems revealed some of the design philosophy embodied in
this amplifier. The LK280 has no circuitry for sensing the
temperature of the output transistors; its design eliminates
the need for adjusting the quiescent current in the output
stages as device temperatures change. Further, it has no
current -limiting circuits; instead, it is protected against fail-
ure by a line fuse. In addition, a sensing circuit responds to
any potentially damaging conditions-such as an excessive
static current drain or a high-level transient-by shutting
down after only a few milliseconds. When such a shutdown
occurs (it never did during my preconditioning and other
bench tests), the only way to restore operation is to turn the
amplifier off for at least five minutes and then turn it back on.
Unlike the earlier LK2, all protection and regulator control
circuitry is now contained on a custom-made, thick -film
hybrid microcircuit.

Control Layout
The LK280 has no controls other than a power switch and

a nearby green power indicator light which is visible only if
you are at eye -level with the front panel. The rear panel, on
the other hand, is unlike that of any power amp I have ever
tested. Instead of using ordinary phono input jacks, signals
from the companion LK1 preamplifier are applied to the
LK280 via three -pin connectors. Special interconnect ca-
bles, supplied with the LK1, link the amplifier with the XLR
connectors on the preamplifier. For the left channel, pin 2 is

the "hot" signal pin, pin 3 has no connection, and ground
return is via pin 1. For the right channel, pin 3 carries the
audio signal, with no connection at pin 2. For this reason,
standard XLR cables cannot be used, though adaptor ca-
bles with RCA plugs at one end are available from Audio-
phile Systems. Not having these, I fed signals via the LK1
preamp in order to measure the amp's performance. A more
direct approach would have involved either destroying the
obviously expensive cables supplied with the preamp or
stopping to buy XLR plugs and then fabricating new cables.

The speaker output terminals resemble banana -plug
sockets, but they are not spaced to accommodate standard
double -banana plugs and are too small for normal bananas
to fit. (Audiophile Systems says they're deliberately under-
sized to provide a very tight fit, but I couldn't get regular
bananas into them.) Linn provides four color -coded banana
plugs, each having a spring -loaded wire along one side,
instead of the usual four spring leaves. These plugs must be
soldered to your speaker -cable conductors. Audiophile Sys-
tems says they would hope that the dealer would take care
of this. However, I've noted that European manufacturers,
especially those from the U.K., seem to thrive on making
their customers buy and use soldering irons. I suppose it
gives the user a sense of involvement in the installation
process that is not possible if all you have to do is feed a
stripped wire neatly into a hole that is exposed when a
binding post is loosened! I will admit that once the soldering
task was completed, the friction fit of Linn's special plugs
made far better contact than would be obtained with most
banana plugs.

The separately supplied power cord must be plugged
into a corresponding three -terminal receptacle on the rear
of the amplifier. There is an additional a.c. convenience

98 AUDIO -APRIL 1989



....rem
arkable!

par.a.digm
 [par'adim

) nour: serving as an ex-
am

ple or m
odel of how

 som
ething should be done.

E
very once in a great w

hile a product com
es

along that offers perform
ance w

hich rises above
the current variety of clever designs and m

ar-
keting hype. W

hen this occurs the new
 level of

perform
ance achieved can be readily heard by

both the ardent audiophile and the novice listener.
P

aradigm
 is a breakthrough loudspeaker that

provides a level of m
usical truth that sim

ply m
ust

be heard.
O

h yes, the price for such glorious perfor-
m

ance? W
ell

.
.

.that's even m
ore rem

arkable.

M
alC

R
A

W
!

1 1
m

usic
.. .

above all.

In the U
 S

A
udioS

tream
, M

P
O

 B
ox 2410. N

iagara F
alls, N

Y
 14302

In C
anada P

aradigm
 E

lectronics Inc. 457 F
enm

ar D
r W

estcn, O
N

 M
9L2R

6

E
nter N

o 7 on R
eade- S

ervice C
ard



The LK280's output stage
is designed to be stable as
device temperatures change;
it is protected by a fuse,
not a current -limiting circuit.

Amplitude (dB) versus Frequency (No);
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Linn 1.311 and L82041

Fig. 1-Frequency
response, Linn LK280
amplifier and LK1
preamp; (see text). Right
channel has been
displaced for clarity.
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receptacle configured in accordance with IEC Standards,
as well as a fuse -holder. Since the fuse contained in this
holder is an important amplifier protection device, care must
be taken to assure that its value is correct. When the amp is
used in Europe (at 220 or 240 V), the proper fuse value is
3.15 amperes, slow-blow-or anti -surge, as the "mother
country" calls it-while for U.S. use (at 120 V), the value
should be doubled to 6.3 amps, slow -blow.

Measurements
Figure 1 shows the frequency response of the LK1 and

LK280 combination, not that of the amp alone. You can
derive the amp's response by comparing Fig. 1 with the
response curve for the preamp alone (see accompanying
test report). It is possible to conclude that, if anything, the
amp's response at 20 kHz is up a fraction of a dB, since the
response of the LK1 at this frequency was down a bit more
than 1 dB. At 20 Hz, however, the response of the amp
alone is actually down about 1 dB, since the preamp's
response was down some 2.5 dB at this frequency. The
dashed curve of Fig. 1 is the response of the right channel;
this curve has been deliberately displaced for clarity.

Figure 2A shows how THD + N varied as a function of
output power when the amp was connected to 8 -ohm loads.
For a 1 -kHz test signal, THD + N for the preamp/amp
combination was only 0.03% at the rated output of 80 watts
per channel. For a 20 -kHz signal, THD + N was just under
0.2%, and for a 20 -Hz signal, it was just over 0.4%-both at
rated output. So, to conform to FTC regulations, Linn would
have to elaborate on their 80 -watt rating by additionally
specifying a THD rating of 0.4% and a bandwidth from 20
Hz to 20 kHz.

The same measurements were repeated using 4 -ohm
loads, and the results are shown in Fig. 2B. This time, for the
rated power of 160 watts per channel, THD + N was 0.03%
at 1 kHz, while it increased at the frequency extremes to
approximately 0.3% at 20 Hz and 20 kHz. Frequency
sweeps were then made at full rated power, with output
regulated to produce 80 watts per channel into 8 -ohm loads
and 160 watts into 4 ohms. The results, shown in Fig. 3,
agree fairly well with those shown in Figs. 2A and 2B. The
slight disparities in THD + N values may well be due to very
slight variations in line voltage or slight differences in output -
device temperatures (which affect the devices' operating
points).

Plots of SMPTE-IM distortion versus power output, for
both 8- and 4 -ohm loads, were made; the results are shown
in Fig. 4. SMPTE IM was 0.4% at 80 watts per channel for 8 -
ohm loads and just under 1% at 160 watts per channel for 4 -
ohm loads. Similar plots were made to determine CCIF-IM,
or twin -tone, distortion, using 18- and 19 -kHz test tones of
equal amplitude. Results are shown as a function of power
output for 8 -ohm loads in Fig. 5A and for 4 -ohm loads in Fig.
5B. At rated output, CCIF IM measured just under 0.04%
with 8 -ohm loads and just over 0.03% with 4 ohms.

Dynamic headroom, using 8 -ohm loads, was exactly 1.0
dB. I tested the amplifier briefly with 2 -ohm loads and found
that it could deliver as much as 345 watts per channel
before observable clipping occurred. To avoid having to
replace fuse after fuse, however, this test was limited to no
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The SA -12 Power Amplifier
"Our first piece of consumer advice is directed to those of you

who are considering a budget -level solid state power amp, perhaps
in the $500 price range. The SA -12 gives so much, so very much
more overall sonic quality for your money, that we ask you, we
beg you, to try to stretch your budget to include the SA -12. 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 sonic . . . An IAR BEST BUY"

-Intervaienal 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."

-High Performance Review

'While there are literally dozens of
amplifiers around which can match the
SA -20 in terms of sheer muscle, I've not
heard one which can deliver this much
wallop with such finesse. Listening to
music seems as natural and effortless
as-well, listening to music."

-Hi Fi Answers

The SA -11 Line Control Amplifier
'Wow! So this is what musical heaven is like! The Counterpoint

SA -11 is not only the most beautiful sounding line section extant,
but is also the most accurate and the most musically truthful."

-International Audio Review

Call 800-247-6468 (in California 619-598-9090) to find the
Counterpoint dealer nearest you. Then go in and listen. After all,
you're the one critic we're really trying to please.

COUNTERPOINT
SUPER NATURAL. SOUND

2610 Commerce Drive  Vista, CA 92083 

Enter No. 15 on Reader Service Cad



Some CDs sound the same on
any equipment, but good
discs let you know at once
when you have fine gear
like this Linn pair.

tHD t Noise IX) versus Frequency (Hz) at rated power output, Linn LX280
5

Fig. 3-THD + N vs.
frequency at rated output.

SMPTE M Distortion (P.) vs. Power Output (W); Linn LK-280 Amplifier
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Fig, 4-SMPTE IM vs.
power output.
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more than a second or two-just long enough to read the
voltage across this load, from which I was able to calculate
the power level.

Damping factor, referred to 8 -ohm loads and using a 50 -
Hz test tone, was in excess of 125. In view of the fact that all
tests were made with the LK1/LK280 combination, it was not
possible to measure S/N ratio of the power amp alone.
Subsequent listening tests using the two components con-
vinced me that Linn had achieved an extremely low level of
residual noise, one that did not intrude at any realizable
listening level.

Use and Listening Tests
I am always looking for CDs that will serve well in evaluat-

ing new equipment. It was my good fortune to recently
acquire a complete set of 16 discs containing all of Gustav
.Mahler's symphonic works plus his monumental "Das Lied
von der Erde" ("The Song of the Earth"). These definitive
recordings, issued by Denon (C0-72589 to CO -72604),
feature the Frankfurt Radio Symphony Orchestra conducted
by Eliahu Inbal, and they have been praised by many
critics. As a recent convert to Mahler (whose music I neither
liked nor understood in my younger years), I have been
sitting here, almost as if in a trance, listening to disc after

disc played through this wonderful pair of components.
Both the First and Fifth Symphonies-my two favorites-
sounded so completely open and devoid of electronic arti-
facts that when I closed my eyes, I almost felt as though I
had been transported to the sight of the live performance.
This doesn't happen to me very often, and I must confess
that I did not get the same sensation when these recordings
were played through what I had previously regarded as a
pretty good integrated amplifier which I often use as a
reference in my listening room.

The more I do this sort of listening, the more convinced I
become that differences in relatively good audio compo-
nents are most easily perceived when the source material is
well recorded and well performed. Play a pedestrian CD
through a variety of equipment, and it will sound pretty
much the same each time. Play a superb recording like the
Denon Mahler releases on a superior component combina-
tion such as this Linn system, and you know at once that you
are dealing with audio components which are far above the
ordinary. Are they worth their price-which is, to say the
least, not inexpensive? Are a Rolls-Royce or top -of -the -line
Mercedes worth what one has to pay for them? For those
few who seek the best in any product category, the answer
is a resounding "yes!" Leonard Feldman
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mirage
1 9

CRITICS CHOICE AWARD

The Mirage M-1 loudspeaker system is being praised by the
leading audio critics as one of the biggest breakthroughs in

speaker technology available today.
This full range Bi-Polar loudspeaker has set new standards

for musicality and home stereo reproduction.
Experience electrostatic transparency, thunder,ng dynamic
range anc possibly the best sound staging of any speaker

system.
Audition the Mirage M-1 and the Mirage 60 series speakers

at selected audio specialist stores.
This speake- may change forever the way you tiink about

music.

Mira - 3641 McNicoll Ave. Scarborough, Ontario, Canada. MIX 165
(416) 321-1800

mirage
Enter No. 28 on Reader Service Card
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Philips superiority is clear, from this graph showing deviation
from ideal linearity (dB) vs. recorded level (dB).

IDEAL LINEARITY
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THE PHILIPS CD960.
LOSE TOLERANCE COMPONENTS

FOR PEOPLE WITH No

OLERANCE FOR IMPERFECTION.

The CD960 compact disc player incorporates only
the most uncompromising components because it has
been designed by the world's most uncompromising
audiophiles: Philips engineers. The same engineering
experts who invented compact disc technology.

 Superior digital -to -analogue conversion. It comes
as no surprise that the heart of the CD960 is the Philips
dual 16 -bit D/A converter chip. The TD -1541 select
version. A chip so refined it substantially improves
low-level linearity, flawlessly reproducing even the
quietest passages with a clarity never before achieved.

This exceptional D/A converter is mated to a
Philips 4X oversampling digital filter for superior per-
formance. Philips pioneered 4X oversampling and our
experience with digital filtering is unequalled.

 Broadcast standard "Radialinear" transport. Philips
commitment to exacting specifications is also evident
in the CD960's mechanical construction. It features a
high-grade cast alloy chassis. A linear -design motor was
chosen to drive the radial pivoting arm for fast track
access and exceptional resistance to external vibrations.

 Multiple power supplies. To eliminate cross talk,
the CD960 incorporates no less than four separate power
supply sections. And the 100 -watt main transformer is
partitioned to further shield against magnetic and power
line interference.

From the company that created the compact disc,
Philips proudly offers the CD960 for those who won't toler-
ate anything less than perfection. To audition the CD960, call
1-800-223-7772 for your nearest Philips audio specialist.

WORLD -CLASS TECHNOLOGY. EUROPEAN EXCELLENCE.

PHILIPS



EQUIPMENT PROFILE

REVOLVER
TURNTABLE,
STANDARD ARM,
AND BULLET
CARTRIDGE
Manufacturer's Specifications
Turntable
Speeds: 331/3 and 45 rpm, with man-

ual speed change.

Drive System: Round -section pe-
ripheral belt and a.c. synchronous
motor.

Power Requirements: 110 V a.c.,
60 Hz or 240 V a.c., 50 Hz (factory
preset): less than 4 watts.

Dimensions: 161/2 in. W x 143/16 in.
D x 55/16 in. H (42 cm x 36 cm :<
13.5 cm).

Weight: 14.3 lbs. (6.5 kg).
Price: $400 in red beechwood or

$350 in black ash; with factory -in-
stalled Revolver Standard tonearm,
$175 additional.

Tonearm
Effective Length: 9 in. (228 mm).
Recommended Cartridge Com-

pliance Range: 4 to 50 c.u. (1 c.u.
equals 10 6 cm/dyne).

Adjustments: Tracking and anti -
skating force, arm and cueing
height, and overhang.

Cables: 471/4 in. (120 cm), color -cod-
ed. gold-plated connectors.

Price: $200.

Cartridge
Type: Moving magnet.
Frequency Response: 20 Hz to 20

kHz.
Channel Separation: Greater than

20 dB at 1 kHz.
Channel Balance: Within 2.0 dB at

1 kHz.
Output: 3.5 mV for 5-cm/S rms lateral

velocity at 1 kHz.
Recommended Load Capaci-

tance: 100 to 200 pF.
Stylus Shape: Elliptical, 0.4 x 0.7

mil.
Optimum Tracking Force: 1.7

grams.
Mounting Type: Standard 1/2 -inch

spacing.
Weight: 5.8 grams.
Price: $125.

Company Address: c/o Music Hall,
108 Station Rd., Great Neck, N.Y.
11023.

For literature, circle No. 93
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There are many people who have collections of LP and
45 -rpm records who are still interested in the possibility of
upgrading their systems. I imagine that you are probably
one of them, since you are reading this report on the
Revolver turntable. Someone who was interested in buying
a completely new music system recently told me something
very interesting. He said that he was in a music store to find
out what was available and a salesman demonstrated a
$2,000 system complete with receiver, cassette deck, CD
player, turntable, and loudspeakers. The salesman was
really enthusiastic about the CD player, but when asked for
more information about the turntable, he gave it short shrift.
When pressed for more information, he shrugged his shoul-
ders and said he didn't have any details-it was just a
record player. So the prospective buyer told me that al-
though he thought the system was really great sounding, he
left the store. He said that he had hundreds of records and if
he got a new system, he certainly wanted it to include a
really good turntable, especially if the system cost $2,000!

I think that this experience is probably typical of many
people's today. It is the good fortune of such people that
there are many fine, moderately priced turntables still avail-
able. Even more interesting to me is the fact that new
turntables continue to be introduced when you might think
that the Compact Disc revolution would discourage compa-
nies from doing so.

The Revolver turntable has been available for a few years
in England, but now it is being imported to the U.S. by Music
Hall. It is a complete record player, since it can be bought
as a system which includes the Revolver Standard tonearm
and the Bullet cartridge. Buying a complete record -playing
system from the same manufacturer should have some
advantages, since it can be assumed that all the parts have
been made to work well together. At least the problems of
mounting a separate tonearm to the turntable have been
eliminated, although the Revolver turntable can be pur-
chased as a separate item, for those who would like the
option of using a different arm.

First Impressions
The Revolver turntable that I tested was finished in red

and is certainly very eye-catching. It might not appeal to
everyone, though, so it is available in a black ash finish as
well. The Revolver is built using two separate platforms, one
slightly smaller than the other. This is what the manufacturer
calls their "split plinth construction," in which the motor,
turntable bearing, tonearm, and a.c. power switch are
mounted on the smaller, upper platform. The power circuitry
and cover hinges are mounted on the lower platform. These
two platforms, or "plinths," are connected together by two 1 -
inch -wide x 12 -inch -long strips of neoprene rubber, which
provide what I think is a very stiff mounting. The rubber
mounting feet, attached to the bottom of the larger platform,
are a little more compliant, but they are still stiff by compari-
son to those on many other turntables. The tonearm is made
in Japan by Jelco and has no features which could be
called radical.

I performed my usual test for bearing integrity by holding
the main pillar in one hand while I tried to gently pull, push,
and twist the armtube with my other hand. There was no

MEASURED DATA
Revolver Turntable
Parameter Measured Comment

Speed (at 331/3 rpm)
Speed Stability
Long -Term Drift
Wow, DIN Unwtd. Peak
Wow, DIN Wtd. Peak
Flutter, DIN Unwtd. Peak
Flutter, DIN Wtd. Peak
W & F, DIN Unwtd. Peak
W & F, DIN Wtd. Peak
Rumble, Unwtd.
Rumble, Wtd.

+1% Fast
± 0.69% Moderate
± 0.29% Good

0.60% Moderate
0.42% Moderate
0.46% Moderate
0.08% Good
0.68% Moderate
0.44% Moderate

-71 dB Good
-87 dB Excellent

Suspension resonance was too damped to measure.

Revolver Tonearm
Pivot -to -Stylus Distance: 8.8125 in. (224 mm).
Pivot -to -Rear -of -Arm Distance: 2.375 in. (60 mm).
Overall Height Adjustment: 0.75 in. (19 mm).
Tracking Force Adjustment: Sliding counterweight on armtube.
Tracking Force Calibration: 0 to 3.0 grams, within 0.1 gram.
Cartridge Weight Range: 2 to 10 grams.
Counterweights: One 97 grams.
Counterweight Mounting: Direct to armtube.
Sidethrust Correction: Calibrated knob on base of main pillar.
Pivot Damping: None.
Lifting Device: Fingerlift on headshell and damped cueing

lever.
Headshell Offset: 23°.
Overhang Adjustment: Slots in headshell.
Bearing Alignment: Good.
Bearing Friction: Very low.
Bearing Type: Horizontal, ball race; vertical, jewel point.
Lead Torque: Very low.
Arm -Lead Capacitance: 135 pF with external phono cable.
Arm -Lead Resistance: 1.0 ohm with external phono cable.
External Lead Length: 48 inches.
Structural Resonances: 450, 950, 1350, 1750, 2600, 4400,

4600, and 7950 Hz.
Base Mounting: 11/6 -inch -diameter hole for main pillar and 23/6 -

inch -diameter clearance for tonearm base.

Revolver Bullet Cartridge
Coil Inductance: 390 mH, both channels.
Coil Resistance: 408 ohms, both channels.
Output Voltage: Left, 0.71 mV/cm/S; right, 0.64 mV/cm/S.
Cartridge Mass: 5.6 grams.
Microphony: Very good.
Hum Rejection: Very good.
Rise -Time: 20 p,S.
High -Frequency Resonance: 25.1 kHz.
Low -Frequency Resonance: 11 to 12 Hz.
Low -Frequency Q: 1.5 to 4.4.
Recommended Load Resistance: 47 kilohms.
Recommended Load Capacitance: 250 pF.
Recommended Tracking Force: 2.0 grams.
Polarity: Positive.
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We're fortunate that there
are still fine, moderately
priced turntables around
and that new ones continue
to be introduced.

8.0111,1

Mom. 0/001
B LT
caosULeEacr.F.-

11152111.101L-
.161E101__-

nu 2010
110216__L -B-2

Th."517.7-1.

6..--3-0-6..__1115___taL_211._ Ss* ___66,

Z..'12 13 18

OP 61
110

AV

Fig. 1-Frequency
response and crosstalk of
Revolver Bullet cartridge
and Standard tonearm.

1611116
166.
BULLET
OART1111.6

REVOLVE11-
2041111---

123611.2._

.6-1211.--

1.6--30--0111._-116_ tod.

11012612

00 wafts -
606

H 1=

ID IN 10 OD le
C 606 6010

Fig. 2-Low-frequency
tonearm cartridge
resonance for right
channel is at 11.0 Hz with
a Q of 4.4 and for left
channel is at 12.0 Hz with
a Q of 1.5.

. 2 ..

MD
10E60

MO 401100 0 A
A 

 C
C

IA"

B...'.. 16a_SIL__666_1615_ 6616 16:__6_

6660_6666 --
CBS ETC -100
SIDE B

6612,13.ria
B

N A* 6.* 1

Fig. 3-Slow sweep from
2 to 100 Hz to check for
lateral and vertical arm/
cartridge resonances. The
Bullet's stylus compliance
and the arm's mass are
well matched, but Q is
higher than desirable;
see text.

MO =0 111. 60> ZOO mom o   C
6160 1.0/601 A 

discernible play in the bearings, and the tonearm exhibited
very low friction in the normal horizontal and vertical planes
of motion.

I also performed the tap test on the armtube to listen for
any audible resonances. If any resonances can be heard
during this test, it is quite likely that they will cause color-
ation in the reproduced sound. If the armtube is well
damped, these resonances are harder to distinguish and
therefore less likely to cause serious degradation of the
reproduced sound. When an armtube has many reso-
nances which are not harmonically related, the sound is
more like a noise and it is harder to hear a definite pitch. The
sound emitted by the Revolver tonearm varied from one end
of the armtube to the other. Near the cartridge, the sound
was a "tank"; in the middle, it was a "tack," and near the
pillar, it was a lock." This indicated to me that no damping
is used inside the armtube and that vibrations are damped
only by the main bearings.

Features
The Revolver is a belt -drive turntable which offers both

331/3- and 45 -rpm speeds. The motor has a two-step pulley,
and the speed change is accomplished by moving the belt
from one pulley to the other. The belt is seamless, round,
0.080 inch in diameter, and made of rubber. The motor is a
12 -pole synchronous type made by Landis & Gyr of Switzer-
land. A synchronous a.c. motor is of the type which locks to
the frequency of the a.c. power line. While a variation of the
a.c. line voltage can affect the torque of the motor, the
speed will remain constant as long as the frequency of the
a.c. power line remains constant. While everyone is proba-
bly aware that the a.c. power -line voltage can vary up and
down quite dramatically, the frequency of the power line is
very precisely regulated here in the U.S. to be exactly 60
Hz. This is necessary because the power system is general-
ly locked together across the country, and when generators
are running together, they must be at the same frequency or
chaos would ensue. Also, if a generator running at the
wrong speed were accidentally put on the system, it could
be destroyed. Since the frequency of the a.c. power line is
so closely controlled, an a.c. motor of the synchronous type
can be counted on to run at exactly the correct speed. It is
fairly easy to determine the diameter of the platter and the
motor pulleys necessary to achieve any desired turntable
speed. The Revolver is one of the few turntables I have
tested which works directly from the a.c. power line. Be-
cause there are no step-down transformers, a.c.-to-d.c.
converters, or electronic speed -control circuits, the motor
has to be of excellent quality to achieve high -quality music
reproduction.

Another important factor in turntable performance is the
quality of the main platter bearing and the precision of the
0.375 -inch -diameter shaft; computer -controlled machining
is used to ensure an accuracy of 0.0001 inch. The typical
clearance for the shaft and bearing, 0.0004 inch, is born out
by the fact that when the shaft has a thin coating of oil, it
takes up to 30 minutes for it to slide down into the bearing
well. The contact point for the flat end of the main shaft is a
captive ball bearing at the bottom of the bearing well; it also
appears to be of high quality.
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As I tapped my way down
the tonearm to assess its
resonances, I heard it go
"tank," "tack," and then
"tock" near its pillar.
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Fig. 4-Slow sweep from
20 Hz to 1 kHz to check
for mechanical
resonances in arm.
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Output vs. time
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The main platter is injection -molded of glass -filled poly-
phenylene and has three concentric reinforcing rings on the
underside; these are at diameters of 344, 61/4, and 87/B
inches. The platter mat, which is made of a felt material, is
about 1/16 -inch thick and is treated so that it will conduct
static charges away from the record. It is not intended to
absorb energy from the record, as most of the mats found
on other turntables are.

