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Ching Receivers with
r, drastically reduce
ou higher fidelity

drift free. Once it electronically locks onto
a broadcast signal, it holds it. So that any-
thing that would normally interfere with
the quality of your signal on conventional
receivers is automatically eliminated by
the SX-3900 and SX-3800.

You can be sure you'll
get to appreciate our tuning

section's specs, too.
Our digital quartz tuning systems give

five digit readouts that exactly correspond
to actual tuned frequencies. Our Fluroscan
metering systems will let you see you're get-
ting the most out of your speakers, as well.

Because the meter's usable range is over
50dB from .001 to 120 watts of power.

If you're beginning to think these re-
ceivers are like none you've ever seen or
heard, you're right. That's why we sug-
gest you get down to your nearest Pioneer
dealer to see and hear the SX-3900 and
SX-3800 receivers with Non -Switching
Amplification.

You'll not only be impressed with what
you hear, you'll be impressed with what
you don't.

NON W!_,

QruONEEn®
We bring it back alive.
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Our newNon-Swil
Quartz thckiuniny
distortion and give y

It seems like a simple enough premise.
And it is.

Eliminate distortion and you clear the
path for cleaner, crisper sound.

Unfortunately, many receiver com-
panies have been more concerned about
offering you a low price tag than they have
been with offering you high fidelity.

But at Pioneer, we believe you shouldn't
have to deal in high finance to get true
high fidelity. And our new SX-3900 and
SX-3800 receivers are proof of it.

The SX-3900 and SX-3800
eliminate the most significant

form of audible distortion.
Switching distortion.

And although you may not have heard
of it before, you probably have heard it on
your hi-fi system. It's distortion caused by
output transistors as they click on and off
in response to music signals.

But we at Pioneer prefer to reproduce
sound, rather than create it. That's why
we've designed our new SX-3900 and
SX-3800 receivers to completely eliminate
switching distortion.

The Non -Switching SX-3900 and
SX-3800 have revolutionary new amplifier
circuitry that keeps output transistors
from ever completely switching off. So
they never have to click back on.

These transistors are exclusively ours.
And you'll find they do as good a job of
eliminating audible distortion at high fre-
quencies as they do at greatly increasing
frequency response.

The end result is that the SX-3900 and
SX-3800 have Non -Switching Amplifier
sections that deliver uncanny distortion
levels of 0.005% THD at 20-20,000 hertz
at 120 (and 60) watts per channel, both
channels driven into 8 ohms.

Our specs bring in
compliments, but our
receivers are best at

bringing in something else.
Radio stations.

The Pioneer SX-3900 and SX-3800
receivers also have our exclusive Quartz -
Servo Lock Tuning System that's virtually
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A NEW
STANDARD
OF
RECORD
CARE

DISCWASHER
D4 SYSTEM

NEW D4 FLUID
Inherently more active against
record contamination. Inherently
safe for record vinyl. Preferentially
absorptive formula carries all
contamination off the record.

NEW D4 FABRIC
Unique directional fibers
preferentially remove fluid and
contamination. D4 fabric results in
clearly better cleaning, better
drying and ultimately residue -free
surfaces.

UNMATCHED VALUE
The Discwasher D4 System is
enhanced by the durability and
aesthetics of the hand -finished
walnut handle. Included in the D4
System are the DC -1 Pad Cleaner
and new instructions.

discwasher
PRODUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd.
Columbia, Missouri 65201

R
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LUX DUO ETA

WEYRE

0

C120 DuoBeta
Stereo Control

DC Preamplifier.

G -120A
10 -Band Graphic

Frequency
Equalizer.

M120A DuoBeta
DC Power

Amplifier. 120
watts per
channel,

minimum RMS.
both channels

driven into 8
ohms from

20-20.000Hz with
no more than
0.008% Total

Harmonic
Distortion.

A '.1J I ITA ABOUT 1.!

DOUBLE NEGATIVE.
LUXMAN .ne wyw+ <-m M

M,,.a_

err laa  =

The best way to use negative feedback is tc design an
amplifier that doesn't need any. Manufacturers who start
with the ides of feedback wind up with less design. And more
correction.

That wouldn't be Lux -like.
Lux starts by designing the best DC amplifier possitde.

So you get exceptional bandwidth and reduced distorton.
Then we add not one, but two negative feedback loops.
We call it 1*Jo.BetaTM Another first from the people where
first is a way of life.

Too much feedback reduces THD. And increases T M,
which is worse. Too much can even destabilize an amplifier.
That could mean blown speakers.

Too little feedback reduces the damping factor. Adcs
speaker -induced distortion. And increases TI -ID. Makes
rumble more obvious. Listener fatigue sets in more quickly.

Lux uses one negative feedback loop of about half he
usual amo.jnt. Goodbye TIM. Listen tc the briliance of highs

SOUNL

and mid frequencies
The LJx adds another oop. With just enough feedback for

the sh9onic frequencies to DC. At 5Hz or blow, it even acts
as a skeonic filter and kills DC drift. Listen o the tight bass
and till tonal balance _hroughout theaudible range.

By usinc precisely the right amourt cf feedback for each
ctrcLit path, you get the best of all audio worlds. Low THD.
Unrreasurable TIM. Enhanced dampng factor. Sensational
sourd from top to botom. And fully dimensional sonic clarity
beyond anything you can hear.

That s Lux -like. Design the best. Then make it better.
A case 'here two negatives become positive.

Expe-ience Duo -Beta perfection with Lux's C -5000A
Stereo reamplifier, suggested retail value of $1395. And its
companion piece M-z00JA, at the suggested retail value
of $'495.

Your senses will rever have it so good.

Ultanute Fidelity Steee-; Components

LUX Audio of America, Ltd.
Reflecting Tomo -row's Technology .- Today's System

160 Dupont Street Plainview, NY 11803. (516) 349-:070
West Coast Office: 11203 Chandb=r Blvd., North Fbl`iwood, CA 91603 (213) 980-73I-1

Canada: LUX AUDIO OF CANACA, DNTARIO M1B 2T9
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Our secret
to tracking these
fantastic grooves
makes every
record you own
sound better!

New AT155LC
Vector -Aligned'
Stereo Cartrid

0 There are perhaps a dozen
reasons why the new AT155LC

does so well tracking even the most
explosive new digital records. An
advanced new Line Contact stylus,
our exclusive Vector -Aligned"
magnetic system, and new high -
efficiency coil and core designs to
mention just a few.

But it's our sound,
not the construction that
is important. And our
capability to track even
the tough records which
benefits you every time
you listen. Because
even slight mis -tracking
can quickly destroy any record,
shortening both disc and stylus life
dramatically.

Of course it's easy to claim
"good tracking"... everybody says it.
Proving it is something else. Wei, we
guarantee that every new AT155LC
will pass an objective test which
easily exceeds the limits of most
commercial pressings. Specifically, at
1.2 grams the AT155LC cleanly tracks
the 80 -micron band of a standard

DIN 45 549 or AT6607 equivalent test
record. And at 1.6 grams it even
tracks the severe 90 -micron band
without visible distortion.

Of course tracking is not the only
virtue of the new AT155LC. Response
is uniform from 5 to 35,000 Hz,
separation is great, and efficiency is

uncommonly high'. All
claims we back up with
specific tests any lab
can duplicate.

But the most
important test is a visit
to your Audio-Technica
dealer. Ask to hear
the new AT155LC with

your favorite records and with the
new digital blockbusters. We promise
a remarkable sonic experience. And
audible proof that the new AT155LC
can unlock the full potential of every
other hifi component you own.
'Performance specifications available on request.

audiotechnica.
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The secret of On
Let Onkyo transport you to a world beyond
electronics ... to a world of more perfect sound.
Where you'll hear music of such stunning purity and
sensual richness, that you'll forget you're listening to
an audio system.

That's the secret of Onkyo ... and Onkyo's
dramatic success. The unique ability to take you
several steps beyond pure technology ... to experi-
ence more exciting sound. And you'll find it in all our
components ... including all four of our new stereo
tape decks.

The Onkyo TA -2050 is an outstanding example.
It goes further than other tape decks ... to harness
the full performance potential of new metal tapes.
One reason is Onkyo's exclusive "Accu-Bias" control
system, which guides you to far more precise tape
bias adjustments. Brighter, cleaner high notes are
the reward.

The Onkyo TA -2050 also utilizes a full logic di-
rect drive motor transport for extremely high reliabil-
ity with minimum wow
and flutter. A second
motor handles fast
forward and rewind
functions. A special
Hard-Permalloy
record/playback head
.. and a ferrite erase

head ... provide op-
timum performance

with all types of tape ... both metal and conventional.
The Onkyo TA -2050 also provides a rich and

important array of other high performance features
... soft touch controls with IC logic ... a Dolby* noise
reduction system with switchable MPX filter ... large,
illuminated "peak -hold" meters for greater precision
and convenience ... a memory-stop/memory-play
system ... a timer mode selector ... and full remote
control capability when used with the optional RC -5
remote control unit.

Two valuable features of the TA -2050 are its in-
stant muting and automatic fade in/fade out control
systems ... which permit far more professional re-
cording effects. Musical passages can be "cut -in" or
"cut-out" instantly ... or "faded -in" or "faded -out"
smoothly. And cassettes can be recorded right to the
end ... then rewound a short bit to overlay a profes-
sional "fade-out" effect.

Styling is superb. Brushed silver metal with ele-
gant appointments ... in a dramatically handsome

new slim -line design.
And the TA -2050 is just
one of four important
new metal tape -compat-
ible stereo cassette tape
decks from Onkyo.
Onkyo USA Corporation
42-07 20th Avenue
Long Island City, N.Y.
11105, (212) 728-4639

The Onkyo TA -2050
A remarkably advanced stereo cassette deck

that harnesses the full potential of new metal tapes.

`TM of Dolby Laboratories
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UNTIL NOW NO ONE
WOULD

DARE QUESTION
THE AUDIBLE

ADVANTAGES OF THE
$1400 SPEAKER.

If you want to listen to well -recorded
Apollo moon launchings, or digitally recorded
organ music with pedal notes down to 16 Hz, and
you own a concert hall, then without question
the $1400 speaker has its advantages. In fact, for
those purposes we'd recommend something even
more impressive: the $8000 Sony APM-8.

But, if you want to listen to Beethoven,
who wrote notes as low as 32 Hz, or rock which
usually ranges from 55 Hz on up, and you don't
own a concert hall, then what you want is the first
affordable speaker that legitimately questions
the audible advantages of the $1400 speaker:
the Sony SS -U80.
NASTRAN STRUCTURAL ANALYSIS AND

OTHER MIRACLES OF ENGINEERING.
If technology alone made a speaker great,

then the U80 would be the unchallenged leader.
While other manufacturers are still using

guesswork, Sony designed its low -frequency driver
with the aid of a highly sophisticated NASA

computer program called NASTRAN.
With NAS I RAN, Sony engineers fib;

could rapidly identify potential causes
of distortion on literally hundreds of woofer
configurations and evolve the optimum
woofer. A woofer distinguished by tight, accurate
sound, deep, authoritative bass response,
and new lows in distortion.

On the direct -drive ribbon tweeter the engi-
neering was no less impressive. We did away with
the transmission system between the source of
motion, the voice coil, and the object to be
moved, the diaphragm. In fact, we did away with
the separation of coil and diaphragm altogether.

So unlike cone or dome tweeters, the entire
radiating surface moves as a unit for remarkably
low distortion.

While the U80 is endowed with a whole
host of other technological virtues, one not to be
overlooked is a special "Sound Source Align-
ment" of the woofer, tweeter and midrange
drivers. This ensures that when the sound reaches
you its imaging is solid, stable and credible.
INNOVATIONS FROM BORROWED EARS.

Truly superb loudspeakers cannot be
designed by technology alone. Even the most
sophisticated computer program cannot evaluate
a speaker's sound quality. Even the most elabo-
rate design theory cannot embrace all the
nuances of music reproduction.

It is for these reasons that Sony subjected
the U80 to hundreds of hours of listening tests
throughout the United States with musicians and
audio professionals. People who make their

living with music.
What they helped us come up

with were subtle refinements in the
drivers, the baffle board and the cross-

over network. This is the kind of fine
tuning that heretofore was only found in

esoteric speakers produced by inspired audio-
philes working out of their garages.

As a result, we at Sony are confident that
the U80 offers the kind of clean, accurate, high-
quality sound that will not only earn the respect
of the most demanding music lover, but dare
question the audible advantages of the $1400
speaker as well. SON

High Fidelity

U80 FEATURES AND SPECIFICATIONS: 4 -way floor standing acoustic suspension system/12" NASTRAN-Plus woofer/Direct-drive ribbon tweeter/Sound Source Alignment of the
drivers/Level controls for low -mid, high -mid and high -frequency drivers/Recommended amplifier power 50 to 200 watts.

©1980 Sony Corp. of America. 9 West 57th Street. New York. N.Y. 10019. Sony is a registered trademark of the Sony Corporation.

Enter No. 30 on Reader Service Card
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Edward Tatnall Canby

My audio life history seems to get
slower; I meant to be back sooner but,
at least, later is better than less, if you
follow my dangling comparatives.
You'll find Chapters I and II of the
saga in our January and May issues.
Herewith Chapter Ill.

I left you, I trust happily, on the
middle of a moonlit lake listening (by
proxy, courtesy of this magazine) from
a motionless canoe to an early Canby
phonograph concert
as the sound of 78 -
rpm mono shellac
discs spread out
magically from a

boathouse balcony. I
looked again at that
balcony a few weeks
ago. It is basically
unchanged, as is the
lake, but now the
sounds of thumping
disco come forth
loudly via the teen-
age swimming
crowd. Volume may
be up 70 dB or so
but the effect is no
better than mine
was, emanating out
of an early electric
radio-phono console
with one small
speaker and a five -
ounce horseshoe
magnet in the pick-
up to keep the nee-
dle from jumping
grooves. (So we
thought, anyhow.)
Hi-fi, mind you, is

great. I've been for it all my life. But
the fi is not all. Which is my life mes-
sage, if you wish.

Yes, there is the reproducing fi,
slightly improved since that day, and
which now serves as the raison d'etre
for this magazine. And there is the fi of
the recording process, about which we
have heard a great deal lately as we
have progressed from direct -to -disc to
digital -audiophile, and as we await the
all -digital sound of our future. But
there are other equally vital matters.
Recording technique (or broadcast
pickup - related, needless to say, but
always different). And, still more im-
portant from my point of view, play-
back technique. So we are back to that
moonlit lake.

Audio
etc.

Had you ever thought that a sheet
of still water, a few smooth ripples
here and there (sine waves?), over-
topped by a warm body of very still
air, makes for excellent playback?
Quite free of standing waves and spu-
rious resonances of all sorts, the sound
gently diffused, perhaps even with an
ultra -smooth sonic delay due to thou-
sands of trees and millions of leaves
around the nearby shore? Now that's

the kind of environment we need to
make the most of our audio sound,
though to be sure, there are other
ways of getting results. I hear that Chi-
cago's been trying an outdoor sonic
listening space via batteries of de-
layed -sound speakers set up around
the perimeter, no doubt at consider-
able expense. Well, I had you beat,
Chicago, almost a half century ago.
Trees are cheap and leaves are cheap-
er, at least in summer. Though I do like
the idea of the Chicago experiment.
An outdoor phantom concert hall! But
then, put yourself in that canoe....

Of course if Chicago had a lake nav-
igable via canoe (and no wind in the
Windy City), there wouldn't be
enough canoes to go around, though

the water be covered solid from shore
to shore. So they have to resort to less
favorable and more costly expedients.

You know, I did get involved in the
fi of things, even so. Don't imagine
that I remained satisfied with a mere
radio-phono console. An important
step came when, still in console days, I
was in my fifth year of college, getting
an M.A. in music which, miraculously,
I still have. It was 1934. That fall, a

gaudy mail-order
catalogue reached
my college mailbox
and neatly trapped
me. "Buy this super -
incredible 16 -tube
ultra -radio by mail at
a fraction of retail
cost!"

Wow - SIXTEEN
tubes! That was like
a 16 -cylinder Cadil-
lac, also by odd co-
incidence an actuali-
ty of that vintage, if I

remember correctly.
I forewent the Cadil-
lac but I fell for the
radio. It had 29
shortwave bands
and at least eight
sets of colored
lights, just like to-
day, only not LED or
whatever. It was ter-
rific, in fact. Some of
you ancient warriors
will remember the
breed: A Midwest
Radio. I got Europe
every night and lis-

tened, fascinated. Sixteen tubes! Well,
I can tell you now that four of them
were joint power -output tubes in par-
allel - this was just before the potent
beam -power tubes appeared, the 6L6
in glass, for instance, together with the
push-pull circuitry in which those later
tubes were usually used. At least I had
a lot of output, for that day, and I used
it fully, just as soon as I had hooked up
my separate -unit record player, the
RCA with the horseshoe magnet and
the two speeds - 78 and 33 for "LP,"
the RCA Program Transcription discs.
(Playback -equipment specs: Wow,
some; flutter, appalling. Pianos sound-
ed like guitars.)

You see, I was already edging into
separate components, ahead of most

8 Illustration: Leo Pando AUDIO  DECEMBER 1980
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Wright Decoster model. dynamic with
electromagnet, of course. PM (perma-
nent magnet) speakers, though on the
market by that time, were weak things
without much power handling capaci-
ty; the idea was good but the magnets
were still feeble With the huge elec-
tromagnet, out of a transformer that
fed some 400 filtered volts, the th°ng
was so amazingly better than anything
I had ever before heard that I went
around for days in a delirium of joy
and practically never turned the ma-
chine off. -hat speaker served me for
six years and more before the competi-
tion began to catch up and, as we shall

people I knew. The idea of a big con-
sole radio with a separately attached
player for my records was terrific and
with the Midwest put me far ahead of
the local competition in terms of
sound - both quality and volume. My
Midwest, as a phonograph, was the
sensation of my college area. As al-
ready noted, I played whole evenings
of music for my college friends, who
flocked to hear the splendid machine
with its special extra -cost speaker.

I fell further, you see, for that superb
option. It cost me $15 more (read $75
today) but it was worth every mega -
dollar. It was a heavy-duty 12 -inch

There's a
new sound
out of
Cambridge
... and it's
good enough
for digital
The Cambridge 310 tweeter's moving
mass of only'/ gram gives it flat response
to a frequency well beyond human
hearing, a sure guarantee that it will/
reproduce all the harmonks and
overtones on your newest digital and
direct -to -disk records

And the 310 midrange witi liquid cooling
plays louder than you can tolerate, r
without a trace of audible distortion, as ---
proven in tests by a well-known
independent acoustical laboratory.

And if you like bottom enc, the
Cambridge 310 woofer's Icw frequency
response extends a half -octave lower --
than competitive speakers to reproduce
all the bass that's on
discs.

To hear the Cambridge sound
that's good enough for digital, take your
favorite high technology demo disk to your
Cambridge dealer and ask him to A -B the
Cambridge 310 against any other speaker
he has in the house regardless of price. For
the name of your nearest demonstrating
Cambridge dealer, circle reader service
number or write to us.

Cambridge Physics. 26 Fox Road
Waltham. Mass. 02154/(617) 890-1560

htigmiGB

1'9f

see, it survived the demise of the
famed 16 -tube radio to become the
speaker department of my first genu-
ine hi-fi system with separate amp.

Better Bass for Better Living...
Through Physics

But there was an intermediate stage.
After about two years, when I had
moved on to my first job in another
college, I got the bright idea of taking
that speaker out of the Midwest con-
sole cabinet and mounting it separate-
ly on its own. What a sensational im-
provement!

No - it wasn't really my idea. As
usual, I fell for something that seemed
to be in the air at the time, via friends
who kept telling me what I ought to
do. The thing was to get your speaker
into its own baffle. Out of the outdat-
ed open -back console cabinet. Better
bass, they told me. And were they
right.

I lived and ate my meals at the grad-
uate dormitory in my new college.
Everybody there sat at departmental
tables and talked shop like crazy.
There was no graduate music depart-
ment, only the undergraduates that I

was teaching ("music appreciation"),
so perforce I had to try another field.
First I sat at the English table - a dis-
aster. Then I tried History and that was
even worse. Not that I have anything
against English or History. It was just
the shop talk I couldn't take. Finally,
by a fluke I ended up, of all places, at
the Math and Physics table - consid-
ering that I knew no physics I hadn't
picked up for myself and had flunked
every sort of math course with dismal
regularity.

To my astonishment, the conversa-
tion at this table was a delight, and in
no time I was making new friends.
These people liked music. Most physi-
cists and mathematicians do. Einstein
lived right around the corner from us,
and one day I almost knocked him flat
with my bicycle as I was coming
around a corner in a hurry. He was the
type too - he played the fiddle. My
new friends also liked records a lot,
and I was in charge of the college
record library. Also, hardly a one of
these wasn't an amateur or profession-
al electronics man; hardly anyone
there didn't occasionally walk off with
some fancy lab equipment to make
himself a nice li'l amplifier for musical
purposes. They liked any sort of
gadget, these brainy guys in the gradu-
ate school, and I sopped up a mine of
delightfully useless information about
everything in the Lord's scientific
heaven, and all for a modest return
outlay of musical info and the loan of
a few records. It was fun.
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The 731Q is the finest turntable Dual has ever made. 
There is always a spe:ial attitude at Dual about the turntable that is to 

represen-Ihe mostadvanced thinking and accomplishments of Duars 
designer= and eng-neers. 

The materias, ti -e care in manufacturing, assembly and quality control 
must exe-rplif_v all that has made Dual precision and reliability so highly 

regarded : aroughout the world. 
And incverg Treasure of performance, this model must set the standard 

by whicl-c they fine turntables are juded. Even more, it must make a 
significartcontribution to the art of record playback. 

This yemr, the cuartz PLL direct drive 731Q, with itsultra-low-mass 
(ULM) tos arm and car:ridge system, expresses our attitude perfectly. 

If your.other con_ponerts and your record collection warrant 
considerat on of such a turntable, we invite you to visit your franchised 

Dual dear. And if you have a record that is warped tomarginal 
playability, but toc valuable to discard. bring it with you. 

That's -¿_1 you will need to share our attitude and sense of pride abcut the 
Dual 731.e_ 

For the :implete ULM story, please write directly to United Audio, 
120 So. Cdsmbus Ave., Dept. Q, Mt. Vernon, New York 10553. 

_ 
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Digitally mastered and audio-
phile recordings have added
an exciting new dimension to
the state of the audio art.
Sonus cartridges are excep-
tionally well -suited to realize
the full sonic potential of
these new recording tech-
niques.

This is especially true of the
new Sonus Dimension 5. Its
unique phase -coherent, inte-
grated, stylus construction
enhances still further the
exceptional purity and integ-
rity of reproduction found
throughout the Sonus range
of high compliance cartridges.

We believe upgrading your
system by replacing your
present cartridge with a
Sonus will provide the great-
est improvement in sound
quality per dollar.

The finer your records the
greater the difference a Sonus
will make.

Sonic Research, Inc., 27 Sugar Hollow Rd
Danbury, CT 06810 (203) 792-8822

It was at this science -minded table
that I heard one day of new experi-
ments with something called U-235.
Not a bomb, mind you, merely a chain
reaction. This was in the late '30s and I
never heard another word on that sub-
ject until August of 1945. These men
were in the middle of things, whether
fission power or amplifiers for music.
How could I help it? I learned.

In no time at all a stout and genial
genius called The Tuke, now extremely
well known as Dr. John Tukey of Bell
Labs, decided that my "system" should
be improved - first via a baffle. A baf-
fle, of course, he explained, kept the
in -curving bass sound waves apart so
they didn't cancel out, and the larger
the baffle the more effective it would
be, i.e., the lower the true bass. So out
came the Wright Decoster speaker,
dangling its impressive and slightly
scary 400 -volt complex of cables (four
leads, two for signal and two for mag-
net power) to go into the middle of a
perfectly enormous square of
plywood. You never saw anything sil-
lier. It took three of us to get it side-
wise through my door, and this super -
baffle took up most of a diagonal cor-
ner of my room. But bass! I was as-
tounded. A full-throated roar, a floor -
shaking thump - something none of
us had imagined. That old speaker had
more virtues than I had known.

Have Baffle, Will Travel
Well, practicalities. Month by

month, I was forced to saw off more
and more of that plywood monstrosity
to make room for non -sonic things in
general. It ended up as a serviceable
four -foot midget with hinges in the
middle so I could fold it into my car
when I moved around. I still had a lot
more bass, and much less boomy (re-
sonant) than I ever knew via any
open -back console including the Mid-
west itself. For some years thereafter I
made a practice of moving friends' ra-
dio speakers into flat baffles, to their
delight. I was now the "expert" - I
fell into being an expert, and no two
ways about it. My accidental reputa-
tion was beginning to grow.

Best of all, somebody showed me
the trick of standing the baffle board
up against an unused fireplace with
chimney. What a bass that gives!
Though hardly exponential, the chim-
ney is a sort of big horn, or if not a
horn, then a tuned tube of enormous
configuration. Some startling sounds
came out of my surprised speaker the
first time I tried that trick. Before the
stereo age mandated two speakers
with the proper separation, this sort of
sonic manipulation could make the

difference between so-so sound and
really superb music, even with all the
limitations of our old equipment.

It was Dr. John Tukey, The Tuke,
who persuaded me to try to build my
own separate amplifier, of course un-
der his tutelage. By now, the 16 -tube
radio -and -amplifier was considered a
bit passe by the folks I had come to
know. What I needed was beam pow-
er and push-pull. So I got the neces-
sary parts and started to build, with
The Tuke practically hovering over my
shoulder.

I was no better then at construction
than I am today. It just isn't my clumsy
10 thumbs. I had a terrible time, trying
to bore holes in metal and ending up
with bends and gashes and smashed
fingers, soldering dozens of nonelec-
trical joints, hopelessly mismatching
bolts and their nuts, wiring things
backwards. I felt like a total fool
among all those physical geniuses, but
I guess I absorbed a bit of their radia-
tion. In the end, my new amplifier
with 6L6G tubes in push-pull actually
worked, though it did look like a tin
can opened with a blunt axe.

And thus, at last, I achieved a true
component hi-fi system. Record play-
er, radio tuner (the old Midwest), am-
plifier, and separately mounted speak-
er. Around 1937-not bad, eh?

It was not for years that I made any
basic improvements on that system,
when, after the War, I finally ran into
the then -sensational Electronic Work-
shop amplifier (Howard Sterling) and
a big 15 -inch Altec speaker, still
mounted in a flat baffle, placed in
front of a nice old New York fireplace
in Greenwich Village. But meanwhile I
had encountered something of hi-fi al-
together in another and higher sphere,
the enormous phonograph system,
super -state of the art, that was provid-
ed to our college along with the gift of
the Carnegie Collection of phono-
graph records.

This was in late 1936, soon after I

arrived. That machine was incredible.
Out of something called Federal Tele-
graph, whatever that might be, it had a
huge 18 -inch speaker and two
tweeters - my very first - mounted
in a massive enclosed and vented baf-
fle box the size of a small elephant.
I've written about this extraordinary
monster before and so will leave it for
a brief rerun in my next installment.
The system was another crucial influ-
ence in my hi-fi life, though, and the
consequences of its mere presence in
our midst varied from tragic to ludi-
crous. Ahead of its time by many a
year, it was an inspiration for me, who
became its sole boss. ói1
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Morning Concert

You've driven to the end of the world. Alone.

The engine is still warm.

Amid the roar of the waves and the cries of the gulls,
you fire up your mobile high-fidelity system for a morning
concert.

What will it be? Bach? Mozart? Perhaps some Keith
Jarrett.

Whatever you choose, your system is equal to the task
because you've chosen ADS.
The ADS Power Plate 100 Automotive Amplifier and the

ADS 300i Automotive Loudspeaker System deliver the
kind of power it takes to be heard above road noise,
engine noise, and ocean waves. And it's not just brute
power, but power with performance, subtlety and
nuance - qualities collectively known as musical accu-
racy.

Easily the most sophisticated automotive audio com-
ponents available today, the Power Plate 100 amplifier
and 300i speakers are exactly what you'd expect from
ADS, the company that literally invented mobile high-
fidelity.

To find out more about putting an ADS system in
your automobile, write ADS, Department AU21 , or call
1-800-824-7888 (California 1-800-852-7777) toll free and
ask for Operator 483.

The more time you spend with your automobile, the
more you owe it to yourself to listen to ADS.

ADS Audio for the critically demanding

Analog & Digital Systems, Inc., One Progress Way, Wilmington, MA 01887 (617) 658-5100
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0= It sounds
á like music.y

Interface:C Series II
N is the fulfillment of

our six -year asso-
ciation with optimally
vented speakers based
on the theories of

® A.N.Thiele- speaker
designs first introduced
by Electro -Voice in 1973:
The Interface:C offers
you a unique combination

oof high efficiency and
high power capacity- the
only way to accurately
reproduce the 120+ dB
peak sound pressure
levels found in some
types of live music.

The SuperpometM
tweeter, an EA/ exclusive,
and the VMRTM vented

gemmidrange driver the first
to apply optimally vented
design to mid frequen-

hacies, ensure your music
is reproduced without
the coloration normally
found in other high -
efficiency drivers. An
honest 30 Hz low end
totally eliminates the
need for expensive sub -
woofer assemblies.

111111.0 When you spend $1,000
for a speaker system,
get your money's worth.
Audition the Interface:C
Series II at your nearest
Interface dealer. If you
want a speaker that
sounds like music, the
Interface:C Series II is
the one you'll buy.

I

Ey Eledrol/oic6
a qulton company

600 Cecil Street, Buchanan, Michigan 49107

Tape
Herman Burstein de'
Quarter vs. Half Track

Q. I am considering purchase of one
of several high quality tape recorders,
all' of which come in either half-track
or quarter -track versions. What are the
advantages of a half-track system? -
N.P. Ramsden, FPO, San Francisco, Cal.

A. The advantage of half-track oper-
ation is a moderate improvement in
signal-to-noise ratio - about 3 dB. For
home operation, where you usually
encounter first -generation recordings,
rather than a succession of copies, this
is not a great advantage compared
with the benefits of quarter -track.
Moreover, use of the Dolby noise -re-
duction system can improve signal-to-
noise ratios about 6 to 10 dB, more
than making up for the 3 dB loss due
to quarter -track operation.

Quarter -track affords twice as much
recording time per reel as does half-
track, assuming stereo operation. If
one goes quadraphonic, of course,
quarter -track is a necessity - half-
track wouldn't be feasible then. Quar-
ter -track has the advantage of reduc-
ing the consequences of azimuth
misalignment. That is, for a given de-
gree of azimuth misalignment, the
amount of treble loss is smaller for
quarter -track than for half-track. On
the other hand, half-track has some-
what greater freedom from dropouts
because these tend to average out
(cancel out) to a greater extent for a
wider track.

Bias By Us or a Dealer?
Q. Do I have to bring my tape deck

to a dealer to have the the bias adjust-
ed if I change from one brand of low -
noise tape to another? - Peter Klein,
Providence, R.I.

A. I cannot give you a definite an-
swer. Chances are good, however, that
in going from one brand to another
you will not encounter substantial dif-
ference in treble response with the
same bias setting. If your machine has
more than one bias setting via an ex-
ternal switch (some machines have as
many as three settings), you will have
flexibility in use of various tapes with-
out having to make an internal adjust-
ment of bias. The only way to find out

16

if you really need to have bias adjust-
ed internally is to try the new brand
and note whether there is an appreci-
able departure from flat response no
matter which bias setting is used. If
you decide to have bias adjusted, be
careful because an inept technician
may do more harm than good. Insist
that the adjustment be made when
the machine is operating with the tape
you plan to use.

Performance of Metal Tape Decks
Q. What happened to the perform-

ance of metal tape decks? Manufactur-
ers were predicting that cassette decks
capable of handling metal tape would
have an increase in signal-to-noise ra-
tio of about 6 dB, plus greater record-
ing headroom of about equal amount.
Yet technicians I have talked to who
have tested some top-quality decks
have found an increase in S/N of only
about 3 dB. It is my suspicion that the
metal tape manufacturers have agreed
to make a product below the full po-
tential of such tape. It is logical to car-
ry this theory one step further: Assum-
ing that makers of metal tapes and
decks are capable of an increased dy-
namic range of about 12 dB, they may
have said to themselves, "Why release
our best product at once?" By gradual-
ly improving the performance of metal
tape over time, the conversion can be
stretched over many years so that ev-
eryone can make more money - in-
cluding me, for I'm a retail audio sales-
man. I would appreciate your re-
sponse. - Name withheld.

A. In addition to your hypothesis,
there are other possible explanations
as to why the improvements attributa-
ble to metal tape are not quite earth-
shaking, although the improvements
definitely exist. (As you point out,
there is something like an improve-
ment of 3 dB in S/N. And reviews of
metal tape decks in various periodicals

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
1515 Broadway, New York, N.Y. 10036. All letters
are answered. Please enclose a stamped, self-ad-
dressed envelope.
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AFTER 500 PLAYS OUR HIGH FIDELITY
TAPE STILL DELIVERS HIGH FIDELITY.

If your old favorites don't sound as good as they used to, the problem
could be your recording tape.

Some tapes show their age more than others. And when a tape ages
prematurely, the music on it does too.

What can happen is, the oxide particles that are bound onto tape
loosen and fall off, taking some of your music with them.

At Maxell, we've developed a binding process that helps to prevent
this. When oxide particles are bound onto our tape, they stay put. And
so does your music.

So even after a Maxell recording is 500 plays
old, you'll swear it's not a play over five.

Maxell Corporation of Amenca, 60Oxford Drive, Moonachie, N.J. 07076.
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show that at 0 VU recording level the
decks provide more extended treble
response with metal tape than with
other kinds of tape; in other words
metal tape does have more head-
room.)

First, in all truth it must be recog-
nized that metal tape has not reached
its full potential. In response to the
problems that deck manufacturers
have had in developing record and
erase heads that can cope with the de-
mands imposed on them by metal
tape - i.e. sufficient bias, audio, and

erase current - the tape makers have
reduced these demands. Specifically,
instead of metal tape having a coerciv-
ity of something like 1500 oersteds, the
coercivity at the time this was written
was generally being kept down to
something like 1000 oersteds. The re-
sult is restriction of the amount of sig-
nal which the tape is capable of ac-
cepting, thus keeping dynamic range
below the potential of metal tape.

Second, the history of audio shows
that those responsible for its technolo-
gy have had to fight hard for every 1 or

"AT THEIR PRICE,

THEYARE SIMPLYA STEAL!"

"If you're shopping for stereo our advice is not to buy
speakers until you've heard the Polks." Musician
"Polk Audio Monitor Speakers
(are) so vastly superior to the
competition in their price range we had
to pass the information along...the de-
sign produces a remarkably well inte-
grated and coherent sound that adapts
itself ideally to all kinds of music...and
produce the kind of open uncolored
perfectly imaged sound we thought
began at twice the price and required
huge amounts of amplification... (The
Polks) will benefit from state-of-the-art
electronics but sound quite magnifi-
cent with a good mid -powered popular
brand receiver...They make the popu-

polk
Monitor Series Loudspeakers

lar speakers in their price range seem
dim, colored, boxy, unmusical and just
plain insufficient...lf you're shopping
for stereo our advice is not to buy
speakers until you've heard the Polks"
MUSICIAN MAGAZINE
Polk Audio loudspeakers priced
from less than $125 each to less than
$400 each, are available at the finest
hi-fi stores. Use the Reader Service
Card for complete information and
the location of the Polk Audio dealer
nearest you.
Polk Audio, Inc. 1205 S. Carey St.,
Balto., Md. 21230

INCREDIBLE SOUND-AFFORDABLE PRICE

2 dB of improvement. Accordingly, an
improvement of about 3 dB in S/N
plus some improvement in headroom
is nothing to be scoffed at - at least
not by historical standards.

Third, it is rare that the full benefits
of any technological advance are
reaped immediately. Consider the ex-
ample of the transistor, where promise
greatly preceded fulfillment. It took
years and years before transistor prod-
ucts became as good as tube products.
(Some still feel that the transistor
hasn't caught up; witness tube
preamps and power amps being made
today.)

Fourth, it must be taken into ac-
count that tape recording, particularly
at the low speed of the cassette for-
mat, requires a compromise among
three fundamental requirements: Low
distortion, low noise, and extended
treble response. It is possible to win an
improvement in any one respect only
by means of a sacrifice in one or both
of the others. Accordingly, a tape deck
manufacturer who already has a prod-
uct with a fine S/N ratio may wish to
take advantage of metal tape more in
terms of low distortion and extended
treble rather than in terms of a large
increase in S/N.

Finally, it must be recognized that in
order to achieve compatibility, the 70
p S playback equalization that has
been considered optimum or near -op-
timum for chrome, ferrichrome, and
cobalt -modified tapes is also being
used for metal tape. Quite possibly a
lower time constant, perhaps around
50 NS, would be optimum for metal
tape and allow its benefits to be more
fully realized.

Please do not misunderstand. I am
not promising you that metal tape will
inevitably do all that has been pro-
phesied. I am simply trying to suggest
that it is too soon to judge whether or
not metal tape represents an unrivaled
giant step forward.

Cheap or Inexpensive?
Q. There is a store in my area selling

Scotch audio tape, 3,600 feet on 10%z -
in. reels that have been used once and
bulk erased. The ad claims that this
tape will perform like new. I wonder if
this tape will provide adequate repro-
duction. It sells for only $1.99, and I
am a bit suspicious of tape this cheap.
-Thomas Williams, Baltimore, Md.

A. Offhand, it seems you might have
a good buy, except for one possibility:
That the tape contains splices. If there
are only one or two splices in a 3,600 -
foot length, this is still a good buy, but
not if there are many splices. Ask
about this. In any event, you might
buy one reel; you can't lose more than
$1.99 plus tax! A
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,zone. 224
SIMULTANEOUS ENCODE DECODE

TYPE n TAPE NOISE REDUCTION SYSTEM

FOR $299; DBX TECHNOLOGY BRINGS YOUR
HOME RECORDING SO CLOSE TO DIGITAL,

IT'S ABSURD.
INTRODUCING
THE DBX
RECORDING TECHNOLOGY
SERIES MODEL 224.
THE BEST PERFORMANCE
YOU CAN BUY FOR
UNDER '50,000.

Digital recording means two things.
No noise, and a full dynamic range

of 90dB.
But until now, only recording engi-

neers have been able to enjoy that
incredible sound using studio record-
ing systems costing $50,000 or more.

Now, however, there's the new
dbx Recording Technology Series
Model 224, the state-of-the-art in
home recording. It hooks right into
your present tape system. And it lets
you do almost everything you could
do with a digita system, but for a
whole lot less.

THE QUIETEST SOUND ON TAPE.
As for noise reduction, nothing on

the market comes close to the
Model 224.

60 -

80 -

100-

120-

140-

250 2.5 K

FREQUENCY (Hz)

25 K

Dolby reduces noise b' only 10dB at best, and only in
the high frequency range. dbx virtually eliminates
tape hiss, reducing it by more than 30dB across the
entire frequency range. (Unretouched laboratory
TA-cTograph. Data from "The Importance of Dynamic
Range, "Audio Magazine, January, 1980. For a copy
of the article, write dbx.)

The Dolby®** system you've been
putting up with certainly doesn't. It
only reduces tape noise by 10dB at
the most, and only in the high fre-
quency range.

Compare that with the dbx Model
224, which reduces tape noise by
more than 30dB across the whole fre-
quency range. It virtually eliminates
tape noise, without adding any audi-

ble distortion or
changing the tonal
character of the
sound.

The result is a dif-
ference you can
easily hear. In fact,
you'll be able to
record quiet music
passages that
would be lost in
tape noise with any
other system.

Conventional tape recorders limit dynamic range.
With the dbx Model 224, you can get the dynamic
range approaching that of a live performance.

DYNAMIC RANGE
APPROACHING DIGITAL.

The Model 224 also gives you
something else you've never heard
before from a tape recorder: full
dynamic range.

Dynamic range is the difference in
volume between the loudest and
quietest passages in a piece of music.
It's just as important to the realism of
music reproduction as flat frequency
response, or accurate spatial
perspective.

And although live performances-
and digital master tapes-go up to
90dB of dynamic range, even the best
home recordings have been limited to
only about 50dB. So no matter how
good your recorder is, you've been
missing at least one third of your
music's dynamic range.

Well, the Model 224 gives you the
capability to record an unprece-
dented 85dB on open reel and 80dB
on cassette.

So for the first time, you can make
live recordings that capture virtually
all the dynamic range of the original
music.

In addition, the Model 224 is the
only system that lets you tape fine
audiophile records without losing any
of their dynamic range.

And you can use the extra head
room provided by the 224 to dramati-
cally extend frequency response and
minimize distortion during recording.

As if all that weren't enough, you
can use the 224 to play dbx Discs, the
Full Dynamic Range Recordings that
deliver up to 90dB of music dynamics
with negligible surface noise. Because
the 224 includes the decoding system
that makes your present stereo com-
patible with these phenomenal new
discs.

HEAR IT TODAY.
The sound of digital recording

really is here. Dynamic range
approaching a live performance.
Music heard against a background of
virtual silence. And a purity of sound
that's never been possible before in
home tape recording.

Visit your authorized dbx retailer
today for a demonstration of the dbx
Model 224.

We think you'll agree with us. For
$299, you'd be crazy to pass it up.

dbx, Incorporated, 71 Chapel
Street, Newton, MA 02195.
*Manufacturer's U.S. suggested retail price: actual
price set by dealers.

"'Dolby is a registered trademark of Dolby®
Laboratories Inc.

bx
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Original.
original n: that from which a copy,
reproduction or translation is made.
(Webster's Collegiate Dictionary)

The ALLISON:ONE® Room Matched®
loudspeaker system was introduced in
1974. It was the first direct -radiator
system ever designed to use room -
boundary reflections constructively, so
that flat acoustic power could be radiated
into a listening room throughout the full
frequency range.
Now, more than five years after, we are
pleased to see systems based on this
concept being marketed by AR, Design
Acoustics, and Snell (if we've omitted
anyone, our apologies). To all such we
say, "Welcome aboard." The more of us
there are, the better.

But imitation does not mean replication.
Only Allison® loudspeaker systems are
manufactured under U.S. Patent No.
3,983,333, which teaches the most
effective and least costly ways to make
Room Matched loudspeakers. Only
Allison systems have convex -diaphragm
tweeters and midrange drivers, which
combine high output capability and
unmatched dispersion. And only Allison
systems are available in models designed
for use with one, two, or three intersecting
room boundaries.

Information on the complete line,
including specifications, a list of
authorized dealers, and details of our
Full Warranty for Five Years, is avail-
able on request.
For literature and information call
(800) 225-4791 [in MA (617) 237-2670]
or send coupon.

ALLISON: ONE $460/S483 (each)
(Price varies with shipping distance)

ALLISON
ACOUSTICS
Seven Tech Circle/Natick, MA 01760,U.S.A.

Name

Address

City State Zip

Bob Dylan: His Unreleased Recordings
by Paul Cable. Schirmer Books, $5.95.

