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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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TD< enter_ the digital recordingera
with a BP NG! Introducing our exclusive HX-S petal-particle fcr-wlation
for Type ír tHigh-Bias) reacr_'ngs. It
dehvers everything promises by metal
tape-on any cassette deck will a
Type II switch.
High frequency saturatio- ceases to
be a protlem since TDK I-XS 13 capable of an VOL of +4 dB all) kHz.
HX-S also delivers exoepfional highenc respoise. Plus a wider dyramic
range. With further improvements in
overall seesitivity of up to 1 5 dB.
These superior recordingcharacte isstics:sake HX-S perfed-ordubbi-g high-powered, treble- otensive
digtal scLrce material wit zpt mum
results.
And TCK makes sure tie- performance never fizzles, with our specially
en inee-ed, trouble -free _oiatory
Standard cassette mecharitrr for

MECHANISM

So before you try any other rassstte,
up TDK HX-S. she frst
metal particle formulatioi for -ype
(High -B as) and digitally-s zeroed
recordings.
It's a3solutely digital dirarrite!

&TDK

THE MACHINE FOR YOUR MACHINE.

C1984 TDK Etectromcs Corp.
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It seems there is one road that most Sony owners would gladly travel again.
The road to a Sony car stereo.
In a recent survey, an overwhelming majority of Sony car stereo owners contacted
gave Sony the ultimate testimonial. They said they would be more than willing to
buy a Sony again*. As one Sony owner, Ronald Dokken of Minneapolis, Minnesota, volunteered, "When there's a car stereo that sounds as good and works as well as a
Sony, why would you want another one?"
In fact, most Sony car stereo owners when asked went so far as to say that they
would keep their car stereos longer than they'd keep their cars. Or,, in the words of
Valerie Roussel of New Orleans, Louisiana: "My car was in the shop for a few weeks.
I missed my car stereo a lot more than my car:' And Mark Share óf Tempe, Arizona,
added, "I have two cars and two kinds of car stereos. I find myself driving the car with
the better sounding one-the Sony"
Which is not at all surprising, considering the fact that Sony car stereos are
not just engineered to perform reliably. They are also engineered to deliver brilliant high-fidelity stereo sound. Because they take advantage of the same experience
and innovative technology that goes into Sony's home stereos.
So if you're in the market for a car stereo, it makes sense to go down the same
road that 4 out of 5 Sony owners would travel.
Buy the Sony.
THE ONE AND ONLY

SONY
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Sherwood announces the latest
think in second generation CD
audio technology:
Affordability
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The compact disc just may be the most heart -stopping
concept in sound since stereo. But the most heart stopping feature of compact disc players has been their
price. Now, with Sherwood's new CDP-100, you can
relax about money and really get excited about sound.
A tradition of affordable excellence.
Sherwood is well-known for high -quality audio products
at affordable prices. And oil- new CD player is no
exception. While others were still on first generation
models, we combined advanced second -generation
performance with a no-nonsense array of useful,
features. And we did it in a way that not only makes
sense, but saves you dollars as well.
Three laser beams for better tracking. Most
CD players use only one laser beam. Sherwood put a
three -beam laser into the CDP-100, because a three beam system virtually eliminates distortion caused by
spurious data from adjacert tracks.
7tvo filters, not one.
All CD's require filters, because the decoding of digital

sound generates a sampling frequency which must be
filtered out, or distortions will be heard.
Other CD players use one very steep analog filter; this
can cause phase distorton. Sherwood's answer is to
use a digital filter to double the sampling frequency,
then use a more gentle type cf analog filter for reduced
phase distortion. The result: tetter sound at less cost.

Easy -to-use functional controls.
Inserting a disc is easy, thanks to a "smart" nutorized
drawer under microprocessor operation. (It even knows
if you accidentally put the disc in upside down.)
You can easily access any selection, and there's a twospeed fast forward and backward, so you can listen
while you quickly locate the spot you want to near.
You can even set the CDP-100 to repeat the entire disc
for continuous music.
Find out how advanced, easy-to use, and affordable
Sherwood's new CDP-100 really is at your nearest
Sherwood dealer. To find him, call (800) 841-1412
during west coast business hours.

Sherwood
Quality and Innovation You Can Afford
17107 Kingsview Avenue, Carson, CA 90746. In Canada:

The Pringle Grow, Don Mills, Ontario

Enter No. 25 on Reader Service Card

ROADSIGNS
IVAN BERGER

I SCREAM CONES

üL.r1É[taaffteú

Sun and Speakers
The sun can damage speaker
cones, warping some and drying out
others. once had a rear-deck
speaker whose black cone was
dappled with sun -bleached spots,
apparently focused in by the grille,
whose small round holes acted like a
fuzzy pinhole -camera lens. MTX
suggests a solution, already used in
their Polyplex speaker line:
Transparent polypropylene, which lets
the sunlight through instead of
absorbing it as heat.
A spokesman for Infinity (which also
I

uses transparent polypropylene)
found this logical but added that the
biggest enemy of polypropylene is
not heat so much as ultraviolet light.
Since window -glass filters out UV, this
is no problem in most cars, but in
convertibles, a scrim should be
mounted beneath the grille of such a
speaker, to protect it.
If you're building your own car
system from home drivers, don't
confuse polypropylene with
Bextrene-the latter is a fine material
for home use, but not for the heat of a
parked car in summer.

different directions than the system
imperfections it's supposed to mask.
Browsing through our July 1975
issue (which contained our first Car
Stereo Directory), found these
comments in Richard C. Heyser's
review of the ADS 2001 amp/speaker
system:
"A clean audio system does not
suffer as much from limited dynamic
range when road noise is present as
music systems of more conventional
limitations do. [My car's] regular FM
receiver and speaker are almost
useless for symphonic music at
Clean Cuts
highway speeds unless the windows
There are still those who say that
clean sound is unimportant in the car, are rolled up. Quiet passages just
because the high ambient -noise level disappear. ... [With the 2001] quiet
passages were down but not out.
will mask the system's noise,
distortion and absence of some sonic Perhaps the fact that the overall level
could be raised to overcome the
subtleties. Horsefeathers!
masking of road noise has something
Listen to a clean, powerful car
system, and you'll realize the masking to do with this, but could 'stay with'
complex music dynamics better with
doesn't happen all that much. The
the 2001 than with the conventional
noise that's supposed to do it is of
different frequencies and comes from audio system."
I

V

7.6

I

6

Beta/VHS Car -Fi?
The Compact Disc may not be the
only new recording medium with
potential for use in the car. Aiwa has
suggested, in passing, that a Beta Hi Fi portable could provide hours of
music on a single tape, requiring no
attention from the driver. And the
fidelity, of course, would be superb.
There are some problems, though.
You'd have to decide when you made
up your tape just what you'd want to
hear, and in what order. Not many
VCRs provide index locators which let
you find the start of each recorded
section, and even with those, you'd
have to stop and restart the recorder
after each selection to record the
index mark-no problem if you want
one index mark for each opera of the
Ring cycle, but a nuisance if you want
one for each cut of a pop album.
There's also the question of size.
The smallest Beta Hi -Fi units are
much bigger than most car-stereo
units (though not a whole lot bigger
than the Nakamichi audio portables
that people used to use in cars), and,
know, Beta Hi -Fi is not yet
available in the even smaller
Betamovie-size transport (not
available yet without a camera
attached) or the even -smaller Toshiba
V -X34 portable.
But what about VHS Hi -Fi, which is
just arriving? The VHS cassette is
bigger than the Beta-but,
nonetheless, VHS portables are here
(from Canon, Panasonic and others)
that are smaller than any current Beta
Hi -Fi models. The VHS -C tapes are
even more compact, but they only run
for 20 minutes-no time advantage
there! The new ultra -compact 8 -mm
video format is also limited in time (90
minutes so far, with the possibility of
120 minutes someday), and no Hi -Fi
sound system has yet been
suggested for it.
as far as

I

Stereo AM
"RCA Broadcast Systems
demonstrated a proposéd AM system
at the recent National Association of
Broadcasters meeting. ... Mono
receivers would be able to receive a
single component signal with no
degradation in performance."
Audio, August 1975
AUDIO/AUGUST 1984
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BASF

THE WORLD'S QUIETEST TAPE
If you won't settle for anything less than pure music, accept nothing
less than BASF Pure Chrome audio tape. Unlike ferric oxide tapes,
BASF Pure Chrome is made of perfectly shaped chromium dioxide
particles. And the exclusive Chrome formulation delivers the lowest
background noise of any tape in the world, as well as outstanding
sensitivity in the critical high frequency range. And this extraordinary
tape is designed especially for the Type II Chrome Bias position. So
make surand you othe
hearing l of
music and none of the tape. Make the
switch today to the world's quietest
%/
tape. BASF Chrome.
Chrome Audio & Video Tapes

Enter No. 5 on Reader Service Card
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His Master's Snake
We all know the famous picture of
the dog looking into the gramophone
horn. It's been used as a logo for
decades, by companies all over the
world, which once were related: RCA
here, Britain's HMV ("His Master's
Voice," named after the painting they
were first to use), JVC (Japan Victor
Co.), and so on. But in India, the dog

is considered unclean and so is
replaced on record labels by a cobra,
with a supporting cast of antelopes,
tigers and turtles-or so understand
from a review of a recorded -music
history book, The Incredible Music

Walkman Progress
World freestyle ballet ski champion
Jan Bucher shows how modern
integrated circuits have shrunk the
Sony Walkman, compared to the
Class -A, all -tube original prototype
behind her.

Subjectivity

1
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Machine, edited by Jacques Lowe.
(The review appeared in TLS, The
Times Literary Supplement of
London.)

As hardware and recordings
improve, the differences one must
listen for can become quite small.
While differences no one can hear are
not worth pursuing, how audible must
a change be to be worthwhile?
If you can hear the difference (even
if others you trust say they don't), and
if you can hear it consistently, even
when you weren't expecting to, then
the difference is real. That leaves two
questions: Is the difference really an
improvement? And if so, is it worth its
cost to you? With subtle differences,
the first is often hard to call; the
second, which depends on the price,
your income, and your priorities, is
only a little easier.
If you can't hear the difference,
then you're faced with a dilemma.
Should you trust others' ears and buy
it-with the risk that the difference
either never did exist or that you'll
never learn to hear it? Or should you
pass it by, trusting that the difference
never will be audible to you? It's a
rough decision, especially as some
subtle differences take a while to
become aware of.
The choice is yours-and purely

subjective.
8

The Importance of Being Imaged
Until stereo came in, the main focus
of hi-fi design was on improving
purely monophonic aspects of sound
quality-reducing noise and
distortion, extending and smoothing
frequency response, expanding
dynamic range. With stereo, two new
factors entered: Ambience, the ability
to reproduce the space in which the
recording took place, and imaging,
the reproduction of instrument
locations within that sound field. As
distortion, noise and frequency
response come more and more under
control, increasing attention has been
devoted to these two new factors,
especially imaging. To some
audiophiles, it seems, imaging has
become the touchstone by which the
quality of equipment and recordings
should be judged.
agree with those who feel that
imaging and ambience add to
listening enjoyment and enhance the
concert -hall illusion. But don't quite
agree with those who feel that
imaging reproduces a concert -hall
reality. attend an average of 20 live
musical events per year (all
classical), and find that,'from most
seats in the concert hall, imaging is
far less precise than it is on good
home systems.
In the concert hall, imaging is only
really sharp when you sit fairly far up
front, at least in the front half of the
hall. From some seats there, the
orchestra also subtends a wider
angle than most home systems'
speakers do, which makes the image
much broader, as well. usually sit
farther back, where the sonic blend is
better, the ambience richer-and the
ticket prices cheaper. (Paying more
would mean hearing less, by cutting
me down to fewer tickets.)
So imaging is often better at
home=and a good thing, too, as
that's your only clue to what is
happening in the sound stage. In the
concert hall, you can just look; in fact,
you have to close your eyes to
become consciously aware of what is
happening sonically. (It's often for
less "hi-fi" than you'd think.)
I

I

I

I

I

It's the illusion, not the reality, that

tight imaging fosters. That's just
fine-as long as we know the
difference.
AUDIO/AUGUST 1984
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The SOUNDCRAFTSMEN SE550 Graphic Equalizer
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THE NEW SOUNDCRAFTSMEN
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SE550-

A NEW HIGH IN PERFORMANCE, A NEW LOW IN COST!!
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The SE550 features 10 individual bands of frequency adjustment, covering the ENTIRE RANGE
of human hearing, for EACH channel. Tape Monitor, Tape Equalization and El) Bypass controls
are located conveniently on the front panel. There is even a handy A.C. outlet on the rear
panel for your tape recorder. Most importantly, the performance is pure Soundcraitsmenl

-

1548

\MILIfINNWAVADIANELVA
32

As with all Soundcraftsmen Equalizers, the SE550 is supplied complete
_with 12" LP Frequency Spectrum Analyzer Test Record, Computone
charts for instant EQ curve recall, connecting cables and accessory case.
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15dB
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Fifteen years, of designing and manufacturing the finest Graphic Equalizers, for High Fidelity
and Professiprtal Sound applications, have culminated in our newest model, the SE550. With
the SE550 it is possible to "NEUTRALIZE" virtually all negative room acoustic effects, freeing
your stereo system to perform exactly as was intended by Its designers. In its overall sonic
capabilities the SE550 comes remarkably close to our own more expensive "industry standard" equalizers, making it an exceptional value at its low price!

>/

l

115

64

250 500

1K

4K

2K
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The linear filter action shown above contributes to the SE550's
minimum phase shift and low distortion unequalled In equalizers in its price range. ±1EdB/Octave, 18dB Unity Gain range.

AMERICA'S LEADER IN AMPLIFIER,
PREAMPLIFIER, EQUALIZER
AND ANALYZER TECHNOLOGY...
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DIGITAL QUARTZ AM-FM-FM STEREO TUNER...

7105.3,

AM -FM -FM Stereo Tuner with 7 AM, 7 FM Station Presets, Automatic or Manual
Scanning, Active High Blend Circuitry...

T
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WORLD'S MOST VERSATILE PREAMPLIFIERS...
'Featuring -97dB Phone S/N, Adjustable Phono Capacitance and Impedance, Moving Coil Inputs, Phono Input Level Controls, Exclusive AutcBridge® circuit for
Mono Operation of Stereo Amplifiers C TRIPLE POWER OUTPUT, Push -Button
Patch Bay with Two External Processor Loops, Digital and Video/Audio Inputs,
10-octave EO, Precision Passive Coil El Circuitry and Differential/Comparator®
for Highest Gain, Lowest Distortion and No "Clipping" of Wide Dynamic -Range
Materiá. 12" LP Analyzer Test Record and Charts with El's...

REAL-TIME SCAN-ALYZERIEQUALIZERS AND
EQUALIZERS, ACCURACY TO 0.1dB...
REVOLUTIONARY Differential/Comparator* circuitry makes possible Accuracy to
0.1dB! Automatic or Manual Octave Scanning for Fast, Accurate Analyzing and
Equalizing. Precision Passive Coil Filters for Highest Gain, Lowest Distortion, ScanAlyzer Models. With and Without Built-in Equalizers. No Calibrated Microphone
necessary. 12" LP Analyzer Test Record and Charts with
Ys...

REVOLUTIONARY CLASS "H" AND
MOSFET AMPLIFIERS, 125 TO 555 WATTS P/C...
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FULL -COLOR BROCHURE, S19.95 EO-EVALUATION KIT, includes 1-12" LP Frequency Spectrum Analysis Test Record.
of Computone Charts, 1 -Connector Cable for comparison test, 1 -instruction folder for use with your present stereo system,
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The Trost advanced Stereo and Professional Amplifier Models, featuring Class H
Dual Signal -Tracking Power Supply, Auto -Buffer® for Continuous 2 -Ohm Operation,
No Current -Limiting, Power MOSFET circuitry for Highest Reliability, Calibrated
LED meters, A, B, and AB Speaker Switching...

FREE!
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BEHIND THE SCENES
BERT WHYTE

IN THE SHRILL OF THE MIKE
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hend the more rigorous demands of
digital recording (both as to equipment
./
and microphone techniques), the sad
.
fact is that far too many CDs with atro;
cious sound are still being released.
Most readers of this column know
that have also been reviewing CDs for
Audio for some time. You will have noted that I've not been very kind to a
number of recordings. Please under)/
stand that have not singled out any
particular company for poor sound; almost every record company issuing
Yw1
CDs is guilty of making some really
awful -sounding discs. What recording
transgressions report are mainly due
to a predilection of some labels for
certain recording techniques which al)
most inevitably lead to poor sound.
Another aspect of record reviewing
which must be particularly irritating to
many readers is the often wide disparity of opinions among critics in various
publications. By the same token, it is
interesting and somewhat reassuring
N
when critics, oceans apart, agree on
about overbright sound and orchestral the sonic merits of a recording.
This column had its genesis after
instruments (most especially the
strings) that were shrill, strident, edgy, became incensed with the incredibly
and glassy-in a word, unnatural. The poor sound of Deutsche Grammophon's CD of Richard Strauss' "Metamain bone of contention was that these
anomalies were inherent in the digital morphosen" and the famous "Death
recording process. Unfortunately, the and Transfiguration," with Herbert von
claims were bolstered, early on, by the Karajan conducting the Berlin Philharvery substantial number of CD record- mbnic Orchestra. Here is a recording
ings exhibiting these negative qualities in which von Karajan's performance
and indeed having a very poor sound. has been widely-and justifiablyThe vociferous anti -digital forces praised as magnificent and a veritable
have not accepted the idea that most tour de force. The playing of the suof the bad CD sound is due to poor perb Berlin Philharmonic is simply glorecording techniques and the inade- rious, but the sound quality is so poor
quacies of ancillary analog recording that it is hard to believe. The overall
equipment, from microphones to mix- sound is thin, which is exaggerated by
ing consoles. Now, almost 18 months the somewhat overly reverberant
after the launch of CD recordings and acoustics. The oppressive multi -microplayers, there have been significant phone technique compartmentalizes
improvements in the technology of the each section of the orchestra and complayers and a welcome reduction in pletely squashes any sense of atmotheir cost. There have also been refine- sphere. The worst aspect is the sound
ments in the mastering and processing of the first and second violins. have
of CD recordings and a notable in- heard more than enough shrill, stricrease in the availability of CDs with dent, and steely string tones on CDs
from many companies, but the sound
high -quality sound.
Yet, it must be noted that lists of here is a grotesque caricature of real recommended CD recordings in audio life violins. Moreover, the wonderful enpublications comprise fewer than 50 semble playing of the string section
titles. Whether this dearth of CDs with only serves to emphasize these dreadjust cannot imagine the
high -quality sound is a result of hide- ful shrieks.
bound adherence to analog recording DGG tonmeisters-the producer and
methodology or a failure to compre- the artists and repertoire director-sitI
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Disc was introduced into the American marketplace a little over a year ago,
with great fanfare and some rather extravagant claims. "Perfect sound forever" was a particular bit of hype that
ruffled the sensibilities of many audiophiles. Few could deny the new system
was a brilliant technological achieveThe Compact

ment, but almost from day one, the
quality of the CD's sound was the subject of heated controversy.
On the one hand, the CD was lavishly praised for its ruler-flat frequency
response, 90 -dB dynamic range, inaudible distortion, unmeasurable wow
and flutter, and-above all-the total
absence of ticks, clicks, and pops. Music was finally to be free of the tyranny
of noise. On the other hand, a voluble
group contended that digital sound
was seriously flawed, a premature and

retrograde step which badly degraded
the music signals. This anti -digital
group claimed that digital recording
significantly attenuated-or even destroyed-ambient and reverberant information. Further, they maintained
that inadequate sampling rates and
low bit density, plus problems with the
A/D and D/A converters and anomalies
in anti-aliasing filters, resulted in spurious effects which seriously marred the
sound. There were specific complaints
10
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Harvey's proudly present to the world the ultimate power amplifier... The Perreaux
5150B of New Zealand. An engineering masterpiece of the highest order.
The 51506 is actually capable of harnessing all the electricity your power
company can supply. Yet its brute strength is derived from its elegant simplicity.
The 5150B has no integrated chips or complex trick circuits. Perreaux accomplishes this demanding task with only 5 transistors in the driver stage and
12 transistors at the output. This most powerful of amplifiers has the shortest

r

-A

path with the fewest components
theoretical ideal of amplifier design.

virtual straight wire with gain, the

The creation of this leviathan that serves the art of music is an art in itself.
Every Perreaux audio component is completely handcrafted. The 5150B's
internal beauty and simplicity is reflected by its external design. There are
no flashing lights or panels that glow in the dark. It has no need to shout

.

41,

its authority. The 5150B's statement is made by the rows of Perreaux
designed heat sinks with over 60 dissipation ribs per inch. And by the hand
made front panel with its beveled edges and meticulous etched finish.

--

The impressive performance is also derived by this attention to detail.
Every transistor is tested, calibrated and matched by Pereaux. Every
audio component created undergoes several hundred quality control

inspections. Only Perreaux completely handcrafts in one facility, from
the cutting of the metal to insertion of the components to final testing.
THE POWER Suffice it to say the 51506's power is enough. There is
no wattage rating given. The power supply can deliver 2,000 amps
peak current to the circuit boards. Each channel is capable of deliver-

ing over 30 amps continuous current at the output along with
220 volts peak to peak. In addition to the extensive heat sinking,

i

V.;1`

convection cooling is utilized to silently draw cool air into the
amplifier. The 51506 is the greatest power available dedicated to
the reproduction of music.

-

THE PERFORMANCE Perreaux was not satisfied with creating
an amplifier of such power magnitude unless it was also the
finest sounding and performing. The 5150B's bandwidth extends
to 3,000,000 Hz. Its phase accuracy is ± 1° 20 to 20,000 Hz.
and T.I.M. distortion is unmeasureable by most test equipment. The sound emanating from this brute is smooth, delicate and accurate.

The 5150B's production is very limited. Perreaux's 10 years of manufacturing experience is brought to
those who demand the utmost in power, performance and quality.

a

culmination for
Price $3,500

Awarded the Audio/Video Magazine Hi Fi Grand Prix for its "Mercedes -like construction" Perreaux pre -amplifier and power
amplifier combinations start at two thousand dollars.
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Post Road, White Plains 914

948-3380

-

Here's Some

-

SOUND
VICE!
Before
you buy
check out the

constraints can prevent
this, no matter what the
anti -digital forces contend.

.

Professional Audio Buyers
Guide. It shows you the latest in
all your sound needs from mikes
and mixers to amps and speakers.

Complete with articles on how to
select the right equipment, product
features, specs and most
importantly prices.

and the

CD recordings will
improve. No technical

...

ting in an audition room presumably
equipped with a reasonably good quality playback system, listening to
this awful recording and approving it.
have always had the greatest respect
for Deutsche Grammophon, which has
made thousands of great recordings
over the years. However, since they
adopted multi -microphone techniques
some years ago, an unfortunately high
percentage of their recordings have
suffered from overbright, edgy string
sound. This situation existed before
digital recording, and now that it is in
daily use, the problem is exacerbated.
You may recall that about a year ago
reported that the president of DGG
had admitted, in Billboard magazine,
to recording problems with digital
sound, and he stated that DGG would
modify their techniques to remedy this.
Thus far, find no evidence of these
changes.
In terms of classical recording or
CD, DGG is by no means the only
offender. While it is true there are now
more CDs available with good sound,
the percentage of worthwhile titles
among the hundreds being released is
still woefully small. However, CD recordings are bound to improve, since
there are no technical constraints to
hinder such progress-no matter what
the anti -digital forces contend. These
sonic improvements will be almost exI
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Critical Listening Course.
This five cassette and accompanying text course provides guidance
in training the ear to recognize and
analyze sound accurately. Topics
include "Detecting distortion'. ...
-Reverberation effects- ... "Voice
colorations. ... "Signal versus
noise" ... and many more!
Call or write for more information

on our many other publications

SIE Publishing
976 Fernhill Avenue
Newbury Park, California 91320

(805) 498-0311
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clusively in recording technology.
While the companies pressing CDs will
undoubtedly turn out a better product
with stricter quality control, note that,
from the beginning, most CDs have
been remarkably free of glitches and
other defects.
Lest you think I'm just a nit-picking
old curmudgeon, let me admit that the
divergence of critical opinion mentioned earlier extends to me and other
critics respect a great deal.
For example, Angus McKenzie, who
is associated with Hi-Fi News and Record Review and is one of Britain's most
prestigious critics, both agrees and
disagrees with me. On a Philips CD of
the Bruckner Ninth Symphony, with the
Concertgebouw Orchestra, both he
and find the acoustics a bit too reverberant-but he finds the strings
smooth while find them steely. On a
Denon CD of Haydn and Boccherini
cello concertos, he found the solo cello
"marginally too close," while felt DenI
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on's engineers had gone too far the
other way.
On the London/Decca Mahler Ninth
Symphony, with Solti conducting the
Chicago Symphony Orchestra, both
Angus and felt that the high strings
were edgy. Though felt there was still
some really spectacular sound in many
parts of the recording, Angus thought it
"the sort of CD that anti -digital people
might well play and then try to blame
digits rather than sound balance." Yet,
despite these sonic defects, this Mahler Ninth won a Grammy award for
I

I

"best -engineered classical recording"!
(I heartily concur, however, in Sir
Georg Solti's picking up another Grammy for "best classical recording." The
performance is truly stupendous.)
know that Angus uses Quad ESL 63 speakers in his evaluations. It just
have been using
so happens that
both ESL -63s and the new Duntech
PCL-3 planar loudspeakers to review
CDs. These are about the most revealing speakers extant, and couple them
with Janis W-1 subwoofers for extended bass and more power handling.
also use a pair of B & W 801F speakers, because they are the official monitors for Decca, EMI, DGG, Philips and
others. Thus, can hear sonic qualities
and recording balances as perceived
by the recording engineers.
'Obviously, my tastes in equipment
overlap with those of Angus, so it's little
surprise that he and appear to be in
general agreement on the sound qualiI

I

I
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ties of CDs we both have reviewed.
What differences we perceive may be
due to our listening room acoustics.
And, although we sometimes audition
with the same speakers, different preamplifiers, amplifiers and other equipment might contribute to our divergence of opinion.
On the other hand, a comparison of
reviews of identical CDs by many other
critics makes me wonder if we are listening to the same recording!
One thing is certain: The Compact
Disc has proven to be a viable format,
a superior storage medium for recorded music which, in its highest manifestations of quality, affords audiophiles
the equivalent of original master recordings. For the very first time, there
are recordings that can tax the capabilities of even the most advanced and
exotic audio component systems.
ál
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The only component of your system you
should buy with your eyes closed.
When shopping for a speaker system, don't be mislead
by special shapes, sizes, or designs. Your proper concern

If your answers are all "yes," open your eyes and
check the model numbers of the Celestion speakers
is the sound coming out of the speaker, not the `magic"
you've been listening to. Our Ditton Models 100, 110 and
ingredients designed into it. We at Celestion are justifiably 250 all provide exceptional performance at prices to fit
proud of our proprietary design and analysis technology, into any system.
but we ask you to ignore our claims-along with those
Now that your ears have validated our design approach,
for competitive products-until your ears confirm the
we feel free to refer to our 60 years of innovation in
sonic truths of the matter.
speaker technology, our pioneering work in laser interWhen auditioning speakers, it's best to use familiar
ferometry, and our old-world/high-technology
material, preferably good clean recordings of
-craftsmanship that produces mechanically
acoustic instruments. Close your eyes.
superior, distortion -free drivers. To hear the
Do the speakers provide a realistic, wide
special sound of Celestion and-if you likesound stage with front to back depth?
to learn more about Celestion technology,
Does the sound have an open, airy
visit your Celestion dealer. He will open
e.
quality? Do voices come through cleanly
your eyes ... and ears!
without nasality or boxiness? Are individual instruments clearly delineated and
precisely focused in the stereo space
defined by the speakers?
The more you listen, the better we sound.

C Celestion

Kuniholm Drive

Enter No.

11

on Reader Service Card
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Box 521, Holliston, MA 01746 (617) 429-6706 - Telex 948417

A CASSETTE TAPE SOUND

LIKE MUSIC,
YOU'VE GOT TO KNOW WHAT MUSIC SOUNDS LIKE

TO MAKE

Think about it. What other tape manufacturer also builds professional
recording equipment including 24 -track and digital studio tape
recorders? What other tape manufacturer has 72 years of experience as a
major record company? Other tape manufacturers may talk about 'digital
ready," but do you know Denon developed the digital recording process
in 1972?

It is this unique combination of technical and musical expertise that
led Denon to use Dynamic Distortion Testing to optimize DX cassette
tape performance in the presence of real musical signals, not mere
laboratory test tones. The result is the most musical of all cassette taper
Denon DX -Cassette tape. When we claim it's better, we say it with
music.
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Uncerstanding how STAX electrostatic
earsoeckers work will explain why
they sounc so crasticclly superior.

SOUND ELEMENT

®

Fi

E0

e

.7.,...-ELECTROOES

e

e

e
ELECTRET
DIAPwRAOM

e

AMP

SRO..
ADAPTOR

If we speak of a headphone, it usually means a

dynamic one employing a dynamic transducer.
In the dynamic transducer the driving force is applied only to the one part of the diaphragm
which, therefore, must be stiff enough not to be
deformed by air load. However, stiff materials
considerably increase the diaphragm mass resulting in significant deterioration of transient
response. In addition, the ununiform force applied over the diaphragm area leads to what is
called "cone break-up". Hysteresis distortion
caused through the magnet Inevitable In the dynamic transducer cannot be ignored, either.
The electrostatic transducer adopted in the
STAX earspeakers consists of two parallel arranged fixed electrodes and several microns
thick (2 microns in the SR -Sigma, the SR -Lambda
and the SR-X/Mk3 and the SR -5N. 4 microns in
the SR -84 and the SR -34) high -polymer film
diaphragm suspended in the middle of the electrodes. The low -mass film diaphragm is supplied
with biasing voltage from the energizing adaptors or from the SRM-1/Mk2. In the electret type
earspeakers like the SR -84 and the SR -34 the
diaphragm is permanently charged minus. When

-*1

The new STAX SR -LAM BDA/SRM-1Mk2 Professional Earspeaker System provides
serious audiophiles unprecendented realism that even the most sophisticated
loudspeaker systems cannot provide. In applications where transparency, accurate
phasing, and natural tonal balance are required, the SR -Lambda Professional
Earspeaker System surpasses any other acoustical transducer.
The SR -Lambda Professional Earspeaker System was originally designed by the
West German automotive manufacturer Daimler-Benz for their research and quality
control engineers to use in car noise analysis. From a musical point of view, the end
result of the SR -Lambda Professional is so outstanding that STAX is now making it
available for home & studio use.

the fluctuating voltage of the audio signal is applied to the electrodes, the diaphragm is pulled
by the electrode which has the opposite charge
of the diaphragm's and simultaneously pushed
by the other electrode which then has the like
charge of the diaphragm's. The continuous flow
of alternating voltage in interpretation of audio
signals causes the diaphragm to vibrate in
faithful compliance with the amplifier output
without time lag, assuring undistorted sound
waves. This is why the STAX electrostatic
earspeakers sound so good. The figure above
shows the driving mechanism of the SR -84 and
the SR -34.
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SR -34

SR -84

SR -Lambda

SR -Sigma

Cost vs. Performance
Electret Earspeaker

Lambda Junior
Electret Earspeaker

Semi -Panoramic Imaging

Panoramic Imaging
Electrostatic Earspeaker

For a full brochure send

$3.00 to:

Electrostatic Earspeaker

STAX KOGYO, INC.,

940

E.
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TAPE GUIDE
HERMAN BURSTEIN

Tape Sensitivity and dbx NR
Q. I plan to buy a cassette deck
with Dolby B and C, and also plan to
buy a dbx noise -reduction unit. Will
there be any problem in adjusting the
dbx NR unit to work with the deck?
How will I adjust it for tape sensitivity?-Mark Eisert, Erie, Pa.
A. I foresee no problems in getting
the dbx unit to work properly with your
deck. In the unlikely event that a problem occurs even if you have carefully
followed the dbx instruction manual,
this type of question should be addressed to your audio dealer or to dbx.
No sensitivity adjustment is required
for dbx, although such an adjustment
is necessary in the case of Dolby NR if
good tracking and, therefore, good treble response are to be obtained.
trust you do not plan to record with
both Dolby (B or C) and dbx simultaneously. With the approximately 30 dB
of noise reduction achieved by dbx,
further noise reduction is probably superfluous and is apt to lead to problems, including poor Dolby tracking.
On the other hand, it may be interesting to experiment with simultaneous
operation of both NR systems. Sometimes things that are not supposed to
work do work-and vice versa.
I

sound level to that which approximately corresponds to the original level; the
loudness control is used to reduce the
listening level to a comfortable one and
at the same time automatically provides bass boost of more nearly the
correct amount than does a mere loudness switch.
If you lack a loudness control, you
can try using the bass control to boost
the bass when you play music at low
level. If this isn't satisfactory, you will
probably find that much better results
can be obtained with a graphic equalizer, which enables you to finely select
those portions of the audio spectrum
you wish to emphasize (or de-emphasize).

20 dB in S/N and dbx with its improvement of approximately 30 dB-both
virtually free from side effects to most
listeners. Hence, it appears desirable
and profitable for open -reel decks to
include an advanced NR system. By
doing so, they could achieve S/N well
into the 80s and 90s in terms of dBand this would rival digital performance. Why this isn't happening may
have to do with the manufacturers'
evaluations of the market.

Magnetization Worry
recently read that one should
Q.
never turn on a tape deck when it is
already in the record mode. That is just
what my little girl innocently did, and I
am wondering whether my deck is irrevocably ruined. I demagnetized the
Open -Reel NR
Q. Why is it that the vast majority of heads, using a cassette -contained deopen -reel tape decks do not incorpo- magnetizing device, and have not norate a noise -reduction system of any ticed any problem with recording or
playing tapes since then. However,
sort?-Híllel Brandes, Grantsville, Md.
A. As a general principle, noise -re- am not all that confident about my
duction systems are most audibly ef- ear's ability to detect losses of high
fective with noisy tape decks. Inas- frequencies, etc., and wonder whether
much as the signal-to-noise ratios of I am going to have to replace a deck I
fine open -reel decks reach well above like or run a serious risk of degrading
1

1

all the tapes I play.-Porter C. Holman,
New York, N.Y.
A. There might be a slight chance of
magnetizing the record head if the
power were turned on just when a very
"Thin" Sound at Low Volume
high signal level was fed to the head,
Q. When 1 play my tapes at very low
although am inclined to doubt it. Bias
volume, the sound seems to be very
current, which is several times the
with
cassette
improvement
thin, not rich in tone. My preamp audible
magnitude of the audio signal, pre40s
high
in
the
had
which
S/N
decks,
What
control.
loudness
have
a
doesn't
it
sents more of a magnetization threat
but
marked,
was
quite
low
50s,
can I do to help improve the sound at or
when one enters
low volume?-George Chang -Kit, New was less so with the superior open -reel from a current surge
mode, but a
recording
the
exits
or
NR
system
every
Furthermore,
decks.
York, N.Y.
has some undesirable side effects, properly designed deck protects the
A. When music is reproduced besuch surges.
low its original level, there is an appar- chiefly pumping and breathing (vol- record head against
If head magnetization did take
alhiss),
bursts
of
and
ume
changes
This
ear.
to
the
human
loss
bass
of
ent
though by now these side effects have place, a good -quality demagnetizer
is known as the Fletcher -Munson efthe problem. If you
fect. Therefore, many preamplifiers been reduced to insignificance for should take care of
the evidence
worried,
despite
are
still
the
of
case
in
the
listeners.
Then,
most
(separate or as part of a receiver or
deck works propintegrated amplifier) incorporate a Dolby NR systems, matching of input of your ears that the
you might have a service shop
loudness switch which automatically and output levels is required to avoid erly,
re- check it out. If the shop has a magnewhich
mistracking,
what
is
called
rest
of
to
the
relative
bass
the
boosts
head
sults in some loss or excess of treble at tometer, do not be alarmed if the
the audio spectrum when volume is
magnetism.
of
amount
a
slight
exhibits
it
reduced. Whether such automatic the very high end. Altogether, then,
It is very difficult, or even impossible,
boost is the right amount-neither too appears that most manufacturers of
to reduce head magnetism to zero. A
not
to
much nor too little-is another ques- open -reel decks have elected
in
improvement
audible
modest
gain
a
do
tion. It appears that most preamps
S/N in exchange for higher cost, possi- If you have a problem or question on tape
not answer this question satisfactorily.
ble side effects, and special adjust- recording, write to Mr. Herman Burstein at AUvola
A few do, by incorporating both
DIO, 1515 Broadway, New York, N.Y. 10036. All
ume control and a continuous loud- ments to avoid mistracking.
Dolby
C
we
have
letters are answered. Please enclose a
today
The
Of
course,
a
ness control (rather than switch).
self-addressed envelope.
volume control is used to adjust the with its improvement of approximately stamped,

16

60 dB and even into the 70s-without
benefit of NR-their manufacturers
have tended to eschew such systems.
In the beginning, virtually the only
NR system available for home use was
Dolby B, which offered an improvement of about 8 to 10 dB in S/N. The
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ONLY ONE AUDIO
DEALER IN TWENTY
WILL CARRY THE
KYOCERA R-851

TUNER/AMPLIFIER

Very simply, our R-851 is not for
everyone. Not for every dealer. Not
for every audio buyer.
Only for those who demand the
best. Those who want sound that's
pure and distinctive... who hear
subtleties others miss. For those
discriminating listeners, the R-851
is well worth the quest.

Hear the silence before you
hear the sound.
Switch on the R-851, switch from
one function to another. Try Phono.
Tape 1. Tape 2. Auxiliary. Rack to
Phono.

Absolute silence (of course,
you'll get sound on AM/FM). The
silence is the mark of a great receiver. And great engineering.
The kind of quiet an audiophile
loves to hear.

WITH MOS FET AMPS.

Sound that takes you closer to
the source.
We've turned on the R-851 for some
very experienced -even jaded- audio
ears, and all we can say is it stops
'em every time. The sound is different. The sense of being there is
almost overpowering. All this comes
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from 85 watts per channel of
powers (with dynamic power far
above this figure) and some of the
most sophisticated circuitry in the
business. Above all, it uses MOS
FET's, the new breed of output
transistors, in the amplifier section.

PM

They can handle the transients, the
power surges, the power requirements of present-day sound (and
tomorrow's digital sound) better
than bipolar transistors ever could
and give you a sonic purity like no
other (many claim MOS FET's have
picked up the warm, rich sound of
the great tube amps and gone a step

AM

-

So yBra®Nose
AUX

beyond!).
Warn

TAPE!

1

Fine tuned for every audio need.

..

-

--

`

From front end to output jacks, the
R-851 offers every feature an audio
enthusiast might want. The most

COPY
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TAPE 2

11-2.2.1
1

a

-

-_
Duet

commonly used controls are right
upfront -the more esoteric ones are
paced behind a neat flip -down
front panel. There's microprocessor controlled quartz-locked tuning
with 14 station programmable memory (7 AM & 7 FM); automatic
station seek; 3 -band parametric style equalizer; fluorescent display
panel; and two-way tape monitoring
and dubbing.
Call (201) 560-0060 for the name of
the nearest dealer. Kyocera International, Inc., 7 Powder Horn Drive,
Warren, NI 07060.

I(yOCERa
Enter No. 13 on Reader Service Card

'85 watts RMS per channel, both channels
driven, at 8 Ohms with no more than 0.015%
THD from 20-20,000 Hz.
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KNOCKED OUT NETWORKS
Last month's discussion of "old band" FM radio in the 1940s was
an unofficial segment of my con-

tinuing "audiobiography," but so much
of the vivid FM background returned to
mind that things got a bit out of hand in
that respect. If you will consider that
the factual account offer is backed by
my own personal recollections, which
illuminate so much for me that did not
then understand, I'll continue in the
same vein. We might well have had an
incredibly different FM right now. We
almost did.
It is worth saying again that the early
and elegant old -band FM radio broadcasting, from 1939 until soon after the
war, was the true start of hi-fi, years
before the "component" movement got
underway. It was the first real public hifi, if on a small scale. Since last month
I've found a lot to bolster that idea in a
superb book about FM's great inventor, Man of High Fidelity: Edwin Howard Armstrong, by Lawrence Lessing.
It was published not long after Arm
strong's death, but the original 1956
edition was superseded in 1969 by a
revised and expanded paperback version, published by Bantam. This revised version takes FM right up to the
stereo era, and it is still available
through The Armstrong Foundation
(1342A S.W. Mudd Building, Columbia
University, New York, N.Y. 10027,
$1.00 each). It should be intensely interesting for any audio enthusiast with
FM in his blood.
To be sure, Major Armstrong's work
in radio merely culminated in FM, dating from 1933. Much earlier, and also
covered in the book, came those absolutely fundamental radio circuits, the
regenerative and then the superhet;
with them was that basic audio principle, the amplification of a signal by
means of the vacuum tube-a thousandfold, a millionfold, and on. In the
end, Lee de Forest, the "audion" tube
man, won a battle in the Supreme
Court over regeneration, but there isn't
much doubt in knowledgeable engineering minds as to who really got
there first. (Now don't write Letters to
the Editor on that subject! It has been
hashed out in millions of words already.)
At least Man of High Fidelity suggests that, in the mid -'50s, author Lessing was aware of our newly burgeonI
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ing hi-fi biz and not averse to writing for
a newly expanding audience, even if
the term hi-fi doesn't really apply to
Armstrong's earlier discoveries. The title does indeed reinforce my own
memory, as of last month, of the ex-

traordinary sonic quality available in
that earliest FM. One of my questions
is answered neatly by Lessing-how
come such remarkable quality in the
associated FM equipment, amps,
speakers? It was Armstrong himself.
His fingers were into every bit of the
developing FM operation; he was fanatical in his insistence on "the best"
and in a position to enforce his views,
through his FM licensing and his own
meticulously detailed personal tests,
from studio mikes right through to FM
loudspeakers. He worked directly with
his manufacturers on all this-no wonder the results were remarkable.
As far as can now figure, it was in
the fall of 1940 that heard FM for the
first time. It came-just about the time
the "old band" was allocated-direct
from the Major's own station, W2XMN
in Alpine, N.J., the one with the big
tower across the Hudson. That station
went on the air in mid -1939, via one of
the five pre -old -band experimental
channels. It was a whopper, high power, up in the top range along with the
well-known "clear -channel" AM outlets
I

I

of 50,000 watts and more. And Armstrong worked fast: In that same year
he got others to plan a series of similar
powerhouse FM stations in other regions, with his very active aid and cooperation; already there were 150 applications for FM stations waiting. For
five channels! Under a favorable FCC,
television was booted out of just one of
its 13 experimental channels, the lowest, making room for FM to expand to
20 channels. Within a year or so there

were 500 FM station applications
backed up, and more on the way.
New England was a focal point-two
of the big 1939 stations began there
with a provisional 2 watts, awaiting full
power. The Yankee Network set up on
a mountain some 40 miles from Boston
with its 2 watts and immediately was
found to cover the territories of three
major AM stations! The same astonishing coverage showed up nearer New
York, via an entrepreneur named Doolittle, on Meriden Mountain, which is
nicely located between Hartford and
Springfield to the north and New Haven to the south, thus blanketing the
populous Connecticut River Valley.
With full power, what then? This was
real revolution.
Even more important, perhaps, was
a favorite new application of FM radio,
the microwave directional beam, now
AUDIO/AUGUST 1984
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Maxeu.introduces the
new X.L-S audio cassettes;
a series of ferric oxide
tapes which;deliver a,leveÍ
of performance that can
capture the sounds nu- ances found on Corn- _
pact Discs more faithfully
than other ferric oxide
cassettes on the rriarket.}
There areta number of aréas where this achievement is apparent.
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CD recordings.
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The newly formulated
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to record more information per unit area than
ever before.
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andºo-talk from
audio -technics®

Armstrong worked fast,
setting up one powerhouse
station and getting others
to set up similar ones in
other regions.

Number 6 in a Series

Better

Leverage
As you look at the business end of a phono
cartridge, you'll see the stylus mounted on
small tubular or rod -shaped arm.
This arm, called a cantilever,
transmits the motion of the

a

stylus-as it traces the
groove-to the rest
of the cartridge.

Popular Aluminum

MAGNETS

TUBULAR
ALUMINUM
CANTILEVER

To accurately transmit stylus motion, the
cantilever must be very stiff. And since it
makes up most of the effective movin mass
of a cartridge, it must also he very light.
Finding the ideal cantilever material has
engaged the interest of engineers for years.
Easily the most popular material is aluminum.
It is readily available, easily formed, stable,
light, and potentially quite rigid.

Tapered is Better
An aluminum cantilever is normally made
from a small tube, flattened at the end to accept the stylus. Audio-Technica has taken
this concept a step further, creating tapered
tube aluminum cantilevers whose
MAGNETS
strength and rigidity are improved
The design also permits
thinner walls so that
effective moving
TAPERED-TUBE
mass is reduced.

sinus

New Materials

ALUMINUM
CANTILEVER

In recent years, other metals have been
tried, including beryllium and titanium. Nonmetals like carbon fiber and boron have
also been utilized. Most recently, even diamond and niby cantilevers have been created
for cost -no-object cartridges. In every case,
the goal is to control resonances which can

color overall response while also reducing
effective moving mass.

Pluses and Minuses
Our experience with all these materials in
production cartridges suggests there is no
single material ideal for every application.
For instance, the lightest. most rigid cantilevers are often quite fragile. demanding
great care in use. Also. some "exotic'.
cantilevers offer increased stiffness at the
expense of greater moving mass. Details of
cartridge construction can also affect the
ultimate value of some materials.
MAGNETS
Yet the performance benefits
design
from careful
can he significant.

Make Your

Choice

STYLUS

TAPERED
BERYLLIUM
CANTILEVER

Within the Audio-Technica line, aluminum
cantilevers predominate in both tapered
and cylindrical configurations. Bervllium is
used in our most sophisticated models. In
sum, you should balance the needs for ruggedness and low cost with your desire for
the ultimate in record reproduction when
selecting your cartridge. And the tiny cantilever will play an important part in your
selection.
Good listening,

Jon R. Kelly. President

Audio-Technica U.S.. Inc.
1221 Commerce Dr., Stow. 01 144224

audiotechnica.

familiar to all of us. It was impractical
via AM. Static, interference and so on.
With FM it was as good as a hi-fi cable,
and cost much, much less for station
interconnections. That 2 -watt station
near Boston, like others to come, was
not fed via phone lines, or cable, but
by simple microwave, studio to transmitter. Very soon, there was microwave
FM from the top of 'Mt. Washington in
New Hampshire.
With all this, why not an FM -plus microwave country -wide set .of networks, coast to coast, and all of top hifi quality at relatively low cost? Marvelous thought! There was terrific enthusiasm for it among those who realized
the implications.
That, it seems, was what was in the
works, and in a hurry, back just before
1940. It accounted for the pile of FM
applications as much as FM's own superior sound quality and noiselessness
did. A whole new broadcast setup with
a 1940 quality not far from what we
have now, even with our satellites and
all the rest, the whole laced together
via microwave connectors-a series of
super-high -power regional FM stations, accurately covering relatively
fixed areas. Wow! What an inspiration
for those who wanted to get in on the
FM ground floor!
Don't forget that whereas AM stations on the same wavelength tangle
hopelessly (and with those nearby on
one side or the other), FM stations ideally do not interfere. It's one or the
other, not both. And in those days
there were no skies full of jet planes to
confuse the FM signal. Remember that
the AM networks, in all their vastness,
were interconnected mainly via phone
lines plus, eventually, the expensively
constructed coaxial cable-all these
connections on a rental basis. The
whole business was ever so neatly bypassed by microwave with FM.
Do not suppose, then, that there was
nothing but enthusiasm for this exciting
changeover to a new and superior radio system! If you know the big-time
commercial world, you know what was
going on. How about a couple of billion
dollars of vested interest on the part of
America's largest communications establishments? How about those big operators who rented out their connecting lines at a fat megaprofit? The entire
and hugely successful AM radio sys-

tern at that point was based on the
combination of AM broadcasting and
the network concept-stations inter linked not via microwave, nor the nonexistent satellite, nor magnetic tape,

the same, but guess what? In effect,
AT&T.
We have no business being critical
of this system itself. Radio and long -

i

lines phone -company hookups had
grown together after only a dozen -odd
years into America's biggest communications, entertainment, and advertising
medium. Is that a sin?
Nor, until FM, was it a sin that (by no
coincidence at all) the parameters in
these interconnected elements of the
AM system were of a similar degree:
Uniformly lo-fi, from beginning to end
and on a huge scale. The system obviously worked. The public appreciated
it, obviously, and the promoters made
cash. It was so successful that for most
of those years there was really no
change in the basic radio sound. People were used to it and they got the
messages they wanted, as well as the
messages which the broadcasters and
ad people wanted them to get. It was
big business.
And then, suddenly (it seemed), this
new FM with its unassailable advantages! You could havé forecast the explosion. When things came to a head,
Armstrong had his 500 applications
just waiting for a place in the new station roster on the "permanent" FM
band, ready for a jump onto this new
hi-fi radio bandwagon with technology
that invalidated the entire AM network
concept! What-you expect AT&T,
RCA, CBS, MBS, and the like to applaud politely?
Well, why didn't they license themselves for FM and simply convert, as
comfortably as possible? Not likely,
even for lesser commercial powers. In
the face of this sort of deadly challenge, inertia is overwhelming, aided
by every kind of rationalization in respect to the obvious values of present
product and the highly doubtful benefits of the new. What else? ("The public
doesn't want better sound" was a major argument, as it was later when our
own hi-fi began to get around.)
As for the large corporations, they
are laws unto themselves, and most do
not work in any amicable fashion at all.
GE, for its own reasons, went along

The Vórld's Favorite l'hono Cartridge
Enter No.