The Revolver Standard tonearm is a statically balanced
type. This means that the tracking force is set by moving the
counterweight, located on the rear of the armtube, toward
the main pillar. There is a scale, calibrated from 1 to 3
grams, which rotates with the counterweight, making the
tracking -force adjustment easy. After the counterweight is
set to balance the cartridge weight, the calibrated scale is
rotated so the zero is next to the white cursor line on the
armtube. Then the counterweight is rotated toward the tone -
arm pillar until the desired tracking -force figure is lined up
with the cursor. The sidethrust or anti -skating force is set by
rotating a calibrated knob on a platform which sticks out
from the tonearm's main pillar. It is also calibrated from 1 to
3 grams, to match the tracking force. The height of the
tonearm can be adjusted to allow for different cartridges or
to change the vertical tracking angle. The stylus overhang
can be adjusted by sliding the cartridge and then tightening
the mounting bolts in the slots provided in the headshell. A
template is supplied with the Revolver tonearm to set the
proper overhang. (The overhang is the amount that the
stylus overhangs the center post of the turntable platter
when it is on a straight line from a lateral arm's pivot through
the center post.) This adjustment is necessary in order to
overcome the tracking error inherent in all pivoted tonearm
designs.

This tonearm is supplied with 48 -inch -long phono cables.
These have gold phono plugs at one end and a five -pin DIN
connector at the other end which fits into a mating plug at
the bottom of the tonearm pillar. The clips which connect to
the cartridge pins are also gold-plated.

The Revolver turntable is 55/16 inches high with the lid
closed, while the base is 16/2 inches wide and 141/4 inches
deep. The lid is injection -molded of clear acrylic plastic. It is
easily removed by sliding it out.of the hinges fastened to the
rear of the bottom platform; it fits over the upper platform
and rests in front on two compliant bumpers.

The Revolver Bullet is a modified Audio-Technica AT95E
moving -magnet cartridge which has been filled with silicone
to lock all the internal parts together and to damp any
potential vibration. It has an elliptical diamond stylus, and
the stylus assembly has been bonded to the cartridge body
with something like Krazy Glue to prevent vibration. This
means that the stylus assembly is not user -replaceable; the
cartridge must be returned to the factory for replacement.
This is the case with most high -quality cartridges, and it
should not be a cause for concern since it ensures that the
original quality is maintained.

Measurements and Listening Tests
The listening panel found little difficulty in hearing the

differences in sound produced by the Revolver and the
reference system. Considering the relatively low cost of the
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The bearing clearance is
so precise that it takes
30 minutes for an oiled
shaft to slide down into
the bearing well.

Fig. 7-Interchannel
phase difference, using
pink noise from
B & K 2011, band 7.
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Fig. 9 -
Tracking of arm
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and 25 cm. S
(highest level
on B & K 2010).
There is some
jitter in the
25-cm,S
waveform.
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increase in odd -order
harmonics at the 25-cm/S
level could increase
perceived brightness.

Revolver system, which consisted of the Revolver turntable
and tonearm and the Bullet cartridge, this was not surpris-
ing. During these listening evaluations, the listening panel
members had no idea of the cost of the Revolver system,
because I wanted to eliminate any preconceptions that
might be based on price.

Figure 1 shows the amplitude versus frequency response
of the Revolver system with the Bullet cartridge. The smooth
response indicates the care that has been taken to eliminate
structural problems in the system which could cause vibra-
tions or reflected energy. The peak in energy at 13 to 15 kHz
is very well controlled, and the crosstalk is very low. The
slight rise in the lower frequency range is apparently an
artifact of the B & K 2010 test record, since it is evident for
every cartridge I have tested.

The low -frequency resonance, due to the interaction of
the cartridge compliance and the tonearm effective mass, is
shown in Fig. 2. The frequency is slightly above 10 Hz but
with a moderate 0, at least for the left channel. The listening
panel's comments regarding the deep bass indicate that

the quality of the reproduced sound was good but not as
well defined as with the reference system. Figure 3, a slow
sweep from 2 to 100 Hz with lateral and vertical groove
modulation, shows that the compliance of the Bullet car-
tridge and the effective mass of the Revolver tonearm are
well matched in both the lateral and vertical planes of
motion, which is good. However, when the O is this high,
there is an effect on the sound in the lower bass range. The
comments of listening panel members were that the Revolv-
er system's bass sound was more "boomy" and "less de-
fined" than that of the reference system. There were also
remarks about the rumble from certain records being more
pronounced with the Revolver system.

Figure 4 shows the results of a slow sweep from 20 Hz to
1 kHz, to check for mechanical resonances in the Revolver
system. The results are quite good, and there is little indica-
tion that there might be problems associated with reflected
energy in the tonearm and cartridge system. Such problems
can be caused by less than perfect junctions between parts
of the system, such as between the cartridge and the
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Frequency response of the
Revolver/Bullet system
is smooth, showing the
careful elimination of
vibration problems.
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Output from
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performance.
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Note the rise in low -
frequency content at the
30-cm/S level, the result
of the slight flattening
shown in Fig. 11.
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RIGHT CHANNEL
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Fig. 13-
Output from
1 -kHz square
wave, using
CBS STR-112
test record.

headshell, the headshell and armtube, the armtube and
pivot bearings, or the main pillar and turntable base.

Figure 5 shows the output versus time for a mechanical
impulse applied to the armtube near the headshell. This is
the position on the armtube where the sound of the tap test
was described as a "tank." The damping is reasonably
good, compared to other similar tonearms, despite appar-
ent lack of damping material inside the armtube. Figure 6
shows the output spectrum from a series of 16 mechanical
impulses applied to the tonearm tube. There are a number
of prominent peaks in the range from 450 to 7,950 Hz; the
peaks above this are at a lower level and probably have less
effect on the sound. Some of the peaks are harmonically
related to each other, being spaced about 400 to 500 Hz (or
a multiple thereof) apart. This might account for the com-
ments made by some panel members that the sound of
brass seemed to be "enhanced" but "with changes in
timbre." In fact, I think many of the other remarks regarding
the sound of various instruments could be correlated to the
colorations introduced by the tonearm. For instance, the
sound of the piano was heard as "wooden" and "uneven";
the sound of strings as "harsh," and the sound of full
orchestra as "muddy." I realize that these comments might
seem to put the Revolver tonearm and Bullet cartridge in a
bad light, but it must be remembered that the remarks were
made when the panel members were comparing the tested
combination to a very expensive, state-of-the-art turntable,
tonearm, and cartridge combination.

Figure 7 shows the interchannel phase difference of the
Bullet cartridge mounted in the Revolver tonearm; the
source was the pink -noise test signal of the B & K 2011 test
record, band 7. If there were no phase differences between
the channels, the display would be a straight line, at 45°,
from the lower -left to the upper -right quadrant. This display
does not show the frequency range where the difference in
phase occurs, but Fig. 8, a graph of interchannel phase
difference versus frequency, does show this information.
The difference increases as the frequency increases. Since
image localization is less affected by extreme high frequen-
cies, the effect on the ability of panel members to localize
sounds should not be very great. One panel member com-
mented that cymbal sounds seemed to be "splattered" and
that the reference system seemed "closer to the micro-
phone" during the playing of the Sheffield Drum Record.
These remarks could be related to the information in Fig. 8,
but they might also be correlated, to some extent, with the
lower waveform in Fig. 9.

Figure 9 shows the output versus time for two different
levels of the 1 -kHz signal on the B & K 2010 test record. The
upper trace shows the output for a level of 19.2 cm/S. A
slight amount of distortion can be seen on the top of the
waveform. This is a very high level and one at which many
cartridges have difficulty tracking without distortion. The
lower trace shows much higher distortion and was made
using the 25-cm/S band, which is the highest level cut on
the B & K 2010 record. Some cartridge/arm combinations
cannot track this level. The spectrum of the output for these
two test levels is shown in Fig. 10. The increase in odd -order
harmonics, which tends to cause the sound for some types
of program material to be noted "bright" and even "harsh"

1 1 4
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The deep bass response
of the Revolver/Bullet
is good, as the cartridge
and arm are well matched
to each other.
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spectrum, from 0.25 to
100 Hz. The output peak
at the cursor (0.5 Hz) is
related to the 33'/3 -rpm

SU

16

RS

10.00000 H2 CURSOR

5Z

LGH2

A\y

!0)
100

-10-0.3I

-20=0.1%

-30-0.03%

-40-0.01%

-50-0.003%

-60-0.001%

rotational frequency; the
small peak from 10 to
12 Hz shows the arm
cartridge resonance.

-28.5 IBR

511

ULG

500HZ

E.M.LONG ASSOCIATES

__ REVOLVER TURNTABLE

SPECTRUM OF RUMBLE

12-14-88

ODB-10 CM/SEC

/.\\1.1\1\ArnlillfiNlitAithkiiii-

10.A 10.A A,8

Fig. 16-Rumble
spectrum. The rumble is
extremely low, except

10

20

30

40

50

60

70

80

LGHZ SOO

where emphasized by the
arm/cartridge resonance
(at cursor position); see text.

Fig. 15-
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Fig. 17-
Output vs. time
for a mechanical
impulse applied
to the edge of a
stationary record
with
in a groove.
The turntable mat
is clearly not
removing much
energy from the
record.
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by panel members, can be clearly seen in the lower trace of
Fig. 10. I should mention that there was some instability or
jitter in the lower trace of Fig. 9 during the test. This could be
the reason for the comment about the cymbal "splatter."

Figure 11 shows the output versus time for the 10.8 -kHz
tone burst of the Shure TTR-103 test record. A small amount
of asymmetry or flattening of the top of the lower trace can
be seen; this trace is from the highest level (30 cm/S) on the
Shure record. This is reasonably good performance by the
Revolver tonearm and cartridge combination. The spectrum
due to the 10.8 -kHz tracking test is shown in Fig. 12. The
output at lower frequencies is the result of the fact that the
Revolver combination cannot completely cope with the
higher 30-cm/S level. Compare the dB levels for the fre-
quencies shown in Fig. 12, and you will see that the 10.8 -
kHz tone burst at 30 cm/S produces quite a bit more output
at lower frequencies. This can be correlated with comments
about the brass, which sounded "muted" and "lackluster" to
at least one panel member, compared to the reference
system.

The overshoot and notch at the beginning of the 1 -kHz
square wave in Fig. 13 are the result of the phase shift with
frequency which increases at higher frequencies. This is
related to the fall in output above 15 kHz shown in Fig. 1;
this is still a respectable result. While the Bullet cartridge
may not have the transparent quality associated with the
finest cartridges, it is still capable of producing very good
sound.

Figure 14 shows the wow and flutter spectrum of the
Revolver turntable. Most of the output is at 0.5 Hz, which is
the closest spectral line to the 0.56 -Hz turntable rotational
frequency at 331/2 rpm (331/2 divided by 60 equals 0.56).
The output at the tonearm and cartridge resonance can also
be seen at about 10 to 12 Hz. The comments about the
sound of the piano being "more blurred" can be related
cirectly to the wow and flutter performance of the Revolver
turntable. The variation in speed can be seen as the cyclical
variations shown in Fig. 15. The drift, over this period of
about 40 S, can be seen in the slowly changing heights of
the peaks.
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If a friend asked whether
the Revolver and Bullet
were a good choice for
moderately priced systems,
I'd definitely say yes.
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Figure 16 shows that the rumble is extremely low, except
at the tonearm and cartridge resonance. It is mainly this
resonance that accounts for the perceived increase in rum-
ble, noted by all the panel members, when playing records
with lots of rumble, rather than the turntable itself. This is the
main reason why I prefer to show the spectrum of the
rumble rather than give numbers alone. The numbers, by
themselves, can be very misleading.

Figure 17 shows the output versus time for a mechanical
impulse applied to the edge of a stationary record and with
the phono stylus resting in the groove near the center of the
record. This test is made to determine the effectiveness of
the turntable mat in removing delayed mechanical energy
from the record. The main purpose of the Revolver Starmat
is to remove static electricity from a record and not neces-
sarily to remove mechanical energy. This is clearly evident
from the fact that there is quite a large output from the
cartridge. This delayed energy can cause the sound to be
perceived as being "blurred" for some types of program
material.

The spectrum produced by a series of 16 mechanical
impulses applied to the edge of a record and averaged is
shown in Fig. 18. The spectral output below 475 Hz is
considerable and can contribute to the impression that
complex sounds, such as that of full orchestra, are less
detailed than they might be if this delayed energy were
absorbed by the record mat.

Figure 19 shows the output versus time for a mechanical
impulse applied to the platform on which the Revolver turn-
table was resting. The two strips of neoprene rubber be-
tween the upper and lower turntable platforms are aligned in
such a way as to be in parallel with the stylus when it is
somewhere near the middle of a 12 -inch record. The idea is
to cause the energy to be in the same plane as the length of
the stylus cantilever, a direction in which it is not free to
move. Although the cartridge is in this optimum position, it is
apparent that the mechanical energy does cause consider-
able output from the cartridge. The spectrum of energy from
a series of 16 mechanical shocks, applied to the platform
and averaged, is shown in Fig. 20. The energy is concen-
trated at the lower frequencies and is well controlled. I

recommend that the Revolver turntable system be placed
on a wall -mounted shelf if you discover that mechanical
shocks, induced by dancing or even by ordinary footsteps,
are a problem.

Conclusions
For those in the market for a turntable, tonearm, and

cartridge with a total cost of several hundred dollars, it will
probably be worth their while to read my reviews of the Dual
CS 5000 (November 1988) and the Ariston Forte turntable
and Enigma tonearm (December 1988). Aside from ques-
tions of final delivered price, it is also interesting to consider
if the Ortofon X3 -MC cartridge would be worth the additional
$75 it would cost to add it to the Revolver system.

In any case, if the fellow I discussed at the outset of this
report had asked me whether the Revolver system, includ-
ing the Bullet cartridge, was a good choice for use in a
moderately priced record -playing system, I would definitely
have said, "yes." Edward M. Long
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ROCK/POP RECORDINGS

EN HE WAS GOODE
The Chess Box: Chuck Berry
MCA CHD3-80001, three CDs; AAD;
65:39, 64:44, and 71:33.
Sound: B+
Performance: What, you kidding?

After time enough for perspective,
some things are beyond a critic's judg-
ment. What can you say about The
Sphinx? That its paws are too big? And
what can you say about "Maybellene,"
"Johnny B. Goode," "Roll Over Bee-
thoven," "School Day," "Memphis,"
"Living in the U.S.A." . . .? You get the
idea. The worthiness of this new Chuck
Berry anthology has much less to do
with Berry himself than with those
things that make it different from all the
other collections by this seminal rock-
er. Immense attention to detail and au-
thenticity, audio spiff-ups without musi-
cal touch-ups, Berry's blessing, and, at
71 songs, sheer size.

From 1955 to 1966, and then again
from 1970 to 1975, Berry's home was
the Chicago blues label Chess (since

by MCA). The story goes
that Berry auditioned for co-founder
Leonard Chess with the sensuous
blues tune "Wee Wee Hours." Chess
preferred another song on the tape-a
rollicking number called "Ida Red"
that, with a title change, became "May-
bellene." Disc -jockey Alan Freed took
the song under his wing and helped
Berry, with his acceptable -to -whites
diction, cross over to mainstream suc-
cess. The legend also says that Freed
took a co -writing credit on "Maybel-
lene" for his trouble, yet fascinatingly,
the 32 -page booklet that accompanies
The Chess Box has a photo of the
original 78 with only Berry listed as
writer.

Whatever its origins, "Maybellene"
appropriately and vigorously begins
the parade. All the Berry hits are here,
as are the expected handful of alter-
nate, unreleased, and new-to-the-U.S.
tracks. Only a couple of the latter -
1957's slow and sensual "tell mah
woman what it is" number, "I've
Changed" and 1960's instrumental
"Crying Steel"-are anything excep-
tional. And with all the glorious Berry
legacy at his disposal, one has to won
der why the obviously diligent and lov-
ing project coordinator, Andy McKaie,
included "Anthony Boy," surely the
most embarrassingly awful song this

side of, well, "My Ding -a -Ling" (which
is at least historically important, being,
inexplicably, the only Berry song ever
to hit No. 1).

By far, however, the blues scale tips
to the good. The AAD CDs keep Ber-
ry's vocals and amazingly inventive lyr-
ics upfront as always, but Johnnie
Johnson's critically important piano
rattle and rolls are as clear here as
they deserve to be. You can really hear
Johnson on "Wee Wee Hours," as he
successfully fights a slightly spongy
keyboard. There are many such new-
found moments: Eddie Hardy playing
with his drumsticks at the end of "No
Money Down" and the unknown back-
ground vocalists of "Living in the
U.S.A." suddenly developing a per-
sonality (albeit ragged). And though
Berry never was the most technically
adept singer, his guitar playing has a
new clarity that shows him off as an
incredible mix of Road Runner and
Tasmanian devil.

McKaie, going back to the original
masters, wisely left in mono what was
recorded that way. Same with the early
stabs at real and faux stereo. I applaud
him: Resisting the urge to go back to
the original tapes and fiddle with them
is as aesthetically and morally impor-
tant as leaving silent movies silent and
black -and -white movies uncolorized.

The accompanying booklet should
likewise please purists. Along with a
new interview with Berry, McKaie gives
us an illustrated Chess discography,
voluminous information about each
track here, Billboard listings, and some
terrific photos-not only of Berry and
the band, but of records, posters, and
other paraphernalia.

All that information, along with the
clarity of the sound and the largely
intelligent choice of songs-virtually all
of them the first versions released,
which is another historical plus-make
The Chess Box standard equipment in
any home or office. The verdict? Berry
good. Frank Lovece

Toots in Memphis: Toots Hibbert
Mango MLPS 9818, LP; CCD 9818,
CD.

Sound: B Performance: A -
One of the earliest reggae groups to

get an American release was Toots
and The Maytals. But of late, they have

118 AUDIO/APRIL 1989



NEW

WOK

Of

SOUND.

CBS 0133

singles are
reiolutionary

new 3 -inch digital

discs that Deliver the

latest hit singles in
state-of-the-art sounc

--'rom artists IikE
Bnuce Epringsteer

Michael Jacksor

George Michael.

Pink Floyd and riany others.

And for th3 all-time classb

hits, look for the new

CES CO3 Ha I Of Fame Series

Handreds of CaTsingles at
now ai.ailabte wherever

compact discs are sort
If you don't see C93 singles in yocr

favorite store, 851( for then?

JUST RELEASE.

-he Byrds -Turn' Turn' m
-Eigtt Miles High

Bob Dylan Rainv_Olv Women =12_& 357

"Like A Robing Stme
Billy Joel Pi3no Man-rTh3 Enterlair_e.

1;11 C
INCOME SOUND Al 01111111 PRES

1.115 I, a iradeln" of 1:13S 1r 1.W14 CHS W



Toots Hibbert's new album
is a solid blend of R&B
and Jamaican reggae that
is even better than one
could have hoped for.

been extremely low -profile. This inac-
tivity has been unfortunate because
Toots Hibbert is an exceptional singer
and an exciting performer. Why his ap-
peal was never properly exploited al-
ways seemed a mystery to us.

Finally, a new album has emerged
from Toots. Here, he has recorded a

HEN ONE IS NOT ENOUGH

CARNEGIE
TWO

The Cm -new Two is rlesigi led by and manufactured exclusivity or
Madrigal Audio Laboratories, PO. Box /81. fY1iylletcusil, CT IT r 11 X.4942158

collection of soul classics from the late
'60s and early '70s with a consortium
of Kingston and Memphis studio musi-
cians of the highest caliber. The result
is even better than one could have
hoped for: Not just a pastiche of play-
ers and songs, but a truly solid blend
of American rhythm and blues and
Jamaican reggae.

The outstanding tracks are "I Can't
Stand the Rain" (here titled "Love the
Rain"), "Love and Happiness," and
"Knock on Wood," but the whole al-
bum is very strong. Some of the
grooves are straight -ahead reggae,
some are closer to American dance
music, and a couple straddle the line.

Toots is in superb voice, giving his
original interpretation to songs which
are not the easiest in the world to cov-
er. Let's hope that he can make this
more than just a shot in the dark, and
that he can continue his career in a
positive direction. Jon & Sally Tiven

No Rest for the Wicked: Ozzy Os -

bourne
CBS Associated OZ 44245, LP; ZK
44245, CD.

Sound: A - /B + Performance: C
Haunted by a ghost, Ozzy Osbourne

is driven in search of another guitar
superstar. And whether it's fair or not,
at least half of spinning any new Ozzy
record is listening to hear if he's found
another Randy Rhoads. With No Rest
for the Wicked, he hasn't. But then,
legends don't come along every day.

Not that Ozzy's newest guitar hope-
ful, Zakk Wylde, has no chops. But
there's really nothing particularly inno-
vative in this set. A few fast scales
("Breaking All the Rules") and some
respectable rhythm playing ("Tatooed
Dancer"), and you have it all. Maybe
next time Wylde will cut loose a little
bit more.

What Ozzy has here is a parcel of
brain-crunchers, a little light on his gift
for mildly clever lyrics, and heavy on
metal that skews closer to nonmelodic
thrash than ever before. The gothic
style predominates, as usual, but
what's the point of these songs? "Mir-
acle Man," another de rigueur satire of
TV evangelism, is entertaining enough.
'Demon Alcohol" airs some dirty laun-
dry and is probably designed to head
off any lawsuits accusing him of driving
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kids to drink. But the rest are impene-
trably obscure-even as abstractions.
There's a passable, unidentified bonus
cut tacked onto the end of the CD, but
you won't really miss it unless you're a
hard-core Ozzy collector.

The sonics here are great. This is the
way metal should sound: Clear, clean,
big. It's just too bad there's not more
substance-musical or lyrical-to
make it more enjoyable.

Michael Wright

Lips Against the Steel: David
Knopfler
Cypress YD 0120, CD.
Sound: B+ Performance: B

His best work since leaving brother
Mark's band, Dire Straits, in 1980, Lips
Against the Steel finds David Knopfler
mining territory not far from the Straits.
Indeed, as similar as David's gruff
voice is to Mark's, and as atmospheric
as the music is, it's not impossible to
mistake Lips for a lost Dire Straits al-
bum. And I don't mean that as a slight.
In fact, I like this album a lot. The cuts I
especially enjoyed are the driving
opener "Heat Come Down," the moody
and cinematic "Angie and Johnny,"
and the aching "To Feel That Way
Again."

Intelligent songwriting-spare, yet
evocative-smart production, and the
extra presence that digital recording
allows make Lips Against the Steel a
very effective and satisfying album
with some keen tales to tell. Though
nowhere near as ambitious as Brothers

in Arms, David Knopfler's new album
succeeds beautifully because it
doesn't try to overreach itself, nor does
it flounder in the shoals of self-impor-
tance. In scope, it is more along the
lines of a well -made art film.

Michael Tearson

David Knopfler's best
work since Dire Straits,
Lips Against the Steel
is like an art film, with
some keen tales to tell.

Live at The Ritz: Ronnie Wood & Bo
Diddley
Victor Musical Industries VDPZ-
1329, CD; DDD. (Available from Victor
Musical Industries, 6363 Sunset Blvd.,
Suite 500, Los Angeles, Cal. 90028.)

Sound: A- Performance: A - /C -
Two musical icons like Ronnie Wood

and Bo Diddley ought to add up to
something smashing, but instead, Live
at The Ritz simply illustrates a sad fact
of the music business: The real talent
doesn't always get top billing-just
compare the packaging to the music.

This is billed as Ronnie Wood and
Bo Diddley. Cover art is by Wood, and
with him in front of Diddley. Back cover
photos give Wood two-thirds of the
space. Inside color photos: There are
13 of Wood, two of Diddley, and five of
them together.

Now listen to the music. Bo Diddley's
deep, rich vocals and tremolo -laden
square guitar propel "Road Runner,"
"I'm a Man," "Hey Bo Diddley," "Mon-
ey to Ronnie," and the CD bonus cut
"Who Do You Love." They also remind
you of his great contributions to the
genre (A-). Then comes the Wood set
(C - ), with embarrassing, emphyse-
matic vocal renditions of The Faces
("Ooh La La," saved only by some deft
slide guitar) and Stones hits ("Honky
Tonk Women") and a dreadful "They
Don't Make Outlaws Like They Used
To." All of this interspersed with easy
New York patter to get the crowd go-
ing. However, two hot jams-"Crackin'
Up," with some nice call -and -response
guitar work, and "Plynth/Water Down
the Drain"-are worth the price.

The set is not badly recorded, al-
though it sounds a little cramped-as if
you're sitting in a small, crowded ven-
ue, which is probably realistic. The
editing is very uneven, with rapid fades
and fast cuts (except when Wood
speaks) that are mildly distracting. The
accompanying booklet is mostly in
Japanese and not that informative.

Ronnie Wood and Bo Diddley Live at
The Ritz isn't a total bust, and if you like
either artist, you probably ought to
check it out. Maybe I'm just being
oversensitive to the marketing hype
here and maybe focusing on Ron
Wood will move more units. But if you
get this CD, get it to hear Bo Diddley.

Michael Wright
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Roy Orbison's music was
praised by singers from
Presley to Springsteen,
and these two new all -hit
compilations show why.

For the Lonely -18 Greatest Hits:
Roy Orbison
Rhino R21S 71493, CD.

Sound: A Performance: A

The All -Time Greatest Hits, Vols. I &
II: Roy Orbison
CBS AGK 45116 and AK 44349, two
CDs.

Sound: A Performance: A

Roy Orbison records have long been
prized among collectors, but until very
recently, Orbison admirers looking for
the original hits on CD were out of luck.
An imposing presence on the pop mu-
sic scene throughout much of the '60s,
Orbison's credentials were impressive:
Elvis Presley referred to him as "the
greatest singer I have ever heard"; in
Europe, his popularity was such that
The Beatles, no less, were the opening
act to Orbison's headliner on a 1963
tour; moreover, Bruce Springsteen has
cited the singer's influence as affecting
his own recording aspirations.