It's hard to believe that anyone
would want to devote his life to col-
lecting and cataloging Bob Dylan's
bootleg tapes, bootleg records, and
other studio dredgings, but that's ex-
actly what Paul Cable has done. The
fact that Schirmer Books actually pub-
lished this compendium astounds me,
and although there is a lot of informa-
tion given, it isn't organized very well.
There is little cross-referencing, no in-
dex, and nothing really illuminating
except occasional confirmation that
tapes rumored to exist actually do,
sometimes in the author's possession.
We would rather read A. J. Weber -
man's computerized lexicon of Bob
Dylan's jargon, which claims to trans-
late all of Dylan's code words into
what they "really mean." But any real
Zimmerman fan knows that you don't
need to be a Weberman to know
which way the wind blows.

/on & Sally Tiven

The Rolling Stone Record Guide, edit-
ed by Dave Marsh with John Swenson.
Random House/Rolling Stone Press,
1979, 631 pages, $8.95.

The Rolling Stone Record Guide is a
fat book that seeks to be a qualitative
guide to what records exist in the
rock/pop music field. It strives to be a
reference book for the fan and novice
alike. Records are listed by artist with
separate sections each for jazz, blues
and gospel plus "anthologies, sound-
tracks and original casts." Each record
has been given a rating of from zero to
five stars based upon relative merit.
The book concludes with a list of all
the five-star albums, a glossary, and
a fine selected bibliography.

Given the size and scope of the
project, it is not surprising that a small
army of reviewers - 32 in all - were
employed to contribute ratings and
comments to the Guide. And each one
is identified by initials with his entries.
The very quantity of opinions is one of
the limits on how useful the qualita-
tive ratings throughout the book can
be. Let's face it, relative merit is at best
a subjective scale, by no means abso-
lute. One man's five-star album would
be another's three -star.

The Guide is relatively complete,
considering the huge amount of mate-
rial it attempts to cover. And, as opin-
ionated as I am, I am somewhat
amazed at how reasonable I find most
of the ratings. The commentary shows
admirable restraint and is for the most
part cogent, if occasionally refreshing-
ly cutting.

In his introduction Editor Dave
Marsh says that out -of -print and delet-
ed albums have been avoided except
"when it served our purpose to do so."
What this means is that, of the dele-
tions included, an awful large number
of them have commentary followed by
the initials "D.M." I wish that Marsh
had either opted to be more complete
in documenting the dead vinyl or
more consistent in omitting it. Out -of -
print albums by artists still active or
with albums still cataloged, artists like
Aretha Franklin, Wilson Pickett or Otis
Redding, could have been included
with some kind of notation befitting
their reduced availability. This would
at once have given a more complete
picture of their work.

The sections outside of the basic
rock/pop A -to -Z are of varying value.
The blues section is pretty complete
while the gospel section is cursory at
best. The jazz section is laughable.
Hell, any complete listing of jazz in
print that can't even get an accurate
list of as "obscure" an artist as Miles
Davis is worthless. Such seminal, eter-
nally available Miles albums as Sketch-
es of Spain and Birth of the Cool are
not listed, and the entry for Miles is no
longer than the one for Chick Corea,
for instance.

Sprinkled all through the book are
pictures of the covers of five-star al-
bums, an excellent idea. But why not
show covers of jazz albums in the jazz
section?

Given its flaws, and they are signifi-
cant, The Rolling Stone Record Guide
is a fine and potentially valuable refer-
ence tool that I welcome. An updated
second edition is sorely needed at this
early date. And, you know, the flaws
suggest a sort of ethnic joke: "How
many record reviewers does it take to
change a light bulb? Answer: 32. Two
to edit and 30 to debate the social sig-
nificance." Michael Tearson
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TEAC

TEAC TODAY
THE X-SEPIES.

You're
looking at four
new machines
that have more in
common with
data recorders
than audio re-
corders. Together
they are called
the X -Series. And
they bring a total-
ly new kind of
technology to the
open reel format.

Each
X -Series transport
is an instrumenta-
tion mechanism.
For 15 years, this
TEAC design has
stood the gruel-
ing test of time in
computer instal-
lations where
dependability is
worth millions.

The basic
configuration is closed -loop dual
capstan. It's extraordinarily quiet, stable
and precise. Wow & flutter is very low.
Speed accuracy very high.

Three DC motors drive the tape. They're
used to keep changes in motor temperature to a
minimum under different loads so constant torque
is maintained.

Our Magnefloat flywheel assembly, a com-
pletely new concept, uses magnetics rather than
mechanics to eliminate problem -causing springs and
pressure plates. Axial variations between the tape
and capstans are prevented so proper tracking is
assured. The result is highly accurate audio repro-
duction even after years of hard use.

The X -Series transport maintains ideal tape -to -
head contact. Audible drop -outs, level and frequency
losses are absolutely minimized. Frequency response is
wide and flat. And signal articulation is unusually clear.

'dbx is a trademark
of dbx. Inc.

TEAC

The brain
behind the trans-
port is our LSI
control chip. It
eliminates the
need for me-
chanical relays
so transport
control is faster,

more positive
and reliable. The

LSI also lets us pro-
vide full motion -
sensing in the
X-10 and X -10R.

Within
the X -Series,
machines have
been specifically
designed for bi-
directional
record and play-
back. Perfectly
symmetrical head
stacks (6 heads
in all) assure top
performance in

both directions. There's
automatic reverse and repeat.

And two-way cue monitoring.
New audio electronics

accompany this new transport tech-
nology. Record and playback amplifiers

are quieter and completely free of audible distortion.
The sound is cleaner, more faithful to the source.The
fidelity is unsurpassed.

For master quality recordings, dbx II' is
available as an optional accessory for the X-10 and
the X -10R. This remarkable noise elimination system
adds 30dB to the already high S/N ratio, and
provides up to 10dB more headroom.

If your audio perception is critical, your
listening standards high, audition an X -Series
recorder. The performance is flawless. The sound
peerless. TEAC

TEAC..
i

'TEAC TEAC

_,t
'

77,---11~1

©1979 TEAC Corporation of America, 7733 Telegraph Road, Montebello. CA 90640.
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Are you ready for the
new audio technologies?

+wsw ii(It
rrri(f f riTr rdfrírÍal_
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SA2 POWER AMPLIFIER. 220 RMS
watts per channel into 8 ohms 20 Hz -
20 KHz, no more than .05% THD.
On -board computers. Front panel
LED's display peak and average output.
Handles any impedance load.

DL2 CONTROL CENTER. Switching
module offers selection of loudness
compensation curves, sophisticated

stereo imaging with m,xing for two
inputs. Eight inputs, three signal out-
puts. Separate connections for add-on
signal processors. Separate phono
pre -amp eliminates RFI and is adjust-
able for cartridge impedance. Moving -
coil module available. Separate power
module eliminates AC signals from
switching and phono pre -amp modules.

Receps for eight components.
EQ2 GRAPHIC EQUALIZER. Eleven

bands per channel, ±15 dB boost/cut
per band, center -points adjustable ±1/4
bandwidth. Versatile tone control center
section.

FM1 TUNER. Five -station memory.
Digital tuning. Phase -locked loop, crys-
tal controlled.
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Crown is.

Owning Crown Distinction compo-
nents can assure that your next
audio system will effortlessly adjust
to the new technologies.
The Distinction Series was engi-
neered for the dynamic range now
available from direct -to -disc and
digital recording.
The Crown Distinction components
have S/N ratios that will comple-
ment the audio soon to be available
from video -disc technology.
Your Crown Distinction system will
drive any speakers, old or new, with
plenty of reserve power for distor-
tion -free sound, however inefficient
the new speaker designs may be.
The Crown Distinction System is
computer -compatible now.

A REVIEWER'S DELIGHT

Several years ago we asked our
engineers to begin work on a new
series of components that would be
the best today and tomorrow, that
would become the standards by
which other components were
judged in the 80's.
How well we succeeded is best ex-
pressed by what reviewers have
said about the Crown Distinction
Series.
"...workmanship and layout of
the highest order:'
"...solid... innovative:'
"...can deliver prodigious
power...without distortion:'
"...virtual sonic perfection...
utterly quiet...an exceptional
product:'
"better than the available test
equipment:'
"awesome control capability:'
"the audio enthusiast...will
simply fall in love with it:'

LUXURY IN SOUND

To begin to appreciate the high
level of technology and performance
available in the Distinction compo-
nents, consider just two examples.
The gain control on the DL2 control
center provides unmatched track-
ing accuracy and perfect resetabil-
ity. Push-button digital control and
display of gain, in 1/2 dB steps, are
obtained from 128 precision resis-
tors, switched by fast -acting her-
metically sealed reed relays. Con-
ventional pre -amp circuits control
gain by attenuating the input, which
throws away considerable S/N
ratio. In the new and different DL2
circuits, reducing gain actually
improves the S/N ratio, providing
unusually quiet performance at low
listening levels.
In the SA2 amplifier, Crown
engineers have included protection
systems invented at Crown, which
combine absolute amplifier protec-
tion with optimum preservation of
signal availability and quality, all at
a realistic price. On -board com-
puters monitor the output transistors,
adjusting (not cancelling) the output
to keep them operating. Thermal
sensors prevent chassis overheat-
ing, and the Crown IOC distortion
detection system alerts you to pos-
sible clipping.
Obviously these components are
built for owners who seek the ulti-

mate in audio technology. They also
satisfy the desire for luxury in
sound, and provide a total listening
experience. Their specs are impec-
cable, but your greatest immediate
pleasure will be in hearing ALL of
the music.

A SOUND INVESTMENT

Your long-range delight in the Dis-
tinction Series will be the realiza-
tion that your investment is pro-
tected by Crown's innovative engi-
neering. Crown products already
have an enviable reputation for
long life and higher resale values,
and the new technology in the Dis-
tinction components simply
enhances that value.

THINKING ABOUT TOMORROW

The Crown Information Package
has over fifty pages of colorfully
illustrated information about Crown
Distinction products. It includes the
complete text of the reviews quoted
above, plus details of product
design and operation, technical
articles from Crown engineers,
specifications, dealer names and
much more. We think it's worth
much more than four dollars, but if
you don't agree, send it back; we'll
refund your money. Send the cou-
pon today. Begin your journey into
tomorrow's greater sound.

crown
1718 W. Mishawaka Rd., Elkhart, IN 46517.

Innovation. High Technology. American. That's Crown.

TO: CROWN INTERNATIONAL, 1718 W. Mishawaka Rd., Elkhart, IN 46517
Please send me the Crown Information Package. I'm enclosing check, money order for three dollars
(addressees outside the U.S.A. and Canada enclose $6 U.S.).

Name

Address

City State

AU -12

Apt. No.

Zip
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The Audio Critic
announces a

rather sensational
change in
its format.

Volume 2, Number 3 of The Audio Critic,
which is expected to be off the press at
approximately the same time as this ad, will be
our ninth and last issue in the original magazine -
like format. Starting in January 1981, the
Audio Critic will be published biweekly-yes,
every other week!-in the form of newsletter -
size bulletins, featuring in-depth reviews of the
very latest equipment as well as continuing
updates of our top recommendations. With two
issues skipped during the summer vacation, our
frequency will be 24 bulletins a year.

Later in 1981, subscribers will also receive
The Audio Critic Handbook, a book -length
summary of everything the enlightened con-
sumer of audio components ought to know (in
our opinion) about rival design philosophies,
engineering trade-offs, test methods, installation
and alignment techniques, tape recording and
disc -cutting problems, and just sound in general.

Together, the bulletins in their loose-leaf
binder and the Handbook will read very much
like a stack of The Audio Critic from 1977-80.
Nothing will be different editorially. The
celebrated writing style will be the same. As
before, there will be no commercial advertising.
Our reviews will still be based on a combina-
tion of sophisticated laboratory measurements
and fine-tuned listening tests. The qualities that
have raised The Audio Critic far above the
"undergrounds" in the esteem of technically
and musically educated audio practitioners will
continue undiminished.

Only one thing will be different: the speed
with which our readers will be informed about
new developments. Instead of waiting for 35 or
40 reviews to accumulate before printing them,
we will now publish our findings in a steady
stream, as soon as they are firm. If we find out
in March that a certain new phono cartridge is
State of the Art, you will know about it early in
April. What newsstand hi-fi magazine or under-
ground journal can make that statement? Equip-
ment reviewing will never be the same again.

Present subscribers to The Audio Critic
will have their subscriptions fulfilled at the rate
of six biweekly bulletins for each old-style
issue due to them. The Handbook, when it
comes out, will count as the equivalent of two
old-style issues. New subscribers have the
following two choices:

Our $30 package. This includes the 24
biweekly bulletins to be published in 1981,
starting in January, plus the Handbook when it
is ready. If your subscription is postmarked no
later than December 31, 1980, you will also get
a handsome loose-leaf binder for your bulletins
as a free bonus.

Our $50 package. This includes the entire
$30 package, exactly as described above, plus
the four magazine -size issues still in print:
Vol. 1, No. 6 (cumulative reference issue with
over 150 reviews) and Vols. 2, Nos. 1, 2 and 3,
the last being the new issue with the much -
awaited report of an important speaker develop-
ment, among many other things. We strongly
recommend that you get these issues in order to
have a fuller understanding of what The Audio
Critic is all about and a better foundation for
reading the bulletins. Once the Handbook is
out, all old-style issues will be allowed to go
out of print. If you already own one or more of
these, you may subtract $5 from the package
price for each one you do not wish to receive.

Send your check or money order in the
correct amount (no Canadian dollars, $6 extra
for overseas delivery) to The Audio Critic,
Box 392, Bronxville, New York 10708.

Audioc '1 c
Joseph Giovanelli

Noise Build -Up in Records
Q. Please explain how "popping"

and "crackling" noises get onto pre-
sumably clean phonograph records.
Can this situation be prevented? As an
example, a new disc was free from
noise the first time it was played. The
third time it was played, however,
there were many crackles and a few
pops. -Mark M. Fencke, Chicago, Ill

A. It may be that your stylus is worn
or perhaps you are tracking too heavi-
ly, which would be especially serious
with a low -compliance cartridge. Ei-

ther of these situations will cause rapid
record wear.

Care should be exercised when rais-
ing and lowering the tonearm in those
cases where you are doing this manu-
ally. Searching for a given band can be
harmful to the record if you slide the
arm across the disc. This is particularly
true for low -compliance cartridges.

Another possible cause for the grad-
ual build-up of noise has to do with
the environment in which the records
are kept between playings. For exam-
ple, if the records are played and then
not returned to their sleeves and jack-
ets, dust will accumulate on their sur-
faces. This dust will produce noise.

Along these same lines, phonograph
records may pick up dust as a result of
accumulation of dust particles on the
turntable mat. This mat should be kept
clean, so remember to leave the dust
cover closed whenever the turntable is
not in use. Additionally, every disc
should be wiped with an appropriate
brush both before and after playing.

Judging from the low number of
playings before the crackles devel-
oped, however, it appears that static
attraction of dust is a major problem
for you, and I would recommend that
you try one of the systems specifically
designed to reduce static.

Impact in His Compact
Q. The stereo effect from my home

system is not as dramatic as that pro-
duced by my automobile stereo sys-
tem. Why? Can I improve my home
system's stereo impact?-Lee Talbot,
Livermore, Cal.

A. I believe that the automobile en-
vironment provides enhanced stereo
separation because the individual
speakers are at wide angles and tend

24

to be beamed directly at the listener.
The sound from channel A does not
have the space to merge with that of
channel B, as is true in your living
room.

Another aspect of automotive stereo
sound is that many cars are fitted with
speakers in both front and rear. Thus,
you are really surrounded by sound.

For added impact with your home
stereo system, there are a number of
things you can try, which include dy-
namic range expanders and add-on
tweeters. The first of these won't affect
the stereo image, but this may be a
large part of what you're experiencing.
I would also experiment with the
placement of your home speakers,
moving them further apart and per-
haps angling them away from each
other. Since much of the directional
information is in the upper midrange
band of frequencies, you might try us-
ing an equalizer to lift this band gent-
ly. I suspect, too, that much of your
reaction stems from an accurate per-
ception of the car's smaller closed en-
vironment versus your home's larger,
more open listening area.

Noise During Changer Cycling
Q. I have a fully automatic turn-

table. Whenever a record is over and
the arm is about to pick itself up, there
is a "pop" sound, even on brand-new
records. What is the cause of this? -
Mark M. Fencke, Chicago, Ill.

A. It may be that the muting circuit,
if you have one, never does short out
the cartridge. Thus, the sound you
hear is the stylus as it is lifted from the
surface of the disc.

Perhaps this sound is that of a

"click" on the disc itself. Very often
there is a click at the point where the
locked groove starts up from the run -
out groove. Run -out grooves can often
be noisy, but this is not true of all
discs.

To determine which of these two
conditions is the real cause of your
problem will require that you locate a
disc which you know to be free of

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

BSR is proud to put an end to the seemingly endless
debate over what style of turntable is the "correct"
turntable-single-play or multiplay.
Introducing the BSR Pro Ill Series-
the third generation of turntables.

The BSR Pro Ill Series combines the precision and
accuracy of the finest single -play and the ease and
versatility of a multiplay. At a price well within the range
of both.
The tonearm-a story in itself.

This may be the finest tonearm ever offered on a
multiplay turntable. It has an extremely low mass carbon
fiber head shell, designed to be used with today's finest
low -mass cartridges and measures an impressive 237mm
from pivot to stylus. And, its sleek, rapier -straight line will
give you unerring tracking performance.
Two motors are better than one.

The BSR Pro Ill Series 300 and 200 models feature
a direct response FG Belt Drive turntable with a
quartz -locked control system that references the speed of
the motor to that of the turntable. Additionally, there is an
independent servomotor that drives the tonearm only
during cycle changes. This unique two -motor design
eliminates complicated cams, trip switches, etc.-all of
which can interfere with optimum turntable performance.
Independent tonearm and
turntable suspension.

BSR Pro Ill Series turntables utilize a floating
suspension system to isolate both the turntable and the
tonearm. Mounted together on a separate subplate,
independent of base, cover and controls, this eliminates
most causes of vibration and acoustic feedback.
Three -record umbrella spindle-
short and sweet.

Unlike traditional six -record multiplays, the BSR

Pro III Series turntables are designed to play up to three
records. The decreased height and weight of the record
stack al ows for a much more precise vertical tracking
angle ani overall turntable performance.
Digital readouts.

BSR Pro III Series turntables have a multifunction
digital display, allowing you to determine both
quartz-Iccked and variable turntable speed, elapsed time,
stylus time and exact turntable leveling.
Lateral cueing.

The ESA Pro Ill Series has the only lateral cue
control on a multiplay turntable. It provides fast and slow
cueing -n both directions, allowing for precise location of
any port on of a record.
Remote control.

For total convenience, the BSR Pro III Series 300 has
infrarec remote control, which handles all major turntable
functions, including volume control, from as far away as
40 feet.
Look at the look.

The BSR Pro Ill Series has a handsome low -profile
design, with all electronic pushbutton controls
converiertly placed outside the closed dustcover.
Add it up-both sides win.

Whether you're a believer in single -play or multiplay
turntables, we believe that the BSR Pro Ill Series offers
exactly what you demand. We invite you to examine it at
your audio dealer.

SOR Pro HE Series.
The Third Generation of Turntables.

BSR (USA) Ltd., Blauvelt, New York 10913. BSR (Canadat Ltd.. Rexdale. Ontario.

Enter No. 7 on Reader Service Card
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l(M invites you
to close your

eyes.t

At last, the small speaker
with "big" sound that audio-
philes have been looking for.
Close your eyes and listen
to the KM 52. Deep Sass
down to 38 Hz (-3 dB) in a
60 watt amplified speaker
only 10 x14 x9 inches. Clean
bass one full octave lower
than any other speaker of
its size, and an amczing
sound pressure leve of
105 dBA at one meter.

KM will open your eyes too.
The KM Audio Linear Turn-
table combines stunning good
looks with superb technical
performance. Rumble is less
than -70 dB; wow and flutter
less than 0.06% (weighted).

And KM's high -spec preamp
provides subwoofer output,

Enter No. 14 on Reader Service Card

optional moving coil input
and stereo processing with
an ey3 opening price.

So, open your eyes and
ears to the full range of KM
audio equipment.

11114111111
KM Laboratories Inc
342 Madison Avenue
New York, N.Y. 10017
(212) 687-3505
In Canada:
Pro -Acoustics Inc.
Kirkland, Quebec
H9H 3L4

iThIntosh
STEREO CATALOG

and FM DIRECTORY
Get all the newest and latest information on the new
McIntosh catalog. In addition you will receive an FM sta-
tion directory that covers all of North America.

SEND

TODAY!

McIntosh Laboratory, Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 13904

A

NAME

ADDRESS

CITY STATE ZIP

If you are in a hurry for your catalog please send the coupon to McIntosh.
For non rush service send the Reader Service Card to the magazine.

clicks in both the run -out and the
locked grooves. To make sure you do
have such a disc, play it on a manual
turntable so you can be certain to hear
the complete run -out and locked
grooves.

Play this disc on your turntable sev-
eral times and note if there is a distinct
click present each time the tonearm is
about to lift. If it turns out that there
are clicks present only occasionally,
this probably indicates an intermittent
condition in which the muting switch
sometimes closes and sometimes does
not. If the noise is heard all the time,
this probably means that the muting
switch never closes. If the sound never
occurs, then it must be that the whole
problem is the result of noisy run -out
and/or locked grooves.

To Align or Not to Align
Q. I have a question about capaci-

tors. My tuner is a comparatively old
one. If I replace the capacitors in my
tuner, will the tuner require realign-
ment?-Darrel Babin, APO N.Y.

A. If you replace all of the capacitors
in your tuner, including r.f. bypass and
coupling capacitors, and i.f. bypass
and coupling capacitors, realignment
will be required. However, unless
something is obviously wrong with
your tuner, I see no need to change
the various capacitors.

I can see where, with age, you may
find it necessary to replace some pow-
er supply electrolytics as well as elec-
trolytic interstage-coupling capacitors,
emitter or cathode bypass capacitors,
etc. There is usually no need to change
the disc ceramic and mica capacitors
found in the r.f. and stereo decoder
portions of the tuner.

Name That Tuner
Q. It is my understanding that digi-

tally synthesized tuners always auto-
matically tune to the exact center of a
station's assigned frequency and thus
eliminate drift and tuning problems.
However, is there such a thing as
transmitter drift which could cause the
center channel point to move away
from from its assigned (and tuner -syn-
thesized) frequency, thereby foiling all
listener attempts to achieve the best
possible reception?- Greg Jones, Ann
Arbor, Mich.

A. Synthesized tuners tune to the
true center of an FM channel, provid-
ed that the tuner is properly aligned
and provided that this alignment is

checked periodically for changes. The
stations themselves will not drift off
their assigned frequencies. Because
there are strict government regulations
concerning frequency stability of FM
broadcast transmitters, this should not
normally be a cause for concern. A

Enter No. 19 on Reader Service Card
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...the best product that can be reasonably achieved."
-International Audio Review

"The ORACLE turntable earns a Class I rating because it is a totally and
thoroughly engineered product. It represents. in our professional

judgment. the best procuct that can be reasonably achieved, as measured
against the objective, permanent yardstick of what is possible in turntable

design with today's technology. Our evaluation of the ORACLE's
excellence (or ary other product's) is based on its absolute quality, not
merely its quality relative to its competition. Absolute quality endures.

relative favoritism or fashion does not...

IF YOU INSIST ON THE BEST, LISTEN TO AN ORACLE
The only component ever to receive

International Audio Review's coveted "Class 1" rating.

Send requests for literature and dealer directory to
Trans Audio Marketing-USA. Dept. A. P.O. Box 5909. Santa Monica. CA 90405.

Enter No. 37 on Reader Service Card
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Twas the night before Christmas
And throughout audio land
Not a system was tweaking
Not even an amp.

The children were nestled
All snug in their beds
Witn visions o- cassette decks
With metal -capable heads.

Mama with he- cartridge
And me with my taps
Had just settled down
To a long winter's nap.

The stockings were hung
By the receiver with care
With the hope that the speaker cable
Soon would be there.

When up on the turntable
There rose such a flutter
I hoped that Santa
Had brought me another.

-hen what to my wondering eyes
Shauld appear
But Audio's Christmas Buying Guide
Fo- all to cheer.

There's two speakers, a tape deck,
and one static gun

A cartridge, a cleaner, for and ophile fun
A tonearm, a player, headphones, and stands
With the mat, the antenna - isn't it grand?

So skate with us now
Through the next several pages
These gift items should please
For ages and ages.

PHOTOS: ;"CHRIS CALLI
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systems with no res-rictive armature
wires are intended to help recreate
rather than rep-oduce sound. Price:
$185.00. (Audio Dynamics Corp., 230
Pickett District Rd. New Milford,
Conn. 06776.)

... Ana a Cartridge in a Pear Tree
Astrion phono cartridges from ADC

are hand-assemb ed and personally
auditioned by cra'tsmen. Their laser -
etched solid sapphire shafts, high
"stiffness -to -mass" ratios, and pivot

Clean the Decks
A head -cleaning solution, swabs°

and a mini -mirror are offered by Sony
i the KK-3-T Cleaning Kit for recor-
ders

.F

and players. Even with frequent
use, the C -1K -T Cleaning Cassette
nuns through a deck in a minite with-
out causing head damage. prices: KK-
3-T, $6.50; C -1K -T, $1.50. (Sony
Corp., 9 West 57th St., New York,
N.Y. 10019.)
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O Come, All Ear Faithful
Koss Corp.'s HV/X headphones

feature contour cushions :hat fit
around the ear. These stereo phones
have unusual operating e ements,
combining the auditory aspects of
closed -type dynamic phones with the
free -field sound of high-velociry types.
Prices: HV/X, $69.95; HV/XLC, with
volume -balance controls or each ear
cup, $79.95. (Koss Corp., 4129 North
Port Washington Ave., Milwaukee,
Wisc. 53212.)

Player Up
The RS -J3, Fanasonic's mini -cas-

sette player witt stereo headphones,
weighs under two pounds. Supplied
accessories incli.de an a.c. adaptor
and a carrying case; a car adaptor
and rechargeable battery pack are op-
tional. Price Range: $129.95 to
$149.95. (Panasonic, One Panasonic
Way, Secaucus, N.J. 07094.)

I'm Beaming of a White Christmas
The B  I  C/Avnet Beam Box elimi-

nates multipath distortion and is avail-
able in three models (FM -6, FM -8, and
FM -10), all of wlich are electronically
directable FM an-ennas. Models FM -8
and FM -10 feature four -gang tuners,
have selectable bandwidths, and also
eliminate adjacent channel distortion.
In the FM -10, ex-ruded aluminum ele-
ments are visi,le through a clear
acrylic top surface. Prices: FM -6 (pic-
tured), $29.95; 9v1-8, $59.95; FM -10,
$99.95. (B I  C/Avnet, S. Service
Rd., Westbury, N.Y. 11590.)

Omega My Heart
Sound Saver's Omega One turn-

table mat dissipates static charges to
eliminate audible clicks and crackles.
Its hole is slight y undersized, afford-
ing firm electrical contact with the
spindle, while carbon -fiber construc-
tion provides damping characteristics
to prevent distortion. Price: $9.95.
(Sound Saver, -ranscriber Co., P.O.
Box 478, Attlebcro, Mass. 02703.)

Shelf -Defense
Thunderfoot speaker stands do a

handsome job of lifting bookshelf -size
speaker systems off the floor to main-
tain proper balance between Pass and
midrange output. AvailaLle in either
smoked glass or chrome steel, these
stands can also help keep Jnwanted
bass from "rumbling" throi.gh floors
and disturbing neighbors. Price: About
$20.30. (Thunderfoot Engineering,
915 North Mansfield Ave , Los Ange-
les, Cal. 90038.)X r,>,.5-

Ready, Aim, ION!
Kiiavolt, Osawa's battery -powered

generator, releases posit ve ions that
destroy static electricity on phono
discs in a matter of seconcs when it is
held 10 to 12 inches from lie disc's
center. Price: $44.95. (Osawa & Co.,
521 Fifth Ave., New Ycrk, N.Y.
10017.)

%?%

Car and Drivers
The Model 5 car speaker from Avid

may be either flush- or surface -mount-
ed, and it comes complete with the
Parts necessary to perform either type
of installation. This two-way system is
part of the firm's "Expert Driver" se-
ries and is small enough to fit in most
automobiles. Price: $175.00 per pair.
(Avid Corp., 10 T'ipps Lane, East
Providence, R.I. 02914.)

Deck the Halls
The Sansui D-100 cassette deck

with Dolby NR handles the wide dy-
namic range and frequency response
of metal -particle tapes - and can
erase these tapes as well. Price:
$250.00. (Sansui, 1250 Valley Brook
Ave., Lyndhurst, N.J. 07071.)

Speaker of the House
The Boston Acoustics A100

loudspeaker is a two-way acoustic
suspension system that covers the fre-
quency range from 39 Hz to 20 kHz,
±3 dB. It has been designed to deliver

optimum performance even when
placed on the flcor against a wall.
Prices: $170.00 with vinyl finish;
$200.00 with oat veneer. (Boston
Acoustics, 130 Condor St., East Bos-
ton, Mass. 021 28.;

Tonearmenclature
Magnepan calls its unipivDt, radial -

tracking tonearm the Units. I. Prob-
lems caused by cartridge compli-
ance/mass factors have been averted
through the use of non-resor ant mate-
rials and distributing the -onearm's
mass to reduce inertia. Price:

$295.00. (Magnepan, 1645 Ninth St.,
White Bear Lake, Minn. 55110.)
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Sansui "Z" Receivers
giveyou a spectrum

worth analyzing.
What frequency range does

your favorite singer's voice most
commonly fall into? What about
your favorite instrument?

How accurately does your car-
tridge handle those frequencies?
How about your tape deck?

The newest Sansui "Z" Receivers
all have an ingenious spectrum
analyzer that answers these and
other questions by letting you see
exactly what you hear.

GPK IKlA1 AbAIVLFK

100 1k 2k Sk 10k

And it's what you hear that
makes Sansui so special.

SANSUI --THE LEADER IN DC
TECHNOLOGY. The DC -Servo Amp
brings you coloratio-)-free, superbly
defined reproduction with the
healthy, realistic bass response that
only a DC configuration
can provide. Gone are
unwanted ultra -low
frequencies- like ec-
ord warps and toneorm
resonance. What you
hear is a clean, tight,
transparent sound that
sets a new standard for
receiver performance.

SYNTHESIZED DIGI-
TAL TUNING. You can't
mistune a Sansui synthe-
sized digital receiver. Not
even a little. Press the
up/down tuning buttons,

The digital circuitry ensures
that every station received is
automatically locked in for
lowest possible distortion,
with its frequency ndicated
both on a digital readout
and by a LED indicator along
an analog type dial.

12 PRESET STATIONS. To
make FM and AM tuning still
easier, up to 12 user -selected
stations may be "stored" in all
"Z" Receiver memory circuits
for instant recall. The last
station received will be
remembered when the
tuner is turned on again;
and memories are kept
"live" even during a power
outage.

TOUCH VOLUME CON-
TROL & LED PEAK POWER
LEVEL INDICATOR. The Sansui "Z"
Receivers use a pair of touch -
buttons to adjust the listening level.
Relative volume control setting is
indicated on a fluorescent display.

On most models actual
peak power amplifier out-
put is shown by 14- or 18 -
segment LED indicators.

And there's more. In-
stead of up/down tuning
buttons, bot`) the 990CZ
and the 8900ZDB have tun-

'°nnill 7900Z DIGiTA(QUARTZ
SYNTHESIZER DC

STEREO RECEIVER

ng knobs linked t
rotary "encoder" disc. AS
you turn the knob, th
encoded disc works with

an LED and a photo transistor to
generate electronic pulses to raise
or lower the tuned frequency. In
addition, the 9900Z, 8900ZDB, and
7900Z have ceramic buzzers which
signal unobtrusively while you tune
in a station,There are three speaker
select switches on the 9900Z for
driving any two of three connected
speaker pairs and two switches on
all the other "Z" receivers, Included
are LED's for every important func-
tion. Two Muting Modes. Two tape

deck connections with
dubbing. And much more.

The full line of Sansui "Z'
Receivers are at your Sansui
dealer now, Visit him for a

99 92 94 96
- rdñ ..." UMW

111f) Kr2

110

104

PRESET
STATION

Enter No. 28 on Reader Service Card

complete demonstration
soon. He has just the right
model for your pocketboo
and power requirements.
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SANSUI `Z" RECEIVERS
9º002
loí3 watt .'han., min. RMS. t-cth
cinnnets rrto 8 ohms. from 23.20kHz.
with no more han 0.015% T -ID.
8A00ZD0
125 watts, :han., min. RMS. Goth
c-ianneis rito 8 ohms. from 23-20kHz,
with no mere han 002% TI -D.
7?OOZ
100 watts.'zhan . min. RMS t ctt
channeis rito 8 ohms. from 23-20kHz,
with no m pre han 0.02% TI -C.
5íº00Z
75 watts mor-, min. RMS. bot'i
Ciannels rito 8 ohms. from 22-20kHz.
with no mare han 0.03% TI -C.
400Z
55 watts'char., min. RMS, bath
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with no mare flan 0.03% TI -C.
3í900Z
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Introduction
Lord Kelvin, William Thomson, per-

haps said it best, in the last century:
"When you can measure what you

are speaking about, and express it in
numbers, you know something about
it; but when you cannot measure it,
when you cannot express it in num-
bers, your knowledge is of a meager
and unsatisfactory kind; it may be the
beginning of knowledge, but you have
scarcely, in your thoughts, advanced
to the stage of science."

More succinct is the engineer's ax-
iom: "To measure is to improve."

While it is not trivial to note that we
must have some notion of what it is

we are attempting to measure before
we apply the calipers, since it's diffi-
cult to measure volume with a yard-
stick, we must also fit the scale to the
subject - so that yardsticks are not
applied to record grooves or to FM re-
ception distances.

Thus, we come to the subject of this
article, new techniques in metering
circuitry, specifically Light -Emitting
Diode (LED) and Vacuum Fluorescent
(VF) types. I'll leave it to the author to
explain how they work; I want to ex-
plain why these techniques are new
and why they are important.

First of all, we should consider the
older type of meter, the one with the
swinging arm or needle. You can still
find them in many, many pieces of
electronic gear today, and they will
probably be with us for at least anoth-
er generation. When they are well
made, they work well and, when prop-
er for their application, should not be
discounted in their excellence.

The way this meter works is fairly
simple. It's similar to the grade school
science teacher's experiment with the
magnet and the paper of iron filings;
remember how more filings stood up
when the magnet was right under the
paper than when it was further away.
Swinging -arm meters work much the
same way; the magnet moving closer
to the paper is equivalent to more cur-
rent being fed into the meter's electro-
magnetic coil. The trick is to make the
meter proper for its application, and
here we should distinguish between
two basic types of meters - averaging
and peak responding.

Perhaps the most common kind of
averaging meter is the VU (volume
unit) type, which is the basic meter
found in recording, both on profes-
sional and amateur levels, and in
broadcast, the two places where most
current types of equipment got their
start. While I personally suspect that
the originators of the VU meter would
have liked to have made their brain-
child respond to peaks if they could
have, this was probably mechanically
impossible at the time. More impor-
tant, however, was the problem a

peak -reading meter would have
caused an engineer in a recording or
broadcast center - how in the world
does one set a level so as to stay up off
the noise floor and stay down out of
system distortion when the meter nee-
dle is jumping around?

The answer is what is embodied in
the VU meter, sluggish ballistics, but
ones that can be duplicated by any
competent manufacturer and that
work off voltages and into impedances
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common in the equipment and com-
monly agreed upon. (The 0 level on a
VU meter corresponds to one milliwatt
of power in a 600 -ohm circuit, i.e.
0.775 volt).

The announced intent of the VU
meter was to at least roughly match
the ear's response to varying loudness,
and it does so quite reasonably well,
because the ear -brain combination
tends to average out strong and weak
sound pressure levels. The position of
the VU meter's needle, therefore,
seems to mimic one's subjective reac-
tion to different loudness levels.

There are, however, other factors in-
volved. With meter ballistics slowed
down, engineers (as well as listeners at
home) began to hear bursts of noise
and distortion, even though the VU
meter was staying relatively still. Usu-
ally, this was because the medium was
being pushed up into distortion for
short periods, and standard VU meter
ballistics could not and were not in-
tended to show these peaks.

Thus, engineers were confronted
with a need for a meter or system that
would show these peak values, which
can easily be as much as 12 to 15 dB
higher in level than the value shown
on a VU meter. While compression
and limiting circuits can do some of
the work in adjusting signal levels,
they too need an initial setup.

How slow is a VU meter? Well, it's
pretty quick actually, taking about a
third of a second to reach 99 percent
of a standardized input. However, the
ear is substantially quicker since it
takes only about 15 to 30 milliseconds,
one -tenth the time, before we begin to

AUDIO  DECEMBER 1980

recognize distinct notes or echoes. So
it's no wonder that we can hear distor-
tion on peaks that are missed by aver-
aging meters.

Admittedly, I am shortchanging the
meter makers, since they can make
faster meters than the averaging type,
of which the VU meter is an example.
But the same basic problem of slow-
ness remains, and there are other fac-
tors which deserve at least a passing
mention. Obviously, the meter should
respond to a broad range of frequen-
cies, say 20 Hz to 20 kHz, but should
the meter's relative response to differ-
ent frequencies be tailored to an A -
weighting curve following the ear's
natural response? Or do we want the
meter's response to show us some-
thing about system distortion at differ-
ent frequencies, since that's what
we're trying to get rid of (along with
trying for high signal levels)? And
there are polarity problems too. Some
meters do not respond as well to a sig-
nal that starts off in the negative direc-
tion as they do to a signal that starts
off positive.

One solution is in the electronic dis-
plays discussed in the other part of this
article. Since they are electronic, they
can turn on and off virtually with the
speed of the signal they are tracking.
But, and even better, these displays
can be tailored to many, many uses,
with infinite variety of refinement,
through the use of timing networks
and filters. They can have fast attack
times to accurately follow peaks and,
just as easily, have slow decay times so
the eye has no trouble following the
bouncing meter. And they can make

excellent spectrum analyzers - some-
thing not possible with meters.

But let's see how these new displays
work.... The Editor

Currently we are seeing more and
more Light Emitting Diode (LED) and
Vacuum Fluorescent (VF) based audio
power meters being employed in
receivers, power amplifiers, tape
decks, etc. These electronic displays
usually give indications of clipping,
which can cause distortion and dam-
age to an amplifier or speakers, and
they are also excellent devices for
balancing a home stereo system.

Many manufacturers produce the
integrated circuits for LED and VF dis-
play indicators. Their bar/dot displays
are arranged either horizontally or ver-
tically, while some scales are in a semi-
circle format similar to those found in
analog meters. A pointer moves along
the analog (moving -coil) meter scales,
but it is moving light that does the
pointing in LEDs or VF meters.

Operation
National Semiconductor's LM3916,

represented in Fig. 1, may be used to
illustrate the operation of bar/dot VU -
display drivers. This monolithic inte-
grated circuit works on the comparator
principle. The LM3916 contains an ac-
curate precision 10 -step voltage divid-
er network connected to the positive
inputs of the comparators, which
scales to provide an electronic version
of the conventional moving -coil
meter. The circuit will illuminate 10

35

Fig. 4-Vacuum fluorescent level
display with drive circuitry.
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Threshold Stasis 3 Power Amplifier

Manufacturer's Specifications
Rated Power: 100 watts per channel,

both channels driven, 20 Hz to 20
kHz, into 8 -ohm loads.

Rated THD: 0.1 percent.
Rated IHF IM: 0.1 percent.
Slew Capability: 50 V/ p S.
Output Current Capability: Instan-

taneous, 20 amperes; continuous,

LED
v+

I

LEDs consecutively when the input
level at pin 5 increases past the thresh-
old points at -20, -10, -7, -5, -3, -1, 0,
+1, +2, and +3 dB; it is also equipped
with a stable adjustable reference.

The signal input at pin 5 has a low

fuse governed, 5 amperes.
Maximum Voltage Swing: 100 volts

peak to peak.
Input Impedance: 75 kilohms.
Gain Factor: 26.6 dB, 1.32 volts input

for rated output.
Rise Time: 3 p S.
Damping Factor: 60, from d.c. to 20

kHz.

Hum and Noise: 103 dB, unweighted,
below rated output.

Minimum Load Impedance: 4 ohms,
capable of operating into fully reac-
tive loads.

Dimensions: 19 in. (48.26 cm) W x 71
in. (19.13 cm) Hx13Y in.( 34.29 cm) D.

Shipping Weight: 53 lbs. (24.09 kg).
Price: $1675.00.

With all of the variations of dynamic -biased "similar to
Class A" circuits appearing in the audio marketplace from the
various audio equipment manufacturing firms, one tends to
forget that the idea for a dynamically biased "Class A" ampli-
fier originated with the Threshold Corp. more than five years
ago and resulted in the introduction by that company of
their Model 800A in 1976. More recently, this same innova-
tive company introduced a series of amplifiers which share
the common term "Stasis," the dictionary definition of which
is a form of quiescence or non -changing state. The design
goal of the Stasis amplifiers was to achieve an output circuit
in which the operating linearity of the transistors themselves
could be improved to the point where the resulting circuit
performance would eliminate the need for any overall loop
negative feedback. All operational nonlinearities (distortion)
in any amplifying device, such as a tube, transistor or FET,
result from changing gain characteristics within the device.
These, in turn, occur as a result of fluctuating voltage and
current that takes place continuously as the device tries to
track the frequency and changing levels of the audio signal.
If a transistor could be held in an unchanging condition rela-
tive to voltage and current, it would exhibit completely linear
or "perfect" operation. Unfortunately, in this condition, a

gain device would also be unable to perform any work, such
as driving a loudspeaker.

The approach of Threshold in the Stasis group of amplifiers
was to achieve a working system in which a nearly perfect
constant -voltage, constant -current amplifier is required to do
practically no work (supply virtually no power) but in which
the linear -state Stasis amplifier dominates or controls the per-
formance of a large power source. The performance of the
Threshold Stasis models (including the Stasis 3 unit tested for
this report) is determined by an amplifier operated under
stasis conditions of suppressed voltage and current varia-
tions. It is this linear -state system which determines signal
integrity and is connected directly to the loudspeaker load.
This part of the circuit, however, "works" only to the extent
that it is required to absorb the small nonlinearities appear-
ing at the output of a current -mirror output stage functioning
as an operational transconductance current source. Absorp-
tion occurs because of the very low output impedance of the
stasis section relative to the high output impedance of the
current -mirror section. Since the stasis section is highly linear,
its accuracy is used as the basis for recognizing the slight
deviations of the current -mirror output section that require
correction.
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With that somewhat lengthy circuit description out of the
way, let us go on to examine the Stasis 3 amplifier itself. This
is the least powerful of the three Stasis models (the Stasis 1 is
a mono 200 -watt amplifier, while the Stasis 2 offers 200 watts
per channel in a two -channel configuration) and is nominally
rated at 100 watts per channel, with both channels driven
into 8 -ohm loads for a rated harmonic distortion level of less
than 0.1 percent at any frequency from 20 Hz to 20 kHz.