4

on Reader Service Card
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With FM, the microwave
directional beam was as
good as a hi-fi cable, and
cost much, much less for
station interconnections.

with Armstrong as an FM licensee. Zenith too. Not the big fellows-and especially not RCA, where the whole network idea had originally developed
through NBC.
RCA apparently figured it would get
along very well without Mr. Armstrong if
it applied its considerable talents towards fending him off. License? Royalties? The last thing a huge establishment does is pay royalties to some
lesser power! And especially not to a
single inventor, entirely on his own.
That was Armstrong.
remind you of an additional set of
facts by means of which you may further guess the kind of thing that was
going on and draw your own conclusions. Have you recently listened to
any high -power FM stations? You are
aware that many are remarkably low in
power. The rationale is handsome.
Height versus power, so that each of
many FM stations in an area will have
the same effective clout at your home
tuner. FM was for local people-right?
It brought a new concept of, er, democracy in radio entertainment.
(Shades of today's cable and public
access!) Very nice idea.
But the fact is that here we are, some
40 years later, quite without those big
FM stations and their new network system that was so clearly "in the works"
back in 1939 and 1940. Who now controls most of the large-scale broadcast
networking of today, if via different
means and mostly for TV? None other
than the same large corporations,
more or less, which owned the AM
network system in 1940. Strange. And
where are the big FM -only networks
that Armstrong clearly had in mind and
very nearly in fact? Nowhere. The later
low -power FM system, if
am right,
makes them quite impractical.
FM, we are often told (but not by its
inventor), is for small, independent operations, for minorities (like classical music listeners!). Even our present
commercial FM stations are isolated,
each to its own territory. Is this really
FM's true best use? It has been made
true, arbitrarily. Behind the sweet, persuasive words, back in the 1940s,
there was a struggle to the death. And
Major Armstrong lost. Not everything,
but plenty. He gave up in January of
1954. Dead of a fall from his high
apartment window.

We are not so badly off, it must be
said, under the present mandatory FM
system, which has gone on to evolve
with some logic to fit the need. But the
irreversible frame, absolutely excluding Armstrong's major FM expectations, was set up in a hurry way back
then, just in the nick of time to stop
what FM might have been and maybe

should have been-real commercial network big time.
You can imagine your own details,
but Lessing lays them out splendidly in
Man of Hiah Fidelity, to make your
eyes pop with astonishment. So long
after, in retrospect, this story has the
ring of truth.
am glad wasn't Major
Armstrong.
I
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THE BASS WITH
THE FIDDLE.'"

If your audio system has you asking, "Where's the bass?;' it's
here, in the Yamaha NS W1 super woofer.
The NS W1 will dramatically extend the bass response of any
audio or video system. Especially systems with mini and bookshelf type speakers.
Built into its elegantly proportioned enclosure is a 10"driver
powered by a 35 -watt amplifier delivering frequency response from
150 Hz down to 40 Hz. So you not only hear, but also feel the kind
of crisp, clear, deep bass punch that will knock you out.
And with the special mixing adaptor, setup to your system is
a snap.
So is integrating the NS -W1 into your home.
Because of the omnidirectional nature of
tones below 200 Hz, you can put it anywhere 1¡
in sight. Or out of sight.
The Yamaha NS W1 super woofer. At only
Special
$275,* why fiddle around with anything else?
Mixing Adaptor
'Suggested retail price
Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Park, CA 90622.

O YAMAHA

DIGITAL DOMAIN

.

KEN POHLMANN

THE FUTURES MARKET

midnight on December 31,
2000, we will enter the third millennium A.D. While it may be a
At
bit early to buy your party hats and
noisemakers for that gala occasion
(which most people will mistakenly celebrate a year early), audio companies
are already well along in terms of research and development for the 21st
century. During a recent visit to Tokyo,
was privileged to enter the inner sanctum at Sony and discuss new product
development with their chief engineers.
As you might expect, most, in fact virtually all of the discussion centered on
digital technology. If this column were
entitled "Analog Adventures" or something,
don't think Sony's engineers
would have had very much in
and
common. Their emphasis is clearly on
digital, and their product development
programs promise high-technology
I

I
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times for consumers.
During an introductory meeting,
Sony President Norio Ohga stressed
his company's sense of historical perspective and its declared ambition to
pioneer audio developments and preserve for itself a place in audio history.
For example, it was on the 100th anniversary of Edison's cylinder that Sony
decided to develop the next consumer
audio medium. That decision, of
course, culminated in the introduction
of the Sony -Philips Compact Disc in
1982. That now-familiar disc is just the
beginning of an ambitious format expansion called CD ROM (Read Only
Memory). As a low-cost memory, CD
ROM would use the 550 -megabyte
storage space on a Compact Disc for
a variety of applications, including 2 or 4 -channel audio, digital pictures,
and computer graphics. Everything
22

from dictionaries, textbooks, magazines, and shopping catalogs to computer programs and video games
could be disseminated.
The existing CD format will remain
intact, but in CD ROM the data area
currently used for audio will be used
for general-purpose, digital -data storage. The subcode on the track will not
be changed. Players will be substantially the same, but digital outputs and
video interfaces will have to be added
as built-in features or made available
as accessories. Presto-your CD player will become a mass -data storage
device, and each disc will hold a ton of
information. That 20-gram piece of reflective plastic will cost a lot less than
the equivalent 500 to 1,000 conventional floppy discs it will replace. It will
save a lot of space, too. With a 12 -cm
disc holding 12,000 sheets of documentation, we could all be walking encyclopedias. Which reminds me-CD
Walkman, look for it soon. saw a battery -operated prototype player, half
the size of a book, and it sounded
great. And, yes, the special LSI ICs
used to achieve size reduction in the
portable players will permit proportional cost reduction. And the cost of
discs-on the way down, too. CD ROM
will greatly extend the CD's product
life, but Mr. Ohga noted that he expects the CD to be a viable format only
until the 21st century; with the rapid
pace of storage technology development, the CD is just the beginning...
The next evolutionary step for the CD
is the DRAW system, which is a write once medium. Similar to film in a camera, a disc is used to record once.
DRAW would use a format compatible
with the CD, but would require an enI

.

hanced player/recorder. The prototype
DRAW disc is a magneto -optical disc
on which a laser beam is focused
through a current loop; it uses a 30 -cm
disc with a pit density of 3 x 105 kilobits per square inch (KBPI2), yielding
1.89 gigabytes of storage.
Recordable and erasable disc systems are also under development, and
was privy to demonstrations of prototypes. Like the DRAW disc, the erasable disc is magneto -optical, and it
offers the read/write advantages of a
floppy disc but with much greater storage capacity (the prototype holds 5.2
gigabytes). Cost would initially limit this
medium to high -end computer systems, although the appeal of a recorded library on one disc, with access
time of 100 mS, might attract more
than a few high -end consumers. And
perhaps professional recording studios would welcome the chance to
abandon tape recording in favor of
digital disc.
Will we thus roll into the third millennium on discs? Yes, but at least a few
of us will be carrying tape machines as
well. Just when you thought it was safe
to buy a Compact Disc player as the
last piece of audio gear you'd ever
have to buy, they had to start work on
the technology for a digital audio cassette. Manufacturers are currently
meeting to discuss the question of format, and they likely will decide on a
standard by the end of the year. The
billion -dollar question is: Should a stationary or rotary head be employed in
the consumer digital audio cassette?
While many people feel instinctively
more comfortable with the simpler looking stationary -head system, home
video recorders have proven the reliI
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Be There.
ability of the rotating -head design.
From an engineering standpoint, both
systems offer advantages as well as a
few pitfalls; the smart money is allocating R & D to both systems.
The stationary -head digital cassette
recorder as prophesized by Sony
would use '/a-inch tape (with stricter
tolerances) and a shell similar to the
standard analog cassette shell. A recorder could sample at 32, 44.1 or 48
kHz at 2.38, 4.76, and 5.18 cm/S respectively; it is expected that 44.1 kHz
will emerge as the standard rate.
Quantization would be 16 -bit (12 -bit at
32 kHz), and playing time on a cassette would be 2 to 4 hours. Twenty
data tracks would be used, with a recording density of 63 KBPI2. The secret of longitudinal recording is the

thin-film recording and magneto -resistive playback heads. This technology
is already proving itself in professional
multi -track digital audio recorders.
The rotating -head system would also
use '/s -inch tape, but the helical scan
would permit a slower tape speed of
7.2 mm/S, the shell would be about
half the size of a standard cassette (70
x 50 x 10 mm), and maximum playing time would be 3 hours. Sixteen -bit
quantizing would be used at 32, 44.1
or 48 kHz, with Reed -Solomon error
correction. The drum diameter would
be 30 mm, with a wrap of 90° and 12 micron track pitch; head life is estimated to be 5,000 hours.
With both the rotary- and stationary head systems, the wide bandwidth
would permit storage of still pictures.
Just as the LP is giving ground to the
Compact Disc, the days of the analog
cassette are numbered...
While disc and tape systems will remain popular for years to come, the
third millennium will see both the proliferation of new media and the enhancement of existing systems. New developments in television and video, cable,
and satellite systems are afoot. The
videotape recorder will be supplanted
by a digital VTR with digital audio
tracks, of course. Digital television receivers have been developed; noninterleaving scanning will double the
number of lines to give a higher resolution picture; large, internal memories
could be used for still -picture projection, and multiple pictures on one
CRT-up to nine simultaneous chanAUDIO/AUGUST 1984
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TALISMAN (tal I: rani An obrect endowed with the a3ilty to focus ow conceitrate powir a magical
Talisman hanesses technology to
capture the seise of immediacy the
music's emo-icnal impact, the feeling
being these.
Only Talisnarr uses the Direct Field

Foc.as" design, which locates tie
cell; at the precise focusing point of a
powerful Samaria, Cobalt rragnet.
Estee magnetic comp3nents are eliminated. Ttans,erency and coterence
are improved. -

S-3apphire tube cart lever,
laser-mountad line-contact
TALISMAN B-Boron tube canblever,
laser-mountad line -contact sty us.
TALISMAN

TALISMAN A-Aleminun- Magrmslram

alloy cantilever, nude-nounte*

elliptical stylus
Talisman .. fire jewel and metes object
that unlocks the magic in your -e;erds_
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with The Kicker

Thundering bass. Detailed midrange. Crystalline
highs. Sound you've never heard in a pickup before.
The Kicker- is the original, self-contained
stereo speaker system specifically designed and
tuned for the ultimate in pickup audio performance.
Test ride The Kicker'" today. It really kicks!
Installs easily behind seat
Quick removal for exterior use
100 watts/channel maximum amplifier power
Available (nationwide at better car audio
specialists. Suggested list price $250.00
Stillwater Designs
1212 South Main Stillwater, OK 74074
(405) 624-0451
Enter No. 43 on Reader Service Card
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Just when you thought a
CD player would be the
last piece of gear you'd

THE CENTER FOR
THE PERFORMING ARTS
Nowadays. tie-e's no place like home to enjoy the great
performances ofour time. Protect and display your valued audio,
video and computer equipment .with Custom Woodwork &
Design.'
Handcrafted in select oak or walnut hardwoods, CWD's modular
furniture systems stand the test of time. And only CWD lets you
add 'n stack matciing units and accessories as your
center expands!
Quality versa:flit' and value. Three
good reasons why great Home
Entertainment Centers begin with
Custom Woodwork 8. Design. CUSTOM WOODWORK & DESIGN INC
From $235. Man it sugg. retail)
TOLL-FREE:1.800.323-2159
IN ILLINOIS: 312-563-1745
Call toll -free for the CWD
dealer nearest you.
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In Natural Oak. Dark Oak or Natural American Walnut
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The new STAX SR-LAMBDA/SRM-1 Mkt Professional Earspeaker System provides
serious audiophiles unprecedented realism that even the most sophisticated
loudspeaker systems cannot provide. In applications where transparency, accurate
phasing, and natural tonal balance are required, the SR -Lambda Professional
Earspeaker System surpasses any other acoustical transducer.
The SR -Lambda Professional Earspeaker System was originally designed for the
West German automotive manufacturer Daimler-Benz for their research and quality
control engineers to use in car noise analysis. From a musical point of view, the end
result of the SR-Larnbda Professional is so outstanding that STAX is now making it
available for home & studio use.
The SR -Lambda Professional Earspeaker comes packaged with the SRM-1/Mk2
Professional, a class A direct -drive amplifier that connects to record output from a
pre -amplifier or receiver. or directly to the output of a tape deck, DAD player, or tuner.
By using long interconnect cables, the SR-Lambda/SRM-1 Mk2 Professional can be
positioned next to the listener, providing convenient gain and balance control.
The SR-Lambda/SRM-1 Mk2 Professional Earspeaker System
retails for $780.00 and is available through
your local STAX dealer.

STA

0

electrostctic
c uc io
oroducts
For

a

full STAX brochure

send 53.00 to:
STAX KOGYO, INC.
940 E. Dominguez St.
Carson, CA 90746

ever need, companies have
begun work on digital
audio cassette recorders.
nels-are already possible.

In the future, CATV systems will be used to
distribute digital audio and data transmission. The Sony CADA (CAble Digital Audio) system uses one CATV
channel to transmit a variety of program services, including one channel
of CD -format audio, 32 channels of
monaural low -fidelity audio, facsimile
data, computer software, and videotext. DBS (Direct Broadcast Satellite)
systems will give households access
to transmissions from geostationary
satellites. The Japanese broadcasting
network, NHK, has a satellite which
has begun transmission, the BS-Ila at
110° east. Sony is marketing a 50 -cm
parabolic antenna to catch the 12gigahertz microwave signal and a PLL
FM tuner to demodulate the signal into
video and audio components. For
more remote areas, 75 -cm and 1.2-m
dishes are available. The tuner uses
demodulation circuits similar to those
used in Sony's CD-701 CD player. Two
audio modes are available from the
satellite system: The A mode offers 4
channels of 10- or 14 -bit sampling at
32 kHz, and the B mode has 2 channels sampling at 48 kHz with 16 -bit
quantizing. In addition to NTSC television broadcasts, high -definition television could be transmitted on existing
channels with data compression and
compensation. The parabolic dish may
be easily installed by the consumer
and aligned with a simple diagnostic
display on the television screen. The
price of the antenna and tuner (in Japan) is about $1,150, putting the price
of an earth station within many con-

sumers' reach.
Thus, unparalleled technology is
rapidly becoming available to the consumer. Digital disc and tape systems
(both playback -only and recordable),
digital video recorders and televisions,
new cable services, and Direct Broadcast Satellite systems are all entering
the consumer marketplace. Our access to entertainment and information
will be multiplying year after year.
Though my visit to Sony underscored
that corporation's commitment to new

product development, companies
worldwide are similarly looking ahead.
The 21st century is still a few years
away, but after a tour of Sony's rehave
can state that
search labs,
Q
seen the future. And it is now.
I
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One of America's leading performance car magazines
wrote those words after they tested the 1983 Dodge Shelby Charger.
Other buff books seem to agree. And no wonder. The Shelby Charger's
!I
proven 2.2 -liter engine takes it from 0-50
,
in 5.5 seconds:` That same engine also
1' delivers mileage figures of 37 Pct hwy
24 EPA est. mpg: And the legend will
endure. Because that rugged 2.2 is Dodge
tough and backed up by a quick, closeu' JcI
2.2INTERIOR
ratio 5 -speed. Front -wheel drive. Plus tight,
power -assisted, rack-and-pinion steering. And the whole engine and powertrain are backed by a standard 5/50 Protection Plan See your Dodge dealer
about buying or leasing' a 1984 Shelby Charger or Charger 2.2. Then
you won't have to live the dream. You can live the legend.
--
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DODGE. BEST BUILT BEST BACKED AMERICAN CARS

"..FURTHER PROOF THAT
DODGES 2.2 LITER ENGINE
IS DESTINED TO
BECOME A LEGEND."

AN

-CAR AND DRIVER. April 193

CHARGER 2.2

57.280t

.

AMERICAN
REVOLUTION

.

a

SHELBY CHARGER

.58,533t

=

"

BL'('.KLEUPFORSAFbI'Y.
5 years/50.000 miles, whichever corres fast. United warranty on outer body rusttttrough engine and powe-dran.Á deductible appties;E:clude_s.kesr .S(E DeM!R FOR DE'TAIIS.'=Based on aéceleratwn
tests performed by NHRA on vehicle well standard engire ona transmission. -Use ERA est. mpg for compdrison. Yourmrléogemay vófy0epegding on -.peed; wealler and distance. Actual hwy. mpg lower.
tStrcker prices exclude taxes and destination charges. ttlowest percent ofNHTSA solely recalls oluny American cotdiviSioritoi82ond.3carsdesigrtedartObut In North America lórigestwanty'of1984
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History of
Magnetic Recording
PART I
BY ROBERT ANGUS

PHOTOGRAPHY BY ROBERT LEWIS
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Thirty years ago, tic covered
magnetic tape pio- with iron (not bain)
neer John I-erbert Orr paint had become far
stood before a :ommittee more `han a scientific
of the Alabama state legislature, curiosity, or the by of -4«zu
trying to explain exactly what he did b produce audiophiles. The computer age, the urnversality
a brand-new recording medium. "Son," drawled of audio cassette recorders, and the popularity
the chairman, "Y'all mean to tell us that what you of home video recording had put those plastic
do is take a strip of plastic and coat it with barn strips covered with red paint well on the way
paint?" By the beginning of the 1980s, strips of plas- to becoming, as past TDK President Sho Okiyama
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observed recer9y, "the writing paper
of the 21st gentry "
Ever today a strip of recording tape
may not look like much But behind it
lies 90 years ot iraigue and imagination, adventure, zisco-iery and 'just
plain fun, a s -on whose chapters are
too unlkely to pes_ for fiction yet hard
to accept as fact. I:s also a timely sory, because several no-eworthy anniversaries take pace this year, ranging
from the devebornent of recording
tape in German and the founding of
one of -he wale's largest manufacturers of recording tape in Japan exac ly
50 years ago, the U.S. introduction of
the compact audio cassette and the
first home vice. recorder 20 yeas
ago, the introct ction of L-Matic VCRs
15 years ago, -o the invention of Beta max 10 years ago'.
Apparently, the fist person to thirk
of magnetic recording was Obert n
Smith, who in 1838 wrote an artice
containing the basic ideas fcr The
Electrical World, an Ams-ican magazine. After descri_irg the use of woolen thread imprecnáted with iror powder, Smi:h confessed thatlhe lack of a
laboratory prevertec him :rom testing
his thesis.
The practical sine of the story begins
in 1893, in Coperhage- Valdemar
Poulsen, son of a judge, was about :
graduate from the University of Copenhagen as an e ec:rical engineer, with
the prom se of a job with t -e. Copenha'
gen Telephone Go. oefore him.
class project, PoLlsen proposed a de
vice which flew in the fa=e of established scentific theory at the time
device fcr reco-d ng sound on oianc
wire by means el magnetization. Ocourse, pnysicis-s of tale day knew that
it was possible to magnet.e wire, but

they also knew-or thought they did- Telegraphone tnrouchout the world.
that the inpu ses would flow along the For a varety of -easens, the American
wire and quickly disappear or evapo- Telegraptone Company got off to a
rate into the air. Nevertheless, the rocky sta-t, running through its initial
Doulsen idea showed imagination and capitalize:ion of $5 million (an enormous sum in those days) it eight years
effort, and it earned him a top grade.
Poulsen had envisioned his Telegra- without, aPparertly, p:odudng a single
phone, as he called it, as a means for recorder. Then, something happened:
improving the efficiency cf already A New England industrial st, Charles
overloaded to ephone lines, and it was Dexter Rood, acquired control of the
this idea whici attracted the interest of company and moved its factory to his
the telephone company. There is evi- home tow- of Soringtielc, Mass. Five
dence that Poulsen and a fellow stu- years late , the factory was turning out
dent, Peder Oluf Pedersen, produced several d fferen: variations of Poula working model as early as 1894, but sen's origbal design and selling them
it wasn't until December 1898 teat he
to such customers as Rerrselaer Polyreceived a patent for it. Ir order to techric Institute, E.1. du Pont de Nepursue the Te egraphone, young Poul- mours & Go., anc the Imperial German
sen, drawing cn his family's resources, Navy.
Another of American Telegraphone's
quit his job wltn the phone company.
By the follcwing summer, Poulsen' cústomers was the Attantc Communihad been manufacturing wire recorders cation Company, then engaged (1912)
for a year, at which time he realized in erecting a guard shonwa.re transmit:
that his recording device had at least ter and- artenna complex at Sayville, -.as big a potential in the busiress world Long Island. Ostensib y an American
as Thomas Edison's Dictaphone. The firm, Atlantic's station was linked to
problem was :o publicize it - to raise - - POZ, a station near Najen, Germany,
money for marufacture and promotion. and there was suspicion that the comPoulsen's first step was tc pack up pany was -rying b corceal ownership
one of his machines and head for by the German company, Telefunken.
France, where t created a sensation at The Sayville station, designed lo carry
the Exposition Univérselle in Paris. -commercia messages between North
who was intrigued - America and Europe, utilized the most
One visitor
by the Telegraadvanced radio equipment and tech`
phone's.(7...q, possibiniques, incuding automat c transmislities vies Emper- sion systems which used paper tape
or Franz .,osef, and p ano wire (the latter system, in
the septuagenar- fact, was an Arnercan -eleg-aphone).
ian head of the
With the Dutb-eak of World War in
Austro-Hungarian Augus: 1914, radic amateurs along the
,
Empire. He insisted East Coas- began hearing strange
making a recording- transrrissions from Sayville. There
a tstimonial to Poulsen's were comnercia messages which
made no sense ano ong series of
inventiven ess which survives today.
Shortly t hereafter, Poulsen set sail numbers. And there were transmisfor Americ a, where he hoped -o estab- sions so fast_ that no operator could
lish a com pany which could do a prop- take down the Morse cope signals, not
er job of manufacturing and selling the to mention sounds which didn't seem
-
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like Morse code transmissions at all.
"A musical note like :he buzzing of a
titanic bumblebee which sped through
space," one writer described it.
There were rumors that Sayvi le
was transmitting, instructions to the
U-boats then prowling the North
Atlantic and that the coded messages
were, in fact, intelligence reports. The
rumors grew stronge: when the submarine Deutschland, in the - months
shortly before U.S. entry into tre war,
paid goodwill visits to several American_ports and members of the press
who visited her saw two Telegraphones aboard.
Just why the Telegraprones were
there became obvio.js one morning
late in June 1915. Charles Apgar, a
New Jersey radio experirrenter, puzzled by the high-pitched whistles emanating from Sayville, had managed to
record some on a hand-c-anked Edison cylinder phonograph. Forgetting to
rewind the machine he played one
back and was astounded to discover,
as the cylinder slowed down, that the
whistle resolved into the normal dots
and dashes of Morse code.
For two weeks, Apgar recorded Sayville transmissions, and then he took
his find to L. ,R. Krurnm, the chief radio

Da lygraph/Telegraphone
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inspector of the Bureau of
Navigation in New York. What
Krumm head caused him to
summon W. J. Flynn, the Secret
Service's top agent in New York.
Ten days later, the U.S. Navy
seized the Sayville station
and clampec a lid of secrecy
on it which was to last more
than calf a century-J1W the Freedom
of Information Act enabled the National
Archives to make the cylinders ano
other data available.

,\

y
First Tape

Lorentz-Stille

¡5
`

;,V' iat the Germans had beei doing
with their Telegraphones was exactly
what Poulsen had proposed as a
means of improving telephone efficiency. He had suggested that messages
be recorded at nominal speed, played
over a telephone lire at a much faster
speed, recorded on a seccnc Telegraphone, and then replayed at normal
speed. The idea was tha. nessages
could be transmitted in a quarter to á
tenth of their original time, thus cramming more orto ex sting phone lines.
The trouble with the idea was that it
made no provision for two -wad conversation-but that hadn't been necessary
for the German Nevi.
Actually, the Ge-mans had been
American Telegraphone's biggest customers. During the war, the Arrry Signal Corps had attenpted to ouy machines for its own use, but the c.xnpany had delivered on y a few detective
ones. In 1918, the Poulsen pa-erts expired, and American Telegr.piorre slid
into a long period which pro-Ai:ed lawsuits and charges against its president,
Rood, rattle- than the Telco-aphone
recorders.
It wrould be another decade and a
half before PoLlsen's wire woulc give
way tc magnetic tape as we know it. In
the meantime, a successicn of
German inventors and conpanies
experimented wit] wire end metal
strips. Of these efforts, perhaps
the most spec -acular was the

Blattnerphone

a

6 -toot -high

monstrosity that looked some thing like two ancient I-ish spinning wheels joined together
and standing 3n end. It used a
steel band, 6 mm wide; which
one edited vith me -al sr ears
and joined with so dEr. Purchased by the BBC in 1931,
it was stil in use in the
1940s when, as 'ormer
BBC eng neer H. Burrell
'

_

e
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Hadden recalls, ''We lived- in terror of
those soldered connectons coming
apart, which they did ev3ry now and
again. When than. happened, strips of
steer -were lasying about and' you
ducked for coven to avoid being decapitated -1r' took -two strbng men to
change reels or the 'Blattnerphone. In
addition, this machine's speed accuracy was notoriously Unreliable, varying
according to room temperature and relative humidity,.the day of the week and
how much steel ribbon was on which

spool
In 1932, Bad.sche Anidin and Soda
Fabrik undertool a joint venture with
AEG to develop a magnetic recording
systerr along :he lines of the Blattner phone, but less expensive, more reliable anc with better performance characteristics. BA3=, then a division of the

I.G.

Farbenindustrie cl-emical com-

bine, would develop a recording medium; AEG woulc make the playback
equipment.
BASF had recently signed a contract
with =ritz Pfleumer, an independent inventor who, en 1928, had proposed
coating a strip cf film or paper with a

magnetizable powder. So, using
Pfleumer's technology, the company
managed to produce some 165,000
feet of tape, in time tor AEG to demonstrate its recorder at the 1934 Berlin
Radio Fair. Fon some reason, the formal cemonstraton was cancelled at
the Iasi minute, and AEG and BASF
took their respective products back to
the laooratory for more work. The following year howeve*, both were
ready and the new recording system
was one of 'the highlights of the 1935
Radio Fair.
The next year, 1936, Sir Thomas
Bee sham and the London Philharmonic Orchestra were touring Germany.
On he evening of November 19, they
were scheduled to appear at the Feierabendhaus in Ludwigshafen to perform
AUDhD'AUGUST 1984
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for BASF's workers and thei aritiliesand BASFs engineers thought this
would be a wonderful opportunity to try
out their new recording system. The
musicians arrived two hours early, for
rehearsal, and Sir Thomas was in a
testy mooc. It didn't get any better
when, just as the orchestra was getting
ready to rehearse the Mozart symphony scheduled for that evening, the
mayor of Ludwigshafen stepped out on
stage anc, proceeded to make a
speech. It finally came to an end, and
the orchest'a began to play. Only then,
when the conductor was able to evaluate the rea:ly fine acoustics of the hail,
cid his mood begin to improve.
At that point, somebody told him that
tote concert would be recorded using a
brand-new film technique instead of
discs. Sir Thomas always took a keen
i'iterest in The technical side of recording and music -making, and he asked
to hear the playback as soon as the
concert was over.
At 8 o'clock, the good citizens of Ludwigshafen took their seats, augmented
by music -lovers who had heard
about the concert seemingly from
all over Germany. (Beecham was
a noted interpreter of Mozart,
and besides, this tour included twc works by Fred..r,.
e.rick Delius receiving their
first performances in Germany.) The lights went down,
and Sir Thomas started with
Vaughan Williams'"Wasps of Aristophanes" Overture, also a premiere work
for the tot. r. The tape reels each contained less than 20 minutes recording

tirité/'so the engineers waited until- the
second item on 'the program, the Mozart Symphony No. 39. They had set
-

their' levels, and as the orchestra
played, the reels turned. The tape ran'
out before the music ended, ,and Sir
Thomas was well into Delius' "Summer
Night on the River" before they were
able to rethread the reels. They then
proceeded to capture the next two
items on the program, "On Hearing the
First Cuckoo in Spring" anc a spirited
performance of Rimsky-K.orsakov's
"Coq d'Or" Suite.
When it was, all over, there was tremendous applause. The BASF directors had scheduled a gala banquet to
honor the conductor, and a number of
important people had been invited to
attend. But Beecharr wasn't anywhere
in sight. He'd stopped backstage to listen to the playback, then demanced to
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An Aural
History
The seven cuts on this collector's -item
Eva -Tone Soundsheet record represent imaortant mi'estones in the history of magnetic
recording. They have been assembled from
archives arouna the world and include some
Apgar sounds -believed lost forever.
I. The first voice you hear is that of the
Emperor Franz Josef of Austria, speak ing at the Paris Exposition of 1900. It is
the oldest magnetic recording known
:t' to exist and was made by the inventor
of the Teleg-aphone, Valdemar Poulsen.
In it, the Enperor acknowledges Poulsen's scientific achievement and expresses his thanks for the opportunity to make
3' a recording,
2. Charles Apgar-the man who exposed a
radio station in Sayville, Long Island, as
transmitting intelligence information to the
Germans-told a nationwide radio audience,
in December 1934, how he managed to crack
rr
the "cede" the Germans were using. (It
was actually wire -recorded telegraph
code, sent at high speed.) The occasion
was the opening of a radio museum
at Rockefeller Center in New York
City.
3. This message, in Morse code,
was recorded by Apgar on an
Edison cylinder machine in June
'
1915. When the U.S. Navy

Crosby

'

`

4

1

%1

ose!
Mullin/MacKenzie

*it

seized the radio station at Sayville, it also
clamped a lid of secrecy over the Apgar recordings which was not lifted officially until the
1970s, under the Freedom of Information Act.
This rare sample was provided by the Antique
Wireless Association of Holcomb. N.Y.
4. On the nigh: of November 19, 1936, the
London Philharmonic Orchestra and its conductor, Sir Thomas 3eecham, were scheduled to perform at a concert halt in Ludwigshafen, Germany. Engineers a: BASF, whose
chemical plant was located there, thought it
would be a wonderful opportunity to test their
new magnetic recording tape. What resulted
was a remarkable sonic document: A candid
portrait of one of the world's great conductors
in his prime before a live audience-a first on
magnetic tape-anc a demonstration of just
what the new process of tape recording could
do. The musical excerpt is from the second
item on the program that nigh,., Mozart's
Symphony No. 39.
5. In 1931, the British Broadcasting Corporation acquired a magretic recorder which used
a ribbon of steel as :he recording. medium.
Used to record King George V's Christmas
Message that year, the ungainly recorder
quickly became á mainstay of the BBC's new
Empire Service. The man 'esponsible for its
operation was Lynton Fletcher. who later became head of B3C Sound Recordings. In a
recording actually.made on a Blat:nerphone,
Fletcher recalls what it was like.
6. For the first time, in ,nis'own words, Jack
Mullin recounts the steps which led up to his
discovery of the Magnetophon, a nigh -fidelity
tape recorder, a: the end of World War II.
Mullin points out that :he decision he took that
day changed his life forever. It also changed
the broadcasting anc recording industries in
America and around the world.
7. Toward the end of August 1947, as an
experiment, Jack Mullin recorded this, the
first Bing Crosby radio show of :he 19471948 season, using one of the Magnetophons and captured 3,erman recording tape
which he'd brought back from Europe. Mullin
edited the tapes into a finished program
which then was transfered to d,sc for broadcast on the night of Oc:ober 1, 1947. This
recording is from a cony Mullin kept as a
souvenir of the event. (Used by permission of
R.A.
HLC Properties Ltd.)

.

hear parts pf it aca n and again. One
d rector en<icualy reached his secre-

tary and sad. `Six huhdred people arewaitng fo- Sir Thomas." B7 the time he
had his fit of ; s:en ng to the miraculous
new mec-um and discussing it with theterhnidans. Si- Thomas wasn't inter=
meted in banquets lie go: into his car
and headed straignt back to his hotel. Tnis was t e first -ever tape recording of a lie ©ncert, and BASF recently re-created that concert in the rebuilt
Feierabenchaus (_ha origral was de stayed cuing Wort War II). As a result a digital recoedi ng of the complete
program Iron that historic night exists.
L=y :he la-e 1930s, radio station_
t-rcughoAt Ge-many were busy buildirg lib-aries cf rec ceded rrusic-mainl%
classical, and ranging from short pianc
p eces >a comp e'e opa-as-all or
t .pa. In 3ritair and the Lrited States
mu31c, partiailarly c assical, meant eithe- live Derfornances on tie networks
or late -right concerts featuring noisy
73 -rpm discs, win breaks every three
or -our minu_es. Although it seems in c nprehensble tocay, nobody outside
Ge-many pa d and attenton to the taping activty there.
In the United States, one day in
1939 a :unior at the Illinois Institute cf
Technolocy Alas -aced wth a problerr:
lis cousin was studyinc singing and
-eedrd a low-cost device which would
e nabe i-in'n hear himself as he practiced There were disc re.corders, cf
course, but tie recordbg time was
araef illy short, the cost cf discs high
and the rrach nes 3Jlky and difficult b
operate. So Manir Cam -as began e>peirnerYing with a device which coutl
record sourds cn piano wire, some ring like Foulserys. By the time he
gradJatec he fdlowing year, Camras
had devebped a machine which would.
eeco-d 3 wide variety of sounds for
electo is payback. That wire recorder vwhidh he :oo< :o class to show h s
professors, landed Cam -as a job w -h
he Arrnour Resea-ch Fcundation. Ar,d
during JVbr d Wait II, that foundation
would lard a contract
supply w:re
+

b
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recorders to the Navy (altogether,
some 10,000 recorders between 1942
and 1945). Among Camras' achievements was his independent discovery
of a.c. bias. [See the article, "Dynamic
Bias Control with HX Professional," in
this issue.) Unbeknownst to him, he
had been preceded by others (including Dr. Hans -Joachim von Braunmuhl.
a German radio engineer, in 1938 and
an American. W. L. Carlson, .in 1927).
Before we leave the 1930s, however,
there are three other developments
which attracted little attention at the
time but are worth mentioning today. Ir
1934, just 50 years ago, the Fuji Photc
Film company was formed in Japan,
and its primary business has been the
manufacture of photographic and motion picture film. The firm is also celebrating one 20th and two 25th anniversaries this year. It has been 25 years
since Fuji produced its first videotape (it
still supplies tape to Japan's NHK television network) and opened a U.S. office. And 20 years ago, Fuji started
making audio tape (8 -track cartridges,
with open -reel tape the next year,
1965, and compact cassettes in 1968).
In 1935, the Tokyo Electro -Chemical
Company (TDK) was formed in Japan
to exploit a patent for ferrite cores. At
the beginning, the company and its
products had nothing to do with macnetic recording; the ferrite products were used
in radios and industri'
al and communications equipment.
It would note
be until
1952 that TDK woud
turn its attention to the
manufacture of recording tape and magnetic heads for tape
recorders. But this firm would make ip
for lost time during the next three decades, with a string of innovations

,'

`,

.
whicl-, by tha early 1980s, world make
it one of the largest manufacturers cf
recording tape in the world.
In 1936, Luigi Marzocchi _nardly 3
household rame, then or no. , a Milenese inventor, came up .kith a brancnew idea in recording whicl was b
make reasonably priced home video
recording possible 40 years Ater. Apparently uraware of the devecpments
in German¡, Marzocchi devebped the
idea of mounting two or more electromagnetic heads in a sirgle assemb y
whici rotated at an angle tc :le tapes
travel. This laid down .a series of he cal tracks across the wicth of the tapé
rather thar a single, longitudnal tract.
i

Through 'this process, 43rzoccni
hoped to cram more signa3 onto a
given length of tape. Late in be 19605,
an American inventor, Cnestr Newell,
woud resu-rect the idea
Just aboJt this time, AEG attempted
to interest General Elect-ic ir a license
for the Magnetophon, as the tape recorder was then called. GE-s expers,
however, decided the product had no
future.
During World War II, AEG and other
German manufacturers developed a
fam ly of audio recorders cosigned for

Continued p" page 36
33

DYNAMIC BIAS
CONTROL WITH
HX PROFESSIONAL
J. SELMER JENSEN and S. K. PRAMANIK

Not all of a tape recorder's bias comes from the
bias oscillator-some comes from the signal being
recorded. HX Professional lets that work for, not
against, the requirements of good recording.
History has many examples of
how a true and deep understanding of a physical phe-

nomenon has been found for the first
time through an attempt to solve an
apparently unrelated problem. Then,
when the problem is solved through
this new understanding of its fundamentals, the solution seems so obvious
that one wonders why no one thought
of it before. And often, when the solution is implemented, it leads to improvements in areas not thought of
when the problem appeared, or even
when it was solved. All of this applies
to the discovery and implementation of
the HX Professional tape recording
process.
The problem whose solution largely
contributed to the invention of HX Professional, while unusual, was not unknown. A quick, accurate, and costeffective method for fine-tuning cas-

Jensen is a freelance
designer associated with Bang &
Olufsen in Struer, Denmark, while
S. K. Pramanik uses his engineering
background in long-range planning
J. Selmer

for the firm.
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sette recorders was needed for the assembly line. What was thought to be
just such a method for adjusting bias
and equalization to get flat frequency
response was the use of a multi-tone,
or comb -frequency, signal.
Such a signal consists of several
sine -wave components of different frequency, all at the same level, mixed to
form a composite test signal, as shown
in Fig. 1A. When this signal is recorded
and played back, it should be a simple
matter to monitor the output on a spectrum analyzer and make adjustments
so that the level of each frequency is
equal, as in the input signal. When the
adjustment is complete, the recorder
would presumably be set up for flat
frequency response.
The only problem with this method is
that it does not work. No matter how
carefully a recorder is adjusted using a

levels, any suggestion of tape saturation as the cause has to be discarded.
This effect is not confined to any particular recorder or tape formulation, but
may be easily reproduced on any standard machine, whatever its price, quality or specifications.

Obviously, the reverse is also true. A
recorder set up to give a flat frequency
response using a standard sine -wave
signal gives a response which looks
like Fig. 10, if tested with a comb frequency signal. Since speech and
music signals are almost never a single frequency, but consist of combinations of large numbers of tones, more
like a comb -frequency signal, the frequency response recorded on any normal recorder with real -life signals also
looks more like Fig 3. The amount of
deviation from flat frequency response
depends on the high -frequency concomb -frequency signal, conventional tent of the audio signal and is confrequency -response measurements on stantly changing. The error that is prothe same machine yield a curve some- duced may be called dynamic frething like the one in Fig. B. Tape satu- quency -response error. This error is
ration (the condition when tape is mag- also not confined to any particular kind
netized to its uppermost limit so that no of recorder, but may be reproduced on
further increase is physically possible) any standard machine.
To understand what happens, it is
leads to a similar result. But, since the
same thing happens at low recording necessary to go back to fundamentals
1
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Fig. 1-Theoretically, adjusting a tape
deck for flat record/playback
response with a comb -frequency
signal (A) should result in flat
response. In practice, it yielded a
peaked curve (8) due to dynamic
biasing. On a deck set up for flat
response, comb -frequency response
declines at higher frequencies (C).
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portional.to the signal so that the audio
signal gets recorded.
Similarly, during playback, a tape
with the recorded audio signal passes
by the playback head, generating in
that head's coil an electrical signal
similar to the pattern of magnetization
on the tape. With luck, the voltage from
a playback amplifier connected to the
head will be an exact replica of the
audio signal that was originally recorded. When amplified and fed to a loudspeaker, the reproduced sound will
then be exactly like the original sound
received at the microphone.
Although these are the basic physical laws of recording, in practice
things are a little more complex. A
modern cassette recorder is, in fact,
quite an intricate piece of machinery,
where each part interacts with all the
others in a very precise manner. The
degree of precision is a measure of the
performance of the recorder, which, in
a high -quality machine, can reproduce
a very convincing copy of the original
audio signal.

and examine the physical properties of
tape and the recording process itself.

The Physics of Recording
Magnets are known by most people
as pieces of metal that attract anything
made of iron and are attracted to or
repelled by other magnets. But mag:
nets are also useful pieces of hardware, forming the basis for (among
other things) motors and electrical
generators-and for magnetic, or tape.
recording.
If a current is passed through a coil,
a magnetic field (or flux) is created
around the coil, similar to the magnetic
field created by a permanent magnet
The strength of the field depends on
the amount of current, the number of
turns of wire in the coil, and other factors. Obviously, the strength of the field
that is generated can be regulated by
controlling the electric current in the Recording on Tape
Recording tape is made of a thin
coil. If a suitable magnetic material is
held in the flux, it will become magne- layer of magnetic material deposited
tized, to a degree that depends on the on a ribbon of plastic film. The magnetstrength of the flux passing through the ic material is not homogeneous, but is
magnetic material as well as on the formed from millions of tiny particles,
each of which is a magnet. The properproperties of the material itself.
Conversely, if a magnet is moved ties of these magnets depend on the
near a coil of wire, a generated current material of which they are made (such
can be taken from the coil. The amount as ferric oxide, chrome dioxide or iron
of current depends on the strength of powder) and are the reason for the
the magnet, its distance from the coil, familiar tape -type designations. Their
the number of turns of wire in the coil, physical shape and size, together with
their density in the magnetic layer, deand so on.
These two fundamental facts are the termine the properties of the recording
basis of all magnetic recording and tape. It is important to remember that
reproduction and, in the consumer we are dealing with these tiny magfield, of recording on and playback nets, and that the physical laws that
apply to magnets in general also apply
from cassette tape.
Recording is the process of creating to these magnets.
For the purposes of this article, we
a tape magnetized along its length to a
degree which varies exactly as the will assume that the playback chain
sound signal received by the micro- can be made as perfect as we wish,
phone. The microphone converts the and concentrate only on the process of
sound it receives into an identical elec- recording the tape.
The audio signal to be recorded is
trical signal, which is amplified and fed
to the recording head in the recorder. constantly changing, and if these
changes are to be accurately recorded
In the recording head, the current
passes through a coil, while the tape, as different levels of magnetization,
of a suitable magnetic material, moves then the flux must be concentrated at a
past the coil. The flux generated by the very small portion of the tape. The coil
coil magnetizes the tape to a level pro - in the recording head is therefore
I
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Theoretically,
adjusting bias with
comb frequencies
should yield flat
formed around poles, which focus the
recording field at a very thin -line air
gap. The tape transport is made so
that the tape slides past the air gap at
a constant speed. It would thus appear
that, provided we can feed an accu
rate copy of the audio signal to the
recording head, we should get the required recording. But again, this is too
simple. To understand why, we must
look a little closer into the physics of
the tiny magnets on the recording
tape.
The strength to which a material is
magnetized is, of course, related to the
strength of the flux to which it is subjected. In turn, the flux generated is
related to the current in the coils
formed around the pole pieces in the
recording head. But ín both cases, the
relationship is not linear. In other
words, the strength of the resulting
magnet is not always proportional to
the flux, and the flux is not always proportional to the current in the coil.
The relationship between the residual strength of the magnet and the flux
is shown in Fig. 2. The curve, derived
from a hysteresis loop, shows that, for
an increasing flux, the strength of the
magnet increases at first at an increasingly rapid rate. Once beyond a certain
point, however, the rate of increase

slows, and finally magnetization
reaches a maximum value abové
which no further increase occurs. The
magnet is then said to be saturated.
The important fact is that there is only a
small part in the middle of the curve
that is a relatively straight line, and it is
only in this region that magnetization is
proportional to the flux.
If the different magnetization levels
required for a recording can be limited
to the linear part of the hysteresis
curve, an undistorted recording should
result. Audio signals are both positive
and negative, so recording will normally be made in the nonlinear portion of
the curve near the axis. If a separately
generated signal, called a bias current, is added to the audio signal, the
average level of the audio signal may
be raised so that only the straight portion of the curve is used for recording.
In the early days of magnetic recording, a constant d.c. signal was used to
bias the audio, but for the last 50
years, a bias current consisting of a
high -frequency a.c. current has been
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response. The
only problem is,
it doesn't work.
used. This is called high -frequency (or
H.F.) bias, irrespective of its actual frequency.
If a very -high -frequency signal is
mixed with the audio signal, the sum
looks like Fig. 3. The audio looks as if it
is riding on the peaks of the high frequency. If the sum is fed to the coils,
then the audio signal will be recorded
at a higher part of the hysteresis curve,
as shown in Fig. 4. If the high -frequency bias is at the correct level, a low distortion recording is possible.
To obtain the best results, different
formulations of tape require different
levels of bias, because the shapes of
the hysteresis curve for the different
tape formulations are not the same.
This is why many recorders permit the
user to adjust bias for the type of tape
being used, or, alternatively, the recorder is factory-adjusted for certain
recommended types of tape. Once
set, the bias, supplied by an oscillator,
remains at a fixed level, which may be
called the fixed bias of the recorder.
Bias for the lowest possible distortion is also different for different frequencies. In addition, bias affects oth-

er parameters, such as sensitivity and
maximum output level (MOL).
Sensitivity is the ratio of the output
signal to input signal, with all other
variables kept constant. If the input is

kept constant and the bias is changed,
it will be seen that the output will vary,
as shown in Fig. 5. Not only that, but
the shape of the curve is different for

different frequencies, as shown.
The same is true of MOL, the maximum output level that can be reproduced from tape. Above this level, the
magnets on the recording tape are saturated, and distortion increases dramatically if a recording at a higher level
is attempted. Again, MOL is dependent not only on bias but also on frequency, as shown in Fig. 6.
These factors are now getting complex, especially if we note that minimum distortion and maximum output
do not occur at the same bias level. Of
course, we always wish to record at
the highest level consistent with acceptable distortion to keep tape noise
or hiss as far below the recorded signal as possible. Thus, a correct setting
of the fixed bias, while very necessary
for good results, is always a compromise between low distortion and high
recording level, for both high and low
frequencies. For optimum results, setting fixed bias is best done by an experienced technician using accurate

Fig. 2-This transfer function shows the relationship between record -head
flux ("H") and remanent magnetic field ("B") when recording without bias.
Note how the curve's shape alters the relationship between signals of

different amplitudes.
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instrumentation, and, in fact, the spectral content of the type of music to be
recorded should also be taken into ac-

same as before. The output at the dif-

ferent frequencies will therefore

count.
The Comb -Frequency Paradox
Now that we know "all" that there is
to know about the physics of recording, we are now in a position to solve
the paradox of the comb and single
sine -wave frequency responses. We
saw that bias, as used for recording, is
a very high frequency compared to the
audio signal. Thus, if we wish to record
a bandwidth of, say, 20 kHz, it would
be normal to use a bias frequency of

Fig.