Originally, Roy Orbison was more
successful writing songs for other peo-
ple. He integrated his musical roots
into each song, helping to create first -
generation rock 'n' roll and the nascent
rockabilly sound of Memphis in the
'50s. His first hit, "Ooby Dooby," was
recorded for Sam Phillips' Sun Rec-
ords around the time Phillips was also
cutting Elvis, Carl Perkins, Johnny
Cash, and Jerry Lee Lewis-the "Mil-
lion Dollar Quartet." It was later, how-
ever, in Nashville for Monument Rec-
ords, that Orbison came into his own
with a string of hits which established
him as an unsurpassed country/pop
balladeer. Like the perennial dark
glasses and all -black outfits he wore,
his range and dynamic falsetto be-
came a trademark. His moody, anxious
songs were cloaked in orchestral
melodrama, and his singles, some of
the most memorable of the era, earned
him a number of gold records and
eventually sold more than 35 million
copies.

Those recordings, under the direc-
tion of producer Fred Foster and ar-
ranger Bill Justis, are finally available
on CD. Surprisingly, these two compet-
ing compilations, both of which were
actually released before Orbison's
sudden and untimely death, use the
same source material. This situation

normally does not arise in the domestic
market, but is an indication of Orbi-
son's esteem. Rhino Records, with its
customary diligence, researched the
music included on For the Lonely -18
Greatest Hits and attempted a broader
perspective by including two early Sun
cuts. Rhino also includes a compre-
hensive booklet. CBS Special Prod-
ucts, which owns the rights to the Mon-
ument catalog, offers a similar 20 -title,
two -disc set. Entitled The All -Time
Greatest Hits, Vols. I & II, the discs are
available separately but, regrettably,
CBS provides nothing in the way of
detailed information in their insert. Rhi-
no's enterprise extends to mixing down
the original three- and four -track re-
cordings onto digital, essentially intro-
ducing a new aspect, while CBS, for
their transfer, has apparently utilized
the authentic, albeit second -genera-
tion stereo copy -masters used for the
1972 vinyl release, All -Time Greatest
Hits of Roy Orbison.

Remixing the original multi -tracks for
digital replication is a step not without
controversy. Although it may give the
sound an extra presence, sometimes it
can mean the loss of that indefinable
quality that set a record apart the first
time around. Rhino's compilation does
sound marginally brighter, but the nu-
ances of Bill Inglot's remix are almost
indistinguishable when compared to
the CBS set. Orbison's voice is slightly
more forward in some instances,
though, and one may now even hear
the singer breathe. The CBS tapes evi-
dence fractionally more tape hiss, with-
out it being a problem, and the echoes
and equalization employed during the
'60s recording process do yield a
warmer feel. However, both are re-
markably close in concept.

The choice between these pack-
ages is more likely to be one of person-
al preference for individual songs.
Both include the major hits: "Only the
Lonely," "Blue Angel," "Running
Scared," "Crying," "Dream Baby," "In
Dreams," "Blue Bayou," "It's Over,"
and "Oh Pretty Woman."

Roy Orbison was inducted into the
Rock 'n' Roll Hall of Fame in 1987 and
is finally being recognized in America
for his contribution to popular music
culture. Either of these "Greatest Hits"
CD compilations will reveal why.

Michael Aldred
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JAZZ & BLUES

DIXON PLAYS CHESS

The Chess Box: Willie Dixon
MCA CH3-16500, three LPs.
Sound: B Performance: A -

If you're a fan of the blues, you're a
fan of Willie Dixon. You may not recog-
nize his name, but as a songwriter,
session musician, arranger, producer,
performer, and mainstay of Chess
Records, Willie Dixon is one of the
dominant figures in post-war Chicago
blues.

Boxed tributes to an artist generally
consist of an anthology of his perfor-
mances, but such a collection isn't fea-
sible in Dixon's case. As a bandleader/
performer, Dixon wasn't in the same
league as the Chess bluesmen whose
careers he advanced: Muddy Waters,
Howlin' Wolf, Little Walter, and other
legends. His reputation now primarily
rests on his classic songs, which com-
bined contemporary catch phrases,
Southern black folklore, and savvy
rhythmic hooks.

The Chess Box is devoted to 36 of
Dixon's hundreds of songs, which
have provided a mother lode of materi-
al for countless rock and blues bands.
This three -record set illustrates Dixon's
range as a writer. It is a collection of his
material, performed by a wide stylistic
variety of Chess artists. At the same

time, The Chess Box is a shrewd com-
bination of intelligent packaging and
commercial compromises that is de-
signed to attract a broad spectrum of
blues fans.

Little Walter's jump -band influenced
"My Babe" demonstrates Dixon's gift
for modernizing the familiar-in this
case, grafting secular lyrics onto the
gospel number "This Train." The re-
sulting single, blessed with a typically
frenzied Little Walter harp solo,
crashed onto the pop charts and gave
Dixon his first No. 1 R&B hit. Walter is
also represented by "Mellow Down
Easy" (superb!) and the dismal "Dead
Presidents," a deservedly obscure
track from his last session. Blues-belter
Koko Taylor's greatest hit, "Wang
Dang Doodle," with its colorful de-
scription of a wild party, is a sanitized
version of a popular "toast," a form of
narrative poem. Taylor also does a
duet with Dixon on the overblown "In-
sane Asylum."

The Nowlin' Wolf tracks are all famil-
iar and justifiably classics: "I Ain't Su-
perstitious" (covered by Jeff Beck),
"Back Door Man" (a Doors' standard),
"Evil," and "Little Red Rooster." Also
included are two songs written specifi-
cally for the massive Wolf: "300
Pounds of Joy" and "Built for Comfort."

Several of Muddy Waters' powerful sig-
nature numbers are included: "Hoo-
chie Coochie Man," "I Just Want to
Make Love to You," and "I'm Ready,"
as well as less successful but solid
singles such as "You Shook Me" (an
early hit for Led Zeppelin), the spirited
"Young Fashioned Ways," and the
overlooked "You Need Love."

Otis Rush, a towering second -gener-
ation singer/guitarist who was ill-used
by Chess, contributes the ballad "You
Know My Love," which he had previ-
ously recorded for Cobra under Dix-
on's guidance. Rush's greatest hit, "I
Can't Quit You" (later a smash for Led
Zeppelin), is represented by an inferior
cover by Little Milton Campbell. Primal
rocker Bo Diddley offers "Pretty Thing"
(built on classic call -and -response pat-
terns in black music) and the clever
"You Can't Judge a Book by Looking
at Its Cover." West Coast guitar player
Lowell Fulson gives a strong reading of
the foreboding "Tollin' Bells" and "Do
Me Right." Sonny Boy Williamson,
Chess' other great singer/harp blower,
whose own songs rivalled Dixon's wit
and originality, contributes "Bring It On
Home," one of the handful of Dixon
numbers he recorded. Also included
are tracks by Jimmy Witherspoon
("When the Lights Go Out"), Willie Ma -
bon ("Seventh Son"), and Eddie Boyd
("Third Degree").

The least memorable tracks are the
six featuring Dixon as vocalist. The
songs, "29 Ways" and "Crazy for My
Baby," are up to his usual standards,
but the tracks inevitably pale in com-
parison to the other performances,
which include some of the finest Chica-
go blues ever recorded.

The Chess Box is a fine tribute to a
major musical figure who hasn't re-
ceived the recognition he deserves.
The enclosed 12 -page booklet by Don
Snowden, Dixon's collaborator on his
forthcoming autobiography, gives an
intelligent sketch of the performer's ca-
reer and is illustrated by some wonder-
ful photos. The Chess Box was digitally
remastered from original Chess mas-
ters, and has more presence-and
certainly fewer scratches-than the
well -played albums on most blues
fans' shelves. As Dixon's most prolific
years were inextricably entwined with
Chess Records, newcomers to the
blues will find this package a good
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Sonny Criss

introduction to Chicago's best. Long-
time collectors, however, will speculate
why Chess undertook this particular
project instead of releasing unissued
material by the blues giants on this set.

Roy Greenberg

The Swamp Boogie Queen: Katie
Webster
Alligator AL 4766, LP.
Sound: B Performance: A -

Katie Webster opened for Otis
Redding and played keyboards with
his band from 1964 until his death in
1967. Not surprisingly, he remains one
of her key influences, as her reverent
versions of the Redding classics "Try a
Little Tenderness" and "Fa -Fa -Fa -Fa -
Fa (Sad Song)" attest. Other soul
chestnuts include Johnnie Taylor's
"Who's Making Love," Paul Phillips'
1959 hit "Sea of Love," and Joe Tex's
"Hold on to What You Got"; four more
are Webster originals.

Katie's got a whale of a voice, and
she loves to use it for all it's worth. A
more joyous noise will be hard to find.
Backing Katie is a crack blues trio,
Silent Partners; they are reportedly
working on their own album. Guests
include the great Memphis Horns
(Wayne Jackson and Andrew Love),
Robert Cray, The Fabulous Thunder-
birds' Kim Wilson, and Bonnie Raitt.

You can hear the fun that Katie and
her friends had while they were making
this album. It sports a lively sound that
lets you sit in on the informality of the
sessions and see the interplay of the
participants. Louisiana's Katie Webster

Since Sonny Criss has few LPs or
CDs in circulation, this record would
be welcome, although there are others
which show off his talents far better
than this set does. I find Newman and
Davis to be below average here. Their
styles seem to be somewhat blurred.
Several years later, their sound came
together more effectively in Count Ba-
sie's band. For all his skills as a drum-
mer, I find Kenny Clarke's playing far
more intrusive than I do supportive-
but perhaps it is the mike placement
which is at fault. There's too much rum -
pity bump.

The album has been released under
Sonny Criss' name, but he actually has
no more solos than the other horn play-
ers. I believe he and Bennie Green
offer the most lucid solos throughout.
Get this LP only for Criss and Green,
neither of whom is currently well repre-
sented on records-regardless of the
format. Frank Driggs

De La Nuit ... Le Jour: Tamia and
Pierre Favre
ECM 1364, CD.

Sound: A Performance: A

Tamia and Pierre Favre occupy a
nether region of sound, a deep psy-
chic well where whispers, distant
drums, and faint rustles tug at the bor-
ders of consciousness. De La Nuit...
Le Jour introduces U.S. audiences to

is aptly called the Swamp Boogie
Queen, and her Alligator debut is sim-
ply a gas. Michael Tearson

Sonny Criss-Intermission Riff
Pablo 2310-929, LP.
Sound: B Performance: B + /C

The liner notes on this album would
make the buyer think that he has just
discovered the Holy Grail or the Roset-
ta Stone. In reality, they are just good
promotion for what I would call a fairly
ordinary run-through of material.

These previously unissued 1951
"Jazz at the Philharmonic" concert
tapes feature-along with alto saxist
Sonny Criss-trumpeter Joe Newman,
trombonist Bennie Green, tenorman
Eddie "Lockjaw" Davis, and a rhythm
section of Bobby Tucker on piano,
Tommy Potter on bass, and Kenny
Clarke on drums. Their performances
are no better or worse than any other
JATP concerts. (I happen to think jazz
concerts are not a very viable way to
present music, but this puts me in the
minority.) Norman Granz, to his credit,
kept a goodly number of talented play
ers employed when they might other-
wise have had difficulty finding work.
The dark side of this situation is that
the atmosphere of these concerts was
frenetic. At times, the audiences seem
to inhibit the production of some really
outstanding music.

Katie Webster
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two remarkable musicians that Europe-
ans have been hearing for years.

Of the two, Pierre Favre is the better
known. He's a veteran jazz drummer
who's recorded or played with Freddie
Hubbard, Steve Lacy, Mal Waldron.
Don Cherry, John Surman, and Jack
DeJohnette. Favre's always been a
melodic drummer, but on his own re-
cordings (Singing Drums and Moun-
tain Wind) he plays percussion like a
pan -ethnic chamber ensemble, ex-
tracting unusual sounds from his kit
and playing tuned percussion, bowed
cymbals, and water -filled gourds.

Tamia is an astounding wordless vo-
calist whose two solo albums, Tamia
and Senza Tempo, explore a haunting
world of whispers, screams, and celes-
tial choirs, often multi -tracking her
voice into contrapuntal, call -and -re-
sponse arrangements. She's a sensu-
ous singer whose four -octave voice
hovers between lyrical grace and
earthy growls.

Together, they conjure a journey of
primal immediacy and intuitive inter-
play. The music evokes African
rhythms and chants, nursery rhymes,
and torturous wails-and that's just on
"Wood Song." Tamia sings the child-
like melody, doubled by Favre on
tuned percussion, but somewhere in
the song a change occurs. The
rhythms become more intense, and the
little child becomes a grown woman,
sensuously chanting against Favre's
now -muscular rhythmic drive.

Like singers Meredith Monk and
Joan LaBarbara, Tamia always seems
on the border of comprehension,
speaking in a foreign tongue whose
words are unknown but whose mean-
ing is clear.

Needless to say, this all -digital re-
cording is well served by the quiet and
dynamic range of CD, with every whis-
pered breath and percussive beat de-
caying into the silence.

De La Nuit . . . Le Jour is an album of
spaces-those echoing moments in
your mind as well as the literal spaces
of sound. Favre's unusual percussion

Tamia is a sensuous
singer whose four -octave
voice hovers between the
lyric and the earthy,
with an angel's caress.

is sparse, taking its rhythms from the
silences, while Tamia's voice caresses
like that of a word -weary angel. They
end on a celebratory note with "Ye-
manja," somehow combining celestial
choirs with a percussive rhythm dance,
gradually leaving you to the haunting
spaces of silence as bowed cymbals
and ethereal voice fade to black.

John Diliberto

Spice of Life Too: Kazumi Watanabe
Gramavision 8810-1, LP; 8810-2, CD.
Sound: A - /B + Performance: A -

From funky to quasi -Latin grooves,
Kazumi Watanabe's back with his lat-
est all-star fusion combo's second in-
stallment on Spice of Life Too. Actually,
it seems Watanabe's gotten his sea
legs with his new outfit and has
backed off somewhat from the generic
"rock" fusion of his first album (with
Jeff Berlin and Bill Bruford) to a more
characteristic world -beat perspective.
On "We the Planet," for example, a
salsa rhythm segues into Oriental-
sounding muted arpeggios and then
into Peter Vettese's ubiquitous Ande-
an -pipe keyboard chords (which show
up again on "Rain" and "Small Won-
der"). "Fu Bu Ki" and "Kaimon" feature
Watanabe's trademark headless Stein-
berger guitar lines slinking over sinu-
ous syncopation. Not that the straight -
ahead fusion blowing is gone, it's just
modified with delightfully odd time sig-
natures and rhythm shifts ("Andre" and
"Concrete Cow"). These make the
songs more distinctive than your basic
4/4 groove. For tasteful acoustic guitar
work, check out "Men and Angels."

With production by Akira Yada, this
hot quartet achieves a thick, full sound
that pushes aggressively forward
around Watanabe's varied guitar
tones. Most of the spaces are filled in
by the keyboards, although the fairly
dense textures do not seem to be the
result of extensive multi -tracking, and
each of the instruments manages to
keep its definition. Both LP and CD
sound excellent, so pick your poison.

It's good to hear Kazumi Watanabe
recapturing a little more of the individ-
uality which made his early work so
unique. Spice of Life Too is still main-
stream, but now you won't mistake it
for the rest of the faceless fusion pack.

Michael Wright
'PROs PLUS, Jim Fosgate's GAVOTTE, AutoSurround'

and The Surround Specialists' are TMs of FOSGATE, INC.

Enter No. 21 on Reader Service Card

126 AUDIO/APRIL 1989



Ancient Evenings: Garry Hughes
Audion SYNCD 314, CD.

British musician Garry Hughes has
made a significant reputation as a stu-
dio player for groups such as Depeche
Mode. Lately, he has been striking off
on his own with his own style. Ancient
Evenings is his second solo album (fol-
lowing Sacred Cities), and it's a tour de
force of synthesizer technique.
Hughes uses all the latest hardware
and software, giving him a wide-rang-
ing and flexible palette of sounds.
These include the typical world -music
assortment of New Age plus the fasci-
nating category of "found sounds."
Composers have been including
sounds from sources outside the
bounds of traditional musical instru-
ments for most of the 20th century, but
the sampling synthesizer has made the
technique practical and immediately
accessible. Now, a composer can re-
cord a short sample of a sound and
create an entirely new musical instru-
ment out of that sample.

Ancient Evenings begins with some
extraordinarily beautiful bell -like
sounds that are probably derived from
auto brake drums! And I'm sure I de-
tected the sounds of piano strings be-
ing hit with tympani sticks. Hughes has
sharp ears for interesting colors, and
uses them quite expressively.

At the beginning of "Breakfast in the
Ruins," Hughes goes quite far afield
with what used to be a daringly avant-
garde device-music without meter or
pulse, sounds suspended in time. The
technique creates exactly the right ef-
fect before the "real music" begins.
Later on, he uses a Vocoder (voice
modifier) to suggest a rather unearthly
ambience for these ruins. "Dead Sea"
features a harp on both channels, with
many subtle modifications of their tim-
bres as the track progresses. Ancient
Evenings points the way toward inte-
grating the newest electronic technol-
ogy into musical styles-with musical
imagination and expressiveness.

Steve Birchall
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High resonance housing will put any tape in a nasty mood.
Especially when pests, such as modulation noise, gnaw on the
purity of digitally sourced music.

At TDK, we believe the formula for perfect reproduction
includes not only technologically superior tape, but housing that
enhances its performance.

Our incredible new SA -X, for example, features an ultra
low resonance SP-ARII mechanism. By utilizing our unique co -
molding technique, the unified two -layer shell realizes maximum
total rigidity to improve reliability. Which drastically reduces
modulation noise-an enemy of clear pure sound that even
noise reduction systems are powerless against.

This undesired "noise" is also attacked by SA -X's rev-
olutionary magnetic characteristics and smooth, flat tape
surface. First, there are the densely packed and uniformly
distributed ultra fine Super Avilyn magnetic particles. Then,

there is the advanced dual coating technology.

Together, the result is an unbelievably quiet tape with an
exceptionally low bias noise of -61.0 dB. Plus, low and high
frequency MOLS of + 5.0 dB and -6.5 dB respectively.

And SA -X, which provides transparent reproduction of the
most powerful digital sources, is available in convenient lengths
of 46, 60 and 90 minutes.

TDK,
Ff C1
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CLASSICAL RECORDINGS

GRAND PIANO

Louis Moreau Gottschalk: Selected
Piano Music. Lambert Orkis, 1865
Chickering concert grand.
Smithsonian Collection of Record-
ings ND -033, CD; AAD. (Available
from Smithsonian Collection of Record-
ings, 955 L'Enfant Plaza, Washington,
D.C. 20560.)

Such an unprepossessing title, and
an unprepossessing pianist, too-get-
ting on to middle age, receding hair,
big grin-yet wow, what a CD! It's the
greatest entertainment piano show of
the year.

Not only is the recorded sound fasci-
nating, the 1865 piano is an astonish-
ment, out of a period very little ex-
plored so far in "original instruments."
The music is light but beautifully writ-
ten, mixing the most polished Europe-
an technique with New Orleans, Latin
American, U.S. of A., Star Spangled
Banner, banjo-our very first American
genius, at a time when "classical" mu-
sic barely existed in most of the New
World. And the pianist! This man
speaks music. He is marvelous, one of
the greats-at least in this show-off en-
tertainment music. Effortlessly fluent,
completely communicative-if the pi-

ano itself weren't so extraordinary, you
would forget it and just hear the music
in all its fervor, straight from Gottschalk.

This piano is huge-talk about Bo
sendorfers. It is 10 feet long and 3 feet
wide at its distant tail end, the strings
not crossed but all straight parallel
from one end to the other. The bass is
thunderous: In the final set piece on
the disc, a reading of 113 dB was hit at
one point, with everything going. No
longer a fortepiano! But more remark-
able, this monster has the brilliantly
changeable tones of the earlier pi-
ano-gossamer high notes at low vol-
ume, piercingly metallic when loud.
Each register has three or four distinct
ways of sounding, from piercingly
bright to somber and muffled. So much
is explained, for this surely was the
sound that such as Liszt played upon.
You will not believe it at first, but very
soon it begins to make sense. It has to
be right for the period. Lambert Orkis
writes an amusing account of his own
discoveries in getting to know the
Chickering piano. (It was shipped from
the factory, by the way, during the
week after Lincoln's assassination.)

I suppose that some pianists and
especially those who are career -mind-

ed and contest -oriented, will shy
away from this sound. A tinny
piece of junk? (It does indeed

have some of the sound of
the old beat -up uprights of

the honky-tonk school!) Not
if the Smithsonian has anything

to say about it. I find it a revela-
tion as to the sound that still persisted
far into the Romantic era-so different
from the modern piano of this century.
Now if this performer, please, would
just do us some of the biggest Liszt,
even the music of the many Liszt follow-
ers up beyond the end of the century,
we might know how that music really
sounded when it was new. On the big
Chickering, and not on the big
BOsendorfer, it should blow out the
roof-not to mention the mikes.

Postscript: Gottschalk himself toured
the world in the '50s and '60s, accom-
panied by two of these very same
Chickerings-this in the days of the
horse, the sail, maybe the ox! He
called them "mastodons." They went
by train in the U.S.A., those quaint ear-
ly steam trains you see in the movies,
and he took along a piano technician
to keep them operating.

Edward Tatnall Canby

The Baroque Guitar: The Segovia
Collection, Vol. 4 Andres Segovia.
MCA Classics MCAD-42070, CD:
ADD; 66:48.

Sound: B- Performance: A -
Agustin Barrios Mangore (1885-
1944), Vols. 1 & 2, and Vol. 3.
El Maestro EM 8002, two -LP set; EM
8002V3, LP. (Available from El Mae-
stro, P.O. Box 5505, Mill Valley, Cal.
94942.)

Sound: C+ Performance: A

From the Old and New Worlds come
curious collections by two of the most
important early 20th -century classical
guitar pioneers, Andres Segovia and
Agustin Barrios.

The Baroque Guitar: The Segovia
Collection, Vol. 4 continues MCA's
Compact Disc tribute to the late Span-
ish maestro Andres Segovia (1893 to
1987). In recordings made in 1952,
1960, 1962, 1967, and 1969, Segovia
offers interpretations of works by Pur-
cell, Domenico Scarlatti, Handel, Fres-
cobaldi, Weiss, and Bach (all but one
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in his own transcriptions). These per-
formances vary from somewhat stiff,
occasionally sloppy readings to highly
colored romanticizations full of rubato
and sweet dolce tone quality which the
contemporary ear usually does not as-
sociate with baroque. That these re-
cordings are not contemporary is be-
side the point, however, because they
antedate modern scholarship and, in
fact, provide an insightful glimpse into
the evolution of the modern repertoire.

While The Segovia Collection, Vol. 4
was digitally remixed and remas-
tered-as were previous releases in
this series-the sound quality is ex-
tremely inconsistent, ranging from ac-
ceptable to horribly noisy (in the earli-
est recordings). That this is an antholo-
gy makes things worse. The problem is
further exacerbated by the delicate
presence of the classical guitar, which
simply cannot overpower the tape hiss.
Much of this material is no longer avail-
able, so if you want to hear it and aren't
inclined to patiently comb through
used record bins, you'll have to live
with the noise.

However, unless you own some very
rare 78s, Agustin Barrios Mangore
(1885-1944) is the only place you'll be
able to hear one of the great guitar
virtuosos and composers of the early
20th century. Born in provincial Para-
guay, Barrios rose quickly from child
prodigy to perhaps the best-known
performer throughout Latin America.
He counted the likes of Segovia and
Villa -Lobos among his champions and
influenced many others, including the
young Antonio Lauro.

The material presented in this three -
record set is typical of Barrios' concert
repertoire. There are selections by Sor
and Tarrega; transcriptions of Bach,
Beethoven, and Schumann; Barrios'
own "classical" compositions, such as
"La Catedral" and "Madrigal Gavota"
(very advanced pieces which are now
standards); many folk -inspired compo-
sitions, and renditions of popular mu-
sic of the day.

Segovia's highly colored
romanticizations, full of
rubato and sweet dolce
tone, are not what we now
associate with baroque.

Barrios' technique and polish were
quite amazing, and while he, like Sego-
via, approached his instrument with a
romantic flair, the florid style always fit
the music. The sources here are 78s,
so the sound is compact and full of
surface noise, but Barrios' vitality
comes through loud and clear. Fre-
quently, one is inclined to think that
modern technical standards only be-
gan with John Williams. Agustin Barri-
os Mangore (1885-1944) and a superb
digitally remastered companion collec-
tion by turn -of -the -century master Mi-
guel Llobet (EM 8003), produced from
the original masters, demonstrate that
true guitar virtuosity has a much longer
history. Michael Wright

Ravel: Bolero; Rapsodie espagnole;
Alborada del gracioso; La Valse;
Valses nobles et sentimentales. Cin-
cinnati Symphony, JesOs Lopez-Co-
bos.
Telarc CD -80171, CD.

On this digital disc, the overly well-
known "Bolero," listed first (above), is
actually last, and is by far the best
interpretation in this hour -plus of Span-
ish music from the Frenchman Ravel.
To my real surprise, it is quite extraor-
dinary. For one thing, the tempo is both
slow and relentless, allowing the won-
derful combination of solo instruments,
each time around, to make a maximum
impact. The relentlessness brings out
precisely what Ravel meant-a horri-
ble, fascinating, hideous, glassy
sweet, almost poisonous buildup, to
the final hair-raising change of key as
the music suddenly collapses.