As can be seen from the photos of the unit, it is a rather
hefty amplifier configured for standard 19 -in. rack mounting
and equipped with a pair of handles to aid in lifting its 50 -lb.
plus weight. Key elements of the front panel are a circuit -
breaker type of on -off rocker switch at the right, along with a
power -on indicator light and two vertical rows of LED peak -
power -output indicators near panel center. The power indi-
cators are calibrated from +3 dB to -40 dB, relative to the
rated output of 100 watts per channel.

The physical layout of the Stasis 3 amplifier can be seen in
the accompanying interior photo. Thirty-two output devices
(16 per channel), each power -rated at 150 watts, consisting of
extremely fast, single -diffused power transistors, make up the
two output stages of the Stasis 3. The amplifier is powered by
a single transformer having a power capability of 850 watts,
and filtering is done by means of twin 18,000-microfarad,
computer -grade electrolytic capacitors.

Two fast -blow fuses are located on the rear panel of the
amplifier and are designated as "output" fuses. These are in
series with the hot lead going to the loudspeaker load. Adja-
cent to each output fuse is a fast -blow fuse for the respective
amplifier channel, and this is designated as a "rail fuse."
These latter fuses are in series with the negative d.c. voltage
supply of the applicable channel and are designed to discon-
nect the power supply from an affected channel should an
abnormal stress condition occur. When the rail fuse is

opened by such a condition, the LED display of the corre-
sponding channel will register full peak output as if the load
for that channel were disconnected. An a.c. line fuse is locat-
ed adjacent to the power line connector. The rear panel is
equipped with two gold-plated phono-tip jacks for connec-
tion of program inputs. These inputs are electrically insulated
from chassis ground. Equally isolated from chassis ground
and from each other are the five -way binding posts used to
connect output signals from the Stasis 3 to the loudspeaker
loads. Dual banana -plug connectors are supplied with the
amplifier for making speaker cable connections, but of
course the wires may also be connected directly.

Measurements
The Stasis 3 power amplifier delivered 138 watts of audio

power into a purely resistive 8 -ohm load for its rated har-
monic distortion level of 0.1 percent using an input signal
frequency of 1 kHz. At the audio frequency extremes of 20
Hz and 20 kHz, power output for rated THD measured 133
and 134.5 watts respectively. The FTC rated power of this
unit, therefore, would be 133 watts per channel as opposed
to the 100 watts per channel rating supplied by the manufac-
turer. Power output versus harmonic distortion is plotted in
Fig. 1 for 8 -ohm operation. The amplifier was able to deliver
its full rated power at its rated harmonic distortion level over
a frequency range extending from 9 Hz to 40 kHz. Frequency
response at nominal 1 -watt output levels was flat within -1.0
dB from 5 Hz to 50 kHz and within -3 dB from 3 Hz to 87 kHz.
Distortion versus frequency at rated 100 watts per channel
output with both channels driven is plotted in Fig. 2. IHF
Dynamic Headroom for the amplifier, driving 8 -ohm loads,
measured 1.4 dB referred to 100 watts per channel output.

Measurements were repeated using a 4 -ohm load, and we
found that the amplifier exhibited harmonic distortion levels
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Fig. 1- Power output vs. THD, 1 kHz, 8 -ohm loads.
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of 0.1 percent at around 100 watts per channel, rising slowly
at 0.15 percent at 200 watts. SMPTE-IM distortion seemed a
bit higher using 4 -ohm loads than we had measured under
the 8 -ohm load condition. The amplifier was found to be
unconditionally stable with reactive loads, as defined by the
IHF Amplifier Measurement Standards.

IHF IM distortion, measured using the twin -tone IM meth-
od, was under 0.1 percent, as claimed, while maximum slew
rate measured marginally higher than the 50 volts per micro-
second claimed. Input sensitivity was 1.25 volts for 100 watts
output into 8 ohm loads, and signal-to-noise ratio was 105 dB
below rated output, using an "A" weighting network. Power
consumption, when the amplifier delivers a constant 100
watts per channel into 8 -ohm loads, measures 565 watts. We
also found the LED display to be extremely accurate in terms
of its dB markings relative to 100 watts output, referred to 8
ohm loads, even down to the -40 dB level.

The harmonic distortion components generated by a rated
output signal driving 8 -ohm loads is shown in the spectrum
analysis photo of Fig. 3, using a 1 -kHz reference signal. Near-
ly equal amounts of second- and third -order harmonic com-
ponents are seen to the right of the fundamental at an ampli-
tude of around -73 dB relative to the fundamental. If there
are any higher order components, they are more than 80 dB
below the fundamental. The two harmonic components visi-
ble in the display are equivalent to a total harmonic distor-
tion of 0.031 percent, which is in good correlation with the
value observed on our meter -type distortion analyzer.

Figure 4 represents a spectrum analyzer display of the fun-
damental and the distortion components when the Stasis 3
delivers 100 watts per channel into 4 -ohm loads. The makeup
of the distortion is somewhat different here, consisting pri-
marily of third -order distortion at a level of around -65 dB
relative to the fundamental 1 -kHz test signal as well as some
minute amounts of 5th- and 7th -order components.
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Fig. 2 - Distortion vs. frequency, which is almost
constant throughout the audio band.
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Listening and Use Tests
The absence of any overall loop feedback in this amplifier

imparts an immediately recognizable quality which we found
to be not only extremely pleasing during the reproduction of
complex music signals but also extremely accurate in its mu-
sicality. In many ways, the sound of the Stasis 3 is reminiscent
of what has been described by some as "tube sound" in that
it is somewhat less harsh or dry than that we associate with
typical transistorized designs using high levels of overall neg-
ative feedback. It is difficult to say whether it is the conserva-
tive power rating of the amplifier or its novel "stasis" design
that gave us the impression the unit is capable of delivering
much more power than its nominal rating suggests. However,
in our listening environment, we never ran out of audio pow-
er even when feeding digitally mastered dbx-encoded, wide -
dynamic range discs to our system as a program source with
which to test the power limits of this Threshold amplifier.

The amplifier does run a bit warmer to the touch, even
during musical reproduction, than we would have guessed in
view of the extensive amount of heat -sink area and the mul-
tiplicity of high -rated output devices, but since the amplifier
did not shut down during any of our vigorous tests, we
would not be too concerned about this. While the perform-
ance -determining "stasis" section of the amplifier runs in
true Class A with controlled voltage regulation, the actual
power -output, current -mirror source is essentially operating
Class AB and therefore makes for an efficient system in terms
of power consumption. We suspect, though, that at its price,
potential purchasers are not going to be too concerned over
a couple of hundred watts of power consumption one way or
another. The real merit of this amplifier is in the sonic quality
it delivers and, in certain audio realms, that's something that
defies pricing. Leonard Feldman

Enter No. 90 on Reader Service Card

Fig. 3 - Distortion
components of a
1 -kHz 100 -watt signal
into 8 -ohm loads are
second and third
order, about 73 dB
down relative to the
fundamental, and
total 0.031 percent.

Fig. 4 - Analyzer
display of 1 -kHz,

100 -watt signal into
4 ohms shows

different distortion
pattern, primarily

third order at -65 dB.
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NAD 6040 Stereo Cassette Deck

Manufacturer's Specifications
Frequency Response: 30 Hz to 15 kHz,

to 16 kHz with Cr02 tape, and to 18
kHz with metal tape.

Harmonic Distortion: 1.0 percent for
333 Hz at 0 dB.

Signal/Noise Ratio: 56 dBA, 59 dBA
with Cr02 tape; 66 dBA with Dolby
NR/HX, 68 dBA with Cr02 tape.

Separation: 40 dB
Erasure: 70 dB.
Input Sensitivity: Mike, 0.25 mV; line,

60 mV.
Output Level: Line, 550 mV into 50

kilohms.
Flutter: 0.07 percent wtd. rms, 0.13 per-
cent wtd. pk.

Speed Accuracy: ± 1.0 percent.
FF & RWD Times: 100 seconds for C-
60.

Dimensions: 16.5 in. (420 mm) W x 4.5
in. (115 mm) H x 9 in. (230 mm) D.

Weight: 9.5 lbs. (4.3 kg).
Price: $279.00.

This just -released NAD stereo cassette deck is certain to
get a fair amount of attention because of its low price and its
metal -tape compatibility, to say nothing about its peak -read-
ing meters. The bigger news, however, is that the 6040 incor-
porates the recently developed Dolby HX headroom exten-
sion circuitry, along with the standard Dolby B NR. The only
indication of this on the front panel is the Dolby NR/HX
designation above one of the large, square push buttons.
There are six other buttons in the same row for MPX Filter,
Memory and tape -type selection - Normal, CrO2, FeCr and
Metal. Just a light touch is required for actuation, and there is
a green LED indicator to show when Dolby NR/HX is on. The
dual -concentric record -level pots are friction coupled, and
the large knobs facilitate adjusting one channel relative to
the other. There is a "Peak Reading" designation below the
meters, though "VU" is actually printed on each face. By this
time each manufacturer and, we hope, each reader should
know that a meter meeting the VU standard is average re-
sponding. A true VU meter cannot read peaks - by design. A
better label for non -VU meters would be simply, "dB." With
the white scales and good illumination, everything was very
legible, though the needles seemed a little thin.

The tape -motion controls are lever -type with medium
force required for actuation. They are all of the same size,
and the designations above, and other panel marking, were
easy to read except in dim light. The cassette compartment
door opened smoothly with a push of Stop/Eject. With slight
attention to miss a step on the top, drop -in loading was sim-
ple. Access for maintenance tasks was very good with the
door open. Just to the right are the tape counter and its reset
button and the red Rec indicator. The push-button power
switch and the jacks for headphones and left and right mikes
complete the front panel.

On the back panel are the line-in/line-out jacks and a DIN
socket. Access to the interior was gained with the removal of
the steel top and side cover and the hardboard bottom cover.

The soldering was very good in general, with some flux resi-
due at external connection points of the single, large p.c.
board. (Actually there were a couple of very small cards with
small parts of the circuitry.) There was no identification of
any of the parts, and the adjustments were not labeled. The
single -motor drive was simple in construction, but it had fair-
ly good rigidity. The power transformer was smaller than in
many decks, but there was a lot less circuitry than in a logic -
controlled unit, and a later check showed that in use the
transformer became just warm to the touch.

Circuit Description
As most readers have probably not had the opportunity to

read much material on the new Dolby HX scheme, we will
include a brief discussion of it here. First, a review of the
present situation shows that most of the decks in use have
Dolby Type B noise reduction, just about essential for the
cassette format to make it as a high-fidelity medium. (We're
not forgetting other schemes such as JVC's ANRS, dbx II and
Nakamichi's High-Com II, but they are not central to the
story being told here.) With improvement in both tape for-
mulations and the decks to use them, noise levels were re-
duced, MRLs became higher, and signal-to-noise ratios ap-
proached 70 dBA. A problem remaining, however, was a gen-
eral limitation in the amount of high -frequency energy that
could be recorded. Tape saturation, self -erasure, and exces-
sive distortion were all involved. It can be seen that there
would be an advantage in adjusting bias and equalization to
match each type of music material for the best results, and
that's what Dolby HX does dynamically - during the process
of recording.

Follow the signal paths of Fig. 1 while you read this quota-
tion from a Dolby brochure: "There is a way to get the best of
both worlds, however; it involves, among other things, a sig-
nal -controlled varying bias. This is the main principle under-
lying Dolby headroom extension (Dolby HX), a technique
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that alters the strength of the bias in accordance with the
immediate requirements of the program material. Most of the
time, when demands on the high -frequency signal -handling
capability of the recording system are low or moderate, the
bias is kept comparatively high for optimum performance at
mid and low frequencies. But when large amounts of high -
frequency energy are present, a control signal (which is de-
rived from the Dolby B -type noise reduction processor)
causes the Dolby HX circuitry to reduce momentarily the bias,
going to the record head and also to make the necessary
changes in the recording equalization to maintain flat fre-
quency response. Thus, high -frequency headroom is signifi-
cantly extended, exactly when it is needed and only when it
is needed. With Dolby HX used in this way, it is possible to
realize a headroom increase on the order of 10 dB at frequen-
cies above 10 kHz before tape saturation occurs, and with no
audible sacrifice of performance at other frequencies."

The above statements are certainly impressive, and there
was particular interest to see how much extension was ob-
tained and whether the bias and EQ changes were matched
well enough for flat responses. The results of a number of
tests are reported below.

Lab Measurements
With TDK 120- pS test tape, the play responses were very Fig. 2 - Frequency response with and without (---)

close with the exception of fringing effects at 40 Hz and
below. Dolby -level playback was right on the meter refer-
ence at "-2." Tape play speed was about 0.3 percent fast.
Tests with pink noise and a ''/3 -octave RTA showed that very
good responses were obtained with Ampex Grand Master I

and MPT, Maxell UD XL -I and UD XL -II, Memorex High Bias,
RKO Broadcast I, Scotch Master II, Sony HFX, SHF, FeCr and
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Fig. 1 - How Dolby HX is incorporated into a deck
equipped with Do by Type B noise reduction.

DOLBY
LEVEL

-20 dB

RECORD
HEAD

5dB

10 10k 20k

EHF, TSI (Agfa), and TDK D, SA and MA -R. The usual battery
of tests were conducted with Maxell UD XL -I, Sony LHF, and
TDK MA -R. Swept record/playback responses were plotted
at Dolby level and 20 dB below that, both with and without
Dolby NR/HX. The results in Figs. 2 to 4 and Table I show
immediately, and obviously, the improvements gained with
the HX design.

First of all, it is important to note that in each and every
case, the high -frequency response extends further with NR/
HX than without, except for metal tape where NAD has not Fig. 3- Frequency response with and without (---)
applied the HX circuitry. In the past, we have all become Dolby NR using Sony EHF tape.
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Fig. 4 - Frequency response with and without (---)
Dolby HX/NR using TDK MA -R tape.
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Fig. 6 - Third
harmonic distortion

vs. frequency with
and without (---)

Dolby NR/HX
mode at 10 dB

below Dolby level
using Maxell UD

XL -I tape.
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Table I-Record/playback responses (-3 dB limits).

40

80

With Dolby NR Without Dolby NR

Tape Type

Dolby Lvl -20 dB Dolby Lvl -20 dB

Hz kHz Hz kHz Hz kHz Hz kHz

Maxell UD XL -I 20 10.9 20 19.7 20 8.0 20 18.1
Sony EHF 23 5.0 25 18.3 23 5.0 26 17.7
TDK MA -R 26 12.0 26 19.0 26 12.0 26 19.0

quite accustomed to seeing the reduction in the high -end
limit with NR switched in. The improvement with NR/HX is
most impressive with UD XL -I at 0 dB, where the limit was
extended from 8.0 to 10.9 kHz - a significant change. With
the more music -like pink noise as the source and a meter
level of "+3," or 5 dB above Dolby level, the response with
NR/HX was better by these amounts: 3 dB at 8 kHz, 5 dB at
10 kHz, 8 dB at 12.5 kHz, 12 dB at 16 kHz, and 13 dB at 20
kHz. The NR/HX display was flat to 16 kHz, even with this
very -high level. The responses were generally quite flat in the
important 100 -Hz to 10 -kHz region, though the 16.5 -kHz
peak with Maxell UD XL -I at -20 dB is a bit much, and the
general droop at higher frequencies at Dolby level with Sony
EHF and other Type II tapes indicated a recorder limitation.

Phase jitter in the playback of a 10 -kHz tone was 40 de-
grees, typical for a cassette deck. The multiplex filter was 3 dB
down at 16.4 kHz and a good 32.7 dB at 19 kHz. Bias in the
output during recording was very low. Separation between
tracks of the stereo pair was an excellent 56 dB at 1 kHz, and
crosstalk and erasure at the same frequency were down more
than 80 dB, also excellent results. Erasure at 100 Hz with met-
al tape was more than 65 dB, one of the better results to date.

The third harmonic distortion level was measured for each
of the tapes at 1 kHz in Dolby NR/HX mode from 10 dB
below Dolby level to the point of three -percent distortion.
The curves in Fig. 5 are fairly linear, but there were some
reversals in slope, with causes unknown. HDL2 was quite low,
and HDLS was very low at each point checked. The distortion
levels without NR/HX were about twice as high, a greater
difference than measured at any time in the past. It would
appear that the new scheme was "better -than -ever" in re-
ducing distortion. Then, a look was given at HDL3 at -10 dB
from 30 Hz to 5 kHz with UD XL -I tape, with and without
Dolby NR/HX. Figure 6 tells an interesting story. First of all,
the distortion without Dolby is quite good across the band.
The addition of NR/HX, however, reduces the distortion at
each point, especially the region around 100 Hz to 1 kHz,
with just 0.04 percent HDL3 at 400 Hz - an excellent figure!

The signal-to-noise ratios were measured with both IEC A
and CCIR/ARM weightings, and the results are listed in Table
II. Note that the highest figures with IEC A weighting go with
Maxell UD XL -I and TDK MA -R, but with CCIR/ARM weight-
ing Sony EHF is the leader. As all of the results are excellent,
tape choice would be based upon other factors normally.
Input sensitivities were 87 mV for line and 0.20 mV for mike.
Input overload was about 31 V for line and 16.1 mV for mike.
Output clipping occurred at +14 dB relative to meter zero.
The line input impedance was 40 to 68 kilohms over most of
the range, falling slowly to 28 to 37 kilohms at 20 kHz, with
the lowest impedances at each frequency with the input pot
fully CW. The pot itself showed tracking within a dB for the
two sections from maximum down 60 dB - excellent. Line
output was 750 mV into the rated 50 kilohms, falling to 605
mV with the IHF 10-kilohm load. Headphone drive was 40
mV with 8 -ohm loading, which generated a good volume
with each of the phone sets tried.

The meter scales were very accurate from "-3" to "+4." The
lowest part of the scale was about a dB in error, and there
was a deflection limit at "+4.5," just shy of the last marking,
"+5." The meter frequency response was 3 dB down at 17 Hz
and 20.7 kHz. The dynamic response of the meters was
checked against IEC Standard 268-10 for peak program me-
ters. With a 3-mS burst, the response was just 3 dB down,
meeting the standard. With a 10-mS burst, the -2.3 dB indica-
tion was just below requirements of the standard. The 20 -dB
decay time was 1.5 S, within the standard. Deflection in-
creased with positive d.c. shift added to the tone burst, but
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Fig. 7 - Tape play speed vs. line voltage, and wtd.
rms and wtd. pk. flutter (three trials each).
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Table II-Signal/noise ratios with IEC A and CCIR/
ARM weightings.

Tape Type

Maxell UD XL -I
Sony EHF
TDK MA -R

IEC A Wtd. (dBA) CCIR/ARM (dB)
W/Dolby NR Without NR W/Dolby NR Without NR

DL HD -3% 9 DL HD -3% Ca DL HD=3% DL HD=3%

61.3 67.5 53.6 59.8 58.9 65.1 48.9 55.1
63.2 66.3 55.5 58.6 63.3 66.4 53.2 56.3
63.5 67.5 54.6 58.6 61.4 65.4 51.4 55.4

only very slightly with a negative shift added. Overall, the
meters were classified as true peak reading, with minor defi-
ciencies.

A 3 -kHz tone was recorded with the line voltage at 120 V.
In playback, tape speed was measured at that voltage, and
then at 110 V and 130 V. With the lower voltage, speed
dropped about 0.2 percent, and the higher voltage caused an
increase of 0.1 percent. These changes would not normally
be significant (a semi -tone equals ±5.9 percent), but might
have some importance to a user in an area with poor line -
voltage regulation. There were three trials each for measuring
wtd. rms and wtd. pk. flutter. Typical figures were 0.065 per-
cent wtd. rms and 0.095 percent wtd. pk. Wind times were
105 seconds for a C-60, slower than most decks, but the wind
was smooth. The time from run -out to stop was about 4 sec-
onds in wind and 2 seconds in play. It was pleasantly surpris-
ing to find that it was possible to go from any mode to any
other without going through Stop. This was definitely differ-

ent from the interlocking tape -motion controls in other
decks of lever/key design. For example, it was quite easy to
do flying start recording. All you do is hold down Play and
push down Rec.

Use and Listening Tests
Some time was spent switching from one transport mode

to the other, ignoring all the rules about going through Stop
when using a deck with direct mechanical actuation. No jam-
ups occurred, and it was noticed that the transport effectively
went through Stop in all the combinations tried, even though
that lever was not used. Loading and unloading cassettes,
cleaning and demagnetizing were all easily performed. The
push-button switches were easy to use and completely reli-
able. I would have preferred a slightly different layout: With
Memory to the left under the counter, and the Dolby NR/HX
status light near its selector switch. The level meters were
easy to use, but would have been more so with thicker
needles and less lag between music peak and maximum nee-
dle deflection. The instruction manual was in draft form, and
the illustrations could not be checked. The text, however,
had considerable detail with many pertinent comments with
excellent maintenance instructions.

Listening checks were made primarily with record sources,
direct discs including Buddy Spicher's Yesterday and Today,
dbx-encoded discs such as John Williams' The Empire Strikes
Back and others, and pink noise. Most everything sounded
very good, although it was possible to hear little subtle losses
when using the dbx-encoded discs. Increased noise was one
of the changes noted regularly. The results with Type II tapes
(Cr02 types) weren't very good - dull at higher levels. The
metal tape was excellent at high levels; that was expected.
The surprise was how excellent the ferric tapes sounded at
high record levels -a definite contribution from Dolby NR/
HX. Noise from Rec, Pause and Stop was very low in each
case, with a little "click" out of tape noise with Stop. The unit
generated very little heat, which might be of interest to some
users.

The NAD 6040 deck offers excellent responses, even with
ferric tapes at Dolby level, low distortion, high signal-to-
noise ratios, high separation, and peak -responding meters. A
good part of such success is due to the successful incorpora-
tion of Dolby NR/HX. With a price of $279.00, this deck is
certainly a good value, with performance comparable to
some decks selling at much higher prices.

Howard A. Roberson
Enter No. 91 on Reader Service Card
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Astatic MF-100 Moving Flux
Phono Cartridge

Manufacturer's Specifications
Type: Moving Flux.
Output Voltage: 3.5 mV at 1 kHz, 5

cm/S.
Channel Balance: Within 1 dB or less

at 1 kHz.
Frequency Response: 10 to 40,000 Hz;

10 to 20,000 Hz ± 1 dB.
Channel Separation: 25 dB or more at

1 kHz.
Inductance: 90 mH.
Static Compliance: 50 x10-6 cm/dyne.
Tracking Force: 1.25 grams ± 0.25.
Load Impedance: 47 kilohms at 100 pF.
Stylus Tip: Parabolic (Shibata shape).
Replacement Stylus: N1725-Qd

(Black).
Price: $267.50.

The 50 -year -old Astatic Corp. is known throughout the
world as a pioneer in the manufacture of OEM phono car-
tridges and, in particular, replacement styli. It's hard to be-
lieve that 50 years have gone by since this reviewer first used
an Astatic replacement stylus - time doth march on! At any
rate, with today's trend towards various magnetic phono car-
tridge designs, rather than ceramic types, Astatic has devel-
oped the recently patented Moving Flux principle for their
new line of magnetic phono cartridges.

When asked to review this cartridge, the first question was,
what in the world is a Moving Flux magnetic cartridge? Care-
ful reading of the United States patent covering this new
magnetic principle supplied the answer.

Moving Flux phono cartridges apparently incorporate all
the advantages of both moving -coil and moving -magnet car-
tridges without the usual disadvantages. Specifically, this
means achieving the linearity of the conversion system used
in the moving -coil cartridge, which converts the mechanical
signals into electrical signals, along with the high output effi-
ciency of the moving -magnet cartridge's vibration system,
which is composed simply of the magnet and cantilever.

The principle of the Moving Flux cartridge's generation of
a signal voltage is shown in Fig. 1, with one channel illustrat-
ed. Note that a coil is wound around a magnetically perme-
able core material and that the coil is placed in close proximi-
ty to a magnet which is attached to the stylus cantilever.
When motion from the record groove is transmitted by the
cantilever to the magnet, the magnet undergoes clockwise
and counterclockwise motion. However, the center of the
flux generated by the magnet moves along the coil, aided by
the core material's permeability, and the voltage induced in
the coil remains essentially linear. High efficiency is achieved
because the magnet's lines of flux cut the coil at 90 degrees.

After reading all the patent claims for the Moving Flux
principle, we wondered if the phono cartridge really worked
and was as good as claimed. The answer is a resounding
"yes" to both queries.

The MF-100 has its Shibata-type parabolic diamond stylus
mounted directly to what appears to be an aluminum can-
tilever. This stylus shape is claimed to provide a stylus -groove
contact area four times greater than an elliptical or conical
tip. A transparent plastic flip -down stylus guard is located on
the front of the cartridge, which comes with a screwdriver,
mounting screws, stylus brush, and instructions in a simple
plastic case enclosed in a plain black cardboard box. The
stylus is user replaceable and is a high -compliance type. Be-
cause the cartridge body hides the stylus when viewed from
the usual top -front angle, cueing can be a bit difficult. It
would have been helpful if the manufacturer had incorporat-

Fig. 1 - Layout of major components used in
Moving Flux cartridges, one channel shown.
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Fig. 2 - Frequency response and separation using
B&K's QS -2009.
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Fig. 3 - Frequency response and separation using
JVC's TRS-1005.

Fig. 4 - Response to a 1 -kHz square wave from CBS STR-112.

ed a more highly visible vertical index mark on the front of
the cartridge, in line with the stylus, for use in cueing.

Measurements
The Astatic MF-100 was mounted in an Audio-Technica

AT -S headshell in the Technics EPA -100 tonearm mounted on
a Technics SP -10 Mk II turntable. The cartridge was oriented
in the headshell and tonearm with the Dennesen Geometric
Soundtracktor. Laboratory tests were conducted at an am-
bient temperature of 76° F. ±1° (24.4° C) and a relative hu-
midity of 64 percent ± 3 percent. The tracking force for all
reported tests was at 1.25 grams, with an anti -skating force of

1.6 grams. A cartridge load of 47 kilohms and 100 pF capaci-
tance was used for all tests; the cartridge did not appear to be
capacitance sensitive. As is our practice, measurements are
made on both channels, but only the left channel is reported
unless there is a significant difference between the two chan-
nels, in which case both channels are reported for a given
measurement.

Frequency response, using the B&K QR-2009 and the JVC
TRS-1005 test records, is ±1 dB from 20 Hz to 7 kHz, +1.5 dB
at 10 kHz, +3.5 dB at 15 kHz, +6 dB at 18 kHz, and +1 dB at
20 kHz. In the high -frequency region the response is +2.5 dB
at 30 kHz, +7.5 dB at 39 kHz, +2 dB at 40 kHz, and -10 dB at
50 kHz. Separation is 25 dB at 1 kHz, 25.5 dB at 10 kHz, 22 dB
at 15 kHz, 23 dB at 20 kHz, 18.5 dB at 30 kHz, 6 dB at 40 kHz,
and 5.5 dB at 50 kHz - all truly remarkable. From these data,
it is evident that the MF-100 has an excellent frequency re-
sponse and a most satisfactory high -frequency separation.

The 1 -kHz square -wave response shows quite a large over-
shoot, almost to the full amplitude of the square wave, fol-
lowed by ringing that decayed rapidly. This is probably due
to a relatively undamped stylus resonance at about 34 kHz.
The cartridge -arm low -frequency lateral resonance is at
about 9 Hz and the vertical resonance is at about 10 Hz, both
measured with the Technics EPA -100 tonearm.

The following test records were used in making the report-
ed measurements: Shure TTR-103, TTR-109, TTR-110, and
TTR-115; Columbia STR-100 and STR-112; B&K QR-2009; JVC
TRS-1005; Deutsches Hi -Fi No. 2; Nippon Columbia Audio
Technical Record (PCM) XG-7002, and Ortofon Direct -Cut
Pickup Test Record 0001.

Wt., 5.34 g; d.c. res., 1688 ohms; ind., 111.6 mH; tracking
force, 1.25 g; anti -skating force, 1.6 g; output, 1.02 mV/cm/S;
IM distortion (4:1): +9 dB lateral, 200/4000 Hz, 1.8 percent;
+6 dB vertical, 200/4000 Hz, 4.8 percent; crosstalk (using
Shure TTR-109), 28 dB; channel balance, 0.5 dB; trackability:
high freq. (10.8 kHz pulsed), 30 cm/S, mid-freq. (1000 + 1500
Hz, lat. cut), 31.5 cm/S, low freq. (400 + 4000 Hz, lat. cut), 30
cm/S; Deutsches Hi -Fi No. 2 300 -Hz test band was tracked
cleanly to 77 microns (0.0077 cm), lateral at 14.5 cm/S at a
level of +8.70 dB, and 43.1 microns (0.00431 cm) vertical at
8.12 cm/S and a level of +3.64 dB.

The Astatic MF-100 played all the test bands except for
level 5 of the violin, where some distortion was evident, on
the Shure Obstacle Course - Era Ill. On the Shure Obstacle
Course - Era IV, the cartridge passed all test bands without a
problem except for the harp test band level 5, where just a
hint of mistracking was heard. This constitutes very good per-
formance.

Use and Listening Tests
As usual, we performed many hours of listening tests both

before and after measurement. On listening it was impossible
to ascertain whether you were listening to a moving -coil or
moving -magnet cartridge, for at one time it sounded similar
to an MC and at other times like an MM, all depending upon
the type of music being played. The cartridge acquitted itself
very well, with first-rate sonic clarity, excellent transient re-
sponse, and a well-defined and tight bass. Badly warped re-
cords were tracked without apparent difficulty. The MF-100
introduced no apparent coloration nor audible distortion to
the music being played. The human voice was reproduced
rather well and applause definition was excellent. The overall
musical response is very clean. All in all, the MF-100 phono
cartridge scored very high marks. After an extended period of
listening, we feel that the Astatic MF-100 phono cartridge
certainly merits serious consideration by all music lovers.

B.V. Pisha
Enter No. 92 on Reader Service Card
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Evaluation Equipment and Records
The following equipment was utilized in the listening evaluation of the

Astatic MF-100 phono cartridge: Technics SP -10 Mk II turntable, Technics EPA -
100 tonearm, Nikko Beta 1 preamplifier, Crown IC -150A preamplifier, Audion-
ics of Oregon Space and Image Composer, Audire DM -700 power amplifier,
Audio Innovations LED 2C Dynamic Power Display, and a pair of stacked
Duntech DL -15B speakers in each channel. Each pair of speakers was connect-
ed to the Audire DM -700 power amplifier with Monster Cable. The turntable
was equipped with the Hiraoka Disk -SE 22 turntable mat.

The following records were among those used to aurally assess the perform-
ance of the Astatic MF-100 cartridge:

Stereo
Supertramp, Crime of he Century- Mobile Fidelity Sound Lab. MFSL1-005.
John Williams: Close Encounters of the Third Kind, Mehta, los Angeles Phil-

harmonic Orchestra - Mobile Fidelity Sound Lab. MFSL1-008.
Mahler: Symphony No. 4, Karajan, Berliner Philharmoniker - Deutsches

Grammophon 2531 205.
Virtuose Kammermusik, Wolfgang Schulz, Querflote -Telefunken 6.42364AP.
Bach: Die Dreifaltigke'tsorgel zu Ottoburen, Ton Koopman, organ - Telefunk-

en 6.35375DX.

Indianapolis Symphony Orchestra, Fifty Colorful Years- RCA DPL2-0432.
Parnassus Ensemble- Accent Acc 7806.
Kabi Laretei, piano, Close-ups, the film music of Ingmar Bergman - Proprius

Prop 7829.

Mozart: Requiem, The Stockholm St. Jacob Choir, Stefan Skold - Proprius
Prop 7815.

Pavarotti, O Sole Mio, Favorite Neapolitan Songs - London OS 26560.
Mendelssohn: Symphonien No. 4 & 5, Bernstein, Israel Philharmonic Orchestra

- Deutsches Grammophon 2531 097.
Handel: Organ Concertos, George Malcolm, organ - Argo ZRG 888.

Direct to Disc
Space Organ, Jonas Nordwall, organ - Crystal Clear Records CCS 6003.
Laurindo Almeida, New Directions- Crystal Clear Records CCS 8007.

Blockbuster- East World (Toshiba -EMI) EWLF-98002.
Naima- East World (Toshiba -EMI) EWLF-98004.
Montgomery and Lytle, Ragtime Piano for Four Hands- Sonic Arts Laboratory

Series No. 6.

Woofers, Tweeters and All That Jazz (binaural) - Sonic Arts Laboratory Series
No. 7.

Beethoven: Piano Sonata No. 23 in F Major, Op. 57 "Appassionata," I. Kamiya,
pianist playing the Bosendorfer Imperial piano - RCA (Japan) RDC-4.

Vivaldi: Four Seasons, M. Hayakawa, Vivaldi Ensemble, Tokyo - RCA (Japan)
RDCE-501-2.

New Baby, Randi and Quest -Sheffield Lab. 12.
Introducing Bosendorfer (Imperial) and Kimball (Professional): The State of

the Art in Recording Pianos - Kimball Piano & Organ Co., Jasper, Ind. 47546.

Pulse Code Modulation (PCM)
Digital to Analog
The Tip of the Weisberg- Nautilus NR 7.
John Williams Works- Denon SX-7006.
Digital Spectacular, Stanley Black, His Piano and Orchestra - London LDP

30001.

Mozart: Symphony No. 38 in D Major "Prague" and Symphony No. 36 in C

Major "Linz,"Suitner, NHK Symphony Orchestra-Denon OX -7156 -ND.
Famous Classical Music on Screen- Denon OX 7146 -ND.
Beloved Screen Music- Denon SX-7008.
Screen Music for Lovers- Denon SX-7007.
Schubert: Sonata in A Minor for Arpeggione and Piano; Vieuxtemp: Sonata in

B -flat Major for Viola and Piano- Denon OX -7154 -ND.

Proprius and Accent records are distributed by AudioSource, 1185 Chess Drive,
Suite G, Foster City, Calif. 94404.

East World (Toshiba -EMI), Sonic Arts Corp., and RCA (Japan) direct -to -disc
records are distributed by Audio-Technica, 1221 Commerce Drive, Stow,
Ohio 44224.

Denon records are distributed by American Audioport, Inc., 1407 N. Provi-
dence Rd., Columbia, Mo. 65201.
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The 2420 is a very high quality REAL-TIME ANALYZER ... It sweeps across the spectrum in one -octave steps.... is Readout is
accurate to within 0.1 dB.... Extremely fast, accurate EQ'ing is possible, as fast as under 3 minutes.... It is accurateand fast
because of its revolutionary Patent -Pending concept of Comparison measurement ... (Most other analyzers use 2, or 4dB
direct measurement) ... Looking at only one octave at a time, with the Comparison measurement concept, enables precise
read-out setting, to 1/10th of a dB.... It eliminates the eye confusion caused by the random fluctuations of theordinary bar -
type displays.... That means you can Accurately Analyze and EQ any environment in under 3 minutes, making it easy to
check the EQ quickly in several locations if needed.... It means consistently high quality performances even in horrendousION - MI' acoustical environments.... It works perfectly with any mic with a calibration chart.... It costs

III less than $500.00 and it's Guaranteed to do thejob to YourSatisfaction!WHYS 8 MOWS OF ®UALIZATION...
FREE! 16 -page Full -Color Brochure Includes TEST REPORTS, complete

specifications, Class "H" amplifier ENGINEERING REPORT, EQ COMPARISON CHART, and the "WHY'S &
HOW'S" of equalization -an easy- to -understand explanation of the relationship of acoustics to your
environment. Also contains many unique IDEAS on "How the Soundcraftsmen Equalizer can measurably
enhance your listening pleasures;' "How typical room problems can be eliminated by Equalization," and a
10 -POINT "DO-IT-YOURSELF" EQ evaluation checklist so you can FIND OUT FOR YOURSELF WHAT EQ
CAN DO FOR YOU -SEND $6.00 FOR EQUALIZER -EVALUATION KIT:1-12" LP TEST RECORD, 1 SET OF
COMPUTONE CHARTS, 1 COMPARISON CONNECTOR, 1 INSTRUCTION FOLDER

SOUNDCRAFTSMEN INC., 2200 So. Ritchey, Santa Ana, CA 92705  (714) 556-6193 CANADA: E S. Gould, Montreal, Quebec H4T 1E5
Enter No. 33 on Reader Service Card
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Fulton Nuance Loudspeaker

Manufacturer's Specifications

System Type: Four way, full range.
Woofer: 10 inch.
Frequency Range: 35 Hz to 42 kHz.
Crossover Points: 760 Hz, 6.5 kHz, and

15 kHz.
Nominal Impedance: 8 ohms.

Suggested Amplifier Power: 35 watts
and up.

Level Controls: One bass, one mid-
range, and one tweeter.

Dimensions: 34 in. (86.4 cm) H x 14 in.
(35.6 cm) W x 13 in. (33 cm) D.

Weight: 75 lbs. (34.1 kg).
Price: $947.50.

The Nuance, by Fulton Musical Industries of Minneapolis,
Minnesota, is a four-way, full -range loudspeaker system.
Standing 864 mm (34 in.) high, this sealed -enclosure system
houses a 254 -mm (10 in.) Woofer which covers the frequency
range from 35 Hz to a crossover at 760 Hz. A 127 mm (5 in.)
midrange carries the range up to 6500 Hz, a midtweeter han-
dles the next band up to 15 kHz, and a super tweeter takes
the response upward to a stated limit of 42 kHz. These indi-
vidual drivers are staggered back from the front of the enclo-
sure in the now -familiar manner which corrects for the indi-
vidual time delay of each driver so that a nearly coherent
wavefront is present for axial sound.

Connection to the system is interesting in that the user
may choose either normal wiring, with all speakers driven
from a single amplifier, or bi-amplification of woofer sepa-
rately from midrange and tweeters. The terminals and con-
necting straps are available on the rear of the enclosure and a
well -illustrated owner's manual explains details of this setup.
Three level controls (woofer, midrange and tweeter) are pro-
vided for user adjustment of speaker balance to suit various
room acoustic situations and individual sound preference.
Two user -replaceable fuses are provided, a 2 -amp woofer
fuse and a 1 -amp tweeter/midrange fuse.

The enclosure is of walnut veneer, and there is an interest-
ing accent decoration which is utilitarian as well as attractive.
A dark glass plate. with vibration isolators, is placed on the
top of the enclosure. The Nuance is just tall enough to be a
suitable place on which to set a drink at a party or place a
lamp. The glass plate can be readily wiped off, whereas an
unprotected walnut top could be ruined. I wish more manu-
facturers would recognize that speakers get kicked, tipped
over, and have drinks placed on them, just as other pieces of
fine furniture do. If it's worth this kind of money, it's worth
protecting.

The owner's manual is thorough, and most persons should
have no difficulty successfully following its instructions to
get proper performance from the Nuance.

Measurements
Impedance, measured at the terminals of the Fulton Nu-

ance, versus frequency for two of the equalizer positions is
shown in Fig. 1; the designations MAX and MID refer to
equalizer settings. The low bass resonance rise at 40 Hz ac-
counts for the highest impedance, with a second impedance
peak around 1 kHz. Above this 1 -kHz peak, the impedance
drops with increasing frequency, showing no absolute mini-
mum value within the audio range. It drops to 5 ohms at 20
kHz and could possibly indicate amplifier problems if its
phase were such as to represent a large capacitive reactance
load. Figures 2 and 3 are the polar impedance plots corre-
sponding to the two equalizer positions of Fig. 1. It is evident
from the polar plots that the Nuance's impedance, while still
dropping at 20 kHz, presents a load that is principally resis-
tive. This speaker system should, for all intents and purposes,
be considered an 8 -ohm system and should present no load
problems to any good amplifier.

The anechoic frequency response, measured at one meter
on axis with a drive level of constant voltage corresponding
to one average watt into 8 ohms, is shown in Figs. 4 and 5;
Fig. 4 is the amplitude response and Fig. 5 is the phase re-
sponse. The phase response is corrected for an air -path delay
of 3.328 milliseconds. The amplitude response shows reason-
able smoothness up to 8 kHz, where there is a drop in sound
energy; two Nuance units were measured and the responses
were essentially identical. The equalizers on the speaker were
set to their mid position for these measurements. Although
the high -frequency performance in this measurement could
be improved by repositioning the measuring microphone di-
rectly in front of the tweeter, the one -meter, axial location is
the reference position used for all Audio speaker tests and is
a position which can be accurately duplicated by any acous-
tic laboratory. The system is essentially minimum phase be-
low the cutoff of 8 kHz but departs from this condition
above that frequency.

Figure 6 is the result of our three -meter room test. The
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Fig. 1 - Impedance at the terminals of the Fulton
Nuance with two equalizer settings.
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Fig. 2 - Complex impedance (reactance vs. resistance) at
the terminals with all equalizer pots in the "Mid" position.

loudspeaker was placed in its recommended room position
and the microphone was placed at a typical listening loca-
tion, one meter off the carpeted floor and three meters in
front of the loudspeaker. The frequency spectrum of the first
13 milliseconds of direct sound from the Nuance is shown in
this measurement. Two listener -speaker geometries are
shown: A 30 -degree off -axis position corresponding to a ster-
eo left -channel speaker situation, and a direct on -axis situa-
tion. The two curves are displaced 10 dB for clarity of presen-
tation. This measurement shows a considerable departure
between 13 -millisecond early sound and the anechoic re-
sponse of Fig. 4; upper register differences appear due to
midrange energy which reflects off floor and ceiling. A more
balanced sound will be presented to the listener if the speak-
ers are rotated toward the listening location, according to this
measurement, and it may prove helpful to pull up the high-
est registers by means of preamplifier equalization.

The measured horizontal and vertical dispersion patterns
are shown in Figs. 7 and 8 for the MID setting of all equaliz-
ers on the speaker. Horizontal response is uniform within 15
degrees of center position, but begins to drop off smoothly
for larger off -axis angles. This is principally caused by the fall-

off of the higher frequencies due to the narrower directivity
pattern of the tweeters. The vertical dispersion pattern is less
smooth and shows the effect of housing the time -delay stag-
gered configuration of individual speakers in an enclosure
which extends past the units to form a planar front surface
for grille mounting. The result is a lobed pattern in the verti-
cal plane. The Fulton Nuance should never be positioned,
according to this measurement, such that the left channel of
a stereo pair is at a height different than that of the right
channel.

Harmonic distortion measurements for pure tones of 41.2
Hz (E1), 110 Hz (A2), and 440 Hz (A4) are shown in Fig. 9. This
loudspeaker is capable of handling robust power levels with
quite low harmonic distortion, even on the low bass.