3-A

riding on

low -frequency audio signal
high -frequency bias wave.

a

j

Ir

HLF 1'1'2. H2)

4-How bias shifts

the audio
signal to the linear portions of the
Fig.

hysteresis curve, lowering distortion.
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five times that frequency, or 100 kHz
The criterion is that the bias frequency
must be sufficiently high as to allow the
low frequency to ride on the peaks of
the high -frequency signal.
If this is so, then bias at a frequency
of 10 kHz will be fully adequate to bias
an audio bandwidth of 2 kHz, and 1
kHz for 200 Hz, etc. But when the audio signal is a mixture of low and high
frequencies, the low frequencies do
not know whether high frequencies
were put there by the recorder's designer to act as bias, or whether they
are just a part of the audio signal itself.
When a high frequency, whatever its
source, is superimposed on a lower
frequency, the high frequency will tend
to raise the point on the magnetization
curve where the low frequency is recorded, just as bias does. Thus, in an
audio signal composed of many frequencies, each frequency acts either
partially or fully as bias for all lower
frequencies.
When the high -frequency part of the
audio signal acts as bias, the bias
seen by the lower frequencies will be
the sum of the original fixed bias to
which the recorder was adjusted plus
the biasing effect of the higher frequencies. Therefore, bias will constantly change with the high -frequency
content of the audio signal, and, for the
low frequency, all parameters related
to bias (such as sensitivity, distortion
and MOL) will change with the highfrequency content in the same audio
signal.
That this is true is seen from the case
of the comb and sine -wave frequency
responses. If the bias in a recorder is
adjusted to a flat response with a
swept sine wave, then all frequencies
see constant bias while the test is conducted, that is, the fixed bias to which
the recorder is adjusted. When multiple frequencies are present simultaneously, each frequency below the
highest will be subjected to altered
bias, which is the fixed bias plus the
biasing effect of all the higher frequencies. As bias changes, the sensitivity
for any frequency will not remain the

change, and the frequency response,
as seen on an analyzer, will no longer
be flat. In other words, we have dynamic frequency -response error.
It may not be out of place to repeat
that this is what happens with all recorders that use fixed a.c. bias. This
includes not only cassette tape recorders, but also reel-to-reel machines, studio machines and high-speed duplicators, although the amount of dynamic
frequency -response error will vary
from one type of machine to another
and for different tape formulations. The
amount of error is related to the ratio
between the audio and bias currents
fed to the recording head. The smaller
this ratio, i.e., the closer the magnitudes of the audio and bias currents
are to each other, the larger the error
will be.

Active Bias
To sum up the problem, we have
seen that the loss of high frequencies
when recording at high levels is due
less to tape quality than to the fact that
there is an increase in the effective
level of the bias current when high frequencies are a part of the audio signal.
If active bias is too high, then sensitivity at high frequencies decreases, and
the output at these frequencies drops.
The larger the content of high frequencies, the greater the drop. Once this
fundamental principle governing high frequency performance has been es tablished, the answer to our problem
becomes almost obvious. This has
been implemented in the recording circuit, HX Professional.
The total bias seen by the low-frequency component of any audio signal, as described earlier, is the sum of
the fixed bias and the biasing effect of
the high -frequency part of the same
audio signal. It will be remembered
that it is the immediate value of this
sum which determines the recording
conditions for the audio signal. It will
be useful to use another term for the
sum of the bias and the biasing effect
of the audio current, and we will call
this sum active bias.

Experiments using a high -quality
sound source with high treble content
and a cassette recorder using ferric
tape show that active bias can vary by
AUDIO/AUGUST 1984

When the audio

as much as 6 dB at different parts of
the recording. This is equivalent to saying that bias is incorrectly adjusted by
that amount, at least for some part of
the recording. The consequences are

obvious for anyone familiar with the
procedure of adjusting bias. The disappointing result, a loss of treble performance-particularly with the less
expensive tape formulations at high recording levels-is most often attributed to poor tape quality, tape saturation
or other causes, rather than to a constantly changing bias.
Low frequencies see a uniform level
of high -frequency bias, provided active bias is kept constant. This is accomplished when bias from the oscillator is reduced until active bias returns
to the level of the "fixed" bias whenever high frequencies are present in the
audio signal. The term fixed bias, of
course, now loses its original meaning,
as bias from the oscillator no longer
remains fixed. So we define another
term, no -signal bias, which is the bias
level to which the machine is set with
zero signal at the input, and it is equivalent to fixed bias in a conventional
machine. We shall return to this, and
see how no -signal bias can be optimized more effectively with the HX Professional circuit.
Keeping active bias constant implies
two operations: First, monitoring the
active bias continuously, and second,
changing oscillator bias as necessary
to keep active bias constant.
The black portion of Fig. 7 shows a
typical recording circuit in a conventional recorder. The signal output from
the recording amplifier is mixed with
the high -frequency bias current, typically five times the frequency of the
highest audio frequency to be recorded. Bias current or, more correctly, no signal bias current, is set to the optimum level for the tape in use. The
mixed audio and bias current is then
fed to the recording head.
What is added to implement HX Professional is a high -impedance monitor
for active bias. The ideal place to measure active bias is, of course, at the
point where it acts, at the recording
head. The sum of the audio and bias
currents is first passed through a filter,
and the voltage is monitored to determine the flux being generated by the
head. At this point some wise men will
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signal contains
both high and
low frequencies,
the highs act as
added bias for
low frequencies.
shake their heads and say we should
be measuring the current, as it is well
known that the flux generated is proportional to the current, and not to the
voltage.
While this is theoretically true, in
practice such a measurement fails to
take into account losses in the magnetic and electrical circuits of the tape
head. For various reasons, these
losses are not proportional to the current, and magnetization of the tape is
therefore also not proportional to the
current. This is a failing of certain systems designed to improve recordings,
which base the improvement on a
measurement of recording current.
So, in the HX Professional system,
the voltage across the head is monitored and integrated to give a calculated value of the useful flux generated in
the tape head. Flux is actually proportional to this calculated current, as the
influence of head losses on the voltage
across the head is very small. The calculated value of flux is therefore a very
close approximation of the effective
magnetizing field. Thus, if the characteristics of the filter are suitable for the
purpose (that is, it is designed to reflect the level of active bias accurately
and constantly), it can be incorporated
into a feedback loop that will keep active bias constant.

frequency signal superimposed, let us
say 15 kHz, at a level sufficiently low to
ensure that saturation does not occur.
Men this is done, it will be seen that
the output level of the low frequency
falls, because sensitivity has changed
due to the change in active bias. The
amount by which it falls will be seen to
depend on the relation between the
two frequencies, as well as their relative levels. For this particular case, we
can now reduce the bias current until
the output of the low -frequency signal
returns to the same level as the one it
had before any high frequencies were
superimposed.
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sensitivity and bias level varies with
frequency.
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MOL 333 Hz

The Filter
The characteristics of the filter may
be found by experiment. Since we wish
to minimize .any changes in frequency
response caused by the high -frequency content of the audio signal, we may
be tempted to proceed as follows:
Using a low -frequency input signal
of, say, 200 Hz, bias is adjusted to give
the lowest possible distortion of that
signal. Then, the low -frequency signal
is recorded on tape at a fairly high
level, say, 20 dB below the level at
which the tape is saturated (that is, 20
dB below MOL). Its output level is
measured as a voltage on the output
terminals of the recorder. The same
frequency is then recorded at the
same level, but this time with a high -
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6-MOL also differs with both
bias level and signal frequency.
Fig.
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We have now achieved the condition, albeit manually, where no change
in frequency response occurs due to
the presence of the high frequency.
The amount by which the oscillator
bias needs to be reduced is then the
biasing effect of the higher frequency
on the lower. This procedure might be
repeated for a number of different frequencies, at various input levels, when
it should then be possible to work out a

mathematical relationship between the
ratio of the frequencies and their relative levels.
However, using a filter designed to
this relationship does not lead to a flat
frequency response. A slightly altered
procedure is required, which will give
the primary condition of a conventional
flat frequency response and considerably reduced dynamic frequency -response error. The procedure to find the
true value of active bias is similar in
principle but uses extrapolated points
on bias -related parameters as reference, rather than a simple frequency response parameter. However, if the
relationship derived from this procedure is fairly constant at various frequency ratios and relative levels, then
a filter for this purpose may be economically constructed.
It is found experimentally that the
biasing effect of a sine -wave signal on
a signal very close to it in frequency is

4./5
.S)
lamer

_.

virtually zero. As one of the frequencies increases, its biasing effect on the
lower frequency increases at 6 dB/octave, provided they are both at the
same level.
It turns out that the filter we require is
one of the simplest among electronic
circuits. In fact, it is so close to being a
simple filter at 6 dB/octave that any
attempt to get a more accurate form, at
least for cassette tapes, is superfluous.
In other words, if a low-pass filter,
passing all frequencies below the
highest the machine is designed to record, is put into the control loop, the
active bias can be correctly set for all
audio frequencies. And this setting adjusts itself, by its very nature, to all
static bias levels and for all tape formulations.
Once the form of the filter has beén
determined, our problem is solved. It
only remains to construct a suitable
circuit that will implement the filter as
part of a feedback loop to control the
bias level. For a competent circuit designer, this really should present no
particular problem.

7-In conventional recording circuts (shown in black), low -frequency
response can be diminished by the biasing effects of high audio
frequencies. With the addition of the HX Professional circuits (shown in
color), bias level is controlled by the total high -frequency signal (audio plus
bias) at the recording head.
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The Circuitry
It will come as no surprise at this
point to see the final circuit, which is
shown in Fig. 7. As stated earlier, the
audio line feeding the recording head
Is conventional except that the signal is
sensed at the head, to derive the signal required for HX Professional. An
advantage of measuring at this point is
that it allows the audio signal path to
be kept totally free of any manipulation
by the HX Professional circuit and
therefore free from any possibility of
degradation. Further, any necessary
manipulation of the signal, such as
pre -emphasis or noise -reduction circuits, is automatically taken into account when the signal is monitored at
this point.
The signal monitored at the head,
after passing through an integrator and
the filter, is rectified to give a d.c. voltage proportional to the active bias.
This is then compared to a previously
set reference voltage. The presence of
any high frequencies in the signal will
alter the level of the rectified voltage by
an amount dependent on the amplitude and frequency composition of the
signal and the characteristics of the
.

filter. When the rectified voltage

changes, it will differ from the reference voltage, and a control signal proportional to the difference is generated. The control signal is used to alter
the gain of the voltage -controlled amplifier, which in turn alters the bias current from the oscillator.
The reference is a stable, adjustable
d.c. voltage set to a value that gives
the required no -signal bias current.
The difference between the rectified
signal and the reference voltage is
used as a control signal to adjust the
bias level from the oscillator. It can be
seen that in the absence of any audio
signal, no -signal bias current at the
tape head can be accurately adjusted
for any tape formulation simply by
changing the value of the d.c. reference voltage. Once this adjustment
has been made, the circuit requires no
further adjustment or correction.
The bias circuit for HX Professional
differs from the conventional in that a
voltage -controlled amplifier is placed
between a conventional oscillator,
which is also used in the erase circuit,
and the point at which the audio signal
is added to the bias in the recording
AUDIO/AUGUST 1984
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HX Professional
and Dolby HX use

circuit. This amplifier, as its name suggests, changes its gain under the control of a d.c. voltage to control the
amount of bias current that is fed to the
mixer. The d.c. voltage used to control
the amplifier is, of course, the signal
that is derived from the feedback circuit, which senses the signal at the
tape head.
What now happens is that, for an
audio signal composed of high and
low frequencies, the active bias increases, and oscillator bias is reduced
by a corresponding amount. The low
frequencies see a total bias equal to
the sum of the reduced oscillator bias
and the biasing effect of the high frequencies. By definition, and courtesy
of the HX Professional circuit, this value remains constant. The high frequencies see the reduced bias from
the oscillator, but are far less sensitive
to the biasing effect of the high frequencies themselves. In other words,
they see a reduced level of active bias.
As we have seen earlier, high frequencies require a lower level of bias
for optimum recording conditions than
low frequencies do. Thus, the lower
oscillator bias is advantageous for the
high frequencies in the audio signal,
and results in better MOL, besides lowering the dynamic frequency -response
error. Together, these two factors lead
to a dramatic improvement in the quality of recorded high frequencies, particularly when high recording levels are
used. The improvement is more
marked on less expensive tapes, but
also substantial with the most expensive formulations.
HX Professional also has other advantages as byproducts. As mentioned, conventional recorders use a
"fixed" bias adjusted to a value which
is a compromise between levels that
give the lowest distortion at low frequencies and the highest MOL at high
frequencies. A compromise is necessary, as the optimum values for these
characteristics occur at different levels
of bias. The compromise is, of course,
chosen to be somewhere between
these two optimum values.
After implementing HX Professional
in a prototype recording circuit, it was
realized that the conventional compromise may be considerably reduced.
Since the high frequencies take care of
themselves, i.e., oscillator bias falls to
AUDIO/AUGUST 1984

similar principles
but differ in their
aims as well
as in their
implementations.
accommodate high frequencies, no signal bias may be adjusted close to
the optimum value for the best low frequency distortion. This lowers overall distortion in the recording at the
same time that high -frequency recording is improved.
Finally, it was found that the tape
overload characteristic for high frequencies, at levels above those where
tape saturation begins to occur, is
more gentle with the HX Professional
circuit. Distortion rises at a slower rate
as the normal maximum recording level is exceeded, permitting higher recording levels and a better signal-tonoise ratio without audible distortion at
unexpected peaks in the audio signal.
HX Professional vs. Dolby HX
A description of HX Professional will

be incomplete without mentioning the
circuit from which it gets its name,
Dolby HX. Although the names are
similar, as are some of the principles
on which the two circuits are based,
they are in fact quite different in their
aims as well as in implementation.
K. Gundry of Dolby Laboratories, the
inventor of HX, realized that a wide band audio signal has a self -biasing
effect and that this is part of the cause
of high -frequency losses in recording.
The problem led him to develop a cir-

cuit where oscillator bias is changed
when high frequencies are present in
the audio signal, as is done in HX Professional. But his aim was to permit the
maximum level of high frequencies to
be recorded-in other words, to get
the highest possible level of MOL.
Hence the name HX, Headroom eXpander system.
However, in order to maximize MOL,
oscillator bias must be reduced by
more than is necessary to keep active
bias constant. Also, a frequency -response error (in a sense opposite that
of a conventional recorder, and at an
unacceptable level) is introduced due
to overcompensation. This was also
recognized, and an ingenious correction was introduced.

Since Dolby noise -reduction circuits
already measure the high -frequency
content of the audio signal, in Dolby
HX the same circuit was used to derive
a signal to control oscillator bias. In
addition, this control signal was also
used to alter pre -emphasis to continuously correct the dynamic frequency response error. The resulting circuit required fairly complex design and adjustment for both the oscillator and pre emphasis to track correctly, and the
problem became even greater when
using different tape formulations.
Although dynamic frequency response, even with correction, was substantially less accurate than with HX
Professional, HX did in fact function
marginally better than HX Professional
in improving MOL. The reason it did
not become more popular was probably because tape recorder manufacturers were not willing to cope with the
complexity of the adjustments required
for correct operation.
HX Professional was developed at
the same time as the Dolby circuit,
although independently, but it was released later. And it is so fundamental
to recording technology that Dolby
Laboratories not only took part in the
final stages of development, but
agreed to license the circuitry, on behalf of the inventors, to manufacturers
not only of cassette recorders but also
of other recording devices (such as
high-speed duplicators).
This explanation of the function of
HX Professional is necessarily simplified in the interests of an explanation of
the broad principles at the cost of rigorous detail. The authors hope that
readers will take this into account.
More exact formulations will be found
in the references below.
GI
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EQUIPMENT PROFILE

TIM Distortion: 0.0022%.
Phono Input Sensitivity: MM, 0.5
mV; MC, +26 dB setting, 0.025 mV;
MC, +32 dB setting, 0.0125 mV, all
for 0.5-V output at

1

kHz.

Frequency Response: 0.5

Hz to
250 kHz, +0, -3 dB, for 1 -watt output at maximum level -control position.
S/N Ratio: 125 dB, A -weighted, with
inputs shorted.

Phono Input Overload: MM, 300
mV; MC, +26 dB setting, 15 mV; Damping Factor: Stereo, 300;
mono, 150, both at 50 Hz into 8
MC, +32 dB setting, 7.5 mV.
ohms.
S/N Ratio: 82 dB, A -weighted, for 5 mV signal at MM input.

HighLevel Sensitivity: 31.5 mV.
Phono Input Impedance: MM, 47

ACCUPHASE
C-280 PREAMP
AND P-600 AMP
Manufacturer's Specifications
Preamplifier
Frequency Response: Line inputs,

Hz to 500 kHz, +0, -3 dB; MM
and MC phono inputs, RIAA, 20 Hz
to 20 kHz, ±0.2 dB.
1

Maximum Output: 10 V.
THD (New IHF Standard):
0.005%.
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kilohms paralleled by 150 pF; MC,
10/30/100 ohms, selectable.
Dimensions; 18-7/16 in. (468 mm) W
x 63/4 in. (171 mm) H x 15-9/16 in.
(396 mm) D.
Weight: 39.8 lbs. (18.1 kg).
Price: $3,550.00.

Input Impedance: Unbalanced,
switch -selectable.

Input Sensitivity:

High -impedance
setting, 2.0 V; low-impedance setting, 1.0 V; bridged mono, high -impedance setting, 1.83 V; bridged
mono, low-impedance setting, 0.91
V.

Dimensions:
91/e in.

Amplifier
Power Output:

300 watts rms per
channel, 8 ohms. (For other ratings,
see Table I.)
THD: 1 to 2 ohms, 0.02%; 4 to 16
ohms, 0.01%.
IM Distortion: 0.01% at rated output.

20

kilohms; balanced, 600 ohms,

18% in. (480 mm) W x
(232 mm) H x 183/4 in. (476

mm) D.

Weight: 84.7 lbs. (38.5 kg).
Price: $3,550.00.
Company Address: c/o Madrigal
Ltd., P.O. Box 781, Middletown,
Conn. 06457.
For literature, circle No. 90
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Accuphase's P-600 amplifier and C-280 preamplifier, the
company's flagships, offer knockout cosmetics with high
performance to exacting specifications. Their designs do
not follow the American high -end audio trend towards minimalistic circuit topology and few user controls. Rather, these
two products have an unusual level of circuit complexity and
control flexibility. No fewer than 11 power ratings are listed
for the amplifier, including a rating of 450 watts per channel
into a -ohm load! High performance is most certainly the
name of the game here-but not without a few quirks, which
became evident during our testing procedures.
1

Preamplifier Layout
The C-280 preamplifier comes in an imposing 39 -pound
chassis with a visually stunning, persimmon -finished wood
exterior. The wood has a glossy finish and lovely grain with a
unique reddish -black, ebony -mahogany color. Underneath
the wooden housing, aluminum sheet -metal panels form the
sides, front, and rear of the chassis. The front panel and
hinged access door are gold -anodized extrusions bolted to
the chassis. Additional sheet -metal channels support the
two power transformers and a large motherboard. The assembly is quite rigid, with good support for all heavy components, and service accessibility is maintained. Self -tapping screws are used, which could leave small metal particles inside the chassis, although none were found.
At first glance; the four controls on the C -280's faceplate
make it resemble a minimalist preamp design. The push -to -

-

--,

N --

open subpanel door, however, drops down to uncover
switches for a.c. power, subsonic filter, and mono/stereo
mode. These are followed by selectors for moving -coil input
impedance, tape monitor, and tape -output defeat, as well
as gain trimmers for each channel and a two -position "Compensator" (loudness) selector. When the subpanel is
closed, all that remains are two large rotary controls, for
source selection and volume, which bracket rotary switches
labelled "Head Amp" gain ("Off/MM," "+26 dB" and "+32
dB") and "Attenuator" (full mute, attenuation "Off," "-20
dB" and "-30 dB"). A central window above the subpanel
has red LED status displays for a.c. power, loudness compensation, high-pass filter, mono mode, tape monitor, and
record out. Tone controls have been eliminated, Accuphase's only concession to minimalism. The C -280's rear
panel features seven inputs (two phono, three line, and two
tape) and four outputs (two tape and two main) with an
additional XLR output jack, rated at 600 ohms impedance,
for each channel.
LEDs confirm the settings of all pushbutton switches, and
a nonvolatile (battery backup) logic circuit stores the settings when the unit is off. All controls, except for the volume
and gain trimmers, activate relays. An effective mute circuit
operates for 1 S each time a selector is changed. The
detented controls, ticking relays, status indicators, and muting produce a feeling of precision when operating the Accuphase C-280.
Internally, a total of 14 smaller circuit boards plug vertical-
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Every element of the C-280
preamp's construction is
superb-circuit boards,
soldering, even internal use
of gold-plated connectors.

INPUT

Iw

/47

o

010
}REGULATOR

026

1

°lo

DC

NEG
FEEDBACK
NETWORK

SERVO

CIRCUIT

oll

012
POWER
REGULATOR

!REGULATOR

I

014

015

016

POWER
REGULATOR

013

this unusually complex power supply is performed inside
the amplifier modules.
Every element of the C -280's construction is superb. Circuit boards are glass -epoxy, 0.002- and 0.031 -inch thick,
with finished edges. Signal traces, solder mask and component designations appear on both sides. Soldering quality is
excellent, and the extensive hand wiring is done with skill
and care. Low -loss, foam -core coax running between the C 280's input relays and low-level modules is soldered cleanly
(foam's low melting point has resulted in sloppy wiring in
other audio components). Some internal wiring ends in
multi -pin circuit -board connectors which are all gold plated.
It is refreshing and unusual to find high -end units having
gold plating inside, rather than only on the external connectors where the customer will see it.

Preamplifier Circuit Highlights

7°le

Each of the six modules in the C-280 employs a dual input stage which feeds a common -base, comdifferential
/,1019
/+41020
M^
M
plementary push-pull Class -A output amplifier in cascode
connection. A d.c. servo -control IC is incorporated in each
8021
0_6022
^,V,
^I,I.
of these amplifiers to allow the C-280 to be d.c.-coupled,
/023
¡rloz
from moving -coil phono input to main output, with negligible
d.c. offset.
ío25
._45026
IAA
w.
The line amplifiers are duplicated, with polarity inversion,
/1027
to produce balanced outputs, ostensibly to allow for low
¡,°2e
'Mr
tV3
noise pickup over long cable runs to the amplifier. While this
/.1029
could be useful in hostile environments, Accuphase's selecvh
*-15030 ,
VVI
tion of a 600 -ohm output impedance for the C-280 preamp
8031
6032
and the P -600's 600 -ohm input impedance (at their balanced XLR connectors) is based on a Bell Laboratories/
o
o
°
+B
+B(HI
OUTPUT
-BIN)
-B
Western Electric standard, developed in the '30s, for use
with telephorie transmissions. Although present-day profesFig. 1-Partial schematic
sional audio equipment utilizes balanced lines, professional
amplification
of P-600
line outputs are designed with much lower output impedstages.
ance (on the order of 50. ohms) so they can drive multiple
ly into the motherboard. This profusion of circuit boards amps without loading losses.
provides the necessary surface area to house the 225
transistors, 16 FETs, 33 ICs, and 167 diodes used in the C - Amplifier Layout
The P -600's great size and weight are very impressive; its
280's design. Many separate parts are used, as if complex
IC op -amps were being synthesized from discrete transis- 99 -pound shipping weight far exceeds current United Partors on every p.c. board. One of these boards, holding 21 cel Service limits. This power amp, therefore, must be
reed relays, runs parallel to the rear panel to'control pro- shipped by a freight service. The front panel is flanked by
gram selection as close as possible to the input/output massive handles and a rack -mount frame. A large window
connectors. Relays are sealed inside pressurized nitrogen - provides multicolored status readouts: A large, digital peak gas housings and utilize either gold-plated or silver -palladi- power display for each channel, running from 0.001 to 999
um alloy contacts. Just behind the front panel sits the relay - watts; a set of blue display -hold -time indicators, and LED
controlling logic board with its nickel -cadmium battery status annunciators for each channel ("Bridge Connection,"
backup system. In between these upright boards are six flashing power -display "Reset Indicator," and "Load Impedextruded aluminum -chimney amplifier modules, each hous- ance"). The display is bright and, set against the panel's
ing two small circuit boards. Small LEDs, used as voltage - black background, is easily visible across a brightly lit room.
Below the display window, the P-600 has large rotary
dropping diodes for setting bias, glow inside the boxes like
knobs,
styled like the C-280's, controlling "Input Level" to
pre
-prethree
stages-a
gain
tube filaments. The C -280's
amplifier, phono amp, and line amp for each channel-are left and right channels in calibrated steps from 0 to -30 dB
(and then off). At panel center, large "On/Off" switches for
assembled from these modules.
The C -280's dual power supplies maintain this separation "Power" and "Speakers" flank two rows of small pushbutof function. Separate transformers for each channel have tons. The upper row's controls display "Hold Time" ("Off,"
three center-tapped windings feeding 24 rectifiers and 12 "3 Sec" or "30 Min") and the "Subsonic" filter (10 Hz, 12 dB/
filter capacitors. This gives separate unregulated d.c. lines octave). The lower row sets the range of the digital display
for each of the six amplifier modules. Final dic. regulation in (x1, x0.1, x0.01, and x0.001).
17

I

I

44

AUDIO/AUGUST 1984

you --ay

an extra rl _arter
for a record
that w _ last
forever?
We're serious.

Stop cheating yourself!

Records treated with LAST
do not wear out.
Remarkable as this may seem, LAST preservative is a unique chemical formula
which enables the record vinyl to withstand repeated plays without wear...
by preventing the microscopic "shockwave" fracturing that occurs every time
you play your favorite record. Lab tests
prove it, and your ears prove it, too.

You've probably got albums you're afraid
to play, or maybe you've even gone to the

trouble and expense of recording some
of your albums, all because you want to
protect them.
Aren't you worth a quarter? That's all it
costs for one 30 -second application of
LAST, and you'll enjoy "brand-new"
sound for 200 plays.

NEW RECORD, UNPLAYED

Find out more about the LAST System
of record and stylus care products: LAST
Record Preservative, STYLAST Stylus
Treatment, Stylus Cleaner, LAST Power
Cleaner, LAST Record Cleaner, LAST
Archivist Record Preservative.

f
You get "brand new"

sound
every time, even after 200
plays.

Instead of hearing the "pops" and "clicks"
getting worse every time you play your
record, you'll hear the "brand new"
sound every time. What's more, LAST
improves the contact between the stylus
and the groove, so you hear better sound
starting with the first play.

NEW RECORD, UNTREATED,
PLAYED 50 TIMES

Ask your dealer or call 1b11 -Free:

800 -223 -LAST

L'

É

(in California 800 -222 -LAST)

,

NEW RECORD, TREATED WITI
LAST, PLAYED 200 TIMES

I

A

POST OFFICE BOX 41

®

2015 RESEARCH DRIVE
LIVERMORE, CA 94550

we keep your records sounding brand new
Enter No. 14 on Reader Service Card

On the test bench, with
more than 1,500 watts
being dissipated, the P-600
amp was only slightly

warm, and totally silent.

The back panel features selector switches for choosing
stereo or bridged mono operation, normal (2 to 16 ohm) or
low -impedance (1 to 2 ohm) operation, power -display impedance (to yield power readings based on 2-, 4-, 8-, or 16 ohm loads), and balanced (600 -ohm) or unbalanced inputs.
The unit's nonstandard binding posts will not accept dual or
single banana -plug speaker -cable terminations. (Unfortunately, these posts also eliminated using the very convenient Monster Cable locking speaker connectors favored by
co-author Greenhill.) A circuit breaker, switched and un switched a.c. outlets, RCA phono and XLR input jacks, and
a nondetachable a.c. line cord with a two -pronged plugsomewhat undersized for a high -current amplifier (30 amps/
channel)-make up the remainder of the back panel.
Like the C-280, the P-600 chassis achieves its strength
and accessibility from a complex sheet -metal structure fas -
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tened together with self -tapping screws. Mechanical construction quality is first-rate, but the use of self -tapping
screws in an expensive amplifier with many heavy parts
seems out of place. Externally, the P-600 has a lightweight,
gold -colored, extruded -aluminum frame. This serves mainly
to dress up the chassis and provides mounting points for
the removable sides, top and bottom. Internally, the expected massive heat radiators for the 28 output transistors run
vertically, parallel to the side covers. From front to back,
between the heat radiators, is a heavy "U" section that
carries the transformer and other heavy power -supply components.
Most amplifiers conduct heat from the output devices to
the entire chassis to radiate heat effectively. The P-600
exterior, however, always runs relatively cool because it
relies only on internal radiators and the air passing through
them via the liberally vented top and bottom covers. On the
test bench, with more than 1,500 watts being dissipated, the
P-600 remained slightly warm to the touch and totally quiet.
(We have not yet found any fan -cooled amplifier quiet
enough for listening -room use.)
The main amplifier p.c. boards run vertically, parallel to
the heat radiators. Each channel's 14 power transistors, two
MOS-FET drivers, and thermal -sensing diode are mounted
to the heat radiators, with all leads attaching to the top and
bottom edges of the circuit boards. To replace a small part
on the board, half of these components would need to be
removed for the board to be swung away. Flat copper bus
bars parallel the groups of seven transistor collectors and
emitter resistors. The power -supply and output lines are
soldered to the boaro but terminate in ordinary quarter -inch
push -on connectors at the chassis. Hot -running components are held above the board by insulating spacers,
although the P-600 amp has a few electrolytic capacitors
(rated at 85° C) placed only 1/32-inch away from hot -running emitter resistors. Other capacitors in the P-600 were
rated at an unusually high 105° C.
Several other circuit boards-for the metering, logic and
power -supply regulation functions-are seated near the
front and rear panels. Two of these circuit boards, positioned vertically just behind the front panel, handle the
digital power -meter system (using a 12 -bit A/D converter
and a 4 -bit microprocessor) and logic control for switching
of impedance ranges.
The P-600 has many "pro" features, but it is rather expensive for most professional applications and also fails to meet
pro standards in other ways. For instance, the "rack -mount"
flanges cannot be used to mount the amplifier. Not only
does the manufacturer warn against this installation, but the
mounting holes are round, not oval or notched, as demanded by EIA, rack specs. The front plate is held to the chassis
with four small self -tapping screws, and the unit's heavy
toroidal transformer sits at the back of the chassis, not
behind the faceplate (where it could be best supported by
rack mounting). The rack -mount flanges are obviously a
styling gimmick to evoke a "heavy-duty" image. Such gimmicks are not necessary: The P-600 is a lavish home amplifier, and we would prefer that it look like one.
The P -600's meters are beautiful to observe but are more
entertaining than helpful. For power -amplifier use, a clipping
AUDIO/AUGUST 1984
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LISTEN AND YOU'LL SEE
The new DM 110 and DM220 are built to the same DM220, you now have a perfect excuse to upgrade
exacting standards as the monitors we supply to your equipment to digital standard.
major digital recordingstudiosthroughouttheworld.
Ask to hear them soon.
They are. happily, much more affordable.
Close your eyes and Itsten.
At around $300 for the DMI10. and $500 for the
Then you'll see.

AS USED BY DIGITAL STUDIOS WORLDWIDE. AND SOON, WE HOPE, BY YOU
Anglo American Audio. P.O. Box 653, Buffalo, NY 14240 416-438-1012
"See Page 108 for your local

B & W

dealer."

Enter No. 6 on Reader Service Card

The 2 -ohm stereo and
4 -ohm bridged power

measurements didn't tax
the P-600-just our
power lines!

light-which this amp lacks-is the single most
valuable indicator. The meter peak -hold system is annoying:
When it is switched on, the meter is reset to 0 every 3 S or 30
minutes (depending on the "Hold Time" selected), with only
higher readings registering between resets. If the 3-S period
is chosen, the "Reset Indicator" LEDs flash so frequently
that they may be easily confused with clipping indicators,
even when the amplifier is not clipping. Given the peak -hold
and reset action of these meters, it might be better if each
new peak reading started a new 3-S interval till reset, so one
would always have time to read each update. The 30 -minute
hold time (intended to show the peak cutting level on one
side of a record) does stop the flashing, but, with the meters
storing the highest peak in the past half hour, they effectively cease to function in real time.
The P -600's digital power meters do not sense power
(voltage times current) but voltage alone. Their power calibrations are based on the assumption that what is being
driven is a 2-, 4-, 8- or 16 -ohm resistive load, not the more
complex reactive loads of actual loudspeakers. The voltage
is sensed before the P -600's output -isolation network, which
slightly degrades meter accuracy at high frequencies. The
meters, though labelled "Peak Output Power," are not peakpower indicators, nor do they read the rms value of peaks.
Instead, they have a time response requiring approximately
6 mS of continuous sine waves to achieve an accurate
reading. This approximates the BBC or European PPM
(peak program meter) standard. For example, using single cycle sine -wave pulses, 200 Hz was the highest frequency
the meters would measure accurately. At 2 kHz, they read
70% of actual single sine -wave power, and at 20 kHz, only
6% of actual power. They were found to be accurate to
within 5%, not outstanding for such an elaborate meter
design.
or distortion

nZ

4-Response of
preamp to 1 -kHz square
waves with inverse RIAA
equalization through MC
input (+32 dB setting).
From top to bottom:
Generator output before
equalization, signal at
preamp's tape output with
Fig.

no input filtration, and
signal at tape output after
200-kHz filtration of input
signal (see text). (Scales:
Vertical, top trace, 1 V/cm;
vertical, middle and
bottom, 0.5 V' /cm;
horizontal, 0.25 mS/cm.)
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5-Amplifier

response to 400-mS burst
of 20 -kHz, at level just
below clipping, into 4 -ohm
load. Note shrinking
power envelope as mutual

6-Amplifier largesignal response to 20-kHz
square wave, driving
8 -ohm bad: Input signal
(top) and P-600 output
Fig.

48

-

conduction begins, as
well as horizontal lines
(beginning at 25 mS)
indicative of "sticking."

Amplifier Circuit Highlights

The P-600 features a very rugged seven -parallel complementary bipolar push-pull output stage, for a total complement of 28 output devices rated at 200 watts of dissipation
Figure 1 is a partial circuit diagram, in which 019 to
(Scales: Vertical, 20 V/div.; each.
Q32 form the output stage of one channel.
horizontal, 50 mS/div.)
Output -stage rail voltage levels are determined by a usersettable impedance range switch, backed up by an auto switch circuit (not shown). Either switch drops the d.c. rails
from 82.5 to 44.5 V. This lower voltage limits high power
dissipation when driving 1 -ohm loads. (The Apt 1 amplifier
uses a similar transformer -switching design to drive low impedance loads.) A pair of small relays adjacent to the
transformer perform the actual switching. They are tripped
by a current -sensing circuit or the rear -panel switch. Bias
current on the output devices does not change when the
amp is switched to the low -impedance position, and we
found no evidence of crossover notch distortion or any
change in subjective sound quality at the lower setting.
A series of additional protection circuits, including VI
(bottom), 312 watts/
limiting, cuts drive to the output stage or disengages the
channel. (Scales: Vertical, massive speaker relays if d.c. offset is detected. Usertop trace, 1 V/div.;
resettable a.c.-line circuit breakers are employed instead of
vertical, bottom, 50 V/div.; fuses. Power -supply parts, as well as the owner's household
horizontal, 10 µS/div.)
circuit breakers, are protected by a turn -on inrush -current
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READ THIS AD AND YOU'LL
BUY A HARMAN KARDON CASSETTE DECK
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That's a bold statement, but
Harman Kardon has been making
bold audio statements for over thirty
years, introducing the world's first high
fidelity receiver, the first stereo receiver and
ultrawideband frecuency response. Harman Kardon
was also the first company to use Dolby' in a cassette deck.
Today, Harman Kardon products continue to be so

technologically advanced that "state-of-the-art" falls
short of describing them. They have become "state of-the -mind; the highest level at which the mind can
create.

The CD491 is Harman Kardon's most sophisticated
state-of -the -mind cassette deck and one of the few in
the world that can equal the full range of human hearing.
The CD491 has a remarkable 20Hz to 24kHz frequency
response using any tape formulation, not just expensive
metal tape. An audiophile would settle for nothing less.
Even more rem arkab e is that in a national challenge?
Harman Kardon measured frequency response and
beat 98% of the conpetition, including units costing
twice as much.
The CD491 incorporates a dual capstan transport with
twin flywheels to insure perfect movement of the tape
across its 3 high performance heads. The dual capstan
serves to isolate the tape from the cassette shell while
the dynamically balanced flywheels help generate a

consistently accurate tape
speed. Together they enable the

1'YGa.s/G

:1I

CD491 to reduce wow -and -flutter to an
inaudible .025%. The only "wow 'you'll ever
hear is the reaction of people I stening to your
Harman Kardon cassette deck.

The 00491 incorporates Dolby HX Pro' for extended
frequency response, plus Dolby B and C' for maximum
noise 'eduction. Three poecisio-i heads offer improved
performance and the convenierce of monitoring while
recording. Included is a Sendust head to withstand high
record levels wit-iout overload and a ferrite playback
head hr extended high frequency response.
The combined tenefits of the CD491's performance
features allow fo- the accurate recording of more dynamic audio signals than previously possible. In fact, the
large signal response (fréquency response at OVu) of
the CD491 is a virtually unrivaled 20Hz-20kHz ±3dB.
This is especially significant as more demanding forms
of software, such as digital audit, become available.
So, while other manufacturers continue to pile on
unnecessary features and gimmicks, Harman Kardon
continues to develop only fundamentally advanced
audio equipment
(1) Dolby is the registered tradenark of LY lby Laboratories Inc.
(2) In 1982, Harman Kardon ciallenged individuals to bring in their

cassette decks to a local HK dealer. All units were cleaned and
demagnetized in order to insure fair test results. The Harman Kardon
unit was factory packed.

harmanikardon
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HARMAN KARDON INTRODUCES
THE MOST ADVANCED STATE-OF -THE-MIND RECEIVER
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mainf-aining the low distortion and
widebandwidth required for accurate sonic
reproduction. This means that the hk690i gives you
louder, clearer sound than any other 60 Watt' receiver.

_-'TPilR9 years ago Harman Kardon iritroduced the world's firsthigh fidelity receiver.
It-was built op the philosophy that quality audio
must evolve from creative, quality thinking.
That quality of thought has served as the foundation of all
Harman Kardon audio products.
In 1958 Harman Kardon introduced the world's first stereo

ti

--

The digital synthesized quartz -locked hk690i has an Ultrawideband Frequency Response of 0.2Hz to 150kHz, as well as low
negative feedback for extremely fast and accurate transient
response. The result is the virtual elimination of TIM distortion.

receiver.
In 1963 Harman Kardon introduced Ultrawídeband Frequency
Response and in 1970 Harman Kardon became the first company to use Dolby' in a cassette deck.
Today, Harman Kardon audio products continue to be so
technologically advanced that "state-of-the-art" falls short of
describing them. They have become "state -of -the -mind; the
highest level at which the mind can create.
A distinct 8xample of Harman Kardon's state -of -the -mind technology is the hk690i receiver, which leads their line of quality
receivers and possesses their most important state -of -the -mind
concept to date: High instantaneous Current Capability.
Harman Kardon has consistently used High instantaneous
Current Capability (HCC) in all of their amplifier sections. HCC
provides the Instantaneous power that is vital to precisely drive
and control nearly any loudspeaker system.
With its HCC of 45 amps, the hk690i will develop far more power
under peak loads than its rated 60 Watts per channel' while

The phono section of the hk690í has a unique dual RIAA
equalization circuitry which maintains a constant low level of
negative feedback throughout the audio frequency range. An
exclusive sample -and -hold MPX decoder decreases high frequency switching noise while -eliminating the need for much of
the filtering normally required in FM processing.

Among performance features included are: Provisions for two
tape decks (with tape copy capability), switchable bass and
treble turnover frequencies, a Moving Coil head amplifier, and
subsonic and high cut filters.
The hk690i provides the combination of pure power and sonic
excellence that the true audiophile demands.
So, while other manufacturers continue to pile on unnecessary
features and gimmicks, Harman Kardon continues to develop
fundamentally advanced audio equipment. .
Dolby is the registered trademark of Dolby Laboratories, Inc.
2. 60 Watts RMS per channel into 8 Ohms. 20Hz-20kHz with less than 0.6% THD.
1.

4

harman kardon
1

Our state -of -the -mind is tomorrow's state-of-the-art.
240 Crossways Park West, Woodbury, NY 11797 In Canada, Gould Marketing, Quebec. For more information call toll -free 1-(800) 528-6050 ext. 870
HK 1983

In operation, the
Accuphase preamplifier
and power amplifier
together are as docile as a
table radio.
-

1

surge limiter circuit. Resistors in series with the line limit
turn -on current; when the filter caps are nearly charged,
relays short these resistors.
The drive current requirements of such an output stage
could reflect back through bipolar drivers to adversely load
the input differential amp. The P -600's power MOS-FET
drivers neatly solve this problem, since these drivers require
practically no drive current themselves. They do demand
high drive voltages, however, and this is provided by a
regulated extra -high -voltage supply and a Darlington/cascode pre -driver stage, shown as 011 to 016 in Fig. 1. A
Darlington circuit is formed by 011 to Q14, providing a high
input impedance.
The dual -differential amplifier input circuit uses FET and
bipolar transistors. It is formed by the Q1 to 02 differential amp FETs, the 03 to 04 circuit, and the O1 a, 03, 02a and
04 cascode amplifier. Conventional signal negative feedback is supplemented by a low -frequency "servo amp" for
d.c. stability. A differential input is provided, with professional XLR connectors, but is off the mark with its low 600 -ohm
input impedance. A 10-kilohm input impedance would have
been more useful.

Preamplifier Measurements
All gain measurements were somewhat lower than those
claimed by Accuphase, perhaps signifying that the manufacturer measures the C -280's voltage gain from input to
output without using the IHF-specified standard source impedance. (For example, the C -280's MC input gain measured 6 dB less than claimed, because the preamp's 100 ohm maximum input impedance loads the 100 -ohm IHF
source by 6 dB.) Gain from phono in to main out, including

the line amps, ranged from +50 dB for moving -magnet
phono to +76 dB for moving coil (at the +32 dB MC
setting). All measurements of output level, noise, and distortion confirmed the high level of performance claimed by the
manufacturer.
The C -280's frequency response measurements are just
as impressive. Deviation from the true RIAA response was
±0.1 dB (our measurement resolution), 20 Hz to 20 kHz, for
all phono inputs (Fig. 2). Although no tone control circuitry is
used in this Accuphase preamp, Fig. 3 shows the low frequency boost provided by loudness control position 1,
the additional high -frequency boost from position 2, and the
sharp skirt of the very effective 18 dB/octave subsonic filter
used to prevent rumble from reaching the rest of the system.
Phono overload for the MM inputs was a very high 350
mV. The MC input's overload points were lower, in proportion to the pre -preamplifier gain selected (i.e., 35.0 and 17.5
mV for the +26 and +32 dB positions). This indicates that,
at 1 kHz, the pre -preamplifier has more headroom than the
RIAA section that follows, as it should.
At very high frequencies, where the RIAA feedback
equalization reduces the phono section's gain, the unequalized pre -preamplifier section overloads first. This condition
is shown in Fig. 4. The top trace is the 1 -kHz square -wave
generator's output, which is fed through a precision inverseRIAA equalizer to produce a signal (not shown) having very
high positive and negative spikes. This corresponds to the
output of an ideal phono cartridge playing back an ideal
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Table I-P-600 amplifier power performance (output
before clipping, 20 Hz to 20 kHz).

Specified
Amplifier
Settings and
Load Conditions

Measured

Minimum rms

Rated

Maximum min

Power Per

Maximum

Power Per

Channel, Watts

THD, %

Channel, Watts

Hi -Z
16 Ohms

150

8 Ohms
4 Ohms

300
500

0.01
0.01
0.01

Ohms

700

300
450
Ohm
Bridged, Hi -Z
16 Ohms
600
8 Ohms
1000
4 Ohms
1400
Bridged, Lo -Z
4 Ohms
600
2 Ohms
900

2

IHF Dynamic

Maximum

Headroom,

+

dB

THD

N, %

0.02

347
617a
700°

0.0165
0.0183
0.0204

0.02
0,02

300
450b

0.0201
0.034

1155
1806a0

0.016

0.02

0.02
0.02

924
1142a

1

1.6

Lo -Z
2 Ohms
1

0.01
0 01

0.018

1.6
2.9
1.9
2.1

aAmp automatically reset to low -impedance setting.
°One channel driven at a time, due to test bench's 30 -ampere
power limit.

recorded square wave. Although the -kHz sine -wave output of this source is well within the headroom limit of the MC
input at the +32 dB setting, the narrow spikes from the
equalized square wave overload the pre -preamplifier. It
does not recover for about 0.25 mS. When this distorted
signal passes through the RIAA stage, it emerges with a
rounded edge, as shown in the middle trace of Fig. 4.
If the designers had restricted the bandwidth of the pre preamplifier to 200 kHz, the nearly perfect square wave
shown at the bottom of Fig. 4 would have resulted. Here,
bandwidth limiting would produce a "faster" preamp, bizarre as that may sound. Perhaps even a mistracking MC
cartridge might not produce sufficient high -frequency noise
to overload this wideband pre-preamp, but when combined
with r.f. interference, audible distortion might result. Possible engineering solutions include bandwidth -limiting the C 280's pre-preamp stage or the use of a high -gain RIAA
feedback circuit which would connect directly to an MC
cartridge without the intervening amplification stage. The
owner can opt for a transformer step-up, which has, in
practice, no input -overload problem.
1

Amplifier Measurements
The P-600 coasted through the FTC's one -hour, one -third power preconditioning at 8 and 4 ohms without thermalling
out. The front panel became only slightly warm because it is
not thermally connected to the heat radiators.
Though this amplifier is rated at 300 watts per channel,
the actual steady-state power output easily exceeded the
manufacturer's specifications, as shown in Table I. The
power supply did not perform like an ideal voltage source
(allowing the amplifier to double its power output each time
the load impedance was halved), but the P-600 was still
51

Accuphase achieves high
performance through brute

force-quality parts, close

tolerances, circuit
redundancy, and high power.

able to deliver large amounts of power into low impedances.
Accurate testing of this amplifier required the services of a
very substantial Variac to maintain line voltage at 120 V. For
the 2 -ohm stereo and the 4 -ohm bridged mono measurements, it was necessary to test only one channel at a time,
because our test bench setup could deliver only 30 amps
continuous; the P-600 was still not taxed, but our power
lines were!
Unlike the C-280 preamp, the P -600's large signal output
of 300 watts allowed for distortion measurements far above
the noise floor. Signal-to-noise ratio, sensitivity, and maximum THD plus noise readings (20 Hz to 20 kHz) confirmed
the manufacturer's specifications. The P-600 provided 27.8
dB of signal gain, higher than the standard 26.0 -dB gain
found in most other power amps. As shown in Table I,
measured THD plus noise exceeded the ratings very slightly
during tests of the amp's low -impedance operation. There,
the P-600 showed maximum THD + N ratings of 0.021% for
300 watts output into 2 -ohm loads and 0.034% THD + N for
450 watts output into 1 -ohm loads.
Small -signal, high -frequency response of the amplifier
extended from 5 Hz to 170 kHz for a 1 -dB roll -off with 8 -ohm
loads, down only 2.0 dB by 250 kHz, well within the specifications. The frequency response varied slightly with the
loads, the 1 -watt high -frequency -3 dB down point being
over 350 kHz into 8 -ohm loads, 170 kHz for 4 -ohm loads,
125 kHz for 2 -ohm loads and 70 kHz for 1 -ohm loads.
The P-600 amplifier proved stable with both inductive and
capacitive loads, with no reduction of maximum rated power
when a 2-1F capacitor was connected across the 8 -ohm
load in each channel. The 300 -Hz clipping test showed
excellent performance: The amplitude of harmonics fell
steadily as their frequency went up, and, in addition, there
was little sign of line harmonics or line -frequency modulation
products.
On the other hand, there was at least one condition which
could cause the amplifier difficulty, as shown in Fig. 5. With
a test signal consisting of a 400-mS burst of 20 -kHz sine
waves, at a level just under clipping into a 4 -ohm load, the
amplifier starts out with its power -supply capacitors fully
charged, and approximately 560 clean watts (500 rated)
available. After about 25 mS, however, the capacitor charge
diminishes, and clipping begins. This puts the output stage
in a state of mutual conduction, with the complementary
halves of the output section conducting current simultaneously, thus working against one another and behaving
like a partial short circuit across the power supply. More
power is then consumed, further aggravating the condition
(25 to 200 mS). Evidence of the struggle is seen in the
decreasing clip level and the horizontal "sticking" lines
below the clip level. By 200 mS of the tone burst, current
draw from the power line rises from an initial value of 11
amps to about 25 amps, and line voltage falls. If the tone is
not cut off at 400 mS, the P-600 hums loudly and eventually
switches automatically to the low-impedance transformer tap position.
When driven by 20 -kHz sine waves with even slight clipping, the P-600 shows signs of "sticking" (an amplifier's
tendency to continue clipping after the input signal has
fallen back below the level which would normally make it
52

clip) and mutual conduction at the same time. In fact, this
latter condition limits the P -600's high -frequency power
bandwidth (-3 dB or half -power frequency) to 100 kHz.
Mutual conduction occurs at 24/cycle about 10% of the
time during clipping at 20 kHz. At the lower frequencies,
more typically found in music, it will happen less often.
Many power amps with bipolar transistors have this tendency. Although the condition could shorten output -transistor
operational life, the large output stage of the P-600 promises
long, trouble -free life in normal use.
Figure 6 shows the large -signal rise -time, which was measured at a very fast 2.0 µS. The maximum slew rate was 50
V/µS (symmetrical). The measured IHF slew factor, when
rating the amp at 300 watts into 8 ohms, was 5. Figure 6
illustrates the P -600's square -wave response for a 20 -kHz
input signal driving the amplifier to just below clipping. The
leading edge shows a small amount of overshoot, with a
slight bit of rounding on the trailing edge. Both are within
10% of the square wave's period, indicating artifacts only
above 200 kHz-ar excellent performance.
Use and Listening Tests
In operation, this combination of preamp and powerful
amplifier is as docile as a table radio. Thanks to elaborate
relay circuitry, there is never a turn -on or turn-off thump, no
mechanical 60 -Hz buzz from the three power transformers,
and no annoying noise from a cooling fan. Even the amp's
turn -on surge drawn from the power line is minimized by a
slow charge and relay shunt circuit, so house lights do not
flicker when the P-600 is clicked on.
The only difficulty in using the C -280/P-600 combination is
finding a place large enough to put it. Installation requires a
large, well -supported area for the two units, about 38 inches
wide and 24 inches deep. This space must also permit
unrestricted airflow to the power amp, support the combined 124 pounds of weight, and allow the preamp's beautifully finished cabinet to be seen. After setup, these units
proved to be unequaled attention getters, looking powerful
and expensive. The large controls, digital display (on the
amplifier), and clear markings invite knob -twiddling and
button -pushing.
How do these Accuphase components sound? Their wide
dynamic range made the most memorable first impression.
The greater -than -normal gain in both preamp and amp
intensify this effect, and also make the loudness compensation boost the frequency extremes more than usual. The P 600's power reserves allowed co-author Clark to get clean,
undistorted sound from his highly efficient reference monitors even at 117 -dB levels-louder than acoustic instruments playing in a concert hall, though still not as loud as a
real drum set playing 10 feet away. The great dynamic
range of Compact Discs could also be appreciated. With
the P-600 driving Greenhill's modified Dahlquist DO -10s,
nominally rated at 4 ohms impedance, its meters jumped
from 2 to 840 watts during the explosive entrance of the
firebird on the Telarc CD of Stravinsky's the "Firebird: Suite"
(CD-80039). This sonic peak possessed a degree of transient speed and dramatic attack not heard before. It was
clean and undistorted, with a striking vividness, vitality and
power. Even small loudspeakers, rated for less powerful
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Of the two, the P-600
stands out. It is an
outstanding amplifier, with
exceptional definition at all

Revox B225

For those who waited.
And those who wish

power levels.

they had.
amplifiers, came alive with so much available power. At
milliwatt levels, the amp/preamp's resolution of detail at low
volume was outstanding, rendering the full resonances of
Willie Nelson's throaty tenor on Columbia's exceptional
Compact Disc, Always on My Mind (CK37951).
The P-600 amplifier was run in a number of gain -matched
open comparisons with Greenhill's reference amplifier. Both
amps demonstrated excellent depth of imaging and retrieval of instrumental resonance, as well as rendering a rich, full
bass at both ends of the power range. The P-600 showed a
wider and deeper sound -stage image and a slight boost in
the warmth region.
The preamp was compared subjectively to Greenhill's
reference solid-state preamplifier, which has a gain structure similar to the C -280's but an MC phono input load
impedance higher than the C -280's 100 ohms. Using the P 600's meters, the two preamps were gain -matched to a test
record (played using a Marovskis MIT -1 MC cartridge). After
lifting the MC pickup off a record, both preamps were dead
quiet. Sonically, the Accuphase proved to be slightly
brighter, less dynamic, and not as revealing of instrumental
resonances. The reference preamp also had slightly better
depth of imaging. Crossovers and other electronics could
not be placed on or near the C -280's cabinet without audible hum in the MC phono mode.
In another system, one C-280 preamplifier and two P-600
amplifiers were used, with an electronic crossover, to power
separate sections of Apogee ribbon speakers. The amps,
set to their low -impedance positions, drove the 1.5 -ohm
(nominally rated) midrange ribbons and bass panels without
difficulty. However, the Accuphase amplifiers and preamplifier sounded more detailed, but brighter and harsher, than
the Krell KMA-100 amps and Mark Levinson ML -6A preamp
normally used in that system.
The C-280 preamplifier and P-600 amplifier impress us as
an unusually complex but highly competent amplifier system. The large number of electrical parts and the mutual
conduction at clipping generate a few concerns about reliability, but the superb quality of parts and cooll operation
should ensure long component life. Overall, the Accuphase
approach achieves high performance here through brute force design-many quality parts with close tolerances,
circuit redundancy, and extremely high power-rather than
through engineering innovation. Accuphase's conservatism
relies little on cleverness or high-tech treatment of signal
flow, circuit topology or individual parts. Overall testing
revealed pre-preamp overload in the C-280 and mutual
conduction in the P-600, but superb performance in all other
bench tests.
The Accuphase P-600 and C-280 are true high-end audio
components with stunning cosmetics, stringent specifications, and hot performance. Of the two units, the P-600
stands out. Sonically, it is an outstanding amplifier, capable
of exceptional definition at all power levels. What Accuphase has created in the very powerful P-600 is the synthesis of microprocessor logic, extremely high current circuitry,
and audio at all levels in a single chassis. The intermixed
technologies are made to work together as if they were
designed with one goal in mind.
Laurence L. Greenhill and David L. Clark

All Compact Disc players are not created equal. This
much, at least, has emerged from all the hype and

hoopla.