In my school days, I heard the origi-
nal performance of this work, the Bos-
ton Symphony on tour, and I will never
forget it. Utterly unprepared, I was re-
duced, literally, to terror and frenzy-
my hair did stand on end (I had it, back
then). This playing, just 60 years later,
brings back the memory. A very pow-
erful tour de force when played the
right way, which is seldom.

The rest of the orchestral Ravel here
is okay but not really outstanding. The
conductor with the very Spanish name
(compared to Maurice Ravel!) knows
the tradition and shape but tends to
rush and pound things in the faster
parts, which is not Ravel, the ever -
polished, intense but suave perfection -

1
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PUBLISHER'S PRESENTATION

NEW RECORDING ARTISTS

The Passion And Related Mysteries
According To Violinist Evan Johnson

When Heinrich von Biber wrote
what have come to be known

as his "Mystery Sonatas" just over
300 years ago, the composer and vio-
lin virtuoso notably enhanced their
color with a technique known as scor-
datura. While the term literally means
out of tune, it actually refers to any
unusual tuning of a stringed instru-
ment. It was used most often in Ger-
man Baroque music, and Biber was
its principal proponent.

In addition to making a number of
violinistic effects much simpler to
achieve (polyphonic passages other-
wise nearly impossible to articulate
can often be played with relative
ease), variations in tuning lend the
violin unusual tonal qualities. Strings
can be tightened for a tense, strident
effect while loosening them will pro-
duce a more mellow sound.

Biber and the scordatura technique
have found an able champion in 35 -
year -old violinist Evan Johnson, a
member of that increasingly -visible
troupe of musicians who play Baroque
and Classical instruments in a style
they feel is authentic. For his rec-
ording debut, Johnson chose to com-
bine these 15 pieces, which were
probably played one per evening dur-
ing a series of Catholic services in
October, the first Sunday of which
marked the Feast of the Rosary. With
them on a pair of Newport Classic
CDs is the "Passacaglia for Solo Vio-
lin", included with the set in Biber's
manuscript.

In that manuscript, an illustrated
scene preceding each sonata sug-
gests that it depicts a corresponding
mystery of the Rosary. The sequence
is divided into groups of five joyful,
five sorrowful and finally five glorious
compositions, most of which relate to
the life of Jesus as described in the
Gospels. Biber invests a broad range
of emotions in these pieces, which in
Johnson's rendition run from four and
a half to just under 10 minutes in
length. They begin with the excite-

ment of the Annunciation, progress
through the profound anguish of
Christ's passion and finally terminate
in a mood of formal serenity as the
Virgin is crowned.

This sort of story telling music is
prone to a wide gamut of interpreta-
tion, and Johnson makes the most of
its possibilities. A master of con-
trasts, he sharply attacks and speeds
adeptly through some passages while
allowing others to step slowly along.

Evan Johnson

The scordatura tunings are empha-
sized by sustained notes played with
an almost complete absence of vibra-
to. And while Johnson is perfectly
capable of producing beautiful tone,
his playing is often stark. Some pas-
sages, such as those depicting flagel-
lation, are rendered raw as torn flesh.

Two continuo players endow the
recording with added depth. These
include Eric Milnes, who employs
harpsichord on the joyful and glorious
sonatas and organ on the sorrowful
group, and cellist Loretta O'Sullivan.
The recording engineer, Timothy
Martyn, a man with considerable ex-

perience capturing the sound of Ba-
roque strings, keeps the violin right
out front for maximum drama.

Johnson points out that playing a
violin tuned in this manner, even
though open strings are employed ex-
tensively, is not without its difficul-
ties. For one thing, scordatura de-
prives performers of familiar cues;
the tones a violinist normally hears
when stopping strings at specific
points on the fingerboard are not the
ones that result.

Moreover, because it takes a few
hours, sometimes even a day or two,
for strings to settle into new tunings,
playing these sonatas as a set re-
quires the use of multiple instru-
ments. Since switching from one vio-
lin to another, even when both are
normally tuned, can be disconcerting
for a performer, this kind of round
dance must prove particularly dizzy-
ing. For his two CDs, Johnson used a
total of five instruments in recording
sessions that comprised eight work-
ing days. Since the retuned violins
needed time to adjust, workdays
were not always consecutive.

Ironically, Johnson fears these re-
markable musical mysteries will be
ignored by listeners who mistakenly
think "religious music is sombre, seri-
ous and that its intent is to put you in
an elevated mood." The violinist pre-
fers to view them as "religious in the
sense of being very, very connected
to life and to intense feeling, connect-
ed to what's genuinely important. It's
very startling, music to shake you up,
really. And I think that's what religion
in its ideal form should do. It
shouldn't lull you to sleep. It should
stimulate you."

If this is indeed the case, both
Biber and his disciple are right on the
mark. These mysteries according to
Evan Johnson-sometimes medita-
tive, sometimes lilting, sometimes
formal, sometimes aching-emerge
as highly visceral and entirely memo-
rable musical experiences.
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differential waveform.
Photos below show the slowing down of high fre-
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The new Irving Fine CD
is a well -recorded and
well -paced collection
with some very fine
performances.

ist. The orchestra, like so many in
America, plays with utter competence,
and yet one senses a competent rou-
tine and too many microscopic ragged
edges. Music costs too much here for
real depth and polish-unless a con-
ductor somehow gets through. That,
luckily, often happens! Not particularly
here, except in the "Bolero." Odd.

I'll have to make one minor objection
to Telarc's recording. I am getting an-
noyed by the constant Telarc sonic
boom-that big drum that always goes
off like a cannon when the first chance
comes along. Hi-fi, oh yes, but a trade-
mark. Do we need it?

Edward Tatnall Canby

Irving Fine. New York Chamber Sym-
phony, New York Woodwind Quintet,
Lydian String Quartet, Cantata Sing-
ers.
Nonesuch 79175-2, CD.

Irving Fine is a member of an in-
creasingly respected group of Ameri-

in the
'50s. A stylistic contemporary of Harold
Shapero, with an inclination toward
Stravinsky and neoclassicism, Fine
died in the early '60s at the age of 47.
His catalog is relatively small, and
most of it was written for the voice.

All but one of the five works on this
CD (there are four on the LP) are in-
strumental. It is a well -recorded, well -
paced collection with some very fine
performances.

"Notturno for Strings and Harp" re-
ceives an elegant, precise, yet full-
bodied interpretation from the New
York Chamber Symphony under Ge-
rard Schwarz. The high strings sound
particularly sweet, while the lower tim-
bres are practically transparent in their
clarity.

Of the "Notturno," Fine wrote that it
"aims at a certain romantic effect," and
its two outer movements have a melan-
cholic beauty; the gorgeous chordal
sonorities of the last lend an almost "in
memoriam" quality. The heavy breath-
ing (Schwarz's, I assume), though ini-
tially distracting, ultimately fits with the
focused passion of the performance.
Violist Jean Dane and harpist Susan
Jolles are both adept, insightful inter-
preters, though Dane's viola is occa-
sionally wrapped in an overabundance
of room (one hopes) echo.

Fine's only string quartet, played
here by the Lydian String Quartet, was
written in 1952, just a year later than
the "Notturno." It marked the compos-
er's first use of 12 -tone technique.
Though Fine's quartet occasionally
shares the human -pulse quality of the
"Notturno's" Third Movement, its har-
monic language is as if from a different
muse: Dissonance replaces conso-
nance. While its rhythms are more reg-
ular, its textures are more complex,
and the faster -paced sections have a
nattering intensity.

The "Partita for Wind Quintet,"
spunkily and colorfully interpreted by
the New York Woodwind Quintet, has
much surface cheer in its up -tempo
passages. The Gigue, for instance,
flows, darts, and bounces along with a
feathery excitement. By contrast, the
Coda's slowing pulse again calls to
mind the sweet melancholy of the "Not-
turno."

The Cantata Singers do a crisp,
commendable job on "The Hour -
Glass," an a cappella setting
poems by Ben Jonson. Fine's music is
highly reflective of its texts, some of
which are set in a choppy, recitative
style. "Against Jealously," with its an-
gry sputterings, is a particularly point-
ed example of music that illustrates its
subject.

Vacillating back and forth between
tonal and atonal, these pieces are not
easy to sing, but the group approach-
es them with a clean, unencumbered
straight tone and a tight sense of en-
semble. Diction is not as clear as it

might be; fortunately, words are con-
tained in the liner information.

The CD also includes "Serious
Song" (not on the LP), recorded in
1980 by the Los Angeles Chamber Or-
chestra under Schwarz and previously
available on Nonesuch's American
Music for Strings (79002-2).

Susan Elliott

Wim Mertens: Whisper Me.
Windham Hill WD -1079, CD; AAD.
Sound: B Performance: A -

Wim Mertens' Whisper Me is a stun-
ning, serene album that sounds like it
was composed by a medieval court
musician time -warped into a contem-
porary minimalist. A Belgian compos-
er, Mertens has written four pieces for
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You've invested too much in your
audio system, CD's, LP's, and tapes

not to hear all that's there.
WS CONTROL PROCESS CONTROL MANTELS PROCESS TAPE PROGRAM POWER

There's an incredible
amount of enjoyment,
excitement, and beauty
trapped inside all audio sys-
tems. And in CD's, LP's, and
tapes!
You can't hear it. Or get it
out. Until now.
Now you can unlock sound
that's so spectacular you'll
hardly believe your ears.
The key is BBE.
What's BBE?
Experts say it's:
"The most hearable advance in
audio technology since high-fidel-
ity itself."- Music Connection
Magazine
"Clearly one of the most important
advances in electronic reproduc-
tion of music to come along in my
lifetime."- Leonard Feather, Los
Angeles Times, Washington Post
Jazz Critic
What's The BBE Effect?
"The effect is shattering! "-
Music Technology Magazine
"Whether you are playing LP's,
CD's or tapes, the system comes
alive."- Music & Sound Output
Magazine
"I can't imagine working on anoth-
er album without BBE."- Steve
Levine, producer of The Beach
Boys and BPI Producer of the
Year.

What's the BBE Difference?
It's "like the difference between
high-fidelity speakers with and
without pillows in front of them."
- Radio World Magazine
Better Sound Than The Masters
Music Technology Magazine made
cassette copies using BBE. It told
it's readers: "The cassette sound-

ed better than unprocessed mas-
ters!"
Actions Speak Louder Than
Words
When Michael Jackson tours,
members of the Michael Jackson
Band make sure BBE gets into the
act.

No Artificial Flavoring
Rather than adding artificial ele-
ments, BBE restores natural har-
monic balances that are present in
live performances.
Let's Get Technical
Technically, BBE restores the prop-
er harmonic structure of sound by
compensating for amplitude and
phase distortion.
The BBE SYSTEM:
 Divides the audio spectrum into
three bandwidths

 Applies specific phase correc-
tions to each band

 Continuously monitors program
material

 Makes dynamic high -frequency
amplitude compensations as
required

BBE Really Fits In
Measuring 16 1/2" x 9" x 1 3/4",
BBE fits perfectly into your audio
rack. Then just plug it into your
wall socket and standard tape
loop.

Full Money -Back Guarantee
If you don't hear all the sound
you've never heard with the new
BBE 1002, return it within 30 days.
We'll refund your money.

Full Warranty
All BBE products are backed by a
full year's warranty on all parts
and labor. And by our reputation
for innovation and leadership in
the audio and electronics indus-
tries.
Easy to Own
Cost of the remarkable BBE 1002 is

Enter No. 10 on Reader Service Card

only $189. Pay by check. Or, if
more convenient, a major credit
card. If you have a Macy's charge
and are in New York or New
Jersey, pick up your BBE 1002 in
any of their audio departments.
Easy to Order
It's as easy as one, two, or three.
1. Call us. Toll free.
1-800-233-8346.
In California, 1-800-558-3963.
2. Complete and send us the
coupon below.
3. Stop by the audio department of
any Macy's in New York and New
Jersey and take a BBE 1002 home.
Don't miss all the sound you've
never heard. Order now.

Sound Inc.
5500 Bolsa Ave. Suite 245
Huntington Beach, CA 92649
(714) 897-6766

1-800-233-8346
In California, 1-800-558-3963

Send me BBE 1002 unit(s) at $189 each.
(U.S. currency only. California residents add applicable
tax. If rush shipping requested, additional charge is
determined by destination. Canadian residents please
write for additional information.)

Enclosed is a check for $
Or please charge to my:

Visa  MasterCard
American Express

Card#

Exp. Date

Signature

Name (print)

Address

City/State/Zip

Area Code / Phone No. (To facilitate shipping)



chamber group and voices that dove-
tail sublime melismatic lines and coun-
terpoint over stately accompaniments.
His cyclical themes are so compelling
that they could go on forever on their
own, thus making every small change

an important one. Another voice fading
in with a counterline can be an ecstatic
experience in this gentle sound world.
The soprano saxophone that weaves
into "A Visiting Card" is like a passion-
ate cry, and the synthesizer refrain

Wim Mertens is truly
graced, a prolific and
gifted composer who
has a lovely voice to
sing his own refrains.

which closes out "No Plan, No Proj-
ects" becomes a triumphal march.

The title piece is a sidelong track
with a simple theme stated on viola
and cello as a piano wanders in and
out like a half-forgotten memory. On
top, Wim Mertens sings a sad, tragical-
ly beautiful melody in a countertenor
voice. "Whisper Me" recalls Pachel-
bel's Canon, with its insinuating melod-
ic elegance. Its lovely theme, sung by
the composer in a gorgeous melismat-
ic countertenor, is a serene meditation
which lays most meditation records to
waste in its transcendent beauty. Mer-
tens is truly graced to be such a gifted
composer and to have such a lovely
voice to sing his own refrains.

Mertens is actually a very prolific
composer, with several recordings out
in Belgium. This is his second Wind-
ham Hill collection; the first, Close Cov-
er, focused on his instrumental materi-
al. Mertens' music stands well apart
from the Windham Hill oeuvre.

John Diliberto

SPECTRA Dynamic Freedom Designed and Built in the USA

Present day source material will tax the most capable of

speakers, regardless of driving principle. Spectra 22 and

particularly the 33 will handle all or most of the source

material you care to listen to-as a full range electrostat.

However, an electrostat's high intimacy of drive can

occasionally lead to ionization of the air between its

elements, on heavy, deep bass material, resulting in audible

popping noises. The addition of Spectra Passive Woofer 1

(below 100Hz) extends both panel performance and total

system dynamics by 8 dB or more!

Most important of all, listening reveals the SPW-1 to be the

perfect Spectra companion. We eagerly await your listening

and evaluation of the latest addition to the Spectra

family of loudspeakers.

ACOUSTAT
Rockford Corporation
613 S. Rockford Dr.
Tempe, AZ 85281
602-967-3565

Enter No. 2 on Reader Service Card



AMERICA'S
L ARGEST

HI -END
INVENTORY

Bt
S 1.11.

PHONE
1400 833-0071
NEW YORK 212 505-1111

si-EREO
exy0BNGE

Authorized Dealerships:

Apogee, Ariston, ASC Tube Traps, Audioquest, Bostor Acoustics, B&K (#1 N.Y.C. Dealer), B&W, California Audio Labs, Cambridge (#1 E. Coast Dealer), Celestion SL, Cello, Chicago
Stands, Clements (#1 U.S. Dealer), conrad-johnson, Convergent Audio Technology. Counterpoint (#1 U.S. Dealer), CWD, Duntech, Eminent Technology, Grado, Janis, Kimber Kable,
Klyne, Luxman, Magnum Dynalab (#1 E. Coast Dealer), Mod Squad (#1 E. Coast Dealer), MIT, NAD, Oracle, Precise, ProAc (#1 U.S. Dealer), PS Audio, Rogers,Jeff Rowland Design
Group (#1 N.Y.C. Dealer), Sony ES, Sonographe, Soundlab (#1 U.S. Dealer), Spica, Stax, Straightwire, Sumiko, Sumo, Target. Threshold-Forte (#1 N.Y.C. Dealer), Tice (#1 U.S.
Dealer), Van Den Hul (#1 U.S. Dealer), VPI (#1 U.S. Dealer), Velodyne, Versa Dynamics (#1 N.Y.C. Dealer), VTL (#1 E. Coast Dealery Wadia. Well Tempered (#1 E. Coast Dealer),
etcetera.

Stereo Exchange, 687-A Broadway: New York, NY 10012 704 Broadway, 3rd Floor, New York, NY 10003
Most major credit cards

Enter No. 39 on Reader Service Card



James Johnson's compelling
recital is one of the best
offerings of Bach's music
in a while, and yes, it is
a sonic thriller.

James Johnson Plays Bach. Flentrop
organ, Harvard University.
Titanic T1-162, CD; 58:59. (Available
from Titanic Records, P.O. Box 204,
Somerville, Mass. 02144.)

Bach scholar Peter Williams has
wondered why music studies usually

make the incomprehensible mistake of
omitting Bach's masterful organ works
from discussions of the innovations
that shaped Western music. Is this be-
cause the works come from recogniz-
able antecedents but appear not to
have been followed in scope or form
until Mendelssohn and after? James

Factory Direct
Free Literature

3021 Sangamon Ave.
Springfield. IL 62702

(217) 529-8793

Johnson's compelling recital is one of
the best offerings of this music in a
while, so it gives one pause to think
just why Bach is the only 18th -century
author of a large body of organ master-
pieces.

A case in point is the opening Pre-
lude and Fugue in D, with its gripping
pedal scales and fanfare -like chords at
the outset. Helped by an articulate
briskness that's just fast enough with-
out verging on being rushed, it holds
the listener's attention from the start to
the double bar. The B -minor Prelude
and Fugue, D -minor Vivaldi Concerto
transcription, E -flat Trio Sonata, and
five well-chosen chorale preludes con-
tinue on to delight the ear. The brief,
jewel-like "Vom Himmel hoch" and two
settings of "In Dulci Jubilo" further dis-
play Johnson's impeccable taste and
stylishness.

The CD booklet's cover photo shows
the instrument in perspective with the
part of the Busch -Reisinger Museum
where it has stood for three decades
and some. Its surprisingly diminutive
proportions remind us that the most
important mechanical -action instru-
ments are rather tiny compared to the
electro-pneumatic giants unconscious-
ly associated with cathedrals, that
wretched D -minor Toccata, and "the
king of instruments" on many a flashy
album cover. This is the beautiful
three -manual organ Harvard had built
by the Dutch master, Dirk Flentrop. It is
only a little bit more than a decade
since E. Power Biggs, who urged and
prodded until the instrument was com-
missioned, last sat at the console in
that balcony. From there, his record-
ings and last few broadcasts intro-
duced to the organ and its literature
many who had never bothered with the
instrument. Bach was always at the
very core of these explorations.

This is technically the finest record-
ing of this organ to date. Engineers
Brad Meyer, Peter Mitchell, and Wil-
liam Busiek used a high-speed analog
half-track deck to tape the signal from
an ORTF main pair of mikes and ambi-
ent omnis, all Nakamichi CM -700s. The
sound is fuller, sweeter, and more po-
tent than one hears the instrument
while sitting on the stone floor for noon-
day concerts. That's miking as an art!
And yes, this is a sonic thriller.

Christopher Greenleaf
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DEALER SHOWCASE

Spectral

 Mark Levinson
Bryston

 Audio Research
 McIntosh
 Adcom
 NAD
 Luxman
 CWD

CampbellAirDio,$ viuLo

Steve Campbell, owner
 Well -Tempered  Component Guard
 Van den Hul  Martin Logan
 MIT  Klipsch
 Respons  Vandersteen
 Rega  Thiel
 Grado Signature  Celestion SI
 Monster Cable  Wilson Audio
 California Audio Labs  Spica
 Pioneer LaserDisc  Mitsubishi Video

205-539-9806
Monday -Saturday 10am to 6pm CST

All products priced at manufacturers suggested retail

Major credit cards accepted

2212 Whitesburg Dr., Suite E

Huntsville, AL 35801

THE SPEAKER
SPECIALIST!

Stop in our factory showroom
or call us at (312)-769-5640
for complete info on our full

line of high performance

SPEAKERS & KITS.
Authorized Dealer For:

Adcom'Ariston*B&K*Counterpoint
Dynalab*MeitnerMusical Concepts
Parasound*Proton*PS Audio*VPI

VTL and more.

Car Audio:ADS'Eloston Acoustics*Coustic
Kenwood*Nakamichi*Soundstream

CHICAGO
SPEAKERWORKS

5700 N Western Ave,Chgo 11,60659

A & R Cambridge ... Apogee ...
Aragon ... Ariston Accuphase
Audible Illusions Audioquest
Bryston ... Camber ... Canon ...
Chapman ... Compact Discs ...
Counterpoint ... Creek ... CWD
Dahlquist Denon Dynavector
ElectronKinetic Grado
Koetsu ... Kyocera ... Magneplaner
Mariah Acoustics ... Mark Levinson ...
Mission ... NAD Nakamichi
Nova ... Proton ... Revolver ...
SME Sota Sumiko ... Sumo ...
Stax Symdex VPI

And Much More!

Hi Fi ExchANqE
FORESIDE MALL  ROUTE ONE

FALMOUTH, ME 04105

(207) 781-2326

VALUEable
Products, Service and Consultation

designed to give you the maximum

performance for your dollar.

Adcom  B&W  Polk  NAD  Celestion  Carver
PS Audio  Kyocera  M&K  Denon  Terk

Proton Pioneer Video  ADS  Tera
Canon Video  Stan  Magnum  Linn  Hafler

Ambria  Tnorens  Mod Squad  Lexicon
Grado  Signet  Klipsch  Rotel  Nitty Gritty

Tara Labs  Livewire

(213) 370-8575Systems 1310 Kingsdale Ave.

Redondo Beach, CA. 90278

Mon -Fri 11am-7pmGroup SaI11am-6pm

Design

Audio Research Infinity Meitner

Oracle Hafler Vandersteen

KEF Threshold Rega Planar

Tandberg Revox Nitty Gritty

Snell CWD Sony ES

Nakamichi MIT Sme V

Denon Koetsu Velodyne

Carver Monster Cable Adcom

Rogers Linn HiFi Janis

NAD Perreaux

B&W

Stax

The

ultimate

audio

store.

Telephone

508

879

3556

40'

Worcester

Road

Framingham

Massachusetts

01701

Natural Sound.

J
S

J S AUDIO

Our own line of handcrafted speakers
Speaker parts Repair  Complete
audio & video systems featuring:

LUXMAN HAFLER

AUDIO DYNAMICS PROTON
HARMAN KARDON NEC

and more ...
Come audition NEC's dynamic

PRO -LOGIC Renaissance
surround system

643 Speedwell Ave,
Morris Plains, NJ 07950

201-292-2799

AUDIOCENTEn.

KRELL. APOGEE  MARTIN-LOGAN
VANDERSTEEN  QUICKSILVER
ARAGON  ROTELAUDIOLAB
B&W  NITTY GRITTY  PnoAc

SOTA  KLIPSCH  REGA
ORTOION  STRAIGHTWIRE  CWD
SME  EUPHONIC TECH.  PHILIPS

AUDIOPHILE RECORDINGS & ACCESSORIES

4134 NORTH FEDERAL HIGHWAY
FORT LAUDERDALE, FLORIDA 33308

(305) 566-0233

0
SERVING CENTRAL NEW ENGLAND WITH

VALUED PRODUCTS FOR OVER 30 YEARS

AKG, APATURE, AUDIO CONTROL, AUDIO
DYNAMICS, BEYERDYNAMIC, CARVER,

COMPONENT GUARD, DUAL, ESOTERIC, FORTE,
HAFLER, HARMAN/KARDON, HK CITATION,

INTRACLEAN, JBL, KEF, KYOCERA, MAXELL,
MISSION, MONSTER CABLE, ONKYO, ONKYO

GRAND INTEGRA, ORTOFON, PANAMAX,
PARSEC, POLK AUDIO, REVOX, SONY STANTON,
TDK, TECHNICS, TERK, TRIAD . . . AND MANY

MORE AT PRICES THAT SOUND RIGHT.

O'COIN'S

239 Mill Street
Worcester, MA 01602
508-791-3411 x 315

M -F 10-9pm, sat 9-6pm
DISCOVER, MASTERCARD, VISA

FINANCING AVAILABLE

Classic Values
Tubes

Conrad -Johnson VTL

Sources
California Audio Labs

Nakamichi Sota Sonographe
Theta Well -Tempered

Transducers
Magnepan Mirage Rogers

Sota Synthesis Stax Velodyne

Audio Den
2021 Smith Haven Plaza
Lake Grove. N.Y. 11755

(516) 360-1990
For complete information, call Carol Berman at (212) 719-6338.



DEALER SHOWCASE

Caudio experts
Integrity and Service!

Specializing in Custom Home
& Automotive Installations

 Large selection of many of the
industry's finest components

 Audio/Video Media Rooms
 Multi Room/Multi Source Systems
 Audio Access 240 Disc CD Player
 Custom Cabinetry
 Complete repair service

We are pleased to work with
your architect or designer.

(914) 698-4/1/111
875 Mamaroneck Ave., p3ra
Mamaroneck, NY 10543

Rhode Island's
State -Of -The -Art

Audio Store

r

STATE

AUDIO
304 Thayer Street
Providence. RI

(4011 521-1140
Oct Mon I I N. Sat 11-6

AUDIO's
DEALER

SHOWCASE

The effective way
to target buyers.