The IM test, Fig. 10, measures the extent to which a higher
musical tone, A4, is modulated by the presence of the lower
musical tone, E,. Both tones are mixed at equal level, and the
rms value of the sidebands on A4 is shown as a percentage of
the acoustic level that A4 would have if the lower tone were
not present. The data are plotted as a function of average
power in watts referred to 8 ohms. Below 1 watt the modula -
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Fig. 3 - Complex impedance with all equalizer pots
in the "Max" position.
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Fig. 4 - Anechoic frequency response taken at one
meter on the center axis with a constant voltage drive
level corresponding to one average watt into 8 ohms;
equalizers are in "Mid" positions.
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Fig. 5 - Anechoic phase response at one meter on
axis with "Mid" equalizer settings.
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tion is essentially an amplitude variation on A4, with increas-
ing amounts of angle modulation appearing with increases in
power level, until at 40 watts there is 10 percent p -p ampli-
tude modulation and 10 degrees p -p angle modulation. At
the highest power levels, a small average migration of the
acoustic center of sound toward the listener suggests that a
small amount of depth and lateral image shift of certain or-
chestral voices may be experienced at heavy levels of low
frequency content, such as kick drum reproduced at high
intensity.

Acoustic transfer uniformity is another measure of a

loudspeaker's ability to handle program dynamics. In this
test, the ratio of sound pressure to driving voltage should
remain constant for any tone at any power level within the
system's normal range of reproduction. If this ratio changes
with drive level, then we can expect both musical timbre and
image localization to alter with sound intensity. Four musical
tones, C2 (65 Hz), A2 (110 Hz), Middle C (262 Hz), and A4 (440
Hz) were used to check the Nuance. These are tone -burst
tests in which a tone is applied for a short duration simulat-
ing a staccato passage. The low bass tone of C2 was handled
up to 100 average watts with less than a 0.1 dB departure
from perfection. Middle C and A2 were essentially perfect up
to 2 average watts, then the ratio of acoustic output to ap-
plied voltage began to diminish at higher levels. Al was down
1 dB at 20 average watts while Middle C was down 0.3 dB at
this level. A4 was down 1.4 dB at 20 average watts (all refer-
enced to an average power of 0.1 watt). This implies that

strongly played musical chords will have a mild tendency to
dull since the acoustic output of the higher partials will di-
minish faster with increasing power than that of the lower
tones. One might also expect a lateral shift of stereo imaging
for sudden, high intensity passages of sound. To place this in
perspective, it should be pointed out that these subjective
effects will begin to take place above sound pressure levels
in the order of 100 dB at one meter from the speaker, a
moderately robust level.

Another form of distortion of program dynamics is

checked by what we call the crescendo test. A low-level tone
is measured for sound level change when a broad -band in-
coherent noise is superimposed at an average level 20 dB
above that of the tone. The intent of this test is to determine
the extent to which an orchestral inner musical voice is mod-
ified by a sudden swelling of sound from nearby instruments.
The Fulton Nuance does quite well in this test. Less than half
a dB of tone change is induced by peak incoherent signals of
300 watts. This means that orchestral shimmy, where solo
instruments are blurred and shifted in the stereo illusion by
sudden high -intensity ensemble bursts, is essentially nil.

The energy -time curve is a measure of percussive impulse
response; the measured curve for the speaker is shown in Fig.
11. The microphone is placed one meter from the front sur-
face of the loudspeaker and along the geometric axis. The
first sound commences at 3.200 milliseconds and has a broad
peak in the 3.25 to 3.35 millisecond time range. The series of
events occurring with periods of around 1.4 milliseconds are

Fig. 7 - Horizontal polar energy response.
TOP

-5dB

008
FRONTAL

AXIS

Fig. 8 - Vertical
polar energy

response.
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ALL IT TAKES
TO SAVE 3.0O ON

THE MDR -3
SONYPHONES
IS THIS CARD.
They weigh an incredibly light 1.4 oz.-

slightly less than many feathers. Yet, pouring
from these phones comes all the rich, crisp,
spectacular sound you could want.

And now, MDR -3 Sonyphones are light-
er on your wallet by $5.00, when you bring
this card in to your participating Sony dealer.
Which makes them this year's ultimate Christ-
mas gift for someone special-or yourself.

See back of coupon for details.

Yr 1980 sorry Corporation d America, 9 West 57th street. SON
New York. N.Y. 10019. Sony is a reverter d trademark of the Sony Corporation.

R
MDR 3
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Dear Sony Customer:
Take this coupon to any participating

Sonyphones dealer to receive $5.00 off the
retail price when you purchase your set of
revolutionary MDR -3 Sonyphones.

Offer is valid until midnight February
28, 1981. Offer subject to availability and not
applicable to models MDR -3L2, MDR -5a,
MDR -7 and MDR -2.

Dear Sonyphones Dealer:
Upon customer's receipt of the MDR -3

Sonyphones, you will receive your credit
from Sony by simply attaching this signed
and dated coupon to the Coupon Return
Form and returning to Sony, following the in-
structions on that form.

Dealer name

Sale/Validation date
Coupon valid only at participating Sony deal-
erships in the continental United States and Alaska
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Introducing another Sony only. The MDR series open-air
headphones. The smallest, lightest stereo headphones avail-
able today. Or tomorrow.

With our lightest at 40 grams, you will barely know you're
wearing them. Yet the sound is
dynamite.

Through a remarkable new audio
breakthrough, our engineers have
succeeded in reducing big -head-
phone technology down to the size
of your listening channels.

The MDR series headphones'
airy spaciousness delivers absolute
clarity through an ultra -small driver

unit that produces more than three times the energy of con-
ventional circuits. And a new high -compliance diaphragm
accurately reproduces the 20 to 20,000Hz bandwidth and
improves low -range response.

That means you can listen to the
heaviest of music for hours. Lightly.
And know that you're hearing
every nuance of the original
recording from seep bass to the
highest treble.

Listen to our rew MDR series
headphones.
They're light.
And heavy.

SItie_O HEADPHONES

R
Enter No. 31 on Reader Service Card
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repetitive time -domain echos corresponding to the drop off
in frequency response above 7.5 kHz (Fig. 4). This is an effect
dictated by the relationship between the time domain and
the frequency domain: Namely, sharp edges in frequency re-
sponse mean sideband ripples in the time response, and
conversely. It would be my interpretation of this energy -time

E2 -2nd E1 measurement that impulsive sounds may have a coloration
A3 2nd A2
82=3rd E1

corresponding to an apparent spectral dominance (or, Per-

A5=2nd A4 haps, hangover) in the 7- to 8 -kHz range, even though the
E6=3rd A4 net sound energy was not peaked in this range.

A3=2nd 42

100
POWER -WATTS

100 SPL E1(41.2Hz)

SPL A2(110 Hz)

SPL A4(440 Hz)

Fig. 9 - Harmonic distortion for the musical tones E,
or 41.2 Hz, A2 or 110 Hz, and A4 or 440 Hz.
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Fig. 10 - IM distortion on A4 (440 Hz) by E, (41.2 Hz)
when mixed in a one-to-one ratio.
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Fig. 11 - Energy -time curve.
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Listening Test
After experimenting with a variety of room locations for

the Fulton Nuance, I settled on a reasonably conventional
position, slightly away from a solid wall and enclosing a 60 -
degree angle relative to the listener. This configuration
appeared, to my ears, to give the most accurate sound. I also
preferred the sound which I got when the Nuances were
rotated toward the listening position, which brings up the
high -frequency response and seems to improve stereo later-
alization of percussive instruments.

Low -frequency performance of these speakers is quite
good, and one can get a substantial amount of gut -thumping
bass without distortion. The lower midrange is smooth and
well balanced with this bass response, though I felt the up-
per midrange (commencing in the octave above Middle C) is
down in level and, from that frequency range upward, not as
satisfactory.

There are three level controls on the Nuance - woofer,
midrange and tweeter. The midpoint, or 12 o'clock location,
is the reference position for these screwdriver adjustable
controls. One difficulty I experienced in setting these con-
trols for best timbre balance is caused by irregularities in the
vertical response, and there seemed to be no one control
setting where there weren't some listening positions that
didn't have difficulty in the upper partials. This creates a
blurring of the stereo illusion on orchestral strings and causes
a stridency in piano and human voice. On material with ex-
tremely fast percussion, such as Hot Stix (M&K RT 106), I

used a 4 -dB boost in preamplifier equalization at 9 kHz to
restore what, to me, was a proper sense of snap. All of this, of
course, is a very personal subjective impression. Others may
find the Fulton Nuance as well balanced in midrange to
treble as I did the bass to midrange.

In several other respects, such as the ability to handle large
orchestral dynamic range without evidence of strain and de-
livery of clean, low distorted solo instrument voices at robust
as well as soft levels, the Fulton Nuance is an excellent per-
former. Richard C. Heyser

(Editor's Note: Fulton informs us that Nuance speaker sys-
tems produced since submission of this pair are wired with
some 25 feet of Fulton's high-technology Brown Series wire,
which results, they tell us, in a "startling improvement in
inner detail of mids and highs. Complementing this is a new
higher order crossover, designed to have greater speed," says
Fulton, "which provides up to 3.5 dB more energy in the 200
to 800 Hz range, as well as above 7 kHz."

Terminal impedance of the Nuance, Fulton also said, is

now smoother, a minimum of 7.6 ohms at 20 kHz and above,
so that the system is compatible with virtually any amplifier
or receiver. The particular nature of the vertical dispersion
was an important design goal, says Fulton, in that a properly
controlled shape for the vertical polar pattern insures good
depth and perspective in the sound field, good sense of
height in the stage presence, and proper placement of instru-
ments in their correct size.-E.P.)

Enter No. 93 on Reader Service Card
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The continuing story
of TDK sound achievement.

Parts Five and Six.

The guide roller and spindle
pin are the turning point in a TDK
cassette. It's there the tape takes
on a sudden surge of tension.
The winding angle changes sharp-
ly to 75°, causing great stress.
The slightest imperfection, even a
microscopic speck, will cause seri-
ous output fluctuations in sound.

TDK engineers began by
analyzing
existing
molding
techniques.
They knew
many manu-
facturers
used a low
cost, inferior

split -die process. This turned out
rollers with seams, which disturb
tape travel. Spindle pins were no
better. Merely convenient mold
extensions with pullout tapers
which allowed rollers to slip up,
wear out and wrench the tape off
the track.

Part Five, the TDK guide roller,
is flared and absolutely seamless.
Made from a low -friction precision
© 1980 TDK Electronics Corp., Garden City, N.Y. 11530

TDK guide roller and
spindle pin in cassette.

molded plastic, it's created r one
piece Through an expensive
forced -injection mold technique.
Its flared edges provice perfect
tape guidance while its six spokes
maintain rigidity and perfect cir-
cularity. The tape flows
through the mechanism and
past the head gap in true ver-
tical alignment. There's
virtually no tracking varia-
tion or loss of high frequen-
cies. Sixty checkpoints dur-
ing the manufacturing pro-
cess guarantee it.

For Part Six, the TDK
spindle pin, our engineers
chose stainless steel.
Machined to size and
aligned to a perfect 90°, it's
designed without a taper.
Micro -polishing and a
silicone coating cut down
friction. The TDK spindle
pin is far more resistant to
heat and cold than plastic.
It won't bend out of snape

Enter No. 35 on Reader Service Card

and wear down the spindle. Tape
is assured safe passage with vir-
tually no flutter or channel loss.

In a TDK cassette, the parts
are much like the instruments of
an Orchestra. All equally impor-
tant. Music is an outcome of the
perfect interplay between them.
In the end, that's what's so distinc-
tive about TDK.
Music is the sum of its parts.

TDK.
The Amazing Music Machine.
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Our first low negative feedback components
were designed for the audiophile.

Kama I: afdO11 hk 715 DISTAL SYNTHESIZED QUARTZ -LOCKED TUNER

MneRAtandon hk 725 ERIC PHL.u11L11,LH

MfmrDkaTdon hk770 IuinKwmu,un, u x

Last January, we introduced
our 700 series High Technology
Separates. The first moderately
priced separates designed with
low negative feedback.

Negative feedback?
It's a form of electronic com-

pensation used in virtually every
preamplifier, amplifier and
receiver. Used judiciously, nega-
tive feedback can improve fre-
quency response and THD

FM 1 j'1 U 1 NWT

SIDNK 1.

distortion characteristics. Unfor-
tunately, most manufacturers try
to reduce THD to lower and
lower levels by adding more and
more negative feedback -
typically 60-80 dB. This excess
negative feedback results in a
new form of distortion called
Transient Intermodulation Distor-
tion (TIM), which does far more
to degrade music than THD. In
fact, according to a listening sur-
vey, TIM in music is detectable at

Technology quart
locked digital tuner.

The hk725 High
Technology
preamplifier.

The hk770 High
Technology 65
watt per channel
power amplifier.

The hk710 High
Technology phase
locked analog
tuner.

The new hk750
High Technology
45 watt per chan-
nel integrated
amplifier.

levels just 1/10 the detectable
levels of THD.

By keeping negative feedback
to 30 dB or less in all Harman
Kardon electronics, we've elimi-
nated the harsh, metallic, grating
effects of TIM produced by
conventional equipment with
high negative feedback. You'll
hear startlingly clean, clear,
open sound.
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Now everyone can afford
to be an audiophile.

.....x.........r.......
r. . y... If! ....... ... ..............

:,

The new hk350i
High Technology
20 watt per
channel receiver.

The new hk460i
High Technology
30 watt per
channel receiver.

The new hk570i
High Technology
45 watt per
channel receiver.

The new hk6801
High Technology
60 watt per
channel receiver.

Now low negative
feedback comes in an
integrated amp and
four receivers.

Not everyone could afford our
original system of separates. Or
needed the flexibility it offered.
So we've expanded our High
Technology Series to include a
new 45 watt per channel inte-
grated amplifier and four new
receivers ranging from 20 to 60

watts per channel*
In addition to low negative

feedback, all feature our Ultra-
wideband designs for clearer,
more precise stereo imaging. And
our new receivers as well as our
new integrated amp are all built
with an extremely high instanta-
neous current capability. Which
means they can deliver more than
twice their power ratings when
transients demand it.
'20-20.000 Hz into 8 ohms @ 0.09% (or less) THD.

For all the technological
advances you get with our low
negative feedback components,
you might expect to give up
convenience features. Or pay a
premium price.

But you don't.
So now you can have the best

sound money can buy. No matter
how much you have to spend.

harman ikardon
240 Crossways Park West,Woodbury, NY 11797
Toll free: 1-800-528-6050, ext. 870
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Vector Research VCX-6+00
Stereo Cassette Deck

Manufacluier's Specifications
Frequency Response: 30 Hz to 16 kHz,

to 18 kHz with Cr0> tape, to 20 kHz
with metal tape..

Signal/Noi'e Ratio: 56 dBA, 65 dBA
with Dolby NR.

Separation: 33 dB.
Crosstalk: Down 63 dB.
Erasure: 65 dB.
input Sensitiviíty: Mike, 0.25 mV; line,

60 mV.
Output Level: Line, 580 mV.

Flutter: 0.06 percent W rms.
FF & RWD Times: 90 seconds for C-60.
Dimensions: 17á/e in. (440 mm) W x 5já

in. (142 mm) H x 14'/. in. (375 mm) D.
Weight: 22 lbs. (10 kg).
Price: $750.00.

The ',le:tor Research VCX-600 cassette deck offers a combi-
nation of generally excellent performance and several
worthwhile convenience features. The three -head design
aids in achieving good responses and provides simultaneous
monitoring of playback while recording. Access to the heads
and capstan for maintenance purposes is very easy, particu-
larly with the clear cover removed. A light in the back of the
cassette well facilitates checking tape usage. Tape motion is
controlled with tight -touch bar switches, and there are useful
status lights for each function., save Stop. The logic used al-
lows making any desired change in function, including add-
ing Record to Play (the desirable flying start). If rewind or
fast -forward are pushed while in Play, however, the deck
goes into review or cue - sampling the signal on the tape -
for as long as the switch is held in. It is convenient to have a
cueing feature, and the Vector Research approach is a good
one. To go to regular fast winds :t is necessary to push Stop
first. Rec Mute is a momentary -contact bar switch with its
own red indicator, just below Record- a good design.

Memory -type functions in the VCX-600 include rewind to
stop at "000" and rewind to play at "000." Pushing Music
Search while in Play results in a flashing indicator; pushing
RWD or FFWD will then shift the deck into a fast wind. As
soon as a break in the program is detected (four seconds
play time minimum), the wind stops, and the deck starts

playing. There is also programmable Music Search which al-
lows making any combination of up to eight selections. It can
be used at any time when in play to fast wind to later pieces,
as chosen, skipping any of those not selected. This scheme is
perhaps not as flexiole as some in other decks, but it is easy
to understand and has the play -skip capability needed_

Lever switches with good snap action allow selection of
Tape/Source monitoring, Out/In/In-with-MPX Dolby NR,
Fe/Co/Metal bias, and 120/70/70 p5 EQ. There is a useful
bias trim pot, which has a worthwhile center detent. The
input and output level pots are of multi -step design with
good-sized knobs. Friction between the two sections of the
input pot was on the high side, making interchannel level
adjustments slightly difficult. The meters consist of horizon-
tal LED ladders with yellow segments from "-20" to "0" (also
Dolby level), and red above that - easily seen at all levels of
lighting. On the other "nand, panel designations were not so
easily read in dim lighting. The power and eject buttons and
the jacks for microphones and headphones complete the
front -panel features. It was odd to find that the output pot
did not control the level to headphones, which is desirable.
For the novice, there is a handy block diagram on the top
cover of the deck.

The line-in/line-out phono jacks are on the rear panel, as is
a line fuse and a socket for the optional remote control. After
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Finally. The elusive
goal, attained.

Audiocassettes of such
remarkable accuracy and
clarity that differences be-
tween original and recording
virtually vanish.

This is the sound of
she future. Tapes withthe

widest possible dy-
namic range. The
flattest frequency
response ob:ain-

able. And free-
dom from

noise and
distortion.

New Fuji tapes: Born
_of nlicroscoic particles

made smaller, more uni-
formly than ever before.
Permanently mated to poly-
mer film so precise, its ,

surface is mirror smooth.
The product of intensive re-
search -that unites physics,
chemistry, computer tech-
nology and psychoacoustics.

The sound of the fu-
ture. Hear it at your audio
dealer today. In four super
tapes that share a single
name.

CASSETTES
Imagination has just

become reality.

ISM

e 1980 Fuji Photo Film U.S ;.. Inc., Magnetic Tape Division. 350 Fish Avenue. NY. NY 10118.
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The dawn of the ultimate recording instrument.
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...Nakamichi 1000ZXL
Once a cecade, a unique recorder is created.

An instrument of the future,
designed without compromise
to redefine the state of the art.

Harnessing the power of two computers,
it becomes the Absolute Reference.

Automation that defies obsolescence.
A recorder to cherish for years to come.

1000ZXL Computing Cassette Deck.
The Ultimate Recording Investment.

 NHI Mlln'iM'Nli iii In nnliw

112111Cilr tizr

' -;- -;- `;= =;- ;-;-
Nakamichi

For more information, write to Nakamicii U.S.A. Corp., 1101 Colorado Avenue, Santa Monica, CA 90401.E nier No. 2001 Reader Senrire Card
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removal of the top and side cover, inspection was made of
the internal construction. The soldering on the p.c. boards
was excellent, with substantially no flux residue. The live
boards were interconnected primarily with multi -pin cables
and plugs, though there was some wirewrap. Parts were iden-
tified on the cards, as were most adjustments. There were
two power -supply fuses in dips, readily accessible. The
chassis construction was of box -type, and it was quite rigid.

Performance
The playback responses obtained with standard alignment

tapes were quite flat, with the exception of just over 2 dB

droop at the highest frequency for each equalization. Play
speed was 0.65 percent fast, and meter level indications were
within a dB for both channels.

A pink -noise source and a 1/3 -octave RTA were used to
check about 20 difrerent formulations for the best match to
the VCX-600. The adjustable bias added some tapes to the
"good" list, but the deck needs a record -sensitivity adjust-
ment to get the best out of some other tapes while in Dolby
mode. TDK AD, Maxell UD XL -II and Luxman XM-IV were
selected for all additional tests, but the results were quite
close with Maxell UD XL-, Sony SHF, TDK OD, Luxman XM-
II, TDK SA and SA -X, Ampex MPT, and TDK MA -R. Swept -
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L07MIl mtenor

The Ultimate Amp.
0Hz to G00,000Hz (0-3dBJ.

For the past several years, a special team of
top Kenwood engineers have been re -inventing
the amplifier using their most sophisticated
innovations in circuit design.

This is the result: The LO7MI1 Hi-Speedn"
DC direct -drive amplifier system.

Our research determined that long speaker

cables seriously degrade sound quality:
Total harmonic distortion doubles,
damping reduces by 40%,
and there is discernible
"ringing:' In locating the
amplifier close to the
speaker by using a special
1 -meter cable, THD and

damping are not affected
and "ringing" is eliminated.

In fact, everything in this amplifier has been
engineered to reproduce an input signal audibly
free from distortion and coloration. And to
achieve a frequency
response previously
unobtainable. Our DC
amplifier improves
ultra -low frequency
phase shift and tran-

sient response. Even
the pin plugs of
the input cables and locking connectors
are gold-plated to insure no signal loss.

LHI-SPEED

Even more remarkable is the inclusion
of Kenwood's exclusive high speed circuitry.

By allowing the amplifier to react faster to
dynamic changes in the musical input, Hi -Speed
produces a more accurate sound. This is espe-
cially critical in the mid -to -high frequency tran-
sients where conventional amplifiers lose their
imaging and detail. The LO7M11 separates indi-

vidual singers in a vocal group or individual
string players in a symphony orchestra with
equal ease.

Of course, to appreciate the many design

innovations requires much more space than is
available here. Please write for full technical
data at the address below. Or better yet,
audition this remarkable amplifier system at
a Kenwood Audio Purist Group dealer. If you
have the ears to appreciate what the Kenwood
engineers have accomplished, the LO7MII
system will take your breath away.

Typical "square"
pulse waveform
of conventional

amplifier

Pu se

waveform
of High -Speed

amplifier.

Significant specifications: 150 watts one
channel minimum power RMS at 8 ohms
from 20 Hz to 20,000 Hz with no more than
0.007% total harmonic distortion. S/N
120dB. Rise time 0.55 µSec. Slew rate ±
170 V/µSec.

AUDIO PURIST GROUP

KENWOOD
Not ail Kenwood dealers carry these products. For the Audio Purist Group
Dealer nearest you, write Kenwood, PO. Box 6213, Carson, CA 90749.
In Canada: Magnasonic Canada. Ltd.
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Fig. 1 - Frequency responses with aid without (---)
Dolby noise reduction with TDK AD tape.
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frequency responses were run with the three selected tapes
(Figs. 1, 2 and 3) at Dolby level and 20 dB below that, both
with and without Dolby. As the plots and the listings in Table
1 show, the results were very good, and there was very close
agreement between modes, except at the very highest fre-
quencies.

Playback of a recorded 10 -kHz tone showed B channel lag-
ging A by just 45 degrees, much better than most recorders
with similar head designs. The relative phase jitter was slow
in nature and just 15 degrees, close to the best ever observed.
Output signal polarity matched that of the input: In other
words, positive peaks in the music being recorded remained
positive peaks. The bias control had a range of -2.0 to +1.2 dB
for Maxell UD XL -11 with a 10 -kHz tone. The multiplex filter
was 3 dB down at 16.2 kHz, 33 dB down at 19 kHz. Bias in the
output during recording was satisfactorily low. Separation
between channels was 55 dB at t kHz, and crosstalk between
adjacent tracks of opposite play direction was down at least
80 dB - both excellent figures. Erasure of a 1 -kHz tone was
fine, over 80 dB, while erasure of a 100 -Hz tone with metal
tape was 62 dB.

A spectrum analyzer was used to get data on HDL1 (th`,rd-
harmonic distortion level) in Dolby mode at 1 kHz for the
three tapes, from 10 dB below Dolby level to the point where
HDL3 equalled three percent. The results are plotted in Fig. 4,
which shows the superiority of the ferric tape for low distor-
tion. The levels of the second and fifth harmonics were ve -y
low with this Vector Research deck. Without Dolby, HDL3 at

ICk 20k Table I-Record,' 3layback responses (-3 dB limits)

Fig. 2 - Frequency responses with and without (---)
Dolby noise reduction with Maxeli UD XL -II tape.

R'ith Dolby `JR Without Dolby NE
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Table II-Signal
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Fig. 3 - Frequency responses with and without (---)
Dolby no se reduction with Luxrrkan XM-IV tape.

the 1 -kHz test frequency was somewhat higher, in general,
than with the noise reduction. HDL1 vs. frequency was mea-
sured from 30 Hz to 7 kHz in Dolby mode with Luxman XM-
IV tape at 10 dB below Dolby level. The results were quite
good at mid and high frequencies (Fig. 5), though HDL3 was
higher at the low end of the band. The excellent signal-to-
noise ratios, referenced to Dolby level and to the 1 -kHz 3% -
distortion points, are listed in Table II for both IEC "A" and
CCIR/ARM weightings, both with and without Dolby NR.
The metal tape does have the best figures, but not by that
much. The Dolby -level frequency -response plot in Fig. 3
more aptly shows the new formulation's superiority- Better
response at high frequencies at high record levels.

Input sensitivities were 0.24 mV for mike and 53 mV for
line-good figures and slightly better than spec. Input over-
loads occurred at 40.3 mV with mike and about 31 V for line,
both excellent. The output clipped at a level equivalent to
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The balance between bias and EQ
is too delicate to be handled by switches.

We use a computer.
For every tape on the market,
there's an ideal balance of
bias and equalization which
yields flattest response com-
bined with least distortion.

Unfortunately, even
among presumably
standardized formulations,
this optimum balance varies
widely from brand to brand.
So deck designers shoot for
approximate values, which
you select with a switch, hoping the deck's pre-
set values match your tape.

But with the B.E.S.T.* computer system in-
cluded in our new KD-A66 deck, bias, EQ and
even noise -reduction levels are all determined
from tests the computer actually performs on
your tape.The result isn't a designer's best
guess. It's precise. So you'll hear accurate re-
cordings with virtually any tape. Because the
B.E.S.T. system creates conditions that let every
tape perform to its optimum.

For dynamic range (another key ingredient
in recording accuracy), the KD-A66 has Super
ANRS:" Besides virtually eliminating tape hiss

Without B.E.S T.

With B.E.S.T.

20 50 100 200 1K 2 5

Tape needing high bias

10 20

Without B.E.S

With B.E.S.T.

T.

20 50 100 200 1K 2 5

Tape needing low bias

(-70 dB S/N ratio), it also
extends high -frequency
headroom. So trumpet
blasts, cymbals crashes and
other "hot" sounds come out
clear and lifelike instead of
dull and distorted.

For transport accuracy,
there's our 2 -motor, inde-
pendent -drive system. It

7 10 20 keeps wow and flutter down
to 0.04% WRMS, which is

lower than you'll ever hear. While our Sen-Alloy
heads' make the most of Sendust's low distor-
tion and superb durability. They'll give you clean
recordings through years of use.

And for all this, you don't have to sacrifice
convenience and operating ease. The KD-A66
gives you logic -governed, solenoid controls.
Auto -rewind and play. LED peak -level indicators.
And optional remote control.

Just dial 800-221-7502 for the location of
your nearest JVC dealer (in N.Y. State 212-476-
8300). And go hear what happens when a com-
puter makes tapes sound their B.E.S.T.
Bras Equaloata,u Sensdivsiv (pt) Tape Enter No. 13 on Reader Service Card

®® -I
n. F.00
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JVC .

58-75 Queens Midtown Expressway. Maspeth, NY 11378
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Fig. 4-Third harmonic distortion vs. leve= in Dolby
mode at - kHz with TDK AD, Maxell UD XL -II aid
Luxman X.M-IV tapes.
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Fig. 6 -Tape play speed vs. line voltage acid wtd. rms
and wtd. peak flutter (three trials each).

+17 dB relative to meter zero, 3.87 V actual. The two sections
of the input pot tracked within a dB from maximum down
almost 60 dB - excellent! The output pot wasn't quite as
good, but it nonetheless kept to the same tolerance for 45 dB

- good performance. The line output levels averaged 572
mV for meter zero indications. The headphone output to 8

ohms was 32 mV, which was satisfactory for most phones but
too low a level for others. The LED -ladder type meters have a
total of 12 segments each, with finer steps around zero. -he
thresholds were reasonably accurate, though the increments
around meter zero were less than marked: "-3" and "-1" were
-2 and -0.6 dB actual, for example. The tone burst tests
showed that about 150-mS duration was required for full re-
sponse, and also that single -polarity bursts were not detected
for their actual shift in peak level. The meters, therefore,
could be callei "fast response" in comparison with VU me-
ters, but not "peak level." The frequency response of the
meters was down 3 dB at 18 Hz and 21.8 kHz.

A 3 -kHz tone was recorded with the line voltage exactly at
120 V On playback, the flutter meter's drift output was -e-
corded with three line -voltage settings. Fig. 6 shows that
there are some perturbations at 120 V, that there is a very
slight increase in speed with the voltage reduced to 110 V,
and tnat there was a somewhat greater decrease in speed,
perhaps 0.05 percent, with line voltage raised to 130 V. Flutter
tests were conducted at the normal 120 V to get both W rms
and wtd. peak values. There were three trials for each stand-
ard, introducing some change, such as some fast winding,
before the next measurement. The flutter was quite low, bet-
ter than most decks. The average wind time for a C-60 was 88
seconds, perhaps a little on the slow side. Changing modes
usually took less than a second.

Use and Listening Tests
Cassette loading and removal and maintenance tasks were

all easily accomplished. All controls and switches were com-
pletely reliable, and operation was aided by the complement
of status lights. The owner's manual has good text, but it
could benefit from more detail on some of the many logic
combinations. Schematics are shown for the five major p.c
boards, and there's also the block on the top of the unit. A
separate, single -sheet, stiff -paper "Operation Guide" has a
handy summary of the basic instructions for all of the various
functions.

A variety of sources were recorded for a listening assess-
ment of the VCX-600 performance. Discs included Acoustic
Research's -he Sound of Musical Instruments," Mahler's
Eighth Symphony with Solti and the Chicago Symphony Or-
chestra, and recent Virgil Fox records. Pink noise was also
used with particular attention to changes with Dolby NR in,'
out switching. Setting levels seemed to be fussier than ex-
pected. The conclusion was that greater resolution in the
metering would have been of some aid.

In general, the results were excellent. Record, pause, and
stop sounds were all very low, down in the tape noise. While
setting levels to obtain maximum recorded signal on the tape
together with low distortion seemed fussier than expected,
longer experience with these meters would have effectively
minimized any difficulty in setting up to handle such wide
dynamics as occur with the soprano voices in the Mahle-.

The Vector Research VCX-600 cassette deck has very good
to excellent performance in the majority of important areas.
Priced at $750 00, this really isn't an inexpensive deck, though
there are decks costing twice as much. Coupling a number of
convenience features with the deck's good basic perform-
ance should make the VCX-600 appeal to a goodly number of
audiophiles. Howard A. Roberson

Enter No. 94 on Reader Service Card
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IF YOU'RE NOT USING
THE SCOXH®

RECORD CARE SYSTEM,
YOU'RE USING

THE SECOND BEST.
INTRODUCING SCOTCH' RECORD CARE SYSTEM. IT CLEANS,

ANTI-STATS AND REDUCES FRICTION -ALL IN ONE STEP.

Finally theres a way to give
your records the kind of care
and protection that hasn't
been possible until now...a
way to insure a long life of
true sound.

The System.
The Scotch Record Care
System combines new Sound
LifeTM fluid with a unique
dispensing applicator. To use.
simply depress the supply
container and Sound Life
fluid is fed automatically to
the pad. That's all there is to
it. It:s quick, easy and simple
No guesswork about how
much fluid you need or how
to apply it correctly Just place
the applicator on your
turntable spindle, revolve it
and the record is cleaned.

Super -wetting action
deep -cleans grooves.

Discwasher D31 solution (left)
beads up on the grooves. Sound
Life (right) with super -wetting
action deep -cleans grooves.

If your present cleaning
solution beads up on the
record surface, it may not
be getting the job done.

Scotch Sound Life spreads
onto the disc surface evenly-
safely penetrating grooves to
remove micro -dust and
fingerprints. Sound Life
leaves the record with
a brilliant look, as brilliant as
the sound is clean and true.

As it cleans,
it wipes out static.

Even though your record
surface is clean, it's generally
the electrostatic charge
that gets it dirty again. An
anti -static gun is
just a temporary
treatment.

One application
of Sound Life re-
duces the residual
charge to near zero.
And it prevents
static from returning
no matter how often
the record is played.

(Left) Styrofoam beads are
attracted to static charge left on
record after cleaning with
Discwasher D3®

Same record (right) after one
treatment with new Sound Life
fluid.

Friction reduction's a plus.
The same application of
Sound Life that super -cleans
and removes static can
reduce stylus drag up to 15%.

TM

And with your sensitive stylus
that can mean less wear and
improved record life.

Better stereo
performance.

To get all the true, pure
sound you expect from your
stereo, you need records that
are truly clean, and protected
from static and friction. Only
the Scotch Record Care
System gives you all three in
one application. Ask to see a
demonstration at your record
or stereo store right now.

All of the tech data we've
used to back up these
statements is available free.
Write to Magnetic VV
Products Division, 3M
Company, 3M Center, St. Paul,
MN 55101. Ask for report C-242.

oh 1'

SCOTCH'
RECORD CARE SYSTEM.
T1 -4r "UTH COMES OUT.

Enter No. 15 on Reader Service Card
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All That Data:
FM Tuner Quieting
And Distortion
Leonard Feldman

The following is the first in a series
of background notes to the graphs ac-
companying our Equipment Profiles,
this one on FM tuner quieting and dis-
tortion characteristics, which is usually
Fig. 1 in Len Feldman's tuner and re-
ceiver reviews.

The purpose of these notes is to pro-
vide the novice with a reasonably non-
technical explanation of how the
charts serve to provide a great deal of
information in a relatively small space.
While each reviewer has been asked to
assume a certain level of technical un-
derstanding on the part of the reader,
we will appreciate feedback as to
whether the notes are too technical or
not technical enough.

We presently plan to include an "All
That Data" note in each issue in which
space is available and to change the
subject of the note with each succeed-
ing installment, e.g. tuners this month,
cassette decks next time.-The Editor.

Whether we measure the tuner sec-
tion of a complete receiver or a sepa-
rate component tuner, Audio Maga-
zine always publishes test results in
the form of charts and graphs in addi-
tion to the brief verbal comments that
we make regarding those measure-
ments. One chart or graph we use to
depict some of our tuner measure-
ments can, if interpreted fully, tell you,
our readers, a great deal about the per-
formance of the tuner or tuner section
under investigation. A sample of that
chart is reproduced in Fig. 1 and, for
those unfamiliar with it, we would like
to explain the information that can be
gleaned from it.

dBf vs. Microvolts
You'll notice that at the top of the

chart, running horizontally, are some
rather odd numbers, beginning 0.55,

Fig. 1-Mono and
stereo quieting
and distortion
characteristics of
a typical good FM
tuner section.
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1.74, .... Along the bottom of the
graph, also running horizontally, are a
more regular series of numbers, begin-
ning 0, 10, 20, .... The upper set of
numerals describes increasing signal
strength (from left to right) in micro-
volts, or millionths of a volt, while the
lower numbers also describe increas-
ing signal strength, but in power
terms, or dBf. dBf stands for decibels
referred to 1 femtowatt, and a fem-
towatt, for those who don't know (and
that's probably most everyone), is 1 x
10-15 watts! If that kind of notation
troubles you, you can think of
that very tiny quantity of power as
0.000000000000001 watt!

Since the performance of an FM
tuner usually gets better with increas-
ing signal strength, we use dBf or mi-
crovolts (abbreviated pV) to describe
that changing signal strength. Why
two types of notation? dBf is the new-
er and preferred form, simply because
it is free of any possible ambiguities.
You see, power is defined as the
square of the voltage divided by the
load impedance. Now, some tuners

have a 75 -ohm antenna load im-
pedance but most have a 300 -ohm an-
tenna load impedance. If you choose
to talk about voltage, instead of pow-
er, when describing signal strength
reaching the antenna terminals of a re-
ceiver, then 2 microvolts arriving at the
300 -ohm terminals of a tuner produces
exactly the same power as only 1 mi-
crovolt intercepting a 75 -ohm antenna
input to another tuner. The ambiguity
arises because the maker of the tuner
with the 75 -ohm antenna might well
claim a sensitivity of 1.0 microvolt,
while the maker of the tuner having a
300 -ohm input would call his sensitivi-
ty 2.0 microvolts. In fact, both tuners
require the same amount of power to
achieve the same reception. No such
ambiguity can exist when we use dBf,
since then we are talking about power
- and that's the same for any tuner,
regardless of its antenna input im-
pedance.

For the sake of "old timers" who still
think microvolts, the upper scale in
Fig. 1 correlates "old" microvolt values
in terms of new dBf readings. But from

68

AmericanRadioHistory.Com



Lnanges arastically with
increasing signal strength. This curve
represents the background noise level
relative to the audio level. And since
we are expressing one value with re-
spect to another, we can use the han-
dy decibel notation (the scale at left)
or, if you prefer, the percentage nota-
tion (the scale at the right of the
graphs). As signal strength increases,
noise is reduced. Curve "B" represents
that noise level, during monophonic
operation of the tuner, while curve
"D" represents distortion for mono
operation. Note that for a short while,
curves "B" and "D" are identical. The
signal strength required for the noise
and distortion to decrease until their
sum is 30 dB lower than the program
output is known as the usable sensitiv-
ity. For curve "B" (and "D"), that oc-
curs when signal strength is 11 dBf.

50 -dB Quieting Sensitivity
While a knowledge of the usable

sensitivity of a tuner is of some inter-
est, it is useful only in that it tells us
the minimum signal strength required
to get a marginally listenable (but
hardly satisfactory) signal. For high-fi-
delity listening that is reasonably noise
free, we need to have a signal which
can drive the noise down until it is

about 50 dB below the program level.
If you follow curve "B" along to the
right, beyond the usable sensitivity
level, you will note that with a signal
input of 15 dBf the noise is now 50 dB
lower than the desired program level.
This signal strength is therefore de-
fined as the mono 50 -dB quieting sen-
sitivity. Following curve "B" even fur-
ther we see that when signal gets
strong enough, here about 30 dBf, the
curve levels off and noise level re-
mains constant with further increases
of signal. This level of noise defines
the ultimate signal-to-noise ratio of

tuner. In our example, the ultimate
,al -to -noise ratio (usually measured
i signal strength of 65 dBf) turns out
5e 70 dB below the program level,
monophonic reception.

tortion
ie dashed curve "D" has also been
ig downward with increasing sig-
;trength. This curve shows the dis-
on level of a 1 -kHz signal at maxi-
-1 modulation (maximum loudness

permitted by the FCC) for vary -
signal strengths. Again, once the
II strength gets to around 65 dBf,
urther decrease in distortion re -
with further increases in signal

gth. So, the distortion measured
dBf is reported in the test results.

In our example, it is 0.1 percent for
mono performance. Notice that here
we normally use percentages, but we
could just as easily quote distortion as
being "so many dB" below the desired
program level, in this case 60 dB. The
curve shows us the distortion charac-
teristics of a 1 -kHz signal. We could
have chosen any other frequency
which is broadcast over FM. In fact,
widely accepted standards require that
distortion be quoted at three frequen-
cies -100 Hz, 1 kHz and 6 kHz. How-
ever, our graph would get too
cluttered if we tried to draw curves for
all of these frequencies, so we simply
report the other two in the text of our
test reports.

How About Stereo Performance?
You can pretty well accept as a gen-

eral rule that, in any tuner, stereo per-
formance is somewhat inferior to
mono performance. Since most listen-
ing these days is to stereo FM, it is

therefore essential that the tests we
have been describing and the mea-
surements we have plotted in Fig. 1 be
repeated for stereo operation of the
tuner. That's where curves "C" and "E"
come in.

Curve "C" is the quieting character-
istic of the tuner when it is in the ster-
eo mode, while curve "E" tells us what
happens to distortion of 1 kHz in the
stereo mode. In case you are wonder-
ing why curves "C" and "E" don't start
at the left of the graph, as did curves
"A," "B," and "D," the answer is that
the circuitry in our sample tuner can-
not switch into the stereo mode until a
signal strength of at least 18 dBf is
reached, so that's the signal level at
which we start our plots.

As we suggested, usable sensitivity
(the signal strength at which noise and
distortion are 30 dB lower than pro-
gram level) is poorer for stereo than it

is for mono, about 20 dBf (or 5.5 mi-
crovolts). Following curve "C" along
downward and to the right, the 50 -dB
quieting sensitivity for stereo is also
much poorer (higher amount of signal
required) than it is for mono. Results
for this tuner are 35 dBf for 50 -dB
quieting -a not untypical value for a
good tuner. And, to complete the
quieting story in stereo, ultimate sig-
nal-to-noise ratio, often abbreviated
S/N, for stereo is only 64 dB as com-
pared with our earlier result of 70 dB
for mono.

Finally, curve "E" tells us what hap-
pens to distortion of a 1 -kHz signal in
stereo with increasing signal strength.
Here again, we find that even with a
strong signal (65 dBf is usually the ref-
erence signal strength for this mea-
surement), distortion only drops down
to around 0.3 percent or 50 dB below
program level. How do I know that 50
dB is equivalent to 0.3 percent? Simply
by remembering a couple of dB rela-
tionships. A change of 6 dB represents
a doubling or halving. Thus, 6 dB
above 0.1 percent is 0.2 percent, while
6 dB below 1.0 percent is 0.5 percent,
etc. On the other hand, 10 dB repre-
sents a 3 -to -1 increase or decrease (ap-
proximately), so, since curve "E" set-
tles in at 10 dB below 1 percent (or 10
dB below 40 dB), its percentage value
is roughly 0.3 percent.

All That Data
The five curves in Fig. 1 have told us

a great deal about our sample turner.
To review, just from curves "A," "B,"
"C," "D," and "E," we are able to
determine all of the following:
1. Mono usable sensitivity (in micro-
volts and dBf);
2. Stereo usable sensitivity (in micro-
volts and dBf);
3. 50 -dB quieting sensitivity, mono;
4. 50 -dB quieting sensitivity, stereo;
5. Signal-to-noise ratio, mono;
6. Signal-to-noise ratio, stereo;
7. Distortion, 1 kHz, mono, for strong
signals;
8. Distortion, 1 kHz, stereo, for strong
signals;
9. Stereo switching threshold, and

10. FM limiting characteristics (when
program level reaches its maximum).

Clearly, presentations such as these
save audio testers and reviewers a
great many words (if not the proverbi-
al thousand that a picture is supposed
to be worth). And as far as this audio
tester is concerned, that's all to the
good, especially since our esteemed
editor does not base his payments
upon word count alone. Q
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Michael Tearson

Jon Tiven

Heartattack and Vine: Tom Waits
Asylum 6E-295, stereo, $7.98.

A shift from setting novellas to mu-
sic, back to writing songs, makes
Heartattack and Vine one of Tom
Waits' best albums. He has lost none
of his peculiarly seedy charm but has
focused it with the tightest material
he's delivered in years. As ever, he
looks out over the seamy side of life to
find a colorful cast of shady characters.