Some CD players are built better than others. Some
have more sophisticated programming features. Some
are easier to use. And, yes, some do sound significantly
better than others.
The new B225, from Revox of Switzerland, excels on all
counts. For those who have postponed their purchase,
patience has been rewarded. For those who didn't wait,
the B225 is the logical upgrading route.
First, the B225 is designed for unexcelled CD reproduction. By using oversampling (176.4 kHz) in conjunction
with digital filtering, the B225 guarantees optimum sound
resolution and true phase response.
For your convenience, the B225 offers programming
of nearly every conceivable combination of start, stop,
pause, and loop fLnctions, in any sequence, and using
mixed combinations of track numbers and times. Cueing
time is always less than 3 seconds, and a single infrared
remote transmitter (optional) operates the B225 as well
as all other components in the Revox 200 audio system.
Finally, the 8225 is a product of refined Swiss
design and meticulous craftsmanship. Behind its faceplate of functional elegance, you'll find the B225 is an
audio component built in quiet defiance of planned
obsolescence.
Without question, the definitive CD player has now
arrived. For those who waited (and those who didn't),
now is the time to see an authorized Revox dealer.

=DER REVOX
1425 Elm Hill Pike, Nashville, TN 37210/(615) 254-5651
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PONTIAC HAS ONLY ONE TIRE
-EAGLE VR.
Ask a group of car experts
what's the best performance
tire in the world.
Chances are, one name
will dominate the con-

versation -Eagle VR.
Now that tire -the
tire that has helped
the new Corvette
achieve "...absolutely
astonishing limits of
grip...;' according to
Road & Track -has

been selected sole original equipment ire on Pontiac's 1984 Anniversary Trans Am.
And no other highperformance radial
combines Eagle V R's
unidirectional tread
pattern, long tread
wear, steel -belted
).4-43
toughness and smooth
ride with VR (130
MPH) speed rating.
teej
It seems that more
,

and more, the builders of the
world's finest performance cars
are using our new Eagle VR's.
And that suits us just fine.
The Goodyear Eagle VR radial.
In the Eagles' Nest at your

Goodyear retailer.
For a free copy of the detailed
product specification book Fly
With The Eagle, write to:
Tl.e Goodyear Tire & Rubber
Ccmpany, Box 9125, Dept. 17H
Akron, Ohio 44305.

GOODYEAR

EQUIPMENT PROFILE

SOUNDCRAFTSMEN
PCR800 AMPLIFIER
Manufacturer's Specifications
Power Output: 205 watts per channel, 20 Hz to 20 kHz, 8 -ohm loads;

300 watts per channel, 4 -ohm loads;
275 watts per channel, 2 -ohm loads;
600 watts mono (bridged) mode, 8 ohm loads.
Total Harmonic Distortion: Less
than 0.05%.
SMPTEIM Distortion: Less than
0.05%.

RR
00111:::

ROL REGULATION'

I
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TIM Distortion: Unmeasurable.

Frequency Response:

20 Hz to 20

kHz, ±0.1 dB.

Slew Rate: Greater than 40 V/µS.
Rise -Time: Less than 2.2 p.S.
Dimensions: 47/e in. (12.4 cm) H x
81/2 in.

e

(21.6 cm) W x 12 in. (30.5

cm) D.

Weight: 18 lbs. (8.2 kg).
Price: $449.00.
Company Address: 2200 South

r
Rit-

chey, Santa Ana, Cal. 92705.
For literature, circle No. 91

Among the outstanding characteristics claimed for
Soundcraftsmen's new PCR800 amplifier is the ability to
deliver high power even when the speaker load impedance
drops to zero ohms. The amplifier is equipped with a
unique, thermocoupled feedback system which utilizes multiple, precision temperature sensors throughout. When overheating takes place, an electronic sensing system accelerates the speed of the cooling fan, but, more importantly, if
the fan alone cannot keep temperatures below safe limits,
Soundcraftsmen's newly developed Phase Control Regulation (PCR) takes over and actually lowers the supply voltage
being fed to the output transistors to reduce power dissipation, thereby reducing temperatures within the amplifier's
output devices.
Considering its high power -output capability, the PCR800
is remarkably compact. The upper part of the front panel
projects forward from the rest of the amplifier, and it is
separated from the major assembly by a slab of foam which
AUDIO/AUGUST 1984

serves as an air filter for the ventilation fan. During normal
operation, the fan revolves very quietly at a fairly slow
speed. If the internal temperature increases substantially,
the fan switches to its higher speed, at which point it
becomes quite audible.
The only control on the front o' the amplifier is an on/off
rocker switch, augmented by a green "PCR" light which
blinks while the amplifier is on. Faster -than -normal blinking
tells the user either that the fan is in high-speed mode or that
PCR action (about which more in a moment) is taking place
to maintain continuous operation at optimum high -power
output. Two red "Truclip" LEDS illuminate when the amplifier
is clipping and, therefore, indicate that a distorted waveform
is appearing at the output terminals.
The input jacks, at the rear of the amplifier, are the
standard phono-tip type. Speaker terminals are color -coded
and spaced for standard double -banana plugs. The left and right -channel "hot" terminals are also spaced for a
55

The amplifier circuitry is
conventional, but the
power -supply system,
Phase Control Regulation,
is innovative.

double -banana plug, to simplify bridging the amp to mono
for greater power. Soundcraftsmen's series of "DX" preamplifiers can invert the phase of one channel's output, so no
further inversion is necessary at one input of the amp when
using it in bridged mode. If two amps are to be used in the
bridged mode without such a preamplifier, an external
bridging adaptor would be necessary.

Circuit Highlights
The circuitry of the PCR800 is rather conventional in its
topology, employing the familiar differential -amplifier input
stage, and bipolar amplifier and driver stages followed by
four power MOS-FETs per channel as output devices.
The most innovative aspects of this design are in the
power-supply system, a new approach to efficient amplifier
design called Phase Control Regulation, or PCR. Sound craftsmen's first model to employ the principle is this powerful PCR800 (205 watts per channel into 8 ohms, 300 watts
into 4 ohms), a deceptively small power amp that weighs a
mere 18 pounds.
As Soundcraftsmen explains it, the major thrust of legitimate engineering effort in amplifier design has focused on
power -supply design improvements. After all, the power
supply of an amplifier is the energy source that, indirectly,
drives the loudspeakers. The most desirable characteristics
of an "ideal" power supply would be huge power capacity,
low output impedance, and good transient response. The
power supply employed in the Phase Control Regulation
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LIGHT DEMAND

Fig.

1-With light

demand, Phase Control
Regulation delivers
power-supply voltage
only for a portion of each
a.c. cycle; with heavy
demand, the entire cycle
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amplifier has all of these attributes plus the added benefit of
using substantially less expensive circuitry.
Essentially, PCR is a highly efficient means of controlling
the average power supplied to an amplifier's output stages.
By rapid switching, it connects and disconnects an a.c.
supply and its load for a precisely optimized fraction of each
60 -Hz cycle of line voltage. When the amplifier is delivering
a small amount of power (light load), only a small fraction of
each a.c. cycle is used to provide power. When power
demand is heavy, the power of the full a.c. cycle is delivered
to the output stages. (See Fig. 1.)
To fully understand the operation of the PCR supply, a
brief review of conventional, or linear, power -supply circuitry
may be helpful. In this approach, illustrated in Fig. 2, the
120-V a.c. line voltage is supplied to a power transformer
which provides line isolation and adjustment of the a.c.
voltage level at its output. This voltage is full -wave rectified
by a bridge rectifier consisting of ordinary diodes. The
output of the diode bridge rectifier supplies pulsating positive and negative d.c. voltages, which are then filtered by
large capacitors to provide the actual positive and negative
voltages used to power the output transistors.
In the PCR800's power supply, the transformer output
voltages are not applied to a diode bridge rectifier but to
SCRs (silicon -controlled rectifiers). Unlike conventional diodes, SCRs have extra "gate" elements to which control
voltages can be applied. By varying the control voltage's
phase, an SCR can be regulated to conduct for varying
portions of each a.c. cycle-any angle from 0° (nonconduction) to 180° (conduction over half the a.c. cycle, much like a
conventional diode). The 'scope photo of Fig. 3A illustrates
how the SCRs are turned on for only a small part of each
a.c. alternation-the condition which would prevail when the
amplifier load is small. In Fig. 3B, the amplifier load (power
output) has increased to medium levels, and the SCRs'
firing period (denoted by the flat "breaks" in the a.c. waveform) has increased somewhat. Finally, under conditions of
heavy load (high power output), the SCRs conduct almost
continuously, as would ordinary rectifiers (Fig. 3C).
The SCRs' output, like that of ordinary rectifiers, is pulsating d.c. which must be smoothed by filter capacitors. Here,
though, the filtered positive and negative supply voltages
are constantly compared to a precision reference voltage,
and an exact error -eliminating signal is applied to the Phase
Control Regulator. This regulator controls the conduction
time of the SCRs, maintaining the output voltage at a precise, fixed level (Fig. 4).
Phase Control Regulation can also perform other functions, such as increasing reliability through circuit protection
and compensating for variations in line voltage. For example, thermal sensors positioned near the output transistors,
as well as within the windings of the power transformer itself,
will monitor temperature; if the temperature exceeds a predetermined level, that fact can be used to reduce the SCRs'.
conduction time, lowering supply voltage to the output
stages. Lowering the supply voltage in this manner reduces
dissipation in the output devices, allowing them (or the
power transformer, if it was overheating) to cool.
Because of the fixed voltage references built into the PCR
system, power -line voltage variations can be monitored in
AUDIO/AUGUST 1984

The ideal power supply
would have huge capacity,
low output impedance, and
good transient response.
The PCR800 has all of these.

much the same way, and the amplifier's supply voltage so
regulated that virtually full power output can be delivered,
even in a brownout. Conversely, if power -line voltage should
rise to, say, 125 or even 130 V, the power-supply SCRs'
angle of conduction would be reduced to maintain constant
supply voltage to the output stages with no chance of
exceeding their current or dissipation ratings.
Since the Phase Control Regulation circuitry is not in the
audio signal path, it does not in any way degrade audio
signal quality. Of course, if for any reason the SCRs have to
lower the supply voltage, the maximum undistorted power
output that the amplifier can then deliver will also be reduced-but that simply means earlier clipping or amplifier
overload, with no danger to the amplifier itself or to any of its
component parts. In fact, if a dead short is placed across
this amplifier's speaker terminals-which can easily occur
when an "invisible" strand of speaker cable bridges between the common and hot (+) output terminals-all that
will happen is that the supply voltage will smoothly but
rapidly drop from its ± 70 V down to ± 10 V or even lower.
Remove the short circuit, and the voltage rises up smoothly
again, to its full value, as the SCRs resume conduction over
a much greater angle of the a.c. input waveform, and
normal operation is restored.
Most amplifiers are deliberately designed with poor power -supply regulation. As the load demands more power,
their supply voltages drop or sag, making less voltage
available. This type of design usually results in an amplifier's
being able to provide very high power levels for very short
peaks, but not when those peaks are repeated rapidly or
high volume is sustained for a long period. The PCR approach results in a very tightly regulated power supply for
the output stages. IHF dynamic headroom is going to be
lower for this type of amplifier than for those employing
"soft" or poorly regulated power supplies. But bear in mind
that high dynamic headroom should not necessarily be
regarded as a desirable attribute-it is simply the result of
one design philosophy. Using a stiff power supply is another
approach, as exemplified by PCR. Because of this design,
the PCR800 has very low IHF dynamic headroom-no more
than a fraction of 1 dB. On the other hand, it can provide
more of its continuous rated power under the extreme line voltage variations found in many real -world operating situations than would be the case with conventional soft power supply amplifier designs.

10V

"PS

-

A

B

'10V

Measurements
The Soundcraftsmen PCR800 delivered 211 watts per
channel into 8 -ohm loads at mid -frequencies and an almost
equally high 205 watts per channel at the frequency extremes of 20 Hz and 20 kHz for its rated THD of 0.05%. At
rated output, THD measured 0.01% at mid -frequencies,
0.038% at 20 Hz, and 0.04% at 20 kHz. Figure 5 is a plot of
THD versus power output (per channel) for the key frequencies of 20 Hz, 1 kHz and 20 kHz. also measured the
amplifier's power output capability at lower impedance
loads: With 4 -ohm loads, the PCR800 delivered 305 watts
per channel at mid -frequencies and more than 275 watts
per channel over the entire audio frequency range for its
rated THD of 0.05%. Even when 2 -ohm loads were connect I
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3-'Scope photos of
voltage wavefom
appearing at power
transformer secondary
show how conduction
angle of SCRs increases
from light load (A)
through medium (B) to
heavy load (C).
Fig.
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Soundcraftsmen says little
about how the PCR800
sounds. That's a pity,
because besides stable
power, it delivers clean and
accurate sound.

l

60 -Hz
POWER

TRANS FORMER

+OUTPUT

CAPACITOR
ERROR
AMP

REGU-

PRECISION

REFERENCE

LATOR

ERROR
AMP
FILTER
CAPACITOR

SCR

amplifier, it managed to deliver better than 230
watts per channel at mid -frequencies and just over 200
watts per channel over the entire audio frequency range.
The SMPTE-IM distortion at rated output measured 0.023%,
while CCIF (twin -tone) IM measured 0.005%. The IHF IM at
rated power was lower than 0.03% (the limit of my test
equipment's ability to read this specification). Frequency
response was flat within 1.0 dB from 6 Hz to 100 kHz and
within 3 dB from 3 Hz to 200 kHz. As would have guessed,
based upon this stiff power -supply design philosophy, IHF
dynamic headroom was practically nil, measuring a mere
0.21 dB.
Input sensitivity referenced to 1 watt measured exactly
100 mV, which corresponds to 1.4 V for rated power output
(into 8 -ohm loads). A -weighted signal-to-noise ratio with
reference to 1 watt was 81.7 dB (as shown in the noise
analysis plot of Fig. 6). Adding 23.1 dB to this measurement
(the dB ratio between 1 watt and 205 watts) results in an S/N
figure of 104.8 dB, essentially identical to the 105 dB
claimed by the manufacturer. Damping factor was very
high, with a reading of around 200, referred to 8 ohms,
using a 50 -Hz test signal. Slew factor was better than 5,
while slew rate measured around 45 V/p.S.
e d to this

FILTER
SCR

OUTPUT

I

4-In the PCR
system, a precision referenced feedback
signal regulates the
output of silicon Fig.

controlled rectifiers, used
in place of the ordinary
diode rectifier in Fig. 2.
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Use and Listening Tests
It's rather a pity that Soundcraftsmen's literature on the
PCR800 says very little about how it sounds, because,
besides packing a lot of stable power into a very small
package, it delivers clean, accurate sound that is as good
as any have heard from an amplifier in this power class.
can't say for sure whether elimination of any and all current limiting circuits within the signal path is responsible for the
clarity and transparency of sound heard when listening to
some of my favorite CDs, but it certainly isn't doing any
harm. Prompted by Soundcraftsmen's chief engineer,
bravely short-circuited the output terminals of one channel
while playing full blast, all the while monitoring the B+ and
B
supply voltages inside the amp. Of course, all semblance of musical sourds from the shorted channel ceased
at once, and then, smoothly and with no apparent panic, the
supply voltages dropped neatly down towards zero. There
was no actual shutdown of the amplifier, nor did fuses blow
or output transistors go up in smoke. When freed the amp
of its short, the voltage swiftly rose again (the SCRs having
now been turned on to deliver a greater percentage of the
power transformer's available a.c. voltage swings to the
filter capacitors), and undistorted sound returned, none the
worse for the experience!
It's one thing to develop a good -sounding amplifier that
remains accurate when no unusual demands are made on it
and power-line voltage is exactly what it should be. It's
another thing to achieve this in a powerful amplifier which is
suited to the real world, where loudspeakers have dips in
their impedance curves, utility companies provide out -of tolerance line voltages, and users may subject their equipment to all sorts of thermal and short-circuit indignities. To
have achieved this in an amplifier as compact as the
PCR800 is truly remarkable; to sell that amplifier at $1.10
per watt (750 if you use 4 -ohm loads) is nothing short of
Leonard Feldman
miraculous!

WATTS

I

Fig. 5-Power output
vs. THD.
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THE BETTER TILE
SPEAKER DESIGN,
THE BETTER THE MUSIC.
Automobile speakers are more
difficult to design than home hifi speakers. It takes automotive
experts like those at Delco
Electronics to know how to
design speakers that ccn
1

So the art of music comes
through rich, full and clear.
Ask your GM dealer for a
demonstration of Delco Electronics receivers and premium
speake-s when you buy your

withstand cycles of heat, cold
and humidity.
Then, in order to achieve
optimum sound reproduction,
those speakers have to be
literally designed into the car.
The acoustics of a car dictate
speaker placement and
mounting angles.
That's why sound engineers at Delco Electronics work
with General Motors divisions in
the early modeling stages of a
vehicle to scientifically determine the location for Delco
speakers.

Eirr *A
3'0

f

new GM car or truck. (Including
the dual cone, coaxial and sub woofer system or the incredible
Delco-GM/Bose system: Each is
availade on selected GM car
models) And experience the
art of rrusic...through the
science of sound.

4
II

."/

te# Delco Electronics
A

BRINGING YOU

DMSON OP GENERA MOTORS

ART OF MUSIC THROUG THE SCIENCE OF SOUND.

EQUIPMENT PROFILE

Manufacturer's Specifications
Frequency Response: 5 Hz to 20
kHz, ±0.5 dB.

S/N Ratio: Unweighted, 95 dB; A weighted, 100 dB.
Dynamic Range: Greater than 95
dB.

Channel Separation: Greater than
90 dB at

1

kHz.

Noise Plus Harmonic Distortion:
Less than 0.005% at

1

kHz, 0 dB.

Output Level: 2.0 V for 0 dB.
Number of Programmable Selections: 23.
Power Consumption: 20 watts.
Dimensions: 133/8 in. (34 cm) W x

YAMAHA

CD -X1
COMPACT
DISC

35/8 in.

(9.2 cm)

H

x 11% in. (28.9

cm) D.

Weight: 7 lbs., 15 oz. (3.6 kg).
Price: $499.00.
Company Address: 6660 Orangethorpe Ave., Buena Park, Cal.
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Yamaha's second -generation CD player is a good example of what can be done to bring the miracle of laser -read
digital sound to a broader audience, for its large-scale
integrated (LSI) circuitry has had an impact on product cost.
The CD -X1, with a suggested price less than half that of
Yamaha's first CD model, is a feature -laden player whose
sonic performance rivals or perhaps even exceeds that of
the earlier, much bulkier unit. The CD -X1 is, in fact, the
have encountered to date,
lightest (home) CD player
tipping the scale at just under 8 pounds.
According to Yamaha, the substantial reduction in size
and weight (not to mention price) was made possible by the
development of two LSIs which are used for all of the
necessary signal processing, servo -controlled tracking, and
digital filtering. Yes, for those of you who feel that you can
tell the difference, Yamaha has elected to go the digital
filtering route in this player. They have doubled the effective
sampling rate (from 44.1 to 88.2 kHz) and were therefore
able to use a simpler low-pass filter to reduce phase distortion. According to the owner's manual, only a seventh -order
LC filter is used in the post-D/A circuitry. The CD -X1 also
uses a three -beam laser pickup for excellent tracking.
As for convenience features, they are remarkable, considering the price of the unit. Discs are loaded into a motorized
tray, and the user can select auto play (which starts the disc
playing as soon as the door is closed), timer-activated play,
or a mode that permits playback of a single selection at a
time-all in addition to the normal play mode. Up to 23
selections can be programmed to play in normal sequence,
but the unit does not allow completely random-access programming. In other words, you can ask the CD -X1 to play
tracks 1, 5, 9, 11 and 12 but you cannot request that the
playing sequence be out of numerical order. Fast -forward
and fast -reverse audible music search is possible, and while
this feature is operating, audible output level is reduced by 20
dB. An A -to -B repeat function allows you to repeat -play an
entire disc or certain phrases within a single selection.
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Control Panel Layout
The power switch is located beneath the disc drawer at tone at 24.1 kHz (smaller
the left of the unit. Although there is a separate "Open/ spike), only 26 dB lower.
Close" button to the right of the drawer, quickly discovered
that a slight tap on the front of the opened drawer also
causes it to close. The three -position "Play Mode" switch,
t'
r
with settings identified as "Auto," "Norm" and "Single," is
below the drawer touch button. A multi -function display of
-30 dB LEVEL,
0,rt,4~1.
playback information, to the right of these buttons, shows
r24EB LEVEL
elapsed or remaining time, track number, and playback
status (which illuminates during normal playback, flashes
during pause, and is off in stop mode). Other playback
- t
í
display indicators are "Repeat" (which lights when any
0 dB LEVEL - .
repeat mode has been selected), A -B repeat, and "Memory" (which lights during memory playback or when entering
selections during programming of the unit). "Play/Pause"
1171" ,..
and "Stop" buttons are just to the right of the display.
.«__. . ,111.1.1
0001
Remaining touch buttons are located along the lower right
01k
2^
10
section of the front panel. They include "Repeat On/Off,"
FREOUEM1CY - Hz
"Repeat A -B," and the "Store," "Cancel" and "Check/RT"
buttons associated with memory programming. The final Fig. 3-THD vs. frequency
four buttons relate to the CD-X1's "Music Search" feature. at three recorded levels.
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Is everyone else asking

too much?
Or are we asking too little?
At Subaru, we truly believe in giving you the most car for the least
amount of money.

The Subaru version of more car.
Some automakers talk about leg
and shoulder room. Some talk
about rack and pinion steering or
front wheel drive. Others talk
about durability and reliability.
Yet all that and more can be had
in a Subaru Hatchback for a mere
$4,989.*
And that's just the beginning.

We've proven that advanced
cars don't have to be expensive
cars.
Standard on every Subaru is front
wheel drive for improved road
holding. And only Subaru has a

full line of vehicles that can go
from front to "On Demand"TM Four
Wheel Drive. We also offer TurboTraction'M
combination of fuel
injected turbo charging, "On
Demand" Four Wheel Drive and
automatic transmission. Both are
innovations we pioneered.
At Subaru, being a pioneer in

-a

technology means we've discovered new ways to give you more
for your money.
You save a lot when you buy
a Subaru. And a lot more
when you drive it.

-

Every Subaru
(Our practical
Hatchback, family size Wagon,
sporty Two Door Hardtop, open

back Brat, even our luxury Four
Door Sedan) is designed to meet
the demands of the economy as
well as it meets the demands of
the road. The engineering that
goes into a Subaru, and the high
mileage**you get out of one, make
it inexpensive to own. And drive.
What's more, many dealers also
offer Subaru Added Security. It's
the only extended service contract backed directly by Subaru.
So think about it. Is Subaru offering too much for the money? Or is
everyone else offering too little?

SUBARU.

Inexpensive. And
built to stay that way:

Y
.-----
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N
9

,r

/'

Seatbelts saveiives.
'Suggested retail pr

for our STD.Hatchback. De'aler's actual price may vary. Price does not include
optional at extra co
34 EPA EST MP , 46 EPA EST. HWY. 1984 EPA estimate for art STD Hatchback. Use EST.

aler prep, Inland transportation, taxes, license, and title tesés. Certain ite'ns'shzwn
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Comparisons. Your actual mileage-will probably be less.
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The performance of the
feature -laden CD -X1 rivals
or exceeds that of the
previous Yamaha model, at
less than half the price.

-

-60
4-FE
Two are used for fast -forward or fast -reverse searching. The
audible search is fairly slow for the first 3 S, but it speeds up
MnaIIMM
if you keep your finger on either button for a longer period of
I
time. Depressing the remaining two buttons, labelled "+"
will advance (or reverse) the pickup to the next (or
and
8C
previous) track. No provision is made for accessing music
by index numbers, but in view of the fact that the player w
,_
offers audible fast searching, do not regard this as a major
omission. do rather wish that the unit had an output -level w
cr
control (2.0 V for 0 dB is a bit much compared with such
t
other typical program sources as tuners or tape decks), but
II
100
10
100
since lower pricing was an important objective of Yamaha,
think, overall, the designers managed to incorporate the
most essential and useful features, leaving out those which
Fig. 4-Separation vs.
most of us can certainly live without.
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Measurements
Figure 1 shows a plot of frequency response for both left
and right channels of this CD player. As in previous reports,
the vertical scale has been expanded to 2 dB per division.
At 20 kHz, response was down by 0.8 dB for the left channel
and 1.2 dB for the right.
Harmonic distortion at mid -frequencies, for maximum recorded level, measured only 0.0045%, rising to 0.006% at
10 kHz. Above that frequency,
encountered a by -now
familiar sudden rise in apparent THD. Using a simple distortion analyzer, the readings jumped to a high 0.4% at 20 kHz.
Investigating the phenomenon with my spectrum analyzer,
quickly discovered that the high reading was not actually
harmonic distortion, but rather a "beat" frequency appearing at 24.1 kHz, outside the range of human hearing. In Fig.
2, a linear sweep from 0 Hz to 50 kHz was used (5 kHz per
division). The tall spike is the desired 20 -kHz output signal;
just to its right, about 4 kHz higher in frequency, is the
spurious beat component which was responsible for the
higher distortion reading. Figure 3 presents plots of distortion versus frequency for 0 -dB recorded level as well as for
-24 and -30 dB levels. The expected relationships (higher distortion at lower output levels) hold true here, as in
previously tested CD players.
Output linearity was accurate to within 0.2 dB from 0 -dB
output down to 60 dB, and within 0.6 dB from 60 to 80
dB. Stereo channel separation is plotted for left and right
channels in the graph of Fig. 4. measured separations of
approximately 88 dB at mid -frequencies and between 82
and 84 dB at the high -frequency end of the spectrum.
SMPTE-IM distortion measured 0.0018% at 0 -dB recording level, increasing to 0.012% at -20 dB. CCIF (twin -tone)
IM, using 19- and 20 -kHz signals of equal amplitude corresponding to a sum signal at 0 -dB level, measured 0.002%,
while the same signals, reproduced at a -10 dB equivalent
level, produced a CCIF-IM figure of 0.0044%. Signal-tonoise analysis was conducted with and without an A -weighting network. Unweighted S/N measured 91.6 dB (as displayed in Fig. 5A), and weighted S/N was 99.4 dB (Fig. 5B).
Reproduction of a 1 -kHz, digitally generated square -wave
test signal, shown in Fig. 6, was typical of that encountered
with CD players which utilize digital filtering plus gentler
multi -pole, analog post-D/A filters. The same held true for
reproduction of the digitally generated unit -pulse test signal,
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The CD -X1 is one of the
few players I've tested that
can track the test record's
entire "obstacle course."

shown in the 'scope photo of Fig. 7. The usual slight phase
displacement between a left -channel, 200 -Hz test signal
and a right -channel, 2 -kHz test signal is evident in the
'scope photo of Fig. 8. Had phase linearity been perfect,
positive crossing of the zero axis would have occurred at
the same time for both signal frequencies.
conducted my usual tracking and error -correction tests
using the specially prepared Philips test disc, which contains a wedge of opaque material, several black dots of
specified diameters and a semi -transparent simulated fingerprint smudge. The Yamaha CD -X1 was among the few
CD players I have tested which successfully completed this
"obstacle course" without ever muting or mistracking. This
means its laser tracking system, in combination with the
built-in error -correction circuitry, was able to "overlook" disc
"scratches" having a linear thickness of 900 microns, "dust"
particles of 800 -micron diameter, and a rather nasty
"smudge" occupying nearly an inch of linear distance near
the outer diameter of the test disc. It took a rather heavy
pounding of my fist to the top of the unit to make the laser
pickup mistrack because of externally induced vibration,
and was also able to tap the sides of the CD -X1 reasonably
hard without upsetting its tracking servo and laser pickup.
Small and light though this CD player may be, it rivals the
more ruggedly built, heavier units as far as stability of the
tracking mechanism is concerned.
I

Fig. 6-Reproduction of
-kHz square wave.
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Use and Listening Tests
Testing this player gave me an opportunity to try out a
couple of new Telarc CDs. One was the CD version of a
digitally mastered LP, Malcom Frager Plays Chopin (on a
BOsendorfer Imperial Concert Grand piano, Telarc CD 80040). had been overwhelmed by the rich sound of that
instrument when first heard it more than a year ago on the
LP. Now that I've heard the CD version,
can tell you that
anyone who prefers the LP is, in my opinion, simply being
an obstinate die-hard. With the surface noise gone, and the
dynamic range even further expanded than it was in the
admittedly excellent LP, that Bbsendorfer was in my listening room! like listening to good music with my eyes closed,
but literally had to open them every few minutes to remind
myself that was not in the same room with Frager and his
magnificent instrument.
Does that mean this lightweight player from Yamaha is
superior to my reference CD player? Not at all! played the
Frager disc, as well as a marvelous live recording of Lionel
Hampton (part of a jazz sampler CD released for demonstration purposes by Sony), on my "older" CD player, and
they sounded great. It's as I've been saying right along:
Given good software, nearly all the CD players I've tested
produce musically accurate sound, with little of the harshness or brightness which engendered complaints from listeners about earlier discs.
None of this is meant to detract from the many merits of
the Yamaha CD -X1. That it produced such magnificent
music-at the price it costs and with the features it hasmakes it an outstanding CD player that will undoubtedly
attract a large audience which has been waiting for a lower priced unit that doesn't sacrifice performance, reliability and
convenience features.
Leonard Feldman
I

Fig.

7-Single-pulse test.
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8-Phase linearity
test, 200 -Hz and 2 -kHz
signals.
Fig.
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A clear challenge from PDMagnetics
to the readers of Audio.
Introducing the 500 CROLYN'"' HG Audio Cassette. Clear sound, clear shell...clearly superior.
The new 500 CROLYN

"'

High Grade cassette will exceed even

Rating vs.'Leading Premium Cassettes

your high standards. We engineered it for you, the audiophile.
We want to hear from you. We challenge you to compare it

500 CROLYNO HG

with the likes of XL-IIS and SA -X. Hear the difference genuine
chromium dioxide tape makes versus cobalt -iron oxide imitations or other "chrome egtivalent" tapes. Also, ask about
1100 Metal HG and T -Oxide Ferro HG.
Buy a 500 CROLYN'" HG cassette. Use

Tape Background Ndse

SUPERIOR

S'N. Low frequency

SUPERIOR

S/N High frequency

EQUAL

Dynamic Fange

it-test it-under
your standards. Send us your comments (plus outer wrapper
and sales receipt). We'1 send you a 500 CROLYN1' HG Cassette
FREE! We're betting you will agree with our results.`
Only the people who invented the compact cassette
(Philips. the "P"
our name), and chromium dioxide (Du Pont.
the "D" in our name), could bring you a tape this great.

SUPERIOR

Frequent} Response

EQUAL

Shell Qualty

EQUAL

Overall Listening Quality

SUPERIOR

Specific test results availabe on request. For free cassette
offer, technical information
the PDMagnetics dealer serving your aea. write us at a_dress below.
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PDMagnetics
A legacy

of quality from Philips and Du Port.

=

I`'
I
'f..M...,.t,,.

1

----= WEZIrw'rrA,1

.

aO

4111

ORD

~ft.

___.__-__..w.

PDMagrliEtics

'"
. .

500

caoirw -

r

.

r

f:T.l

,

CROCYN-

PDMagnetics
'Offer expires December 31, 19E4

41984 PDMagnetics

600 Heron Dnve. Breland Industrial Complex. Bridgeport. NJ 08014

Enter-No. 18 on Reader Service Card

,

,r

,. /

-

~El

i

Nakamichi Sound Research Center Concert Hall

This is Nakamichi

Nakamichi-The first name in cassette recording
In 1973 we shocked the world
by introducing the Nakamichi
1000-the first "Discrete 3 Head" cassette deck-the first
cassette recorder that outperformed the open -reel decks of

mechanism, and our exclusive
Asymmetrical Dual -Capstan
Diffused-Resonance transport,
quite simply, the world's most
precise tape drive.
As impressive as these techits day.
nological breakthroughs are,
In the past decade,
they are merely means to an
Nakamichi has shattered one
end-sound purity! Hearing is
technological barrier after
believing. Listen to any of our
another with such innovations as decks and you'll be convinced
NAAC, our Auto Azimuth Correc- that Nakamichi Sound is in a
tion system, UDAR, our unique
class by itself-pure, clean,
Unidirectional Auto Reverse

--- asaf
¿ If er.Ce

B.T^o
DRAGON

Auto RevtteeDec

Cassersek
The world's first Discrete 3 -Head
Dual -Capstan Direct -Drive Auto Reverse Cassette Deck. Nakamichi's
unique Auto Azimuth Correction system-NAAC-guarantees 20-22,000
Hz response in both playback
directions!

LX -57

Discrete 3 -Head
Cassette Deck

-

o

controls, then sit back and enjoy the
unique purity of Nakamichi Sound. A
feast for the eyes and ears!

o

-

Discrete 3 -Head
Cassette Deck

The perfectionist's cassette recorder.
Azimuth, bias, and sensitivity calibration controls for perfect recording
on virtually any tape and our unique
SLT direct -drive motor for flutter -free

reproduction.

BX-150

Revel in the aesthetic luxury of the LX 5 and companion 2 -Head LX -3. Tap
the right panel to reveal the hidden

-

2 -Head

Cassette Deck

Designed for those who appreciate
simple virtuosity, the BX-150 and
13X-100 demonstrate the sound purity
that can be realized at an economical price. Compare them with
decks costing much more. You'll be
surprised!

transparent, utterly refreshing,
and quite unlike ordinary cassette sound.
Nakamichi Sound characterizes our entire line from the inexpensive BX-1 to the exotic
DRAGON. When you pay less
for a Nakamichi deck, you get
fewer

features-not inferior

sound! Each Nakamichi design
must pass the ultimate test'critical live vs. recorded listening in our Sound Research
Center Concert Hall.
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Unidirectional Auto -Reverse

Discrete 3 -Head Cassette Deck

Our exclusive UDAR mechanism
combines unidirectional performance
with auto -reverse convenience. Discrete 3 -Head recording and playback
on both sides! The 2 -Head RX-303
and RX-202 offer UDAR performance
and many unique features.

BX-1

2 -Head

Cassette Deck

Think you can't afford Nakamichi
Sound? Think again! The remarkable
BX-1 costs less than $300, but outperforms decks at twice the price.
Hearing is believing so audition one
now and convince yourself!

Nakamichi
Nakamichi U.S.A. Corporation 19701 South Vermont Ave., Torrance, CA 90502 (213) 538-8150
In Canada: W. Carsen Co., Ltd., 25 Scarsdale Road, Don Mills, Ontario M3B 3G7
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CONRADJOHNSON
PV -5
PREAMP

the better transistor units, and sometimes lacked their speed in handling
bass and lower -midrange transients.
During the last two years, transistor
units have begun to acquire many of
the merits of tube units, and vice versa.
The best preamps of both types now
differ more in nuance than in predictable strengths and weaknesses.
The conrad-johnson PV -5, however,
makes a good case for the continued
superiority of the best tube units. It is
remarkably linear in frequency response
and is extended in the lows and the
highs. It has excellent detail regardless
of whether the music has the fine harmonic structure of a soft chamber
group or the complex imaging and dynamics of a full orchestra. At the same
time, it has the superb midrange traditional with the best tube preamps.
If this sounds like high praise, it
should. The conrad-johnson PV -5 does
not quite equal the company's top-of-

Company Address: 1474 Pathfinder
La., McLean, Va. 22101.
For literature, circle No. 93

The choice between tube and transistor preamps is increasingly hard to
make. In the past, transistors offered
extended frequency response and amplitude linearity, but usually lacked the
natural and upper -midrange detail, life,
and sweetness of their tube counterparts. Tube preamps, however, often
sounded warm. They lacked the extended highs and deep, tight bass of
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the -line Premier Three, but it comes
close. The differences are subtle: The
PV -5 has less ability to resolve fine
harmonic detail and also has a slightly
less sweet and natural upper four octaves.
The PV -5 may lack the upper octave
transient detail of the Audio Research
SP -10, or the superior high-frequency
extension of the Audio Research SP -8,
but many listeners are likely to prefer
the warmth of its lower midrange and
its ability to give musical life to the
many records and Compact Discs with
slightly hard treble and upper midrange.
The PV -5 is not perfectly neutral (no
piece of audio equipment is), but it
approaches the state of the art. I have
used it with a wide variety of top-ranking components, including the conradjohnson Premier Four and the Audio
Research D -160B amps and the Quad
ESL -63, Thiel CS3, and Fuselier 3+3
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touch of a tab. Ard
when you want to lock
in your favorite rraisic
stations, you canat the
1-i
i_
11=1111touch of a button with
]2 presets (6FM, 6AM).
All this, plus
playing two pairsof
OurS-K10302í watt' ecevarisanothe nsu
achiever with'r-eny of the great +eaturea d our
speakers simultaunir.
neously, slide volume Sat1O50
control and a 2-oeck connection for tape 1 to 2 dubbing *Hake the
S -X1050 a most incredible urit.
So achieve a new level of sourd quality, conenierce and
value with Sanst_i's S-X105C. We l-mpw you'll oe overwhelmed.
SANSUI ELECTRONICS ZORPOR JION, Lyndhurst, NiC7071;
Carson, CA 90746, Sansiii Electric Co., Ltd., Tokyo, Japn

Sansui has developed an amazing new receiver; we call it the
S,X1050.'t u'll call it incredole. Thatk because no other
35 watt' stereo receiver can match :he Sansui S -X1050 for
great sounc, beauty and value.
Actieving more than any other receiver in its range, the
5-X1050 ncorporates a 5-band grapni: equalizer. It's a built-in
=Q
e elusive
a receiver at this level, that gives you complete tonal
uersatilityfor tailoring sound and attairing flai frequency response.
The Sansui S -X1050 also features Quartz PLL synthesizer
b_ning thatassures you of dr ft-free remotion_ Clean bass response
is provided by our DC Servo circuitry, and our 5-LED power display
Ids you see what's happen.ng-even in daylight.
We pit all this overach.evement under easy control with
velvet-toucn slides, tabs ano push -buttons, to make the S-X1050
as pleasu-able to operate as t is to Lsten to. For instance, simulswitching lets you go instanty from me source to another at the
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'alts, 0.C2.G THD; S -X1+30-25 watts, 0.05% THD.
Minirrot RMS, both chnntis anven ná.8 obras from 20-?Q kHz.
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The Carver Mag-

netic Field Power
Amplifier M- 4001
201 watts mini-

mum continuous
power per channel into 8 ohms,
20 Hz -20 kHz,
with no more
than 0.05%T.H.D.

Within this 7 -inch, 9 -pound cube is, quite possibly, the
most powerful story in the history of high fidelity amplifier design.
The genius of a music loving physicist was turned loose
and the result is an elegant technology that substantially reduces the massive bulk, weight, and cost of high
power audio amplifiers: Conventional amplifier power
supplies are very costly and inefficient because they
produce a constant high voltage level at all timesirrespective of the demands of the everchanging audio
signal-even wheli there's no audio in the circuit at all!
In sharp contrast the M-400t's power supply is signal
responsive and highly efficient. It produces exactly and
only the power the amplifier section needs from
moment to moment to carry the signal with complete
accuracy and fidelity.

Once the crudeness of conventional power supplies
was overcome, a wholly uncompromised signal path
was designed: Fully complementary topology from
input to output; the latest, fastest, highest current
transistors; virtually pure class A biasing of the basic
linear amplifier; direct coupling; linear metalized film
capacitors; precision laser trimmed resistors; vapor deposited 24 Karat gold connectors; and finally, an output inductor whose corner frequency is almost a
quarter of a megahertz.
Audition the Carver M-4001 and hear the difference:
transparency, openness, detail. Without the clipping,
distortion, and constraint of lesser amplifiers. With
Carver the pure sound of music can be, very affordably,
yours.

Transistor and tube
preamps are acquiring each
other's virtues, but the
PV -5 makes a case for tube
superiority.

speakers. In each case, the PV -5
emerged as remarkably uncolored,
even in comparison with preamps
costing twice its price.
This lack of coloration is particularly
clear on phono sources. The PV -5
brings the best out of the best records.
Imaging is stable and natural. There is
good center-fill and depth, but the
sound still extends slightly to the left
and right of each speaker.
The PV -5 approaches the Premier
Three and SP -10 in showing just how
much detail is hidden in direct -to-disc
recordings. Not only is it relatively uncolored, it is remarkably quiet for a
tube unit. This may result from its twin
triode configuration, its regulated d.c.
filament supply, from the choice of
tubes, or simply from good execution
of design. Nevertheless, it is possible
to use many of the higher output moving coils like the EMT, Koetsu, and
Alpha -1 without a pre -preamplifier.
This will involve some sacrifice of dynamics and timbre, but it is still an
achievement that some tube preamps
are too noisy to allow.
The PV -5 is also a convenient
preamp to use. It is a "basic" preamp
and lacks tone controls and the convenience of a built-in, high -gain stage for
moving coils, but it has a full range of
input options, including the controls to
use two tape decks. It provides a
mode control with a choice of mono,
stereo reverse, left, and right-something sadly missing on some high -end
preamps. The rest of its controls have
a good "feel" and allow for easy adjustment of gain and balance without
having to keep the controls at extremes or fuss with very small movements.
In summary, the PV -5 comes close
to being a $3,000 to $4,000 preamp at
a price of $1,485. If you are committed
to tubes, Audio Research and Counterpoint offer strong competition in this
price range, and would still recommend that you audition top-ranking
units such as the Audio Research SP 10 or conrad-johnson Premier Three. If
you prefer the transistor competition,
suggest auditioning the Krells, Thresholds, or Levinsons. Money still buys
more than a brand name and a faceplate. In any case, the PV -5 is undoubtedly one of the best preamps
around.
Anthony H. Cordesman
I
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POWERFUL
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CARVER CORPORATION
19210 33rd Avenue West, P.O. Box 1237. Lynnwood, WA 98036

Distributed in Canada by Evolution Audio, Ltd.
Enter No. 9 on Reader Service Card
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Portrait of a Company
In Fast Forward
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Nothing about the products of a manufacturing
company is ever really accidental. To the contrary,
anything a firm designs and builds is, metaphorically
speaking, a mirror of sorts and reflects the image of
the company that created it. While the products TDK
Corporation is best known for, magnetic audio and
video recording tape; are specifically designed for
near -perfect reproduction of sounds and images, even
before the magnetic impulses that translate to words,
musical tones and pictures are imprinted on TDK
tape. each cassette can be said to contain a wealth of
thought and energy. This is because each is endowed
with the collective intelligence and philosophy of the
many dedicated people responsible for the creation of
TDK products.

Special Advertising Supplement

Portrait ofa
Company in
Fast Forward
The Deception of Little

Things

There is something deceptively simple about an audio cassette. Perhaps it
is the minute size, or the fact that parts
constructed to such, critical tolerances
are housed in an enclosure which the
user can safely handle as casually as he
or she can a pack of chewing gum.
Look a bit deeper, however, and it is
easy to see why, before TDK introduced the first high fidelity cassette in
1968, audio experts were virtually
unanimous in doubting that genuine
high fidelity performance could be attained from this medium, originally intended for use in dictation.
Looking closely at a TDK cassette.
however, can take one only part way
down the road to understanding it.
More information is necessary, including facts relating to the company's history. its key executives and corporate
philosophy as well as technical data.
For this reason, TDK Corporation, the
world's leading producer of magnetic
tape, is taking the occasion of the medium's 50th anniversary to present readers of AUDIO magazine with a company portrait. It is sincerely hoped that
the understanding it conveys will enhance the enjoyment you derive from
TDK products.