Audio
For details call

Carol Berman at
(212) 719-6338

The Texas Specialists
AUDIO

 B&W  B&K  Sony ES  Luxman
 Carver *Allison  Sonance  Velodyne

 Lexicon  Canton  Ohm  Shure
 Sound Connections  Van den Hull  M&K

 Dual  Ortofon  Sennheiser  Niles Audio
 Proton  Bose  Sonrise/Xylophile  Target

 Monster Cable  Parosound  Ambria
 White Instruments  Terk

VIDEO
 Sony  Proton  JVC  Minolta  Panasonic

 Sonrise/Xylophile  Pioneer

AUDIO

V I D E 0
Financing Available

We Accept All Major Credit Cards

2624 Westheimer at Kirby
Houston, Texas 77098 713-523-2900

Southeastern Ohio
Sounds GREAT!

Infinity -Infinity Kappa
Boston Acoustics
Denon-Yamaha

Mitsubishi

132 Putnam Street
Marietta, Ohio 45750 614-373-6737

HIGH - END
CLEARANCE SALE

Kyocera B-910, C-910, T-910 Separates
reg. $3885 1 Display set: $1995

Audio Research SP -11 II in black
new: $5250 Used: $3295

Mod Squad CD -650 CD Player
reg: $1295 1 New: $699

The Apogee Speakers, in grey
new: $10,0007 Used: $2195pr

Celestion SL-12si Speakers
new: $1500p, Used: $995p,

IHRUITHOMIE
1TEREO

13107 Northup Way
Believe Washington 98005

(206) 881-3367

Be as selective
in where you
buy as you
are in what

you buy.

We know they're hard to
resist. Guaranteed lowest
prices in the universe. Every
day's a sale day. Big, bigger,
biggest.

But, buying a serious audio
or video component isn't the
same as buying a
dishwasher or microwave.
And that's why AUDIO
recommends you visit an
independent A/V specialty
retailer when shopping for
equipment.

The Equipment Authority

A/V product is the heart of
his business, not a
"profitable or trendy"
sideline. That means the
independent dealer will
always be more concerned in
helping you select the proper
equipment than he will be
helping himself to a
commission.

So, be as selective in
where you buy as you are in
what you buy. Support your
independent specialty dealer.
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CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING RATES

BUSINESS ADS -$2.30 per word, 20 word MINIMUM
charge PER AD, PER EACH INSERTION $46. All
centered or spaced lines $16 additional.

BOLD FACE ADS -$2.75 per word, 20 word MINI-
MUM charge PER AD, PER EACH INSERTION $55.

EXPAND AD -$3.45 per word, 20 word MINIMUM
charge PER AD, PER EACH INSERTION $69.

JUMBO TYPE -$7.50 per word (2x larger than normal
type and bold). Minimum 3 words.

ALL LINE ADS -First line set in bold face type at no
extra charge. Additional bold words at $2.75 extra per
word. 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. 346-01

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.

PREPAYMENT/FREQUENCY DISCOUNTS -3 times
less 5%, 6 times less 10%, 12 times less 15%. These
discounts apply to line ads only and all payments must
be made in advance to qualify. 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. 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 $344
1 col x 2 inches $543
1 col x 3 inches $777
2 cols. x 1 inch $618
2 cols. x 2 inches $1044

One column width is Vs". 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: 800-445-6066.

All the best.
Krell Audio Research B&W
ProAc Thiel Cello Koetsu

Meitner SOTA Versa/Dynamics
Well -Tempered Duntech Aragon
Linn Analogic Design Dahlquist

...and many morel

ADIO
193 Bellevue Ave. 20 Olcott Square

Upper Montclair, NJ Bernardsville, NJ
201 744.0600 201 953-9777

CD -BINDER

Organize 40 CDs in 13/4" space. Your collection
protected in soft "safety-sleeve'"" pages.
Our Executive CD -Binder with padded cover only
$29.95 includes shipping in continental U.S.
Money -back guarantee. Dealers welcome.

1-800-992-8262
U N I V E N T U R E

ANNOUNCEMENTS

AUDIO CLASSICS
Precision Stereo Components

Bought -Sold -Traded -Repaired -Modified -
Updated -Appraised

Offering an excellent and diversified collection of fine audio
equipment. ACCESSORIES: Avid Equal Level Speaker
Comparator $300, McIntosh CR7 Remote Control ($849)
$675. AMPLIFIERS: Acoustat TNT200 ($1249) $750: Clas-
sic Audio CA260 ($1665) $1495: Hailer NEW DC220 ($499)
$400: Krell MINT KMA100 11 ($6000) $3750-4500, KSA100 11
($3650) $2700; McIntosh MC30 $350, MC6Os $1200.
MC240 5800-1200, MC752 ($896) $695. MC2105 $700,
MC2205 $1400, MC2250 ($2495) $1700. CO PLAYERS:
Magnavox, McIntosh MCD7005 ($1599) $1100-1200. CAR-
TRIDGES: AKG, Grace. McIntosh MCC1000 ($1000) $550,
Ortofon. EQUALIZERS: McIntosh M0101 $125-175.
M0102 $60, M0104 ($500) $285. MQ107 ($650) $450.
HEAD AMPS: Hafler DH102 $45. HEADPHONES: AKG &
Stax. INTERCONNECTS: Apature & Esoteric Audio. INTE-
GRATED AMPLFIERS: McIntosh MA5100 $400. MA6100
$500-600. MA6200 ($1795) $1100-1200. PRE-
AMPLIFIERS: Audio Research SP12 ($1195) $500-600:
Krell KRS1A ($10,000) $6500: McIntosh C11 $750. C22
$2000, C24 $250, C26 $350-450, C28 $500, C31V ($1895)
$1400-1500, C33 ($2195) 1750, CR7 ($849) $675; Perreaux
SM3 ($1795) $900. PROCESSORS: Audio Pulse One
($749) $226: Lexicon CP1 $1200. RECEIVERS: McIntosh
MAGI 700 $450, MAC1900 $550, MAC41130 $1200-1700,
MAC4200 ($2890) $2150. MAC4275 ($1798) $1200-1300.
SPEAKERS: JBL 250T1 ($4995) $2500: JSE Demos .6
($599) $475. 1.8 ($1695) $995-1495, 2 ($2295) $1865:
McIntosh ML1C $550, ML2C ($1598) $800-1000, ML4C
($2400) $1100, ML4C-22 $1800, ML4M-19 $1500,XD715
($1200) $900, XL1W ($549) $400, XR5-19 $900, XR16
($1900) $800 XR1052 ($2500) $1650, XRT18 ($4500)
$3500; Snell Type 1 ($1600) $495: Velodyne ULD 12"
($1195) $885. ULD 1511 ($1795) $1395, ULD 1811 $2595.
TAPE DECKS: Crown SX724 $675: Krocera New D811
($750) $550. TEST EQUIPMENT: Audio Control SA3050A
I/a Octave Real Time Analyzer $965; HP 200AB Audio
Oscillator $50: McIntosh MPI4 $1400: Sound Technology
1000A $1500, 17006 ($3670) $1500, 1701A (53600) $2600,
1710A ($5000) $3200. TONEARMS: Premier SME.
TUBES: Gold Aero and other major brands. TUNERS:
McIntosh MR65B $200-500, MR75 $900, MR77 $750.
MR80 ($2495) $1600, MR80 $1600, MR7082 ($1499)
$1200. TUNER PREAMPS: McIntosh MX110 $550. MX113
($1099) $550. Audio Repairs -Updates -Modifications by
Richard Modal ten. former Senior Engineer at McIntosh and
Chi Ramsey, former Senior Service Technician at McIntosh.
AUDIO CLASSICS, invites you to visit our new retail
location at the United States Post Office Building in Walton,
NY. FREE Catalogue. Layaway Program. Maior Credit Cards
accepted. 8AM-5PM EST Mon. -Fri., POB 176 Walton, NY
13856

607-865-7200
-Audio Advertiser for over a Decade -

ANNOUNCEMENTS

ANNOUNCING MODIFICATIONS TO B&K
COMPONENTS: Improved detailing, increased depth
of soundtitage, & transparency, deeper & tighter bass!
State -of -tie -art!! We pay shipping and accept credit
cards. SOUND UNLIMITED, 169 Church St., Bristol,
CT 06010. Est. 1959. (203) 584-0131.

MC'VISA AMEXP ACCEPTED
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Stop.
Stop and consider the

Allison difference.

Roy Allison's unique

room -matched design

ensures that your

loudspeakers sound

as good-or better-
at home as they do in

the store. Unmatched

quality control for top

performance.

Specifications are

guaranteed by a full

five-year warranty.

Look.
Look at the

sculptured beauty of

natural wood veneer

cabinets, hand finish-

ed to look as great as

they sound.

Listen.
Listen to the closest replica

of the original music as is

possible today.

Call us toll free at

1-800.225-4791 for the

name of your nearest

Allison dealer. (In

Massachusetts call 508-788-1500.)

ALLISO\
A little bit different.

HI-FI HEAVEN

BRANDS AND

MODELS ON DISPLAY

KRELL

B&W 801 MATRIX &
802 MATRIX

SONY CDP-RI &

CDP707ESD

CAL TEMPEST II &
ARIA II

ORACLE DELPHI Ilk &

ALEXANDRIA III

MIT CVT &
SHOTGUN

YAMAHA DSP3000

QUAD ESL63US

1911 S. WEBSTER

GREEN BAY, WI 54381

014) 4374121

ANNOUNCEMENTS

AUDIO RESOURCE HAS MOVED to its new 4400 sq. ft.
store at 3133 EDENBORN AVENUE, METAIRIE,
LOUISIANA 70002. We now have five private listening rooms
where you can audition one of the LARGEST SELECTIONS
of HIGH END AUDIO EQUIPMENT in the country. AUDIO
RESOURCE continues to offer precision -matched tubes,
plus sales, service, and restoration of vintage components.
Call or write for information on our products and services
AUDIO RESOURCE, 3133 EDENBORN AVE, METAIRIE,
LA 70002. (504) 885-6988.

High -end and hard -to -find audio compo-
nents. New and used. Foreign and Domestic.
Low, low prices! AUDIO AMERICA
(Virginia). Call 1-703-745-2223.

INVESTORS WANTED: On Dec. 20, 1989, the most ad-
vanced and unique acoustic generating device will be avail-
able to the discriminating esoteric audiophile. This state of
the art speaker shall be the best and like no other. Period.
(Pat. Pend.), For more information on the concept of becom-
ing associated with this speaker company; please send
$15.00 to: AWH, P.O. Box 591, Bellport, N.Y. 11713.

SPEAKERS
DRIVERS IN CANADA

(seas) ))) scanspeax

morel RitAl
MAUDIO

CROSSOVER, SPEAKER COMPONENTS
SOLEN CROSSOVERS
Custom Computer Design
Passive Crossover for Professional, Hi-Fi and
Car Hi-Fi Application.
Power up to 1000 Watt.
SOLEN INDUCTORS
Perfect Lay Hexagonal Winding Air Cored
Values from .10 mH to 30 mH,
Wire Sizes from #20 AWG to #10 AWG
CHATEAUROUX CAPACITORS
Metallized Polypropylene (Non -Polarized)
Values from 1.0 mid 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 Fast Snap, Neoprene Gasket, Misc. Parts.

COMPUTER AIDED DESIGN FOR
ENCLOSURE AND CROSSOVER

AVAILABLE TO CUSTOMER
Product specifications and prices available upon request.

SOLEN INC.
4470 Thibault Ave
St. Hubert, Quebec
J3Y 7T9 Canada

ORDERS: Tel (514) 656-2759

ANNOUNCEMENTS

ANNOUNCING
The High End Hi-Fi Show for San
Francisco and the Bay area sponsored
by Stereophile magazine and Nelson &
Associates.

April 21, 22 & 23 (Fri. 1pm-9pm...Sat.
11am-9pm...Sun 11am-6pm).

Tickets by mail $12.50 each, or $15 at
the door (tickets good all Show days).

See and hear the world's finest high end
state-of-the-art equipment ... experi-
mental and pre -production models.
Products recommended by Stereophile
in classes A,B,C,D-as well as many
too new to recommend.

Over 73 state-of-the-art brands ... mar-
vel at our audio museum containing
working audio oddities and relics ...
premier home theater systems will be
demonstrated .. talk to many of the
inventors and designers who will per-
sonally set up their own systems for
optimal performance.

Participate in free seminars with Ster-
eophile editors. Attend free lectures,
free live classical or jazz concerts every
day. Enjoy yourself.

Located 10 minutes from San Francisco
International Airport right off US101 at
the Dunfey San Mateo Hotel, 1770
South

For advance tickets write High End Hi-fi
Show, P.O. Box 5529, Santa Fe, NM
87502, or call 505-982-1411. Visa, MC
Amex OK.

MOSCODES, FUTTERMANS, AUDIO RESEARCH SP3, 6
& 8'S MODIFIED & SERVICED BY GEORGE KAYE,
Moscode Designer-Tremendous improvement. Protect
your investment. SOUND SERVICES, 238 Liberty Avenue,
New Rochelle, NY 10805. (914) 633-3039.

SPEAKER DESIGN SOFTWARE for PC/Mac. Graphs pre-
dicted performance, designs active and passive crossovers.
$40/complete. ATRIUM Electronics. 2302 5th NE, Salem,
OR 97303. (503) 363-5143.

TIFFANY CONNECTORS
ATTENTION AUDIOPHILES AND DEALERS:

TIFFANY CONNECTORS are finally available through audio
retailers in the U.S. and Canada. We now make it easy for
audiophiles to obtain our full line of world renown audio
connectors. Available are the classic models used by the
most respected audio manufacturers in the world plus a
whole new generation guaranteed to continue the TIFFANY
tradition.

TIFFANY CONNECTORS is pleased to introduce the exclu-
sive consumer awareness program. This program in-
cludes new packaging, displays and all necessary P.O.P.
material that make TIFFANY CONNECTORS mom familiar
and accessable for dealer and consumer alike.

We are also proud to announce that all dealer sales and
inquires are now handled by: PANTHER ENTERPRISES,
1431 Ocean Ave., Ste. 400, Santa Monica, CA 90401,
(213) 399-4434.

OEM and export sales will continue to be handled directly by
M. BERNS INDUSTRIES, INC., P.O. Box D, Gracie Sta-
tion, New York, NY 10028, PH: (212) 744-4456, FAX: (212)
744-5276.

Please write or call for immediate details about 20 + new
products and dealer agreements.

THE CRITICS' CHOICE
1590 Concord St., Framingham, MA 01701
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TIPS FOR MAIL ORDER
PURCHASERS

It is impossible for us to verify all
of the claims of advertisers, in-
cluding product availability and
existence of warranties. There-
fore, the following information is
provided for your protection.

1. Confirm price and mer-
chandise information with the
seller, including brand, model,
color or finish, accessories and
rebates included in the price.
2.Understand the seller's re-
turn and refund policy, includ-
ing the allowable return period
and who pays the postage for
returned merchandise.

3. Understand the product's
warranty. Is there a manufac-
turer's warranty, and if so, is it
from a U.S. or foreign manufac-
turer? Does the seller itself offer
a warranty? In either case, what
is covered by warranty, how long
is the warranty period, where
will the product be serviced,
what do you have to do, and will
the product be repaired or re-
placed? You may want to re-
ceive a copy of the written war-
ranty before placing your order.
4. Keep a copy of all transac-
tions, including cancelled
checks, receipts and correspon-
dence. For phone orders, make
a note of the order including
merchandise ordered, price,
order date, expected delivery
date and salesperson's name.
5. If the merchandise is not
shipped within the promised
time or if no time was promised,
30 days of receipt of the order,
you generally have the right to
cancel the order and get a re-
fund.

6. Merchandise substitution
without your express prior con-
sent is not allowed.
7. If you have a problem with
your order or the merchan-
dise, write a letter to the seller
with all the pertinent information
and keep a copy.

8. If you are unable to obtain
satisfaction from the seller,
contact the consumer protec-
tion agency in the seller's state
or your local U.S. Postal Ser-
vice.

A ff le ri
. . is where you will find knowledge, experience, honesty,

value, and over fifty of the finest names in audio.
Krell, Apogee, SOTA, Quad, Counterpoint, WI, Eminent Technology, Wilson Audio WATT,

Meitner, California Audio Labs, Quicksilver - MORE!
We sell virtually all cable and accessory lines.

Call us for friendly advice and a free copy of our informative Newsletter.
Galen Carol Audio P.O. Box 17562 San Antonio, TX 78217 512-494-3551

ANNOUNCEMENTS

...NONSPEAKER! TY
RIBBON REFERENCE II
PENULTIMATE MUSICAL RESO_UTION-
ONLY $3000 PER PAIR.

...NONSPEAKERrm)
GUARANTEED SATISFACTION, FJLL RE-
FUND HOME AUDITION PROGRAM. -FOR
DETAILS: PHONE MAVRICK
AUDIOPHILE MARKETING.

(619) 480-4804.

FOR SALE

AAA-AUDIO ELITE IN WISCONSIN!!!
DENON, HAFLER, PS AUDIO, YAMAHA, B&K. JSE,
NAKAMICHI, PROTON, CARVER, ONKYO, ADS, VPI,
DCM, SPECTRUM, SONOGRAPH, AR, FRED, NITTY
GRITTY, SUMIKO, THORENS, KEF, ADCOM. SUPER-
PHON, SNELL, M&K, LUXMAN, SPICA and any others you
desire. (414) 725-4431.

CALL US WE CARE!!!

AAAAH! FREE UPS SHIPPING B&K, PS Audio, Celes-
lion, Superphon, Ariston, Ortofon, Onkyo Glasse, B&W.
Expert consultation-ask for Audio Dept. THRESHOLD
AUDIO, 605 Hebron, Newark -Heath, Ohio 43056.
614-522-4501.

CONNECT & SAVE
Apature

Digital Cable
8 Silver-plated Pure Copper Con-
ductors (2 Pairs 24 AWG / 2 Pairs
20 AWG -17 gauge)
T.F.E. Teflon Dielectric
Drain Wire A100% Shield (Aluminum/Polyester, v....."
Jacket (Hiflex P.V.C.)

$59.95 One Meter Pair with Gold Plugs
Includes Shipping & Handling

$64.95 COD Other Lengths Available
N.Y. Res. Add 4% Sales Tax

10 Day Money Back Guarantee

Aubin Tlassics
800.321 -AUDIO (2834)

607.865-7200
Major Credit Cards Accepted

U.S. Post Office Bldg., POB 176
Walton, N.Y. 13856

FOR SALE

ACOUSTIC ELECTRONICS PHOTON 6000 AMPS $3600.
11 METER PAIR CARDAS HEX SPEAKER CABLE $1100
(CAN DIVIDE). MICHAEL ROCHMAN (314) 567-6421.

RADICAL DESIGN
+ ELEGANT APPLICATION
= ULTIMATE ANALOG REPRODUCTION

460 County Rd., Suite 162, Cliffwood, N.J. 07721
Tel: 201-946-8606 Fax: 201-946-8578
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Your Records will sound better
and last longer.
Audio Advisor's New "Record Doctor" vacuum
cleans records.., spotless! Only 6169.95
You don't have to spend $300 or more to clean your records
right -liquid application and vacuum suck -up. New "Record
Doctor" exclusively from Audio Advisor cleans records right for
only $169.95.

Get serious
Serious audiophiles ALWAYS vacuum -clean their records -for
less surface noise and fewer ticks and pops. Sound is clearer,
cleaner... the music more natural. Your amplifier doesn't have to
amplify noise!

Longer record life
Records LAST LONGER because your stylus no longer pushes
particles of dust into soft vinyl grooves. You protect irreplace-
able, priceless LPs for years to come. The "Record Doctor" pays
for itself!

Sucks up debris
Record Doctor's powerful vacuum sucks up fluid, safely remov-
ing dirt, dust, grease and fingerprints. Debris is sucked up, NOT
picked up from one part of the record and left on another.

"I can't believe how good my records sound. Record Doctor
gets rid of the grunge that was getting between me and the
music," says D.P.G., Brooklyn, NY.

"You are right. Record Doctor does the job just as well as an
expensive machine," writes D.K. from LA. "And I'd rather rotate
the records myself anyway!" (Expensive machines have an extra
motor to rotate records. Rotate them yourself and save!)

The Record DoctorTM

You get the complete package: vacuum machine, profes.
sional applicator brush, and cleaning fluid -all for only $169.95
(220v version $189.95) plus $8.95 shipping & handling in US
Satisfaction guaranteed -no other machine near this price cleans
records better.

Charge ft! Amex / Discover / MC/ Visa

1-800-669-4434

0 (DI
audio

sor, inc.
225 Oakes SW  Grand Rapids, MI 49503

616-451-3868  FAX 616-451-0709

Low -Price Accessories
For CD Players Record Doctor: vacuum -powered record
Sims Original CD Stabilizer Ring cleaning machine 120v '"169.95

Starter Kit: 15 w/locator 19.95 Record Doctor 220v  '189.95
Complete Kit: 25 w/locator 29.95 LAST Record Care Products:
Bonus Kit: 50 + free locator 49.95 #1 Power Cleaner 11.95

Monster CD Sound Rings #2 Preservative 14.95
(12) 14.95 (25) 29.95 (50) 49.95 #4 Stylus Cleaner 7.95

AO CD Isolation Feet (4) 19.95 #5 Stylast Treatment 16.95
Headshells: A0-16 for MC's 39.95

Sumiko HS12 for MMT 29.95
Headshell wires: Livewire, Sumiko 9.95

SME litz BEST AVAILABLE 22.95
Record Brushes: AD or NG 9.95
Record Cleaning Solutions:

NG First 6oz. 14.95 / 16oz. 24.95
Torumat TM-7XH: 16oz. 14.95

SuperCleaner 16 oz. 12.95 1 3201.16.95
1 gal. 24.95/ Supersize: 2.5gal-49.95

Hard -to -Find Audiophile LP/CD's: Record Mats: AG mat 29.95
Chesky Records:RCIO Lt. Kijie(lp) 14.98 Sota acrylic mat. 129.95

RC11 Reber Sound (Ip) 14.98 Sumiko acrylic mat. 84.95
'NEW Jazz CDs JD 1, 2, 3 14.98 Sota Reflex Clamp 129.95
CR-6 Brahms 8 Tchaik (cd/lp 14.98 Stylus Gauges: Shure Gauge 14.95
CR-7 Bizet & Tchaik cd/lp 14.98 Electronic Stylus Cleaner 19.95

Proprius: Cordate Camino cd/Ipl 17.95Sumiko: F8-1 MC Demagnetizer 149.95
Jazz at Pawn Shogcd:16. 1p s:34.95 FB-1 220 -volt 209.95

Reference Recordings: LP or CD VTA-16 VTA for MMT arm 74.95
RR12 Daths, RR20 Serendipity 15.99 Tip Toes for turntables: C3 -AR 415
RR25 Nojima plays Liszt 15.99 C-17-VPI, C -37 -Sots, C -10 -Oracle 8.95
RR26 Redheads (Jazz) 15.99 Turntable Stands: Lead Balloon "249.95
RR27 Fuller plays Rameau 15.99 Target TT -2 w/2 shelves "149.95

Sheffield/Moscow Ses. cd/Ip(set) 39.95 Turntable Wall Shelves: TT -1 -109.95
Kodo Drums (cd only) 14.99 Target PS -1, for large tables ' '149.95

VPI Record Cleaning Machine Call
VPI PLC Power Line Conditioner Call

Accessories
QED Passive CD Preamp 119.95
Magnavox CD Players:

CDB480 ''139.95
CD13482 w/remote  '149.95
CDB582 w/remote "199.95
CDB473 w/remote -249.95
CDB586 16 bit CD Changer "279.95
CDV474 CONIdeo Laser Call

For Turntables
Alphason Auto tonearm lifter 29.95
AR ES -1 turntable, armless '419.95 AudioNideo Powerstrips:

ES -1 w/AO PT -5 tonearm '649.95 Tripplite ISOBAR line Filters
ES -1 Precut metal armboards: IB-4 4 outlets, 220 volt! 89.95
for AR, MMT, RB300 34.95 IB-6 6 outlets, 3 -stage filtering 89.95

Cartridge Alignment Protractors: IB-8 8 outlets, 3 -stage filtering 99.95
DB Systems Protrac 24.50 Tripplite regulator/line stabilizer.
Dennesen Soundtractor 149.95 LC -1200 4 outlet voltage reg. ' '219.95

Grado Cartridges: Grado ZTE+1 19.95 LC -1200-220 4 outlets, 220v ''249.95
Grado Sig 8MZ, MCZ, TLZ Call LC -1800 6 outlet voltage reg. ''299.00

Speaker Stands/Equipment Racks
Chicago "Hercules" speaker stands:

12' '134.95 15' '139.95
20' '139.95 25' '149.95

ARCICI Rigid Riser adjust. stand '119.95
ARCICI Quad stand '169.95

Sound Anchor stands for VS IIC '219.95
Target Speaker Stands (blk or white) Call

Target BT -1 adj. wall bracket 27.95
Target Equipment Racks (black or white

AIR -1 amp Poor stand, 4' 74.9
11-3 33' tail, 3 shelves '219.95
PS -3 33' wdarge shelves '259.95
Tr -5T 40' tail, 5 shelves '274.95

Cables and Cable Accessories
Interconnect Cables:

As -One, Cardas, FMS, Distech,
Livewire, MIT, Monster, VandenHul Call
Custom longer length cables Call
Speaker Cables: Aural, Cardas, FMS,

Livewire, MIT, Monster,VandenHul Call
Banana Connectors: King Size 8 ga. 9.95

Monster X -terminators pr 24.95
Tiffany RCA's- 4, 5.5, 7.9mm pr 13.50
Silver SolderWonder Solder:1.5oz. 9.99

WBT 250g roll .8mm 29.95
5009 rail 1.5mm 59.95

Misc. Accessories
ASC Tube Trap room dampers Call
AO Sorbothane Isolation Ft. Lg:(4) 34.95

Small (CD) Feet (4) 19.95
dbx 200XG tape routing selector '99.95
Dust cover scratch remover 14.95
Sonex Juniors: 2'x2'x2' sheets (4) 49.95

Regular Sonex products Calf
Speaker Switching: Niles SPS-1 74.95

QED UHSS4: for heavy cable 114.95
Terk "PI" FM Antenna 79.95
Tip Toes for speakers: 1 1/2' 8.95
Tubes: RAM/Gold Aero Premium Call
Tweek: contact treatment 14.95
VPI HW-5db "Magic Brick" 39.95

Prices subject to change

Shipping Charges
UPS, Insured, 48 States

Accessories: One Item 3.95
Each Extra Item 1.25
'Turntables, Stands 12.95
**Electronics 8.95

UPS Air to Western Europe, Far East, audioAuss., NZ -most shipments under
$50 and less than 5 days. advisor, inc.
1-800-669-4434 225 Oakes SW. Grand Rapids, Ml  49503
MasterCard / Visa / Amex / Discover FAX:616-451-0709 Service:616-451-3868

FOR SALE

AAA -CALL US LAST! LUXMAN, DENON, AR, YAMAHA,
CARVER, BOSTON ACOUSTICS, ADCOM, PS AUDIO,
HAFLER, ADS, B & K, ONKYO, KEF, PROTON, SNELL,
DCM, NAKAMICHI, INFINITY, NAD, JSE, SPICA, SUPER-
PHON, M & K, BOSE SPECTRUM, VPI, SONOGRAPH,
SUMIKO, THORENS. WHY CALL US LAST?
414-727-0071. WE HAVE THE LOWEST PRICES!!!