The album is a well-balanced mix of
Waits' boozy, melancholy, very melo-
dic ballads (which someone should in-
troduce to Sinatra) and his more beat,

squinty story -songs. The two chunkiest
tunes, Downtown and 'Til the Money
Runs Out, both chronicle the highlife
of deadbeats. Waits' knack for captur-
ing fully blown characters in very few
words has never been keener. Try for
size this one from Downtown - "Sal-
ly's high on crank and she's hungry for
some sweets/She's fem in the sheets
but she's butch on the streets." Or
from Til the Money - "I sold a quart
of blood and bought half a pint of
Scotch." Then there's the sordid story
of Mr. Siegel (Bugsy perhaps?) with a
melody line nicked from Stagger Lee.

The ballads here are among Waits'
most haunting ever. With its "soh la
la" refrain, Jersey Girl obviously tips
the Waits lid to Mr. Bruce Spring-
steen, a fellow who has chronicled the
highlife of lowlifes some himself. This
vision of decaying, neon -lit New Jersey
shore nights would be right down his
alley. And only Waits would turn out a
tender love song called Saving All My
Love for You with lines like "I paid fif-
teen dollars for a prostitute/with too
much makeup and a broken shoe/but
her eyes were just a counterfeit." And
never has Tom written so heartbreak-
ing a song as Ruby's Arms. And only as
evocative as On the Nickel which he
wrote as the title song for the film by
Ralph Waite.

For good measure Waits showcases
his snappy combo with an instrumen-
tal piece called In Shades which uses
some funny saloon ambience.

Waits' long-time producer, Bones
Howe, has not recorded this Tom
Waits album strictly live in the studio
as he has usually done before. Howe
has clearly imposed greater discipline
on Tom's singing than at any time
since The Heart of Saturday Night so
long ago. This new album benefits
from the focus on the emotional wal-
lop in Waits' ideosyncratic croak. Now
discipline for Waits doesn't necessarily
mean the same thing it might for ev-
erybody. His mike technique is techni-
cally awful. He gets too close and gets
a lot, a whole lot, of mouth noise, but
he makes his non -technique work. A
so-called flaw like that off -mike moan
in On the Nickel is just delicious.

At his best, and I am relieved that
much of Heartattack and Vine is at his
best, a Tom Waits song will stop me
dead in my tracks and rivet my ears to
the sound. This album's like that. M.T.

Sound: B+ Performance: A

One Step Closer: The Doobie Brothers
Warner Bros. HS 3452, stereo, $8.98.

One Step Closer only helps confirm
my suspicion that there are actually
two Doobie Brothers bands: One em-
erges when Michael McDonald is lead
singer for his own songs, and the other
is a group democracy.

Since Minute By Minute, there have
been some crucial personnel changes:

70 Illustration: Rick Tulka AUDIO DECEMBER 1980

AmericanRadioHistory.Com



Revox B760.
One touch tunes it.

Perfectly.
Ft EVO

FRECRENCY IL*L2

7 Ii

MI UM
TUNIONO

$TATKJN SELECTOR

3 4

8

sn

wrrn svraw

Now there's a tuner that works as accu-
rately as a radio transmitter and as easily
as a car radio.

You can tune the B760 manually in incre-
ments of 25 or 50kHz, or program up to 15
stations in memory for instant selection.
Just touch a button for the station you
want, and in less than a second the mut-
ing light goes off and the digital readouts
and tuning meters confirm your station
selection.

Both memory and manual tuning are con-
trolled by an advanced digital -frequency -
synthesizing circuit with a differential
phase -locked loop that compares the out-
put of the master oscillator with a quartz
crystal reference frequency. If there's any
difference, corrections are made instan-
taneously, maintaining an accuracy of
±0.005% . (That's better than many radio
stations can achieve!)

The B760's CMOS memory is so sophisti-
cated that it can automatically direct an
antenna rotator toward each memorized
station, and even has a battery pack to pro-

tect the memory if you unplug the tuner or
lose AC power.

Other features include an optional plug-in
Dolby circuit board, oscilloscope outputs
to help you minimize multipath distortion,
selectable 25, 50 or 75 microsecond FM de-
emphasis, adjustable -threshold interstation
muting, a headphone jack with level control
and a high -blend switch to optimize recep-
tion of distant stations.

It's all put together with attention to detail
and durability for which the Studer Revox
company is so well known. With things like
plug-in circuit boards, RF shields plated
to resist oxidation and even a coaxial delay
line to maintain proper phase, everything
is made just a bit better than it has to be.
Because we want everything to be perfect.

Studer Revox America, Inc.
1425 Elm Hill Pike, Nashville, TN 37210, (615) 254-5651
Offices: Los Angeles (213) 780-4234
New York (212) 255-4462
In Canada: Studer Revox Canada, Ltd.
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Drummer and founder John Hartman
has been replaced by Chet McCrack-
en, and John McFee replaces the inim-
itable Jeff "Skunk" Baxter on lead gui-
tar. Though the effect on the band is
minimal, with the music showing no
change in direction at all, McFee just
can't duplicate the electricity of
Baxter's dexterously imaginative solo
work.

A pair of songs with the familiar
McDonald aching, churning soulful-
ness, Dedicate This Heart and the hit
Real Love, kick off the album. Next is
the less gripping No Stopping Us Now,

A NEW WEAPON FOR
THE WORLD OF SOUND!
Electret Condenser Microphone

Model PC -20
Model PC -20 has been exhaustive-

ly researched for frequency res-
ponse, directivity and transmission

characteristics for direct sound col -

faction of string instruments in a concert hall. Clip it to
any string instrument.

FEATURES
 Supercardioid characteristic and wide frequency response
specially designed to match the directivity pattern of string

instruments provide a sound quality boasting excellent rever-

beration of the middle and low regions.

 Microphone employs a clip type mounting system with free-

ly adjustable angle. Can be mounted to the instrument with

one touch. All mounting parts have a soft construction to

prevent damaging precious instruments.

RATINGS
 Sensitivity: -74dB±2dB
 Directivity: Supercardioid

characteristic

 Output impedance: 2500
 Frequency response: 50 to

20,000 Hz

 Noise: 22 dB SPL or less
 Maximum input sound

pressure: 120 dB

SPL or

greater

 Power requirement 1.5V
(UM -5) and 48 V phantom

 Battery life: 2 months or
more of continuous use

 Output connector: XLR-3-
12C equivalent

 Cable: 3m
 Weight Microphone 25g,

power supply 160g

 'or more mtovnalon wore or call us today.

PRIMO MICROPHONES, INC.
2468 DELTA LANE. ELK GROVE VILLAGE,
ILLINOIS 60007, U.S.A. TEL. 312-595-1022
TELEX. 28-3474 PRIMO MUS ELGR
PRIMO MICROPHONES SINGAPORE (PTE) LTD.
24B -27B BLOCK 3, KALLANG WAY, SINGAPORE 13
TEL 803586 TELEX 26131
PRIMO COMPANY LIMITED TOKYO, JAPAN

6-25-1 MURE, MITAKA-SHI, TOKYO, JAPAN
TEL:0422-43.3121-9 TELEX:2822-326 PRIMOJ

co -written by McDonald and guitarist
Patrick Simmons with Chris Thompson
- a good soulful tune that pales with
Simmons singing lead after McDonald.
Then comes hornman Cornelius
Bumpus' Thank You Love, a monu-
mentally banal love song.

On side two, the title cut opens with
a joint effort by drummer Keith Knud-
sen, McFee and Carlene Carter. Set
over a lazy shuffle it is a catchy, so-
phisticated and involving song, the
best thing on the album that is not
written by Mike McDonald. Next is

McDonald's characteristic Keep This
Train A -Rollin'. Simmons' Just in Time
successfully negotiates the territory
McD has led the band into, and it's
one of Simmons' better efforts. The in-

strumental South Bay Strut is a pleas-
ant groove tune. The finale by percus-
sionist Bobby LaKind and McDonald,
One By One, appropriately concerns
caution, the one thing that best de-
scribes this album. Good as it is - and
it is really good - the fire is missing.

Thus One Step Closer is a worthy
successor to the breakthrough album
Minute By Minute. A classy, safe ven-
ture through known territory. Ted
Templeman's production is character-
istically slick and smooth, the arche-
type of that cool L.A. sound. It's fine
this time, but the next album could
deliver more of a punch. M.T.

Sound: A- Performance: B

Metro Music: Martha and The Muffins
Virgin VA 13145, stereo, $7.98.

This fresh breeze from Toronto is
made up of two Marthas and four
Muffins. Their music is airy and in-
triguing, sounding like nothing so
much as a down-to-earth streamlined
version of early Roxy Music. Clearly art
school stuff.

Their most appealing song, Echo
Beach, comes first, an appropriate
opener that relates an office clerk's fa-
vorite daily escape from her boring
job. Then Paint by Number Heart is a
curious non -love song. Saigon roman-
tically recalls the exotic city before the
wars ravaged, the "bastard of the East
and West." Indecision bristles with its
insistent refrain, "I wish that I could be
decisive/Then I'd understand where
life is going/for me." The grand finale,
the mostly instrumental Cheesies and
Gum, is a personal fave with its literate
and witty solo breaks, especially those
of sax player Andy Haas. His tone par-
ticularly recalls Roxy's Andy Mackay.

The two Marthas, Ladly and John-
son, most often sing in counterpart in-
stead of intricate tapestries. With the
tick -tick -ticking rhythm that the band

seems to fancy most, this works very
well in reflecting the yearning and
anxiety that bind the songs as a whole.

Metro Music is not an album that
grabs you by the throat. It is, however,
one of the year's small masterpieces as
Martha and The Muffins display charm
enough to go the distance.

The one flaw I am compelled to
mention is that the record has not
been mastered hot enough. Though
The Muffins' sound is clean, it is too
polite. M. T.

Sound: C+ Performance: B+

The Nighthawks
Mercury SRM 1-3833, stereo, 57.98.

America's premier rhythm and rock-
ing bar band finally has a major label
album after a string of goodies on tiny
Adelphi. Best of all, The Mercury de-
but is smoking from end to end, put
down in Muscle Shoals, Alabama. For
pure drive and good times, nothing
has come close to The Nighthawks all
year. M. T.

Sound: B+ Performance: A

Enter No. 25 on Reader Service Card
72 AUDIO  DECEMBER 1980

AmericanRadioHistory.Com



There are 300 voices
in the Mormon Tabernacle Choir.

This tiny diamond tipped sapphire
enables you to hear every one.

What you see above is the dia-
mond stylus/sapphire ctystal cantilever
of the Bang & Olufsen MMC 20 CL
Phono Cartridge.

We chose sapphire because it is
one of the most rigid materials on Earth.
So there is no audible tip resonance.
No distortion of the music. Even when
subjected to the 10 G forces which
cantilevers encounter when tracking
today's records.

And while sapphire may seem like
overkill, the fact is that your cartridge,
though dwarfed by the rest of your
system, has an overwhelming influence
on the reproduction quality you achieve.
Which is why we go to great lengths to
achieve optimum performance where
it counts in our cartridges.

Another place the MMC 20 CL
excels is its stylus. A Contact Line nude
diamond. Super -polished to shun con-
taminants and reduce record wear. It

Shown actual size

tracks the groove like a train on a rail.
Then there is the Moving Micro

Cross, heart of the patented B&O®
cartridge for years. Now highly refined,
it maximizes stereo separation and
minimizes effective tip mass (ETM).
For extended record life, and unsur-
passed trackability.

Since inductance is low, induced
noise is negligible. And output is con-
stant, regardless of cable or preamp
capacitance.

Bang & Olufsen's other three car-
tridge models are the MMC 20 EN,
MMC 20 E, and MMC 10 E. They are
produced to the same exacting stan-

dards as the MMC 20 CL. And offer
almost equivalent performance.

The top three models each come
with their own computer -generated test
report showing output voltage, chan-
nel balance, channel separation, and
tracking ability. The MMC 20 CL is
also supplied with its own individually
plotted frequency response graph.

While you might wonder just how
much difference all of this makes, you
can hear it for yourself at your local
Bang & Olufsen Dealer.

Or write to us, and we'll send you
reprints of what reviewers the world
over have been reporting. Which is
that Bang & Olufsen Stereo Phono
Cartridges are great places for your
music to begin.

Bang &Olufsen
Bang & Olufsen of America, Inc.
515 Busse Road
Elk Grove Village, Illinois 60007
Attention: Sandy Reinquist
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4 Series 1. Number 4

Tape Loop Buffering

In this series we are discussing the
various aspects of preamplifier
performance which vitally affect the
overall sound of your high-fidelity
music system.

The fourth of these is the fact that
many tape recorders and other
accessories designed for connection
to the tape monitor loop of your
preamplifier have highly non-linear
input impedances when their power
is turned off. The problem with this
is that you do not disconnect your
tape machine from the tape outputs
when you want to listen to a record.
And you don't want to run the tape
machine all the time, causing wear
on its' mechanical parts. So the
result is added distortion when
listening to records: the tape
machine non -linearly loads the
phono preamp, to which it is con-
nected, even if you're not thinking
about it.

Also, most preamplifiers simply take
the output of the selected source,
e.g. a tuner, and send it directly to
the tape machine. This means that
the source impedance from the tape
out is a function not of the preamp-
lifier, but of the tuner. Thus the use
of short cables is dictated by the
facts of the situation: many tuners
have too high an output impedance
to drive any but short cables.

The Apt/Holman Preamplifier con-
tains six individual buffer amplifiers
for its' tape monitor and external
processor loops to overcome these
system problems. These buffers
drive long cables exceedingly well
since their output impedance is
about 1 ohm, while totally prevent-
ing non-linear loading effects by
isolating the tape outputs from the
main signal path.

For more information, write:
Apt Corporation
Box 512
Cambridge, Massachusetts 02139

 For a technical brochure.
 For a set of reviews.
 For an Owner's Manual, please

send $4 ($5 foreign).
O For a set of six preamp papers,

please send $2 ($3 foreign).

Name

Address
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Shadows and Light: Joni Mitchell
Asylum BB -704, 2 discs, stereo, $13.98.

When Joni Mitchell hit the road to
support her Mingus album and took
along a band that included Pat Methe-
ny and his keyboardist Lyle Mays plus
Jaco Pastorius, Michael Brecker and
Don Alias, it figured to be one of the
season's major musical events. Add
The Persuasions, that great a cappella
group, as the support act, and you
know that tickets had to be hard to
come by.

Shadows and Light documents that
tour at its Los Angeles stop. Surprising-
ly, though the album has some very
tasty playing, it lacks the special spice
of excitement. All the Mitchell materi-
al here, save Free Man in Paris and
Woodstock, is off her recent albums

from the period atter Court and Spark
when Joni turned away from rounded
melodies in favor of jazzy, more in-
trospective sounds and ideas. True,
some songs are beautifully done-
Amelia and Furry Sings the Blues for
two. The Persuasions join in for two
selections - the title song and the ol-
die Why Do Fools Fall in Love, which
sound terrific. Yet nothing is definite
or magical in the rendering. Pleasant,
pretty, plenty soothing, yes ... but not
the spark this combo is capable of.

The recording itself is somehow dis-
tant and thus disappointing, not even
as good as Joni's earlier live set Miles
of Aisles. Subdued is the best word
this time around. M.T.

Sound: C- Performance:C+

One Trick Pony: Paul Simon
Warner Bros. HS 3472, stereo, $8.98.

Paul Simon possesses an incredible
immunity to trends, which in itself as-
tounds the imagination. Oh, there are
those artists who sequester themselves
and their families in the wilderness
where radio stations don't exist and
punk rockers fear to tread, and they do
all right in avoiding fads and fashion,
but Simon listens to all of that stuff
and still all of his albums sound almost
exactly alike (we personally saw him at
CBGB's watching Television unfazed).
The soundtrack to his movie One Trick
Pony is not noticeably different from
any of his previous work, although his
predilections for relying upon percus-
sion might be somewhat more inces-
sant this time around.

Simon makes flawless -sounding re-
cords, and this is no exception - the
cream of New York's session men and
jazz diddlers make their contributions

here, from Eric Gale to the indispensa-
ble Steve Gadd, Mr. Sessions himself
Hugh McCracken, the reliable Tony
Levin, and well -respected residents of
7th Avenue South such as Hiram Bul-
lock, Richard Tee, John Tropea and
Ralph McDonald. Only on Ace in the
Hole, where Richard Tee vocalizes,
and the title blues track (my favorite),
where Mr. Gale wails, do any of these
names get to demonstrate why they
are paid so much. It's Simon's show all
the way. He's a clever songwriter who
occasionally engages in self -plagiarism
(Oh Marion sounds awfully familiar),
but if you've heard one Paul Simon
song you know pretty much what this
album is about. And if you haven't,
you've got to be purposely avoiding
him, and nothing we could say could
make you like One Trick Pony. We rest
our case. Jon & Sally Tiven

Sound: A- Performance: B+

Enter No. 2 on Reader Service Card

74

AmericanRadioHistory.Com



I Just Can't Stop It: The English Beat
Sire SRK 6091, stereo, $7.98.

Now it's like this. There's a West
Coast band called The Beat who re-
leased an album just about the same
time that a completely different Beat
in England released its first single.
Thus both to avoid confusion and for
legal reasons, the Beat from England
became The English Beat.

Their first single was Tears of a
Clown/Ranking Full Stop and was re-
leased on the very hot Two -Tone la-
bel, home of The Specials and their as-
sociate bands Madness and The
Selecter. All four bands hatched huge
hits in such short order that the whole
thing took on the aspect of a phenom-
enon with the ska beat, the element
common to their sounds, looking like
some new Big Thing.

The album is a joy, especially the
steaming first side. Mirror in the Bath-
room, a bachelor's lonely love song to
himself, has an unbelievable hot sax
part for a hook. Hands Off and Twist
and Crawl are each hot enough to
make you sweat profusely sitting still.
Two Swords is the fourth consecutive

smash for the band in England and no
surprise. The closest their ska beat gets
to reggae is on the album's mellow
moment, a cover of Can't Get Used to
Losing You that, sadly, nearly drowns
in the perilous wash of reverb.

Adding the British smash Tears of a
Clown (here pronounced closer to
Tears of a Clone) to the first side is
akin to throwing gasoline on a raging
fire. The whole side is a rocking affair,
a virtual Best of The English Beat with
all of the hits. Ranking Full Stop is
strong enough to be sent into the fray
as the new opening song of side two.
And that side needs the infusion, for it
is the softer side, and the band's best
down the line is their hopping stuff.

Before them, neither The Specials,
Madness nor The Selecter have exactly
set the American charts on fire which,
of course, does not bode well for the
chances of The English Beat. But they
deserve to be heard for they have as
fresh and joyous a sound as anything
that's come out. And of the ska bands
they are the rockingest. M.T.

Sound: C+ Performance: B+

Wild Planet: B -52's
Warner Bros. BSK 3471, stereo, 57.98.

The second B -52's album is every bit
a match for their compelling debut.
Their quirky sound has become a
trademark that has not so much
evolved as it has been refined a bit.
There might not be a Rock Lobster or a
Planet Claire, but their heir surely ex-
ists in Private Idaho (a great title).

Ya gotta remember one thing . .

these guys and dolls can't be totally
serious, as funny as the songs are. Hey,
they're singing about how their car
needs to be exorcised of the devil,
about their runaway green miniature
poodle named Quiche Lorraine, about

making love under a strobe light and
other equally world -shattering issues.

This stuff is pure party music -
some of the best dance music happen-
ing. The B's grab onto a beat and hold
it for dear life. Producer and engineer
Rhett Davies got a bit bigger -sounding
record out. Even if the songs don't
grab like the first album, they are more
consistent with less dead spots.

What Wild Planet proves is that the
B -52's are no fluke and no one-shot
and they are not going away. They
plan to dance their lunacy around for
a while to come. M. T.

Sound: B Performance: B+

4 Series 2, Number 4

Load Drive Capability
(continued)
In this series we are discussing the
various aspects of power amplifier
performance which vitally affect the
overall sound of your high-fidelity
music system.

The fourth of these is that safe -area
limiters, employed in many designs
to prevent self-destruction of ampli-
fiers when driven too hard into too
difficult a load, do not work as
expected. In fact, they even make
the amplifier less reliable rather than
more.

The problem is if, for example, the
amplifier should be supplying cur-
rent flowing into an inductive load
and the safe -area limiter decides to
cut back the drive, nothing can be
done instantaneously to stop the
current-the limiter is up against the
laws of physics in trying to do so.

But many designs nonetheless try:
the results are large, tweeter des-
troying voltage spikes as the voltage
seeks the level that will maintain the
current. And the output stage safe -
area capability is extremely stressed:
in one modern design we found
spikes of several thousand watts in
the output stage! The Apt 1 Ampli-
fier, on the other hand, has uncon-
ventional protection which, while
examining the output stage for the
same voltage, current, and time
conditions as a safe -area limiter,
does not attempt to limit the output
stage drive, but instead disconnects
the load by means of an extremely
fast relay. Such protection obviates
all of the problems of conventional
protection circuits while still provid-
ing thorough protection to the amp-
lifier, and the large safe area of the
output stage prevents annoying
frequent shutdowns.

For more information, write:
Apt Corporation
Box 512
Cambridge, Massachusetts 02139

 For a technical brochure.
 For a set of reviews.
O For an Owner's Manual, please

send $4 ($5 foreign).
 For a set of power amp papers,

please send $2 ($3 foreign).

Name

Address
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Clues: Robert Palmer
Island ILPS 9595, stereo, $8.98.

Despite his vocal integrity, Robert
Palmer has a penchant for experiment-
ing with musical genres that prevent
his work from displaying any outright
artistic ownership. He doesn't buy
styles, he rents them, ya see. Luckily,
the man's got a voice so sexy, phrasing
so apt and delivery so gutsy, we
wouldn't care if he were singing jin-
gles! As it is, a certain number of al-
bums could always be sold on the ba-
sis of his Esquire male model looks.

Palmer's career as a solo artist is a
history of pop hybridization. From a
starting point as an English r&b singer,
the transplanted Nassau-ite let Carib-
bean music infiltrate his early LPs. On
Secrets Palmer decided to be more
pop- and rock -oriented and the result

was one huge hit with a cover of
Moon Martin's Bad Case Of Lovin'
You.

On Clues, Palmer has finally found a
genre that allows him room to stretch
out vocally as well as instrumentally.
Believe it or not, Palmer treats some
progressive -rock compositions to a

soulful interpretation and comes out
with more adventurous music than
any of his previous endeavors. Gary
Numan's I Dream of Wires and the
similarly futuristic sounding Looking
for Clues, Found You Now and Johnny
and Mary feature lots of synthesizer
and vocals with unpredictable or
monotonal melodies. (What sounds
like a Gregorian chant when per-
formed by Gary Numan is fascinating
when Palmer lets his estrogen -stirring
vocals counter a coldly cerebral instru-
mental track.)

Never one to miss a trend without
trying to produce a hit out of it, Palmer
offers a couple of cruder rock numbers
as his back -to -basics repertoire. Sulky
Girl, What Do You Care, and a nice
version of the Lennon/McCartney Not
a Second Time are his New Wave con-
tenders. They're just as strong as the
odder -sounding stuff and contribute
some simple fun to an interesting
record.

Although there are two distinct mu-
sical directions evident on Clues, the
production lends a very modern sound
to the entire record. Sonic consistency
is better than none at all, and Robert
Palmer should be congratulated for
turning out a highly enjoyable LP that
sounds one step ahead of contempo-
rary. Jon & Sally Tiven

Sound: A- Performance: A

24 Carrots: Al Stewart
Arista AL 9520, stereo, $8.98.

I thought that the milk -smooth
sound of Time Passages, the previous
Al Stewart album, dictated some sort
of change next time out of the shoots.
Evidently Stewart and his Svengali
Luke O'Reilly agreed, for they ditched
the services of Alan Parsons who had
produced the last several opi in his ul-
trasmooth perfection style. Instead, on
24 Carrots Al Stewart produces himself
with Engineer Chris Desmond. They
stripped some of the lushness out of
the sound to allow the band, now
awarded their own name as Shot in
the Dark, some room for personality.
But they didn't ditch the basics.

It seems that the '80s are going to be
very demanding -on its troubadors. The
songs must carry the weight. For-
tunately the new collection discards
the insipid self -reflection of Time Pas-
sages in a conscious effort to return to
strengths. As in the historical narrative
told in parallel Murmansk Run/Ellis Is-
land; also the exotic tab-
leaux of Constantinople and Merlin's
Time and the folk -like balladry of
Rocks in the Ocean featuring Robin
Williamson, late of the Incredible
String Band, with his Merry Band.

Some of the songs are simply dull
(Mondo Sinistro) or silly (Paint By
Numbers). But at least 24 Carrots tries
to avoid the sameness trap laid out so
insidiously by Time Passages. The al-
bum's risks are its strengths.

Incidentally, the copy I received is
one of the worst mastered albums I've
heard all year. The surface noise is em-
barrassingly persistent. M. T.

Sound: D+ Performance: C+
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John Diliberto

John Lissner

Giants of Jazz

Louis Armstrong, STL-J01; Duke Elling-
ton, STL-J02; Billie Holiday, STL-J03; Bix
Beiderbecke, STL-J04; Benny Good-
man, STL-J05; Coleman Hawkins, STL-
106; Jelly Roll Morton, STL-J07; Jack
Teagarden, STL-J08.
Time -Life Records, three mono discs
and booklet per boxed set, $19.95 per
set plus shipping; $21.95 for cassettes
or 8 -tracks.

The recordings reviewed here are
contained in the first eight sets of the
Giants of Jazz series produced by
Time -Life Records. These discs are of
great interest and worthwhile owning
for a number of reasons. First of all,
these sets are not just one more col-
lection of copies of 78 -rpm originals.
Time -Life Records worked with critics,
collectors, and discographers to gen-
erate lists of the most desirable record-
ed performances. Then they secured
the best originals of a number of dif-
ferent labels for the transfers to tape.
The sophisticated efforts made by CBS
Records engineers add up to another
reason for acquiring these discs. All
varieties of noise reduction, equaliza-
tion, filtering and tape editing were
used to obtain the best end result for
listening.

For those who don't know that
much about Louis, Duke, Billie or the
others, these sets are an ideal place to
start. The careers of each are spanned
with many selections, and the accom-
panying booklets have excellent biog-
raphies and detailed discussion of
each selection. Those ordering the first
set (Armstrong) will also receive John
Chilton's Who's Who in Jazz, 370 pag-
es worth of biographies, about 300 of
them. Each set also includes a full -col-
or reproduction of a specially commis-
sioned portrait.

In my own collection of 78 -rpm re-
cords I have many of the selections in-
cluded in the series. I had already cop-
ied quite a few of them using my own
filtering schemes, so I was doubly in-
terested in the results. The more I lis-
tened to and compared the Time -Life
discs with my collection, the more
became convinced that there was a lot
on the original masters I had never
heard before. There was no doubt
whatsoever that the surface noise was
much lower in the majority of cases.
The timbre of individual instruments

had become a real thing, and the
backgrounds to the solos were so
much cleaner. For example, on Arm-
strong's Savoy Blues, the bass of the
piano was no longer muddy, and the
guitar work stood out clearly. I also
noticed a point where Sonny Greer
(Duke Ellington) changed his cymbal
technique, something that I had
missed listening to my own 78s.

There were similar improvements in
all of the selections, which included
personal favorites such as Armstrong's
Georgia Bo Bo and Potato Head
Blues, Ellington's Ring Dem Bells and

Cottontail, Holiday's What a Little
Moonlight Can Do and Miss Brown
to You, Beiderbecke's Copenhagen
and I'm Coming, Virginia, Goodman's
King Porter Stomp and Down South
Camp Meetin', Hawkins' Hop Off and
Body and Soul, Morton's Dead Man
Blues and Shreveport Stomp, and
Teagarden's The Sheik of Araby and
St. James Infirmary. It's impossible to
list all of the excellent tunes in this se-
ries.

I do prefer the version that I have of
Ellington's East St. Louis Toodle-Oo,
but it's a matter of taste, and the one
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in the set certainly has superior sound.
I missed some of my favorites, such as
Armstrong's Struttin' with Some Bar-
becue, but there was no basis to fault
the choices made, and there were a
number of new excitements provided.

My overall assessment of these Gi-
ants of Jazz records is basically the
same for each set. The selections in-
cluded are excellent choices, and the
sound is quite superior to what has
appeared before or the originals that
some of us may have. There was obvi-
ous benefit from the fact that Time -
Life Records sought out originals from
many different labels, instead of stick-
ing to just one label with the obvious

limitations. The monaural sound might
seem a limitation to some who don't
have older records, but I support the
decision made not to gimmick some-
thing up for so-called "stereo." The
LPs supplied for review were on a par
with other discs, with very few ticks or
other defects.

The packaging of the boxed sets is
excellent, with the well -written book-
lets fitting alongside the records. The
$19.95 price (plus shipping) foreach
set seems quite reasonable for what is
delivered. (It's $2.00 more for cassettes
or 8 -track.) The Giants of Jazz sets
should be of interest to all who would
like the best sampling available of

Discover the incredible accuracy of Sennheiser
HD 420 Open -Aire® headphones. By combining exotic materials

with advanced electroacoustic technology, we've done
for personal listening what our world-famous studio microphones

have done for professional recording. In a new ultra
lightweight design surpassing even the performance of the HD 420s
predecessors (which were also top -rated and rave -reviewed). With

inproved transient characteristics. Smoother, more exterded response.
Clarity surpassing even the most expensive speakers. 0

And comfort so great, the only thing you'll feel is the music.

Try a pair of HD 420s (or our top -of -the -line 43Cs) at
your Sennheiser dealer. Hear what it's like to wear a concert

SENNHEISER
ELECTRONIC CORPORATION

0 West 37th Street, New York, NY 10018 (212) 239-0190
Manufacturing Plant. Bissendorf/Hannover, West Germany

© 1980, Sennheiser Electronic Corporation (N Y )

these great recordings from the past.
For those with 78s, you can also say
goodbye to records that slip or won't
drop, to say nothing about surface
noise and cracks in the shellac. (Time -
Life Records, 541 N. Fairbanks Court,
Chicago, III. 60611.)

Howard A. Roberson

Sound: A- Performance: A+

Creole Gumbo: The Dukes of Dixie-
land
Sandcastle SCR 1035, stereo, $7.98.

This is a ripe, rambunctious album
from the rejuvenated Dukes of Dixie-
land, a traditional jazz group that at-
tempts to touch base with today's mu-
sic. The Dukes have had a complete
change in personnel in the past few
years, and the. younger men who have
taken over are injecting new life into
the band's repertoire. This Sandcastle
release is basically Dixieland, but also
includes blues, Swing, as well as in-
terpretations of pop standards, show
tunes - even a disco -oriented TV
commercial!

The fine band plays with tremen-
dous spirit, with flair, and the six mem-
bers create solid, driving ensembles on
tunes like Mississippi Mud, Dipper -
mouth Blues, Sweet Georgia Brown, St.
Louis Blues and That's a Plenty. The
rhythm section of Mike Vreeland (pi-
ano & banjo), Al Bernard (bass), and
Barry Miller (drums) is positively buoy-
ant, and the frontline solos are expert
and exciting. Clarinetist Otis Bazzon
plays with fire and authority, and with
the long, sweeping lines that adhere to
the New Orleans tradition. Trumpeter
Mike Vax blows with a keen, open
tone, crisp intonation and inventive
phrasing. Trombonist Bob O'Rourke
adds some rousing moments to the
ensemble interplay. Producer John
Shoup, who also manages The Dukes,
has turned out a splendid disc that
should revive the spirits of those who
love traditional jazz. The stereo sound
is full, clean and clear. John Lissner

Sound: A Performance: A

Kings of Mali: Chico Freeman
India Navigation 1035, stereo, $7.98.

Chico Freeman, the highly regarded
young player who is making a name
for himself amongst the post -Coltrane
tenor saxophonists, is a contemporary
jazz artist who seems determined to
have instant rapport with his listeners.
Within the fierce, hard -edged Coltrane
context, Freeman has developed a

warm, communicative approach. In-
stead of hacksawing his way through a
series of abrasive solos, Freeman does
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How to listen to a great loudspeaker...

...in five easy lessons
As with any other absorbing inter-
est, one's skill in evaluating sound
quality develops with time. Many
audiophiles become quite knowl-
edgeable and sophisticated in
their judgement. Especially about
speakers. They become less
impressed with "spectacular"
effects, aria begin to appreciate
the subtle qualities of accuracy
and realism.
If you are one of these persons,
you are probably ready for a
speaker that will give you satisfac-
tion and enjoyment for a lifetime.
Despite its moderate cost, the
Dahlquist DQ-10 has earned a
solid position among the finest
and most sophisticated speaker
systems. Here's how to listen for
the important differences:

AMBIENCE-Airy and spacious
describes it. Music does not sound
as if it were coming at you from a
pair of speakers. It is just there. In
the open, spread before you with
remarkable clarity. Credit goes to
our patented anti -diffraction
mounting, a much imitated but
never -quite -equalled innovation.
IMAGING-Close your eyes. You
can locate each instrument! Front -
to -back as well as left -to -right! You
almost feel you could walk up and
touch it. Again, our anti -diffraction
mounting lets you hear all three
dimensions.
DEFINITION-You can actually
pick out individual voices in a large
chorus. The fine detail, the texture
of instruments, is crystal clear.
Fast, high-performance drivers,

plus Dahlquist's novel time delay
compensation does the trick. No
phase or harmonic time delay to
blur detail.
COHERENCE-Smoothness! Will
you believe this is a five -way sys-
tem? You can't detect where one
driver leaves off and another takes
over. Superb drivers, perfectly
matched and balanced, and the
unique Dahlquist crossover, pro-
vide this benefit.
MUSICALITY-Critics call it a
"musical" speaker. You can finally
forget the "nuts and bolts", and
enjoy the music. That's what fidel-
ity is all about, isn't it?'
Visit your Dahlquist dealer. Bring
this ad as a guide and you will be
ready to really listen to the DQ-10.
And you will know how to choose a
great speaker.

oaH ILO UST
Enter No. 12on Reader Service Card 601 OLD WILLETS PATH, HAUPPAUGE, N.Y. 11787
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not hesitate to win the listener over
with lyrics, rich harmonic textures, and
melody. His music on Kings of Mali is
accessible and often swinging.

Kings of Mali features Freeman as a
powerful solo voice within four metic-
ulously arranged pieces. His excellent,
cohesive band - Don Moye on per-
cussion, Cecil McBee on bass, Antho-
ny Davis, piano and Jay Haggard, vi-
braphone -offers subtle interplay with
the vibraphone and piano blended in
a most intriguing way.

Freeman's Coltrane influence is evi-
dent on the tension -and -release and
the voracious bite of his attack on lllas

and Minstrel's Sun Dance; he serves
up chortling soprano sax licks on Look
Up, and his Kings of Mali, the title se-
lection, boasts an intriguing arrange-
ment with percussion, bass and flutes
dubbed over a background of bail -
phones (an African instrument). Chico
Freeman is one of the new generation
of avant garde jazzmen producing
compelling, creative music. Kings of
Mali is, indeed, an interesting musical
statement from a talented young play-
er/composer with tremendous poten-
tial. John Lissner

Sound: A Performance: A
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By Myself: Abdul Wadud
Bisharra BR 101, stereo, $7.98.

Cellist Abdul Wadud has attracted
widespread attention on recordings by
Arthur Blythe, Julius Hemphill, and
Frank Lowe. Wadud's first solo album
is precisely that - an album of unac-
companied cello music.

Wadud is a virtuoso cellist with an
awesome pizzicato facility, an equal
dexterity with the bow, and absolutely
no hangups about what is supposed to
be played on the instrument. The six
Wadud compositions which make up
this album are all in different styles
and are clearly the work of an original
musical thinker. Wadud's pieces are
not just technical showpieces, but ful-
ly thought-out models of clear, logical
structure and impressive thematic de-
velopment. There's no sure way to tell
exactly what is written and what is im-
provised, but each of the six pieces
hangs together very cohesively.

The opening Oasis uses thick -tex-
tured multi -stops to conjure up the ef-
fect of an entire Arabic ensemble. In-
deed, the melodic line sounds uncan-
nily like an oud taqsim. Kaleidoscope,
which demonstrates Wadud's bowing
and plucking techniques to their full-
est, is more abstract yet expressively
emotional. A masterpiece of peerlessly
timed phrasing, Camille is as funky a
blues as you're likely to hear on a solo
cello. Expansions is an open -form ex-
amination of the instrument's range,
featuring some intensely deep-felt
bowing as well as pizzicato arpeggios
which could possibly be taken as an
evocation of a Gambian kora. In a

Breeze is a lyrical midtempo piece
played primarily in the upper register,
showing Wadud's impeccable timing
and fine intonation. Happiness opens
with insect-like arco harmonics which
soon lead town African -inspired rhyth-
mic pattern played with a slapping
bounce off the strings. This eventually
shifts to an appropriately happy dance
tune couched in a faster tempoed but
similar Afro -rhythm.

The variety of styles and playing
techniques presented here, not to
mention the imaginative and thor-
oughly musical uses Wadud makes of
them, insures that By Myself easily
transcends the quality of sameness
common to many solo albums by con-
temporary improvisers. Two more vol-
umes are planned, both of which are
intended to investigate further uses of
the cello. These two records are most
eagerly awaited. (Bisharra Music and
Productions, P.O. Box 749, Newark,
N.J. 07101.) Tom Bingham

Sound: B - Performance: A
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Tune Up: Miles Cav s
Prestige P 24077, 2 discs, mono, 58.98.

This Prestige doubleset, which has
been sitting on the oottom of a pile of
review records for some time, is an im-
portant jazz package. Indeed, Tune
Up, a reissue of Miles' definitive mid -

'50s sessions, is art essential part of any
library that focuses on post -Swing
modern jazz.

Davis, who was then emerging from
his earlier "cool" period, runs a wide
gamut of expressiveness from fierce,
hard -driving fast tempos to ballads
that have an ethereal serenity. His
playing is lucid and beautifully con-
trolled, and his unique style with its
sparse, briefly ejaculated phrasing is
fully developed.

Perhaps the most significant selec-
tions in the collection are the superb
Walkin' and Blue N' Boogie with mus-
cular tenor solos by Lucky Thompson,
and the explosive, trip hammer piano
of Horace Silver Silver also appears as
pianist on Four, Old Devil Moon, So-
lar, You Don't Know What Love Is, I'll
Remember Aprir, and But Not For Me.
Thelonius Monk is the pianist on Bag's
Groove, while John Lewis displays his
skill and finesse on When Lights Are
Low and Tune Up.

The monaural sound quality of the

Prestige set is impressive, thanks to the
sensitive engineering on the originals
by Rudy Van Gelder and the excellent
remastering at the Fantasy studios by
David Turner. John Lissner

Sound: A+ Performance: A+

Tales of Captain Black: lames Blood
(Ulmer)
Artists House AH7, stereo, 58.18.

By the time you read this the whole
punk/funk-jazz scene from which
Capt. Black springs will have trans-
mogrified into something more clearly
defined and realized. Even by late
1978, when this album was recorded,
Capt. Black had already been dated by
guitarist Ulmer himself.

James Blood Ulmer (he sometimes
drops the Ulmer) came to prominence
as part of Rashied Ali's early '70s quin-
tet after paying dues in several R&B
groups during the '60s. But Ulmer's
newest direction takes its cue from Or-
nette Coleman's recent outings into
electric jazz with his group Prime
Time. Ulmer is an on -again off -again
member of this group and has ab-
sorbed Ornette's Harmolodiic Theory
of Improvisation. With Ornette's

Dancing in Your Head as his precursor,
Ulmer has created a music that is

rhythmically propulsive like disco
while retaining the jagged energy of
the New Wave in rock. All this serves
as a basis for essentially free jazz im-
provisation.

Ulmer's recorded sound is thin and
ascetic. His lines cut splintered arcs
around Jamaladeen Tacuma's con-
stantly modulating bass. He's matched
in many sections with Coleman's
ascerbic alto. They both seem episodic
and choppy in their solos, never devel-
oping a line of exploration but rather
several small areas of disrupted
thought. Denardo Coleman's drums
keep things busy and moving, but
there is a feeling of incompleteness
that permeates this recording.

Subsequent live performances by
Ulmer bear out the idea that this al-
bum was recorded before he was fully
secure in his concept. His live sound is
a full-bodied and unchained electric
storm. But until he offers a new chron-
icle, Tales of Captain Black serves as an
interesting skeleton of shapes to come.
(Artists House Records, 40 West 37th
St., New York, N.Y. 10018.)

John Diliberto

Sound: B Performance: C+
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Folk_
Tom Bingham

These Days: Crystal Gayle
Columbia IC 36512, stereo, $7.98.

Crystal Gayle has never been an
easy performer to classify. Her early
United Artists albums were too pop -
influenced to be "pure" country, yet
too Nashville -oriented to be out-and-
out pop. Even so, "crossover" seemed
too mercenary a label for her.

Then came Crystal's breakthrough
album, We Must Believe In Magic,
which instantly rendered all attempts
at categorization futile. Since that
time, she has flirted with virtually ev-

ery idiom one could list under the ru-
bric "popular music," from Vegas bal-
lads to bluegrass, occasionally experi-
menting with intriguing hybrids with
striking results. These Days has few ex-
periments per se, but it's hardly less
eclectic, offering a healthy dose of r&b
and progressive -blues (including a

couple recent B.B. King tunes, Same
Old Story and I Just Can't Leave Your
Love Alone), adult -contemporary (the
single If You Ever Change Your Mind),
country -rock (Too Many Lovers),
quasi -jazz (Lover Man), swing (What

A Little Moonlight Can Do), and a
country song in a chamber -music set-
ting (Help Yourselves To Each Other).

What distinguishes Crystal Gayle re-
cords, and These Days in particular,
from more pretentious attempts at
"tearing down the walls" is the sheer
restraint of Allen Reynolds (indeed, re-
straint has become a Reynolds trade-
mark). There's no muss or fuss, just
first-class rhythm tracks, consistently
strong and suitable material, and typi-
cally low-key string backing by Charles
Cochran, who seems to be the only ar-
ranger in Nashville who uses strings
for musical support rather than for
gooey commercial sweetening (as wit-
ness also his work for Don Williams).

But what really sells the album is
some of Crystal's finest singing ever.
Since the cool detachment of Don't It
Make My Brown Eyes Blue, she has
learned to use that distinctive, instant-
ly recognizable catch in her voice to
inject totally convincing emotion into
her singing. If there's anything intrinsi-
cally "country" about Crystal Gayle,
it's the unaffected feeling she puts
into even the most sophisticated
songs.

To be sure, not everything on the al-
bum works equally well. I lust Can't
Leave Your Love Alone tries to capture
the Dixieland feel of B.B.'s original,
but there's rather too much restraint to
the instrumental backing, which lacks
a certain lithe bounce. What A Little
Moonlight Can Do has the bounce,
but Cochran's piano comes off rather
corny. Both cuts remain listenable,
however, if only for Crystal's vocals.