Some Facts About TDK
TDK (the initials stand for Tokyo
Denki Kagaku Kogyo) was founded in
1935, the year following the invention
of magnetic recording tape. The company's founders, Dr. Yogoro Kato and
Dr. Takeo Takei, were scientists striving to commercially harness what was
then a revolutionary magnetic material
called ferrite.
Because ferrite powder can be sintered into a variety of shapes, it proved
an ideal core material for radio transformers, but the radio industry was
only the first to benefit from TDK's
expertise in ferrite technology. It
wasn't long before the material was
widely utilized among consumer electronics manufacturers. Today the products that contain ferrite, of which TDK
is the world's largest producer, include
countless audio and video recording
heads, speaker magnets, transformers,
bar antennas and more. In fact, the firm
now fabricates some 75 per cent of all
rotary transformers used in the video

Yasuo Imaoka:
The Father of Avilyn

r

material composing the particles that
are the heart of TDK recording tape.
"We are continually interested in
upgrading," Dr. lmaoka declares.
"This means producing new
products which satisfy the needs of
the consumer and which assist in
upgrading overall industry standards.
Our research and development
'efforts are directed to finding ways
of overcoming the limitations of
existing materials and translating the
results into products that can be
manufactured on a commercial

scale."
Much of the credit for the
technical leadership that TDK has
achieved belongs to Dr. Yasuo
Imaoka, Executive Director and
General Manager of Research and
Development. Dr. Imaoka is known
in the electronics industry as "the
Father of Avilyn," the magnetic

cylinder heads for video cassette recorders.

TDK's role in the development of
magnetic tape is of parallel importance.
The firm unveiled its first recording
tape in 1952 and, in 1966, introduced
the cassette format to Japan. Two years
later, TDK won worldwide recognition
by developing the first audio cassette to
achieve true high fidelity performance.
Designated SD, this groundbreaking
formulation is the ancestor of today's
TDK cassettes, singled out by nearly 60
per cent of the world's leading audio
cassette deck manufacturers as their
reference standard normal bias, high

"A position of leadership
demands that we lead in all areas,"
asserts this internationally -known
authority on magnetics. To this end,
he points out, TDK devoted about
one half the company's R&D budget
of $49.8 million in the last fiscal
year to magnetic recording media.
tion while audio cassettes for the American market are assembled and loaded
in a facility in Irvine, California.
In the fiscal year ending November
30, 1983, TDK's sales of magnetic recording tape reached 5755.3 million;
accounting for just over 50 per cent of
the company's total sales of a billion
and a half dollars. These are substantial
numbers, and numbers are crucial in
arty business. Top executives at TDK,
however, prefer to view the company
as a microcosm of the world itself-and
the primary ingredient of our world, of
course, remains its people.

bias and metal tapes.

TDK Corporation is now a multinational corporation with stock traded
on exchanges throughout the world. including the New York Stock Exchange.
In addition to manufacturing in several
Japanese facilities, the company now
operates two plants ín the U.S. The
TDK factory in Peachtree City, Georgia, concentrates on videotape produc-
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TDK HX-S:
The tape for
Audio's

Digital Age
The people, the philosophy, the procedures that fuel growth at TDK are
also prime contributors to each technological advance at the company. In audio tape, TDK's most recent giant step

forward is a formulation known as
HX-S. This is the first metal particle
formulation designed expressly to record in the Type II (high bias, 70 microsecond) position. HX-S is a remarkable tape which fills a special niche in
the marketplace by providing audiophiles a formulation keyed to the special demands of digital recording.
Moreover, it allows recordists to avail
themselves of the advantages of metal
tape whether or not their decks are
equipped with a bias position designed
for conventional metal formulations.
Until now, the chief problem in recording from digital source material has

inability of the tape to store
the enormous levels of high frequency
energy. TDK HX-S eliminates this
problem; it excels in its retention of

The
Importance
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Shortly after Avilyn's
introduction, TDK engineers
combined cobalt hydroxide in lieu of
metal cobalt with its ferrite base to
produce an improved material known
as Super

Avilyn.
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The Super Avilyn formulation first
appeared in a standard audio cassette
in 1975. Known simply as SA, this
became the world's first non -chrome
high bias audio cassette. In 1981.

TDK produced a dual -layer audio
tape called SA -X, which became its
flagship high bias tape, and in 1982
the firm introduced a special Avilyn
formulation, the first to be
incorporated in a normal bias
cassette. This achieved higher
density and higher coercivity in the
normal bias position.

been the

highs and offers a maximum output
level (MOL) in this frequency range
that is unmatched by other cassette formulations. In addition, its sensitivity in
other parts of the frequency spectrum
exceeds or matches the best high bias

formulations.
The unmatched MOL and exception-

of HX-S cassettes
allow them effortlessly to handle the
wide dynamic range and substantial treble energy of Compact Discs and digitally recorded material. Specificially,
HX-S can record a 4 dB higher signal
level at 10 kHz than the best of Type II
cassettes (such as TDK's own SA).
High frequency overload and saturation
cease to be a problem. And as a bonus,
there is also a 2 dB improvement in
al high -end response

midrange energy storage.
Available now in 60 and 90 -minute
lengths, TDK HX-S is backed by a full
lifetime warranty.

EHG HiFi and HD -Pro:
TDK Upgrades its video tapes
to meet a changing market
Back in the early 1970's, TDK
stepped beyond the existing formulations that existed in audio tape at that
time-most notably the chromium dioxide particle-to produce Avilyn, a
magnetic particle consisting of cobalt
ions adsorbed (coated) on finely milled, needle -shaped, gamma ferric
oxide particles. These early developments in fine particle technology laid
the groundwork for breakthroughs in

today's new wave of high fidelity
VCRs. The first of these breakthrough
formulations, dubbed TDK EHG Hi -Fi.
benefits the videophile who wants to be
certain that lifelike video images are
coupled with high quality stereo sound.
The second breakthrough tape, HD Pro, is the closest thing the connoisseur

Special Advertising Supplement

/`S

`

ofAvilyn
Super Avilyn's high -density
storage capabilities and excellent
reproduction characteristics are
largely responsible for the advanced
state of audio and video recording
technology today. TDK announced
the discovery of Avilyn in
November, 1973. An amalgam of
two highly combustible substances,
gamma ferrite and metal cobalt
particles, Avilyn proved ideal as an
alternative to the expensive and
scarce chromium dioxide
formulation; this indicated, as has
since been proven, that it would set
precedents in audio recording. Video
recording was seen as an other
important application of the
substance.
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The Tape Production Triangle
There are three essential elements
of tape manufacturing that can be
seen as an equilateral triangle. One
need only envision the magnetic
materials as the triangle's base with
one side consisting of shell and
component parts and the other the
manufacturing processes by which
these parts are combined to become
a unified whole. During production,
members of the TDK family
constantly strive for improved
techniques. In addition, the newest
in automated machinery assists these
TDK employees in the quest for
perfection.
There is a phrase that has become
a byword on the TDK production
line; it is "total productivity
maintenance." In keeping with this
admirable philosophy, workers set
out to learn as much as possible
about the machines they monitor,
attempting to understand what makes
them malfunction when they do and
establishing routines for preventive
maintenance. Through such efforts,
the overall operating efficiency of
production machinery-and
ultimately the entire plant-is
upgraded.
Naturally, quality assurance is a
key consideration at each stage of
production-from materials
manufacture and product design
through preproduction and
manufacturing. The process includes
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assurance functions. the audio and
video decks at the plant serve as
emblems of TDK's concern with
hardware development. The
company works hand in hand with
the leading deck suppliers to keep
current with developments in tape related hardware, and information
relating to product evaluation is
exchanged on a regular basis.

environmental testing. endurance and
shelf life tests.
Visitors to TDK's Chikumagawa
plant, the company's largest and the
facility producing the audio tape
pancakes to be sent en to the Irvine
factory for slitting and loading into
cassette shells, are fascinated by row
upon row of audio cassette decks.
These, along with a battery of
VCR's, run round the clock for
testing purposes. Such usage
imposes undue strain on this
hardware, and an average of 100
new machines per month are
required at Chikumagawa.
In addition to their quality
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unerringly precise VCRs. TDK's EHG
Hi -Fi delivers exceptional picture quality and dynamic sound-even after
hundreds of plays. Signal-to-noise ratio
is up 4.5 dB in luminance and 5 dB in
chrominance over TDK's Standard video tape. This means razor-sharp definition, extra bright colors and extra detailing and shading even in black and
white. EHG Hi -Fi also offers cleaner,
more natural sound with improved frequency response and sensitivity up
dB over Standard TDK tape.
The second tape. HD -Pro. is without
question the highest definition half -inch
video tape on the market, boasting unequalled freedom from dropouts. And
if you don't believe us, testing experts
I

video tapist can get to 1/4 -inch resolution in half-inch format-a tape which
is ideal for live camera recordings. dubbing, special effects work and other pro
or semi -pro applications.

Critical Performance
Both EHG Hi -Fi and HD -Pro share
certain technical similarities which enable each to offer visually better results
than their competition. TDK accomplished this by further refining Super
Avlilyn particles so that they are not ice ably shorter, thinner and more uniform
than particles used in other tapes'. This
means the tape particles can be packed
together more densely to produce better
sound and video. In HD -Pro's case. the
particles are so fine that they can be
packed together 12 times more densely
than TDK's own Standard tape. Designed to meet the needs of today's

Asahi Camera in Japan agreed, placing TDK well above its competition in
this respect.
at

Digital Audio Recording
A good video tape has wide and remarkably uniform response over a
Megahertz bandwidth, low noise relative to the signal recordable and reasonable freedom from dropouts (random
losses of signal as a result, usually, of
physical imperfections in the tape coating). Digital recording on video tape
doesn't care about bandwidth and low
noise. but is profoundly disturbed by
dropouts. Dropouts in digital audio are

heard, and it sufficient in duration can
sound as violent as the deepest sort of
record scratch. The digital world has
learned, as did Asahi Camera's tape
tesers, that not all video tapes are
equal.
Digital usability has become a byproduct of 'IDK's meticulous attention
to physical integrity and the uniformity
of the cassettes coming off its line.
Both HD -Poo and EGH Hi -Fi reflect
this careful attention to quality and detail. Remember, however, that these
tapes are still the best video tapes you
can buy, with features such as a precision -made "SQ" shell mechanism
built to tolerance 2.5 times industry
standards, a high conductivity back
coating, and ultrasmooth base film,
contributing to the smoothest running
performers on the market.
So whether you are a videophile

whose needs are met by TDK's EHG
Hi -Fi or a master "pro'' recordist who
demands the sophisticated HD -Pro

you'll welcome the benefits of these
recent developments. Just visit your favorite retailer and pick out a few to try
on your own VCR.

TDK:
Some Historical

Highlights

4
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1935-TDK

is established to begin

production of ferrite

cores.

1951-Ceramic capacitor production begins.
1952-Magnetic tape production commences.
1960-Barium ferrite magnetic material is introduced.
1966-Cassette tape introduced to Japan.

1968-SD, the world's first hi-fi audio cassette
formulation, debuts.
1973-Avilyn unveiled.
1975-SA Super Avilyn audio cassette introduced.
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1979-Metal

audio cassette tape debuts.
audio cassette, world's first high bias
metal formulation, unveiled.

1984 HX-S
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Future
Perfect
While it is gratifying for members of
TDK family to look back on a
proud history spanning nearly half a
century. it is the primary responsibility
of the firm's top executives to look
ahead. Continuing leadership in electhe

TDK's President and a company veteran of 47 years. "The next generation of
recording media will be optical, and
TDK has already produced prototypes
of both DRAW (direct read after writ-

tronics is the goal at TDK, and to
achieve it a full 3.5 per cent of the
company's revenues are earmarked for
research and development. The money
is being invested in five R&D departments scattered throughout the firm's
production facilities and to a new Magnetic Tape Technical Center located
near the Chikumagawa plant.
"Many of TDK's products, including tapes. heads and other components
are connected with recording technol-

ing) and erasable -recordable optical
discs. In the months and years to come,
we will be considering using our skills
to develop a number of advanced products related to this technology, but each
and every one of these would have to
be unique and reflect the full measure

ogy." concludes Yutaka Otoshi; of TDK's creativity."

The TDK Professional
Reference Series

SA

reigns as the finest high -bias position reference tape.

used by numerous deck manufacturers in high -bias

Represents the highest level of achievement in recording
tape technology. Each tape sets a standard for sonic
excellence. That's why they're the choice of the most
discriminating audiophiles. (Includes MA -R and HX-S.)

The TDK Reference

Standard Series

calibration. SA provides a feeling of presence and realism
with its extended flat frequency response, high MOL and
greater recording headroom, which contribute to better
balance, placement, and definition in stereo reproduction.
SA features the Laboratory Standard Mechanism for smooth
tape transport and trouble -free operation.
Asailºsee in 60 and 90 minute lengths.

Provides outstanding premium quality for a wide variety
of recording needs. Each cassette is a product of TDK's
advanced tape technology, and offers maximum reliability,
performance and value.
All TDK audio cassettes come with a Lifetime
Warranty. backed by almost 50 years of magnetic media
technology and experience.
TDK's diverse product line also includes an
impressive group of tape -related accessories. designed
and built with the same stringent standards that have
made TDK the world leader in magnetic tape
technology.
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HIGH RESOLUTION

Laberatwy Standard Cassette Mechanism'
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MA-R901

Metal
Position

features the same metal particle formulation as our
famous MA -R cassette which sets the Type IV standard for
most deck manufacturers. Program sources over the entire
audible frequency range. including peaks and high speed
transients. can be faithfully stored and clearly reproduced,
thanks to MA's superior headroom, frequency response and
sensitivity. MA is encased in TDK's Laboratory Standard
Mechanism which assures long term reliability and sonic
performance.
Available in 60 and 90 minute lengths.

MA-R is generally recognized the Type IV industry
standard and is used by most major deck manufacturers to
set their metal bias position. MA -R's metal particle
formulation has extremely high coercivity and remanence for.
superior high frequency MOL and low distortion. Its unique
TDK engineered Reference Standard Mechanism features a
precision die-cast metal alloy frame affording the highest
possible accuracy in tape travel and performance. M4 -R is
the optimum energy-packed performance tape designed to
as

TDK, MA9 0

META ALL(T CASSETTE

Metal
Position
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MA9C

HIGH COERCIVITT

Laboraxry Standard Cassette Mechanism

maintain excellence over long periods of time.
Available in 60 and 9Q mnme lengths.
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COMPACT DISCS
CLEVELAND'S CLASSIC CHRISTOPH
John Williams: Star Wars Trilogy.
The Utah Symphony Orchestra, Varujan Kojian.
Varese Sarabande VCD 47201.

v
.t

Christoph von Dohnanyi

Schubert: "Unfinished" Symphony;
Beethoven: Symphony No. 8. The
Cleveland Orchestra, Christoph
Dohnanyi.
Telarc CD -80091.

von

Christoph von Dohnanyi is the new
conductor and music director of the
Cleveland Orchestra, replacing Lorin
Maazel, who made a number of memorable recordings for Telarc.
Mr. Dohnanyi has gained quite a
reputation for his performances with
the major European orchestras. As he
is more oriented to the classical tradition of Beethoven and Brahms, Telarc
decided their first recordings with him
should reflect that philosophy.
Thus we have this pairing of the
Schubert Eighth ("Unfinished") Symphony and the Beethoven Eighth Symphony. A felicitous coupling, this, and
with a total playing time of 52:11, a
good CD value.
Telarc's president and recording engineer, Jack Renner, told me this recording was made in Severence Hall in
Cleveland because of the unavailability of the Masonic Auditorium, a venue
much favored by Jack for its superior
recording acoustics. He feels Severence Hall can be a shade too reverberant for some scores. With these two
works, then, he was compelled to use
his spaced array of three Schoeps
omni microphones a bit closer to the
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orchestra. Consequently, the high
strings are a little bright -sounding
compared to most Telarc recordings.
Nonetheless, Jack has struck a
good balance between the hall acoustics and orchestral definition. All orchestral choirs are well delineated and
have a nice textural richness. The imaging and sound field are excellent,
with an almost three-dimensional presentation.
Mr. Dohnanyi's performance of the
"Unfinished" is well paced and quite
eloquent; he is obviously a master in
his control of the inner balances of the
orchestra. The Beethoven Eighth receives one of the most spirited, ebullient performances I've heard for some
time, and the Clevelanders respond to
his direction with a bravura display of
their virtuosity. An auspicious recording debut for Mr. Dohnanyi on the Tel arc label.
As an aside, Christoph is the grandson of Ernst von Dohnanyi, famous
composer and pianist, whose most familiar work is his witty and delightful
"Variations on a Nursery Song." In
1960, had the pleasure of recording
him playing some of his works and
some Beethoven pieces for Everest
Records. He was over 80 at the time,
but gave a strong and persuasive performance. Unfortunately, several days
after the recording sessions, Mr. Dohnanyi passed away.
Bert Whyte

For those who have a chip on their
shoulder and don't like the CD format,
this Star Wars Trilogy recording could
well be the catalyst to change their
minds.
Irrespective of CD, this is one of the
best recordings of its type have ever
heard. It would certainly make a great
impression on LP, but given the advantages of pure digital recording, the
sound here is simply overwhelming. It
has great clarity and high definition,
and,all the great variety of percussion
instruments John Williams has incorporated into the scores are heard with
breathtaking fidelity. The tympani and
bass drums have an impact and
acoustic output that is startling. The
great fanfares from trumpets, trombones, tubas and French horns have a
clean, brazen brilliance and projection
which generate a lot of excitement. The
hall acoustics are splendid-just the
right amount of reverberation and
warm, spacious ambience. The orchestra is beautifully balanced for this
perspective.
was surprised to find out that the
recording engineer who did such an
I

I

John Williams

v°4
n

I

r.

Dutoit and London's
engineers have given us a
splendid recording,
revealing every strand of
Ravel's complex
orchestration.
outstanding job was Bruce Leek. Heretofore, Bruce had been familiar for the
fine cutting of master lacquers he does
for Telarc. On the strength of this recording, he should devote more time to
this new pursuit. Bruce used four
Schoeps CMC3U microphones, with
Mark II capsules, in a spaced array in
front of the orchestra, plus a few AKG
414s and Neumann KM -86s as discreet sweeteners. Multi -mike to a degree, but done with restraint and intelligence. These were fed into a console
and mixed directly to a two -channel
Soundstream digital recorder.
The Utah Symphony Orchestra, conducted by Varujan Kojian, was recorded in their new Symphony Hall, which
obviously is blessed with acoustics
particularly suitable for large-scale recording. They played the brilliantly orchestrated "Star Wars," "The Empire
Strikes Back" and "Return of the Jedi"
suites with great panache, with Maestro Kojian showing obvious respect
for John Williams' scores.
Those who rightfully abhor the edgy,
strident, high strings on many CDs will
appreciate the exceptionally smooth,
clean string tone on this recording.
suppose many people will dismiss
these pieces as mere musical trifles
which accompanied galactic horse operas. Be that as it may, no one can
deny the skill of the colorful orchestrations, nor the excitement they generate
in a recording of this really outstanding
Bert Whyte
quality.
I

Ravel: Piano Concertos & Orchestral Works. L'Orchestre Symphonique
de Montreal, Charles Dutoit; Pascal
Roge, piano.
London 410 230-2 LH.

The Ravel piano concertos are
among the most colorfully scored in all
of piano literature. This splendid recording, another of demonstration
quality from Charles Dutoit and the
Montreal Symphony Orchestra and the

London engineers, reveals every
strand of the complex orchestration.
Pascal Roge affords a very dynamic,
high-tension performance of the concertos, and he is expressively lyrical
when the score demands this quality.
The piano sound is very clean, with
realistic transient attack. It is beautifully
balanced, slightly forward of the or78

"Fountains" are first-rate and very
expressive, and he fully exploits their
great dynamic range. His "Feste Ro mane" is headstrong, tumultuous, even
frenetic in the "tarantella" section, but
he displays much tenderness in the
lyrical sections. Mark this as one of the
best -sounding CD recordings thus far.
Bert Whyte

Brahms: Symphony No.
chestra in the lovely, warm acoustics of
St. Eustache Church. This church has
become one of the premier recording
venues for the London engineers, and
records carrying the St. Eustache imprimatur are a virtual guarantee of superior sound.
Dutoit, as usual, elicits a well -played,
very sonorous accompaniment from
his ever -improving Montreal Symphony
Orchestra. The overall sound is very
clean and highly detailed. The scoring
of the low-level opening of the "Concerto for Left Hand," which in most
recordings is amorphous and murky, is
clearly revealed here with this high definition sound. Of course, the noiseless CD recording never intrudes in
quiet passages such as this.
Three short orchestral works by Ravel fill out this good -value CD, providing
over 59 minutes of music. Bert Whyte

Respighi: Pines of Rome, Feste Ro mane, Fountains of Rome. L'Orchestre Symphonique de Montreal
Charles Dutoit.
London 410 145-2 LH.

1. The Vienna Philharmonic, Leonard Bernstein.
Deutsche Grammophon 410 081-2.

Here is the sort of Compact Disc
recording that makes you gnash your
teeth in frustration.
Leonard Bernstein is at the top of his
form, with an impassioned, dramatic
and very compelling performance of
the Brahms First Symphony. He elicits
wondrous playing from the Vienna Philharmonic Orchestra. The great, noble

french -horn motif, which appears
shortly after the opening of the fourth
movement, is intoned most vividly and
soars effortlessly into the spacious
acoustics of the recording hall. The
broad, hymn -like chorale that follows
the repeat of the horn motif is richly
sonorous.
So, why the gnashing of teeth? Same
old DGG story of multi-miking excesses. Yes, every single strand of the
orchestration is heard, but with all sorts
of exaggerated instrumental spotlighting and the ever-present grating edginess of the higher strings. reported
I

Leonard Bernstein

Here is another winner from Charles
Dutoit and the Montreal Symphony Orchestra. The ever -familiar "Pines of
Rome," "Fountains of Rome" and "Fes te Romane" add up to a CD containing
60 minutes of spectacular sound.
As usual, the London engineers and
St. Eustache Church acoustics work
their wonders. The huge brass sounds
are almost palpable in their projection,
and percussion is clean and thunderous. Some extremely high-pitched
high strings in the beginning of the
"Pines of Rome" are scored to be
played with great vehemence and intensity, so don't confuse them for an
anomaly of digital recording or poor
mike technique.
Dutoit's readings of the "Pines" and
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THIS MONTH'S BIG EVENTS
ON CBS COMPACT DISCS.
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Enjoy today's revolution in sound with CBS Compact Discs. Our rapidly -growing
catalog features over 150 titles by superstar artists in all categories of music.
Ask for a free copy wherever Compact Discs are sold.
"CBS" is
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Massive sonority and
detailed, revealing sound
highlight Mehta's powerful,
well -paced, dramatically
seething Ein Heldenleben.

"r-

4

:

Dicterow, and it is cleanly recorded.
Particularly notable is the sound in the
dense, complex scoring in the battle
scene. This is the most highly detailed,
have ever
most revealing sound
heard in this difficult section. Here
again, the digital recording, with its
lack of noise, is of great aid in ne
delineation of the pianissimo sections,
especially during the long solo violin
part. It goes without saying that the
great dynamic contrasts in Ein Heldenleben benefit greatly from the CD's
availability of 90 dB of dynamic range.
Bert Whyte

Richard Strauss: Ein Heldenleben.
The New York Philharmonic, Zubin
Mehta.
CBS MK 37756.

I

Zubin Mehta and the New York Philharmonic are in good form in what is
certainly Richard Strauss' most monumental tone poem. Mehta provides a
powerful, well -paced performance that
may not be as insightful as that of von
Karajan, but it has an exciting, propulsive energy. The battle scene is partic-

ularly well done, highly dramatic,
some time ago that DGG was aware of
many complaints about these aspects
of their sound quality and was going
to take remedial action in the form of
simpler, more natural -sounding microphone techniques. To date, no sign of
this, and thus much great music -making on DGG recordings continues to
be marred by this kind of sound.
Bert Whyte

seething with tension. Notable, too, is
the splendid playing of the New York
Philharmonic.
The multi-miked sound has massive
sonority; the opening chords on the
contrabassi are just wonderful. Unfortunately, there is spotlighting of some
instruments and an edginess to the
high strings, although not as pronounced as in other CBS recordings.
The important solo violin part is beautifully performed by concertmaster Glen

Mozart: Violin Concertos Nos. 3 & 5.
The St. Paul Chamber Orchestra, Pinchas Zukerman.
CBS MK 37290.
Pinchas Zukerman is one of the most
highly regarded of the younger violin
virtuosos. In this recording, he assumes the role of conductor as well. In
both cases, his performance is excei-

an PUTS ITS BEST DRIVERS ON THE ROAD.

:
a

n

e

^

--

.1,
1
1

/

C
n

}'\
=._

A

a.

AR home loudspeakers have won four Hi-Fi Grand Prix Awards' in the past five years. Now this
award -winning performance is available in a complete line of automotive loudspeakers. From full range systems to versatile components for custom installations. Dont hít the road until you hear them.

HEAR WHAT YOU'VE BEEN MISSING.

~Rai

For complete information and dealer locations please write, wTIIID/rE Acc sne
10 American Drive, Norwood, MA 02062
The Hi -Fi Grand Prix Awards" is sponsored by and a trademark of AudioVideo International
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PERHAPS THE ONLY PIECE
OF HOME ENTERTAINMENT
EQUIPMENT THAT CAN'T
BE CONTROLLED BY THE
SX-V90 RECEIVER.

But not only does the SX-V90 have the best
connections in the business, it also has ingenuity.
Because as well as reproducing video sourced
signals (such as MTV), it creates simulated stereo imaging from any mono signal (such as

regularTV).
In short, it turns your television into a stereo.
As for the quality of the stereo, with its
advanced DDC) tuner technology, and 125 watts
of power

One look at the diagram to the right should
convince you that the SX-V90 audio receiver isn't
merely an audio receiver.
In fact, it might just be the most revolutionary piece of equipment in the entire home
entertainment revolution.
Because it serves as a control center for
more pieces of audio and video equipment than
any other compettive product of its type
Through the SX-V90, you can channel two
VCRs (of any format), one TV monitor, one
regular TV, one video disc, one compact disc,
two cassette decks, two turntables, and Dne
video game or one computer.

per ct:annel
minimum
(at 8 ohms,
from 2020,000 Hz
with no

more than
0.005%
THD), the

ranks at the :op of audio receivers.
Which is a very important point.
Because there's no sense in investing in a
control centet, only _o have it sound like it has a
built -:n popcorn popper.
SX-V90
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PIONEER®

Because the music matters
©1984 Pioneer Electronics (USA) Inc. (800) 447-4700.
En-er No. 19 on Reader Service Card
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The Kroumata Percussion
Ensemble plays the
Swedish pieces brilliantly,
and the CD shines where
the LP never could.

The Kroumata Percussion Ensemble

T

+

=-

lent, a finely wrought, sensitive and expressive traversal of these two great
violin concertos composed by Mozart
when he was 19. The playing of the St.
Paul Chamber Orchestra is very good

indeed and clearly illustrates why this
is one of the premier chamber orchestras in this country.
Unfortunately, the sound quality here
negates all the performance values.
The violin/orchestral balance is nicely
handled in both concertos, even
though they were recorded in different
halls. However, once again, upper
strings are thin and wiry. Mr. Zukerman's violin does not seem to have
much resonance, to the point of sounding like some of the harmonic structure
is missing. The fairly close-up perspective also emphasizes what can
only be described as a glassy tone. It
is hard to understand these sonic
anomalies, because apparently the
main microphone complement was the
excellent and normally quite smooth
AKG 414EB and C-12. Perhaps it is
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equalization or the electronics of the
input console. am sure the anti -digital
types will point an accusing finger at
the digital recorders. The Mitsubishi,
Sony, and 3M recorders were used.
and it has been rather well documented that excellent digital recordings can
be made on all of these machines.
Bert Whyte
I

Music of Cage, Cowell, Lundquist,
and Taira. The Kroumata Percussion
Ensemble.
BIS CD -232, $18.98. (Available

through Qualitone Imports, 39-28
Crescent St., Long Island City, N.Y.
11101.)
BIS is a very important Swedish label
whose catalog must number some-
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where around 200. Much of the music
is indigenous to Sweden, and the performers are largely unknown in this
country. To those of us who have witnessed the passing of the entrepreneurial spirit in American classical -recording production, the success of this
small label stands out as something to
be admired.
The Swedish Kroumata Percussion
Ensemble plays these works brilliantly,
and the CD shines where the LP never
could. Quiet passages are just that,
and loud sounds emerge out of utter
silence the way they are supposed to.
This music will certainly not be to
everyone's taste, but if you are interested in hearing the full dynamic range
that can be contained on a CD, then
get this one.
John M. Eargle
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TELARC CD -80090, DG -10090

TELARC CD -80091, DG -10091

TELARC CD -80092
(2 LP set available Fan '84

Frederica Fennell
The Cleveland Symphonic wends

TELARC CD -80094, DG -10094

TELARC CD -80099

)

First in a series of history -making recordings with The Cleveland Orchestra's new Maestro,
Christoph von Dohnányi. "...first-class interpretations ...presented in glowing color
and impressive vitality..." (Washington Post)
Brahms' most personal vocal expression from the acknowledged choral master of our time.
70 minutes...complete on one CD.
A new test for your stereo rig that's out of this world! The opening moments of Star Tracks

should be approached with caution.
Just in time, the famous "Olympic Fanfare", British Band Classics and seven stirring marches,
including the Stars and Stripes.

All Telarc Compact Discs & Records are produced from Digital Masters
CD designates Telarc Digital Compact Discs

DG

designates Telarc Digital Records
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MOST PEOPLE. WOULD CALL IT OVERKILL.

The new ULTRX" R100 receiver
isn't for everybody.
You don't really need 100 watts
per channel* of virtually distortion less power. Unless you like listening to today's ultra -high quality
recordings at "live concert" sound

of noise in CD digital recordings.
With the dbx, any cassette deck
can make virtually noise -free recordings, while the DNR 'cleans
up" existing noisy signals.
Unless you're a nut abcut video
sound quality. too, you won't have
much use for the TV/VCR inputs
and stereo synthesizer circuit.
The R100 is packed with features
that are best appreciated by an
audio perfectionist. It may be the
best -equipped receiver ever built.
Ge.t an ULTRX dealer to put an
R100 (or one of our other new receivers) through its paces for you.
Some people might cal: it overkill. But you'll call it overwhelming.

levels.

And a remote-controlled digital
tuner with 20 -station memory is
probably more than enough-unless you're a dedicated FM listener
with wide-ranging tastes.
Likewise, most people could get
along without the built-in dbx and
DNR noise reduction systems.
Except those few who've become
spoiled by the almost eerie absence
IWL1
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Beyond the Ordinary.

'Minimum Continuous Average Power per channel, both channels driven into ohms,
from 20-20,00011z, with no more than 0.(X
Total I larmonic Distortion
1984 ULTRX

dbx is a trademark of dbx, Inc.
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Telarc's recording of
"Resurrection" is sonically
stunning, certainly the best
ever of Mahler's symphony.

Ravel: Bolero, La Valse, Pavane,
Daphnis et Chloé. Orchestre de Paris,
Daniel Barenboim.
Deutsche Grammophon 400 061-2.
Barenboim furnishes idiomatic performances of these Ravel chestnuts,
embellished with good playing from

the Orchestre de Paris. The multi -mi-

crophone recording sonically crosses
every "t" and dots every "i." Unfortunately, this makes the music rather bereft of any sense of atmosphere, and
the by -now -infamous DGG upper
string sound is as wiry and strident as
Bert Whyte
ever.

Better sound from every record you
own, with the new Signet TK1OML!

015.

It's something you can't get
with any other technology.
Until you hear the Signet TK1OML, you may So grooves sound new, long after other styli
not fully appreciate how superb today's are threatening irreparable damage to your
record collection.
analog recordings can
Each Signet TK1OML
be. And how much may
MicroLine stylus is crebe lost by going all ated from a whole,
digital.
natural octahedral diaThe single most sig-

nificant advance in the

Signet

TK1OML is

its

unique new MicroLine"
stylus ... with the longest, narrowest "footprint" ever achieved!
Its scanning radius is a
mere 2.5 microns, half
that of the best ellipticals, while its vertical
contact footprint is three times longer than
the elliptical. The Signet MicroLine stylus
tracks very high frequencies better-at
lower groove pressure-than any other
design.
Even with repeated playings, the MicroLine stylus maintains its shape, with- J '
out "spreading" like all other tips.

i
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mond, oriented for
longest life, and with a
square shank to pre cisely fit the laser -cut
hole in our unique,
ultra -rigid low -mass
boron cantilever. You
get perfect alignment.

Period.
But the proof of quality is in the playing. With the new Signet
TK1OML, older records literally come back
to life. New records transcend the limits of
ordinary technology. Your entire system
gets a new lease on life.
Visit your Signet dealer. Peek into his mi croscope to see this fantastic stylus.
'
Then get the real proof. Listen.

signet

Mahler: Symphony No. 2, "ResurrecThe St. Louis Symphony &
Chorus, Leonard Slatkin; Kathleen Battle, soprano; Maureen Forrester, con-

tion."
tralto.

& CD -80082, two -

Telarc CD -80081
disc set.

Jack Renner, Telarc's recording engineer, has made many splendid recordings, but surely this new one of
Mahler's Second Symphony is his
crowning achievement. Sonically, the
recording is simply stunning, certainly
the best ever of this symphony and a
formidable musical achievement as
well.
Leonard Slatkin's performance may
not be on the inspirational level of a
Bruno Walter or Otto Klemperer, but it
is a very fine, heartfelt and deeply expressive reading-obviously a labor of
love. His St. Louis Symphony Orchestra and Chorus give him playing of very
high order, both in precision of ensemble and in richness of tonal resources.
Soprano Kathleen Battle and famed
contralto Maureen Forrester sing like
angels in their important parts.
In this work of violently contrasting
dynamics, Slatkin, aided by Jack Renner's engineering, explores the outer
regions of dynamic expression. This is
what digital recording is all about, what
90 dB of dynamic range means. In the
gigantic finale, just after the distant offstage horn and trumpet fanfares have
completely decayed, the chorus enters
at an ultra -pianissimo level. Their
sound is at the threshold of hearing,
just above the noise floor of your listening room. Set your volume control at
this point, and you better have a big
amplifier and bulletproof speakers on
hand. The orchestral/choral sound levels become higher and ever higher,
culminating in a stupendous outpouring of full orchestra with massive brass
fanfares, full-throated chorus, orchestral bells and organ. It is positively cataclysmic, leaving you limp and emotionally spent!
Jack Renner achieves an ideal balance between hall reverberation and
orchestral detail. could go on and on
about this Resurrection, but only by
listening to this masterpiece will you
understand the splendor of the sound.
For Mahlerites, it is simply a must.
Bert Whyte
I

SIGNET, 4701 HUDSON DRIVE, STOW, 01 110 44224
Enter No. 26 on Reader Service Card
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Infinity never did recognize
the conventional limitations of
speaker designs.
We proved it with the $30,000,
71/2 -foot -tall Infinity Reference
Standard that redefined state-ofthe-art in home stereo. And we're
proving it again with five car
speakers that utilize advanced
Infinity technology and cost
about $75 to $179 a pair.
Our critically -acclaimed EMIT'
tweeter delivers superbly accurate high frequency reproduction.

Our polypropylene woofers
apply high tech to low frequencies, handling wild curves and
sudden dips in the most demanding musical passages.
And in addition they're impervious to the rotting humidity
and destructive heat in your car.
These speakers are designed
to reveal all the dynamic intensity and musical subtlety the new
generation of car stereo cassette/

receivers can reproduce.
So when you can shift into

high fidelity with Infinity,
why not travel first class?
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Shifr into high fidelity.

o Infni

The New
Reference Standard
in car stereo speakers.
Infinity.
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For the driver who will take any route-except compromise.
©1983 Infinity Sestetns Inc.. 7930 Deering Avenue. Canoga Park. CA 91104
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ROCK/POP RECORDINGS
MICHAEL TEARSON
JON & SALLY TIVEN

OVER THE WALL
t

1

11-

the anger unleashed in the aftermath of
John Lennon's assassination. The two
were friends, and the story fits. Perhaps that rage explains the otherwise
inexplicable tempo shift just over a
minute before the song's end, an uncomfortable shift that frustrates, just
like the feelings Gilmour is addressing
here. Another delicate song, "Cruise,"
is a riddle: Is it a love song or a protest
song about a guided missile? should
note here that two songs, "All Lovers
Are Deranged" and the wistful "Love
on the Air," are collaborations of Peter
Townshend lyrics and Gilmour music.
David Gilmour's frustration within the
grand boundaries of Pink Floyd has
been something of an open secret for
years. This is, after all, his second solo
album, coming about five years after
the first. Additionally, David is out touring to support the release. A man's got
to do his work. About Face (apt name,
that, and on several levels) is one excellent album.
can feel David Gilmour's 'pride in it.
Michael Tearson
I

4
ri

.

David Gilmour

Roger Waters

The Pros and Cons of Hitch Hiking:
Roger Waters
Columbia FC 39290.

Floyd's material from Dark Side of the
Moon on. He has embedded in the
record sound effects and spoken bits
by "The Actors," again using the Zuccarelli Labs holophonics process first
introduced on last year's Pink Floyd
album, The Final Cut. And again, this
process adds depth and strength to
the voices and effects. The recording
has a lustrous richness and smoothness very much in the Floyd tradition of
audio excellence. For those of us who
for years have perceived Roger Waters
as Pink Floyd, the new album is additional proof.
Guitarist David Gilmour has made a
far more conventional albúm of songs
not necessarily bound by a concept.
And a sprightly collection it is.
The support players perform with
class, great spirit and, when the occasion demands, high energy never required of Gilmour in Floyd. Bob Ezrin is
coproducer with Gilmour, and his contribution is invaluable. With past credits
including Alice Cooper's best work
and Peter Gabriel's first solo albumnot to mention The Wall-Ezrin is a
prime exponent of what call Grand
Gesture music: Stuff with big, sweeping cinematic scope. Gilmour effectively reaches for that here, on pieces
like the mournful "Out of the Blue" and
the wryly named instrumental, "Let's
Get Metaphysical." He is equally effective on high-energy rockers, such as
"Blue Light" and "All Lovers Are Deranged." "Murder," set in delicate 6/8
time, seems to have been inspired by

Sound: C+

Performance:

B

About Face: David Gilmour
Columbia FC 39296.
Sound: C+

Performance: B+

By all appearances (or lack thereof)
Pink Floyd seems to have officially disbanded. Two of the three remaining

members have released solo projects
barely a month apart.
Roger Waters' album is a direct descendant of Pink Floyd's magnum
opus, that double album, The Wall. To
emphasize the point, Waters uses
Wall -style lettering on the album's cover. His coproducer, Michael Kamen,
helped arrange the orchestra for The
Wall. Musical themes recur, too, notably the melodies from "Mother" and
"Outside the Wall."
Pros and Cons is definitely a conceptual piece, as each side is a musical whole, one song blending seamlessly into the next, the individuals subordinate to the whole. It is also a journal in real time. Each song bears two
titles, the actual song title and a time.
The album is timed sequentially, in approximate real time, from 4:30 to 5:11
a.m.
What it is about, on the surface anyway, is traveling by car-be it by driving or hitching. It is a bleak tableau,
but we must expect that from Roger
Waters, who's written nearly all of Pink

86

I

I

1

Lament: Ultravox
Chrysalis FV 41459, $8.98.
Sound:

B-

Performance:

B-

Ultravox was one of the first selfcontained synthpop bands-not that
tney have any exclusive rights to the
territory, but, if nothing else, they were
original. The band has forged a sound
both unique and immediately recognizable, and in doing so many other
bands (notably Duran Duran and Flock
of Seagulls) have followed Ultravox's
lead and taken a step further: Sold
records in America. However, Ultravox
has yet to find its way to mass adulation and is still a cultish unit.
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Perfect base...Per
Perfect sound
Introducing Rotel. Audio components with .extraordinary features, yet surpris ngly affordable. An incorporation of superb quality and elegant, modern
design has been achieved only through painstaking
research and development...in both the engineering
laboratory and listening room.
In the interest of audio signal purity, Rotel has dispensed with all tone controls and extra switching. Instead, there is a high standard of precision and
enhanced sensitivity within...eliminating the
necessity for manual adjustments. Rotel audio corn-

41-...

ponents are highly refined,* and próvidé .pérféct '^
'reproduction of your favourite= rrlusic, as originally:::
recorded by professional sound.eñgineérs,.
This high pe-formance and outstanding quality is the;
product of a perfect marriage...prestigious Briliah.
design, coupled with advanced Japánese.téchnol=
.

'.

ofg

ou want tD achieve the ultimate in sound quality at,

an affordable price...do-i't settle on anything' less

than perfection...
The Rotel Revolution...built bettér°tosound better:
-

L

P.O. Box 653, Buffalo N.Y. 14240 U.S.A.

O

Enter No. 21 on Readér Service Card
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We built Laser XE to outperform the competition.
We gave it a turbo you can trust.

We built Chrysler Laser XE to win.
We engineered its turbo to endure.
Lasers turbo is the sophisticated new

wave. A water cooled bearing reduces
critical turbo temperatures to prevent
oil "coking" and bearing failure.
Horsepower is boosted 43%. A multi point injection system "spritzer" fuel in
at 4 points and moves Laser like light.
With 5 -speed your time to 50 mph is
5.4 seconds. Camaro Z28, Trans Am,
Toyota Supra and Nissan 300 ZX are
in your remote -controlled side view
mirrors.
We gave Laser XE world -class performance. In the slalom Laser beats all entriesfrom Trans Am to Mustang GT
Laser does it when you equip it with
turbo and performance handling package with nitrogen charged shocks.*
Laser does it with front wheel drive,
_444, -..._....,

_s

Laser beats Nissan 300 ZX in the slalom.

dual path suspension system and
quick ratio pówer steering. In the
slalom Laser finishes No. 1.
We gave it high-performance braking. Laser XE stops you where
Trans Am doesn't.
We think total performance
calls for performance braking. So we gave Laser XE
semi -metallic brake
pads, power brakes all

i'

Cross leather.
We gave it our best: a 5 yeEr/
50,000 mile Protection Plan.
Even your turbo is protected.
We believe a performer hEs to
be a survivor, so we back your

entire powertrain with 5/5C
protection, with outer body rust through protection for the same
period** See dealer for
details. Buckle up for safety.
35 Est. Hwy
Chrysler
22 EPA Est. MPG
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The best built, best backed American cars:'

1

'

'Based on overall results of USAC tests against standard equipped
models. Laser XE equipped with optional handling suspension. Turbo
package and IS" road wheels and tires "5 years or 50.000 miles.
whichever comes first Limited warranty Deductible required Ekcludes.
leases t Use EPA est. mpg for comparison Actual mileage may Cary
depending on speed. trip length and weather. Hwy mileage probably less tt8ased on lowest percentage of National Highway
Traffic Safety Administration safety recalls for '82 and '83 Cars
designed and built in North America. and a comparison of manufacturers' warranties for 1984 American models

around and optional wide 15" alloy
wheels with Goodyear Eagle GT
radials. Result: Laser stops quicker
than Z28, Mustang GT, Toyota Supra,
300 ZX, Trans Am.
We gave It a brain-and a performance seat that performs.
Laser XE thinks with you. Its 19 -feature
electronic monitor even talks your
language, while its color graphic
displays make you a calculating
driver. Laser XEs AM/FM stereo
remembers what you
like to hear and its
self -diagnostic system

Laser outperforms Trans Am in braking.

the nearest thing to an onboard mechanic. Your seat
responds with cushions
you pump up for thigh and
lumbar support, and
you can choose a 6 -way
power seat and Mark
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Laser is faster than Camaro Z28 from 0-50 mph.
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Reckoning is a nervy and
strong album which draws
me into it as an active

t

k;1,
111441

participant.
1

To an extent, the band has stagnated. They've become so incredibly
adept at the production side of their
music that they can synthetically soup
up any mediocre song into an incredible -sounding extravaganza. This is
the failing of Lament, which is more of
a sonic statement than a musical one.
Their "Soundtrack for the Apocalypse"
musical signature makes for a richly
colored tableau, but it lacks the fire to
distinguish itself. Midge Ure is a talented singer/songwriter, but he was more
effective in Rich Kids, where he had an
equally talented foil (Glen Matlock) off
whom to bounce his ideas.
Ultravox has painted itself into a corner. What they should do is get Alan
Parsons to produce so that they can
become New Music's Pink Floyd. A
little bit of focus and the members of
Ultravox could be the new psychedelic
kings of background music. As is,
they're just a bit too tedious to emerge
from their well -woven sonic tapestries.
Jon & Sally Tiven

Reckoning: R.E.M.
IRS SP-70004, $8.98.

Performance: B+

Sound: D

The resounding critical acclaim and
middling popular success of Murmur,
R.E.M.'s 1983 album debut, begs the
question of just what it is that makes a
band the darling of critics but not the
sweetheart of the masses.
The R.E.M. sound appears to be an
'80s update of the '60s airflow sound,
as epitomized by The Byrds' "Eight
Miles High." But it is made denser, with
jangling guitars and impenetrable lyrics which sound as if they would mean
a lot if you could only make them out.
When you can get through to the
words, you find fascinating ellipses of
flashing image that suggest far more
than they say. Plus, the album graphics make nothing simple; the rectangle
of album credits on the inner sleeve is
scrawled in no real order, and, naturally, there is no lyric sheet provided.
It all adds up to a band that critics
can applaud for making them feel liter até. And must point up that am not
immune, for, as regular Audio readers
might recall,
reviewed Murmur and
Chronic Town most favorably in these
pages. And like Reckoning a lot, too.
don't see it as album -of-the -year mate I

.

rial, but it is nervy and strong. R.E.M.

still makes nothing easy, but find that
this draws me into their albums as an
I

.

active participant.
The band's confidence has grown
perceptively from Murmur to Reckoning. Now you can hear the words much
of the time, especially on the tender
ballad "Camera," the folky "Don't Go
Back to Rockville," and the bitchy
"Pretty Persuasion." The words still
don't make a lot of surface sense, but
they succeed in evoking the emotions
as clearly as needed. At other times,
the lyrics can be maddeningly dense.
The chorus of "Harborcoat" is the peak
of density, when each of the four band
members sings a different part simultaneously.
The instruments, especially the guitars, give real texture to the sound. The
obscurity of the lyrics is by design and
intent, not by accident. This alone will
probably be enough to keep R.E.M.
from ever gracing the cover of People
or from selling in the millions, but it also
makes them a group which truly challenges the listener to take part, something few groups really try to do-for
that route is more difficult and dangerous. doubt R.E.M. would have it any
other way.
Michael Tearson
I

Keep Your Hands Off My Power Supply: Slade
Epic FZ 39336.
Sound: B+

Performance:

A-

Slade was the brightest hope of the
British Glamrock Brigade of 1972, but
being stuck on a duff label quashed its
hopes for American success. Now that
fashion is back in fashion, Slade resembles more the proletariat rock
band than the glitzy group of clowns it
formerly was (Dave Hill even hides his
grin behind a beard), and its music is
streamlined, metallic bash. But there's
no hiding the uncompromising talent
that the Noddy Holder/Jim Lea song writing team always wore on its sleeve,
and Keep Your Hands Off My Power
Supply (on a new record label) could
well be the album that brings Slade the
Stateside chart position it has always
missed.
It doesn't hurt that "Cum on Feel the
Noise" (as performed by headbangers
Quiet Riot) sold a couple of million
discs last year, making a new (and
younger) audience at least partially
aware of Slade. But this record is as
relentless as any Slade album in memory. Side one, in particular, is simply
stacked with the goods. Every song is

ar

I

I

I
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Costello's albums sound
more like product and
less like art. He is
currently in what is
known as a "bad phase."

Elvis Costello

a killer, and could be a hit for any one
of a zillion Anglophilic rockers looking
for a chart entry (hear that, Joan Jett?),

but Slade's versions are powerful and

believable. Jim Lea's production
brings out the full force of Noddy's
mighty pipes, and seems tailored for
the metal marketplace.
Those unfamiliar with the group's
style should expect the heaviest pop
band in the world and/or the most
tuneful metal outfit ever heard. And
Slade has a sense of humor. Greatness such as this can lie undiscovered
only so long.
Jon & Sally Tiven

Goodbye Cruel World: Elvis Costello
Columbia FC 39429.
Sound: C+

Performance:

B-

Elvis Costello's very nature lends itself well to change; it seems that each
of his records strives for a different
sound. The only strands of continuity
are his voice and songs; Costello's arrangements, genre and musical style

lD,r t 22-

t

4

.-

change drastically from album to album. Until now, that is. Goodbye Cruel
World seems very much like a reprise
of his last album, and, although it's
slightly better, it may be E.C. is in a rut.
His songs appear more formulated
than inspired, his pseudo-R&B more
contrived than enthused. He even resorts to a would-be duet with Daryl Hall
(of you -know -who & Oates), but his
guest star is barely audible.
This is not to denigrate Costello's
innate talent, but he is currently in what
is generally known as a "bad phase."