AAA -CARVER, DENON, YAMAHA, BOSTON
ACOUSTICS, LUXMAN, AR, ADCOM, PS AUDIO,
HAFLER, ADS, B & K, ONKYO, KEF, PROTON, SNELL,
DCM, NAKAMICHI, INFINITY,NAD, JSE, SPICA, SUPER-
PHON, M & K, SPECTRUM, VPI, BOSE, SONOGRAPH,
SUMIKO, FRIED, THORENS, PLUS A LARGE SELECTION
OF OTHERS 414-727-0071.

AAA -LOW PRICES -HIGH END EQUIPMENT!!!
DENON, PS AUDIO, HAFLER, YAMAHA, B&K, CARVER,
AR, NAKAMICHI, SUPERPHON, LUXMAN, THORENS,
M&K, SNELL, SPECTRUM, INFINITY, ONKYO, PROTON,
KEF, SONOGRAPH, FRIED, NITTY GRITTY, SUMIKO,
SPICA and any others you desire. AUDIO ELITE, (414)
725-4431, Menasha, Wisconsin.

OUR PRICES CAN'T BE BEAT!!!

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!!!!

ADCOM
B&K

MAGNAVOX
MODIFIED BY
WAVETRACE

TECHNOLOGIES
PROPRIETARY CLASS "A" FET CIRCUITRY TRANS-
FORMS THESE UNITS INOT MUSICIAL ECSTASY. OUR
MONEY -BACK POLICY GUARANTEES YOUR SATISFAC-
TION! ADCOM GFA AMPLIFIERS -$229.O0 INSTALLED,
B&K ST -140 ST -202-$229.00 INSTALLED, MAGNAVOX
CDB PLAYERS $159.00 INSTALLED; ALSO, ANALOG
OUTPUT POWER SUPPLIES FOR ALL CDB PLAY-
ERS -$69.00 KIT.

HAFLER
ALL NEW CLASS A" FET INPUT BOARDS FOR DH -200,
DH -220, DH -500. $200.00 KIT, $300.00 INSTALLED.

4215 EAST BAY DR.# 1205C, CLEARWATER, FL 34624.
813-536-2904.

AFFORDABLE HIGH -END AUDIO. ACOUSTIC ENERGY
AE -1, AE -2, AE -4, ASC TUBE TRAPS, AUDIBLE ILLU-
SIONS (NEW S-120 POWER AMP), AUDIOQUEST-
LIVEWIRE, TARA-LABS NEW TFA-RETURN, B&K-
SONATA, CELESTION SL -Si Bi-WIRE SERIES, CHICAGO
STANDS, ENTEC-SUBWOOFERS, EPOS, GOLDAERO,
KIMBER KABLE, LEXICON, MAGNUM DYNALAB NEW
Fr -101 ELITE, MISSION/CYRUS, MOD SQUAD, MERLIN
LOUDSPEAKERS, NILES AUDIO, PHILIPS AUDIONIDEO,
PSE, REGA PLANAR, STAX, SONRISE CABINETS, TAR-
GET STANDS, VELODYNE. CUSTOM INSTALLATION
AVAILABLE, FOR FREE BROCHURE AND LITERATURE
CALL -301-890-3232. J S AUDIO ONE CHILDRESS COURT,
BURTONSVILLE, MARYLAND 20866. AUDITION BY AP-
POINTMENT, MONDAY THRU FRIDAY 10AM TO 7PM,
SATURDAY 11 TO 5, WC, VISA, AMEX.

APOGEE DUETTA MARK II FULL RANGE RIBBON
SPEAKERS. ABSOLUTELY PERFECT CONDITION. AN-
THROCITE. 2 YEARS OLD. CALL 402-330-6370. LEAVE
MESSAGE.
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FOR SALE
[JAH[PLA'OE-51JC NO ILE ESC MOM 6Jgv

ALL THE BEST EQUIPMENT, EXPERT ADVICE AND OUT-
STANDING VALUE! Aragon, Wilson WATT, Apogee, Quad,
SOTA, Counterpoint, California Audio, Quicksilver, ATMA-
SPHERE, -MUCH MORE! Virtually all cable and cartridge
lines stocked, call for recommendations. FREE NEWSLET-
TER. Galen Carol Audio (512) 494-3551.

ATTENTION HAFLER, DYNA, MAGNAVOX OWNERS! Au-
dio by Van Alstine builds complete new higher performance
circuits for you. Not "modifications," but original new engi-
neering designs that eliminate transient distortion, have no
on or off thumps, are durable and rugged, and sound closer
to live than anything else at a rational price. Our complete do-
it-yourself rebuild kits start at $200, including all new PC
cards. Complete wonderfully -musical factory wired ampli-
fiers, preamplifiers, tuners, CD players, and a great $99
phono cartridge. Write or call for our new illustrated catalog.
Audio by Van Alstine, 2202 River Hills Drive, Burnsville, MN
55337. (612) 890-3517.

ATTENTION
Classic audio collectors of the orient. Buy from me direct.
Save many $$$. Contact Kurluff Sound. 4331 Maxson Rd.,
El Monte, CA 91732. (818) 444-7079; Fax: (818) 444-6863.

AUDIO BEST: LA, ORANGE, SAN BERNARDINO,
CALIFORNIA. HOT COMPONENTS: CELESTION SL -700,
COUNTERPOINT SA3.1, SA12; PS4.6, 100C; CONRAD
JOHNSON PV8: AUDIBLE ILLUSIONS 2C; MODSOUAD
PRISM CD; ACOUSTAT SPECTRA 22&33; SPICA AN-
GELA; WELL -TEMPERED; VELODYNE, MAGNUM; FOS
GATE; MIT, ADCOM, B&K, SUPERPHON, MUSIC REFER
ENCE, PALANTIR, SPECTRUM, RAUNA, SOUNDLAB,
VPI, MAPLENOLL, SYSTEMDEK, GRADO, ALPHASON,
GARROTT, VDHUL, MONSTER, STRAIGHTWIRE, (714)
861-5413, appointment.

AUDIO NEXUS -
EXCELLENCE

Featuring legendary VANDERSTEEN loudspeakers &
COUNTERPOINT tube electronics.

STEREO COMPONENTS THAT HONOR MUSIC

APOGEE  ARISTON  AUDIOQUEST  BEL  B&K 
BRITISH FIDELITY  COUNTERPOINT  EMINENT
TECHNOLOGY  FORTE  FRIED  JSE  KIMBER
KABLE  KLYNE  MELOS  MERIDIAN  MIT 
MONSTER CABLE  MUSICAL CONCEPTS  NITTY
GRITTY  ORTOFON  PREMIER  PS AUDIO 
PRECISE  ROTEL  ROWLAND RESEARCH  SME 
SONOGRAPHE  SONY ES  SOTA  SPECTRUM 
STAX  SYSTEMDEK  TALISMAN ALCHEMIST  TUBE
TRAPS  VAN DEN HUL  VANDERSTEEN 
VENDETTA  VTL  Summit, NJ. (201) 277-0333.

AUDIO ONE NOW OPEN IN SAN DIEGO.
FEATURING:

...NONSPEAKERP
BEDINI, CARDAS, CONVERGENT,
DIMENSIONAL OPTICS, EBONY, EMINENT
TECHNOLOGY, MELOS,MERRILL,
MORE!(619) 480-4804.

CABLE TV CONVERTERS. Jerrold, Oak, Scientific, At-
lanta, Zenith. Many others. New MTS Stereo Ad On,
mute, volume, 400-450 owners! Visa, FA/C & AmEx.
1(800) 826-7623. B&B Inc., 4030 Beau -D -Rue Drive, Ea-
gan, MN 55122.

CASH for USED AUDIO EQUIP. BUYING and
SELLING by PHONE. CALL for HIGHEST
QUOTE. (215) 886-1650. The Stereo Trading Out-
let. 320 Old York Road, Jenkintown, PA 19046.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX TANDBERG, HAFLER, ADCOM, MIS-
SION, NAD., 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. OPEN 24 HOURS A DAY. ALL PRODUCTS
COVERED BY MANUFACTURERS' U.S.A. WARRANTY.
AMERISOUND SALES, INC., JACKSONVILLE. FLORIDA
32241. EAST: (904) 262-4000 WEST: (818) 243-1168.

This exciting new addition to the SME range of tonearms exemplifies the
design philosophy of SME. While the influence of the classic Series V will
be clearly seen, the aim has been to meet the needs of a broader
market in which an interchangeable headshell is required.
We believe SME's designers can be justly proud of this new model which,
although not intended to challenge the Series IV or ultimate Series V,
offers a performance and manufacturing excellence otherwise without
equal.
For more information and the name of your
nearest dealer call us at 415/843-4500 or write
to P.O. Box 5046, Berkeley, CA 94705

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.

FOR SALE
BUY/SELL in the AudioVideo Trader. Every month used
audioNideceprofessional equipment ads. Low rates. $1 &
SASE for sample. 1 yr. subscription $15. Free 30 word ad for
trying it! AN Trader -330 S.Main St., Wake Forest, NC 27587.

AUDIOPHILE
QUIZ:

Q How many manufacturers have had products concurrently
listed in every major category (sources, preamplifiers,
amplifiers, speakers) of Stereophile Magazines
RECOMMENDED COMPONENTS list?

A: Only one.

Q. What manufacturer consistently produces musically
accurate components to suit a wide range of applications
and budgets.

A: Conrad- johnson design, inc., engineer-
ing and producing conrad-johnson
vacuum tube electronics, Motif solid-
state electronics, Sonographe audio
systems, and Synthesis dynamic
loudspeakers.
the con rrid-johnson group  2800 R DorrAve  Fairfax. VA 22031  703-698-8581

iimr-
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NOTHING
BETWEEN YOU AND
THE MUSIC

ESOTERIC SOUND
Presents the
COUNTERPOINT
SA20 Power Amplifier

High End Components For The Audio Perfectionist
 ANALOG RESEARCH  APOGEE  BEDINI  COGAN-HALL SOUND SYSTEMS LTD.
 COUNTERPOINT  HARTLEY  JANIS  JEFF ROWLAND COVENTRY COMMONS Rte 347
 KEF  LEXICON  MARANTZ 94  MUSEATEX  PRECISE STONY BROOK, N.Y. 11790
 PULSAR  ROTEL  SHAHINIAN  and more 516/689-7444

A JA\ S
BASS SYSTI V

IT'S THE CHOICE

WHEN ONLY THE BEST WILL DO

 Perfect coherence with all speakers
4 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

SINGERS!
REMOVE VOCALSId& FROM RECORDS AND CDs!

,,..

,it r #c,4 4
....V..

SING WITH THE WORLD'S BEST BANDS!
An Unlimited supply of Backgrounds from standard

stereo records! Record with your voice or perform liv..

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 LINE:14041482-2485

FOR SALE
DAT RECORDERS: The Time is Now. Join the DAT Revolu-
tion, AudioLab, Box 18009, Seattle, WA 98118.
1-206-323-4987, Fax 1-206-325-7601.

Taskamichi Audio, P.O. Box 25583 Seattle, WA 98125
All equipment are factory fresh & USA warranteed. To order, please call 1(800) 622-HiFi (4434); FAX 1 (206) 562-8720
For more info. and catalog call I (206) 747-9999 Accept all major credit cards and ship most equipment within 24 hrs
2 weeks damage and defect replacement period. Prices are subject to change without notice.

Receivers CD players Cassette
Yamaha Yamaha Yamaha

RX1100U ....$799 CDX1110U... $959 KX1200U ....$599
RX900U 639 CDX910U 559 KX500U 319
RX700U 479 CDX810U 439 KX400U 269
RX500U 329 CDX510U 289 Luxman
RX300U 239 CDX410U 259 K-105 $489

Carver Carver K-106 489
REC-2000 .. $1,149 DTL50 $459 K-111 239
6200 589 DTL200 11 559 K-112 449
6250 739 Luxman Denon

Luxman D-112 $419 DRM44HX ... $529
R-117 $959 D-113 549 DRM3OHX ....409
R-115 649 D-107 729 DRM24HX ....369
R-113 369 D-109 1 249 Kyocera

Denon Denon D 811 $599
DRA95A $529 DCD810 CALL D 611 439
DRA625 449 DCD610 CALL
DRA425 369 DCM555 469

Kyocera Kyocera
R-861 $969 DA710CX . $669 Yamaha
R-661 729 DA510CX 559 AX900U $599
R-461 529 DA410CX 439 AX700U 479

NAD DA310CX 309 AX500U 329
7600 $1,299 NAD AX400U 229
7250PE 529 6300 $729 CX1000U 959
7240PE 429 5240 389
7220PE 259 5170 CALL
7175PE 689

Separates

CX800U 559 Luxman
CS600U 359 LV-112 $449
DSP-1 799 LV-117 899
MVS-1 119 LV-109 1 249

Monthly
Specials

DSP3000.1,519 LV-105
DSR-100 499 T-100

$819 NakamIchl

M-35
MX600

239 T-111
209

E-TI21

939
369

MX800
429 T-117 589
679 T-407 309 SR -4A 799

MX1000 PA150

TX -900
269
329 PMA15D2.0

DAP5500... $1,249 PA190
Denon 189

TX -500
959

AVC-50
443,99 ppmMAA972200SP65

249
TX -1000

109

SR -508
237599 TPuM,A 279 CDX900U 5290,520

449 Yamaha
359 CDX410U .... $259

AVC-30
419 CDX700U 369

Carver TU600 329 CDX5000U ..1,799
4000T$999T
Cl AVR100499
C2
C9

U5

2 AB

A-710
M1.0T 499 -910
Ml.5T
M4.07

739
CALL 1240

NAD

M200T 369 1300
M400T 459 1700
M500T
TX2

529 2200PE
2600A

TX11A 589 3300
4300

$1,199 M1.5T 699

239
Carver $899

639639 Rec150 630

$219

1 599

We also carry
399 KEF, MISSION &
639 KYOCERA.
479 Please call for

prices.

FOR SALE
CALL TOLL FREE! 1-800-826-0520 FOR: ACOUSTAT, Ap-
ature, Audio Control, Nitty Gritty, M&K, Oracle, Proac,
Proton, Stax, Thorens, Dahlquist, Hafler, Monster Cable,
Belles, CWD, dbx, Fried, Harman Kardon, 3D, Onkyo,
Grado, Audioquest, Celestion, DCM, Duntech, Niles,
Citation, Kinergetics. Sound Seller, 1706 Main St., Mari-
nette, WI 54143. (715) 735-9002.

CLASSIC AUDIO
CA260 DUAL MONO TUBE AMPLIFIER -10 DAY HOME
AUDITION-MADE WITH REAL McINTOSH
TRANSFORMERS-SAVE!! FACTORY DIRECT-IN
STOCK-CLASSIC AUDIO, LTD., 238 LIBERTY AVE., NEW
ROCHELLE, NY 10805. (914) 633-3039.

CALL
SOUND EXCHANGE

Utah's New, Used, Demo, Classics store. Examples:
Audio Research D90 B $1495, SP -9 Black $1395,
Soundlab A -1's call, Dynastats (Demos) $1350, Sumo
Athena (Demo) $549, Vandersteen 2C's $695, Hafler
DH220 $259, McIntosh Mc 75's offer. Call for MAILING
LIST. Sound Exchange, 5130 South State Street, Mur-
ray, UT 84107. (801) 266-6066.

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. OPEN 24 HOURS A DAY. ALL PRODUCTS
COVERED BY MANUFACTURERS' U.S.A. WARRANTY.
AMERISOUND SALES, INC., JACKSONVILLE, FLORIDA
32241. EAST: (904) 262-4000 WEST: (818) 243-1168.

CONVERGENT AUDIO TUBE. PRE -AMP, CARDAS
cables, MERLIN SIGNATURE speakers (Cardas-wired),
WINGATE Class -A amps, SOUND ANCHOR stands. San
Diego area: Audio Archives, 619-455-6326.

CROWN 750W MONO
SUPER AMPS-4799.*.Clean, well -
maintained, late -1980's industrial service
manual as Crown's $3395. "Delta -Omega 2000" see Octo-
ber Audio). $799.00 (2 -ups); $879.00
singles. Freight collect. 30 -day return option. 90 -day
warranty. VISA/MC. Sound Values, Box 551-AM/7, Dublin,
OH 43017; (614) 889-2117. 10-4, M-TH.

Custom DAT tapes. "Three Centuries of French Organ
Music" & Fenstermaker Plays Bach". Both from live concerts
at Grace Cathedral, from digital masters. $30.00 each. T -V
Recording, Box 70021, Sunnyvale, CA. 94086.

DAT
WE OFFER DIGITAL AUDIO TAPE RECORDERS with one
year warranties. SONY,JVC, TECHNICS, AIWA and more.
Home, studio and portable. State of the art sound for under
$1995. Blank and pre-recorded tapes and accessories in
stock now! AUDIO GALLERY, 2716 Wilshire Blvd., Santa
Monica, CA 90403. (213) 829-3429.

DEMO SPEAKER CLEARANCE SALE. Call on prices
on DBX, Dahlqist, JBL and Snell. Used Electronics
Hitatchi HMA 7500 MKII AMP $300, Quad 405-Z AMP
$400; Quad 44 Preamp $400; Rotel RD870 Cassette
Deck $350; Counterpoint SA 1000 $500; Aragon 2004
$650; Aragon 4004 $950, Superphon DM220 $500;
SAE X15A Amp $880, SAE XIP Preamp $960, SAE
T101 Tuner $400. Ft. Lauderdale (Florida)
1-305-564-0772.

DUNTCH SOVERIGN 2001 Bi-Ampable in Cabiuna and
African Rosewood. Mint $8000./pr. Call (314) 434-3252.
Please leave message.

EAST COAST
AUDIOPHILES-NOW OPEN:

NEW YORK AUDIO ONE!!!
FEATURING
...NONSPEAKER! TM
CONVERGENT AUDIO TECHNOLOGY,
DIMENSIONAL OPTICS, EBONY
ACOUSTICS, CARDAS AND MORE.
CALL FOR APPOINTMENT: (201)
218-7915.
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FOR SALE
DYNACO ST70 UPGRADES. Get High End Performance
for $450. ST70 kits assembled, repairs and more.
DoReTech Audio Services, P.O. Box 6054, South Hacken-
sack, NJ 07606-4354. (201) 233-2659.

FOR THE SWEETEST SOUNDING CD PLAYER MODS,
call 1-800-648-6637. With our circuits, your player can easily
surpass any analog reference in terms of musicality, sound -
stage and resolution. Mods begin at $15. and can be in-
stalled by yourself or by our qualified staff. Soloist Audio, 332
Tuttle, S.A., TX 78209.

FINAL CLEARANCE-Rotel RD870 cassette ($500) $299,
Counterpoint SA7.1 preamp ($645) $449, John Bowers Ac-
tivel speakers ($3394) $1295, Sansui DW11 double auto -
reverse cassette ($600) $395, Kyocera R661 receiver ($900)
$540, Kyocera DA710CXCD ($850) $450, Kyocera RC101
remote center ($320) $150, Kyocera D811 cassette ($750)
$429, Mission PCM4000CD ($700), $325. Call for other
specials. The King's Stereo, 1275 Wabash, Springfield, IL
62704. (217) 787-5656.

FREE 30 DAY AUDITION Music
Metre SC interconnect and speaker cable. Pure solid OFC.
Clean, clear, dynamic musicality. Compare to the best, 1

meter interconnect, $65. Post Paid. Dealer inquiries invited.
(818) 242-4535.

GAS EQUIPMENT OWNERS: Since 1977 we have offered
expert service on GAS equipment. From repairs to complete
rebuilds with a one year guarantee. Our work compares with
today's finest. We've kept the fire burning! Call or write:
GASWORKS 5563 Kendall Street, Boise Idaho 83706. (208)
323-0861.

HI -Fl CLASSICS-- Used state-of-the-art audio equipment
Bought, Sold, Traded. Best Prices. Call anytime for informa-
tion (718) 318-9618.

Introducing Center-A-Disc...The revolutionary system
for correcting Ip's off -center distortion. Revitalize your
sound collection instantly! Praised by Stereophile and
TAS. "Indispensable and a bargain at the price"-JGH.
"Now that the Nakamichis (turntables) are gone, buy it. I
can't think of a better thing you can do for your system
anywhere near the price"-REG, TAS. Only $68 postpaid.
Order now. HVH Design, 7647 Densmore, Van Nuys, CA
91406. (818) 785-2030.

LEGACY LOUDSPEAKERS BY REEL TO REAL DE-
SIGNS combine Edge -of -the -Art design with Old World
Craftsmanship. A marriage of the finest speaker
components from England, France, Denmark and the United
States.... "Exceptional value" says The $ensible Sound. "...
a world class speaker" E.H., South Carolina, "... the best
speaker enclosures I've heard" I.M., Massachusetts.
Exquisite cabinetry. Quality assured by a ten year warranty.
Auditioned in the only relevant environment-YOUR HOME.
Factory direct pricing. TOWERS, SUBWOOFERS, SATEL-
LITES. From $496/pr shipping prepaid. RTRD 2105 Clare-
mont, Springfield, IL 62703. 1(800) 283-4644.

NR
in

9 THE ACCURATE LOUDSPEAKER
30 Music is an expression of emotion, communicated
13 between the composer and the listener. By allowing

the true dynamics aed clarity of the music to reach the
listener, Nelson -Reed loudspeakers actually accent
that communication which is music.

NEbf -REED

15810 Blossom Hill Rd, Los Gatos, CA 95032 408-356-3633

TAKE THE
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SOUND APPROA
AUTHORiZED

DEALERS
FOR:

CARVER
ADS
ALPHASONIC

DENON

SUM.
AUDIO
C

HAFLER
CONTROL
BOSTON

INFINITY

ACOUSTICS
ORTOFON
ONKYO

BANG &

OLUFSEN
& MORE

osii OUR SHOWROOM
AT

THE SOUND APPROACH

6067 JERICHO
TPKEAflCOMMA7

RC
CK NY ,I72n

516

FOR SALE

MAGNAVOX CD's: CDB480 $135, CDB482, $159, CDB486,
CHANGER $259, CDB473 $199, CDB582, CDB586.
CDB650--CALL. TRADES WELCOME. Mod Squad, Audio -
quest, Phillips/MODS, Soundcraftsmen, Monster Cable.
Heybrook, Apature. FREE CATALOG!! DIGITAL SOUND:
(312) 674-8024.

GET
WIRi.

nd bring back the soun
& feel of live music.

Amazing! That's how most people
react when they hear the new LiveWire
cables from AudioQuest. The music is
cleaner and clearer - like a picture in
better focus.

With eleven speaker cables and six
interconnects to choose from, LiveWire
has a cable that's right for you. Hear
LiveWire cables at your local dealer or
contact AudioQuest
for more information.

a P.O. Box 3060
San Clemente, CA 92672 USA
Tel 714/498-2770
Fax: 714/498-5112 Tlx: 205864

How to
Achieve Peak
FM Reception.

Here finally is a serious indoor FM
antenna for people who demand peak
performance from their tuners and
receivers. The AudioPrism 7500 is
the first full size, half -wave length

antenna with appropriate
length elements (7-2") for
optimal FM reception.
Designed as a major audio
system component, not as a
compromise accessory, the
AudioPrism 7500:
 Achieves Higher Gain (5.1

dBi) and Clearer Recep-
tion than All Other Indoor
Antennas

 Brings in More Stations
than Most Cable Systems

 Brings in More Distant
Stations with less Noise
than Electrically Ampli-
fied Antennas

 Exhibits Superb Rejection
of Multipath Interference

 Receives Low Angle
Transmitter Signals to
Reduce Flutter & Fading

 Has an Omnidirectional
Design - Needs No Con-
stant Tuning Adjustment

 Features Coaxial, Twin -
Tuned, 1/4" Diameter,
Pure Aluminum J -Pole
Configured Elements

 Has a Clean, Unobtrusive
Design to Integrate with
All Types of Decor and
Audio Cabinetry. A
Stable Wood Base Uses
Only 1 s.f. Floor Space.