Followers of the contemporary mu-
sic scene are becoming increasingly
aware that "recorded in Nashville" no
longer necessarily implies country.
Crystal Gayle is virtually a symbol of
the creative and stylistic freedom now
found in Music City. These Days is a
most encouraging demonstration of
how that freedom is being exercised.

Tom Bingham

Sound: A- Performance: A -

Horizon: Eddie Rabbitt
Elektra 6E-276, stereo, $7.98.

Having found considerable success
as a country -pop balladeer with Every
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Which Way But Loose and Suspicions,
Eddie Rabbitt tries his hand at rocka-
billy on side one of Horizon.

Rather than go the normal route of
reviving old rockabilly favorites, Rab-
bitt and regular collaborators Even Ste-
vens and David Malloy have written
five original songs. They may not be
strict 1956 rockabilly, but four of the
five stand up very well by comparison.
747 bears what is certainly not a coin-

cidental resemblance to the Junior,Par-
ker/Elvis standard Mystery Train,
though the chord progressions are
considerably updated. The smash sin-
gle, Drivin' My Life Away (from Road-
ie), owes more to lohn Fogerty's late -
'60s Americana vision of neo-rockabil
ly than to the original style, but that's
hardly a cause for complaint. Rockin'
With My Baby is the least successful
song on the side, since it lacks the vi-
tality which easy -beat rockabilly bal-
lads need to rise above mediocrity. On
the other hand, Short Road To Love,
with its Sun -like echo, and I Love A
Rainy Night are two of the finest speci-
mens of 1980 rockabilly I've yet heard.

Side two finds Rabbitt back in his
accustomed country -pop territory. In-
deed, the two sides of the album share
virtually nothing in common aside
from personnel. Personally, I don't
know many rockabilly fanatics who
would sit through side two's formula
country -pop. Or is it that Rabbitt and
producer Malloy are hoping there are
a lot of adult -contemporary fans (who
will doubtless find side two to be uni-
formly delightful) who are closet rock-
abilly cats? Regardless, side two is

pleasant, tastefully arranged and pro-
duced, well -sung (except for some
glaring high -note strain on So Deep In
Your Love), and eminently forgettable.

Tom Bingham

Sound: B+ Performance: B+
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New York Town: Johnny Paycheck
Epic JE 36496, stereo, $7.98.

I confess I've always had mixed feel-
ings about Johnny Paycheck. Is he ac-
tually the unrestrained good-ol'-boy
his image projects or an ingenious con
man? Like any good con man, he can
be thoroughly ingratiating one
moment and just as thoroughly ob-
noxious the next. And like any good
con man, if he gets lucky and snares
enough suckers with a big score (in
Paycheck's case, Take This lob and
Shove It), he'll turn around and pull
another scam just like it, camouflaged
by only a few minor adjustments (Me
and the I.R.S.).

One thing's for certain, he knows
how to rouse a crowd in true huckster
fashion. The audience on this LP, re-
corded live at New York's Lone Star
Cafe, eats up everything the man does.
Listen to the title song, where the
mere mention of the term "rock'n'roll"
sets off a round of whoops and hollers.
But then, as a regular listener to the
syndicated "Live At The Lone Star" ra-
dio broadcasts, I'm convinced that
Lone Star patrons voraciously gobble
up anything thrown at them with
equal relish. Real urban yahoos, this
crowd. Tom Bingham

Sound: B- Performance: B-

BEYER
As manufacturers of the world's most re-
spected performance, studio and broadcast

HEADPHONES
GET YOU
CLOSER
TO THE
SOURCE

microphones, we have an inti-
mate knowledge of how music
sounds at the source. And be-

cause we know how music sounds when it's
being created, we know how it should
sound when it reaches your ears.

That's why Beyer headphones are the
most faithful reproducers of music you can
buy. Whether it's our most expensive
model - the ET 1000 Electrostatic Supra -
aural stereo headphones - or our least ex-
pensive model - the DT 302, the lightest

full -fidelity stereophone you can
buy - you'll find they have un-

common fidelity.
To find out why Beyer has

such an awesome appeal to
musicians, engineers, and

audiophiles throughout
the world, visit your Beyer

dealer. Listen to our full
line of high-performance
headphones. Then you'll

know why Beyer is better.

gayer))))
Dynamic

BEYER DYNAMIC, INC.
5-05 Burns Avenue, Hicksville,
NY 11801 (516) 935-8000
In Canada, H. Roy Gray, Ltd.
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CO-ORDINATE
YOUR ACOUSTICS

NEW SUPEREX EQUALIZERS
Specially engineered to solve the enviornmental
and speaker response limitations of YOUR system in
the most critical frequency regions so important for
complete musical enjoyment. Do not confuse these
units with conventional equalisers.

GEM
 2

NEW
-TYPE

5 BAND EXTREME FREQUENCY EQ.UAI.TIt,ER
 38 Hz and 68 Hz bands for ultra -low SUBWOOFER type

bas control
 240 Hz and 1.6K for upper bass and midrange -

presence control
 15 KHz for life -like super -high "airy" musical quality.
 RECORD EQ switch for tape deck equalization

while recording. Separate switches for PLAYBACK
EQ and TAPE MONITOR.

 Uncommonly priced al .$119.95 suggested retail.

GEM
-7

8 -SECTION PARAMETRIC
FULL -COVER BI-FET EQUALIZER

Four frequency sections per/ch (8 total), each with
separate FREQVENCY, BANDWIDTH (0.16-2 OCTAVES),
and LEVEL ( ± 18dB) controls.
 Paired frequency controls for any setting within 30

Hz-82OHz and 820 Hz-16KHz ranges.
 Logarithmically calibrated for precision adjustment.
 FFull tape function switching including TAPE

RECORD EQ. PLAY EQ. and MONITOR
 Startling control of your musical enviomment is

priced at S449.95 suggested retail
For lull mlormation about 'hese extraordinary equalisers wnte

SUPEREX AUDIO -DEPT. E72
151 Ludlow Street

Yonkers, N.Y. 10705
914965-6906

Enter No. 42 on Reader Service Card

SUPERES

Your Body Is An Outlaw: Mel Tillis
Elektra 6E-271, stereo, $7.98.

For most of the '70s, Mel Tillis was
one of the standard-bearers of hard
country purism. On his last few MCA
albums, however, he "went pop."
While he didn't do a bad job of it, he
never really seemed comfortable in his
new role of nightclub -style ballad
singer.

With this album, Mel returns to
country music, an event to which his
hard-core fans have accorded a signifi-
cance somewhat akin to the Second
Coming. This observer, though, isn't
quite so hasty to applaud. To be sure,
the Western Swing cuts are top-notch
and Steppin' Out is a jaunty honky-
tonker. On the other hand, Whiskey
Chasin', A Thing Called Sadness, Love
Up A Storm, and She's lust Being A
Woman (the latter two come perilous-
ly close to crossover territory) are, to
be blunt, dreadful bores. (Some peo-
ple may argue that boring country has
more integrity than boring pop, but
that doesn't make it any less boring.)

But don't dismiss the entire album
on the basis of these four cuts. Mel is
backed by his touring band, The State-
siders, perhaps the finest all-around
country ensemble on the road today.

The Statesiders boast a precise, highly
disciplined, yet still straight -ahead
country -fiddle quartet (four appears to
be the maximum number of fiddles
you can have before they become vio-
lins); a tight, versatile horn section,
and a rhythm team which plays nearly
as clean and tastefully as a Nashville
studio combo. The arrangements are
top-flight even on the duller cuts, but
they're especially imaginative on the
Western Swing tracks.

There are four Swing cuts here, in-
cluding two Bob Wills favorites. Stay A
Little Longer is given a clever intro and
tag with what might be termed a "fife -
and -drum fiddle -tune" flavor. The
other Wills classic, Cherokee Maiden,
is arranged in a more orchestral man-
ner than Merle Haggard's looser, jaz-
zier remake of a few years back. Sweet
Little Miss Blue Eyes is a rather hokey
song, though it's boosted by smooth
fiddling and ear -catching multiple -
guitar passages. The best of the Swing
cuts is the single, Rain On My Parade,
with a catchy barroom melody, solid
punching rhythm work, and effective
obbligatos behind Mel's animated vo-
cal. Tom Bingham

Sound: B+ Performance: B+

HECO: SPEAKERS FOR PEOPLE
WHO DON'T LIVE IN A LAB

Most hi-fi speakers are designed in laboratories, then
tested under carefully controlled conditions in anechoic
chambers and special listening rooms.

But you don't live in a sound laboratory. That's why
Heco speakers are Living -Room -Tested to make sure that
they'll sound as terrific in your home as they do in our lab.

Four new Living -Room -Tested speakers-the Heco
Precision Series-are now available from your Osawa
dealer. Their many special features include:

 A unique woofer surrounded by a patented duct that
prevents lateral cone excursion. The woofer is made of a
special material with just the right combination of elastic-
ity for full cone movement and rigidity for fast transient
response.

 Soft -dome tweeters and dome midrange drivers made
of an exclusive polymer material that is unaffected by
humidity and temperature variations.

 Cabinets that have a density over four times as great
as that of other speakers.

 Midrange and high -frequency contour controls that
allow you to fine-tune your speakers to the shape and
acoustical characteristics of your room.

So if you're buying speakers, be sure to visit your
Osawa dealer and listen to our four new Living -Room -
Tested Heco speakers-especially if you don't happen
to live in a lab.

A Q cr. by OSAWA
OSAWA & CO (USA), INC. 521 FIFTH AVENUE, NEW YORK, NY 10017 (212) 687-5535

Distributed in Canada by Intersound Electronics, Montreal, Quebec

Enter No. 21 on Reader Service Card

AmericanRadioHistory.Com



Empire's EDR.9
The Phono Cartridge Designed for

Today's Audiophile Recordings

Direct -to -Disc and digital recording
have added a fantastic new dimension
to the listening experience. Greater dy-
namic range, detail, stereo imaging,
lower distortion and increased signal-
to-noise ratio are just a few of the
phrases used to describe the advantages
of these new technologies.

In order to capture all the benefits
of these recordings, you. should have a
phono cartridge specifically designed to
reproduce every bit of information with
utmost precision and clarity and the
least amount of record wear.

The Empire EDR.9 is that cartridge.
Although just recently introduced, it is
already being -hailed as a breakthrough
by audiophiles, not only in the U.S., but
in such foreign markets as Japan, Ger-
many, England, France, Switzerland and
Sweden.

What makes the FDR.9 different?
1.

Within the cantilever tube, we added
a mechanical equalizer. It serves two
purposes: (1) to cancel the natural reso-
nance of the cantilever tube, and (2) to

improve the overall transient response
of the cartridge. The end result is a
stylus assembly that has a mechanically
flat frequency response. The frequency
response extends from the 20Hz to 35Hz
with a deviation of no more than ± 1.75
dB. No other magnetic cartridge has
that kind of performance. We call this
stylus assembly an "Inertially Damped
Tuned Stylus the refinement of which
took over 6 years.

2.

Contact area of Large contact area
ordinary of LAC Diamond.

Elliptical Diamond.

In order to reproduce a groove con-
taining extreme high frequency musical
overtones, the stylus tip must have
small enough dimensions to fit within
the high frequency portion of the groove.
Yet, the smaller the stylus tip, the greater
the pressure applied to the record sur-
face and the more severe the record
wear. In the EDR.9, we have responded
to these conflicting requirements by de-
veloping a stylus that has the proper
dimensions from side -to -side, a much

ENPIFE ENPIFE I7V9IFE ENPIFE ENPIFE ENPIFE ENPIFE

smaller dimension from front -to -back,
and a very large, low pressure degree
of contact between stylus and groove
top -to -bottom. The net result of this
large contact area, which engineers call
a "footprint;' is that the stylus of the
EDR.9 can track musical signals to the
limits of audibility and beyond. yet has
the lowest record wear of any cartridge
presently available. The stylus shape of
the EDR.9 is called L.A.C. for "Large
Area of Contact:'

3.

Conventional cartridges exhibit radi-
cal changes in their frequency response
when connected to different preampli-
fiers. This is because the load condi-
tions-the amounts of capacitance and
resistance provided by the preamp
vary tremendously from one preamp
to another, and from turntable to turn-
table. Consequently, most phono car-
tridges. even expensive ones, have their
frequency response determined essen-
tially by chance, depending on the sys-
tem they are connected to.

But the electrical elements of the
EDR.9 have been designed to remain
unaffected by any normal variations in
load capacitance or resistance. Thus,
the EDR.9 maintains its smooth fre-
quency response and accurate transient -
reproduction ability in any music system,
irrespective of loading conditions.

i

t

- 4-, rr;'--
--,t _.

1 4 r1{(t 4-1
-1 . i _1..-

1 l Ilt
A conventional cartridge's frequency re-
sponse changes when connected to different
preamps.

Á 
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f _LT,.. ..4 . ....._
EDR.9 is not affected by changes in loading
conditions.

4.

Then, as a final test of performance,
we listen to every EDR.9 to make cer-
tain it sounds as good as it tests. At
$200, the EDR.9 is expensive, but then
again, so are your records.

For more detailed information and
test reports, write to:

Empire Scientific Corp. a piFE
Garden City, NY 11530 GIY

ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE
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THE
SOUNDEST

CABLE
YOU CAN

BUY.
Since everything goes
through it, your sound
system cant be any
better than the cable
you use. And Teac's
Belden -made cable
ís undeniably the
best. It lets you
hear the most
sound. With the
least interference.
So you can up-
grade your entire
system simply by
plugging it ín.

Extremely low
capacitance (14.5
pf/foot) insures high
frequency clarity.

Bare copper
woven braid has
high RF rejection.

Datalene insulator
keeps low capaci-
tance consistent,
even when the
cable's bent, twisted
or crushed.

Seven -strand center
conductor lets more
signal through.

q, 1980 TEAC Corporation of
America, 7733 Telegraph Road.
Montebello. CA 90640

Edward Tatnalll
Canby

classicalreviews

The Play of Daniel. The Clerkes of Ox-
enford, David Wulstan. Nonesuch N-
87003, stereo, $9.98.

It is good to have Nonesuch back to
its earlier policy of unusual imports re-
released, but in other respects the
present N series is thoroughly modern:
The quality is super -excellent (though
not designated audiophile) and the
price is steep. Just like everybody
else's. (Much of the original catalogue,
going back to the ear)/ '60s, still sells at
a lower and bargain price.)

"The Play of Daniel" made its mod-
ern reputation, after perhaps 700 -odd

years, via the New York Pro Musica
under the enterprising Noah Green-
berg. This is a different and earlier
"production," the first in modern
times, recast by the present Director,
David Wulstan, and here brought to
records in Oxford as of 1975. The an-
cient manuscript has relatively fluent
stage directions for the sacred drama,
which amounts to a medieval opera
produced within the church. But as in
all early music there is much to be
worked out and guessed at and ar-
ranged for practical performance; this
version is less flamboyant but also far
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more musical, to my memory, than the
old Greenberg offering (still available
on disc as MCA 2504).

The music is almost entirely unac-
companied, solo voices and various
monodic choruses (that is, singing in
unison), and these performers accom-
plish miracles of pitch accuracy as is
abundantly clear when the occasional
and tastefully sparse instrumental bits
appear, notably a fine trumpet an-
nouncement. Best of all, the modern
urge to sing everything like 19th cen-
tury Italian opera, particularly rife in
the old Pro Musica, is minimized; the
male solos, high and low, sing clearly
and modestly, the choruses are
precisely blended and accurate in
rhythm and diction, and the instru-
ments play without hysteria. The fact
that the production is redolent of the
English church is hardly surprising;
even though the original came from
Beauvais in France (before the famed
tall cathedral in that town was built).
Complete Latin text and stage direc-
tions are paralleled by an easy to fol-
low translation, so that the familiar
story of Belchazzar and the handwrit-
ing on the wall, fol owed by Daniel in
the lion's den and the prophecy of the
birth of Christ, is pleasant and dramat-
ic in the unfolding.

Why for an audio audience? The
1975 recording, first, is excellent and

the pressing superb, the only mild flaw
a few faint pre -echoes in the frequent
pauses of silence. Second, the acoustic
effect of the singing is also marvelous,
the stereo a pleasure to hear. What
more can you ask?

Sound: A- Recording: A Surfaces: A -

John Cage: The Seasons (1947);
Charles Wuorinen: 2 Part Symphony.
American Composers Orchestra,
Dennis Russell Davies. CRI 410, stereo,
$7.95.

For my ear, much the most interest-
ing of these two symphonic works is
on side 2, Wuorinen, but the "big
name" gets the side 1 plum. The
Wuorinen, composed a couple of
years ago, is a mature and ripe work of
its sort, whereas the Cage is an early
piece, before that enigmatic composer
began his later and more celebrated
essays into the challenge of prepared
pianos, happenstance (aleatoric) mu-
sic, and other provocative mayhems.
Including that famous work which
consists mainly of total silence. I al-
ways enjoy the later Cage-he has to
bring a smile to your face, he is so in-
geniously outrageous, and so obvious-
ly enjoys being so. In this early work,
side 1, he writes merely very expert, if
derivative, "conventional" contempo-

rary music for a plain old ordinary or-
chestra. (Still-if the piece were by it-
self I think I'd be impressed. It is a very
original derivation, so to speak.)

Wuorinen is one of those persistent
names you see every other day if you
live around New York and have gotten
yourself onto local music mailing lists.
The contemporary music "over -
ground" (often shading into under-
ground) is intensely active in the city,
even if it must support itself via gifts
and grants and commissions plus an
"in" group of dedicated ticket buyers.
These people really work for their
money, though. Maybe I had never
heard a note of Wuorinen before this
disc, simply because, like a persistent
TV ad, his name had pestered me too
often. An eager beaver, I was sure, but
probably deadly serious in some ob-
scure, mole -like way, writing ob-
stinately difficult "modern" stuff that I
probably couldn't abide to hear ... .

That's what too much publicity can
do. Wrong, wrong!

To be sure, the man is very modern,
if that is the word. His expertly con-
trolled orchestra spits out blats and
bleats and screeches of the most disso-
nant sort, beginning to end, with a dis-
tinctly "cereal" configuration, those 12
tones again-though oddly enough
the work is in C major. Occasional
sweet consonances are almost a shock,

For the world's most
critical listeners...

XK50
Ij

a low -mass, high -tracking moving coil
cartridge and a planar -pivot tone arm ...
from the creative laboratories of Signet.

The Signet MK111E is a major
advance in moving coil cartridge de-
sign, with its Dual Moving Micro-
CoilsTM' geometrically located for best
separation and lowest distortion, and
one of the world's smallest whole -
diamond styli (just 0.0035" square).

Hand built in small numbers,
it is the perfect complement to the
new fluid -damped XK50 Signetrace

SIGNET DIVISION A.T.U.S., Inc., Dept. 120A
4701 Hudson Drive, Stow, Ohio 44224

tone arm. A radical low -mass con-
cept which places the vertical arm
pivot at the record surface plane for
unparalleled tracing accuracy.

See and hear these achieve-
ments in record playing technology
at your exclusive Signet sound con-
sultant. Or write us for
product details and ¡c
dealer list t,{

slignet1
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like reverse dissonances. But all this is
familiar enough to the hi-fi ear and
will not really bother. What counts, in
a general way, is the sonic impact, and
here this music excels. First, Wuorinen
is a marvelous writer for the large or-
chestra, and original too. He tends to
write in what I might call tone clumps,
not so much melodies as tonal com-
pounds, acid shrieks of string, blats of
dissonant brass, unexpected little jaz-
zy bits of xylophone and the like, all
crystal clear and highly contrasted in
color, and never a trace of dissonant
mud. Second, unlike many a composer

who has adopted those 12 tones as a
framework, this man is strongly devel-
oped in his rhythm, a sort of neo -neo-
classical jaggedness of beat that will
immediately appeal where the more
draggy non -rhythms of many a con-
temporary composer pall.

As usual, CRI has two excellent re-
cordings here and beautifully pressed.
The sound is remarkably good, consid-
ering that these are from live perform-
ances with audience. Interestingly,
both come from the same concert (Al-
ice Tully Hall, New York) but Cage was
recorded by a Public Radio team,

Cleaning your records
is only half the baffle.
The best record cleaner in the world can't preserve a
record. It can only clean it. A good record cleaner can
remove dust, oily fingerprints and deep-seated dirt
from the grooves. But, it can't protect the record
from wear and friction.

The diamond is the hardest natural
substance known. At the tip of a stylus, it is
the spearhead of over 15 tons per square
inch of destructive pressure that

of vinyl while traveling
along the delicately thin
grooves.

The finest high
fidelity system can't
restore the subtle
high frequency and
midrange tones that
are unavoidably lost.

Sound Guard
Record Preservative is
a scientifically designed,
ultra -thin, dry formulation
that practically eliminates record
wear. Your records treated with
Sound Guard Record Preservative
will sound just as good after
100 plays. No hiss. No pops.
No clicks.

Give your records 100%
protection with two simple steps.
First, clean them with Sound
Guard Record Cleaner; then
preserve them with Sound Guard
Preservative. Buy them separately'
or get them both in the Sound
Guard Total Record Care System.
And stop record wear in its tracks.

 Removes deep-seated dust and ctrl particles
 Virtually eliminates record wear
 Protects sound fidelity
 Provdes antrstatic protection

Sound Guard Corp. 348 S: W. 13th Ave., Pompano Beach, Fla. 33060
Facilities: Cincinnati. Ohio; Tokyo, Japan; Brussels, Belgium.

Wuorinen by David Hancock, who is
definitely not Public Radio, if I am
right. The Hancock, for my ear, has the
better presence and immediacy.

Sound: A- Recording: B+, A -
Surfaces: A -

Harvey Pittel Saxophone Quartet.
With Shelly Manne, drums and Monty
Budwig, bass. Crystal S 155, stereo,
$7.98.

I continue to be astonished at how
often Crystal's product is of interest to
outsiders like us, not merely the spe-
cialists who perform. Like this disc.
Really excellent. First - a sax quartet?
Enough to rouse the curiosity. Remem-
ber that the sax was invented in France
in the mid -19th century as a strictly
classical instrument. Only very much
later was it taken up by American pop-
ular musicians, until in the '30s no big
band or any other band lacked the
ubiquitous sax sound. Now, with jazz
going classic and third -stream music
galore, the sax is moving its base back,
as this young and astonishingly able
group shows.

Even the tired Bach Little G Minor
fugue sounds fresh and stylish, as does
Scott Joplin a couple of selections
down. There is original music for sax
quartet by four early -twentieth com-
posers, naturally in French style (the
French never forget...), the only famil-
iar name being that mellifluous Rus-
sian, Glazunov. My favorite is the real-
ly interesting piece by one lean Rivier,
b. 1896, a sort of post -Ravel bit, full of
color and verve. Then with hardly a
hair turned, the players are into "big -
band" music (with Manne and
Budwig) in absolutely impeccable
style. You'll be amazed. But best of all,
I think, is the sound of the sax quartet
and the incredibly fleet musicianship
of these four players. It's memorable.
You'll enjoy.

Sound: A- Recording: B+ Surfaces: A -

The Western Arts Trio, Vol. 3. Turina:
Trio No. 2, Op. 74. Tcherepnin: Trio,
Op. 34. Copland: Vitebsk Study on a
Jewish Theme (1929). Marcelle de
Manziarly: Trilogue. Laurel LR-109,
stereo, $7.98.

Herschel Gilbert, producer for this
series, trumpets "Beaux Arts Trio,
move over!" in a publicity letter to me.
Well, if you know the much acclaimed
Beaux Arts, veterans of dozens of big-
time recordings notably on Philips,
you will indeed find a similarity in this
group-though the repertoires of the
two Trios are very different, the Beaux
Arts going in for Brahms, Beethoven

Enter No. 26 on Reader Service Card
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and Mozart. Both groups-violin, cello
and piano, the classic chamber -music
medium for 200 years-are what I can
best call microgenic, putting out an as-
tonishing musical charisma via the re-
corded medium. It is a pleasure to lis-
ten to the Beaux Arts as they play be-
fore the mikes, and the same goes for
these three musicians, who seem to
love and savor every minute of it. Im-
portant for us who listen! Many a mu-
sician or musical group, though OK in
the flesh and live, somehow manages
to come through in recording like a
pile of dead fish.

In contrast to Beaux Arts, this West-
ern Arts offering hits a more Latin
American theme. The colorful Turina,
maraschino cherry flavor, is balanced
by Russian -French sounds from
Tcherepnin and Ms. Manziarly, both
of approximately 1900 vintage;
Tcherepnin (French spelling) some-
how managing to anticipate back in
1925 the sounds of Shostakovitch and
Kabalevsky and the like of later years.
Manziarly, at nearly 80, writing re-
markably acerbic and strong music of
a glassy dissonance. And in between,
good old Aaron Copland in his salad
days as a fierce -eyed young revolu-
tionary! You'll be amused at how easi-
ly the smooth, later Copland peeps
out here and there from this stark stuff
of 1929. In all of these diverse works
the Beau-pardon me, the Western
Arts players are full of enthusiasm and
interest in their music. You'll enjoy,
and the recording is excellent too.

Sound: B+ Recording: A- Surfaces: B+

C.P.E. Bach: Flute Concerto in D Mi-
nor. Franz Hoffmeister: Flute Concerto
No. 6 in D. Ingrid Dingfelder; English
Chamber Orch., Mackerras. Nonesuch
H-71388, stereo, $5.98.

It is always a pleasure to hear the
somewhat introverted and involved
music of the middle Bach son, Carl
Philipp Emanuel. His was the richest
musical mind of his time, and it was a
period inclined to frippery after too
much baroque grandeur. This concerto
is typical of the man, really top-level
music in a curiously intermediate style,
part baroque, part Mozart/Haydn.
Franz Hoffmeister's music is much
more straightforward, if less profound
- he was two years older than Mozart
and writes in a full late -18th century
style that is familiar today.

No "authentic" flute here, just the
usual shiny big modern instrument,
but the playing is excellent and so is
that of the modern chamber orchestra.

Sound: B- Recording: B+ Surfaces: B+
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THE FRENCH SOUND

$1600.
THE PAIR
Monufocturer s

suggesred
retad puce

The Delta 400 has been described os
having the kind of sound found in the
best of the British speakers, plus the
added element of an especially articu-
late mid -range that they lack. This is the
French touch.

One of the contributing factors to this
right, smooth sound are the SIARE
"Acoustical Stabilizers." These pat-
ented devices consist of panels which
ore made up of a large number of
Helmholtz resonators which cancel
standing waves in the enclosure and
also damp panel resonances.

S
Pronounced C -R

HAUT PARLEURS DE FRANCE/LOUDSPEAKERS FROM FRANCE
CALL 516-585-2300 FOR THE DEALER NEAREST YOU

80 13th AVENUE. RONKONKOMA N Y 11779
Enter No. 29 on Reader Service Card

AMBISONIC technology is
a comprehensive system for
surround sound recording,
broadcasting, and
reproduction.
IMF ELECTRONICS is
proud to make available an
Ambisonic UHJ Decoder
with Super -Stereo facility.
This system is designed to
avoid the directional
distortion inherent in
conventional stereo.
For product information,
including details of recent
Ambisonic UHJ recordings,
apply to
IMF ELECTRONICS. INC.

ELECTRONICS

5226 State Street
Saginaw Michigan 48603
Tel (517) 790-2121
Telex 227461
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IT'S US.
OR

DUST.
TrITIri1
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Goodbye to "snap. crackle and pop"
Scotch" DustGuard mat suppresses
static, helps keep record surface
dust -free, in use. lieu get better per-
formance, longer -lasting records. Your
record collection needs DustGuard
for true. pure sound. At local record
and hi-fi stores.

Sookh ® Record Cae. The twth comes out

3M
Enter No. 16 on Reader Service Card
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Classifie 4117'
CLASSIFIED

ADVERTISING
RATES

BUSINESS ADS For Sale. Help Wanted. Services. Busi-
, ness Opportundies. Tape Recordings, etc. etc. $5.25 per

line. First line ¡et in bold face type at no extra charge.
Extra lines $950 per line. One point ruled box, extra
charge $8.00. f uII payment must accompany order.

NON BUSINESS ADS-Scuations Wanted, used equip-
ment for sale ly private individuals $3.50 per line. First
line set in bold face type at no extra charge. Extra lines
set in bold fads type $7.0) per line. Full payment must
accompany order.

FREQUENCY DISCOUNT -3 times, less 10%. 6 times,
less 15%. 12 tines, less 2i)%. (line copy ads only) 4

DEADLINE -1st of two preceding months. (Dec. 1 for
Feb. issue).

BUND ADS -Bo< numbers may be used at $5.00 extra

for handling and postage.

GENERAL INFORMATION Ad copy must be typewritten
or printed legit* and received on or before the 1st of the
month, two mcnths preceding the cover date. Display
advertisers murt make a space reservation on or before
the closing date, material ',Camera Ready Only) may fol-
low by the lOtn. The Publisher, in his sole discretion,
reserves the rignt to rejec- any ad copy he deems inap-
propriate. All advertisers must supply: Complete name,
Company name Street address (P.O. Box is insufficient),
and telephone number before ads can be published.
Classified ads :re not acknowledged and do not carry
Reader Service -Jard Numbers. Frequency contracts not

fulfilled will be short -rated accordingly. Ads submitted
for a 3 time frequency or less are unchangeable. Classi.
Pied ads are pa ,able in advance (Sorry, we can not ac-
cept credit card-). Additional information available upon
request. Contact: Catherine Paduano, Advertising Coor-
dinator, 1515 Broadway, NYC 10036 ... Direct Dial
(212) 975.7530

iiiMAIL ORDE q AND DISPLAY CLASSIFIED RATE

l co x l" $150

1 co x 2" $225
1 co x 3" $300
2 cot x 1" $225

2 cot x 2" $395

Advertiser must supply complete film negative ready for
printing for dispey ads.

AUDIO Magazine
1515 Broadway

Hew York, N.Y. 10036

HOW TO ANSWER BOX NUMBER ADS

When replying to an Audio Box Number Ad, please
use this address Box No. - c/o Audio, 1515 Broad-
way. New York, N.Y. 10036

FOR SALE
A BARGAIN: SUPEX SDX 100 $260, Denon 303 $200, Dy-
navector Ruby $180, Lustre 801 $250. All new. Stephen Sun
(213)629-2880 Day.

ABATE THE HIGH COST OF YOUR NEXT AUDIO PUR-
CHASE! DIRECT DISCOUNTS LTD. offers many of the finest -
lines of audio gear from budget equipment to typically non -
discounted components, cartridges, speakers, etc. Whether
you're a novice or seasoned audiophile, we believe that our
incredibly wide selection, low prices and helpful advice could
make us your one -stop audio bargain place. Some of the lines

that we offer include ADVENT, AR, ADCOM, BOSE, dbx, DE -
NON, ESS, HAFLER, HARMAN/KARDON, INFINITY, MITSU-

BISHI, NAD, NIKKO, ONKYO, PHASE LINEAR, SAE TAND-
BERG, THORENS and many many more. As an added service
to our customers, we also offer video equipment (incl many of
the Large -screen Tvs, VCRs, etc.) and even a new "wireless"
extension telephone for less than $200.00 (sugg. retail
$560.00). Just call us at (212) 254-3125 for additional prices
or information, or send $2.00 for our current brochure to:
DIRECT DISCOUNTS LTD., P.O. Box 841, Cooper Station, NY
10276. Shop with us by phone with your VISA or M/C. No
sales tax charged to out -of -state customers!!

ABSOLUTELY THE FINEST QUALITY AUDIO COMPO-
NENTS AVAILABLE. UNBEATABLE PRICES, WARRANTIES,
AND SERVICE. INCLUDING AR BOSE ESS JBL & PRO AIWA
SAE H.K. PHASE -LINEAR HATICHI AND MORE, FOR MID
AND HI -END LINES WE DONT ADVERTISE. FOR PRICES
CALL 301-593-8244 OR SEND $2.00 TO: AUDIO
DISCOUNTS, 1026 McCENEY AVE., SILVER SPRING, MD
20901 FOR PRODUCT LIST AND SPECIFIC PRICE QUOTES,
MON. THRU SAT. 10AM to 9PM SUN 11AM to 8PM EST ALL
ORDERS FACTORY SEALED SHIPPED WITHIN 48 HRS.
C.O.D. FOR YOUR CONVENIENCE.

The Saxitone Hotline
800-424-2490

7i ITS HERE, Saxitone. Americas l mer
chandleer of recording tape, has Just put
In new TOLL FREE Phone Order Lines to
serve you better. Call now for America's
lowest prices on top name recording
tape. video tape, recorders, tape decks
and recording acceeeeorles. Order from
a full inventory of TDB. Maxell, BASF.

Scotch. Sony. Superecope, B -IC. Sanyo. EV. Telex & others
Most orders shipped same day, FREE 32 -page catalog
Master Charge & Visa honored Call now and find out why

Saxitone to  1

S?IXI TON EZ
1776 Columbia Road A7í1, Washington, DC 60009

In Washington metropolitan area call 462-0800

I.I:GENI)S MAKE MIJSIt', I.I`'I:.
These legends are to be found at Chestnut Hill Audio. Amber, Apature, Audionics, Audire.

Axiom, B & W. Bedi-ii, Bryston, Cabasse, Chartwell, M. A. Cotter, DCM, Dayton -Wright, Decca,

Dennesen Denon, Draco, Dynavector, Fidelity Research, Fried, Grace, Grado, Grant Lumley,
Hafler, Hegeman, Impulse, Janis. Kenwood Purist. Leach, Marcof, Miraha, Mordaunt-Short,

N.A.D . Oracle. P S. Audio, Quad. Revox, Rogers, Sony/Pro, Spendor, Stax, Symmetry,

Tandberg, Technics/Pro, Theta. Thorens, 3D Acoustics, Threshold, Trilogy, VPI and

Vandersteen. 311 Cherry Street, Philadelphia. Pa. 19106. (215) 923-3035.

CHESTNUT IIII.I. MJI)II)

FOR SALE
A BETTER DEALT

Audio/Video components and blank tapes at the lowest pric-
es anywhere! MC/VISA. B8J ox 248A, Howard Beach, NY
11414. Video Inquiries M -F 11-8 PM EST, Audio 408 PM EST.

(212) 845-2861.

Absolutely the most versatile and functionally designed au-
dio furniture and racks available. New record & tape storage
file cabinet with locks. Send 251 (stamps O.K.) for color bro-
chure and factory direct prices. CUSTOM SOUND CORPORA-

TION, Algonac, Mich. 48001.

ACCUPHASE T-100 SUPER TUNERS, New with warranty,
$375 each (714) 526-4864 after 6 PST

ACCURATE AFFORDABLE AUDIOPHILE EQUIPMENT Free
professional advice, Lowest prices. Specialists in turntables-
tonearms-cartridges. Call or write for quotes: HCM AUDIO,
P.O. BOX 2029, Chico, CA 95927. (916) 343-0558.

ACCURATE, QUALTY AUDIO AT REASONABLE PRICES!
Car & Home equipment. Send stamp, call: Denco Audio, P.O.
Box 6104-U, El Monte, CA 91734. (213) 444.9978 evenings,
weekends. Monthly Specials, free "continental USA" ship-
ping!

ADCOM - AMBER -PSAUDIO - HAFLER
All this and more at Q/LC Audio, 1006 Berkshire Road, Day-
ton, OH 45419 (513) 298-9330 (513) 293-7287. Worldwide
Shipping.

ADD: JVC AND FOSTER RIBBONS
To our complete line including, Audax, Dalesford, Seas, and
the incredible Jordan module. Plus: poly caps, coils, walnut
cabinets etc. Sum up with good prices and helpful service.
Equals: the best way for you to buy and build SOTA speakers.
Cat. $1, Jordan manual $2. AUDIO CONCEPTS 1919 S. 19th

LaCrosse, WI. 54601

ADIRONDACK AUDIOPHILES Northern New York State
House of Hi -Fi is now open with Hegeman, Conrad Johnson,
Fidelity Research, Marcof, Grafyx, Hafler, D.C. Time Win-
dows, Ampzilla (G.A.S.) Polk Audio Monitors, KEF, Harman
Kardon ST8, Sleeping Beauty, Audionics, N.A.D., Mayware
formula 4 tonearm, Signet moving coils, AKG cartridges,
Toshiba, Sony, and Aiwa. For info. call 518-793-6639 Mon. to
Fri. 11-9 Sat. 10-6. House of Hi -Fi, 50 Miller Rd. (Rt. 9), Glen
Falls, NY 12801.

AFFORDABLE ESOTERICA
Central N.Y. State

Mission  3D Acoustics
Apt -Holman  NAD  Hafler  Audionics

Cizek  Dahlquist  Crown  M&K  Spectro-Acoustics
B&0  Reference Recordings  Micro-Seiki  Monster Cable

Ortof on

STELLAR STEREO
384 Elmira Rd. Ithaca, N.Y. 14850 607-272.2644

AGFA-THE BEST OPEN REEL TAPE! CASSETTES:
ASF (C66 & C96) and DIRECT TYPE II (C96) are the best

available! Direct -to -Tape Recordings offer the finest
sound available only on reels, cassettes & cartridges.
Ampex video cassettes also available. WRITE for FREE
brochure & current special offers. Direct -to -Tape Record-

ing Co., 14 Station Ave., Haddon Heights, NJ 08035.

ALREADY EXCELLENT, the NAD 3020 can be made even
better with our modifications. Improved signal path, power
supply & components yield an astounding level of perform-
ance. Write for full information. KINDEN AUDIO, 1710 New-
port Circle, Suite 0, Santa Ana. CA. 92705.

AMBIENCE DECODER FOR REAR CHANNELS, $149.95.
Literature 50c. Huntington Electronics, Box 2009-A, Hunting-
ton, Conn. 06484
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FOR SALE

ANNOUNCING - PHOENIX AZ AUDIOPHILES' '
'AUDIRE - amps, preamps, POCO headamps
'AUDIO -PRO - subwoofers (tight authoritative bottom)
'BEDINI CLASS A

HAFLER - amps, preamps (best buy)
'HEGEMAN HAPI II - reference preamp
'KEITH MONKS - record cleaning
'DENON - electronics, cartridges, turntables including the
rave -reviewed DP -75

'3D ACOUSTICS with V.P.I. base (best buy in speakers)
'LS 3/5A reference mini
'SHAHINIAN OBELISK (The invisible speaker)

VANDERSTEEN 2A (musical delight)
"Supes Grave Fulton Lustre Records

The best values in audiophile equipment are HERE!!

THE LISTENING POST
(602) 967.1250 Tempe Az. Shipped U.S.A.

ANOTHER AUDIOPHILE PUBLICATION?
AUDIO UPDATE is published ON TIME. This bi-monthly in-
cludes modifications construction projects, improvement
methods, data available nowhere else. It's provocative,
informative, and a MUST if you enjoy audio. Annual: $12.00
USA/Canada, $14.00 elsewhere. MasterCharge/Visa wel-
come. AUDIO DIMENSIONS, 8888 Clairmont Mesa Blvd., San
Diego, CA 92123. (714) 278-3310. TF

ANTI -SKATING for AR TURNTABLES!! Proven counter-
weight design of nickels steel & aluminum construction. In-
stall yourself in minutes. $7.95 postpaid. (Dealer inquiries
invited.) AUDIO INNOVATIONAL PRODUCTS, P.O. Box 1607,
Portsmouth, N.H. 03801.

ARIZONA STEREO BUYERS
AUDIO TECHNICA CARVER A.D.C.
DAHLQUIST REVOX STAX
NAKAMICHI CROWN KLIPSCH
SENNHEISER YAMAHA J.B.L.
STANTON THORENS A.D.S.
TOSHIBA AIWA LUXMAN
DBX SIGNET B&0
MITSUBISHI SONY SHURE
BOSE KENWOOD MICRON

J.A.E. INC., 332 E. Camelback Rd., Phoenix, Arizona 85012
Mail-order hotline Mr. WOZ 602.265.4830.

ATTENTION AUDIOPHILES:
SPECIAL OFFERING OF VERION PRODUCTS

General Resistance, Inc., the ONLY manufacturer of Ver -

ion MK1 Stereo Pickup Transformers, Triaxial Audio
Cables, and GS1 Ground Strips has been authorized by
Stipulation to sell the remaining inventory of those prod-
ucts:

MK1 Stereo Pickup Transformers (specify pickup im-
pedance): $350 each,

Triaxial Audio Cable pairs: $30 per one meter, plus $5
for each V meter added to the pair. All Triaxial cables
have RCA -type connectors, at one end, and either bar
leads, RCA -type connectors, or male or female DIN con-
nectors at the other. Be sure to specify length and choice
of connector.

GS1 silver-plated 12" solid copper Ground Strips pith
hardware and grounding pig -tail: $20 each.
All above carry 5 -year manufacturer's warranty.

Quantities are limited since there will be no further pro-
duction.

Send official bank check or postal money order immedi-
ately to avoid disappointment. Orders shipped prepaid
UPS in the USA. Others add shipping. No telephone or-
ders accepted.

GENERAL RESISTANCE, INC.
130 S. Columbus Ave.
Mt. Vernon, NY 10553

ATTENTION AUDIOPHILES, we now feature the incredible
Kinetic Autio Loudspeakers in stock at excellent prices. Send
for free package of literature and price lists. We will also be
happy to quote prices on additional equipment of interest.
Sound Source, 11450 Oversears Highway, Marathon, Fla.
33050.

Audio and TV tubes factory boxed, speakers, semiconduc-
tors-low prices, free price list. Transisleteronic Inc., 1365-
39th St. Brooklyn, N.Y. 11218 212.633.2800 TF
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FOR SALE FOR SALE

ATTENTION DCM
TIME WINDOW

OWNERS
We now offer a convenient and attractive way to im-

prove the sound of your speakers. The DCM Time Win-
dow, when raised 9 inches off the ground, has an airier
and tighter sound: the image is raised and standing
waves reduced.

THE DCM TIME WINDOW PEDESTALS are made of
heavy duty wrought iron and suit the shape and appear-
ance of the Time Window perfectly. They sell for $65. per
pair. If there is no dealer nearby, order postpaid (Master
Charge & Visa accepted) from

R. S. PARK AUDIO ASSOCIATES
5 SUNRISE PLAZA, VALLEY STREAM, NY 11581

(516) 561-7558
DEALER INQUIRIES INVITED

ATTENTION DYNA ST -120 OWNERS.

Frank Van Alstine announces an incredible POWER MOS

FET modification for any Dyna ST -120, working or not.
All new complementary power Mos Fet output amplifiers,
all new power Mos Fet regulated power supply. Unbreak-

able, absolutely stable into capacitive loads, no output
inductors or WC network. More musical than any amp
you have ever heard at any price. Cost to rebuild any
Dyna ST -120, working or not is $185.00. Unit must have
good transformer and be complete. You won't believe it
until you hear it.

JENSENS STEREO SHOP 2202 River Hills Dr Burnsville,
Minn. 55337 612.890-3517

Closer To
The Source -,,

ATTENTION: "FOREIGN" AUDIOPHILES AND DEALERS!
Western World Audio Exporters can supply virtually ALL
brands of hi-fi components, speakers, cartridges, etc. (incl.
esoteric lines) at VERY attractive prices. Quotes, terms and
availability furnished on request. Write To: WESTERN WORLD

AUDIO EXPORTERS, 373 Fifth Avenue, Suite 1556; New
York, NY 10016. TELEX -230176 SAKI UR.