-.
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The albums he offers sound more like
product and less like art, and the reason for this may be that Elvis has yet to
be a viable force in the American record market. It's almost time for him to
have a couple of hits (just one would
be nice) or else turn into last year's
news. Even though Costello's closest
counterpart, Bob Dylan, does not sell
mega -units, he had a few hits in the
mid -'60s that established him as more
than just another great songwriter. Elvis is thought of by the masses of record buyers as (a) that little punk, (b)
the funny -looking Buddy Holly imitator
who writes songs for Linda Rondstadt,
or (c) the snotty little Englishman who
had the bad taste to make racist remarks about Ray Charles.
Given records like this, and his Ray
Charles remarks, Elvis may be getting
exactly what he deserves. You can't
expect people with intelligence and
memories to forgive everything. Or
maybe he should make a rock 'n' roll
record
Jon & Sally Tiven
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Revolutionary by Design
We applied the leading edge in

100% PURE
Introducing the New Acoustat
TNT-120 Power Amplifier

electronics technology to bring
you an amplifier that breaks with
the obsolete designs of the past.
An amplifier that exceeds the best
that tubes and transistors have to
offer, with the musical purity and
finely etched detail that says live.
With advanced pure FET technology for wide bandwidth and
linearity throughout the signal
path. With innovative TRANS NOVA" circuit topology for stability into the most difficult loads.
With complete dual -mono power
supplies for exceptional dynamic

reserves end ultimate stereo
separation.
And finally. COMPLEMENT
FEEDBACK assures that your
speakers will respond directly to
the amplifier output without
delays or overshoots. Distortions
are cancelled as they occur.
leaving only the music...one
hundred percent pure.

The ACOUSTAT TRANS -NOVA
TWIN 120. Revolutionary By
Design. Call toll -free for more
information and the name of
your nearest Acoustat Dealer.

SPECIFICATIONS:
POWER OUTPUT:
120 watts/ch @ 8 ohms
FREQUENCY RESPONSE:
2-500k Hz _ 3 dB
SLEW RATE: 165 v/us

ACOIpTAT
Toll -Free:
In

1-800-327-3136

Florida: 305-462-6700

Introducing The New Ohm Walsh 1
The Lowest Price Ever
For Our Most Expensive Sound
Under $595 Per Pair
1982The

Ohm Walsh 2

loudspeaker was
introduced. It provided a sound
quality only approached by much
more expensive speakers. It has
received more rave reviews than
any new speaker in the last ten
years. It was voted "Speaker of the
Year" in the 1982 Audio Video
International Hi -Fi Grand Prix. The
Complete Buyers Guide To Stereo/
Hi -Fi Equipment said, "It is, bluntly
put, one of the finest speakers
we've heard regardless of price.
The fact that a pair sells for well
under a thousand dollars is, in our
opinion, nothing short of a sonic
miracle" Audio Magazine said,
"...These Ohm Walsh 2 speakers
certainly must be rated a 'best
buy:" The Ohm Walsh 2 was the
start of a new family of loudspeakers.
The Ohm Walsh 4

was introduced. This
1983
larger version which reproduces

is a

deeper base and can play much
louder. The New York Times said,
"[Ohm] has now at last gone all
the way with the new Ohm Walsh
4, which boasts all the notable virtues of the earlier model but
extends the bass to 32 Hertz. This
allows it to conjure up with almost
tactile impact the deep shudder of
a low C played on an organ pedal
or the wallop of a bass drum. With
a stupendous power capacity of
Specifications
Frequency Response
Weight

Sensitivity

Ohm Walsh

500 watts, the Ohm Walsh 4
accommodates with apparent
ease even the most hair-raising
sonic peaks contained on the new
laser disks." The stereo imaging
quality is still superb and is
enhanced with a "Perspective
Control" that allows the listener to
move the stereo image nearer or
further from him to match his
desires. The Ohm Walsh 4 is the
top of the family of Ohm Walsh
speakers.
The Ohm Walsh 1 is
Introduced. The most
basic speaker utilizing Ohms
unique patented technology. It has
the same highly acclaimed stereo
imaging quality as the rest of the
Ohm Walsh family. The Ohm
Walsh l's smoothness and lifelike
reproductions set a new standard
for speakers of their low price. For
$595 a pair you can now enter
Ohm's family of excellent speakers
at the lowest price ever.
To get

241 Taaffe Place,

r

,

Brooklyn, New York 11205

Ohm Walsh

a 2.83 volt

14,.i,'4;

We make loudspeakers correctly.

1

meter with

t,.
h

details on buying directly from
Ohm, call today toll free.
800-221-6984
Or write,
Ohm Acoustics Corp.

24 lbs.
1

'i

1984

48 Hz to 18kHz ± 4dB

87dB at

Ohm

Input

2

Ohm Walsh 4

45Hz to 16kHz ± 4dB

32Hz to 17kHz ± 4dB

29 lbs.

63 lbs.

87dB at 1 meter with a 2.83 volt input
and all controls at maximum

87dB at 1 meter with a 2.83 volt Input
and all controls at maximum

Finish

Genuine walnut veneer

Genuine wood veneer, walnut and oak
standard. Scandinavian rosewood and
black or white lacquer on oak finishes
available on special order.

Genuine wood veneer, walnut and oak
standard. Scandinavian rosewood and
black or white lacquer on oak finishes
available on special order.

Inputs

Press connectors accepting "banana olugs"
or bare wire up to 12 gauge

Press connectors accepting "banana plugs"
or bare wire up to 12 gauge

Press connectors accepting "banana plugs"
or bare wire up to 12 gauge

Controls
Power requirement
on Music

Impedance
Price per Pair

None

2

20 watts minimum/90 watts maximum
8

ohms

Under $595

-

low and high frequency each with

3

-

low, high and perspective each with
positions

3 positions

3

30 watts minimum/120 watts maximum

50 watts minimum/500 watts maximum

4

ohms

Under $995
Depending on finish

Enter No. 17 on Reader Service Card

8 ohms

Under $1895
Depending on finish

Music just met its Master.
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Home audio from Proton, the "Best Picture"
video people. Pure black, purely superb home
audio components that deliver a richness in
performance unequalled in audio today.
Performance is Proton -engineered into
these separates with features like the exclusive
Schotz Tuner/Noise Reduction System in the
digital Proton 440 Stereo FM/AM Tuner.
The Proton 520 Integrated Amplifier also
features High Current capability, Video Select,
and Dual Phono Preamps for both moving coil
and moving magnet cartridges. The Proton 720
Stereo Cassette Deck offers both Dolby° B
and Dolby® C Noise Reduction Systems and
Metal/Normal/CrO2 tape capabilities.
Proton Audio components reproduce
the full spectrum of music with great beauty
and depth, perfectly matching Proton Video
components in styling, size and performance.
They're definitely in a class of their own.

PROTON
444;r

©1984 Proton Corporation. 737 West Artesia Boulevard

Compton, California 90220. 213-638-5151.
Dolby'

B and

Dolbyt C

are registered trademarks

of Dolby Laboratories, Inc.
Enter No. 20 on Reader Service Card

CLASSICAL RECORDINGS
EDWARD TATNALL CANBY

SILENCES AND SIZZLES
the positive screech of high-powered,

-

s

on, '

y

high -register organ notes, drilling
holes in your ears. A hi-fi "test" record?
But yes! Uniquely so. (And the piano,
too, strains everything you have.) Also,
a remarkable, if perilous, balance between a battery of percussion instruments and a battery of organ soundsjust two men, controlling a huge "orchestra" of effect, done with, shall
say, crue' finesse from the recording
viewpoint! A recording to command respect, given the incredible high -power
sonic material.
And the music. Is it music? Who
cares? Music is merely a word, used to
cover a lot of sound and new sounds
all the time. Edgard Varese, way back,
had the right impartial term for this kind
of stuff: "Organized sound." That fits
Mozart, too. In any case, Richard
Toensing is a super -high -voltage contemporary composer whose musical
language is pile -driver -strong and laser -sharp. By no coincidence, he happens to be a university prof in charge
of an electronic lab in the music deI

G.=

-

Richard Toensing

Richard Toensing: New Music for Piano and Organ. Peter Takács, piano;
David Shuler, organ; John Galm, percussion.
Owl 27, $8.98. (Owl Recording, P.O.
Box 4536, Boulder, Colo. 80306.)

Records like this one, it seems to
me, should be of great interest to audio
listeners. Why? On many fronts, only
one of which is pure, musical content.
Let's begin simply: This is the quietest
LP surface have yet to hear-at least
on side one, the piano -solo variations.
In the numerous quiet parts of the music, there is no sound, no turning -of the-table; it is as though the turntable
had stopped. One could call it the CD
effect-but on LP. Is this significant,
out of a very small and highly music I

oriented record label? Contemporary
music, at that! (On side two, the natural
ambience of a church, like the sea in
the proverbial conch shell, is the noise
that we hear behind the organ and
percussion.)
Hi-fi? This isn't digital, it seems, but it
is extraordinary sound even so. My
own home system still can take Tchaikovsky and Brahms and Stravinsky,
but it broke up, helplessly, under these
sonic lashings of incredibly sizzling
cymbals, violently percussive drums,
AUDIO/AUGUST 1984

partment, though these recorded
works are "live," produced by conventional musico-mechanical means.
Does he live in the same world as
ours in audio? Of course! So Carver
puts out a 201/201 -watt stereo amp in
a little box a few inches on a side, and
Toensing puts out an ear -tingling piece
for vast organ and whole battery of
percussion produced by only two sets
of powered arms and feet. You see the
drift of my thinking. The music itself, on
this disc, goes right along with everything else that is of this modern age.
Can you afford to be bored by it? Not if
you have any curiosity as to what's
going on in audio these days.
Side one, piano, is more for the musicians among us, though at the begin-

ning-such

is

piano progress!-I

right, but what interesting sounds!
When the percussion is added (the
last piece) the impact is magical. A
potent ending. But when it is all over,
note that on side one, via reverberating
piano strings, Toensing used a device
that Schumann used almost 150 years
ago. And by combining percussion
and organ he echoes a well-known
work by Saint -Satins, that Organ Symphony that everybody plays. Good

composer-of organized sound-this
man Toensing.

Zoltán Kodály: Missa Brevis, Te
Deum. Budapest Symphony, Arpád
Joó; Hungarian Radio Chorus, soloists.
Sefel SEFD 5011, digital, $15.98.
This is another in the deluxe, super series of Hungarian -based recordings
(Sony digital, Sony-plus-Soundstream
processing) that comes out of Canada's golden boom town, Calgary, Alberta. (A recent National Geographic
mentions this label as part of Calgary's
great surge of culture.) Boom town or
no, the music is all -Hungarian, both in
composition and performance. Maestro Joó, an earnest young man with
brown hair and a black, tailored beard,
is Hungarian by birth but studied in this
country. And, by no coincidence, he is

Zoltan Kodály

4

-

I. .1

.1

thought was hearing a taped synthetic reverb. It is densely built around a
hearable sequence of a dozen extremely dissonant chords, a sort of
chaconne. variation form. Side two is
for the hi-fi enthusiasts among ussuch a novel use of the big, modern
pipe organ as a source of short, violent, percussive blasts and peeps and
honks, surrounded by long, quiet sustained tones. To their credit, a number
of organists have taken up this music
for public performance. It'll shock, all
I
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Kodaly's "Missa Brevis" is
on the most enormous scale
and goes on and on and on,
chorus, four soloists and
vast orchestra.

the maestro of the Calgary Philharmonic. Shades of Texas!
Big, fat, long music for large orchestra and chorus here, ever so definitely
post -Romantic, though of relatively recent composition, post -WW II. Hungary's two famed musical leaders, Bartók
and Kodály, are actually very different:
Bartók, the inward -turning, reticent,
shy personality with the force of a hurricane inside-and in so much of his
music; Kodály, a more benign, peaceful, outgoing personality whose music
is much revered but far more easygoing than anything by Bartók. You'll enjoy it, until maybe its sheer length and
verbosity bore you. It did that to me.
"Missa Brevis"-"short Mass"? had
to laugh. It is on the most enormous
scale and goes on and on and on,
chorus, four soloists, vast orchestra,
like the Beethoven Ninth but 10 times
looser. All very' friendly and direct, if
mildly modern. The similar -sounding
"Te Deum" lasts a mere 20 minutes.
have one by Henry Purcell of England
I

I

that lasts maybe three minutes-but
says plenty.
Arpád Joó, by the way, is a first-rate,
young conductor, in this and in his
numerous Bartók recordings for Sefel.
If he can make the Calgary performers
operate as well as these Hungarians,
you'd better plan your next music festival expedition for Alberta, Canada.

Logumkloster. Peter Langberg, klokkespil and orgel; Kirsten Kolling Lang
berg, orgel.
Paula #6. (Available from Editions Orphée, P.O. Box 364, Prudential Center
Boston, Mass. 02199.)
-

We've suddenly been receiving a
batch of Danish imports, all in virgin
Danish dress; this was the first tried.
The first side is the klokkespil, not
unrelated to the German glockenspiel,
actually an outdoor carillon of bells, as
depicted on the cover. This is a weird
one, set on its own mod tower, a sort of
squat Eiffel shape with halfway balcoI

ny and a hideously hanging staircase

space spiralling up to it-nobody
would get me up those stairs. The music is, well, carillon music.
found it
unusual but dull on the whole. That
labored, heavyweight approximation of
"real" indoor musical harmonies, replete with varied clunks and clanks
and overlapping bell -type overtones
which, of course, clash with the intended harmonies like crazy. Never
did like carillons much. If you do, try.
The second side features organ music, played by both performers, two
hands, two feet and four hands, four
feet. The old music isn't much; the organ is not suited to it and the performance is not very knowledgeable. Skip
it. The recent music by Gade (Danish,
of course) and Langlais, is better of
its kind, but it isn't for everybody. Lovely Danish -English in the notes. "He
godt a campagnologist diploma"-a
bell -ringer's degree.
Audio? Perfectly adequate, nothing
spectacular.
in
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-We'll let Julian Hirsch tell 'it all:

::.surely ranks
as one 'of today's
best record ,player :vaIues'
'''Although it is the lowest -priced modél
Dual's new turntable line, the semiautomatic.515 offers several of the.
same features as.higher-priced units,
and its -performance meets true
high-fidelity standards.

in

.

Dual 515
semi -automatic

percent of the record -playing public may
be glad to learn that a record player as inexpensive '
as this one will hot only play warped records as though
they were perfectly flat, but...will also deliver the sound
quality typical of a far costlier turntable"

single play

.

From the Hirsch -Houck Test Report,
Stereo Review, June 1984
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4 -TRACK MASTERPIECES
While the Beatles were teaching Sgt. Pepper
and the Band to play, twenty years ago, George
Martin was getting everything down on a 4 -track
tape recorder. Even by today's standards it's a
masterful feat of technology.
So is the X-15, in its own way. It's the
ultimate evolution of 4 -track recording,
designed by the engineers who invented the
format of a multitrack cassette recorder / mixer.
This is the one that's really portable, easy
to use and costs less than $500, retail. Plus,
there's a companion mixer/compressor, microphones, headphones, self -powered speakers,
the works.
It's all together, all affordable. So if you
have a little masterpiece of your own in mind,
see your Fostex Dealer today.

FO

MULTITRACK DIVISION
FOSTER CORPORATION OF AMERICA, 15431 Blackburn Ave., Norwalk, CA 90650 (213) 921-1112

Enter No. 12 on Reader Service Card

Great Lies
of Hi.Fi

#3

Ever notice how many "experts" you suddenly run
into as soon as you decide to buy a hi-fi or improve
your existing system? Every "underground" magazine has found the single component that is better
than all the rest. Every "slick" magazine has found
all the components that represent good value and
are worth considering. Every salesman has the perfect component for you and can spend hours telling
you about it. Even your friends offer "expert" advice (because they've read the magazines and
talked to all the salesmen.)

"experts", why do they all disagree?

The truth is that it takes more than enthusiasm and
the ability to pontificate to make one an expert.

Most self-proclaimed experts lack any consistent
method of evaluating equipment on a musical basis
(you know the type, "The bass is a little better on
this speaker, but if you really want highs..."). But,
more disturbingly, they lack a basic understanding
of the hierarchy of a hi-fi system and proper system
set-up. In short, their evaluations are based on
faulty observations of equipment used under Improper conditions.
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DEMONSTRATION
competent hi-fi dealer knows that all evaluations
must take place In a room with only a single pair of
speakers. He knows that the speakers must not
wobble. He knows that some care must be taken in
choosing a proper surface for the turntable. And
there are a dozen other details that he will attend to
in order to insure that evaluations are done properly
and professionally. When demonstrations are done
under these conditions, you will find that seemingly
minor differences among components become
clearly audible, and choices based on musical criteria become simple. For the first time you will be
able to easily hear the differences with your own
ears. You will be the expert.
A

Make the right decision, visit

a

MAGNETIC RECORDING

Linn/Naim dealer.

For additional information contact:

audiophile
systems

6842 Hawthorn Park Drive
Indianapolis, Indiana 46220
Enter No. 3 on Reader Service Card

just about everything, from field use by
military commanders and journalists to
high-fidelity broadcast use. At the
same time, the U.S. and Allied commands made do with wire recorders.
We might still be recording on wire if
it weren't for the work of two Army
Signal Corpsmen, John T. Mullin and
John Herbert Orr. The fall of 1945
found Mullin in occupied Germany,
part of a team looking for anything of
electronic interest left behind by the

defeated German army. One day,
while he was checking out an antenna
site north of Frankfurt, he met a British
officer on a similar mission.
"Have you heard the tape recorder
they have down at Radio Frankfurt?"
the officer asked. Mullin had heard
German tape recorders before-lots of
them, abandoned in the field by retreating troops and correspondentsand he had been unimpressed by
their sound quality.
Still, it was a glorious day for a drive,
the afternoon was still young and Mullin had nothing else scheduled, so he
set off for Bad Nauheim, where Radio
Frankfurt actually was located. The
station was being operated by the
American Armed Forces Radio Service, but the technicians were predominantly German. When the officer
in charge learned what he wanted,
Mullin recalls, "He summoned an assistant, who clicked his heels and ran
back into a room and came out with a
roll of tape and put it on the machine.
That's when really flipped, because
had never heard anything like that. To
my knowledge, there had never been
anything like that in recording before.
You couldn't tell whether it was live or
playback; there was no background
noise. was thrilled."
So thrilled was Mullin that, after he
had rounded up the two working Magnetophons required by the Signal
Corps, he managed to find two more
for himself. These he disassembled
into parts small enough to be shipped
home to his mother. "My biggest problem was getting the case into a mailbag. You couldn't send anything that
wouldn't fit in a mailbag, and, of
course, the case had to enclose
everything else." Nonetheless, he did
I

I
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mailing back 35 packages in all,
including some recording tape. After
his discharge and return home, Mullin
began reassembling his machines.
Meanwhile, another Signal Corpsman, Major John Herbert Orr, had
been assigned the task of getting
BASF's tape manufacturing plant at
Wald Mittelbach back in operation as
quickly as possible. There, he worked
with Dr. Karl Pflaumer, a chemist who
was responsible for the oxides BASF
had been using to coat tapes all during the war, and the two developed a
close personal relationship.
Toward the end of his tour of,duty,
Orr was involved in an automobile accident which put him in the base hospital. While recuperating there, as he
told it later, he was attended by an
Irish nurse who helped him pass the
time. In appreciation, he was later to
name the company he established to
manufacture tape in the U.S. after
it,

Continued from page 33

"Trust Me, I'm
An Expert"

If they're all

If it weren't for the
work of two Army Signal
Corpsmen, Mullin and Orr,
we might still be recording
on steel wire.

I

her-Irish Tape. When Orr finally was
discharged from the hospital and
headed homeward, Dr. Pflaumer gave
him a going -away present, a brown
paper bag. Inside the bag was the
iron -oxide formulation BASF had been
using to make its tape. Back home,
Orr bought himself an abandoned
prisoner -of -war camp on the outskirts
of his home town of Opelika, Ala., and
turned it into a tape factory.
The regular meeting of the San
Francisco chapter of the Institute of
Radio Engineers was scheduled for
May 16, 1946, at the NBC studios. The
featured speaker was John T. Mullin,
who would talk about and demonstrate
the two tape recorders he'd been using to do studio sound recording for
several months. Among those jammed
into the studio audience was Harold
Lindsay, who would later join a small
company named Ampex (which had
been making precision motors for the
Navy). Lindsay told Ampex founder Alexander M. Poniatoff what he had
seen. Sometime later, Murdo MacKenzie, Technical Director of Bing Crosby
Enterprises, also heard about the
Magnetophon and asked Mullin to repeat the demonstration for him.
MacKenzie realized at once that
Mullin's tape recorders were the solution to a serious problem: "The Bing
Crosby Show" was the only major network radio program not broadcast live.
AUDIO/AUGUST 1984

Mullin's tape recorders
were the solutions to a
serious problem, editing
the Crosby Radio Show
down to the proper time.

A Few Good

Dealers
Here is a list of a few good dealers that won't try
to TALK you into believing that 'hey are "experts". They can, and will, actually demonstrate
the differences in components under conditions

that will allow you to make

Crosby preferred to record his show in
advance, using 16 -inch transcription
discs for the purpose. To edit out fluffs
and to cut programs (which frequently
ran overtime) down to size, Crosby's
engineers dubbed from one disc to
another, with a resulting loss in sound
quality with each transfer. Since some
transfers were made three or four
times, the final version didn't always
sound very good.
At the end of the demonstration,
MacKenzie asked Mullin to bring his
machines back two months later to record and edit the first show of the season, a kind of dry run. It went so well
that the network (ABC) dubbed Mullin's edited tape onto transcriptions for
broadcast, and he undertook the job
of taping shows for the rest of the season. Meanwhile, Ampex's Lindsay had
taken careful measurements of Mullin's Magnetophons, and Ampex engineers were busy designing their own
recorder, based on them. Mullin's machines stayed in use until Program 27,
when the first Ampex recorders
showed up and 3M's Scotch recording
tape arrived to replace Mullin's original
German -made tape.
"All had was the original 50 rolls of
tape I'd brought with me from Germany," Mullin recalls. "I didn't dare throw
anything away when edited, because
didn't know where
could get any
more. So after every show, I'd go
through and take the tape apart, splicing all the little bits together so that
could use them over again." By the
time the first American -made tape arrived, he continues, there were more
splices than tape in the original rolls.
BASF's early tapes had used magnetite, a black powder of ferric -ferrous
oxide. By the end of 1936, magnetite
had given way to gamma ferric oxide,
a brownish powder, which formed the
basis for virtually all American recording tapes from the introduction of
Scotch 111, by 3M, in the late 1940s
until the introduction of chromium dioxide in 1969. Unlike the 1980s, when
hardly a week seems to go by without
the announcement of some dramatic
improvement in tape and particle technology, the 1950s and 1960s were stable times, an era when Scotch 111
could remain the standard to which all
other tapes were compared for a full

Part

20 years.

ing" will appear in the September issue.
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Photo Captions and Credits
Page 27, Telegraphone by Ameri-

sensible decision.

ALABAMA

can Telegraphone, Springfield,

Audition, Birmingham
Audition, Homewood
Campbell Audio & Video, Huntsville
ARIZONA
Listening Post, Tempe
CALIFORNIA
Musical Images, Fresno
Havens & Hardesty, Huntington Beach
Christopher Hansen, Los Angeles
Monterey Stereo, Monterey
Gene Rubin Audio, Monterey Park
Audible Difference, Palo Alto
Keith Yates Audio, Sacramento
Stereo Design, San Diego
House of Music, San Francisco
COLORADO
Audio Alternative, Fort Collins
FLORIDA
Sound Components, Coral Gables
Audi) Gallery, Sarasota
ILLINOIS
Pro Musics, Chicago
Victors Stereo, Chicago
Victor's Stereo, Morton Grove
Absolute Audio Systems, Rockford
INDIANA
Audiotrend, Evansville
HI -Ft Gallery, Indianapolis
MASSACHUSETTS
Matrix Audio & Video, West Hatfield
MICHIGAN
Absolute Sound, Ann Arbor
Sound Room, Grand Rapids
MISSOURI
Audio Rennaissance, Kansas City
Musk Systems, St. Louis
NORTH CAROLINA
Audio Salon, Charlotte
Stereo Sound, Chapel Hill
Stereo Sound, Greensboro
Stereo Sound, Raleigh
NEBRASKA
Sound Environment, Lincoln
Sound Environment, Omaha
NEW JERSEY
CSA Audio Design, Upper Montclair
NEW YORK
Innovative Audio, Brooklyn
Stereo One, East Rochester
Ears Nova, Great Neck
OHIO
Custom Stereo, Columbus
Stereo Showcase, Dayton
Oxford Audio, Oxford
OKLAHOMA
Audio Dimensions, Oklahoma City
PUERTO RICO
Precision Audio, Rio Piedras
SOUTH CAROLINA
British American Sound, Chaneston
TEXAS
Steve Heim Audio, Austin
Audio Distinctions, Corpus Christi
Audio Concepts, Houston
Concert Sound, San Antonio
VIRGINIA
High -C Stereo, Leesburg
Listener's Shop, McLean
WASHINGTON
Definitive Audio, Seattle

Mass., from the author's collection.
Pages 28 & 29, clockwise from top,

Poulsen Telegraphone with steel
wire on reels (photo by C. G. Nijsen,
Philips International, in "-And the
Music Went Round and Round ..
Part 2," JAES, April 1984); Daily graph c. 1920 and Telegraphone
from the collection of Prof. Harold
Layer, San Francisco State Univ.;
transmitting equipment at the Sayville, N.Y. station; Valdemar Poulsen, inventor of the Telegraphone,
.

and Charles D. Rood with neighborhood children, c. 1906. Props:
Lamp, Guinevere Antiques, N.Y.C.;
desk set, Niccolini Antiques, N.Y.C.
Pages 30 & 31, counterclockwise
from top, AEG Magnetophon in J.
Herbert Orr's collection (photo by
Donna Foster Roizen); a sample of
BASF's first trial of tape production
in 1932 (photo from BASF); LorentzStille steel tape recorder, c. 1933,
now on display in Swiss Broadcasting's Basel studio, holds 3,000 meters of steel tape for 30 minutes
playing time at 11/2 meters/second,
viewer is C. G. Nijsen (photo from
Nijsen/JAES); AEG "portable" Magnetophon which weighed over 100
pounds and included recording
module. amp, speaker, and mike
(photo from BASF), and page from
the manual for the K4 Magnetophon, c. 1940 (photo from BASF).
Page 32, from top, the London Symphony Orchestra, led by Sir Thomas
Beecham, on Nov. 19, 1936, played
the first concert ever to be recorded
on tape (photo from BASF); Bing
Crosby first used tape in 1947 as
the basis for syndication of his radio
program; Charles E. Apgar unravelled the high-speed radio code
transmissions from Sayville, N.Y.;
the Emperor Franz Josef was very

For additional information contact:.

interested in Poulsen's Telegraphone at the Paris Exposition of

audiophile
%mÍtaTf

1900, and John Mullin with Murdo
MacKenzie, who was Bing Crosby's
technical producer. Props: Mood
Indigo, N.Y.C.
11
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of "History of Magnetic Record-
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BUSINESS ADS-$1.25 per word, MINIMUM charge
PER INSERTION $30. All centered or spaced lines
$10.00.
NON BUSINESS ADS -85c per word, MINIMUM
charge PER INSERTION $15. All centered or spaced
lines at $8.00.

ALL LINE ADS-First line set in bold face type at no
extra charge. Additional words set in bold face at 51.50
extra per word. One point ruled box is $10.00.

CLASSIFIED LINE ADS ARE PAYABLE IN ADVANCE BY CHECK OR MONEY ORDER ONLY.
(Sorry, we cannot accept credit cards or bill for line
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AUDIO
CBS Magazines
P.O. Box 9125
Dept, 346V
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AUTHORIZED DEALERS'

NATIONAL

NATIONAL

ABBIE'S AUDIO OFFERS EXCEPTIONAL PRODUCTS,
Berning, Robertson, Precision-fidelity, Goetz Systems, Spica, Superphon, B&K, Creek, JSE Infinite Slope, MBK,
Heybrook, AR Tables, Pink Triangle, Sonographe, Talisman, Audioquest, Grace, Premier, Sumiko, Alphason,
Monster Cable, Music Link, Melos Audio, and more. Free
newsletter 302 E. High St., Waynesburg, PA 15370. 412852-1134.
CAUTION! NAKAMICHI BUYERS!
Nakamichi goods not designed for sale in the United States
are being sold by unauthorized dealers. NAKAMICHI
U.S.A. CANNOT BEAR ANY RESPONSIBILITY FOR
SALES OR WARRANTY SERVICING OF UNITS NOT
COVERED BY OUR APPLICABLE WARRANTY. For the
name of your nearest authorized Nakamichi dealer, call 18001421-2313. In Calif., call 800-223-1521.
ANTENNA SHOPPERS: THE DENNESEN POLARIS
IS HERE! If this Isn't the best indoor antenna you've
ever seen, your money will be cheerfully refunded.
$40. Add 530 for optional tripod. SBR, 3009 Port
Sheldon, Hudsonville, MI 49624.

A BRAND NEW
WONDER CAP!!
TOTALLY NEW DESIGN from TAR research. It's bigger,
better-and it costs LESS! How much better does it
really sound, compared to our old Wonder Cap? Excited
users have said: SPECTACULAR! UNBELIEVABLE!
What will you say when you hear the NEW TAR Wonder
Caps' in your own electronics and speakers? Write for
FREE application notes and order forms.
A

it's far

IAR?RT
VISTA, CA 92083

CALL TOLL FREE 1-800-826-0520 FOR ACOUSTAT,
DAHLQUIST, NAD, CARVER, HAFLER, DENON, dbx,
THORENS, BBW, PROTON, TANDBERG, BELLES, 3D,
GRACE, GRADO, PERREAUX, SNELL, VSP, ORACLE,
M&K, SUMIKO, PYRAMID, NITTY GRITTY, TALISMAN,
STAX, DYNAVECTOR, AUDIOOUEST, CWD, ASTATIC.
DCM, SOTA. THE SOUND SELLER, 1706 MAIN ST.,
MARINETTE, WI 54143 (715) 735-9002.

THE BOOK ON DIGITAL
BY THE PEOPLE BEST
QiTALIFIED TO WRITE IT.

.

GENERAL INFORMATION-Ad copy must be typewritten 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 telephone number. Classified LINE ADS are not acknowledged and do not carry Reader Service Card Numbers. AGENCY DISCOUNTS do not apply to line advertising. 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.
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When it comes to digital
audio, Sony wrote the book on
the subject. Over 300 pages by
our project engineers on everything from PCM processors to
the development and operation
of the Compact Disc Player.
For your copy of the definitive reference book for the
industry send $11.95,' payable to
Sony Special Products. Allow
4-6 weeks for delivery.
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THE LEADER IN DIGITAL AUDIO
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Laura J. Lo Vecchio
AUDIO MAGAZINE
1515 Broadway
New York, NY 10036
FOR ANY ADDITIONAL INFORMATION contact
Laura directly at (212) 719-6338
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AUTHORIZED DEALERS
NATIONAL

THE INCREDIBLE TRANSFORMATION
Interlink Reference() from Monster Cable

NATIONAL

ACOUSTAT AND PS AUDIO-SUPERBI
Free shipping! Fast service( Also Nakamichl, Thorens, Talisman, Proton, Haller, Adcom, Mitsubishi, Carver, digital
discs and players. READ BROTHERS STEREO, 593 King
Street, Charleston, South Carolina 29403. (803) 723-7276.
ESOTERIC AUDIO
MICHIGAN'S FINEST SOUND SHOP
FANTASTIC JULY SPECIAL
$150.00 worth of Monster Cable products FREE with purchase of any premium turntable, tonearm and moving coil
cartridge! With this ad in person to Esoteric Audio. 27861
Orchard Lake Road, Farmington Hills, Michigan. 313-5538240.
MONSTER CABLE AT LOWEST, LOWEST PRICES, cut
to any length. We Carry All Monster Cable accessories.
Haller, Precision Fidelity, Thorens, C.J. Walker, Systemdek, DCM, Alpha 1, Grado, Jensen. Maxell UDXL2C90
$2.19 each, UDXL2C9OS 52.59 each, Minimum of 12. Call
or Write for other Great Prices. 54.00 Shipping Charge.
MCNisa. Trolley Stereo 364 Trapelo Rd. Belmont, Ma.
02178, (617) 484-7847

ISN'T IT?
APPALLING?
esoteric audio products

look and feel as if
How many
they were made by orangutans with screwdrivers. If you
are fed up with sacrificing reliability, aesthetics and quality
of construction to obtain purer sound, don't despair(
There are many high end audio components built by
small yet solid professional companies which not only express the utmost in musicality but also reflect the highest
level of design integrity, craftsmanship and quality control.
At Sound by Singer we select and blend only such components into systems designed to extract the most music from

your audio dollars.
AUDIO DESIGN
ADCOM
APOGEE
ACOUSTAT
AUDIO NOTE
AUDIOOUEST AUDIBLE ILLUSIONS
BERNING
BEVERAUDIO INTERFACE
BEARD
FUSELIER
IDGE COUNTERPOINT
DYNAVECTOR
GRACE GRADO ITC KISEIKI KLOSS KRELL
KYOCERA LINN SONDEK LIVE WIRE MERIDIAN
MICRO SEIKI MONSTER CABLE NAD NAIM AUDIO
NOVAK PIONEER VIDEO PRECINITTY GRITTY
PROTON
REGA ROBERTSON
SION FIDELITY
SYMDEX
SUPEX
STAX
SNELL ACOUSTICS
THRESHOLD
SYRINX TALISMAN

Improves your sound system like no other component
that you can add. Featuring Monster's 'bandwidth
balanced'" -system of three -wire networks-, Interlink
Referece gets the maximum sound out of a// your
components. Available for audition at:
ESOTERIC AUDIO 27861 Orchard lake Rd.

ESOTERIC AUDIO
MICHIGAN'S FINEST SOUND SHOP
TURNTABLES: AR, ARISTON, PINK TRIANGLE, MICHELL GYRO DEC, ORACLE.
TONEARMS:
DYNAVECTOR 501, PREMIER MMT,
ZETA.
CARTRIDGES: ALPHA 1, TALISMAN S AND ALCHEMIST S, ORTOFON MC 2000, GRACE
F9E RUBY & SUPER.
ELECTRONICS: PS AUDIO, AUDIBLE ILLUSIONS, ESOTERIC AUDIO RESEARCH, JVC CD.
THIEL C53, CELESTION 600, SPICA,
SPEAKERS:
PROAC, ROGERS, KINDELL MERID-

Farmington Hills, MI (313) 553-8240

The Lowest Price
on Sound Advice
°

IAN.

ACCESSORIES: MONSTER, NITTY GRITTY, OR SONIC, MOBILE FIDELITY. LAST,
RAM TUBES.
(313) 553-8240
ORCHARD -12 PLAZA. FARMINGTON HILLS 48018

o

o
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Gaff SOUND STAGE
to compare product, price

and senice. Our friendly

Informed staff makes
sure you get only the best
stereo values. CaWwnte
for monthly demos and
sperlals lists.

OXFORD AUDIO CONSULTANTS, INC.
For nearly ten years, we have been serving the audio
cognoscenti, from our pastoral setting here in Oxford, Ohio,
with excellent services, superb products and succinct, expert advice. We reach customers not only in Ohio, Kentucky and Indiana but throughout the United States, Puerto
Rico and in countries all over the world. OAC specializes in
accurate high quality audio components. Our product lines
include AKG, Audionics, Dennesen, Grace, Haller, Janis,
Linn, Lustra, Nairn, Spendor, Supex, Vandersteen and
Walker. Demonstrations are given by appointment. Most
orders are shipped by the next business day. We pay for
shipping and insurance on orders shipped to the fifty
states. Puerto Rico and APO/FPO. Our extensive export
facility ships worldwide. OXFORD AUDIO CONSULTANTS, INC., Box 145, Oxford, OH 45056-0145, 513-5233333, TLX427791.

Shop SOUND STAGE for:
knowledgeable senice
30 -day price guarantee

super selection in stock
extended warranties
prompt, free delivery
free repair pick up
authorized dealership
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Amazingly Affordable

BY SINGER
SOUND
227 Lexington Avenue
New York, NY 10016
(212) 683-0925
WE SHIP ANYWHERE

WATCH FOR NEW LOCATION!
165 EAST 33RD ST., NYC 10016

CALL FOR DETAILS

SINGER'S DREAM!
t.:t-f-tIl

3..E

A

f

YK--1

REMOVES VOCAL FROM MOST STEREO

DISCS

Our VOCAL ELIMINATOR can remove most or virtually all of
a solo vocalist front a standard stereo record and leave most of
the background untouched) Not an equalizer! We can prove It
works on the phone. Write or call for brochure and demo record.

SOUS

YOU SHOULD

For:
Time Delay/Ambience'atiesascribeilage
Studio Echo/Reverb
t!mmY
Tape Noise Reduction

a1i.Yrs

f~=11=

Parametric Equalization
Electronic Crossovers
Compressor/Expanders ihuaduiwilidorme
whirotermaiumws
Mic Preamp/Mixers
:tu.
,

'

el

¡a

lull line of high twenty
andrecd g
equipment. You will probably have to pay twice as much
We manufacture a

elsewhere to obtain comparable quality. Only Direct Sales make
our prices and quality possible. Write or call for a 24 page
brochure and demo record.

Write to:

LT Sound,

Dept. AU,

P.O. Box 338,

-

Stone Mountain, GA 30086, . Phone(404) 493-1258
TOLL FREE: 1-800-241-3005 Ezt. 13
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New Cable Technology Delivers High Performance at Low Cost

control the magnetic behavior of the
audio signals as they are trahsmitted
through the wire. In addition each inner conductor utilizes 2 wire networks,
one for the bass and one for the highs,
to maintain proper balance in both
phase and amplitude.

Interlink 4 offers Monster Cable's exclusive "bandwidth balanced" technology' and performance in a low
cost, high performance cable. Based
on the same technology used in
Monster Cable's highly acclaimed
Interlink Reference, Interlink 4 uses
a special construction of dual multiple gauged wire inner conductors to
accurately transfer both highs and
lows with equal clarity and definition.

The Result?

Superb music reproduction. Powerful.
dynamic. and natural. A high performance audiophile cable at a very non
audiophile price. Available in various
lengths from I/2 meter to 20 ft. pairs as
well as custom terminated lengths.

Why "Bandwidth Balanced?"

Unlike a conventional "coaxial cable"
Interlink 4 incorporates 2 inner conductors plus a shield to accurately

'i

Tíiii'nk 4*
try

'

patent pending

"Phase Aligned" High
Resolution Interconnect

USA

Monster Cable Co.,101 Townsend St.,San Francisco,CA USA 94107,415/777-1355 telex: 470584 MCSYUI
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MOREL
INTEGRA

AUTHORIZED DEALERS.

AUTHORIZED DEALERS

NEW ENGLAND

MIDDLE ATLANTIC

A MATCH FOR ANY SYSTEM!!
MAS 282 MKII turntable by CJ Walker, Audiotechnic
LC155, Haller 110 + 220, Spica TC50 with free antifeedback marble turntable platform and audiophile speaker
cable only 51895. Free demonstration and installation
ANYWHERE in New England. Scientific Stereo, your dedi-

ESOTERIC SOUND -STONY BROOK, N.Y. invites you to
experience the Hartley Reference Speaker featuring the
famous 24" polymer cone woofer. This speaker responds
from 16-25.000 hz with awesome power, outstanding definition and lightning fast transients. Call (516) 751-5190 for
an audition of the complete Hartley line.

cated dealer 413-665-3980.

r

,:

"5NYJ

MOREL'S "INTEGRA" AUTO FIDELITY loudspeakers provide the perfect solution to high quality sound reproduction in the car. Morel's
system differs from conventional coaxial systems which use two separate drivers that have
to be mounted mechanically together. The
"Integra" concept is based on a two-way coaxial system consisting of two magnets - one for
the dome tweeter and one for the woofer integrated on a single axis. Similar in their high
power -handling and excellent sound to the
Morel driver units for home loudspeakers, the
Morel Integra auto fidelity loudspeakers are
durable and rugged enough for use in any type
of vehicle.
INTEGRA

-

/

45-3000 Ht

Woofe

6'

Type

Watts

Dia. 3" Aluminum

Sound in Athens, GA (404) 549-4844; in Augusta (404)
738-8181: and in Montgomery, AL (205) 279-8940.

Soft dome. Aluminum voice

Ferrofluid Cooling/Damping

Yes

Impedance

4

ohms

Sensitivity 1W/1M

91

db.

2.3

lbs

Dimensions

160mm/6'A" Dia. 67mm/2i" Depth

Mounting Depth

53mm/2'h"
285

Weight

/1(E

ORPHEUS AUDIO-LONG ISLAND

IF YOU DON'T HAVE a JBL subwoofer, you're missing

AR (turntable), Grace, Haller, Kyocera, NAD, Orpheus

loudspeakers, Sumiko, Vandersteen. ORPHEUS AUDIO,
Locust Valley, NY (516) 676-5082.

Integral

Front Grill

plateau
SPEAKER STANDS

Kgs

Ibi/13

Kgs

metal grill

INTEGRA -2
2 -way

8"

/

subwoofers-the world's

best. JBL subwoofers restore that missing octave, and
once you hear it you won't want to live without it. Custom

EVEN IF YOU HAVE exceptional full -range speakers,
you're probably missing most of the lowest octave. It takes
a JBL subwoofer to bring out the lowest notes in today's top
recordings and let you hear them at proper volume levels.
Hear what this remarkable JBL subwoofer can do-come
to Mac's TV and Audio Showcase in Morganton, NC (704)
437-2494.

coil

Magnetic Structure Weight

Integrated

-

its foundation. We feature JBL

ADIRONDACK MUSIC can put the excitement back in
your stereo system-with a JBL subwoofer. Even the best
systems often can't deliver the bottom octave-but a JBL
subwoofer gives it to you with the punch and power of the
original performance. The improvement is little short of
amazing. Adirondack Music, Commercial Drive in New
Hartford, NY.

voice and

Tweeter Type

SOUTHEAST

MIDDLE ATLANTIC

RUS

100

Frequency Response

0561.

CUSTOM SOUND INVITES you to stop by and discover
the missing octave-the truly deep bass that gives music

Dome Tweeter (Adapted for bi-ampl

Power Handling Capacity

NOW THERE'S A SUBWOOFER that can really complement electrostatic speakers-and it's from JBLI With their
huge magnet structures and edgewound voice coils, JBL
subwoofers bury (and deep!) the myth that large drivers
don't have the necessary transient response. Hear the
difference at Seamans Photo in Newburgh, NY (914) 561-

TRANSCENDENTAL AUDIO LTD. offers you the best low
frequency reproduction you're likely to hear-a JBL subwoofer. The JBL system is designed to reproduce the
lowest octave, the one missing from most full -range systems. And the difference it makes is dramatic. Hear for
yourself at Transcendental Audio, 773 Niagara Falls Blvd.,
Amherst, NY.

1

Integrated 2 -way 6"

Net

CARSTON STEREO IS YOUR subwoofer headquarters.
We feature the JBL subwoofers for the best in bass. If you
haven't heard the JBL subwoofers, you probably haven't
heard what really good low frequency reproduction can do
for a stereo system. The difference is amazing. Carston
Stereo, Danbury CT (203) 744-6421.

Dome Tweeter (Adapted for bl-amp!

Illqln

%

your bottom octave. We didnt realize how much low frequency information is on today's top recordings until we
hooked up our JBL subwoofer. This system made a tremendous difference, and once you've heard it, you won't
live without it either. We have JBL on display at Todd's
Stereo Center, Greenville, NC (919) 756-2257 or 7562293.
LEE HARTMAN & SONS is the place to go when you want
:he best in bass. We have the JBL subwoofers, outstanding
systems that reproduce the lowest octave with clarity and
power. Even the best full -range systems can benefit-and
the difference is dramatic. Hear for yourself at Lee Hartman
& Sons, 3236 Cove Rd., Roanoke, VA.
ONCE YOU'VE HEARD a JBL subwoofer system, you
won't want to live without it. A JBL B380 or B460 will let you
hear the bottom octave, the octave missing from most full
range speaker systems. And the sound is crisp and tight.
hear JBL subwoofers at Melton's Pro Sound in Atlanta
(404) 873-4484. Also in Doraville, GA.

í-

III

Watts RUS

Power Handling Capacity

120

Frequency Response

35-3M0

Mole

8" Dia.

Type

Soft

Tweeter Type

Ferrofluid Cooling/Damping

Ht

$a

3' Aluminum

dome

tei

Yes

Impedance

1

ohms

Sensitivity 1W/1M

92

db

Magnetic Structure Height

23 Ibs/1.05

Dimensions

220mm/8'4" Dia.

Mounting Depth

57mm/2'ti'

Net Weight

3.3

Front Grill

Integral

lbuí15

SOUTHWEST

'II

voice coil

Aluminum voice mil

'

-

Kgs.

75mm/3- Depth

Kgs

JERRY'S CONCEPTS in Home Entertainment Environments now brings you the ultimate in low frequency reproduction-the JBL subwoofer system. Yes, JBL makes the
best subwoofers around-the only ones we know of that
deliver clean, natural deep bass. Even the best systems
can benefit. Jerry's Concepts in Phoenix (602) 263-9410.
LINN PRODUCTS 8 NAIM AUDIO:
Simply The Best Available
GENE RUBIN AUDIO (818) 571-1299

metal grill

BOSTON AREA'S FINEST
Please write for details:

morel
morel acoustic usa
414 harvard street, brookline, mass. 02146
u.s.a. tel. (617) 277-6663
morel acoustic ltd
industrial area b, p.o.b. 140, ness ziona
70 451 israel. tel. 054-70796, telex 361951

100

Plateau speaker stands provide an easy
and inexpensive way to Dramatically
improve the performance of your audio
system. Designed to acoustically de couple and position the speaker, Plateau
provides tighter bass, more focused midrange and precise stereo imaging. For
more information and the name of your
nearest Plateau dealer, please write:
Canada
Naiad Products Inc
Box 1840
Brantford, Ontario
N3T 5W4

United States
Naiad Products. Inc
Box 1250 Falls Sta.
Niagara Falls, N.Y.
14303-0260

Conrad Johnson
Souther
Pro Ac

Duntech
Vandersteen
Infinity RS I
Sumiko
Stax
V.P.I.

Spica

Perreaux

Electrocompaniet
Counterpoint
Acoustic Electronics
Futterman
Accuphase
Koetsu
and many others

LEASING OF FINE PRODUCTS NOW AVAILABLE

nUDION

VOI

1

Ave.

Lex ngton MA 02173
617 863-5221
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AUTHORIZED DEALERS

AUTHORIZED DEALERS'

SOUTHWEST

MIDWEST

GENE RUBIN AUDIO -LOS ANGELES
Naim Audio
Linn Sondek
Isobariks
Thorens
Acoustat
Conrad -Johnson
C.J. Walker
Creek
Spendor
Acoustic Research NAD
Celestion
Precision Fidelity PS Audio
Dual
Pre-paid shipping, (818) 571-1299, (Pac. time)

DIGITAL SIGHTS AND SOUNDS features new lows in
audio-the best subwoofers we've ever heard. And they're
from JBL! The JBL subwoofers reach down and bring back
the bottom octave that's missing in just about all full -range
systems. You owe it to yourself to hear what we're talking
about. Digital Sights & Sounds, 783 Bethel Rd., Olentangy
Plaza, Columbus. OH.

HI-FI SALES OF MESA wants to introduce you to true low
frequency reproduction, the kind you can't get from mos
full -range systems. But you can get it from a JBL sub
woofer. The JBL 6380 and B460 will let you hear the deep
bass that's on today's top recordings, and hear it with
clarity and accuracy. Hi -Fi Sales. 810 W. Main, Mesa, AZ.

GOURLEY PRO AUDIO now has the world's best sub woofers -from JBL! The JBL 8380 and B460 bring you the
bottom octave that's missing from most full-range systems.
Today's best recordings really benefit from a JBL sub woofer-the difference is dramatic! Hear JBL at Gourley
Pro Audio, 400 N. Main, Sioux Falls, SD.