 Is Covered with Standard
Black or Beige Fabric.
Ask Local Dealers About
Custom Fabric Coverings.

Write, Call or FAX for Bro-
chure. Sug. Retail $149.95

+ $15 Shipping. Dealer
Inquiries Welcome.

AudioPrism
A DIvIslon of RF Limited

P.O. Box 1124, Issaquah, WA 98027
Tel 206.392-0399 FAX: 206392-8413
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Madisound

Sledeline
Presents

The Sledgling is the best little book-
shelf speaker kit on the market today.
This kit gives you the quality sound of
commercially produced speaker at a
fraction of the price. The Sledgling
speaker is small enough to fit un-
obtrusively in any den or be used as
a rear channel speaker in a four chan-
nel audio or video system. (Don't tell
anyone, but this is a great car system
too!) We chose a high quality 6 V2'
polypropylene woofer and a Vifa
treated textile dome tweeter with fer-
rofluid for a very clean sound. We
have utilized the best poqsible com-
ponents in the crossover network
with Sidewinder coils and
Chateauroux Metallized
Polypropylene capacitors on an epoxy
circuit board.
The kit is designed to be as easy as

prIcsible to assemble. The cabinet is
already finished. The holes for the
drivers and the input cup are pre-cut;
the crossover is preassembled, and
the grill cloth is stretched on the
frame. The assembly of this kit does
require some soldering ability.

Specifications:
Impedance 4 Q

Sensitivity 90 db
Power Rating 50 Watts
Freq. Range 70 - 18000 HZ +/- 3db
Woofer 6 1/2 "

Tweeter 4/4. Dome

Crossover 6/6 db w/ Sidewinder
Coils and Polypropylene Capacitors
Cabinet Walnut Wood Veneer
or Black Lacquer 9"xl 2"x6"

Price $135/pair Walnut
$125/pair Black

ITV- ---iTi: _a

....-,... - --- ---- --.--------
ZS SS is

y__

....fir- --* ---*-- A 4- - --.4.. .

Ordering Information: All
speaker
shipped

orders will be
promptly, If pos-

sible by UPS. COD re-
quires a 25% prepayment,
and personal checks must
clear before shipment. Ad-

..-- ding 10% for shipping char-
ges facilitates shipping
procedure (Residents of
Alaska, Canada andlt. Hawaii, and those who fe-

ire EilaudedLabe259s1)airishescrveice

please
! ' han-no fee for packaging or han-

gOg0
...- _-_4

cluing, and we will refund to
the exact shipping charge.

accept Mastercharge or
Visa on mail and phone or-
ders.

el MADISOUND SPEAKER COMPONENTS

Ill) 8608 UNIVERSITY GREEN

lit 11]
BOX 4283

MADISON, WISCONSIN 53711
ki PHONE (608) 831-3433

Audio Unlimited
For Specials List & Catalog ONLY(

Call 800-233-8375
AUTHORIZED DEALER FOR:

AR  Altec  Audio Control  Audio
Dynamics  Audioquest  B & K  dbx

 Fried  Grado  Hafler  JVC
 Monster Cable  Pioneer Elite

 Proton  Sony -Car  Stax
 Superphon  Thorens  And More!
503-963-5731

1203 Adams Ave.
La Grande, OR 97850

10:00-5:30 M-Thurs.
10:00-3:00 Fri.
Pacific Time

FOR SALE

MARANTZ, MCINTOSH, CLASSIC TUBE GEAR
TRADED. Marantz 10 (Not 10B) Tuner first, best rarest
$1400. Marantz 7c w Curcio modification. What all 7c's
should sound like and beautiful condition $1400. Fisher
SA1000 $1000 or b/o. Many great vintage amps and pre -
amps 20 to 200 watts all makes $125 -up! 3a AcousAque
Reference speakers ($5m) $1200. Paoli S.O.B. 80 watt
monos ($5800) $2100. Paoli preamp $500. N.Y.S.I. (718)
377-7282 Afternoons only!

MCINTOSH
Marantz (USA), conrad-johnson, Audio Research, Krell,
Levinson, and other Precision Audio Components Bought -
Sold -Traded. FREE Catalogue. See our ad at the beginning
of the classifieds. Audio Classics, United States Post Office
Building, POB 176MM, Walton, NY 13856. 607-865-7200.
8AM-5PM EST Mon. -Fri.

-Audio Advertiser for over a Decade-

I

MAGNAVOX

In -012G - r
LIT:j E"agill13.1! P.

We Sell Only
100% PURE FRESH SQUEEZED

(4X Oversampling w/digital filtering)

None of those "Frozen from concentrate". non-
oversampling models with brick wall analog
filters for us!

alb..."`Nb-71166.

$19988

-1111:7-"=""-4:1=
hen in Boston. visit us.

We stock & display these CD models:

680  875  880  960
Visit the worlds smallest Hi-Fi shop for new:

SONY ES MAGNAVOX PARADIGM FRIED

CARVER HAFLER LEXICON SUMIKO
MONSTER SOYA APATURE PLC Pyramid MET -7
PIONEER LV JBL STAX PHILIPS
AR OBX MERLIN PS AUDIO
THORENS A1.10100UEST ACOUSTAT HARMAN KARON
PREMIER TARGET GRA00

Q AUDIO
95 Vassar Street Cambridge. MA 02139

'617-547-2727

FOR SALE

MCINTOSH. JBL (ALNICO), Krell, M. Levinson, and other
high end audio components. Let us find your hard to get
.items. Call John Wolff, 313-229-5191 (24hrs. machine)

MCINTOSH C31V PREAMP with remote $1400. Pioneer
SF850 Stereo Electronic Crossover 3Way $200. Marantz 7-T
Console with cabinet $250. All like new. Manuals & original
boxes. (206) 322-6846; (206) 325-6539.

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, 12325 Ashcroft, Houston, TX
77035.

MUSICAL CONCEPTS COMPACT DISC PLAYERS

CD-3/TPS (reviewed, The Absolute Sound ''', #52),
separate analog power supply, superb imaging, trans-
parent! "Analog -only" audiophiles can't resist our new
CD -4! The "ENIGMA", so much for so little! Complete
units, 1 yr. warranty! "ENIGMA" $495, CD -3.582 $695,
CD -4/582 TPS $965, other models available. We'll mod-
ify your Philips -based player, including Philips
CD -960/880!

ADCOM, B&K AND HAFLER MODIFICATIONS

Inductorless output, refined, transparent! Superb on
electrostats! Many former tube lovers are using our
amplifiers? Hafler modifications from $149, B&K from
$219/installed. Adcom (GFA-555, 545, 535) $195/
installed (reviewed, issue #55 of The Absolute Sound
'"). Options, include Dual -Mono operation.

NEW MUSICAL STANDARDS

TEFLON MC -2 preamplifier retrofits all Hafler and
Adcom GFP-555 preamps. Why is the MC -2T replacing
$5000 tube preamps? Modified Hafler, Adcom preamps,
the ultimate price/performance standard!
SuperConnect III! A superlative, but bargain priced
interconnect. Satisfaction guaranteed! $55/1M pair.

Dealer
Inquires
Invited

Musical Concepts
One Patterson Plaza
St. Louis, MO 63031

314-831-1822

Send
For
Reviews/
Brochure

ORDER TOLL -FREE 1 (800) 222-3465. DIS-
COUNTS! AR * AUDIOQUEST * B&K *
BLAUPUNKT * BOSE * CELESTION *
GRADO * HARMAN KARDON * JBL * MOD
SQUAD * MONSTER CABLE * MUSICAL
CONCEPTS * NITTY GRITTY * SONY *
STAX * STRAIGHTWIRE * SUMIKO * SU-
PERPHON * PLUS MORE. HCM AUDIO,
1600 BB MANGROVE, CHICO, CA 95926.
(916) 345-1341.
PHONO ONLY PREAMP, Highly reviewed, factory direct,
$149. literature 1(800) 637-6695 Ext. 2525 SURROUND
SOUND DECODER, highly reviewed, factory direct, $299,
literature, 1(800) 637-6695 Ext. 2533.

PS AUDIO - SUPERB!
Fast, FREE shipping, Knowledgeable, friendly service!
Audire, Chesky, CWD, Fried, Grado, Mirage, Monster Cable
(M -series), Quad, SME, Sota, Spica, Stax, Straight wire, -
Talisman, Thorens, more. READ BROTHERS STEREO, 593
King Street, Charleston, South Carolina 29403. (803)
723-7276.

REBUILD DYNACO STEREO 70 to audiophile stan-
dards. Begin with the Hybrid 70 JFET/MOSFET driver
board for a low -noise, musically accurate frontend, $80.
Replace 5AR4 with the Softstart MOSFET plug-in rec-
tifier for solid-state efficiency and gradual B -plus ramp
up, $35. Add bass foundation with Power Package con-
taining three diode -isolated B -plus capacitor banks and
regulated bias supply, $95. Make bias adjustments easy
by installing LED Bias Displays, $35 each. All precision
assembled on fiberglass boards and factory tested for
easy installation. Add $5 shipping per order. VISA/MC.
Sutherland Engineering, Box 1363-A, Lawrence, KS
66044.(913)841-3355.

SAN FRANCISCO AREA-IRRESISTIBLY priced au-
diophile components. Shipped/delivered. New/used. World's
best CD Players speakers/electronics/cables/turntables.
1548 Center Rd, Novato, CA 94947 (415) 898-1464.
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FOR SALE

SOLID CORE SPEAKER WIRE-$3.95/ft. or custom made
pairs of 10/ft-$60.00 pr.; 15/ft.-$90.00 pr.; 20/ft.-$125.00
pr. Send certified check or money order to: Clear Connec-
tion, 2801 W. 13th, Wichita, Kansas 67203. Dealer inquires
welcome.

SONY TAPE DELIVERED: UX-PRO-90 268./100, METAL -
ES -90 362./100, P6-90 248./40, L -500 -PRO -X 235./40,
T -120 -PRO -X 287./40. Sennheiser, AKG, A -T, dbx, Uher,
Loftech. Carpenter/GHP, P.O. Box 1321, Meadville, PA
16335-0821.

Sayings to 40%. Nobody beats our prices. Midfi to
highend. Over 150 product lines. Free Shipping. Full US
Warranty. Quality Audio 902-582-3990 7-10pm East-
ern Time.

60 YEARS IN BUSINESS...WE MUST BE DOING SOME
THING RIGHT! If it's a much -in -demand audiophile product,
we're likely to have it for immediate shipment. Consult with
one of our quiet experts or just order U.S.-warranteed
components directly. VISA/MC. Ask for Steve K. or Dan W.
SQUARE DEAL, 456 Waverly Ave., Patchogue, N.Y. 11772.
(516) 475-1857.

SOLID CORE CABLES
TARA LABS, DNM and MUSIC METRE-Custom Termi-
nations. Kimber Kable, Epos ES14, Musical Concepts CD
players, Creek Electronics,Superphon, Tiffany, VISA/MC.
AUDIO EXCELLENCE, LIVERPOOL, NY (315) 451-2707.

SUPERPHON
CD MAXX

AND
MAXX 80

HERE
NOW

CALL US FOR SPECIAL PRICING ON ABOVE UNITS.
WAVETRACE TECHNOLOGIES, 4215 EAST BAY DR.
#1205C, CLEARWATER, FL 34624. 813-536-2904.

THE D.A.T. ROOM
The east coast's first all digital audio tape listening room.
D.A.T. tape recorders -home, portable and pro -units. D.A.T.
softwear-full line of titles in stock:Full warranty, all accesso-
ries, major credit cards, THE D.A.T. ROOM at
DISCORAMA, 186 W. 4th St., New York, NY 10014. (212)
989-7236

TOPS IN TUBES! DYNA ST-70,
MK -2,3,4,6, C -J, ARC Quicksilvers. High Performance re-
builds. All new Fully balanced DC coupled hybrid circuits.
Regulated high energy power supplies. Kits, Parts, Ceramic
sockets, $1.00 bill; GSI, 228 Washington Ave., Belleville, NJ
07109.

TRANSCENDENCE THREE-Finally musical reality!
Announcing the stunning original new hybrid Fet-Valve de-
signs from Audio by Van Alstine. The Fet-Valve Ampilifiers,
the Fet-Valve Preamplifiers, and the Fet-Valve CD Players. A
perfect combination of tubes for voltage gain and power fets
for current gain, each used ideally! The result is musical
reality-the closest approach to live music in your home
short of bringing in the musicians. One listen and you will be
satisfied with nothing less. Now ultimate musical enjoyment
is much less expensive. Write or call for our illustrated
catalog. Audio by Van Alstine, 2202 River Hills Drive, Bur-
nsville, MN 55337. (612) 890-3517.

TUBE ST -70 DYNAKITS:
NEW 1988 DYNAKIT. Complete Stereo 70 "classic" TUBE
power amp kit -as original-with all NEW parts (including
fiberglass boards!). $499.00 + UPS. TRANSISTORIZED
200/200W Stereo 410 power amp, $299.00 + UPS. Ask
about our 30 -day return option on kits! Metalwork -only
"Dynashells" (your own design!) + UPS: ST -410, $49.00;
ST -150, $39.00; PAT -5, $29.00. FREE 4,000 -item Dynaco
Repair Parts list available. VISA/MC/COD: (614)889-2117,
10-4 Eastern, M-TH. Dynakit/Sound Values, Box 551AM/7,
Dublin, OH 43017.

USED Apogee DuettaMKII $2000pr. Infinity
RS-1B-$4900pr. Klipschorn KBWO Walnut -$2000,
Linn, SARA9 $1295 Bryston .5bpreamp 4Bpoweramp-
-$1395ps, Tandberg 3004 Cassette -$899, CWD Walnut
Magiclowboy-$1198, Fosgate 3602ag-$898 Levinson
ML -9$1500. ADS Digital Time Delay $350. Call Terry at
(402) 391-3842.

CALL US

FOR QUALITY AUDIO
AT THE LOWEST PRICES

WITH FAST SERVICE,
EVEN ON ESOTERIC ITEMS

SOUND ADV'CE . . without the price

UDIO 4914) 666-0550

UTLET P.O. Box 673
Bedford Hills, New York 10507-0673

LOUDSPEAKERS

SperileerBuilder
THE LOUDSPEAKER JOURNAL

The world's only magazine for people who love building
all kinds of loudspeakers-from bookshelf kits to elec-
trostatics to horns. A rich mix of how -to -do -it and theory.
Only $35 for 2 years (12 issues), 1 year for $20 (6).

Box 494, Dept. A83, Peterborough, NH 03458 USA
(Outside USA add $4/year postage. US $ only.)

HIGHTECH Loudspeaker Manufacturer Home/Auto: Die
Cast Drivers, Metal Dome Tweeters. Representatives
Wanted. AudioLab, Box 18009, Seattle, WA 98118. 1(206)
323-4987, Fax 1-206-325-7601.

ATTENTION
DENON CUSTOMERS

Not everyone offering Denon
products for sale is an authorized
Denon dealer. This has great
significance to you as a potential
Denon customer.

Denon America's warranty applies
to the original purchase only. Denon
products sold by non -authorized
dealers are not covered under this or
any other warranty.

Additionally, some of this equipment
may have been designed for foreign
markets and therefore will not meet
Denon America's specifications.

So look for the Authorized Denon
Dealer Sticker before you buy.

To find your nearest
AUTHORIZED Denon Dealer call:

1-201-575-7810 (9:00am -5:00pm EST)

THE
SPEAKER

SOURCE

Lyric
I Fi6Vidc.

At Lyric, you'll find more loudspeakers to choose
from. And along with all the brands and models on
display, more knowledge and experience. More
service, too. Which explains why more people
around the world make Lyric their source for
quality audio components.

Come in and audition speakers from B&W,
Boston Acoustics, Cabasse, Celestion, Duntech, Entec,
Goldmund, Infinity (including IRS), JSE Infinite
Slope, M&K, Magneplanar, Meridian, Mirage, PSB,
Quad, Rogers, Sonance, Synthesis, Velodyne, Wilson
Audio and others. All models are available for export.

9 1i 4 1111 111

1221 Lexington Ave. 21815 Broadway 146 East Post Road
New York, NY 10028 New York, NY 10023 White Plains. NY 10601
212-439-1900 212-769-4600 914-949-7500
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1t4 41e, Plc To- Veit
A LARGE SELECTION OF:

HIGH QUALITY
ACCESSORIES

(806ri3L3-47-9969
hyk .2u4 14 8M344&MYelroCse o.

. cc.e.u.6.41.ea, Stock. . Los Angeles. CA 90069

 ORTOFON
 AUDIO TECHNICA
 SIGNET
 STAX
 STRAIGHT WIRE
 AR
 BEYERDYNAMIC
 AUDIOQUEST
 MONSTER CABLE
 NITTY GRITTY
 THORENS

SIGNET ORT.OFON WIRMINANRC

THE FINEST IN HOME AUDIO,
CAR STEREO & VIDEO EQUIPMENT

AUTHORIZED DEALER FOR
ADS
AKG
ALTEC-LANSING
AUDIO CONTROL
*AUDIO PRO
*AUDIO SOURCE
*ES & W
dbx
DENON
GUL
* INFINITY (CAR)
 JVC
KENWOOD
'KICKER
*MINOLTA

Sound

 MISSION
 MONSTER CABLE
*ORION
*OLYMPUS
 POLK AUDIO (CAR)
PROTON
SAE
SANSUI
SIGNET
'SNOOPER
SONANCE
*SOUND

CRAFTSMEN
*TEAK ANTENNAS
VSE ALARMS
 CERWIN VEGA

Meadtown Shopping Center
Route 23 South
Kinnelon, N.J. (201) 838-3444

IT'S THE PITTS
Frustrated by loudspeakers that don't Promote
Interest Toward True Sound? Now you can
build a pair of computer -designed, two-way
PITTS speakers based on Audio magazine's
two-part construction articles by Ken Kantor,
formerly Chief Engineer at AR. The four driv-
ers (2 woofers, 2 tweeters) are only $128, de-
livered in the USA.

111 Yes, send me the PITTS
0 No, but send more info on loud-

speaker design and construction

NAME

STRRET ADDRESS

or( STATE ZIP

MASTERCARD / VISA NUMBER EXP.

SIGNED

Old Colony Sound Lab
PO BOX 243 PETERBOROUGH, NH 03458
(603) 924-6371 FAX: (603) 924-9467

SOTA Panorama: Small is Beautiful
To neutralize the loudspeaker

enclosure-so drivers move only with
the music-that is the first task of the
SOTA design team. Minimize colorations
at the source and you neutralize all sorts
of room gremlins.

That is what SOTA does best. We neu-
tralize gremlins. Using mass, rigidity and
all the energy controls for damping
resonances that made us America's pre-
eminent turntable maker, we propose to
transform the small monitor just as SOTA
turntables redefined the high end turnta-
ble world eight years ago. Our goals:

 Resolution and coherence second to
none, especially in bass extension.

 Compatibility with the widest range
of electronics and rooms.

 A gorgeous form equal to the gor-
geous performance.

SOTA
ndust,e5

P.O. BOX 7075, Berkeley, CA 94707

The result of our research: the opti-
mum "truncated pyramid" shape; all
curved corners to minimize refraction;
and heavily -braced, laminated 11/4" thick
walls. Plus, the latest kevlar drivers and
ultimate crossover components. The clas-
sic two-way speaker may never be the
same.

ADVANCED AKUSTIC-Higher Fidelity Loudspeakers.
DYNAMIC -ACCURATE -TRANSPARENT. The DYNAUDIO
specialists. Proprietary. Loudspeaker/Crossover CAD & FFT
Analysis. Kits. Inquire To: Advanced Akustic, 4555 N. Persh-
ing, Suite 33-184, Stockton, CA 95207. (209) 477-5045.

A&S SPEAKERS offers high -end speaker components, kits
and systems in the Bay Area and mail order. We have all of
the legends: Audax. Dynaudio, Scan -Speak, SEAS, Morel,
Peerless, Focal, Eton, VMPS, others. Free literature. A&S
Speakers, 3170 23rd Street, San Francisco, CA 94110.
(415) 641-4573.

AUDIOPHILES: NO RISK AUDITIONINGS! On -
premises engineering, separate listening rooms, state-
of-the-art audio equipment. We pay shipping & accept
credit cards. Call for more information. SOUND
UNLIMITED, 169 Church St., Bristol, CT 06010. Est
1959. (203) 584-0131.

BEST SELECTION -50 HOME, SUBWOOFER, CAR &
PRO SPEAKERKITS. JBL, B&W, AUDAX, MOREL,
PEERLESS, SEAS, VIFA, 24DB ELECTRONIC
CROSSOVER. 40p CATALOG, $2. GOLD SOUND, BOX
141A, ENGLEWOOD, CO 80151.

CARVER. NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM,
MISSION, N.A.D., HARMAN/KARDON, KYOCERA,
YAMAHA, LUXMAN. DENON, KLIPSCH, B & W. KEF,
D.C.M., J.B.L., INFINITY, D.B.X., AKG. AND OTHER
QUALITY COMPONENTS. BEST PRICES-
PROFESSIONAL CONSULTATION. OPEN 24 HOURS A
DAY. ALL PRODUCTS COVERED BY MANUFACTURERS'
U.S.A. WARRANTY. AMERISOUND SALES, INC.,
JACKSONVILLE, FLORIDA 32241. EAST: (904) 262-4000,
WEST: (818) 243-1168.

FIND OUT WHY AUDIO CONCEPTS INC., sells more high -
end speaker kits and parts than anyone in the country.
Catalog Toll Free: 1(800) 346-9183. Allow 4-6 weeks for
delivery. First class mailing send $2 to Audio Concepts. Box
212, LaCrosse, WI 54601.

For the finest in musical reproduction, the
complete line of NOSC loudspeakers including
subwoofers, satellites, and custom subwoofer
crossovers. Free brochure. NOSC, Box 13023,
Akron, OH 44313.

FRIED SPEAKERS & KITS
State-of-the-art! Amazing performance/ price! FREE ship-
ping. Knowledgeable, friendly service! Audire, Chesky,
CWD, Grad°, Monster, PS, Quad, Sota, Spica, Stax. Thor -
ens, more. READ BROTHERS STEREO, 593 King Street,
Charleston, South Carolina 29403. (803) 723-7276.

LEGACY -1 LOUDSPEAKERS BY REEL TO REAL
DESIGNS: Probably the most accurate speaker system
you'll ever own. Samarium Cobalt leaf tweeter hands oft 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. $1648/pr shipped prepaid. Ten day home trial.
RTRD. 2105 Claremont, Springfield. IL 62703. 1(800)
283-4644.

LOUDSPEAKER COMPONENTS -KITS. Dynaudio, Morel,
Eclipse, Focal, Peerless, Eton, Vif a, more! Crossover
parts-design books also. Catalog $1. Meniscus. 3275W
Gladiola, Wyoming, Michigan 49509. (616) 534-9121.

PYLE DRIVERS-ALWAYS DISCOUNTED. America's
most wanted raw speakers for home, car or guitar. Also
featuring industrial grade PIONEER subwoofers, woofers,
midranges. tweeters. Dealer inquiries? MC/Visa/Disc. SRS,
318 South Wahsatch, Colorado Springs, CO 80903. (719)
475-2545.

E -V PATRICIAN COMPONENTS $1526.50 PAIR. Lowest
prices on Electro-Voice speakers, electronics. Altec, JBL
components. Flyer 50cents. Rick Marder, AHCo. (201)
561-8123.

SOUND ANCHORS
Specialty Audio Stands

SOUND ANCHORS stands come PREFILLED with special
materials to dampen resonances and add mass, you don't
have to fool w sand or shot. SOUND ANCHORS stands are
engineered to interface with your specific components and
speakers so they sound their best...period. Special stands
are available for these speakers. Vandersteen 2-C, B&W
801 Matrix, Spica TC-50, Sota Panarama and now magne-
pan models MG 202.5 and MG 3A. For information and the
name of your nearest dealer please call (407) 724-1237.
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SPEAKER CABINETS and SPEAKER KITS, Air Core
Inductors. Crossover Networks, Subwoofers, Cabinets
for Dynaudio, Kel, Fried, etc. Send $3.00 for literature to
Advanced Sound, 711 East Magnolia Ave., Knoxville,
TN 37917. (615) 637-6694.

SPEAKER REPAIR. 4" to 18" speakers reconed. Grills
recovered. Orban Audio. 119 7th St. N.W., North Canton, OH
44720. (216) 497-9932. 6pm-9pm EST.

CD PLAYERS

PHILIPS COMPACT DISC PLAYERS PHILIPS CD -960 &
CD -880, REMARKABLY SMOOTH & DETAILED,
EXCELLENT DYNAMICS. CD -680 EXCEPTIONAL VALUE
UNDER $300.00. FOR INFORMATION CALL (301)
890-3232, J.S. AUDIO, ONE CHILDRESS COURT.
BURTONSVILLE, MD 20866. MONDAY THRU FRIDAY
10am. TO 7pm. SATURDAY 11-5 M/C VISA AMEX.

PRECISION AUDIO, MELOS, MUSICAL CONCEPTS, DIS.
TECH...Best values in affordable CD Players. Authorized
dealer for JSE. JPW, B&K, SUPERPHON. more. Competi-
tive prices. STEREO CONSULANTS, Lafayette, Indiana.
(317) 474-9004, (317) 447-0782, 3-10PM.

THE MSB CD PLAYERS AND MODIFICATIONS offer the
finest in digital reproduction at the most reasonable cost. Call
or write for information. Dealer inquires invited. AUDIO CON-
CEPTS INC. (608) 784-4570. 901 S. 4th St., La Crosse. WI
54601.