ATTENTION OWNERS OF NEW SONY RECEIVER & TAPE
DECKS Solid hardwood side panels NOW available for your
new Sony receiver or tape deck. Panels fit receivers V-55, 45,
35, 25, & V15. Tape decks TCK 22, 44, 61, 71, 81. 65, 45, &
55. Choice of Solid oak or walnut. $15.00 a pair plus postage.
Send check or money order to Wood Tailoring, P.O. Box
11314, Portland Oregon 97211.

AT THE BALTIMORE LISTENING ROOM
Thiel Speakers Vandersteen Conrad -Johnson
Dynavector Ruby Audio Linear Tntbl. Audionics
5-10 wkdys,10.10 Sat., Sun. 301-825-8628

AUDIBLE ILLUSIONS CUSTOM AUDIO now introduces for
the serious enthusiast, a newly engineered preamp - THE
VENUSIAN. A hand -wired dual mono design built on 4 sepa-
rate chassis, this elaborate no -compromise system incorpo-
rates 18 tubes and 9 power supplied into the finest sounding
preamp available at any price. Also available in December, a
new 80 watt per channel ultralinear amplifier, an 8 tube head
amplifier, and a custom electronic crossover made to require-
ments.

AUDIBLE ILLUSIONS CUSTOM DIVISION brings a new level
of quietness and performance to tube equipment. Inquiries to
373 15th Ave., San Francisco CA (94118). 415.221.9879.

AUDIO RESEARCH SP4A - ARCS most deluxe control unit
- as new $695.00 (713) 695-3688 or night (713) 498.0966.

(704) 333-3306
AUDIO SALON'S new telephone number.

Musicality. Liquidity. Harmonic integrity. *111111111111114

Design qualities we are committed to in
getting closer to the source. Write for infor-
mation on our Vacuum Tube Preamplifier
and Power Amplifier.

1,

Cíí... =L i'..i,'.'i l

conrad-johnson design, inc.
1474 Pathfinder Lane  McLean, Virginia 22101
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FOR SALE

BASS MINT SUBWOOFER
This incredibly accurate yet reasonably priced subwoofer is
available only at Q/LC Audio. Call or write for more informa-
tion on this truly remarkable product. Q/LC Audio, 1006
Berkshire Road, Dayton, OH 45419 (513) 298.9330, (513)
293-7287. Dealer inquiries welcome.

Big, Safe, Twisted *12 Gauge Gonza Speaker Wire $40
per 100 ft., Keith Monks Record Sleeves 100 for $25, FREE
shipping, COD O.K. Sample $1.00. Audio House, 4304 Bray -
an Drive, Swartz Creek, Mich. 48473 (313) 655.8639.

BOB HEENAN BROKERS USED AUDIO EQUIPMENT. Hav-
ing difficulty recyclying your old gear? Bob Heenan can find
that piece a new home. Risk Free. Top dollar. Low commis-
sion. References available. Call for details (617) 969-2727 or
write P.O. Box 782 Brookline Village, MA 02147

cnnoZZoo(2Z-LLIZOVnnnZTC U'QZU
EZUCIM LJ

nE
BETTER THAN A SINE WAVE SOURCE:
of course.
BETTER THAN A PINK NOISE RECORD:
Hall Engineering's ATG 301 signal
generator provides unlimited frequency
choices, six band -width choices, and
unlimited time at each frequency.
BETTER THAN A LOW PRICED
SPECTRUM ANALYZER: The ATG 301
gives much finer resolution and features
a correction factor for meter response
variations. In fact, the ATG 301 will give
you the same quality measurements as a
very expensive spectrum analyzer at a
small fraction of the cost.

1
o

HE model ATG 301 is Hall
Engineering's ACOUSTIC TEST
SIGNAL GENERATOR, a source for
white, pink, or fractional octave
(1-1/20) pink noise. The ATG 301
allows you to adjust any equalizer
using any sound level meter (even a
microphone) in any environment -
from a sound studio to a
gymnasium. Send for brochure to

$299.00 Dept. D-1 P.O. Box 506
Martinsville, NJ 08836

FOR SALE FOR SALE

B & 0 USES "ANY" CARTRIDGE with standard mounting
centers after our modification kit or at factory. Effective mass
2.5 grams. Adjustable silicone damping. $199.00 with money
back guarantee. JML Company, 39,000 Highway 128, Clover-

dale, CA 95425. TF

CRYSTAL RECORDS: FREE CHAMBER MUSIC CATALOG
specializing in superior and unusual Brass and Woodwind re-
cordings. 2235 Willida Ln, Sedro Woolley, WA 98284

CSA AUDIO DESIGN
Since 1972 bringing the "Audio Alternative" to the NY -NJ
area. Audio enthusiasts everywhere know about our superior
service and customer satisfaction. Discover our new expand-
ed UPPER MONTCLAIR headquarters. Specializing in the fin-

est array of stereo names available.
BEBERIDGE  B & W  BEDINI  AMBER  DCM  HAFLER 
HAPI  EUMIG  FIDELITY RESEARCH  GRACE  JR  KEF 

LINN SONDEK  LUSTRE  NAD  PRECISION FIDELITY 
KENWOOD "AUDIO PURIST"  QMI  REGA  SNELL 

PLEXUS

Plus 50 more great names.
We ship anywhere in the USA freight prepaid. Call us at: (201)

744.0600. Discover courtesy in Audio.
CSA AUDIO DESIGN

193 BELLEVUE AVENUE

UPPER MONTCLAIR, NJ 07043

Sound System Design Consultants to HOME MUSIC LOVERS;
PROFESSIONAL THEATRICAL ARTS; and the AUDIO INDUS-

TRY.

A SINGER'S DREAM!

i  i _' `:'.;.. IC m 
REMOVES VOCAL FROM MOST STEREO DISCS
The Thompson Vocal Eliminator can actually remove most or

virtually all of a solo vocalist from a standard stereo record and
yet leave most of the background music untouched' Not an
equalizer, We can prove it works over the phone. Write for a
brochure and demo record below. COST: 5249.00

YOU SHOULD SEE US
For:
 Delay and Ambience
 Studio Echo/Reverb
 Tape Noise Reduction
 Parametric Equalization
 Electronic Crossovers
 Comp/Limiters
 Mic Preamp/Mixers
 Patch Bays

We manufacture a full line of high quality audio and recording
equipment. You will probably have to pay twice as much
elsewhere to obtain comparable quality. Only Direct Sales make
our prices and quality possible. Send Si for a 20 page brochure
and 20 minute demonstration record.
Write to: LT Sound, Dept. AU, P.O. Box 729,

Decatur, GA 30031. (404) 284-5155

..... ..a.

Audiocom
high technology audio

Adcom, ADS, AGI, Allison, Amber. Apt, Ariston, Audionics, Audio Pulse, Audio Technology,
Beveridge, Beyer, Blaupunkt, Bruer, Burwen, B&W, Cotter, Dahlquist, Dayton Wright. DCM,
Denon, Draco, Dynavector, EMT, EV, Eumig, FR, GAS, Grace, Grado, Hafler, Janis, JR, KEF,
Kenwood Purist, Linn Sondek, Lustre, Mitsubishi, M&K, Mogami, NAD, Nakamichi, Ortofon,
Queen Labs, Revox, RG, RH Labs, Rogers, Snell, Spectro Acoustics. Sfax. STD, Symmetry,
Tandberg, 3D

Our Service Department specializes in maintaining, calibrating, and
modifying high performance audio equipment. Custom equipment
design and fabrication on premises. System installations for car, boat,
home, and aircraft. Major credit cards honored. Phone orders shipped
promptly.
177 Sound Beach Avenue, Old Greenwich, CT 06830 (203) 637-3621
Out of state, call Toll -Free 800-243-7516

Custom made foam speaker grills. Any size, color, pat-
tern, quantity. Send 154 stamp for information: Custom
Sound, Algonac, MI 48001.

DBX 122 MINT $150. Open Reel Classical Tapes 714-828
8485. Chuck

DEMO, SCRATCH & DENT SALE

Preamps: AEA 520 $199, Audire Legato $209,
Audionics BT -2 $299; Amps: Trilogoy $485,

Audionics CC -2 $299, Denon PMA-630 $279,
Quad 303 $239; Tuners: Denon TU -630 $204:

Receivers: Wintec R-1060 $289; Cartridges:
Denon 103D $160; Step -Ups: Denon 310 $59,
Marcof PPA-1 $76, AEA 515 $109; Speakers:

Monitor Audio MA -5 Mk. II $149 pr., Thiel

01 $199 pr., Mordaunt-Short Carnival $179 pr.,
Grafyx SP -10 (wood) $259 pr., Trilogy $399 pr.,
Sonex II $399 pr., Vandersteen Two A $699 pr.;

Sub Woofers: Janis W-2 $399, Perfectionist Sub
One $899; Tonearms: M&K RABCO (used) $1,000;

Turntable: Denon DP -7000 w/2 arm base $599.
All units warrantied. All prices firm.

PERFECTIONIST AUDIO LTD.

P.O. Box 250

Pleasant Gap, Pennsylvania 16823

Phone: (814)359-3007 or (814) 238.4071

DIAMOND NEEDLES and Stereo Cartridges at Discount pric-
es for Shure, Pickering, Stanton Empire, Grado, Audio Tech-
nica and ADC. Send for free catalog. LYLE CARTRIDGES,
Dept. A, Box 69, Kensington Station, Brooklyn New York
11218. For fast service call toll tree 800.221.0906. TF

DISCO: MOBILE OR FIXED=CASH START
your own disco business. Complete start-up manual explain-
ing sound and lighting systems installation, written by profes-
sional disco DJs and designers, $5. J.C. Enterprises, Dept.
Al, P.O. Box 234, Apalachin, NY 13732.

DISPERSAL of demo and selected new items. All equipment
is mint (unless noted otherwise at time of inquiry) and carries
full factory warranty. Most demos have only 3-4 hrs.
RECEIVERS: NAD 7045 (save $135), Audio Pro TA -150 (save

$390), Lux R3055 (save $175), Lux R3070 (save $240).
PREAMPS & AMPS: Amber 70 amp (save $125) Crown SL -1

(save $150), Crown PL -1 (save $125), Crown D -150A (save
$160), MTI 200 (save $135), MTI 245 (save $180), Series 20
C-21 (save $140), Series 20 Class AM -22 (save $280), Series
20 M-25 (save $480), Series 20 A-27 (save $455).
TURNTABLES: Ariston R11S (save $299), Series 20 PLC -590
(save $200), Lux PD 272 (save $80).
TONEARMS: Grace 707 II blk (save $60), 704 or 714 (save
$80), Lustre GST-1 (save $80).
SPEAKERS: Audio Pro A4-14 (save $500 pr), IMF Super Com-
pact II (save $200 pr), IMF ALS 40 II (save $360 pr), IMF TLS
80 II (save $725 pr), Cizek Model I (save $140 pr), Model II
(save $100 pr), Model Ill (save $75 pr), KA-1 (save $185 pr),
MG -27 subwoofer (save $200 pr), Kirksaeter Monitor 400
(save $1000 pr), Dayton -Wright XG-10 electrostatics with
stands (save $1400 pr), KEF Model 304 with stands (save
$200 pr), Model 101 (save $175 pr), Model 104 ab (save
$285 pr).
TUNERS: NAD 4080 (save $80), Crown FM -1 (save $300),
Eumig T-1000 (save $225). To order call 612-475.3124 dur-
ing business hours: M -F, 905 C.S.T. For information write
Esoteric Audio, 250 N. Central Ave., Wayzata, MN 55391.

DOLBY FM CORRECTLY DECODED-$100. Also encode/
decode KIT for recordists. Detailed information; reviews. AD
INTEGREX, Box 747, Havertown, PA 19083.

DYNACO OWNERS - MILLIONS OF ORIGINAL PARTS IN
STOCK! 60,000 pound parts purchase from Dynaco, Inc. Vir-
tually all transistor unit parts ... some tube parts. WRITE
(don't phone) with 6 -digit part number and model number for
quote. 414 stamped envelope for parts list. SCC, Inc., Box

8014, Canton, OH 44711

DYNACO PAS and PAT PREAMPS, MARK andStereo tube
amps, FM -3 and FM.5 tuners. New and used. Parts and cases
available. Most tube and transistors units in stock. BOB
HEENAN P.O. Box 782 Brookline Village, MA 02147 (617)
969.2727.
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Siare (29) 89
Signet 87
Sonic Research (34) 14

Sony (30, 31, 32) 6 &7, 53, 111
Soundcraftsmen (33) 47

Sound Guard (26) 88
Studer ReVox 71

TDK (35) 55
TEAC 21, 86
Technics (36) Coy. IV
Trans Audio Mktg. (37) 27
United Audio 13
Yamaha 115

FOR SALE FOR SALE

DYNACO ST -400 POWER AMP $295 (714) 526.4864.

DYNAKIT MK Ill AMPS (Unopened) $150. each delivered;
SME 3009 Series II Improved Tonearm unused $80. deliv-
ered, Charles Raible, 1726 Bentley, Los Angeles, CA 90025

ELECTRONIC CROSSOVERS - ALL TYPES Updated de-
finitive booklet describes applications, how to improve speak-
er systems; $5.00 postpaid, credited to first purchase. Hunt-
ington Electronics, Box 2009-A Huntington, Conn. 06484.

ELECTRO -VOICE INTERFACE SPEAKER SYSTEMS, SEN-
TRY MONITORS, RAW SPEAKERS - IMMEDIATE SHIPMENT.

(305)462.1976.

- ELESON -
Finally a pure class A power amp that delivers. Une-
qualled quality of construction - absolute musical fidelity -
complete stability into all speaker loads. Will easily drive
stacked Dayton Wrights, Fulton Premiers, Spendors. Be-
veridge, etc. with all the head room you could possibly
want. Made in Canada.

on demonstration at:

SONOCLUB INC.

6935 Cote Des Neiges

Montreal, Quebec H3S 286

(514) 342-5851
complete export facilities, will ship worldwide - me/visa
accepted

EMPIRIC AUDIO COMPONENTS IN CENTRAL NEW YORK
Bedini Class A Amplifiers, AUDIOSTATIC Electrostatic
Loudspeakers, Mitchell A. Cotter SYSTEM 2, Dennesen

Soundtractor, Pivotram and Electroclamp, WIN Labs Turn-
table and Tonearm, LAST: Liquid Archival Sound Treatment-
$20pp, Koetsu MC Cartridge. REFERENCE AUDIO, P.O. Box
133, Dewitt, NY 13214 (315)437-1209.

ESOTERIC AUDIO RESEARCH
100 WATT MONO AMPS

AUDIO SALON, 1612 Elizabeth Ave., Charlotte. NC 28204
(704)333-3306. Shipped pre -paid.

ESOTERIC, HIGH END and HARD TO FIND USED COMPO-
NENTS for sale from manufacturers like Conrad -Johnson,
Futterman, Threshold, Audio Research, Magnepan, Sound
Labs, Plasmatronics and all others. No order too small, too
large or too much trouble. BOB HEENAN is at your audio
service. 617.969.2727 P.O. Box 782, Brookline Village, MA
02147.

FACTORY CLOSEOUT. Time Delay Unita - Not Kits!
$233. 1979 model of highly rated unit being closed out
by factory at below dealer cost. Write for free info packet

including review by audio columnist. Units are brand new
with full warranty. Write: Leopold Corporation, 2241 W.
Howard Street, Chicago, IL 60645.

FACTORY SEALED -NEW EQUIPMENT

Nakamichi 582-$685. Technics SL1400 MKII-$240.
DBX 3BX-$500. DBX 122-$205. DBX 3BXR-$110.

Will negotiate -Call ECU AUDIO (312)680-1197

FONS CQ-30 Ttable, JH FORMULA 4 ARM, $250 + SHIP-
PING. Box 1487. Pinetop, AZ 85935. (602)336-1589.

FRIED CABINETS - Custom built deluxe model "0" $400
pr. Model "C" $200.00 (919) 945-5310.

FRIED SPEAKERS

AUDIO SALON, 1612 Elizabeth Ave., Charlotte, NC 28204
(704) 333-3306. Shipped pre -paid.

GET INTO BROADCASTING! Learn how to receive free
records, tapes, get an FCC broadcast license, start your own
station. Free details. "Broadcasting", Box 130-N5, Paradise,
CA 95969.

GOLD PLATED PHONO JACKS. Rear mount, gold plated
solid brass jack, w/gold plated ground flag and hardware,
$1.75 each. Will interchange with Audio Research Sp3A-1's
phono jacks. Gold plated solid brass shield phono plugs,
$2.00 each. Send addressed envelope to flyer and
order form. Minimum order $10.00. Old Colony Parts, Box
243, Dept. B, Peterborough, NH 03458.

GOLDPLATED phono jacks $1.20, plugs 904 ea.. $1.00
handling. Also custom res., caps. Details SASE. Reference
Audio, 368A, Rindge NH 03461

LJPJIPfl r7

Hígbest ReliabiÍity!
PRICES

*Over 150 brands of different
high -end & consumer audio
products * The lowest prices
you'll find anywhere * Our
audio consultants get you the
most for your money*Five year"
extended warranty available
on most brands-

PHONE 9 A.M.to 9 P.M.
MONDAY SATURDAY

AREA CODE (914)

258.9011
We Take Trade -Ins on many
different electronics-send
$1.00 for catalogue or
Stamped, self-addressed
envelope for price quote

VISA

Merrits Island Rd., Pine Island, New York 10969
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LOWEST
LOUDSPEAKER

DISTORTION

The VMPS Super Tower II has the lowest
distortion, widest bandwidth, and greatest
dynamic range of any production loudspeaker in
the world today.
Specifications: Less than 0.25°/o THD, 22Hz-
30kHz/1W input. Sensitivity: 101dB/1W/1m.
Maximum undistorted output: 132d8/1m with
rated 500W maximum input power. Low frequency
cutoff 17Hz (-3dB). Super Tower Ila/R with ribbon
supertweeter flat to 50kHz (-3dB). 76x21 x17"
(H x W x D), 300 pounds.
Minimum Phase Response. Internal wiring
with Monster Cable. Mylar and metallized
polypropylene crossover components
throughout. Biampable without an external
crossover. Separate, integral dual 15"
subwoofers, slot -loaded, top- and bottom -
firing. Separate 15" and 12" lowbass
drivers. Dual 12" midbass couplers.
Bert Whyte, dean of American audio critics,
comments in May 1980 Audio: "I was literally
flabbergasted... smooth and clean, highly detailed
with tight, rock -solid bass fundamentals, minimal
coloration, and in spite of the multiple drivers, no
sense of disparate sound sources... real low -
frequency fundamentals with no doubling... this
speaker is one of the few that will have no
difficulties handling the dynamic range of true
digital recordings."
There are nine VMPS Minimum Phase Response
loudspeaker systems priced from $78ea, including
kit versions of the MiniTower II ($289), Tower II
($399), and Super Tower -Super Tower/R ($529-
$599ea).
Write for our brochures and reprints of Bert
Whyté s article "Towers of Power."

VMPS AUDIO PRODUCTS
A division of Itone Audio

7301 Rockway, El Cerrito, CA 94530
(415) 526-7084

FOR SALE

AUDIO ALTERNATIVE -SPECIALTY AUDIO SHOP

FR MicroSeiki NAD Vandersteen

Linn Thorens SOTA 3-D Acoustics

Supex Ariston Denon Acoustat

Grado Mission Audire Dynaco

Adcom Rega Haller Rogers

Dynavector STD Conrad -Johnson

Prompt, knowledgable, concerned service. Inquiries invited.
1124 East Elizabeth St., Fort Collins, Colo. 80524 (303) 221

1496.

AUDIO EXCELLENCE IN N.E. PENNA!

Stock: Haller, Rogers, SME, JR, Sonus, The Dalco/Dynaco
A30XL, Technics, NAD, Alpine Car Audio, Gold Line Analyzers
and more. JANNEN SYSTEMS, Hazleton, PA. Free shipping.

Call (717)459-5722.

AUDIO HOUSE - FLINT MICHIGAN
Mordaunt-Short Conrad -Johnson KM Labs

Rogers LS3/5A Adcom Leach LSR&D

M&K Si & VW Symmetry Theta

Obelisk Amcer Marcof
Audio Pro Satterburg Bryston

Gonza wire is #12 gauge, twisted, safe, speaker wire. 100 ft.
$45. or 504 per ft. TMA record cleaning machine $599. TMA
record sleeves 50  $15. C.O.D. OK, Samples $1.00. 4304
BRAYAN DR. SWARTZ CREEK, Mich. 48473 (313) 655-8639
by appointment

Audio Research
David Haller
DB Systems

Carver

Quad

3D Acoustics

Dynavector
Supex

Grace

Snell

and more - 115 N. Walnut 61820.217-359.3774

AUDIO LTD.

IN CHAMPAIGN, ILLINOIS
NAD

KEF

Win

Rega

Oracle

AUDIONICS BA -150
This analog-digital hybrid (Class A solid state input tube out-
put) amplifier offers the musical performance of the best
tube and solid state designs. The BA -150 represents a new
state of the art. It is superb on both dynamic and electrostatic
speakers. We offer the BA -150 at $3250. Free air freight.
Worldwide shipping. OXFORD AUDIO CONSULTANTS, Box
145, Oxford, OH 45056. (513)523-3333.

ELIMINATE YOUR
"PATCHCORD HEADACHE"
with a CPM-31 Universal
Component
Patching
Matrix.
For more
information,
write or call:
NILFS AUDIO CORPORATION
Dept. A/P.O. Box 160818
Miami, FL 33116/(305) 271-9181

FOR SALE

AUDIO DEN AND POLK AUDIO

The Audio Den is proud to have on display and demonstration
the amazing Polk Audio Monitor Series. Our customers say
"Fantastic! Compares with the finest loudspeakers I have

heard. Probably the best value in the history of Audio!!!" Au-
diogramTM, from the Audio Advisor said, "We were so im-
pressed that we could not believe the prices ... Other $200
speakers simply do not come close to the standards set by
the Model 10 ... And at their price, they are simply a steal."
Come in for an audition or write us for information on Polk or
our other state-of-the-art products. Polk is shipped free in the
continental U.S. Audio Den Ltd. 1320-34 Stony Brook Rd.,
Stonybrook L.I., N.Y. 11790, 516-751-3350. TF

AUDIONICS-NEW PRODUCTS á LOWER PRICES
We offer the complete Audionics line: BT2 preamp, RS1
preamp, CC2 amp, Space & image Composer, BA150 amp,
RVP/RVR Replacement Revox A77 Electronics & LK1 Turn-
table. Free shipping in the U.S. We ship worldwide. Visa &
M.C. OXFORD AUDIO CONSULTANTS, Box 145, Oxford, OH
45056 (513)523-3333.

AUDIONIC = VALUE
Audionics continues to stand the test of time as a cost effec-
tive product. If you are new to high end audio or an old au-
diophile, consider a product that you will want to keep. Au-
dionics BA150, CC -2 amps. RS -1 and BT -2 pre amps and the

LK-1 Turntable. FREE shipping and advise from Audio House,
4304 Bryan Dr., Swartz Creek, Mich. 48473 (313) 655-8639
by appointment.

AUDIO RESEARCH D100A. Stock or modified to sonically
equal D100B. $850. (513) 548-5408.

AUDIO -RESEARCH SP 3a-2 - $425, Dahlquist DO LP1 -
$200, Dahlquist DQ 1W - $175, Dynavector - DV - 505
- $250, Yamaha B-1 w/UC-1 - $450, Yamaha B-2 $495,
Yamaha C-2 - $275, Dynaco ST 400 - $325, Haller DH -
101- $175. Store Demos - QMI GC 500 - $750, Infinity
R.S. active crossover - $315. Sound Solutions 190 Front St.,
Marietta, OH 45750, 614-373-8486.

AUDIO RESEARCH
DEMONSTRATOR

CLEARANCE SALE
D52B (2) $725.00 ea.
D100B (2) $837.00 ea.
D1106 (1) $1650.00
D3506 (1) $2100.00
Prices are firm and sales are final. Purchaser liable for ship-
ping charges.

SOUND COMPONENTS INC.

2710 Ponce De Leon
Coral Gables, FL 33134

(305) 446-1659

AUDIO, VIDEO, ELECTRONIC Products. BEST Pricing!
Prompt Delivery! SONY, DBX, TEAC, TASCAM, ONKYO,
SOUND WORKSHOP, MAXELL, MOBILE FIDELITY RECORDS,

Others. SOUND IDEAS, Dept. AD, P.O. Box 340 Cary, NC
27511. 1.800.334-2483 (NC 919-467-8462).

A -Z SELECTION OF STEREO -ESOTERIC COMPONENTS
at Wholesale. Free catalog. Audio Unlimited, 1798 Technolo-
gy Drive, San Jose, CA 95110. (408)279-0122. 1-6 MTh.

AUDIO
HOW°

P.O. BOX 10973
St. Louis, Missouri 63135

Issue #4 is now available. It contains reviews of CRAMOLIN contact cleaner,
the DYNAVECTOR DV -100R and DV -100D moving -coil cartridges, the LINN
Ittok LVII pickup arm, the MARCOF "Glass Mat" platter plate, the HAFLER DH -
200, MICHAELSON & AUSTIN TVA -1, SUMO "Power", and SUMO "Gold"
power amplifiers, the MICRO SEIKI BL -91 and ORACLE turntables, the MUSI-
CAL FIDELITY bb -1 and POWERLIGHT MC -4 pre -preamplifiers, the SAEC
SS -300 platter plate, and the SPECTRA Disc Cushion. Issue #4 also features a
survey of interconnecting cables with reviews of cables from AGI, AUDIO -
CRAFT, AUDIONICS, AUDIO NOTE, AUDIO-TECHNICA, BELDEN, DISC -
WASHER, FULTON, MELCO, MITCH COTTER, NEUMANN, PETERSON, SAEC,
SOUND CONNECTIONS, SOLAR TRADING, SUPEX, and ZEPHYR.

Subscription rates to AUDIO HORIZONS' for four (4) issues are. U.S. - $16
(S20. by FIRST CLASS MAIL): Canada and Mexico - $18. ($22. by FIRST CLASS
MAIL) and outside North America - S24. (AIR MAIL) PLEASE REMIT IN U.S.
FUNDS ONLY. Sample copies of all issues of AUDIO HORIZONS are available for
$5.50 each (U.S., Canada, and Mexico), and $7.00 each (outside North America)

AmericanRadioHistory.Com



FOR SALE

AMAZING? ISN'T IT
The amount of nonsense that gets thrown around in the au-
dio world. If you are sick of being treated like a 5 -year -old
child by shoe salesmen masquerading as audio experts, you
owe it to yourself to give us a call. Our opinions are based on
a solid foundation of experience with the components we sell
as well as those sold by our competitors. Most importantly we
don't simply sell the finest audio equipment available, we ar-
range it in complementary systems designed to extract the
greatest benefit from your audio dollars chosen from among
the following lines we represent:
ACOUSTAT, ACOUSTIC ELECTRONICS, AUDIO RESEARCH,

AUDIBLE ILLUSIONS, ADCOM, AMBER, AUDIO INTERFACE,

AGI, AUDIO CONTROL, CONCERTRONICS, DENNESSEN,
DRACO, DCM, DECCA, DYNAVECTOR, ENTRE, FULTON,
GRACE, JR, KEF, LINN SONDER, LOSTRE, MARCOF, MERIDI-

AN, MICRO -ACOUSTICS, MICHAELSON, AUSTIN, MONSTER

CABLE, MORDAUNT-SHORT, MUSICAL FIDELITY, NAIM AU-

DIO, NAD, ORACLE, POWER LIGHT, POINT SOURCE, PRECI-

SION FIDELITY, QUAD, REGA, ROGERS, SNELL ACOUSTICS,

SOUNDLABS, SPATIAL COHERENCE, STRELIOFF SYSTEMS,

STD, STAX, SUMO, SUPEX, TANDBERG, THETA, TECHNICS
REB.

SOUND BY SINGER, LTD.

227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere (A.E., M.C.. VISA ACCEPTED)

AN INDUSTRY FIRST!

Major audio journals agree that "Professor Johnson's As-
tounding Sound Show" is one of the best records ever made.
Its secret? Old-fashioned analog tape! Hear for yourself the
true musical realism of RR's exclusive direct -to -tape process.
Mastered at 45rpm hatf-speed by Stan Ricker, RR 7 is avail-
able at selected audio dealers, or direct from Reference Re-
cordings, Box 77225x, San Francisco, CA 94107 $14.95
postpaid in US. Send for review reprints and free catalog.
Dealer inquiries invited.

FOR SALE FOR SALE

AMPEX, MAXELL, TDK, FUJI, BASF at tremendous savings.
Free catalog. Audio Unlimited, 1798 Technology Drive, San
Jose, CA 95110.

Ampzilla I (in warranty) $575, SAE Mk I Preamp $225.
Soundscraftsmen 20-12 $150, Thorens 125B $175. All mint.
(714) 793-8853 evenings.

AN AUDIOPHILE TURNTABLE FOR $299? WITH A GRACE
tonearm? Impossible you say? Call or write: HCM Audio, P.O.
Box 2029, Chico, CA 95927. (916) 343-0558.

AN EXCLUSIVE IN MINNESOTA!
Fulton Musical Industries Newest dealer! The complete line,
from head shell leads to the famous Premiere system. The
Nuance, 100, 80, Midget Monitor speakers; Fulton Audio
Cables (Brown & Gold), Interconnects, Cartridge, Kinetic Bar-
rier & Tone Arm. THE MUSICAL EXPERIENCE, 704 East
Lake Street, Mpls, MN 55417 (612) 8246200.

B&W SPEAKERS
AUDIO SALON, 1612 Elizabeth Ave., Charlotte, NC 28204
(704) 3333306 shipped prepaid.

CAPACITORS FOR ENERGY STORAGE BANKS Tube folks:
4000MFD 300V, 4800MFD 200V Solid state folks:

76,000MFD 16v, 40,000MFD 30V Many others. $5.95 each.
Chris Hoelzle, 2959 Babb St. Costa Mesa, Ca. 92626. (714)
957-1249.

CARTRIDGES and STEP-UPS USED and DEMO: AKG P8ES,
X8S, X6E, Audio Technica AT3OE w/trans, Denon DL103C
w/AU320, Denon DL103D, Direct Excel Sound ES10E, Dyna-
vector DV100R, DB Systems 4, Fidelity Research FR1 Mk7.
Grado Sig. Illa, KOETSU rosewood, Mayware MC -2, Lentek
head amp, Marcof PPA-1, Levinson JC.1DC, Signet MK -111E
w/box, Sonus Gold Blue, Stanton D6827, Supex

SD900E+Super, Van Den Hul line contact stylus. Prices and
details (617) 9692727 BOB HEENAN, P.O. Box 782, Brook-
line Village, MA 02147.

CARTRIDGES, TONEARMS, TURNTABLES, MOVING
COILS - excellent selection at great prices. Free Catalog.
Audio Unlimited, 1798 Technology Drive, San Jose, CA
95110. (408) 279-0122 1-6 M-Th.

CATALOG YOUR MUSIC LIBRARY. For free details send a
stamped, self-addressed envelope to Lance Systems, 100 Al -
lens Creek Rd., Rochester, N.Y. 14618.

CHARTWELL: SEE ROGERS & CHARTWELL

COMPONENTS FOR THE AUDIOPHILE
Q/LC Audio has Precision Fidelity, Amber. Marcof, Hatter,
Vandersteen, DCM, Axiom, Lustre, Thorens, Nakamichi, Au -
dire, Grace, PS Audio, Bass Mint, Adcom, Hitachi, and more.
Write or call: Q/LC Audio, 1006 Berkshire Road, Dayton, OH
45419 (513) 298-9330. (513) 2937287 World wide shipping.

CONNECTICUT: A.D.S., Advent, A.P.T. Holman Audio Pulse,
B&O, B.I.C., Carver, Citation, Dahlquist, D.C.M. Time Win-
dows Polk, Hafler, Harman/Kardon, J.B.L., Mitsubishi, Na-
kamichi, Ortofon, Phase Linear, Micro -Acoustics, N.A.D.,

Stan, Tandberg, Yamaha, Cizek, Signet. Will ship prepaid.
Sounds Incredible, 39 Federal Road, Brookfield, CT.,06804.
(203) 775-1122-phone quotes only. TF

CONNOISSEUR BD1 TURNTABLE Belt Drive, 37 logged
hours. w/mtg hole for Grace 707. $75 408-279-1425, 259-
9648.

CONRAD-JOHNSON
AUDIO SALON, 1612 Elizabeth Ave., Charlotte, NC 28204
(704) 333-3306. Shipping prepaid.

COTTER MKII "1", LUSTRE GST 801, SUPER SDX 1000
LISTENING ROOM, INC. 2764 Hanover Circle, Birmingham,
AL 35205 (205) 939-0702.

CROWN SX-724 Tape Deck with all acces. Mint Cond. 515-
284-1723 or Box 713 Des Moines, IA 50303

The Original Short Story
"Some moving coil manufacturers
mysterious ways. At Dynavector,
we like to think we are
constantly (and re-
lentlessly) moving forward
to recreate the excitement
of the original musical per-
formance.

Shorter is better.
"Dynavector has uncovered
the real truth. By using micro-
miniaturization of internal components and a can-
tilever of only 2.5mm in length, the realization of
tremendous transient attack-coupled with excep-
tional trackability-is finally at hand.

"With this short cantilever (2/3 the size of tradi-
tional cartridges), the resonant frequency in our
DV/Karat series is greater than 50kHz.

How we did it.
"The resultant effect of such a high resonant fre-
quency made possible the elimination of all rubber
used in its most traditional sense-as a damper.

move in "Rubber, as used in
this sense, has two major
faults: it is subject to
temperature change as
well as deterioration with
age. Thus, our cartridges
are not at the mercy of
`the creeping time effect
of rubber.'

100R complete But in the final analysis...
(not to scale) "...The truth is always in the listening. Please ask

your dealer for details on the new generation
Dynavector MC cartridges-the new 100 Ruby, 100
Diamond and the 20A and 20B Mark 2 series. And,
ask about our DV 505 tone arm and two great trans-
formers.

"For a great ending to your next component pur-
chase, make it Dynavector. Wouldn't it be just a little
criminal to buy anything else?"

Dynavector Systems USA, Inc., 7042
Owensmouth Ave., Canoga Park, CA 91303 (213)
702-8025.

Dynavector
AmericanRadioHistory.Com



FOR SALE
FOR BEST PRICE -IMMEDIATE DELIVERY ON Onkyo, Nik-
ko, JBL, Tascam, Celestion, E.V., Technics, Warfedale, Mar-
cof, Ariston, Lux, Grace, Eventide, and Sennheiser to name a
few - Paul Kadair's, Inc., Baton Rouge, Louisiana, (504)
924.1001.

FOR MUSIC LOVERS ONLY
We carry one of the finest selections of Audio Equipment
designed to reproduce Music available anywhere, and backed
by an outstanding service department. We also keep you in-
formed with a FREE Quarterly "Audiophile's Newsletter" and
offer a liberal Trade -Up policy. We will guide you in your selec

tion, but we let YOU make the decision. After all, why should
anyone (reviewer, dealer, or friend) tell YOU how to spend
YOUR MONEY? LET YOUR OWN EARS be your guide! There is

NO "BEST," there are a number of excellent components
that fit different persons individual needs. We can guarantee
that ANY equipment YOU select from us is high quality, reli-
able, and highly recommended.

AUDIOPHILE'S SOUND STUDIO

3313 University Avenue
Madison, WI 53705

(608) 238-7600
"THE FINEST IN STEREO COMPONENTS"

the audio advocate
SME
Polk
Gale
Cizek
Supex
Ariston
Magnepan
Apt Holman
Fulton Cable
Audio Research

Conrad -Johnson
Keith Monks

Nakamichi
Acoustat
LS3/5A

Onkyo
Hafler
Grado
Rega
ADC

505 Millburn, Avenue Millburn, N.J.

(201) 467-8988

FOR SALE FOR SALE
FOR SALE

Lynn Sondeck turn. ($695)
Grace 707 mod. ($100.), Asak Cart. ($195) Ampzilla Ila (new
$750.), Conrad Johnson pre -amp. ($510), Stax Mark 3
phones ($215.) Mylar DQ10's w/stands ($725.), Fulton 14'
speaker cables ($85.), Marcof lh ($95.), Sleeping Beauty
cart. (never used $195.), Onkyo T-9 tuner ($180.), equipment
seldom used, most under 1 yr. old, have papers. Absolute

mint condition! If bought sep. = $3,745., whole system
$3,490. Call Jay -1.313-485-4597.

Free 5.00 T -Shirt
TDK: SA -C90 (New) 2 89

TDK: AD -C90 .. (New) 2 39

TDK: SAX.C90 ... (New) ...4.79

TDK: OD -C90... (New) ....3.59

Ampex: Grandmaster I -C90 2.59

Ampex: Grandmaster II -C90 2.89

Scotch: 212-7R-1800 4.49

TDK: VHS; VAT 120 14.95

TDK: SA -C60... (New) 2 25 TDK: LI800 5.19

TDK: MA C90 699 TDK: LB -1800 6.49

TDK: D.C90... (New) 1.69 Ampex: Grandmaster

1800 tt. Reel 5.00

BASF: Pro II ar III.C90 2 89 Scotch: 207.711.1800 5.49

Scotch: Master II or III 309 Scotch: Master I

or II C60 (Sale) 1.99

Free T -Shirt with every order over 40.00. State size. All
tapes can be assorted.
Add 3.50 shipping; Also, will match any price on com-
plete line of Maxell. Free catalog 100% guaranteed. 412-
283.8621. M-Th 8-3:30. Visa and MC Tapes World 220
Spring St. Butler, PA 16001.

GONZA WIRE is m 12 gauge, twisted, SAFE speaker wire 450

per ft, TMA Record Sleeve 50 for $15, COD OK, Samples
$1.00. Audio House, 4304 Brayan, Swartz Creek, Mich.
48473.313-655-8639.

GRACE & SUPEX
We offer the Grace 707MK2 (Linn Mods too), 704, F9 -E, F8 -L
and Supex cartridges. Free Shipping. Visa & M.C. OXFORD

AUDIO CONSULTANTS, Box 145, Oxford, OH 45056,
(513)523.3333.

HEATHKIT TV CABINET, GRA-602.25 for GR-2000 or 2001
TV's. $150. NO SCRATCHES. 408.279.1425 day. 408.259-
9648, eves.

Hi -Fi Enthusiasts - Experience what in-house service facili-
ties, quick shipments, low prices and brand selection can
mean to you. Team your abilities with the best supplier to
make selling discounted hi-fi a pleasure. Write Hi -Fi Ware-
house Dept. 20, 1006 Haddonfield Road, Cherry Hill, NJ
08002.

AT SOUND COMPONENTS, INC.
WE'VE GOT IT ALL.. .

ADCOM...APT. CORPORATION... AUDIONICS... AUDIO PRO...
AURAL ACOUSTICS... BANG & OLUFSEN... BEDINI... BRAUN...
BRYSTON... DCM... DENON... EMT... FIDELITY RESEARCH... GRACE...
GRADO SIGNATURE... GOLDMUND... HAFLER... HAROLD
BEVERIDGE INC.... HARTLEY... H.Q.D. REFERENCE SYSTEM...
JANIS... JVC... KEF... LINN PRODUCTS... MAGNEPAN... MARK
LEVINSON... MICHAELSON & AUSTIN... PYRAMID METRONOME...
QUAD OF ENGLAND... REGA RESEARCH... ROGERS... SEQUERRA.. .
SCHEIBER... SOUND CONNECTIONS... STAX... SYMMETRY...TANDBERG...
TRILOGY... YAMAHA... Also a large selection of specialty records.

And the highest quality
music recording services
available. We ship prepaid

Serving t

ound
in the
complete exportSph

spoken and
Audio Communitycom lete facilities.

for five years.

"ompón¢nts, Inc.
2710 PONCE DE LEON BLVD, CORAL GABLES, FL 33134

Viso, Master Charge. American Express b Diner's Club accepted (305) 446-1659.

GRAPHIC EQUALIZER KIT - ONLY $100 PPD.
Twelve bands/channel, 100 dB S/N. Free info. or send $2.50
for instruction manual with Len Feldman's review and copy of
May 1978 Radio Electronics cover story. (Refundable with
purchase.) Symmetric Sound Systems, Dept. A, 912 Knob -
cone Place, Loveland, CO 80537.

GUSS 3-D SPEAKERS -A SONIC REVELATION
. "totally superior" ... Pavlo Elvira, Metropolitan Opera

Spine tingling realism. Awesome bass impact and 3-D image-
ry. Custom-built by "One of the most powerful men in
sound." (Modern Hi -Fi. 6/75) for connoisseurs disenchanted
with all top -rated speakers. Priced from $1600. For demo
telephone: (212) 580-7401.

HAFLER DH -101 PREAMP

We expect to be in stock on this exciting new preamp by Dec.
12th. Kit price is $199.95. Custom wired and tested,
$299.95. Immediate prepaid prepaid shipment shipment via
UPS. THE AUDIBLE DIFFERENCE, 435 Tasso, Palo Alto, Cali-
fornia 94301. (415) 328.1081. TF

HAFLER DH 200
AUDIO SALON, 1612 Elizabeth Ave., Charlotte, NC 28204
(704) 333-3306. Shipped pre -paid.

HAFLER HEADQUARTERS IN CANTON, OHIO The Listen-
ing Room, 1807 Cleveland Ave. NW. (216) 452-6332. TF

HAFLER-NEW MONO AMPLIFIER
We are stocking the following: DH -101K $199.95, DH -101A
$299.95, DH-101AP $399.95, DH -102 $74.95, DH -I03
$19.95, DH -104 $24.95, DH -105 $24.95, DH -106 mod kit
$19.95, DH -201 rack mount kit $24.95, DH -202 bridging kit
$24.95, DH -200K $329.95, DH-200KE $339.95, DH -200A
$429.95, DH 200AE $439.95, DH300A mono power amp
$449.95. Free shipping in U.S. We ship worldwide. Visa &
M.C. OXFORD AUDIO CONSULTANTS, Box 145, Oxford, OH
45056 (513) 523-3333, Cable: OXAUDCON.

HAFLER PREAMP MODIFICATION

BY MUSICAL CONCEPTS
The already exceptional DH -101 preamp has been dramati-
cally improved. Matched polypropylene capacitors in the au-
dio signal path, a sixfold increase in power supply capacity,
and upgrading other critical components give the DH -101
greater clarity, increased dyanamic range, and extended
bandwidth.

Extensive listening comparisons with other fine preamps and
live music reveal that the Musical Concepts MKH-101 rivals
the best in sound quality.
The MKH-101 kit available from audio dealers, or direct, for
$100. Installed- $150.