MIDWEST

SO YOU THOJGHT SUBWOOFERS were only for reproducing cannon shots? When you hear the JBL subwoofers,
you'll find out how much one of them can add to any good

AUDIO EMPORIUM, representing hifi's best values. Free
Catalog. 6914 W. Brown Deer Rd., Milwaukee, WI. 53223.
414-354-5082.
QUITE A CHALLENGE, but there is a way to add the
lowest octave to your stero system. Hear a JBL subwoofer,
and you'll be amazed at the clarity and power it adds to
even the best full-range systems. Once you hear it, you
won't want to be without it. Come to Stereo Center, Flint, MI
(313) 239-9474.
RED BARON'S INC. IS PROUD to feature JBL sub woofers, the very best. The JBL B460 and B380 reproduce
the lowest octave with clarity and depth, and they reach the
volume levels that make such bass stunning in its impact.
After you hear what a JBL subwoofer can do for your
favorite state-of-the-art recordings, you'll wonder how you
lived without it. Red Baron's in Wichita, KS (316) 684-6572.

ANY STEREO SYSTEM, no matter how good, can benefit
from a JBL subwoofer. These are the best subwoofers
we've heard; they reproduce the lowest octave with clarity
and depth. And the midrange of the stereo speakers is
cleaner too. Hear how a JBL subwoofer will improve your
system, at Meyer Television and Audio in Edwardsville, II
(618) 656-4620.
B&B APPLIANCE will HELP your stereo system reach
new lows-with a JBL subwoofer. The JBL B460 and B380
will let you hear all the low bass that's in today's best
recordings -and when you hear it, you won't want to live
without it. Hear these remarkable JBL subwoofers at B&B
Appliance in Middleburg Heights, OH (216) 842-5600, and
in Cleveland (216) 261-5600.

recording. In fact, when you hear what really good bass
actually sounds like, you'll wonder how you ever got along
without one ... even if you don't like cannon. Sound World
in Appleton, WI (414) 733-8539 and in Green Bay (414)
499-4519.
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QUALITY TAPES
E64 East 7th Street, Dept.

'

Al, Brooklyn, NY

11230

New England Compact
Disc Headquarters
Aco,atet . AR Boston Aco,alca 88W Ca, .e,
CAInºt Ion tenon Dual Fred 95,le,
tenon/kNoon Dew Integra DnoMn
Py,am,d Shure Sony ES Stanton Thom's

Sound

ROCKY MOUNTAIN HI-FI WANTS to help you find the
missing octave In your stereo system -the lowest octave.
Most full -range systems simply can't reach that low. But a
JBL subwoofer can. These are the best subwoofers we've
ever heard, and adding one to your system will make a
dramatic difference. Rocky Mountain Hi -Fi in Great Falls,
MT (406) 761-8683.

recordings. The Sound Track, Boise, ID (208) 375-5530.

-

f3 Music

92 King Si., Northampton MA 413 584.9547

B380 restore the bottom octave Clot's missing from most
stereo systems -and once you've heard true deep bass.
you won't want to live without it. We wouldn't. Hear it all at
Mark's Custom Stereo, Ontario, OR (503) 889-8855.

New from Kinergetics.

The Abso!ute Sound®
Find out more about how they actually sound in
this summer's Special Canadian Issue.
Read how nine of the world's most fascinating and advanced cartridge designs are evaluated in a comparitive
shootout by the editor of The Absolute Sound (HP) in the
summer issue. How do they rank, which is best, which is
the best value, and which is all hype and no contact? The
nine: The Koetsu Sapphire; the low-priced Miyabi MCA;
the Shinon Saphic and the surprising new Shinon Red;
the (non moving coil) Shure V-15 Type V; the Kiseki
Blue/Silver point and the Kiseki Purple Heart/Sapphire;
the Marovskis MIT-I; and the much-discussed Decca
var den Hul.
The emphasis in the Summer issue is on Canadian
components and recordings including the Paradigm
Model 7, the Mirage 750, the Energy 22, the Paisley
speaker system, new turntables from Oracle, the Classe
amplifier, and an integrated component system by Don
Morrison that includes re -incarnations of the Hegeman
speaker system and Rappaport amp. The issue also includes the first look at the Infinity Reference Standard/Series Ill; the ProAc Studio Threes; an intriguing
analysis by John Nork of just how good new step-up
devices are. Dave Wilson introduces a new methodology for pickup arm evaluation.

The KBA-100 Amplifier $795.00.
The KPA-1 Preamplifier $775.00.

If you would like to sample a single issue, send us $7.50.
A years subscription costs $20 US, $22 Canada, 535

Hear them now at selected
audio dealers.
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6029 Reseda Boulevard
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4.19
3.89
5.99
4.79
2.55

MARK'S CUSTOM STEREO now features the world's best

Transistor Prices

n

SA 60
SAX 90
SAX 60
MA 90
MA 60
MAR 90
MAR 60
ADX 90
AD 90

1.45
1,05
.95

UCX590

D 90
D 60

AD 60

subwoofers-JBLI That's right-JBL! The JBL B460 and

Tube Quality

_

SONY

TON
1.95
1.85
2.75
2.49

SA 90

DEEP BASS THAT'S REALLY crisp and clean? You bet,
when you have a JBL subwoofer. Audition the JBL B380 at
the Sound Wave in Pocatello and you'll hear how much
bass there really Is in today's best recordings. Only JBL
can give you the bottom octave with such clarity and
power. Hear C at the Sound Wave, 416 S. 5th Ave., Pocatello, ID.

THE NEW TECHNOLOGY

-

BELOW WHOLESALE SPECIALS!

NORTHWEST

THE SOUND TRACK NOW OFFERS the world's best
subwoofers-JBL! That's right, JBL. The B380 and B460
reproduce the lowest octave, the one missing from most
systems. From thunderous crescendos to delicately played
tympani, a JBL subwoofer brings out the best in your best

PARAGON SOUND can help you find the missing octave -the low bass that adds drama and impact to your
music. Come in and listen to a JBL subwoofer system, the
best we know of. Today's best recordings have plenty of
low frequency content, and a JBL subwoofer will let you
hear all of it. Paragon Sound, Toledo, OH (419) 882-1010.

Quaky Tapes
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Pease send check or money order with return address
to:

KINERGETICS
INCORPORATED

Tarzana, California 91356

(8181345.2851

The Abso!ute Sound
P.O. Box
Sea

L

Cliff, N.Y. 11579

Visa and Mastercard Accepted, or Call (516) 671-6342
10am - 5pm EST. Ask for Eden.
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When judging design,
the only criterion is
musicality.
This simple fact is why
every Counterpoint design
receives world-wide

recognition as being
among the very best,
regardless of price.

Meticulous circuit design
results in surprising musical
clarity and dimensionality.
Exacting standards offer
consummate value, today
and tomorrow.

Counterpoint technology
Complementing art.

Esc

pyusound

WEST

coxmR

Twenty years of research
six years of development
to bring you the first

and

wholly new technology
in loudspeaker systems
in fifty years.
BEf1f1ETT 10Uf1D CORPORATIOfI
P.O. BOX 565- RESEDA, CA 91335 (818)345-1608

AUTHORIZED DEALERS

FOR INFORMATION WRITE

Counterpoint Electronic Systems. Inc.
P.O. Box

TELEX

12294.10 Jolt. Calvorm, 92037
USA (619) 453-9090

691600

TCI LSA

ATTN CPT

AUTHORIZED DEALERS
WEST
FIDELITY SOUND OF ORANGE wants you to hear low
frequency sound so good you won't believe it's from a
speaker system. But rt is-and from a JBL subwoofer
system. There's really no other way we know of to get true
deep bass. The JBL subwoofers are the best around. Hear
them at Fidelity Sound, Orange, CA (714) 997-3030.
GRAMOPHONE SHOP, INC. now offers the world's best
subwoofers-and they're from JBL! That's right-JBL's
subwoofers deliver the truest low bass reproduction we've
heard. Today's best recordings demand these systems,
and so will you when you hear them. Come in now-the
Gramophone Shop in Denver (303) 744-1283.
HARMONY STEREO CAN SHOW YOU how to take your
stereo system to new lows-with a JBL subwoofer. Today's
top recordings have lots of good low frequency Information,
and it takes a JBL subwoofer to let you hear it as it ought to
be heard. So for clean, powerful bass, hear JBL at Harmony Stereo In San Francisco (415) 661-2525.
YOU WON'T BELIEVE THE DIFFERENCE a JBL sub woofer can make in even the best stereo systems. For the
first time, you'll hear the bottom octave the way it was
intended to be heard. No boom, no mud, just clean, deep
bass. Hear it at Speaker Works, 211 E. Katella in Orange,
CA, or 16460 Whittier Blvd. in Whinier.

AUTHORIZED DEALERS

WEST
NO QUALITY STEREO SYSTEM should be without a JBL

subwoofer. Come to Sunnyvale Electronics and hear what
these spectacular speakers can do for you. With a JBL
subwoofer, you'll hear the lowest octave, and hear it cleanly and crisply. Sunnyvale Electronics in Sunnyvale, CA
(408) 736-1323.

LISTEN UP BRINGS NEW LOWS to the mile -high citysubwoofers from JBLI JBL makes the best low frequency
loudspeakers around, and the B380 and B460 subwoofers
are what you need to hear the bottom octave that's missing
from just about all full -range systems. Hear what we're
talking about at 685 S. Pearl St. In Denver.
PERFECTION in audio reproduction is hard to find ... but
you should listen to a JBL subwoofer system. With today's
fine signal sources, you'll hear the lowest octave the way it
should be heard. A JBL subwoofer will improve any stereo
system. Hear what it can do at Serra Stereo in Colma, CA

(415) 992-5018.
STEREO SHOWCASE NOW FEATURES an indispensable part of the ultimate stereo system-a JBL subwoofer.
JBL makes the best low frequency loudspeakers we know
of, and you won't believe how good the sound is until
you've heard one. The impact is stunning. Hear for yourself
at Stereo Showcase in Vallejo, CA (707) 552-1515, and in
Sacramento (916) 483-5141.
THRIFTY ELECTRONICS CAN SHOW you how to take
your stereo system to new lows-with a JBL subwoofer.
The JBL subwoofers will reproduce the bottom octave of
music, the octave that's missing from even the best full range systems. JBL brings it to you cleanly and powerfully.
Hear JBL at Thrifty Electronics in Van Nuys, CA (818) 786-

MATEO HI -FIDELITY is now featuring the ultimate low in
stereo sound-a JBL subwoofer system. JBL makes the
best low frequency loudspeakers in the world, subwoofers
that cleanly reproduce the bottom octave that's missing
from most stereo systems. Today's best recordings demand equipment of this caliber. Mateo Hi -Fidelity, San
Mateo, CA (415) 573-6506.

UNLESS YOU HAVE A JBL SUBWOOFER, you're probably missing out on hearing the lowest octave. From cannon
to contrabassoon, there is a lot of music down there, and it
takes a JBL subwoofer to reproduce it with the clarity and
power of the original performance. Hear JBL at Metro
Stereo, Fresno, CA (209) 221-0500. Also in Visalia.
WOODEN SHIP STEREO OF AUBURN wants to Introduce you to the best low frequency reproduction you're
likely to hear-a JBL subwoofer. That's right-JBL makes
a superb subwoofer system that lets you hear the bottom
octave that's missing from most setups. Hear what JBL can
do for you at Wooden Ship Stereo in Auburn, CA (916)
823-1493.

AMPS/PREAMPS
AUDIO CONNECTION
Northern New Jersey
AR,
HK,
HEY GOLDMUND,
BROOK, VPI
TONEARMS:
E.T. (air), Helius, Lurne, MMT,
Souther
CARTRIDGES: Alpha 1, Argent, Decca VdHul,
Grado, Promethean, EMT VdHul 8
Type Ill, Win
ELECTRONICS: Tube-Audible Illusions, Beming,
Quicksilver (we stock replacement
tubes) Solid State-ElectrocompanieL HK, FM Acoustics, Magnum,
PS Audio
Fuselier, Goetz, Heybrook, Kindel,
SPEAKERS:
Perkins, Rauna, Spendor, Spica, 3D
Acoustics, Vandersteen
ACCESSORIES: Goldmund,
LAST,
Clamp/Mat,
LiveWire, Randall, Ktmber, NG,
Torumat, VPI
201-239-1799
615 Bloomfield Ave, Verona, NJ 07044
In

TURNTABLES:

DYNA HAFLER MODS BY JENSENS STEREO SHOP
(Van Alstine). Area Rep. John Ciszek. Dyna Pas -2, Pr
MKIII's, DBX 228 mint. RD#1, Box 312A, Ligonier, PA
15658. 412-238-5171 eves.
AD

1610,(819)873.2976.

Finally... No Penalty
For years, moving coil cartridge designers have been faced with a paradox:

standard low -output moving coils required a step-up device that compromised their performance; high -output moving coils had problems that
kept them from approaching state-of-the-art performance.
Even though we ball it a 'high -output moving coil,' the only similarity
between Talisman Alchemist and previous designs is that neither requires
a step-up device. Problems of slowed rise time, poor tracking ability and
audible -straining' at higher, modulation were solved by Sumiko's resident
physicist, David W. Fletcher/ who synthesized the best available technology
into the Alchemist's development.
The most important design factor of the sapphire -cantilevered Alchemist
IIIS is the principle that any phono cartridge is a system of interlocking
electrical and mechanical relationships. Most high -output moving coils are

Sumiko, Inc.
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P.Ó. Box 5046 Berkeley, CA 94705

'developed' by adding more windings to the coils of an existing product.
More windings means more voltage, but also more moving massenough to audibly degrade 7ansient (rise time) response and tracking
ability. Instead, Fletcher's design team developed an entirely new generating system called 'Intensified Focus'"-intense magnetic focus at the
coils concentrates the generating mechanism's energy, preventing virtually
all losses and fringing effects. Rise -time is as fast as (or faster than)
many of today's most respected low -output moving coils.
Does our Alchemist turn bad into gold? No, but it does solve the
paradox. Don't compare it to other high -output moving coils; compare it
to the most highly rated corebinations of low -output moving coils and
step-up devices. And let your ears decide.
Alchemist IIIS-nothing stands between you and the music.

a Lcbernísrt
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AMPS/PREAMPS

systeens dedicated to the

components
presentation
o'
GREENFIELD EQUIPMENT Aod`o

and tomen, THE MUSIC.
the art

Berning
Clear Audio
Audio Interface
Beveridge
Classe Audio
Ariston
Accuphase
Adcom
Electron Kinetics
Dynavector
Electrocompaniet
Disctech
DB Systems
Counterpoint
Klyne
Koetsu
Kiseki
Kimber Kable
Hafler
ISOS
Grace
Entec
Estoric Audio Research
Profile
SME
Precision Fidelity
Sidereal Akustic
Micro Seiki
Orsconic
Ortofon
Lustre
Triad
VPI
VSP
Thorens
Tiffany
Labs
Spica
Sfax
Supex
Snell
Souther

AUDIO RESEARCH SP6A PREAMP; Hafler DH500; $450
each. (308) 237-7993.
SYSTEMS OFFERS PRECISION ELECTRONICS
AND AUDIOPHILE ACCESSORIES. Five year warranty.
Write for our complete product list. DB SYSTEMS, Main
Street, Rindge, NH 03461 (603) 899-5121.
DB

Call or wale for mlormahon - Complete

~pond and

escort IaC,l,tog available - Aud,hons by appo,ntment

River Forest, Illinois 60305

7805 Greenfield Street

Switzerland-amplification with simple elegance: the best in sound, looks and durability: Audio

13121

771-4660

FM ACOUSTICS from

AUDIO RESEARCH D-160 REVISED amplifier. Immaculate condition. $1,995, Jerry (313) 569-6844.
A HIGH END PREAMP for $495? The Counterpoint SA -7
is the audiophiles' choice. Hear It at Musical Images in

AD

Fresno. (209) 226-1770.
ATTENTION DYNA AND HAFLER OWNERS

We build new circuits into most Dyna and Hafler units.
We transform Dyna ST -80, ST -120, ST -150, ST -300,
ST -400, ST -416, SCA-50, and SCA-800 amplifiers
into modern POWER MOS-FET amps with new PC

cards, precision parts, and low inductance power supplies. We Install five new PC cards in Hafler DH -200
and DH -220 amplifiers with ground plane output networks for much Improved transient performance. We
install new circuits in DH -101, PAT -5, PAT -4, and
PAS -3X preamplifiers with exact RIAA equalization,
matched precision parts, precision controls, and complete freedom from transient and digital overload.
Audiogram said we make the world's best tuner in the
FM -5 chassis. Our $99 phono cartridge has a satisfaction guarantee or your money back. Call or write for
free catalog and sample copy of our monthly newsletter, Audio Basics. We ship worldwide and have new
120 and 240 volt equipment available.
JENSENS STEREO SHOP
2202 RIVER HILLS DRIVE
BURNSVILLE, MINN. 55337, (612) 890-3517

DYNA PAT -5 PREAMP WITH WOOD CASE. Old Van
Alstine modification. Takes moving coils straight in. $130.
(915)658-5945.

.a
aq
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AUDIO'S INCREDIBLE PSIV CHALLENGES any preamplifier. Audio Nexus, NJ, (201) 464-8238, (201) 7302409.

9RB SYSTEMS-delivers performance without the hype

AD

Connection In NJ 201-239-1799.

PS

HAFLER-QUALITY AUDIO, MODEST PRICES
We stock all of the following components: DH -100K
$149.95, DH -100A $199.95, DH -110K $324.95, DH -110A
$399.95, DH -112 $74.95, DH -160K $299.95, DH -160A
$399.95, DH -220K 5349.95, DH-220KE $359.95, DH -220A
5449.95, DH-220AE $459.95, DH -330K $374.95, DH -330A
$449.95, DH -500K $599.95, DH-500KE $619.95, DH -500A
$749.95, DH-500AE $769.95. Accessories tool Three year
warranty on assembled units. FREE SHIP°ING to all fifty
states, PR and APO/FPO. WORLDWIDE EXPORTING.
Visa and Mas:erCard honored. OXFORD AUDIO CONSULTANTS, INC., Box 145, Oxford, OH 45056-0145, 513AD
523-3333, TLX427791.

equalizer. Immediate, FREE shipping. Also Acoustat, Ad corn, Audire, Carver, Conrad-Johnson, Fried, Klipsch, Mirage, Nakamichi, PS, Proton, SAE, Talisman, Thorens,
Vandersteen, digital discs and players. READ BROTHERS
STEREO, 593 King Street, Charleston, South Carolina
29403. (803) 723-7276.
AD

We specialize in Phonograph Needles & Cartridges.

`

Toll Free: 800.368.3506

MARK LEVINSON JC-2 PREAMPLIFIER, updated to ML both owners' manuals and boxes, own quality $559. Lee,
evenings, 806-894-9782
1

A.R.C. EQUIP FOR SALE
0-90(B) $1150, D-90 $1150, Classe' DR -2 $1250, SP -12
5650, D-51 $565 firm other equip, D -76A w/KT88's - $750,
MX -110 $325, MR -67 $250, MR -71 $325, MR -77 (mint)
$425. WANTED: (4) D-52 amps SP -8 (Revised). David
Clark, 4915 N. Pennsylvania Street, Indianapolis, IN
46205.

AT AUDIOQUEST WE TALK MERIT

-

Boston Acoustics

Needle in a Haystack. Inc.
P

O Box 17435

"We

r- Needling

Washington. DC 20041

714

/

Send for a tree catalog.

the World"'

In New England...
ti+m

/-74
II,
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The knowledge, creativity
and dependability you
expect from a dealer who
represents these
manufacturers.
Acoustat
ADS

Alpha
Audio Interface
Audio Pro
Audioquest
Bang & Olulsen
Boston Acoustics
Bryston
Carver
Counterpoint
C.J.Walker
Dennessen
Denon
Dynavector
Energy

Kiseki
Magnepan
Mission
NAD
Nakamichi
Niles
Nifty Gntty
Oracle
Plexus
Proton
Pyramid
Robertson

Signet
SOTA
Stax

Grace
Hafler

Sumiko
Tandberg
Threshold
Vandersteen

KEF

VPI

ESB

Keith Monks

Wooden Images

5listening rooms ... New
England's largest Audiophile
record dealer... Keith Monks
record cleaning... In -store
service... All shipments pre -paid
and insured in the continental U.S.

NOT MARKETING!

neuiport beoch, collfornio 92660

iVEWiR

Featuring the cartridges of

II

The AudioQuest stable of products includes the famous AQ series of
moving coil cartridges with hollow sapphire cantilevers. The A0404,
AQ606 and AQ808 are high output models designed to feed a normal
phono input. The A0505, A0707 and AQ909 are low output models
requiring an extra gain stage. The new AQ1.1 is a medium output
model designed for the new generation of "high gain" preamps. We
also make the remarkably inexpensive GroovDancer MC+ high
output moving coil and the GroovDancer IM+ induced magnet
cartridge. The AQ Shadow tonearm along with the AQ 317/LW and
AO 407/LW all come with LiveWire headshell leads and a LiveWire
tonearm cable. Whether you are spending $325, $575 or $825 these
arms will let you hear what your cartridge is supposed to sound like
instead of the harshness and resonance -induced mistracking so
common in other arms. Don't forget the superb LiveWire interconnecting and speaker cables, the only good looking sound
paneling, AudioQuiet One and Two, the AO record brush and AO
stylus cleaner. The latest AO product is an extremely effective record
mat which supports and damps for the least colored sound possible.
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HAFLER IN THE SOUTH!
In stock, the superb Hafler pre-amps, amplifiers, tuner and

FOR SALE: MC INTOSH C-28 PREAMPLIFIER, two tape
mon, two phono Input, to-hl filter. Ask for Bob, 515-2651067 O.M.IA.

audioquest

3857 birch street, +610

and high prices! Model 200 Power Amps 100w/ch $395.
Model 120's 60w ch $250. Full 3 year warranty, 30 day
return po'icy, COD, checks or M.O.; P.O. Box 391202, Mt.
View, CA. 94039.

720-1995

105

Whitney Ave., New Haven, CT
(203) 777-1750

Mon.. Tue., Wed.. Fn. 10-6, Thurs. 10-8. Sat. 10-5
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Elegantly simple.
In 1971 this man

iñtroduced the

first planar magnetic loudspeaker
to American audiophiles. Now, with
four models priced from $475 per
pair and up, Magneplanars® are still
the,ONLY full -range planar magnetic
speakers on the market. With over
50,000 pairs sold, Magneplanars are
recognized worldwide as an elegantly simple, cost-effective approach to
accurate music reproduction. Although there have been speakers
that do some things better, never
has there been any 'that do more
things right -especially for the price.

AMPS/PREAMPS

AMPS/PREAMPS

MAVRICK/SPATIAL

FOR SALE: MITSUBISHI DA-A15DC, 150 w/ch power
amplifier. Uses dual monural design. Will operate 2 sets of
speakers. 5269. Call (305).964-3408.

Another preamplifier ... absolutely not. This one
sonically surpasses the performance of ANY
production preamplifier In the World. We guarantee it
will or we'll buy it back! Proper explanations of the
unique circuitry and construction techniques are best
accomplished via phone. Call:

HARMAN/KARDON, NAKAMICHI, TANDBERG. CROWN,
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO VOICE AND OTHER DUALITY COMPONENTS. BEST
PRICES -PROFESSIONAL CONSULTATION. AMERISOUND SALES, INC.; P.O. BOX 24009; JACKSONVILLE,
FL. 32241. EAST: (904) 262-4000; WEST: (818) 840-0878.

AUDIO ONE

TURNTABLES

8788 Sunset Boulevard.
West Hollywood, California 90069

213/855-0500

ATTRACTIVE PRICES: DYNAVECTOR, DENON CARTRIDGES, KOETSU, LINN STAX, FULTON, ALPHASON,
BERNING, AUDIBLE ILLUSIONS, BRB, SOTA AR TURNTABLE, WALKER, GOETZ, ROBERTSON, FR, ETC.
COD, SHIPPING 713-728-4343. MAURY CORB, 11122
ATWELL, HOUSTON, TEXAS 77096.
AD

AD

MUSICAL CONCEPTS NEW PRODUCTS: Tp-200 (7 amp
toroid power transformer) replaces standard 4 amp transformer of the Haller DH -200 and DH -220, LIPS (described
elsewhere in this issue), MC -1 preamp board (replaces PC
board of the Haller DH-101, others) dual mono preamps on
a single board with LIPS circuit. Write for our brochure'
review packet on all of our products. Musical Concepts.
1060 Fifth Plaza, Florissant, MO 63031, 314-831-1822.

GOLDMUND STUDIETTO-the #1 turntable w/arm for
less than 52000. A sine qua non for the advanced audiophile. In NJ at Audio Connection 201-239-1799.
AD

MERRILL AR MODIFICATIONS
Subchassis Kit $75. New ARXE 587.50. Platter Coating $10. Replacement Spindle $25. Spring Kit $8. High

AUDIO RESEARCH SP6A PREAMPLIFIER-5795; Audio
Research D350 Amplifier $1295. 509-627.2638. West
Coast. Eves. or Early AM.
THRESHOLD SET

I

Torque Motor 545. Platter Balancing Service 510. Replacement inner and outer platters $135. For all ARXA,
ARXB and the ARXE turntables. UNDERGROUND
SOUND. 2125 Central Ave., Memphis, TN 38104.
(901) 272-1275.

preamp 51500. (918) 582-8944.

THRESHOLD STASIS 2 $1150 Bryston 4B 5850, Audionics RS -1 $425, Thorens TD125 MKII, Magnepan Tonearrn.
Koetso Black, package only $450. Call Earl (212) 7547286. Eve.

THRESHOLD S500 SERIES

II

LOUDSPEAKERS
AUDIO NEXUS HAS JSE INFINITE SLOPE LOUDSPEAKERS. Come Listen. NJ (201) 464-8238, (201) 7302409.

amp $2500 (918) 582-8944

-

HAFLER PLUS -The new Hatter DH220 power amplifier
replacing the DH 200, reinforces David Hatter's commitment to quality in every product he designs. We carry the
full Hailer line, available in either kit or factory assembled.
Own some of the finest audio equipment! Now at extra
savings! PLUS -FREE shipping anywhere in the continental
U.S.. DESIGNATRON'S STEREO STORES, INC., 260 Old
Country Road, Hicksville, NY 11801, (516) 822-5277. AD

And how, Jim Winey, in recognizing the performance advantage
of true ribbon tweeters for esoteric
audio,- has developed a superior
true ribbon tweeter that interfaces
synergystically with Magneplanars.
As with Magneplanars, this patented*
ribbón tweeter is an elegantly simple
device.' However, this simplicity is .
deceiving, for it accomplishes all of
the following:

.

.

STAX SRA-125 INTEGRATED amp for ear speakers. A
good pre -amp plus class A head phone amp. 5275 PPD.
(817) 430-0806. Eves.
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177 Sound Beach Avenue, Old Greenwich, CT 06830
Major credit cards honored. Open 10 AM -6 PM Mon -Sat.

1645 9th Street
White Bear Lake, MN 55110
*Pat. No. 4,319,096

THE MOD SQUAD
2nd Anniversary Sale
This is our way of saying "Thank You" for your support. And, it's the only price cut on modifications all
year. We're taking 10% off the total cost of all orders
placed during the month of July. That's a 10% discount
on all modifications, a 10% discount on all products.
Don't delay. Don't let July slip away. Order today! THE
MOD SQUAD, 542 Coast Highway 101. Leucadia, CA
92024, (619) 436-7666.

AUDIO PERFECTION IN MINNEAPOLIS presents Counterpoint. Hear what music sounds like without Solid State
devices. (612) 866-0083.
AD

interface with Magneplarlars) Affordable

III

A&S OFFERS THE WIDEST SELECTION of high -end
speaker kits and raw drivers from the world's finest manufacturers including Dynaudio, Fried, Audax, Falcon -Acoustics, SEAS, Peerless, Morel, Dalesford Cambridge, Jordan,
Philips, JVC, Siare, and Pinfold. Custom auto speaker
systems are also available. Free catalog. A&S SPEAKERS, Box 7462A. Denver, CO 80207. (303) 399-8609.

ATTENTION HAFLER OWNERS
The Musical Concepts M -110S modification kit for the
Haller DH -110 will elevate your DH -110 to reference quality. Yes, the M110S will compete with the best. Consider the
cost! M -110S 5175/kit 5250 installed. Write for our full line
brochure. Musical Concepts, 1060 Fifth Plaza, Florissant,
MO 63031, 314-831-1822.

Direct drive (no transformer) Low mass
ribbon (only 2.5 microns thick) Bi-polar
operation (no rear cavity or loading) Response to 50 kHz Near perfect dispersion
(360 degrees to 25 kHz)

VANDERSTEEN LOUDSPEAKERS-better built, better sounding, best value: Audio Connection 201-2391799.
AD
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LOUDSPEAKERS
ACOUSTAT MODEL SIXES-Like new $2500. McIntosh
MC 2205 $1300. Original packing and manuals for both.
Will split shipping costs w/buyers. (503) 535-5601.

L

FRIED SPEAKERS 8 KITS
State-of-the-art sound. Try our prices! Free shipping. Also
Nakamichi, Haller, Carver, Mitsubishi, Adcom, digital discs
and players. READ BROTHERS STEREO. 593 King
Street, Charleston, South Carolina 29403. (803) 723-7276.
AD

AWESOME!
ECHELON AUDIO IS PROUD TO INTRODUCE THE
ECLIPSE SERIES LOUDSPEAKER. A DIGITAL
READY, STATE OF THE ART SYSTEM THAT OVERSHADOWS THE REST. HIGH POWER HANDLING
YET HIGHLY EFFICIENT. COMPUTER DESIGNED
AND TESTED FOR EXTREMELY ACCURATE PERFORMANCE. COME UP TO OUR LEVEL OF LISTENING PLEASURE, WRITE: ECHELON AUDIO
P.O. BOX 8086 GADSDEN, ALABAMA 35902-8086.
B8W 801F SPEAKERS like new. 215-567-4626 eves.
ELECTRON KINETICS Eagle 7a (latest) 51,950 ppd. (512)
695-9763.
FRIED LOUDSPEAKERS IN NEW JERSEY!! AUDIO
NEXUS has them all. (201) 464.8238, (201) 730-2409. AD

VANDERSTEEN 2C-DIMENSIONAL PURITY
With recent improvements in driver technology, this classic
is even more analytical and revealing! IN STOCK at
51125.00. Stands extra. FREE SHIPPING to all fifty states,
PR and APO/FPO. WORLDWIDE EXPORTING. Visa and
MasterCard. OXFORD AUDIO CONSULTANTS, INC., Box
145, Oxford, OH 45056-0145, 513-523.3333, TLX427791.
AD
KEF 105.2 SPEAKERS. Best offer. Philadelphia.

(215)

545-1160.
KOSS MODEL -2 ELECTROSTATIC LOUDSPEAKERS,
stands, Pyramid T1 ribbon tweeters. Pair each. 120' monster cable. $1500. Andy (505)-667-1330 662-9111.

ORPHEUS MODEL 8 LOUDSPEAKER-At 51150 pair, it
is setting the competition on its ear! Find out why! AUDIO
AD
ADVOCATE, Short Hills, NJ (201) 467-8988.
PROAC TABLETTE SPEAKER IS RATED STATE OF
The Art by Absolute Sound Magazine and yet retails for
only $550 prl Hear them at these fine dealers:
DALLAS, TEX.
OMNI SOUND
FT. WORTH, TEX.
POWER BASE
TUCSON, ARIZ.
WILSON AUDIO
SAN DIEGO, CAL.
STEREO UNLIMITED
LOS ANGELES, CAL.
PAUL SEYDOR AUDIO
LOS ANGELES, CAL.
SHELLEY'S STEREO
EUGENE, ORE.
BRADFORDS HI Fl
NEW! PROAC DOUBLETTE AND STUDIO 2 MONITORS!

KLIPSCHORNS (2) VERY GOOD CONDITION. Speaker
Lab SKs (2) excellent condition. Phone (803) 667-0141.
After 6 PM.
PROAC TABLETTE WALNUT. New in box with warranty.
$420 PPd. (817) 430-0806. Eves. Rte 3, Box 219, Roanoke, Texas 76262.
SPENDOR SP1-JUST SPLENDID!
Imagine a Spendor BC1 with increased power handling,
tighter bass, Improved transient response but still modestly
priced. You have just imagined a Spendor SP1 (5900/pr.,
caster stands 590/pr.). FREE SHIPPING in US and PR.
WORLDWIDE EXPORTING. Visa and MasterCard. OXFORD AUDIO CONSULTANTS, INC., Box 145, Oxford.
AD
OH 45056-0145, 513-523-3333, TLX427791.
J. B. L. SPEAKERS AND COMPONENTS used - bought,
sold, and traded 1-313-229-5191 eves. aft. 7 EST

VANDERSTEEN 2C
With the Orpheus SW12 subwoofer-an awesome combination! ORPHEUS AUDIO, Locust Valley, NY (516) 6765082.
AD
SPICA SPEAKERS AND STANDS. Also available: Haller,
PS -Audio, Kyocera, Micro-Seiki, Grace-Free shipping.
Mobile Recording Co., 9703 Deerfield Mall, Carmel, IN
46032. Call (317) 846-5308 After 5 for prices/appoint-

PD

OO

le

O

SAVVY EQUIPMENT REPORTS AND SPIRITED EDITORIAL CONTENT
-Send S20 for 10 issues. Stereophile. 1107c Early Street. Santa

Call toll -free 800/821-3528

NM 87501 or

MULTI COMPONENTS

MULTI COMPONENTS
AMP (INTEG) SANSUI AVDII-MK2/Deck-Sony
215-567-4626.

Fe.

MTL-10,

JBL HARTSFIELD CABINETS w o speakers, good condition, $100 ea, Phase Linear 7008 $425, Phase 400 $300,
305-776-4915.
LINN & NAIM-NEW ARM, CARTRIDGE 8 MORE
Hopefully we MI have these NEW products by the time you
read this: Basil( Plus arm, Karma cartridge, Naim Hi -Cap
Power 'Supply, Naim SNAIC Interconnect cables. Hear all
of the LINN NAIM components in our SINGLE SPEAKER
DEMONSTRATION ROOM. FREE SHIPPING to all fifty
states and APO/FPO. WORLDWIDE EXPORTING. Visa
and MasterCard. OXFORD AUDIO CONSULTANTS, INC.,
Box 145, Oxford, OH 45056-0145, 513-523-3333,
AD
TLX427791.

DEMO SALE! PLASMATRONICS speakers $3500 pr,
VSP LABS Gold Edition amp 5975. The Stereo House
(505) 672-1177. 86 Joya Loop, Los Alamos, NM 87544. AD

JANIS WI SUBWOOFERS with matching INTERPHASE
IA crossover/amps, mint, $1900; mint BEVERIDGE 2SW-2
electrostatics, $3200; Lee: 317-463-4457.

AAAA-STEREO SHOWCASE -DAYTON, OHIO
We offer the following-Linn Sondek LP -12, Linn Loudspeakers Naim Audio, Heybrook Speakers, and turntable,
Creek Audio, Audiuquest and Can-A-Lign. Discover the HIFI Hierchy, and single speaker demonstrations at Stereo

Showcase. Stereo Showcase, P.O. Box 652, Dayton, Ohio
45409 (513) 299-2811.
AD

HARMAN/KARDON, NAKAMICHI, TANDBERG, CROWN,
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO VOICE AND OTHER QUALITY COMPONENTS. BEST
PRICES -PROFESSIONAL CONSULTATION. AMERISOUND SALES, INC.; P.O. BOX 24009; JACKSONVILLE,
FL. 32241. EAST: (904) 262-4000; WEST: (818) 840-0878.
EXCEPTIONAL AUDIO REPRODUCTION SYSTEMS
REGA. HEYBROOK, AR, THORENS, DUAL turntables;
ZETA. SYRINX, PREMIER, LOGIC, HELIUS, REGA tonearms; ADCOM, ARCAM, AUDIRE, CREEK, COUNTERPOINT, KENWOOD BASIC, KYOCERA, ROTEL, SHERWOOD, VSP LABS electronics; FRIED, HEYBROOK, MAS
925, MORDAUN--SHORT speakers; SUPEX, TALISMAN,
GRADO 8 SIGNATURE, ARCAM, REGA cartridges; AUDIOQUEST, DECCA, NITTY GRITTY, THE PIG and other
accessories. EARS, P.O. BOX 658-U, W. COVINA, CA
91790. 818/961-6158 EVENINGS, WEEKENDS, MC/
VISA. MONTHLY SPECIALS.

The art of
shapmg sound.
I

Does your music sound better in
the next room? Pro audio kills
resonances with SONEX
acoustic foam, and now you
can too. Control acoustics
and turn your room into a

studio. At midrange,SONEX

.';`9"

has twice the sound absorption r;",

of good carpeting for about the
same cost. If your dealer doesn't
have SONEX, send us $40 for a
sample box of four 24"x 24"

\

sheets, or write for our color
brochure.

¡Ilbruck/usa
techniques with foams
3800'Washington Ave. N. Minneapolis, MN 55412

ments.
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COMPACT
DISC
CENTER

(518)
664-2550

MULTI COMPONENTS

MULTI COMPONENTS

HARMAN/KARDON ST-7 with 2 cartridges $145, Yamaha
T-1 $170 Chris Stratmeyer 70 Cross Keys, Florissant,
Missouri 63033 314-837-0420,314-921-0191.

INVENTORY REDUCTION. Monster Cable Alpha 1 $360,
Power Line Two $2.75 foot, Denon HA -1000 $225, Crown
SL -2 $419, Perreaux SA -2 $749 B8W 801F 52199lpair,
AD
SOTA. 512-366-3691.

P.O. Box 616
CLIFTON PARK NY 12065

QUALITY, AT AFFORDABLE
FREE CATALOGUE
PRICES
LARGE SELECTION

r1-3

4per

disc $

OVER 10

$15.99
$14.99

NAKAMICHI TX -1000 TURNTABLE Lustre 801/EMT
Vandenhul Cartridge $5,000, 1 Citation XX Power Amp
$4,000, Sumo -The Power $1,095. Please call and ask for
AD
Christopher Hansen at (213) 858-8112.

I

1
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ANNOUNCING A
MAJOR DESIGN
ADVANCE FROM
VMPS
After driver selection. crossover design is the most

critical element determining loudspeaker performance. For the past ten years we at VMPS have advocated correct relative driver polarity and phase
coherent filter networks as essentials for system
minimum phase response, the prerequisite for true
waveform fidelity in any transducer. First order,
6dB/octave crossovers in VMPS speakers maintain phase coherence, prevent time delay and insertion losses, and in conjunction with drive elements
specially designed to complement such a slope, have
contributed to our worldwide reputation for unmatched low distortion, linearity, tremendous dynamic range and outstanding bass response.
The first order filter network has a drawback: response outside the driver passband is rolled off very
gradually, and driver crossmodulation can become
an audible phenomenon even in the best of such
designs. To rectify this problem without sacrificing
the virtues of the first -order network. VMPS introduces-for the first time in commercially available
five -and six -way speaker systems-Quasi Second
Order (OSO) filter networks in our five floorstanding
systems (MiniTower II, $309 ea kit, $439ea
assem; Tower II, $419ea kit, $599ea assem;
Super Tower/ R, $679ea kit. $969ea assem;
Super Tower 11a/R, $999-1199ea kit. $14991699ea assem; and the fabulous Widerange
Ribbon, $5995 complete, $7500 in the Special
Edition with all WondercapsTM and Randall Research
internal wiring) and three bookshelf systems í404b,
$1 29ea; 606c, $1 99ea; 808c, $289ea). The OSO
circuit dramatically reduces driver interference effects, resulting in an amazingly spacious, unboxy
sonic presentation (something all enclosed speaker
systems must strive for) and even lower THD and IM
products. We believe the naturalness and fidelity of
these speakers to be unsurpassed by any competi
tor regardless of size or price, setting new high standards for sound quality per dollar.
Hear the new DSO series at the dealers listed below
(and don't forget our new Subwoofer, $250ea kit.
$375ea assem, and Electronic Crossovers,
$250 and $395 ea) or write us for brochures and
test reports. Kits include fully assembled cabinets
and prices include free shipping in USA.

VMPS AUDIO
PRODUCTS
div (tone Audio

1016 Contra Costa Dr.,
CA

El

Cerrito,

94530 415-526-7084

Hear VMPS at: The Listening Studio, Boston;
Cuomo's, Salem NH; Mike Hilliard, Shreveport
La; Audio Labs, Des Moines lo; Efficient
Stereo, Woodland Hills CA; The Long Ear, Big
Bear Lake Ca; Sounds Unique, San Jose Ca;
A-Vidd Electronics, Long Beach Ca; (tone
Audio, El Cerrito Ca; Leisure Electronics,
Chugiak Ak; Arthur Morgan (rep), Altamonte
Springs FI.
Note: VMPS speakers delivered after 6/1 /84 are
equipped with our new Son of Superdome
softdome tweeter,

a

DEEP SIX SYSTEM
(ABOUT
$6000)

Amplifier:

Linn Sondek Lp-12
Talisman S
Linn Basik LV-X
Adcom GFT1-A
Acoustat TNP
Acoustat TNT -200

Speakers:

Acoustat

Turntable:
Cartridge:
Tonearm::
Tuner:
Preamp:

THE ULTIMATE RCA -TYPE PHONO PLUG. Five part
construction, teflon dielectnc, ground compression ring
gives positive strain relief, well -anchored center pin, 14K
gold plate. DBP-13PX (2) price per pair (redlwhite) 514.95.
Include $2.50 handling under 545.00. For complete information write: DB SYSTEMS, Main St., Rindge, NH 03461
(603) 899-5121. Enclose $1.00 for color photograph.

SOUND AUDIO
GET PERSONAL WITH
YOUR MUSIC
ALPHA ONE
ASTATIC
AUDIOOUEST
BELLES
ORACLE COUNTERPOINT
DUNTECH
LAST MIRAGE
MONSTER CABLE
SOUTHER
TALISMAN
NITTY GRITTY ONKYO INTEGRA SNELL SONEX
SOUND CONNECTIONS SONRISE TWEEK

2+2

BY SINGER
SOUND
Avenue
227
Lexington
New York, NY 10016
(212) 683-0925
WATCH FOR NEW LOCATION!
165 E. 33RD ST, NYC 10016
CALL FOR DETAILS

"BEST TRADES
OFFERED"
LEXINGTON, KENTUCKY 606-269-4118
AD

START WITH
SEPARATES
SYSTEM 1

MORE WITH
FOUR SYSTEM
(UNDER $4300)

(UNDER $2700)

Linn Sondek Lp-12
Linn Basik LV-X
Audioquest 404
Adcom GFT1-A
Counterpoint SA -7
Robertson 2140
Fuselier 3.3

Turntable:
Tonearm:
Cartridge:
Tuner:
Preamp:
Amplifier:
Speakers:

Rega Planar 3
Dynavector DV -10X3
Adcom GFP-1A
Adcom GFT1-A
Adcom GFA-2
Snell Type E's

Turntable:
Cartridge:
Preamp:

Tuner.
Amplifier:

Speakers:

SOUND BY SINGER
227 Lexington Avenue

SOUND
BY SINGER
227 Lexington Avenue

New York, NY 10016
(212) 683-0925
WATCH FOR NEW LOCATION!
165 E. 33RD ST, NYC 10016
CALL FOR DETAILS

New York, NY 10016
(212) 683-0925
WATCH FOR NEW LOCATION?
165 E.33RD ST, NYC 10016
CALL FOR DETAILS

AD

Luxman

Harmon Kardon
Tandberg
Boston Acoustics
Audio Control
Sherwood
ADS
Hitachi
AIWA
Denon
Revox

Preel
et /t

Grace
MMK
B&O

Onkyo
Ortofon
Hatter
Thorens

AD

ACTIVE ELECTRONIC
CROSSOVERS
STEREO BI -AMP
STEREO TRI-AMP

$139

$230

Level controls and sub -sonic filters,

SME

We Deliver FREE
Anywhere In the

8 Many More

Continental USA!

the SOU NIj4ppitiactU
6067 Jericho Tpke., Commack, NY 11725
Charge it...Call 516-499-7680

summers, optional. Filters, regulated
power supplies, equalizers, are also
available.
Free catalog and price sheet

reed~

Eng. Lab.

11828 Jefferson BI. Culver City, CA 90230
PHONE (213) 397.9668

- andall Research Cable System.
.. the indispensible component

slightly less elaborate version

Superdome tweeter still available as an
extra cost option. Superdome and Son of
Superdome feature ferrofluid cooling, two -layer
of our

voicecoils, very high power handling, and the finest
17925-a
sonics of any driver of its type. Son of Superdome is
supplied at no increase in price. Owners wishing to
update to OSO filters or either of the new tweeters
can do so at low cost; contact us for details.
106

sky park circle

irvine, ca 92714

714/261-9141
AUDIO/AUGUST 1984

MIJSIC, NOT .JIJS'I' S(1tJ'1).

MULTI COMPONENTS
SUMMER DEMONSTRATOR SALE
Conrad -Johnson demonstrator units, mint, with full factory
warranty: MV75a-1--$975,; MV45-$550; HV1A-$425.;
PV -3 assembled-$280.; PV2ar-$550.; Meridian 105
power amplifiers (dual mono) -$525.; Meridian 104 tuner-$350. Bryston 1B preamplifier-$550, Pyramid Met 9
tweetersHaller D
preamplifier kit
Nakamichi H1COM Noise reduction unit-$250. Nifty Gritty record cleaner (new) Reg.
$400 -Sale $225. VPI HW-16 Record Cleaner demo unit
reg. 5335. -Sale $200. Snell Type C loudspeakers $1500/
pr Reg-(new) -Sale $950/pr; Snell type E (old style)
$500 pr. Other manufacturers and models available. Audio
Concepts, 2200 Southwest Freeway, Houston, TX 77098,
(713) 527-0774. Closed Mondays
AD

Reg$495/pr-Saler.

SERVICES

Our equipment is designed to reveal the full range of music. Hear it a9 at Chestnut Hill Audio:
Accuphase. Acoustic Electronics, Amber, Apature Apogee, Audio Pro, Audioquest,
BMK Components, Berning, CWD, Counterpoint. DB, Denon, Duntech, Dynavector, EMT. Entec,
Euphonic, Fourier, Grace, Haller, Janis, Koetsu, Kiseki, Krell LAST, Linn Sondek, Live Wire.
Mark Levinson. J A Michell, Monster Cable, Music Reference, NAD, Nairn, Oracle, Origin,
Pioneer Video, Proton. Pyramid, Ouad, RGR, Rogers, Signet, Sony, Souther, Spectral. Spendor,
Symdex, Syrinx. Talisman. Tandberg. Thorens, 3D Acoustics; VPI, VSP Labs Vandersteen, Zeta.
We are located at 311 Cherry Street. Philadelphia. Pa 19106. (215) 923-3035.
,

MJl

(1I11S

AUDIO PULSE SPECIALISTS. Repairs -ModificationsUpdates -Sales. WALTS AUDIO SERVICE, 111 East Rialto Ave., Rialto, Calif. 92376. (714) 875-0776.
PRECISION AUDIO SERVICE. Japanese and Domestic
Amplifiers, Preamps, Electronic Accessories, etc. Matched
transistors, metal film resistors, quality capacitors used in
repairs. Current and vintage tube equipment restored. Low
overhead, reasonable rates. All work guaranteed. B.S.E.E.
on staff. 212-526-8430, Jamaica, NY
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Nitry Gritty
Onkyo
PS Audio
RoAc
Randall Research

Relies

Reference Recordings

MAXELL

CJ Walker

Robertson
Sheffield
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DECCA VDHUL PHONO CARTRIDGE for those seeking
perfection and unprecedented musicality. Audio Connection In NJ 201-239-1799.
AD
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EMINENT TECHNOLOGY
Straight line tracking frictionless air bearing tonearm:
Now our sole arm recommendation, just rated Class
1A by IAR, the AB1 extracts the most subtle nuances
that you have NEVER heard from your discs before.
Performance easily worth twice Its price: $600!

5.48
6,48

t0an P
(617)8. 4008
n°ra.ot°sto.00.sslov^as9p
M^^ta

(214) 931-6664

DIAMOND NEEDLES and STEREO CARTRIDGES at
DISCOUNT PRICES for SHURE, PICKERING, STANTON,
EMPIRE, GRADO, AUDIO TECHNICA, ORTOFON, MICRO-ACOUSTICS, SONUS, ADC and LAST, send
S.A.S.E free catalog. LYLE CARTRIDGES, Dept. A., Box
69, Brooklyn, NY 11218. For fast COD service Toll Free
800
N.Y.Stto (212) 871-3303. 9AM
8
2 1-906.
P

e

Hi -Fi.