COMPACT DISC PLAYERS
Knowledgeable, friendly service! Finest brands. FREE ship-
ping. READ BROTHERS STEREO, 593 King Street,
Charleston. South Carolina 29403. (803) 723-7276.

COMPACT DISCS-AT LOW WAREHOUSE PRICES. Now
in our 5th year. CATALOG: Send $2.00. Oz Warehouse,
1575P Hwy 29. Lawrenceville, GA 30244.

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.

WANTED TO BUY

AAAALWAYS PAYING TOP $$ for McIntosh, JBL parts and
systems. M Levison, Krell, ARC, and Similar high quality
products. Call John Wolff- (313) 229-5191 eves. EST or
anytime on machine.

CASH PAID FOR CLASSICAL ALBUMS-RCA LIVING
STEREO. MERCURY LIVING PRESENCE (stereo). Also
audiophile albums: MOBILE FIDELITY, NAUTILUS, CBS
MASTERSOUNDS, JAPANESE. etc. CHAD KASSEM, PO
Box 2043, Salina, KS 67402-2043. (913) 825-8609.

AUDIO CLASSICS PAYS CASH! For your used high end
stereo components. Call today for a quote. See our ad at the
beginning of the classifieds. 8AM-5PM EST Mon. -Fri., POB
176WB, Walton, NY 13856. (607) 865-7200.

(800) 321 -AUDIO (2834)
-Audio Advertiser for over a Decade -

Challenging Prices For Last Call: Sequerra. McIntosh,
Marantz, Quad, Audio Research, Western Electric, Westrex.
Vintage speaker systems, units. from Tannoy. JBL, Altec, EV,
Jensen RCA/LC-1A, W.E. Tel.: (818) 701-5633, David/Audio
City, P.O. Box 786,Northridge, CA 91328-0786.

IT'S WORTH IT CALLING MEI McIntosh, Marantz Tube
components. Western Electric. Altec, JBL, Jensen. Tannoy
Lan-Gevin Trusonic Raw speaker. Tube etc., top cash. Henry
Chang. 309 E. Garvey Ave.. Monterey Park, CA 91754. (818)
571-6274 LAX,

McINTOSH, MARANTZ TUBE, MCINTOSH S.S. equip-
ment, Western Electric. Tubes, Speakers. etc. TOP CASH.
Scott Dowling. 9908 Daines Drive. Temple City, CA 91780.
(818) 286-9122, evenings/weekends.

TOP PAYING FOR MCINTOSH, MARANTZ TUBE AMP
McIntosh Solid State, Western, JBL, Altec, Tannoy, EV,
Jensen. Speakers & Horn, EMT Turntable, Ortofon, Arm.
Temma-(516) 997-7633, (516) 496-2973.

Original Classical LP's, Excellent condition: RCA
LSC1800 to LSC2950; and Mercury SR90000 to
SR90500. Send list to Boxholder, Box 5793. Berkeley.
California, 94705.

CD RINGS
from EUPHONIC TECHNOLOGY
The Compact Disc improvement everyone can hear!
Dramatic improvements in soundstage, imaging and detail.
ORDER TOLL FREE:

1-800-444-1428 Ext 101

EUPHONIC 19 Danbury Road  Ridgefield, CT 06877
technology Also Available From Selected Dealers

ACTIVE ELECTRONIX
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

Digital AudioTape
We have digital audio home, portable and
professional cassette recorders and tapes
(blank & prerecorded) IN STOCK NOW!

We were the first U.S. company to import
both CD and DAT into the U S. We carry

various DAT decks and offer the latest models
as soon as they become available.

Audio Gallery
(213) 829-3429

2716 Wilshire Blvd Santa Monica. CA 90403

nAcoustics,

The importance of
controlling room
resonances to realize
bass clarity is well
understood.

Now, the PhantomAcous-
-jcs Shadow actively
supresses the high pres-
sure zones which support
-03M resonances.
3ecause it responds

actively to pressure
occurances, the Phan-
tomAcoustics Shadow
outperforms oassive

"trapping" systems.

Its active capabilities
even allow absorption
of the out -of -phase
bass radiation to the rear
of a planer loudspeaker

for e<tendec bass
perception.

To receive a echnical
paper descrbing room
resonance control and
a list of Phan :omAcous-
tics dealers, write:
PhartomAceustics
c/o InConcort
12919 Earhat Avenue
Auburn, CA 35603

PhaltomAcoustics
products are exclusively
distributed by

Div sion of Threshold
Corporation
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...audible results
with the finest
in connecting
components.
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WIRE  AUDIO INTERCONNECTS  TIFFANY CONNECTORS  TONEARM cks,

So a mpi ra
14932 n Florida ave. tampa, Fla. 33613 1-81 961-3319

L MATCHED CRYSTAL CABLE  HEADSHELL LEADS  BINDING POST
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O-

Authorized dealer for:
ADCOM
AKG
ARAGON
ARISTON
BEYER
B&W'
CHICAGO SPEAKER STAND
CONRAD JOHNSON
CRAMOLIN
DAHLOUIST
DISCWASHER
GRADO
GRADO SIGNATURE
JPW
KOSS WIRELESS
KINDEL
MAGNUM DYNALAB
MAY AUDIO ACCESSORIES
MOD SQUAD
MONSTER
NILES

PROTON TELEVISION
PROTON TABLE RADIO
RATA
ROTEL
SENNHEISER
SHURE
SONOGRAPHE
SONRISE
SUMO
SUMIKO
SWITCHCRAFT
SYSTEMDEK
TARGET
TERK
3D ACOUSTICS
TORUMAT
TWEEK
VAMPIRE
VAN DEN HUL
VPI
WBT

IN STORE ONLY

AND OVER 250 MORE MANUFACTURERS OF BOTH
CONSUMER AND PROFESSIONAL AUDIO AND
ACCESSORIES.

Technical advice with no hype! Ask for me, Cal
Walker . . . I try to answer all calls personally.

FOUR PRIVATE LISTENING ROOMS
1620 South Blvd., Charlotte, NC 28203

Open 7 Days.
800-438-6040 USA 800-221-7267 NC

704-376-0350 Charlotte
Returns Require Written Authorization

WANTED TO BUY

WANTED: MARANTZ. McINTOSH, WESTERN. JBL, AL
TEC OLD EQUIPMENT JOE (213) 320-7020 9am-5pm.
TORRANCE, CA.

WANTED TO BUY
I WILL PAY RETAIL for all tube MARANTZ or used
McINTOSH tube or solid state. Need not work. (504)
885-6988 days.

DAHLOUIST DQ-LP 1 X -OVER MONSTER X -TERMINA-
TORS. Call Jeff (215) 628-2000 weekdays only 10-5pm.

DONT CALL ME (first) ON MARANTZ McIntosh, other tube
components. vintage speaker systems (Patricians, Tannoys,
J.B.L. Paragon, Hartsfields, etc.) esoteric High -end equip-
ment and better prewar radios until you're called the competi-
tion for best prices! (718) 377-7282 afternoons.

COMPACT DISCS

'0E11,C,Ai*IC
f,14) Yong EARS.
0 Free Catalog of CO's.

. Same day shippingityou order
. before 12:boon.EDT.

6191" DISCOUNT per disc on orders
of 10 or more.

0250.for UPS Cont. U.S..shipments.
Call Toll -Free to order:

1-800-333-4422
P.O. Box 616, Clifton Park, NY 12065

518-383-4855

IDOMk
PACT

EE

ENTRE

BUY -SELL -TRADE USED CDs, Videodiscs, VHS video. All
classical and opera. Tues-Fri 3-9. Sat 10-4 EST. MC Visa.
PRO MUSICA LTD. (716) 693-5150.

DIRECT -TO -TAPE RECORDINGS -CD's and 70 + DAT
tapes plus other tape formats. Primarily classical/jazz. Send
75 cents (3 stamps), for CATALOG/NEWSLETTER to:
Direct -to -Tape Recording, 14-R Station Avenue. Haddon
Heights, NJ 08035.

DIMENSIONAL PURITY VANDERSTEEN AUDIO
Van iersteen 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
shales in this commitment, and has been
carefully selected for his ability to deal with
the :omplex task of assembling a musically
satisfying system. Although sometimes
hard to find, he is well worth seeking out.

Write or call for a brochure andthe
name of your nearest dealer.

VANDERSTEEN AUDIO
116 WEST FOURTH STREET
HANFORD, CALIFORNIA 93230 USA
(209) 582-0324

COMPACT DISCS
Your Sound Investment. Buy the CDs and records you
can't locate elsewhere imported and domestic. in Goldmine.
Also. music articles. interviews and discographies. Free
Sample. or 13 issues for $22.00 (U.S. only). Goldmine, Dept.
BKK 700 E. State St.. Iola. WI 54990.

Test your system with critically acclaimed Verany CD's:
"Compact Test (1)" $17. "Digital Test (21" $34. $3 S/H.
Details, catalog: DB Systems. Main St.. Rindge, NH 03461.
(603)899-5121.

BLANK TAPES

3.95 SHIPPING ANY SIZE ORDER. UPS 1-900-245-6000
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TAPE WORLD 220 SPRING ST. BUTLER PA MOM
TRIAD: DAT CALL

M -F 8:30-5:00
4122818621
800/ 245-6000

O

AMPEX OPEN REEL TAPE -USED ONCE: 1800'. or
2400'. (Boxed) -10 Reels: $25.00. Sample: $2.50. Also:
New MAXELL reels/cassettes. AUDIO TAPES, Box 9584E,
Alexandria, VA 22304. (703) 370-5555. VISA'MC.

PRECISION TEST CASSETTE RANGE. Individually digi-
tally mastered in real time. $6.50-$35.00. Details: Ian Har-
rison, 7, Mill Hill, Repton, Derby,
DE6 6GO. England. Tel: 011 44 283 702875.

AUDIOPHILE RECORDS

AUDIOPHILE WAREHOUSE LIQUIDATION! Direct -to -
Disc. Halfspeed, Quiet( II Recordings. 2000 available. Great
Prices --example: "Abbey Road" (new) was $75.00, now
$45.00! Elusive Disc. 4216 Beverly Blvd.. Suite 230. Los
Angeles, CA 90004. (213) 388-7176.

AUDIOPHILE LP'S
AND CD'S

IN PRINT

Mobile Fidelity, Reference Recording, Sheffield Labs.
Chesky, Wilson, M & K. American Gramophone, Pro-
prius, OPUS 3, Lyrita, Linn Re -cut, EMI, Waterlilly, North
Star. Odin, Japanese and British Imports (los), Many
TAS recommended LP's !

OUT OF PRINTS

Nautilus, Super Disks, Nimbus, UHQR, MFSL Beatles,
Stones, Sinatra Boxes, Direct to Disc by Crystal Clear,
Umbrella, EMI, RCA LSC, Mercury SR. Casino Royal,
CBS Mastersounds. Etc.

AUDIOPHILE CD'S

MFSL Gold "Ultra Disk", Bainbridge "Colossus". Elite
"Stereo play", Three Blind Mice, Telarc. plus the above
labels.

ACCESSORIES BY:

Nitty Gritty, LAST. Audio Quest

ALSO: ONE STOP distributor pricing for Audio Record
store, offering all brands above The LARGEST inven-
tory and FASTEST service!

Call for catalog

Acoustic Sounds
P.O. Box 2043

Salina, Kansas 67402
913-825-8609

AUDIOPHILE ALBUMS FROM SOUND ADVICE! Mobile
fidelity, Reference Recordings, Sheffield Lab. Chesky,
Wilson Audio. U.H.O.R.'s collection, etc... SOUND ADVICE:
8215 Grand. Kansas City, MO 64114. (816) 361-2713. Au-
diophile albums represent the final effort for the analog
recording medium. Keep the faith.

TURNTABLES

MERRILL MODS...For the AR turntable. Call Under-
ground Sound. 2125 Central Ave., Memphis, TN 38104.
(901) 272-1275.
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INVENTIONS WANTED
INVENTORS!! Call the INNOVATION CENTER in Wash-
ington D.C.-For FREE info call in U.S. & CANADA: 1(800)
228-7700. tyyS\

PARTS & ACCESSORIES

MIT cables, custom terminations, Camacs, Monster RCA,
hi -flexibility all MIT tonearm sets, XLR balanced; Shotgun
CVT; MIT hookup wire for internal rewiring; MIT harness &
mods for INFINITY'S: customized Athena PolyPhasors;
CLEMENTS speakers; ASC Tube Traps; Solen, Sidereal,
Wonder Caps -solder -wire: Resistas; Odyssey, Tiffany con-
nectors; custom Tiptoes: many accessories -mod parts, $1
catalog ($3 overseas): Michael Percy, Box 526, Inverness,
CA 94937; (415) 669-7181.

Your search for
refinement will end here.

AUDIO APPLICATIONS BOOKSHELF. More than forty
titles: BUTTERWORTHS, SAMS, DOVER, GRAM-
OPHONE, McGRAW-HILL, TAB, PENGUIN, others. Widest
selection by mail-order anywhere. Complete information

Brown Electronic Labs
2530 Berryessa Rd., Suite 126, San Jose, CA 95132

-from:OLD COLONY BOOKS, P.O. Box 243A, Peterborough.
NH 03458. 924-6371.(603)

Ihe Feat 1 tit e
CAR STEREO I ii %timid tut' ill e

CAR STEREO -GET THE FACTS, NOT A SALES PITCH.
250 pages of information you can't get anywhere else. "HOW
TO BUY CAR STEREO"-Send $14.95 to GRAY

666

l'Al i /21
PUBLISHERS, 703 East Broadway, Suite 1-U, Tucson, AZ
85719, or VISA/MC/DISCOVERY. Call 1(800) BE4-UBUY.
Satisfaction Guaranteed!

At SOUND STAGE you can talk to a
knowledgeable salesperson who will advise
you on the best audio or video equipment
that meets your needs and budget. From

large
RETAIL MART

our selection you can compare
performance specifications and prices.

ALL SOUND STAGE equipment Includes:
 30 -day best

WE HAVE THE FINEST SHOWROOM in our area with
the best selection of audio/video components available.
We represent Adcom, Infinity, Thorens, Dual, Jamo,
Yamaha, Canton, Luxman, Klipsch, SONY ES, and
more. CONTINENTAL SOUND, 98-77 Queens Blvd..
Forest Hills, NY 11375. (718) 459-7507.

price protection
free 3 -year warranty with ports b. labor
free delivery
PLEASE, NO MAIL ORDER

NAD CARVER DENON BANG & OLUFSEN
ADS M&K ENERGY DBX
CwD GRADO ELITE AUDI

SOUNDFIELD
O CONTRO,

DCM PULSAR SIGNET MONSTER CABLE
NEC KLOSS LINGO BOX

AMBRIA TALISMAN
Call for hoursPUBLICATIONS store
(718) 961-9888

HIGH END SPEAKER CABLE
Construct your own audiophile grade cable. Simple,
inexpensive. Instructions, technical details $5.00. Guar-
anteed, SONUS, 3962 W. Demery, Jacksonville, FL
32250.

115W 40thSt.
NYC, NY 10018
(behv B'woy 8 6th)

 i 73 &midway
NYC, NY 10007
(NW comer of
away 8 Cortiondn
i 84.10 Horace Harding
FreshMeadowNY 1136510.25

V .

SCIPMD
STAGE

bp AlUIDH)4-`111A
LIE) II: : :

BUSINESS OPPORTUNITIES

GET PAID for mailing letters! $200.00 daily. Write: PAASE-
MR8. 161 Lincolnway, North Aurora, IL SERVICES

60542.

MISCELLANEOUS
Audio Repairs and Restorations BY Richard Modafferi,
former Senior Engineer ay McIntosh and Clif Ramey, former

TERMPAPER assistance. 15.278 papers available! 306-
page catalog-rush $2.00. Research, 11322 Idaho
#206AD, Los Angeles 90025. TOLL FREE HOTLINE: (800)
351-0222 (California: (213) 477-8226).

Senior Service Technician at McIntosh. Over 55 years com-
bined experience. See our ad at the beginning of the classi-
fieds. AUDIO CLASSICS, United States Post Office Build -
Hng, POB 176MR, Walton, NY 13856. (607) 865-7200
8AM-5PM EST Mon. -Fri.

-Audio Advertiser for over a Decade -
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The new VMPS Super Tower III is the evolutionary
successor to the Super Tower 11a/R, one of the
most highlyacclaimed large speakers of the decade
(which remains available).

The new system encorporates numerous design
advancements including doublethick front baffle,
antidiffracton round vertical cabinet edges, flush -
mounted drivers, Soundcoat cabinet damping, new
10" high acceleration midbass woofers, multigage
Teflon solid core internal wiring, all Wondercap
crossovers, four Focal inverted hardcome tweeters,
and more. Bass extension (-3dB at 17Hz/1W
drive), THD (no more than 0.25% for 1W), sensiti-
vity (96dB/1W/1 m) and overall linearity and natu-
ralness of sound are unsurpassed by any competi-
tor regardless of price.
Hear VMPS speakers, John Curl electronics (such
as the SCP2A phono preamp, $2250), and our
new Hybrid Interconnects ($90 per 1 m pair)
offering state of the art performance at reasonable
cost, at the dealers below. Or write us for bro-
chu'-es and test reports on the three VMPS
Subwoofers (Smaller, $229ea kit, $299ea assem;
Original, $329ea kit, $399ea assem: Larger,
$439ea kit $549ea assem), the new MiniTower
Ila ($369ea kit, $479ea assem) and our other
floorstanding and OSO bookshelf systems. Prices
include free shipping in 48 US states and kits are
supplied with fully assembled cabinets.

VMPS AUDIO PRODUCTS
div. Itone Audio

3412 Eric Ct. El Sobrante Ca 94803
(415) 222-4276

Hear VMPS at: The Listening Studio, Boston: Par Troy
Sound, Parsippany NJ: Dynamic Sound, Washington DC:
American Audio, Greenville SC; Mountaineer Telephone.
Beckley WV; Arthur Morgan, Lake Mary Fl: Audio by Caruso.
Miami FL Audio Specialists. South Bend, In; Stereo Exchange,
Palestine II; Encore Audio, Lees Summit Mo; Shadow Creek
Ltd, Minneapolis Mn; Reference Sound, Eagle Rock, Ca;
Sounds Unique, San Jose Ca; Ultimate Sound. San Francisco
Ca; Custom Audio, Novato, Ca; Itone Audio, El Sobrante Ca.
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DECKS EQUALIZERS

BU

Titio Mrittit Supet Speeinta!

Teac AD -4
CD Player/Cassette Deck Combo

 Wireless remote control of both CD & cassette
sections  16 -track random program dubbing &
play  Dolby B & C  Auto reverse record/play
 Synchro start dubbing

Pace
le $2 7495 (TEA

Retail $594)9

Nikko A-450
Power Amplifier, 220 -watts per channel . . $49995

Nikko A-230
Pro Power Amplifier, 120 watts per channel $2999,

Nikko NT -950
Highly rated AM/FM stereo tuner

$15995

Audioquest "Feet"
4 -Pack of sorbothane component feet

$3495

Dual CS-5000/X3MC
Belt drive turntable with Ortolan cartridge $4499$

Audioquest CD60 CD Ring Kit ff
For better tracking and sound, 60 -Pack . . . '3995

ADC SS -525X
Automatic computerized graphic equolizer$3499$

Terk 9500
High quality indoor electric FM antenna . . $499$

Grado TLZ
Top -of -the -Line signature series cartridge CALL

Pioneer LD-Vil
Laserdisc player, plays both sides CALL

AudioQuest Turntable Mat
Sorbothane material for deeper tighter bass $349$

Teac AD -7
Remote CD Player/Cassette Combination $3999$

Bose AM5
Acoustimass speaker system $699"

Technics SL -P555
Compact disc player, 4X oversampling . . $29995

Teac 70
Remote

PD-4
CD player, Dual D/A's, 16 -bit . . , $1999$

Nikko D-100111
3 -head cassette deck, Dolby B, C & dbx . $29995

3eYercrn`aiePT-992 $1899$1heoudophrscciceovIngcoil assembly

Maxell XL-IIS 100
New 100 minute length, perfect for CD's Each $299

ALL PRODUCTS CARRY MANUFACTURERS WARRANTIES

TO ORDER BY MAIL Mill
SFMDLIONFY ORDER, CERIUM° OR CASHIER'S CHECK VISA AJAX or DIS VECOR CAP
g;VVVNIVO7S16.4=AZYNFIVZMWASIVI: rze."%tt°:::;

ROT MR00141/1 FOR 1,00R1/.CAL FRRORS
AU MUICIIIIIVIS MIND MM. f AC /01,1, NO, KV% 0...1.10

m.1-800-221-8180
,,a1 00-426-6027n_cn n..._

L-Ri 7e4<)gerore6_1...9.1,/
Acoustat  Apogee  Ar ago,,  BesL.r , , ! ,,  Be. W  LeTstl.  LWD  anx 
Dual  Energy  Fried  Hatter  Miner, iier, ,f  .JVC Video  Koetsu  Krell  Magnum
 Meitner  Meodan  MIT  Mod Squad  Monster  SAD  Onkyo  Orlofon  Rolet 
Shure  SME  Snell  Sony ES  SOTA  Stan  Sumiko  Velodyne  Well Tempered

Sound & Music
Sales 6 Service  351 Pleasant SI  Northamoton MA 01060.14131584-9547

SERVICES

Professional repair of your high -end audio equipment.
For every repaired unit, full print out of specifications
and shipping via UPS. Call: (616) 637-9167. Audio Ser-
vice Corporation, 505 Phoenix St., South Haven,
MI 49090.

MAIL ORDER

CHAIMAAMODIFICATI OqC
Our speaker cables and interconnects bring the music back to you!

 Upgrades for Thorens turntables 8. Grado cartridges

 Corktone Platter Mat, F-1 Dustcover Weight and more ...

Complete catalog $3.00, refundable with purchase.

1925 Mass. husets Avenue, Cambridge, MA (617)354-8933

ABARGAIN: TECHNICS STYLUS/GUAGE $159.;
100CMK4 6475.: STAX PRO/LAMBDA (#31 $799.; PRO/
LAMBDA (#1) $499.: GRACE 747 $169.: F9E (SUPER)
$160.: F93RUBY $229.; DENON 103D, KOETSU,
FR1MK3F $235.; SGT PEPPER-UHOR $169.; ZEISS BIN-
OCULARS, ALL UNUSED; (212) 966-1355 (Day); (201)
863-4278 (Eve.).

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. OPEN 24 HOURS A DAY. ALL PRODUCTS
COVERED BY MANUFACTURERS' U.S.A. WARRANTY.
AMERISOUND SALES, INC., JACKSONVILLE, FLORIDA
32241. EAST: (904) 262-4000, WEST: (818) 243-1168.

THE BEST RECORD RACK IN AMERICA. Stackable, port-
able, oak units hold LP's, CD's and tapes. Free MaHorder
Brochure, (please mention Audio). Per Madsen Design:
(415) 928-4509. P.O.Box 330101, San Francisco, CA 94133.

TOUCH SYSTEM. Listen to music through your skin.
Feel a concert of pleasure anywhere it touches you.
Massage -like. $35. Auditac, Box 99141, San Francisco, CA
94109.

lSP
®audio technics

c.,

YOUR SEARCH IS OVER!
V) MIMI- ''EllIWINWelli
I.. We specialize in hard to find

phono cartridges and orig-
inal replacement styli only!!

i (800) 221-0906
CALL TOLL -FREE FOR
FREE PRICE QUOTES vrsA -AND VISA/MC ORDERS .

N.Y. STATE 151415491112 ........c...,

SEND SELF ADDRESSED .p.
STAMPED ENVELOPE FOR , . .

OUR FREE CATALOG. LL:-Q71,

LYLE CARTRIDGES
Dept. A, Box 158

Valley Stream, N.Y. 11582

Phones Open Mon -Sat 9 am -8 pm

orroron SHURE sramron
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BEST OF BOTH WORLDS

Great musical performances preserved on analog LP and
compact disc continue to benefit from the further refine-
ment of analog technology. The No. 25 Dual Monaural
Phono Preamplifier and balanced input option expand the
flexibility and performance available from the No. 26 Dual
Monaural Preamplifier system. When used together, or
independently, tney offer a new level of performance and
musical realism for any phono or balanced output high
level source.

All Mark Levinson products are handcrafted 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* product ar(' (1esirjoucl and n orruk-ic turec1 by MADRIGAL AUDIO LABORATORIES
PO Box /81. Middletown. CT 06451 Ill TLx



LISTENING TO THIS ON ANOTHER
CD PLAYER COULD BE THE REALTRAGEDY.

Technics SL-P999-with 20 -bit, 4 DAC,
8 times oversampling.

When you listen to Madame Butterfly on our
new CD player, you'll not only be listening to a great
tragedy. You could be avoiding one.

The Technics SL -P999 has a 20 -bit digital
processing system that can help reproduce sound
with greater accuracy than most conventional
systems. And if that's
not enough ,with 4 DAC's
and 8x oversampling
it all but eliminates
things like crossover
distortion. All of which
helps reproduce sound
so beautifully, you Technics 20 -

would need a front row ticket to get any closer
to the music.

Of course, our new CD player has features
like an optical digital output, 32 -key random ac-
cess programming and a special interactive editing
system. But as impressive as all this sounds on
paper, it's not nearly as impressive as it sounds in
person. Just ask the Technics dealer in your area

to play an aria from
Madame Butterfly.

bit CD player

If you really enjoy a
great tragedy, come fully
prepared. Bring plenty
of tissues.

Technics
The science of sound

Enter No. 1 on Reader Service Card