Tneshold

4833 Keller Springs Rd.
Dallas, Texas 75248

DECCA VAN DEN HUL Cartridge -incomparable sound,
high output! In New England exclusively at Audio By A.J.
Conti; 38-A Gowing Rd, Hudson, NH 03051 (603) 8834504.

L`
reba
1750 before
L5000HG
L750U HG
L830

7'9
Di$cwashef C ALL!
6.3
Accessories:
CALL!
N; Most BrandsVideptw1pIST.ASAl-ES

xts

Omni Sound

CARTRIDGES/TON EARMS

6.1.4
4 4iS

Cable.
Spica

58

8.2a

1750
SONY

.gyp

Sa,ra

i

Tip HGX GO1D1 b.

Í.
t$ 988

LN90

Farman-Kardon

MAS
Monster

98

1.9$

D 90

c

MAXELL
1120

1'9-a

UGX90
UCXS 90
HF 90
TDK
SA 90

Acoustat
Audible Illusions
Audio Source
Aud ioq uest

Conrad -Johnson

VIDEO TAPES

AUDIO TAPES

DALLAS
AR

AUDIO PULSE SERVICE. Factory trained technicians.
Write us about Model One update kits. White Labs 10528
Lower Azusa Rd., Suite 192A, El Monte, CA 91731. (818)
446-5346.

11111 AIJI)I():II).

.

.
.

i

,
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AUDIO ONE

U

WIRE

8788 Sunset Boulevard.
Hollywood, California 90069

213/855-0500

-

~Ilk

-32West

AD

KIMBER KABLE
HIGH PERFORMANCE
SPEAKER

Strong in the West, headin' East.

ASK YOUR DEALER
Manufactured by;
RKB Industrial. Inc.
2058 Harrison Blvd.
Ogden, Utah 84401
(801) 621-5530

AUDIO/AUGUST 1984
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601 51h Ave., New York, N.Y. 10017 212-319-6200
CITATION ORACLE FUTTERMAN DUN. TECH VSP LABS WIN LABS
CLASSE AUDIO SOUND LABS ENERGY N V A(DIO LABS JENSEN VIDEO KYOCERA
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TUBE EQUIPMENT

PARTS/ACCESSORIES

ATTENTION WANTED: MARANTZ, MCINTOSH, LEVINSON, DYNACO, QUAD, BERNING, TANNOY, ALTEC,
JBL, WESTERN ELECTRIC. 713-728-4343, MAURY
CORB.

GRUV-GLIDE IMPROVES RECORD FIDELITY. Hear the
difference. Simple application. One time treatment. Increases record life. Removes static. Kit treats 200 records.
521.95. GRUV-GLIDE, Box 19003, Las Vegas, NV 89132-

DYNACO OWNERS: 60,000-Ib buyout of Dynás remaining inventory! Tubes, transistors, circuit boards,
sheet metal, manuals ... more. FREE BARGAIN
CATALOG. SCC. Box 551(AM), Dublin, OH 43017.
(614) 889-2117. VISA/MC/COD.

JANIS W1 SUBWOOFERS (PAIR) with interphase crossover amps (pair), 60' monster cable. $1500 total. Andy
(505) 667-1330/662-9111.

Authorized Dealers
ALABAMA
Leis Audq, armingt
ALASKA

405E Northern Lights Bred
Anchorage

¡¡A

Tucson AZ

,

Noma.

Los Angeles CA
Sound IImpages Los Angeles. CA
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Boulder. CO
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Inc Grand Junction CO
C And S M of Colorado Springs, CO
Listen
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Mounn Muse. Val.

CO

N F stereo House Inc , New,nopn. CT
Sounds IrtorMge Bropklold LT

Audo Ltd

Hear Here

Koctnse Genre. NY
Cnastntustomsouno, Southampton. NY
tine Audo Experts Inc Wrote Plans NY
Eerno on Unumoed Rovyn HIS NY

The Listening Room, Scarsdale NY
Sound Concepts. Mt Kisco. NY
NORTH CAROLINA
Muvc RóMer Georgetown. NC
Audo Showcase. Morganton. NC

Endteld. CT
Old Greenwcn. Cr

Audrocom Inc
Marten Place

Eect's

SELL OR TRADE: Quality Tube Electronics (A.R,C. and
McIntosh) for Crown p.a. Amps, David Clark, 4914 N.
Pennsylvania Street, Indianapolis, IN 46205.

Aud o D.mensmns. Oklahoma Coy. ON

OREGON

.ea Audo. Beaverton, OR
Oregon Typevmter Eugene, OR
Chen

n

Galleroue

Morgan Musa C0

?ter

FL

12AX7, $2.99 each; Amperex (British) EL34 6CA7 (tall
slender style), 519.95/matched pair. Complete kits:
Dyna Mk4 40W mono power amp, $199.00; Dyna
PAS -3X stereo preamp, 5149.00. FREE BARGAIN
CATALOG. SCC, Box 551(AM), Dublin, OH 43017.
(614) 889-2117. VISA/MC/COD.
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WHOEVER SAID THAT TUBE ELECTRONICS had to be
ugly or unreliable hasn't seen Counterpoint! The Audb
Doctor, Buffalo, MO. (417) 345-7245
AD
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SUBSONIC FILTERS, 18 or 24dBioctave (from 598.50
emove unwanted noise/thumps from passband. Free Nye
w/reviews. ACE AUDIO CO., #532 -5th St., East Northport
NY 11731.2399-(516) 757-8990.
THE MOD SQUAD
2nd Anniversary Sale
This is our way of saying "Thank You" for your support. And, it's the only price cut on modifications all
year. We're taking 10% off the total cost of all orders
placed during the month of July. That's a 10% discount
on all modifications, a 10% discount on all products.
Don't delay. Don't let July slip away. Order today! THE
MOD SQUAD, 542 Coast Highway 101, Leucadia, CA
92024, (619) 436-7666.
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For More Information Contact:
Anolo.Amenoan Audio. PO Boo 653, BuRalo, NY 11240
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OreCampuses

NH
Exeter, NH

NEW JERSEY
Stuarts Audo Wesneld NJ

AwlAudo Lab.
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s Auorlu Crr

213/855-0500
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8788 Sunset Boulevard
West Hollywood, California 90069
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RANDALL RESEARCH
Cable Systems: Serious about your system? You
need to wire it totally with Randall Cables. All other
cables lack the clarity, Impact, musical timbre,
smoothness, localization and phase coherence of the
Randalls. Typically, you receive ten times the sonic
Improvement per dollar compared to changing
electronics. Just rated world's best by English Hi -F
News. Free Shipping (US). Call for prices.

*Moog. Man

Vows Li rWnnrs.
Manton. Man
NEW BRUNSWICK
Whl a K ds Moncton NB
NOVA SCOTIA
Must: Stop DanmouTn NS
NC al Orsinbulors. Truro, NS
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lo Audq. Ottawa Ont
narey Browne, Sudbury Ont
Stereo K,ngsron. Om

ermrgnam, MI
Poatt fletemu. Grosse Point, MI
stereo one.

GOLD LION, "INDIA", TELEFUNKEN TUBES. Cramolin,
Furman Sound, Hartley, Kimber Kable, LAST, Precision
Fidelity, Sheffield, SONEX, VPI. VECTOR ELECTRONICS, 2030 NW Marshall #104, Portland, OR 97209. 503227-5641. VISA MASTERCARD, AMERICAN EXPRESS.
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)Soundtrac Audo. wnnOes
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ELECTRONIC CROSSOVERS: 6, 12, 18dB/octave. Kits
from 5106.50. Transient -Perfect Crossover, $175. Free
folder. ACE AUDIO CO., 532 -5th St., E. Northport, NY
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COTTER NFB-2 NOISE FILTER BUFFER with PW-2 power supply. 5500 both. Two sets available. Andy (505) 6671330 662.9111,

lereo 500ppe Tacoma. WA

rs E Heaserl Greco

SMRO
UMW Systems I5L

Auden Lebss..rDues

WASHINGTONLSCnurcn,
QNin,Lve Prato Seamen WA
ESreroreen Audo Bremerton, WA
WISCONSIN
SLon1 WI

MOST ELECTRIC CROSSOVERS are designed without
regard to waveform fidelity. Did you know that even passive
designs like the Dahlquist cannot be phase correct? Did
you know that buzz -words like "Transient Perfect" do not
mean phase correct? Our X-1 crossover will pass a perfect
square wave because it is totally phase coherent. It features purely passive filtering, full regulation, and performance best described as remarkable. 20c stamp gets our
"Off -White Paper" GSI P.O. 158 Station 'A' Flushing, N.Y.,
11358 212-357-5859. Soon to be reviewed by Stereophile!

PARTS/ACCESSORIES
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QUICKSILVER MONO TUBE AMPLIFIERS-sound
and value without compare. Audio Connection 201239-1799.
AD

TENNESSEE

On ndo. FL

Fabric. Melt

Sound

Raleigh NC
Greensboro. NC

rartston Auto Dayton. SH
o Sound. AMppn OH
mer s Steeo Centre. Coumbus.

FLORIDA
Audio Etc

LOW DCR AIR CORE INDUCTORS ARE OUR ONLY
PRODUCT! Wide selection of cols wound with twelve and
sixteen gauge wire! Custom orders welcome) Lowest
prices! Rush C.O.D. orders accommodated! Free Information! Wilsonics, 2111-M 30th street, Suite 1138, Boulder,
Colorado 80301, (303) 449-2394

MCINTOSH SOLID STATE-bought, sold, and traded- 1313-229-5191 aft. 7 EST

Minority Dunum, NC

OHIO

Hoax

New Haven CT

Adraa. Npwch, CT

So

VVinm

PENNSYLVANIA

CONNECTICUT
Tweeter Etc

GENELEX GOLD LION POWER TUBES
KT8&-$68 MATCHED PAIR
KT77-S58 MATCHED PAIR
KT66-556 MATCHED PAIR
INDIA REFERENCE TUBESECC83-$12 ECC82 or 81-58
SOUND GOODS -2627 SOUTH BASCOM,
CAMPBELL, CA 95008
408-559-1920

Audio Command Systems

Autophoncs Inc

CA
CA

Bard, Berancy

The Sounding

NY

Audio Rreammroudhs Manrussel, NY

Auto Sound Inc

Palo Ado
Lake Tahoe., CA
se CA

544nr

afYAus
acuu
Sour¿ Ránester
WLMown

Mobue Sound

CA

Monterey CA

ee

Stereo.

U

U

Steno Homan. Lalau

Sank

Transco deer Audq Ltd AmnnfL NY
Un,Cpm Au mo Balavu NY
Innovanse Audio Moab" NY
Amman Aud,opne Inc New York. NY
Para Ave Audq. New York NY
Tula Hi Fr- New York NY
Audio Salon New York. NY
?Mona A
VVdeo Cons Ltd
NV. NY
ar

OmegaHitFelony PClaremont
Newporto Newlin Bears.
Golden Ear Cngo.

.

.

RaboAnanMmnNnUdale

House DI Neural sound G4rgae CA
Stereo One Inc San Degg CA 92115
freer Sound Center San ego. CA
Dunensorn In Stereo Torrance CA
Jonas Maw Sound. Santa Mona. CA

Guau sound rsan

nc

h Happy Ea

Christopher Hansen. los Mahe, CA
Pans Audo Los Mgees CS
Henry Redo, los Angeles CA
Audio Cornnnd Command West)

oNpuays

1

GLa

A2

CALIFORNIA

Den, Van
Car SOWN

s

NEW YORK
bobby 0 s Auto Wood Huntington, NY

AK

Sound Aevtce,

NM
NM
Carlsbad. NM

WfDaurdIQuyerrrglaune.

The
Beasoe

Snmev, s Auden

ARIZONA
Wilson Audio Ltd

0003.

NEW MEXICO
Hudson's A.Olo Center

Al

nr.

1

USA

.

Listen to the BPA-100B High Technology, High Definition Amplifiers. Meets all the design criteria
of
Ottála and Cherry. Features nested multiple feedback loops, wide bandwidth and high
slew rate with
a dominant pole frequency of 15KHz, resulting in ccnstant feedback and
zero phaseshift from DC to 20
KHz. A fully regulated power supply yields true DC coupling and incredibly solid
bass. No protection
circuitry within the signal path, yet fully protected_ 100 w/ch. Into 8 ohms, 175 w/ch. into 4 ohms and
350 wyro 8 ohms in the built-in bridge -mono mode- Coming soon: Model LCA-10
preamplifier.
Spectrascan. Inc. 5923 N. Nevada Ave., Colorado Springs, Colorado 80907,
(303) 599-9254 Dealer and rep-esentative inquiries invited.
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PARTS/ACCESSORIES
STEREOIZE YOUR CABLE TV. Full rich sound on your
audio system. For parts list and hook up diagram send
51.00 and S.A.S.E. to: Audio Stuff, P.O. Box 29616, Thor ton, Colorado. 80229-0616.
2

KRELL KSA-50 CROSSOVERS $825 each,

1

-

----'
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Oak Cabinets 51,500 pair, HOD Oak Stands tg $1,200
pair, MLAS/Decca Ribbons C $395 pair, miscellaneous
Mark Levinson Cable HF10C plus silver wire + Camacs +
Ftschers for $695... $12,500 Complete. Please call Chris
topher Hansen at (213) 858-8112.
AD
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XX tá $3,995, 2 Mark Levinson LNC-2 Mono 2 -way crossovers 100Hz and 7kHz tñ $1,200 each, 2 Hartley 24 Inch in
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BLANK TAPE

COMPACT DISCS

AMPEX PROFESSIONAL SERIES AUDIO TAPE
SALE High quality open reel 1800' m- 2400' on 7"
reels, used once. Case of 40, $45.00. 101/2" x 3600'
and cassettes available. Master Care Visa. Valtech
Electronics, Box 6-A, Richboro, PA 18954 (215) 3224866.

RECORDED TOTALLY DIGITAL. Free catalog DMP, Box
2317, NY, NY 10185.

CD PLAYERS
COMPACT DIGITAL DISCS AND PLAYERS!
In stock! Many titles. Fast, FREE shipping. Also: Mitsubishi,
Klipsch, Nakamichi, more (see our Hailer ad.) READ
BROTHERS STEREO 593 King Street. Charleston, South
AD
Carolina 29403. (803) 723-7276.
KYOCERA DA -01 CD PLAYER. Mint. $500 or B.O. First
child on the way, must sell. (603) 542-7151 weekends.

BLANK TAPE
TAPE WORLD

TOLL FREE

1-800-245-600

TDK: MAR -90
6.29
TDK: MA -90
4.29
TDK: SAX -90
2.99
TDK: ADX-90
2.59
TDK: SA -90
2.09
TDK: SA -60
1.89
TDK: AD-90
1.89
TDK: AD-60
1.49
TDK: D-90
1.10
TDK: D-60
.99
MAXELL. TDK: T-120, L-750 Hi -Grade
8.59
MAXELL, TDK: T-120, L-750
6.59
MAXELL: XLI or IIS-90
2.89
MAXELL: UDXL I or 11-90
2.29
MAXELL: UDXL I or 11-60
2.19
MAXELL: UD-90
1.99
MAXELL: LN-90
1.29
MAXELL: XL 35-90B
6.49
MAXELL: ÚD35-90
4.99
SONY: UCXS-90
2.49
WE WILL BEAT ANY COMPETITORS PRICE OF
THE TOTAL ORDER, INCLUDING ALL SHIPPING
AND HANDLING CHARGES BY 1%. 53.75 SHIPPING ANY SIZE ORDER IN US. VISA, MC NO EXTRA CHARGE. COD ADD $1.65. MINIMUM COD
ORDER $40.00. PA ADD SALES TAX. ALL ORDERS SHIPPED WITHIN 48 HOURS. M -F, 8:30-5:00
1

323 BROWN AVENUE, BOX 361, BUTLER, PA
16001
412-283-8621

REEL TO REEL TAPES -Mostly Ampex, used once, un boxed, 1800'. 50 reels -548.00, sample reel 52.00. Prices
include shipping. COD orders accepted Paragon Sales,
Inc. POB 2022, Joliet, IL 60434 (815) 752-9212.
SURPLUS AMPEX 671 SCOTCH 24 00' box of 62, 556.
SCOTCH 3600' box of 30, 75. COD or check. CK Ltd., P.O.
Box 527, Cottondale, Florida 32431

PRERECORDED TAPE..

DIGITAL COMPACT
DISCLUB

Join and get SUPER SELECTION, SUPER LOW PRICES,
TRADE IN PRIVLEDGES. Free updated quarterly catalog
with 1000 titles. Send $1.00 (Refundable with membership)
for DETAILS TO SOUNDPRO DISCLUB-A, P.O. Box 645,
Carmel, Ind. 46032

RECORDS
CLASS -A -UNDERGROUND: Audiophile discs, cleaners,

LIVE OPERA TAPES, CASSETTES, DISCS, INCREDIBLE SELECTION. FREE CATALOGUE. LIVE OPERA,
BOX 3141, STEINWAY STATION, L.I.C. N.Y. 11103

COMPACT DISCS

JAZZ CDs

-

COMPACT DIGITAL DISCS exclusively -from stock
classical, opera, jazz, film-catalog $1.00, refundable with
order -Ethel Enterprises, P.O. Box 3301, Dept. A, Falls
Church, VA 22043.
COMPACT DISCS -1300 TITLES -LISTED NOW! Immediate delivery! Classics-Pop-Jazz! -FREE Catalog
available. Phone or mail orders -Master Card 8 Visa.
LAURY'S RECORDS 9800 North Milwaukee. Des Plaines.
II. 60016 (312) 296-0420
WHAT IS "COMPACT DISC DEPRESSION?" Spending
55$ on disappointing CDs! But your CDs are prized by
others. Send titles of CDs you'll trade and/or those sought
on ONE 81/2 x 11 TYPEWRITTEN page with name, address and phone. Receive First Edition of CD owners' lists
within 6 weeks. UNLIMITED POSSIBILITIES! Send $15
check or money order ONLY along with your list to:
Compact Disc Exchange Newletter
250 Osceola Court
Winter Park, FL 22789

cassettes at HUGE savings. Mobile Fidelity, Sheffield,
compact discs, Last, Imports. Visa and Mastercards accepted. Free catalog: 35 North, Greenbush Road, West
Nyack, NY 10994.

RARE OUT OF PRINT RECORDS: Warehouse stock reasonable prices. Catalog 52., Melody House Records, Box
607, Ansonia Station, New York, NY 10023.

LISTEN
TO A

LEGEND

-Qay GUARANTEED SAVINGS

so cl
4:2

"Why Settle For Less When

You Can Own The

Best"

Professional Advice
FREE Delivery & Set Up
Relaxed NO RUSH** Showroom Financing Available
Trade-ins Accepted
Custom Installation & Repairs
FEATURING OVER 60 BRANDS INCLUDING.
ADS Advent Aiwa AKG Alpine Amber AR Audio Control Audio Source Blaupunkt

Bose Boston Celestion Concord DBX Denon Dual Dynavector Energy Loudspeaker
Grace Grado Harman/Kardon Hitachi JBL Kyocera Mitsubishi Onkyo Ortofon
Phase Linear Proton Pyramid Robertson Audio SAE Sequera Sherwood Signet
SoundCraftsmen Sony Sound Dynamics TandbergThorensC.J. Walker And More...
CAR STEREO
ADS Alpine Alphasonik Altec Blaupunkt Clarlon/Audia Concord JVC AFS/KRIKET
Phillips Sherwood Sony Ungobox And More...
Call or Write Harold Minter. Proprietor

performance audiolvideo

365 South Bayview Ave. (Corner Atlantic Ave.)
MC

VISA

AMEX

Freeport, Long Island. New York 11520

(516) 378-4389

Tel.
Just 35 min. from Manhattan by car or railroad.
Showroom Hours: Mon. -Fri. 12 noon to 7 p.m. Sat. 11 a.m. to 6 p.m.
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Retail
Mallorder
Export

For more than a decade Rogers has
earned a reputation for producing

musically articulate loudspeakers.
If you take the time for a serious
demonstration, Rogers performance
will become self evident.
For the name of your nearest authorized dealer, please write:

Rogers
BRITISH
U.S.A.
Naiad Products Inc
Box 1250 Falls Sta.
Niagara Falls. N.V.
14303-0260

HIGH-FIDELITY

CANADA

Naiad Products Inc
Box 1840
Brantford, Ont.
N3T 5W4

109

WANTED TO BUY

THE PEOPLE TO LISTEN TO
knowledge, individual attention plus the names
you want most in audio/video.
ACOUSTATACOUSTIC ELECTRONICSAUDIO RESEARCHB&O DENON
Boston AcousticsADSCOUNTERPOINTCARVER DUNTECHHAFLER
Discrete TechnologyKYOCERAJENSEN VIDEOPS AUDIOAlphason
KoetsuDahtqulstGRADOLINN SONDEKPROACSONOGRAPHE

REGANADSlgnetTHIELNalmKoetsuGrace

6.

AUDIO/VIDEO
201/744-0600

upper montclair.n.j.

AUTHORIZED DEALER

AUDIOPHILE RECORDS

AUDIOPHILE RECORDS

AUDIOPHILE RECORDINGS, CD'S, ACCESSORIES lowest price available on MFSL, Telarc, Mastersound, Japanese, Fresh Aire, Nautilus, Sheffield, over 400 CD's, catalog 51.00, 20% discount first order, Record Rack, 818 GB
Plaza, Green Bay, Wisconsin 54304
FREE EXCEPTIONAL AUDIOPHILE recordings catalog.
NEW
.
"3-D SOUND IMAGESS" albums! Astound
friends! Samplers: Audiophile cassette $4.99; PCM $14.95.
Mirror Image, 7040 3rd. #111B, Scottsdale, AZ 85251.

FIDELITY BEATLES COLLECTION #9565,

MOBILE

TANNOY 15" enclosure, any model. (713) 777-4625. After

5600-Best offer. Patrick (212) 672-6793.

AUDIOPHILE RECORDS

-

JAPANESE IMPORTS

We stock 20 labels of audiophile quality vinyl recordings.
including Mobile Fidelity, Fresh Aire, DBX, Wilson, Reference, Meridian, and many more.

And our prices will not be beaten. Call or write for our free
newsletter. Supersound Records, P.O. Box 7082, Forest
Park, IL 60130, (312) 366-1300 (1pm-5pm)

GRAPHIC EQUALIZER KITS, 12.24 BANDS/CHANNEL
589-200. NOISE FILTER EXPANDER $120. SUBSONIC
FILTERS, OTHERS: SSS, 856U LYNNROSE, SANTA
ROSA, CA 95404. (707) 546-3895.

>nu

for

shopping

that

WANTED TO BUY
Big

Deaf? The

BIG REWARD ! I All Mac equip., JBL spkrs, and electronics, Altec Acousta-voicette, MXR ETC 31 band equalizers,
Thorens TD 125, SME 3009-3, JBL speaker cabinet blueprints. 1-313-229-5191 aft. 7 EST

Best

PiIte7 Remerrber, price can tie deceptive. Before you
buy. call Arnr ca s reliable, efficient and price conscious
upscale specialist fa:
ACOUSTAT
SOTA
TFIDRENS
APATURE
HAFLER
PYRAMID
PS

DBx

MONSTER

PREMIER

EUPHONIC

scNY
BE

RNING

SPENDOR
TECHNICS

AMC)

DENON

AR

DSNAVEC TOR
GRADO

SOUTI-CR
FRIED

GRACE
SUN TKO

KRELL

MCINTOSH, MARANTZ TUBE COMPONENTS, Western
Electric, Hartsfields, Patricians. John Conrad 1178 Blackbird El Cajon, Ca. 92020 (619) 449-9155

CENNESEN

14Nó
SUPER

PIONEER
BOZAK
SONEX
CC SYSTEMS

SHEFFIELD
MOBILE FIDELITY

THIS MONTH'S SPECIAL

TELARC

ó°s ACT 512Y9**

CATALOG 53.
No marl orders.

Theo 9/31/84.

95 Vassar St
Cambridge- MA

02139

617-547-2727
AUDIO

ATTENTION! SPEAKER KITS, Audax, Becker, Dynaudio,
Eclipse, Focal, Peerless, Morel, Vila, STARE, and more.
1984 catalog, 25c. Meniscus Systems, 3275W Gladiola,
Wyoming, Michigan 49509.

Jazz

We also offer the largest stock of Japanese import
anywhere in the U.S. (Rock and Pop, too)

r

Are

PLANS & KITS

CURRENT -MIRROR PRE-PREAMP KIT. Price reduced
36% to $45 plus $4 shipping. Kit includes chassis and
hardware plus assembled and tested cirucit board. SASE
must accompany Inquires. Custom Components, Box
33t93, Decatur, GA 30033.

MOBILE FIDELITY SOUND LABS - Beatles Box - long out
$8 freight. Laury's Records,
of print! Available nowt $350
9800 North Milwaukee Ave. Des Plaines, IL. 60091, 312
296-0422.

BIG D

WANTED: VMPS widerange ribbon loudspeakers. Jim
Treasure 1815 Lincoln Drive East Ambler, PA 19002 (215)
542-3402 (work).

MCINTOSH, MARANTZ TUBE EQUIPMENT, Thorens
TD -124, Western Electric, Altec/JBUEV/Tannoy/Stephens
raw speakers, Tubes, etc. Top cash. Scott Dowling, 9908
Daines Dr., Temple City, CA 91780 (818) 286-9122. Weekends and after 6PM (PST) M -F
MCINTOSH, MARANTZ, LEAK, TUBE AMPS. Thorens
TD -124. Garrard 301. Old Tannoy Monitor Speakers,
Western Electric Equip (Tubes, Mixers, Consoles, Amps,
Tweeters, Horns, Speakers, Etc.,) Tel: 818 576-2642 David
Yo, P08 832, Monterey-pk, Ca. 91754.
QUADRAPHONIC OPEN REEL TAPES, 0-8's, records,
select equipment, Michael Robin, 120 Atlanta Place, Pittsburgh, PA 15228. 412.341-1686

WANTED: Sony tape deck TCK5. Price and condition.
M.E. Brown, 1032 Lee Ave., San Leandro, CA. 94577, 415569-3610.

MADE IN U.S.A. BY SKILLED CRAFTSMEN
You!
PHOENIX SYSTEMS, the high performance kit company.
Ambience Surround Sound decoder, MM & MC Phono
preamps, Parametric El, and more. Designed by John
Roberts. Call or write for Information. PHOENIX SYSTEMS -A, P08 628 Manchester, Ct. 06040. (203) 6434484.

SPEAKERKIT CATALOG -45 proven designs for home,
cars & pro. Over 60 pages of JBL, AUDAX, HAFLER,
polypropylene drivers, & crossovers. $2, GOLD SOUND,
Box 141A, Englewood, CO, 80151.

TAPE RECORDERS
TANDBERG 3004 CASSETTE DECK with rosewood side
panels, remote control and gold -ens cables. $1500. Andy
(505) 667-1330/662-9111.

TECHNICS PROFESSIONAL #1520 reel-to-reel. 4-TRK,
3-SPD, D'cover, manual. Mint cond. Paid 51900-sacrifice
$950; obo. A.D. Turkin, 4628 E. Montecito, Tucson, AZ
85711 (602) 745-1222.

RADIO PROGRAMS
OLDTIME RADIO ... Classic broadcasts on high quality
tapes. Free catalogue. Carl A. Froelich, 2 Heritage Farm,
New Freedom, PA 71349.
OLD TIME RADIO-Original broadcasts on quality tapes.
For free catalog send SASE to: Triple Trivia Studies, PO
Box 29073A, Chicago, IL 60629.

MISCELLANEOUS
ADVENT SOUNDSPACE AMBIENCE device, $350.

VANDERSTEEN AUDIO

DIMENSIONAL PURITY

Vandersteen Audio was founded in 1977
with the commitment to offer always the
finest in music reproduction for the dollar.
Toward this goal there will always be a
high degree of pride, love, and personal
satisfaction involved in each piece before it
leaves our facilities. Your Vandersteen dealer
shares in this commitment, and has been
carefully selected for his ability to deal with
the complex task of assembling a musically
satisfying system. Although sometimes
hard to find, he is well worth seeking out.
Write or call for a brochure and the
name of your nearest dealer.
O
-

u

N

o
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VANDERSTEEN AUDIO
WEST FOURTH STREET
HANFORD, CALIFORNIA 93230 USA

Phaze Linear autocorrelator,
$200 pr. (919) 732-8094.

$75. Allison IV speakers,

ARE YOU INTERESTED IN A (DUALITY RATING OF L.T.
SOUND'S TVE-1, TAD -4, PEO-2, and their customer service from a hobbyist -user point of view? Two vocal inputs
provide six outputs, direct, duet, chorus. Customer service,
and Thompson himself, have provided solutions to my
problems on several occasions. Workmanship, appearance, instruction material and customer service are excellent to superior. I have no complaints. Telephone (305)
892-1913, from 8 AM to 2 PM, Monday through Saturday or
SASE with letter to H.W. Trimble, #4, 5592 East Space
Coast Parkway, St. Cloud, Flonda, 32769
USED EQUIP.: PS-4 PREAMP, $360. Snell Type C speakers $900. Hafler DH -500, 250 watts/channel, $380. Snell
type A-2 speakers $1175. Audio by A.J. Conti; (603) 8834504.

ELECTRONIC INDOOR FM -STEREO ANTENNA. This
electronic miracle turns your ordinary house wiring system
into a Super Power FM Antenna. Only $3.95 plus 51.00
shipping and handling. Send $4.95 to Mid -atlantic, Box
692, Dover, DE. 19903

116

(209) 582-0324

FM ANTENNA
Indoor Circularly Polarized FM -Stereo Antenna ... 532.95
MAXTENNA, Dept. AM, P.O. Box 3101, Quincy, IL, 62305
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MISCELLANEOUS

MAIL ORDER/USED EQUIP.

MAIL ORDER/USED EQUIP.

INVENTIONS, IDEAS, NEW PRODUCTS WANTED! Industry presentation/national exposition. 1-800-528-6050.
X831.

AAAA Rated HIGH -END Japanese Audio specialists. Our
equipment comes direct from Japan in unopened cartons
at TREMENDOUS SAVINGS. Cartridges: we list 100 with
prices. Tonearms: we list 45. Accessories: 100! Absolutely
the best selection at the lowest prices. NAKAMICHI
DRAGON, 10002XL, RX-505; Sony 701ES, PCM-F1; Yamaha R-100. T-70; STAX Pro Set; lowest prices, in stock!
DYNAVECTOR 17011, $199! 23R GOLDBUG Mr. Briar,
$580! ACCUPHASE AC -2 $2601 AC -3, $230! Micro, Fidelity Research, SAEC, NEC, Esprit, Lux, Audiocraft, High phonic: many items not available anywhere else. Our full
catalog $3. Japanese Stereo 930 North Lacienega Boulevard, Los Angeles 90069, (213) 652-3337 (Tuesday
through Saturday) or in Japan 1-14-32-210 Jingumae, Sh1buya-ku 150, Tokyo.

CASSETTE DECKS, CD PLAYERS, BETA/VHS HI-FI:
Special Low Prices, All Makes And Models, VISA/MC. 1206-325-7601

ROBERTSON 4010 AMPLIFIER $675 or best offer Spica
TC-50 $325. 215-874-7404.
-

PUBLICATIONS
ARE YOU INTERESTED IN QUALITY, USED STEREO EQUIPMENT? Send for the PLAY IT AGAIN
SAM newsletter-hundreds of listings-items for
sale-Items sought-published 6 times per year. $8.
IT AGAIN
1 -year subscription. Send today to PLAY
SAM, 12611 Madison Avenue, Lakewood, Ohio
44107. (216) 228-0040. Master Charge and Visa accepted.
SOUND NEWS JOURNAL
We are not just another 'underground publication. We
have reviews, articles and exciting features all centering on
the products that are presently shaping the highest standards of music reproduction In audio today. More Importantly, we are musicians and journalists interested in music
and how It pertains to hi-fi, not vice versa. Our summer
double issue has profiles of the following manufacturers'
efforts: Robertsons 4010 + 6010 amps, Goetz Systems
'Muria!' amp, Electron Kinetics Eagle 7A 8 new '70' watt
baby, RGR five -2, Randall Interconnects, Celestions
SL600, Music References Head amp, Spicas TC-50 and
CD players from Magnovox 8 Toshiba. Coming soon:
SOTA Saphire, Zeta, Monsters Alpha 2, Sondex, Heybrook
8 morel Basically, there are 2 audiophile publications you
need to read; you already subscribe to one of them, now try
us. $16 US, $18 Canada, $32 overseas. Check, M.O. to:
SNJ, P.O. Box 657, Lynbrook, NY 11563.

MAIL ORDER/USED EQUIP.
AAAAAAA SAVINGS TO 90% ON CARTRIDGES. Mostly
discontinued ADC, Adcom, Grace, Shure and 8 other
brands. Send stamp for list. ACS, 2313 Brentwood, Olympia, WA 98503.
AUDIO DISCOUNTS OFFERS THE FINEST lines of
audio components (INCLUDING THE ESOTERICS) at
DISCOUNT PRICES. If you're in the market for speakers, receivers, cassette decks, to the best in separate
components Including amps, pre -amps, turntables,
cartridges etc. or a new CAR STEREO our knowledgeable sales staff will be glad to assist you. For
more Information Monday thru Saturday PLEASE
CALL 301-593-8833 or write to AUDIO DISCOUNTS,
1026 McCeney Avenue, Silver Spring, MD 20901. We
honor VISA -MC and COD for your convenience. AD

COMPACT DISCS
A.11 Your t,ompact Discs
From ONE Source At LOW

met

DISCOUNT PRICES

7

All Labels Available
Send `2 00 for 58 page catalogue
with over 900 titles 6 growing'

OMNI_ DISTRIBUTORS
Mail to
669 S.

Lynnh.vn Rd., V..

Beach, VA 23452

Sidereal

HARMAN/KAROON, NAKAMICHI, TANDBERG, CROWN,
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO VOICE AND OTHER QUALITY COMPONENTS. BEST
PRICES -PROFESSIONAL CONSULTATION. AMERISOUND SALES, INC.; P.O. BOX 24009; JACKSONVILLE,
FL. 32241. EAST: (904) 262-4000; WEST: (818) 840-0878.

AkUSCiCTM.
Finally, a full range dynamic loudspeaker with
speed and accuracy beyond even the finest
electrostatics. Without the size, complexity or
sonic drawbacks of these systems.

THEY DON'T DISCOUNT IT? WE DOI Get LOW
PRICES on ALL types of audio equipment-including
high -end and even esoteric products not normally discounted! Now we can save you money on the equipment you REALLY WANT. Extensive selection-no
need to settle for second choice. Thousands of satisfied customers nationwide. Call us for price quotes or
friendly, expert advice. Catalog $1. 616-451-3868.
VISA/MC/AMEX. THE AUDIO ADVISOR INC., BOX
6202, GRAND RAPIDS, MI 49506.

Designed from its inception to provide an
essentially flawless recreation of the original
sound field, the Sidereal Akustic Model Four
Loudspeaker System is startling in its life -like,
three dimensional realism.

BELOW WHOLESALE PRICES. Cartridges, Shure, Audio
Technica, Stanton. Audio 8 Video Tape, Maxell, TDK, Fuji,
Sony. Accessories, Discwasher, Allsop, Savoy, and lots
more. $2.00 for catalogs, refundable w/order. Discount
Audio Distributors Box, 1413, Cary, NC 27511. (919) 469AD
9847

Sidereal Akustic invites you to audition the
Model Four Loudspeaker System in your
Dealer's listening room.

Sidereal Akustic,.

FREE CATALOG-CARTRIDGES, tonearms, turntables, electronics, Denon, Grace, Supex, Dynavector,
Thorens, Michell, Ariston, Signet, Stax, lustre. All with USA
Warranty. Audio Unlimited, 1798B Technology Drive, San
Jose, CA 95110 408/279-0122 11-6M-Th.
A

Audio Systems Inc.

4035 Oceanside Blvd. Unit G-57
Oceanside, CA 92054 (619) 726-3150

'the Zeta is the best sounding arm I've tried... capable of
HIFI
bringing a whole new dimension to disc reproduction.'

-

ANSWERS.

'more dramatic in resolution, dynamic range enhanced, general
HIFI NEWS.
sharpening of instrumental positions.'

-

'bass was exceptionally good, deep, powerful, tight A.
HIFI CHOICE.
articulate...treble was sweet & transparent.'

-

ABARGAIN: STAX SIGMA $210, LAMBDA 5162, SRX/
MK3 $130, SRD-7 $68, PROF. LAMBDA 8 AMP 5509,
SUPEX 901E SUPER $120; GRACE F9E $99, F9E STY
LUS 555; RUBY STYLUS 5110, F9E RUBY $160, 70711(8
$130, 747 $149; ACCUPHASE AC-2 $265, AC -3 $229,
TECHNICS EPC205CIV $150, EPA500 $255, EPA250
S250, TECHNICS STYLUS GAUGE $49; DENON 103D
$165; DYNAVECTOR 23RS $175, 17D11 $189, 17DS
$359, 10x3 $75, DV501 $289, DVGA SILVERFORMER
5255; FIDELITY RESEARCH 64SS 5375, 64FX $295:
MAYWARE FORMULA IV $75; INTERCONNECTS: BENSEI 3' $35, 6' $49; ALL UNUSED, BOX 273179 BOCA
RATON, FL., 33427 (305) 487-1048; BOX 6312, L.I.C.,
N.Y. 11106 (212) 784-2939; WANTED LEICA 8 ROLLIEFLEX TLR CAMERAS.
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probably the best tonearm in the world?
'the sound overall was gratifyingly delicate... stereo imagery frankly
thought superb... good subjective dynamic range... excellent
HIFI NEWS
trackabllity...me Brier is a superb pickup.'
I
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Noise Reduction

Stereo Synthesizer
Four Input Stereo Switcher

Ambience

-

Bring new life to TV or FM Audio with this fabulous product'
Order yours today
comes Complete with all cables. instruction. two-year warranty - 30 day money back guarantee. Send
Check. M.O. Visa, or MC N to below address, or call for free
literature. Also available at better dealers. The TE -600 Teledapter $149 95.

4

Needed Features In One Audio Processor.

RFIOADE!
NATIONAL CORPORATION

Toll Free 1-800-251-8608
P.O. Box 1316, DepL 122
Columbia, TN 38402
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GOLDBUG

hand building sweeter MC cartridges
REFERENCE MONITOR INT. INC. 6074 CORTE DEL CEDRO, CARLSBAD, CA 92008

111

Q

1-800-431-3232
speciaaznsg on

0

n

cartridges+styli+mics+ eadphones
6180 ' audio-technica ' AKG ' Onofon
Dynavector ' Grace ' PICKERING ' Stanton
ADC ' SIGNET ' SHURE ' Sennheiser
We quote pro advice lowest price

MAIL ORDER/USED EQUIP.

a
o

24 Hr Shipment on all our equipment
CODs are Okay, call us don't delay
P.O. Box 37, Brooklyn, NY 11204 (212) 438-6400

MAIL ORDER/USED EQUIP.
AUDIO EQUIPMENT NEW AND USED
AUDIO RESEARCH SP4, SP5, D100; AUDIONICS PZ3
Poweramp, ET1 Headamp-$100; B&W 801F (mint condition-$2,000; CROWN SL1 Preamplifier, PL1; Poweramp-$550/pr.; GRACE 9E Ruby -5200 New; MAGNEPAN Tympani IB; MITSUBISHI micro Preamp, Amp, Tuner -5450; TANDBERG TCD3004 Cassette Deck;
TCA3002 Preamplifier; TPA3003 Amplifier; TD20A; 420A
Cassette Deck; THORENS TD16OBMKII, w//LINN LVV$229; Call Terry #402.391-3842 5421 South 84th Street.
Lincoln, NE 68516.

AFFORDABLE AUDIOPHILE COMPONENTS! Great
pnces on wide selection of "Best Buy" high -end audio
components. Large selection of audiophile accessories and
record cleaning products. Call or write for prices and list of
monthly specials. HCM AUDIO, 1600 B Mangrove, Chico
CA 95926 (916) 345-1341

DISCOVER THE SOURCE. Our international buying group
otters you a wide range of quality audio gear at astonishing
prices! THE SOURCE newsletter contains industry news,
new products, equipment reviews and a confidential price
list for our exclusive members. Choose from Aiwa, Alpine,
Amber, B&W, Denon, Grace, Harman Kardon, Kenwood,
Mission, Nakamichi, Ouad, Revox, Rogers, Spica, Sumo,
Walker, Yamaha and much more. For more information call
or write to: THE SOURCE, 745 Alexander Road, Princeton,
N.J. 08540. 1-609-987-1100.
NAKAMICHI NAKAMICHI SHAMEFULLY LOW PRICES:
Cassette Decks, Turntables, Automotive Products. Extended 15 Month Warranties; Local Warranty Service Available
In Some Areas; We Professionally Service What We Sell;
Dealer Inquiries Invited; No Affiliation With Nakamichi USA;
VISA/MC; COD. AudioWorkShop 1-206/323-4987
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A-TRONIX SYSTEMS UNLIMITED "2001" TOMORROWS TRONIX TODAY! "SUPERB COMPONENTS"
(ESOTERICS) / BEST PRICES! ADS, TANDBERG,
S.A.E., HARMAN KARDON, ONKYO, AIWA, THORENS,
BOSTON ACOUSTICS, INFINITY, PYRAMID, DAHLOUIST, MICRO SEIKO, GRACE, GRADO, SONUS,
MORE! PROFESSIONAL CONSULTION WITH FRIENDLY AUDIONIDEO SPECIALISTS; BUSINESS, HOME,
CUSTOM INSTALLATIONS U.S.A. WARRANTIES,
PROMPT SHIPPING. 1800 S. ROBERTSON BLVD.,
BUILDING 6, SUITE #246, LOS ANGELES, CA 90035,
(213) 273-5667.
HARMAN,KARDON, NAKAMICHI, TANDBERG, CROWN,
REVOX, HAFLER, CARVER, NAD, DBX, ELECTRO VOICE AND OTHER QUALITY COMPONENTS. BEST
PRICES -PROFESSIONAL CONSULTATION. AMERISOUND SALES, INC.; P.O. BOX 24009; JACKSONVILLE,
FL. 32241. EAST: (904) 262-4000; WEST: (818) 840-0878.

INTERSONICS-YOU'VE HEARD OF US: direct -export specialists: Japanese high-end/esoteric

audio
components, accessories, parts, Japanese pressings,
OEM sourcing, more. Serving audiophiles and dealer/
distributors with exceptional volume pricing, prompt
delivery, responsible backup. An AMERICAN enterpnse: INTERSONICS, PO Box 113, Toyohashi 440,
'
JAPAN.
MARANTZ, MAC, LEVINSON, A.R.C., Conrad Johnson,
Threshold, J.B.L. bought and traded. Only used equip.
Selling: Marantz 1's recond. $395 pr. Marantz 2's 5400 pr.
Marantz 7 b/o over $700. Marantz 10B $750. Marantz tube
x overs b%o. Mac C11 $325, Mac C20 $250. Cosmostatics
(orig. $3600) $1350. Dayton Wright several XGB and XG10
systems from $800. Also D.W. electronics CHEAP! Several
Fisher and Scott, unusual pieces. Harman Kardon Citation
A, I, II, Ill, IV at good pnces. Pink Triangle T.T. $625. MicroSieki BL91L w/vac platter, $1275. Big Red cable 8' $100.
Nac. 70011, $395. Many others. Sound Investments N.Y.
(212) 377-7282. Noon to 3PM.
MCINTOSH MC240 $450, MC225 $400, MI -75 $500,
MR71 w/cab 5350, 1700 w/cabinet $375, 1900 mint w/
cabinet $725, MX -110 w/cabinet perfect $500, w/new faceplate, dialface 5450, C24 w/new glass $225, MI75 $500.
Marantz 19 receiver made in U.S.A. mint w/cabinet $600,
71' preamp $150. FIRST generation Real time dubs of
digital or analog masters available: half or quarter track
open reel, 14 or 16 bit digital, cassette, elcaset. Noise
reduction: Dolby B or C, DBX. Punst microphone techniques were used exclusively. Call or write for list! Teac AL 700 elcaset machines factory sealed originally $1,100 now
$349. RX10 DBX for elcaset factory sealed $250. Tascam
234 Syncaset demo $1,120, (unit never out of box) $1,280.
Advent 500 SoundSpace digital delay $375 never used,
Revox B77 HTLS $850, QTLS $850. G36 best offer, B790
turntable $475. Sound Concepts SD550 $500. Pioneer
RTU22 perfect lit track high speed $1,000, VP1000 laser
video player $350, video discs sealed new titles 40 off list
(some covers damp), Surround Sound Inc. M360 decoder
demo $250. Proton stereo radio demo $300. Hitachi DA 1000, DA -1010 CD player demos' price. DBX 124 $175.
Many Scott tubed preamps, power amps, tuners call or
write. Stax CPY-ECPI (SILVER) cartridge system mint
$300. Dynavector Diamond $500. Ortofon STM72 transformer $30. 250 prerecorded r/Vr $6. 5,000 original service
manuals. I want Pioneer TAU -11, JT-2044T, McIntosh,
Marantz (tube) units, Quad r/t/r tapes, Sansui QS units,
Sony, Teac, Dolby units many oddball pieces and accessories. Everything money back guaranty. Shipping worldwide.
Lost data on computer. If I haven't returned call or answered letter please contact me again. Martin Gasman 779
Worcester St. Wellesley MA 02181 phone: 617-CEL-TICS,
617-235-8427.

l

203-937-0106

Lowest Possible Prices !!
AUDIO

COMPUTERS

-

CAR PRODUCT

VIDEO

VIDEO GAMES

(HARDWARE - SOFTWARE)
TELEPHONES

-

FULL WARRANTY
SEND FOR CATALOG
l

996 ORANGE AVE

(WEST HAVEN. CT.

112

MORE

FAST DELIVERY
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McINTOSH... the tradition for EXCELLENCE
In 1884 artisans, following an exact and demanding
design, created :his piano (STI #51908). Master
craftspeople, us'ng common and ordinary materials
in an unccrailon fashion, created the unique instrument that it.... Steinway. Today, 100 years, later,
this superb musical instrument, when combined
with hands of talent, continues to produce concert
hall performaf ces. Hera, truly, is an expression of
superior techr+o ogy, perforrrance capability, and
lasting value.
Since its beginning in 1949, the McIntosh tradition
for Excellence and technological leadership and
more than {hirty-five years c- lived history provide
the theoret cal and practical background for years
of dedicate research and exploration that has produced the Fj 1051 `Xtra Real' loudspeaker.
The McIntosh XR 105' is tl^3 finest expression in
the loudspeaker scientist's repertoire. It is imbued
with the McIntosh tradition for Excellence in
technologigally superior design, a significant advance in low flistortion performance, in depth and
spaciousness of stereo imaging, a cabinet finish that
is the pride' of the cabinet cráftperson's art, lasting
long-term válthe, and best c' all, `Xtra Real' music.,
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For Detailed Information on McIntosh Products WLite'

XRI051
XTRA REAL LOUDSP3AKERS
Suggested Retail Price 511199 each

McINTOSH LABORATORY IIYC.
,- EAST SIDE STATION, A54 P.O. BCX 96
Enter No.
BINGHAMTON, NY 13904-0096
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The newTechnics Digital Disc Players.
Now lasers and computers
give you the one experience your conventional
audio system never could: Reality.
Reality The duplication of a live musical performance. The
most elusive goal of all. Yet reality is precisely what you hear
with Technics digital disc players.
How? Technics revolutionary digital disc players have a
laser instead of a conventional stylus. Because instead of
conventional record grooves, digital discs have á computer
code. The laser "reads" this code as a computer instantaneously translates it into music.
What you hear is not just a reproduction of the music,
but a re-creation of it: reality.
And nothing touches the digital disc except the laser
\heam. That means there is no wear. No noise. And no dis`>cio. All of which can plague conventional records:
6OMPACT
All this Technics digital technology comes
IBMtogether in the new generation Technics digital
DIGITAL
players. The remarkable SL -P8 and SL -P7.

t-

You can program the SL-P8 up to 32 different ways. Play
any selection you want. In any order you want. Repeat the
selections you like. Even skip ones yoJ don't.
Auto Music Scan automatically plays the first 10 seconds
of every selection. So finding the selection you want is easy.
The fluorescent display shows you precisely where tie
laser is on the disc. So you can even find the exact notes you

want to hear.
And to let you do all this from across the room, there's
even an infrared remote control.
Experience the full range of Technics digital technology.
Including the new SL -P8 and affordable SL -P7. The digital

revolution continues at Technics.

Technics
The science of sound
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