Musical Concepts
522 Impaal
Hazelwood MO 63042

(314) 895.4984

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES,
RECEIVERS, CASSETTE DECKS. BEST PRICES - IN STOCK -

IMMEDIATE SHIPMENT. (213)467-5725.

HIGH END Discounts. Send SASE and best pricing to: Box
18009, Seattle, WA 98118.

CARVER IN THE SOUTH!

In stock! Fast, free shipping. READ BROS. STEREO, 593 King

St. Charleston, S.C. 29403 (803) 723-7276.

GOLDEN
gramophone

Marco)
Micro Sell
M&K
Mitch Cotter
Nekamlchi
Polk Audio

Audio Research Fidelity Research Rega
Advent FMI (Fulton) Rogers
ADS Grace Shure/SME
Apt/Holman Grado Signet
Beveridge GAS Snell Acoustics
Boston Acoustics Hatter Sony
Dennesen Kenwood Stax
Devon Koetau Sumo
Dual Linn Products Symmetry
Dynavector Magnepan Products Tandberg
2868 W. Market St. Akron, Ohlo 44313 Phone (216) 884-4411
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FOR SALE FOR SALE
HIGH END IN THE MIDWEST

Linn Sondek Rega Theta
Audible Illusion Grace Symmetry
Precision Fidelity Stax Acoustat
Mordaunt Short KEF Meridian
Connoisseur Revox Audionics

Featuring: Bryston Mod - All Models
Dahlquist D010Mod For Improved High End

NEW  THETA  DETAILED  THETA  DYNAMIC  THETA
Put Theta Tube Equipment at the top of your Christmas
List. An Audible Improvement to any system!
Save $ List Sale
KEF 8139 Drivers 120.00 105.00
Acoustat Monitor 4 3000.00 2250.00

Audio Renaissance (816) 5313261
4122 Broadway -Kansas City MO 64111

HIGHEST QUALITY USED EQUIPMENT FOR SALE: McIn-
tosh C28, $425; Yamaha Cl, $1000, Yamaha C2, $400,
Phase Linear 4000, $300; B&W DM7Q $800 pr., Marantz 7T,
$200, GAS Thalia, $235; GAS Thebe, $325; Thorens TD12611

w SME $550; Advent Soundspace, $500; H/K Citation 11,
$200; McIntosh ML1C, $350 Pr. Magnepan MG II Black,
$600 pr. JBL Jubal, $475, Pr; M&K Subwoofer, $125 ea; In-
finity Quantum 2 Spkrs. $950 pr. GAS Son of Ampzilla, $275;
H/K Citation 17 $275. New Haller amps & preamps in stock.
Goldmund turntable and tonearm on display. All Used equip-
ment guaranteed 90 days parts and labor. Audio Consult-
ants, 1014 Davis Street, Evanston, II. 60201. (312)864.9565,
Audio Consultants, 757 N. Milwaukee Ave., Libertyville, II.

(312)362.5594.

HIGH MAIL ORDER PRICES?

Not at STEREO VILLAGE
ADC, Advent, ALAI, AR, Audiovox, Audio-Technica, Cerwin
Vega, Clubman, Craig, dbx. Dual, Empire, EPI, ESS, Fisher,
Grado, Inter Ego, Jensen, Jet Sounds, JVC, Kenwood, Koss,
Klipsch, Kriket, Linear Power, Magnadyne, Marantz, Maxell,
Metro Sound, Micro Acoustics, Mitsubishi, Onkyo, Panasonic,

Pickering, Pioneer, Polk Audio, Sansui, Sanyo, Savard, Sony,
Sharp, Shure, Sonus, Stanton, TEAC, Technics, TDK, Visonik,
Yamaha and more!

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 3021 Peachtree Rd. NE, Atlanta,
GA 30305, (404) 233.5346.

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 1067 Morrow Industrial Blvd., Mor-
row, GA 30260 (404) 968.0281.

HIGH MAIL ORDER PRICES?

Not at STEREO VILLAGE, 2411 Cobb Pkwy., Smyrna, GA
30080, (404) 953-1030.

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 5029 Veterans Memorial Blvd., Me-
tairie, LA 70002, (504)455-1461.

HIGH MAIL ORDER PRICES?

Not at STEREO VILLAGE, 516 West Bank Expwy., Gretna, LA
70053, (504) 366-3238.

HIGH PERFORMANCE LOUDSPEAKERS factory direct.
LS3/5A and other equivalents. European drivers, speaker en-
closures, kits, finished systems. Student reps needed. Box
18009 Seattle, Wn. 98118 and Box 12242 Jacksonville, FL
32209.

HORNS-WOOFERS-MIDS-TWEETERS at tremendous OEM
savings. Altec, CTS, Electro -Voice, Pioneer, Panasonic, Peer-
less, Phillips, Polydax and many others. Dozens of hard to
find items. Huge selection of crossover network components,
automobile systems, and musical instrument loudspeakers.
Send $2.00 for catalog, refundable with purchase: SRC Au-
dio, Dept. AD, 3238 Towerwood Dr., Dallas, TX 75234.

INFINITY BLACK WIDOW GF $130. (215) 839-7609

HAFLER IN THE SOUTH!

In stock, the superb Haller DH -101 preamp. Kit $199, factory
assembled $299. New: DH -200 amp. Immediate free ship.'
ping. Also Fried, Carver, Vandersteen, NAD, Spica, Audionics,
PS, Klipsch, more. READ BROS STEREO, 593 King Street,
Charleston, S.C. 29403 (803)723.7276.

CUT HIGH SPEAKER
COSTS Speaker Factory Mail Order has

ten sound ways to save you money
on speakers. Ours sound just as

good, but save you up to 50%
compared to other brands.

Why? Be-
cause you get

them direct
from the Fac-
tory! Cut out
the coupon

and we'll rush
your our new
color catalog

absolutely
free!

I can hardly wait! I'm enclosing $1.00 for 1st class
postage and special handling.

 I'm anxious to find out more, but regular mail is O.K.

Name

Address

City/State/Zip

Mall to: Speaker Factory Mall Order, Inc. Dept. SC 10
1101 N. Northlake We, Seattle, WA 98103

914-472-4558
 HILL PLASMATRONICS
 KEF 105 II
 B & W 801
 SNELL ACOUSTICS

(IMPROVED)
 QUAD ESL
 PERSPECTIVE SPEAKERS
 THRESHOLD
 BRYSTON
 PRECISION FIDELITY

 BEAMING
 SPATIAL
 GOLDMUND

RADIAL TONE ARM
 LUSTRE
 KOETSU
 DYNAVECTOR
 JVC MC -1. QL-10
 MARCOF
 MUSICAL FIDELITY

R. H LAB  DAHLOUIST
 NAKAMICHI  PYRAMID
 YAMAHA  DRACO CPU
 TANDBERG FM TUNER
 JANIS  HAFLER
 GRADO  JR
 SEOUERRA  LINN SONOEK
 POLK AUDIO  SUPEX
 GRACE  VPI
 S.M.E.  FULTON

the listening room
590 Central Park Ave., Scarsdale

Mon, Thurs 10 AM-9PM  Tues, Wed, Fri 10 AM-7 PM  Sat 10 AM -6 PM
Ample Free Parking  Credit Cards Accepted

We Ship FREE Anywhere in the Continental U.S.A.

H & H INTERNATIONAL
is proud to present its family of new products

AUDIO -STATIC LOUDSPEAKERS

This Dutch -made electrostatic
loudspeaker was extremely well
received at the summer C.E.S. Ef-
ficient, hearty, not amplifier -sen-
sitive, with surprising bass per-
formance and dynamic range, this
is a most unusual electrostatic.
Available in 2 or 4 panel configu-
ration, ivory or black. $1995 to
$3495.

DUNLOP SYSTEMDEK TURNTABLES

Top -rated Scottish turntable from
noted designer with oil -pumped
bearing, unique suspension, and
101/2 lb. platter. Sonically (and
aesthetically) outstanding. $795.

SYRINX TONEARMS

England's top -rated and best
sounding tonearm using SME
mounting hole. What else is there
to say? $550.

SKS "INTAGLIO" LOUDSPEAKERS

Selected by Koetsu as their dem-
onstration speaker at Cunard -
London '80, this surprising British
loudspeaker combines the clean
and accurate British sound with
heretofor unheard-of dynamic
range & 120 db SPL capability!
$995 pr.

HADCOCKTONEARMS

An updated, well -damped ver-
sion of a moderately priced Brit-
ish favorite. New features, top -
sounding, and compatible with
the broadest range of cartridges.
$250.

AVF STANDS

Probably the handsomest, best
constructed and finished speaker
stands we've seen. More expen-
sive and worth it. From England.
$75/pr. and up.

H & H INTERNATIONAL
3047 West Henrietta Road

Rochester, NY 14623

(716) 424-4827
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FOR SALE FOR SALE

VIE ELECTRONICS REAL TIME ANALYZERS, etc. Some
very slightly used demonstrators at discount. Full factory war-
ranty. Money -back guarantee. JML Company, 39,000 High-
way 128, Cloverdale, CA 95425.

JANIS WOOFERS

are the best universal subwoofers available. Hear them to-
gether with the Janis Interphase crossover amp at OXFORD
AUDIO CONSULTANTS, Box 145, Oxford, OH 45056, (513)

523.3333. Free Shipping in U.S. We also ship worldwide.
CABLE: OXAUDCON.

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices! Fast, free shipping.
READ BROS. STEREO, 593 King St., Charleston, S.C. 29403.
(803)723-7276. Also Hafler, PS Audio, NAD, Carver, more.

LEACH POWER AMP, 150/CH MINT COND. $490. list
$800 (212) 886.5945.

LEARN MUSIC THEORY AT HOME with a correspondence
course. Send for free information. TECLOR MUSIC SCHOOL,
323 Franklin # 804, Dept. 131, Chicago, III. 60606.

PIONEER SAB500 AMP AND TX 7500 TUNER COMBINA-
TION. Original Cartons, Etc. $250.00 Firm. Jon at 602.364-
3921.

INTERFACE SPEAKER SYSTEMS BY E.V. BEST PRICES

IMMEDIATE SHIPMENT. (305) 462-1976.

John Curl is alive and well and living in Berkeley. And he
has just designed the finest moving coil head amp in the
world. It's called the SOTA Head Amp and with it you will for
the first time hear what until now has been only the promise
of moving coil sound. $250 postpaid from The Audio Compa-
ny, Box 13038, Oakland, CA 94661.

KIRKSAETER HAS COME TO NEW JERSEY!

Kirksaeter jetzt endlich in New Jersey! Kirksaeter enf in arrive
a New Jersey! + Rogers + Denon +RG + Adcom + Michell
+ + more. AUDIO CONNECTION, TEL: (201) 239-1799, 615
Bloomfield Avenue, Verona, NJ 07044.

KLH-Nines Pair Mint $950. FOB Bradenton Florida 813-792-

9353

LAST WORD IN HI -PERFORMANCE STEP-UP DEVICES!
You choose the low impedance m/c cartridge but step it up
with the NAGATRON AG -9200. This 99.99% chemically pure
silver wire, dual torrgidal transformer offers a s/n of over 135
db, IM distortion under 0.0001% and a frequency response of
5-100Khz. Phase coherence and time domain errors are re-
duced below any other transformer available to date. All this
and only $325. Shipped prepaid in US. Project One, 5410
West 12, Little Rock, Ark. 72204 (501)661-1440.

Connecticut's Progressive Audio Store
Acoustat / ADS / ADS Pro / Apt -Holman / Audionics / Audio Pro / Bryston / Carver
Conrad -Johnson / M.A. Cotter / Dahlquist / Denon / DCM / Dynavector / Grace / Haller
JVC Laboratory/ KEF/ Magnepan/ Marcof/ Mirage / M&K/
NAD/ Nakamic hi / Oracle/ /
Supex / Symdex / Vandersteen / Win Labs / Yamaha.
400 titles of direct -digital discs. Audiophile
accessories. Keith Monks record cleaning.
All shipments prepaid and insured.

105 whitney ave., new haven, ct 06511 203-777-1750 m -w 10-6 th&f 10-8 sa 10-5 me/visa/amex

Bedini The only amplifier that can
challenge the quality of a Bedini
amplifier is another Bedini.

To prove the point that this Class
A series of DC -coupled amplifiers
works small miracles, try a light-
weight 25/25 with a pair of Quad
electrostatics.

Besides its sonic achieve-
ments. the 45/45 and 100/100
(with top open) have impres-
sive specifications: Frequency

response at 1W is flat from
DC to 100kHz. and at full
power: DC to 30kHz at
less than 0.25% THD.

Dealer inquiries invited

Marketed by:

Bedini Electronics, Inc.
13000 San Fernando Road. Unit #9

Sylmar, California 91342
(213) 367-7762, 367-6563

FOR SALE

LEVINSON ML -1, LNC-2, LNP-2, ARC SP -6B, D-120, D76A,

CONRAD JOHNSON POWER AMP, MAGNAPAN TONEARM,
KOETSU, COTTER MK21, FR GH ss w/B-60, PYRAMID T-1,
LINN SONDEK. CALL 518-370-4348 or 518.438.0180.

LEVINSON ML -1 w/LEMO VERION CABLES SN 2724
$1250.00; also New Series 20 PA.1000 Tone Arm $100.00.
Ph. (906)485.4174

LEVINSON ML -3 AMP $2295. also ML -1 preamp $1195.
(305)987-7819.

UNN DISC SYSTEM, SPEAKERS & NAIM
We know that some components reproduce sound much
more faithfully than others. For those who can hear the differ-
ence we offer the Linn Disc System. Linn Sondek LF 12 IV II
arm & Asak cartridge; Linn Speakers; PMS, DMS, S.A.R.A.
(uni- or bi-amped) & K.A.N.; Naim Electronics; head amp,
preamps & amps. Free shipping. OXFORD AUDIO CONSULT-
ANTS, Box 145, Oxford, OH 45056, (513) 523-3333.

LOW NOISE AUDIO TUBES

TYPE BRAND PRICE

KT88 Genelex $30.00 Ea.
KT88Mp Genelex $65.00 Pair

12AX7 K Type (Low Noise) $ 2.65 Ea.
12AT7 K Type $ 3.90 Ea.
12AU7 K Type $ 3.90 Ea.
6L6GC K Type $ 3.90 Ea.
6550A GC $ 7.00 Ea.
655OMp GC $15.50 Pair
7027/12AX7A GC $ 6.75 Ea.
6CA7 Amperex $ 4.75 Ea.
6CA7/EL34Mp Amperes $ 9.95 Pair

**PLUS MANY OTHER TYPES AVAILABLE**
TEMTRON ELECTRONICS LTD., 15 Main Street,

East Rockaway, NY 11518
CALL TOLL FREE 800/645-2300

IN NEW YORK 516/599-6400
$25.00 Minimum; C.O.D. or NET 30 with references

FOR C.O.D. add $1.50 for shipping and handling

Our new speaker kits were designed
utilizing the finest bextrene woofers,
soft dome tweeters, and matched
2nd and 3rd Order networks. These
speaker kits offer unparalleled
accuracy of reproduction for the
price. Send $2, refundable upon
purchase to:

The Speaker Works
Box 303- Canaan, NH 03741
603-523-7389

The KA/STAT
The NEW
most
definitive
miniature
monitor
in the
world

For dealer Information call:
KINETIC AUDIO INTL., LTD.

6624 W. IRVING PARK RD.
CHICAGO, ILLINOIS 60634

3,2-6e5-6609
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FOR SALE

LOW COLORATION POLYPROPYLENE CONE,
WOOFERS AND MID -RANGES AT JOBBER PRICES

Individual machine run response graph packed with each driv-
er. Cross -over and enclosure data included. The low mechani-
cal Q and high internal dissipation of Polypropylene as a radi-
ating element makes these woofers and mid -ranges flat
(±1.5 db) over their operating ranges.

12" Woofer. Acoustic suspension type, very long throw,
vented voice coil. Ruler flat to 1500 hz. $34.50 ea.

43' Mid -Range. Solid back, ferrofluid damped, fiber cavity
pad. 400 to 4000 hz. $19.50 ea.

Send self-addressed stamped envelope for details or order
direct from:

SPEAKERWORKS 1910 Seneca Lane, Mt. Prospect, IL 60056

MARANTZ 7 preamp and 86 amp just serviced to spec. Make
offer/will separate. Also Fisher R 200 Tuner and Imperial 7
speakers. P.O. Box 1677 Sunset # 1592 HWD, CA 90028

MCINTOSH EQUIP. BOUGHT -SOLD -TRADED eves. wkends;

(607)865-5387; SDR, Box 387, Walton, NY 13856.

McINTOSH MC2205 power amp w/cab $1075; MAC1900
receiver w/cab $650; MQ101 equal. $140. All exc. (216) 464-
1629.

McINTOSH tube and transistor used equipment for sale.
Large inventory of solid state preamps, power amps and inte-

grated amps plus tuner/preamps. Some collectibles and
wood cases. Manuals, etc. BOB HEENAN, PO Box 782; Brook-
line Village, MA 02147 (617) 969-2727.

MERDIAN
AUDIO SALON, 1612 Elizabeth Ave., Charlotte, NC 28204
(704) 333.3306. Shipped pre -paid.

METAL FILM RESISTORS, RN55, 0.35 watt, 107 values
from 10 ohms to 1 Meg, 254 each. 10 per value/$1.80, 50
per value/$7.50. Send stamped self addressed envelope for
list of values and order form. New gold plated shielded RCA
type phono plugs, $1.75 each. Minimum order $10.00. Quan-
tity discounts available. Old Colony Parts, Box 243, Dept. A,
Peterborough, NH 03458.

MICHIGAN AUDIOPHILES
Apt Holman Grafyx PS Audio
Adcom Haller Rega

Boston Acoustics Hitachi Revox
Bryston Isobarik Snell
Conrad Johnson Linn Sondek Spendor
Dahlquist Mission Spectrum
Dual NAD Stax
Grace Nakamichi 3D Acoustics
Grado Signature Onkyo Threshold
GAS Polk Audio

ABSOLUTE SOUND

"Michigan's High Accuracy Audio Dealer"

Detroit, 12400 Morang Ave. (313) 527-2244
Royal Oak, 4354 N. Woodward (313) 549-7550

Ann Arbor, 312 S. Stae St. (313) 662.2026
East Lansing, 1045 East Grand River (517) 351.9300

Shipping Prepaid

A Banana Plug Is Not For Audio!

The Fulton Audio Connector (Pat. Pend.)

They're hand-me-downs from electronics. and can lose 30% of

the music. This is a gold-plated. high -mass, solid copper device

which transfers maximum power without being frequency -
selective. Standard equipment on Infinity's 522000 IRS
speaker. OC to gigahertt; no loss and zero phase -shift at rated

music power. 2 sites: Sm =2400 sine wave watts to 550 music

rated watts. 529.95. ppd. Lg.=30000sww.10.500 mrw, 54895

ea. ppd. Mfgrs. write for bulk pricing. FMI, 4204 Brunswick N.,

Mpls.. MN 55471.

FOR SALE FOR SALE

MARANTZ 108 STEREO TUNER in orig walnut cabt. Model 7
Stereo Console and Model 8B Stereo Amplifier. All in mint
condition. $2000. lot. Iry Rose, 3333 Commercial. North-
brook, IL 60062 312-291-2266.

MINT DEMO AND NEW EQUIPMENT AT SUBSTANTIAL
SAVINGS!

Sequerra Pyramid $1895 pr., Acoustat Mon. 3 1595, Rogers
Exp. Mon. 550, Spendor BClrose 595, Spendor SA1 350,
Harbeth HL 550, Trilogy 350, Quatre spkrs. 325, JR149 325,
JR150 495, JR woofer 240, JR x -over 138, Hill Plaxmatronic
5500, Magnepan MGI (new) 440 & MG2a 695, Mission 710s
250, UEP Coles 895, UEP Dynaribions 1750, Sumo 440wpc.
amp 1495, Theta preamp 695, Quatre GC500 695, GAS
Grandson 295, AEA520 preamp 350, Rappaport PRE1A
preamp 395, Beard p50 amp 995, Beard preamp 595, HK
Citation 12 deluxe 195 Radford SPA60 195, Pioneer SA9900
int. amp (110 wpc.) 395, Draco CPU tuner 550, Audio Pro
receiver 750, STD 305M table 395, Dual 1264s (new) 225,
Sony PS4750 table 175, and also a selection of quality car-
tridges.

Paul Heath Audio, 3047 W. Henrietta Rd., Rochester, NY
14623, (716)424-4916

MIXER made especially for tape duplication. Will produce en-

hanced high quality second generation tapes. KUHN ELEC-
TRONICS, 1801 Mills Ave., Norwood, OH 45212. TF
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Most cartridge lines and equipment at Wholesale-Best
prices, plus monthly specials. Free price list. Audio Compo-
nent Systems 1329A Union Mill Road Olympia, WA 98503

MUST SELL. Cotter MK -2 Hapi One (improved), Stax SR -5,
Hafler DH -200, Bose 901 III. (802) 295-7629.

Western
Pennsylvania's
Quality Audio

Dealer
Oracle
Threshold
Bedini
Apt/Holman
NAD
Mitsubishi
Sony
Adcom
Haller
Tandberg
Dynavector
JVC Pro
Fidelity Research
Supex
Denon
Ortofon
Accutex
Grado

Dozens Of Others

Daniel Queen
Magneplanar
Polk
Advent
M & K Systems
DCM Speakers
B&W
Trilogy
Dex
Marcoff
Audio Standards
Cotter
DBX
Lustre
Grace
Thorens
Dual
Last

Direct - To - Disc Recordings
SHIPPED PREPAID X DIRECT

OVATION AUDIO
The Theatre

Shadyside, Pgh, PA. 15232

(412) 441-4550

umku

A significant new loud-
speaker that will appeal to
both beginners and audio
purists alike.

SM -

Inception Audio Ltd.,
21 Progress Avenue.
Scarborough. Ontario,
Canada, M 1 P 4S8
Tel. (416) 298-3434
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A subscription to an
underground audio
magazine can cost
as much as $30!

A subscription
to BIASED
is yours for $1.
HOW CAN WE DO IT?

They ALWAYS tell the truth.
We lie a lot.

They ALWAYS publish on schedule.
We never do.

They are RESPECTED by the top
technologists and academicians
of the -audio world.
My mother likes me.

They DO NOT accept advertising.
We will even accept bribes.

and finally

They print HUNDREDS of pages
every year. We eliminated the
extraneous information and only
print a few dozen.
In the next issue, reviews of the Linn Ittok LV-II arm and
K.A.N. loudspeaker, an update on the Asak cartridge,
some hints on cables that can make a no -cost
improvement in your system, and more.

For a four issue subscription to BIASED. send $1 to
cover postage to. Audiophile Systems. Ltd., 6842
Hawthorn Park Drive, Indianapolis, IN 46220

FOR SALE FOR SALE

MKS AUDIO - ORANGE COUNTY - SO. CAL.
OPUS 3 RECORDS

Opus 3 recordings from Sweden are magnificent! Fine
Swedish pressings; natural miking techniques; exciting
performances of a variety of enjoyable music in superb,
natural, ungimmicked sound. We stock the test record
(all music; a terrific sampler) and all titles presently im-
ported. $15 each, plus $2 UPS per shipment.

We are the premier, top -rated high -end audio store in our
area. We ship prepaid and fully insured from stock im-
mediately. Visa and Mastercharge welcome. We carry
Conrad -Johnson, Quad, Rogers, LS3/-A, Spendor, QLN,
Snell, Mordaunt-Short, Fulton, Audio Pro, Leonard, Har-

man Kardon, Audionics, Audio Standards, Marcof, Linn,
Thorens, Grace, Supex, SOTA, Promethean, Stax, Platter
Matter. Our MKS Custom Litz interconnects and speaker
cables are the finest obtainable.

MIDDLETON, KEMP & SHEPHERD

AUDIO CONSULTANTS
(714) 6344577

1260 E. Katella Ave., Anaheim, CA 92805

Hours: Mon Weds Fri 11-9, Sat 11.6

NAKAMICHI

DAHLQUIST
HEGEMAN

ACOUSTAT

B&W
FULTON

MONTANA AUDIOPHILES
ROCKY MOUNTAIN HI -Fl

Brings you the Best
HAFLER MAGNEPAN

ALPINE HARMON/KARDON

G.A.S. TIME WINDOWS

DENON MICRO SEIKI

POLK AUDIONICS

ADCOM APT HOLMAN

812 Central Ave., Great Falls, MT (406) 761.8683

NAGRA IVS NON -SYNC RECORDER used 25 hrs. pref., L.

Sondek TT., VPI Base, new (201) 746-2794.

NAKAMICHI 620 AMP, MINT, 375.00. M. Dyer, 23 E. Main,
Strasburg, PA 17579 (717)687-6954.

í1111A1/7Lí1rE 7Vpi°
DEDICATED TO MUSICAL EXCELLENCE

OUR DEMONSTRATIONS OF AUDIO EQUIPMENT ARE UNIQUE. WE OFFER UNLIMITED TIME TO EVALUATE THE VERY FINE
COMPONENTS WE FEATURE OUR EXTENSIVE LIBRARY OF QUALITY RECORDINGS ENABLES YOU TO DETERMINE WHICH
COMPONENTS ARE OPTIMUM OUR EXPERTISE WILL HELP YOU TO DECIDE WHAT IS BEST AS WELL AS TO ENSURE A PERFECT
MATCH TO YOUR LISTFNING ENVIRONMENT
YAMAHA, NAKAMICHI, BRYSTON, APT-HOLMAN, COTTER, BANG & OLUFSEN, DAHLQUIST, NAD, BOWERS & WILKINS,

QUAD, LINN SONDEK, BEDINI, SHAHINIAN-OBELISK, BOSTON ACOUSTICS, PYRAMID, OHM, KLIPSCH, INNOTECH,
DENON, MARCOF, ADS, LS3/5A, REVOX, JVC PRO -LAB, FIDELITY RESEARCH, SIGNET, SUPEX, DYNAVECTOR,ETC....
FEATURING KLOSS VIDEO. DIGITAL AND DIRECT DISC RECORDINGS.
TRADE INS BUY -SELL USED EQUIPMENT PROFESSIONAL REPAIR SERVICE & HOME INSTALLATION. CREDIT CARDS
ACCEPTED FINANCING AVAILABLE

182 HENRY STREET  BROOKLYN HEIGHTS, NY 11201  (212)596.0888

Our Goal: Recreation of a Musical Event

Mark Levinson/Sales & Service in the West

On Display: Mark Levinson Audio Systems-HQD Reference System,
Linn Products, Rega Planar, Oracle, Fidelity Research, Koetsu,
Goldmund Tone Arm, Bryston, Pyramid Metronome -3 and T-1, QLN,
Rogers LS3/5A

christooher
-iansen
td

2984 Washington Street 9014 Burton Way
San Francisco, California 94115 Beverly Hills, California 90211
4151346-2991 213/858-8112

Mastercharge, Visa, American Express accepted. We ship prepaid within theU.S.

" 'MILWAUKEE! THE AUDIO EMPORIUM: Acoustat,
Amber, Audio Perfection Cables, Audio Pulse, Audire, B&O,
Beyer, Connoisseur, Conrad -Johnson, Dahlquist, Denon, Dy-
navector, Genesis, Grace, Grado, Haller, Linn, Lux, Mag-
nepan, Marcof, Mayware, Musical Fidelity, NAD, Peterson
Links, Polk Audio, RH Labs, Revox, Rogers, Snell, Sonus,
Stax, Sumo, Technics, Threshold, wide assortment of acces-
sories and direct discs. Open Tues, Wed, Fri, Sat 10-6, Thurs
10-8. Closed Sun & Mon. 6900 W. Brown Deer Rd., 354-
5082.

NEW AMPEX MASTERING TAPE 406 (7") 2.25, 407 (7")
3.25 New Scotch or Ampex LN-HO 1200x7 1.50, 1800x7
2.25, 4000x10 5.00 min. 20 pp. all boxed. New type 10"
metal Reels Boxed $4 min. 10 pp. other tapes Avail. Large
SASE for Details. MJS, 2514 Seaboard Ave., SJ, CA 95131
408.262.8793.

NORTHERN CALIFORNIANS

It is our goal to make the joy of music possible for everyone.
At any price we offer solid value, superior performance, and
traditional service.

We operate on the theory that you as our customer will
achieve the greatest long term satisfaction only through a
careful analysis of your audio requirements. We strive to offer
sober, highly cost effective solutions to meet your specific
needs. Please stop in for a refreshing experience with music.

OUR

Magnepan
Tandberg

Onkyo

JVC

AKG

Denon

Micro

Connoisseur

Soundcraftsmen

SELECTION INCLUDES:

Audioics
Threshold

Audire

Hafler
P.S.E.

Lux

Grado Sig.

Sonus

Grace

HIGH FIDELITY SHOPPE

1511 North Main Street
Walnut Creek, Calif. 94596

(415) 932.2242
"WE BUILD BETTER SYSTEMS FOR YOU"

Dahlquist
Chartwell

B&W

Cizek
AVID

Stanton
AIWA

M&K
Rogers

NORTHERN N.J.'s BRAND NEW AUDIO SALON
The Sounding Board, Inc.

Linn Sondek, Chartwell LS3/5A, B&W, Spendor, Great
American Sound, Supex, Stax, Adcom, Ultracraft, Mitsu-
bishi, Decca, Tandberg, D.B. Systems, I.M.F. Electronics,
Grado Sig., Obelisk, Monster Cable, Dahlquist, Audio
Pro, Grace, Cizek, Avid, Marcof, Micro Acoustics, Dual,
Strathclyde (S.T.D.), Audio Source.

We Ship Anywhere in the United States.
THE SOUNDING BOARD, INC.

(201)445-5006 Ridgewood, N.J.

A UNIQUE AUDIO STORE
Goodwin's is unique among audio dealers, offering a
few products which are acknowledged to be the best
values or simply the best available. These compo-
nents are properly set-up and may be auditioned in a
comfortable, relaxed living room environment. Our
reference is the Mark Levinson HQD system and the
ML -5 (Studer A-80) with 30 ips master tapes. We
operate by appointment to ensure a meaningful dem-
onstration under nearly ideal conditions.
Goodwin's sales & service for: The reference Mark
Levinson ML -1 & ML -6 preamps; ML -2 mono & ML -3
stereo power amps. The best sound/dollar Bryston
2B, 3B & 4B power amps.
The Linn Sondek LP -12 and the best value Rega
Planar 3 turntables. The Goldmund straight-line
tracking tone arm - our reference.
We also recommend: Symdex, Quad, Scheiber 360°
decoder, Win Labs, Linn Ittok arm, Mitchell Cotter, FR,
Sequerra, & Vandersteen.
If you would like to avoid the planned obsolescence of
most stereo components and are interested in the
finest music reproduction, please call Goodwin's for
an appointment.
Goodwin's Inc. 33 Newbury St.
(617) 266-0608 Boston, MA 02116

Canadian export specialists
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FOR SALE

NEW ENGLAND ELECTRONICS EXCHANGE
provides a national marketplace for audiophiles buying
or selling quality new and used equipment. Monthly
newsletter subscribers enjoy the benefits of its nation-
wide distribution equipment grading standards and the
guarantee of full and prompt payment for products sold.
Write or call free for a free sample newsletter or sub-
scribe ($12/yr.) 617/491-3000, (7-10 PM EST/MF)
Box 82,Harvard Square, Cambridge, MA 02138.

PERFECTIONIST PRODUCTS. TA -3A tonearm: proper ge-
ometry throughout, 2.5 grams effective mass, $249.00. B &
0 4002 Tonearm Modification (kit or factory) allows use with
cartridges having standard .5" mounting, $199.00. Stainless
steel ($2.50) and nylon ($1.00) cartridge mounting hardware.
Tonearm Alignment Protractor, $3.00. 'vie Electronics test
equipment (new or demonstrators). VeritoneTM Interconnec-
tion Cable: .03 ohms, 11 pico -farads, and $4.00 per foot (any
length) attached connectors (male or female): gold plated,
heavy duty RCA, $2.50 each; Lemo or Posi-Lock, $10.00
each. Money -back guarantee on above. Audiophile records
(Sheffield, Crystal Clear, Mobile Fidelity, etc.), and compo
nents (Haller, Marcof, Audionics, etc.), list price. Shipping
included. JML Company, 39,000 Highway 128, Cloverdale,
California 95425.

PHILADELPHIA'S NEWEST HIGH -END AUDIO SHOP
A no frills, No hype, No BS type of stereo shop. A place where
you can come and have your questions answered. And to
listen to some of the best audio equipment available today.
Come and hear the new Beveridge Model 3 speakers and their

new RM-1 preamp. Conrad -Johnson amps and preamps.
John Curl's new SOTA head amp. Also Audio Interface, Clarke

Systems, Connoisseur, Decca, Dynavector, Lux Audio, Grado,
Levitation Systems, Grace, Lustre, Musical Fidelity, Mobile Fi-
delity, Niles Audio, The Leach amp. Platter Pad, Precedent
Audio, Point 3 & 4, RH Labs, Peterson Inter -connects, Rog-
ers, Stax, Win, Dynaco, VA Systems, Zephry, Supex, ACR Apa-

ture, JR, Thorens, and more. Also available sone of the older
McIntosh & Marantz tube electronics. And
KT -88, KT -77 & KT -66 tubes, and others. Shipping PPD USA.
Trades welcomed.

Come see and hear it alt at: ED SMITH AUDIO, 5037-41 Ris-
ing Sun Avenue, Philadelphia, Penna 19120. (215) 324.4457.

PHIUPS AND AUDAX LOUDSPEAKERS in stock at good
prices with competent service. MADISOUND SPEAKER COM-
PONENTS, 431 W. Gorham, Box 4283, Wisconsin 53711
(608) 256-7337.

PIONEER SA8500 AMP AND TX 7500 TUNER COMBINA-
TION. Original Cartons, Etc. $250.00 Firm. Jon at 602.364
3921

PROBLEM: THE HIGH COST OF PREMIUM CASSETTES
"The Audiophile's Choice" has the solution with its guaran-
teed 20 to 20 cassette. Send $2.00 for a C-60. Box 888,
Kingsport, TN 73660.

AUDIOPHILE ACCESSORIES
DBP-2J PASSIVE SWITCH BOX 39.95
AU (gold jacks) 47.95
Selects between up to 4 phono Inputs. Used with DBP-6 or 6MC,
allows for selectable loading of cartridges.

DBP-6 PHONO EQUALIZATION KIT 29.95
Allows adjusting the input capacitance of the phono input of every
preamp and receiver with low loss Polystyrene Capacitors.

DBP-6MC RESISTIVE LOADING KIT 29.95
Allows adjusting load resistance from 10 to 200 Ohms for for moving
coil cartridges. Gold plated phono plugs in both kits.

DBP-8 SPEAKER WIRE 12 ga., In 3,6, and 9 meter...Inquire.
DBP-9AU BANANA PLUGS Eight gold plated, soiderless 10.80
DBP-10 PHONO ALIGNMENT PROTRACTOR 19.95
Allows adjusting the lateral tracking error of a mounted cartridge to
within V. of one degree. Non -technical instructions and case included.

DBP-11 CAPACITANCE LOADING SWITCH BOX 79.96
Features selectable loading for two moving magnet cartridges.

DBP-12 AUDIO CABLE 10 meter (33 ft) 59.95
Low capacitance (400pF) stereo interconnect cable, terminated with
rugged gold plated phono connectors.

DBP-13J GOLD PLATED PHONO JACKS (V.") 8 pk 10.80
DBP-13P GOLD PLATED PHONO PLUGS 8 pack 7 20
MODIFICATION AVAILABLE DB-1 to DB-1A 52.00

At your dealer or direct. Orders under $45. add $2.00 Handling.

DB SYSTEMS
Box 347B Jaffrey, NH 03462 (603) 899-8121
AUDIO  DECEMBER 1980

FOR SALE

OTARI MX -5050 2 SHT W/REMOTE $110.00.
Dalquist DQ-LPT Crossover $210.00
RAM 512 Amp $400.00 170 w. (513)751.6979.

OVERSTOCKED, MUST GO Phase Linear 5000 power Amp
$699, DBX 128 Noise Reducer $250, Ram 520 Power Amp
$599, Teac Model 2A Mixer $275, Phase Linear 500011 Tuner
$249, Pioneer Spec 2 Power Amp $499, Lux G-11 Equalizer
$299, Pioneer Rt701 7" Reel $350, Lux M4000 Power Amp
$850. ALL FACTORY WARRANTY. Used SAE MKIII Power
Amp $199. Many, Many More Items, WRITE OR CALL STER-
EO CLEARANCE HOUSE, 1029 Jacoby St., Johnstown, PA
15902. (814) 536-1611.

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad, please
use this address Box No. - c/o Audio, 1515 Broad-
way. New York, N.Y. 10036

ACTIVE
ELECTRONIC
CROSSOVERS

Plug-in Butterworth (maximally flat) fil-
ters in 6 db., 12 db., or 18 db., per octave
attenuation, any frequency specified.
Filters flat beyond 100 KHz.
Complete crossover in attractive metal
cabinet with all terminations and regu-
lated power supply;

STEREO BI -AMP $139
Tri-amp, quad -amp, and monaural types
available at comparable prices. Other
available features: Summer for "single
woofer" systems, Subsonic noise elimina-
tion filters supplied with or without bass
boost, level controls.

FOR OEM'S AND
HOME ASSEMBLERS

500 Series dual filters and/or plug-in fil-
ters, regulated power supplies.
FREE CATALOG & PRICE SHEET

Write to:

'ee1Oretde, ENGINEERING WORATORY

11828 Jefferson Bl.Culver City, CA 90230
Phone (2131 397-9668

audio
alternatives
INK P.O. BOX 466 MIDLOTHIAN, VIRGINIA 23113

WHAT? ... ANOTHER 'HIGH END',
AUDIO 'CULTIST' MAGAZINE?

Well ...Yes ... and No.
YES, we are publishing a new audio periodical, but NO,
it will not be another cultist oriented magazine!
The staff of 'AUDIO ALTERNATIVES' will direct its at-
tention and effort toward the great majority of audio and
music enthusiasts who have become increasingly
disenchanted with the purist approach adopted by
other 'quarterly(?)' publications. Although we will test
and review all audio components, regardless of price,
WE WILL NOT attempt to assemble a $20-30,000 hy-
brid 'Reference System' by which we will judge the son-
ic virtues of our tested components. Instead, WE WILL
evaluate all tested components within several high
quality systems representing different price points
within the audio market place, focusing on those
components which represent sound, sonic alterna-
tives to those affordable by only a few. NOR, will we
be another 'component of the month club,' switching
our opinions and recommended components everytime
something new and 'hot' comes out. Glorifying a com-
ponent in one issue and then drastically degrading its
stature, or dropping it altogether in subsequent issues
seems ludicrous to us. What's good is good! (But if it's
bad we'll tell you!) WE WILL BE QUARTERLY! ... We
know you've heard that before (so why should you be-
lieve us?). But, we have taken steps to promote (it not
guarantee) our promptness. We have made a contrac-
tual agreement with our printer to deliver our final man-
uscripts to him during four predetermined intervals dur-
ing the year. It we don't, WE will have to pay HIM a
substantial monetary penalty! So, give us a chance to
prove ourselves. You won't be disappointed. Subscribe
now! $18.00/yr.
ISSUE 1: REVIEWS: (& PREVIEWS): ARC D-79, JANIS
bass system, CONRAD-JOHNSON preamp (revised),
BELLES class A amp, HAFLER amp and preamp,
CARVER preamp, ADCOM amp, ACOUSTAT (review),
BEVERIDGE preamp, MAGNEPAN MG -1's POLK 7s,
DAHLQUIST DO -10 (retrospective), SUPEX, GRADO &
DENON cartridges, and MORE.

AUDIO ALTERNATIVES,
P.O. BOX 466, MIDLOTHIAN, VIRGINIA

23113
ANY QUESTIONS? Call (804) 744-2453

after July 1, 1980

Heroic Return to
Minimalism Heralded
Ears Nova presents high quality music
reproduction equipment in an environ-
ment which is relaxed and comfortable.
With care and integrity we will help
build a playback system in your home
that is uniquely satisfying.

BEDINI BRYSTON  CONRAD-JOHNSON 
DENNESEN  GRACE  HEGEMAN  KEY -

LINN DISC PLAYBACK (fundable-forreant, -
cartridge) LINN-ISOBARIK  MISSION 
MITCHELL COTTER  NAD NAIM AUDIO
ORACLE  PSE -PYRAMID-METRONOME 
REGA PLANAR  ROGERS  SHAHINIAN
0131!.ISK  sN1,1 I  ,;UP TX  THIEL VPI

et f tS WWII"8 719 middle neck mad, great neck, new york 11024 (516) 466-5674
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The gooseneck
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~

lamp you've been look-
ing for! Great for turntables ... pre -
amps ... keyboards ... amps .. .
music stands ... lecterns ... any-
where you need a little light.
Littüte-1: Detachable 12" lamp,
bulb, base with dimmer, wall -plug-in
power supply, storage clips and
mounting hardware. $44.95
Littlite-2: Same as Littlite-1, but
with fixed lamp and high -low switch.
$ 34.95
Add $1 per order, shipping
30 day money back guarantee.
Send check or money order to:
Custom Audio Electronics
Dept. A1280 2828 Stommel Road
Ypsilanti, Michigan 48197
Send for our FREE catalog!

FOR SALE FOR SALE

PARAGON 12 A PREAMP, COMPLETELY MODIFIED. MINT
CONDITION. Extremely quiet, clean and open. Comparable
to units costing twice as much. $750. 373 15th Ave. San
Francisco, CA 94118 (415) 221-9879.

QUICKEST AIRMAIL DIRECT FROM TOKYO: All brands of
Cartridges & Arms of Japan. Ask for latest Quotations with
$1 for postage. JAPAN AUDIO TRADING CO., LTD., Saikaen
Bldg., 4.33-21, Kamimeguro,Meguro-Ku,Tokyo 153 Japan.

RABCO SL -8E REBORN: optoelectronics, Litz, low mass,
precision bearings. Rated it 1, Audio Journal. $600 mod.
Newsletter # 4. AUDIOETC. Box 55, Lansing IA 52151

RADIO/TELEVISION BROADCASTING:
Hands-on course at professional studio. Placement/Accredit-
ed/Veterans. SCHOOL OF COMMUNICATION ARTS. Division

of Communication Arts, Inc., 2526A 27th Ave.

South, Minneapolis, MN 55406. Free Catalogue.

RAW SPEAKERS AND FINISHED SYSTEMS for Hi -Fi
and Sound Reinforcement. Also cabinet plans, hardware,
grille cloth, crossovers, microphones, accessories, much
more. Information packed catalog, $1. Universal Dis-
count Sound, Dept. AO, 2243 Ringling Blvd., Sarasota,
FL. 33577

SILVER AUDIO CABLES at low prices. High quality silver
plated copper conductors with teflon dielectric and jacket.
Stereo pair, specify RCA or '/" (Gold RCA add $2.00). /
meter - $18.00, 1 meter - $23.00, 2 meter - $35.00.
Custom lengths and remote switching acc. avail. Add $1.00
per order shipping, Stephen Worsham Laboratories, 3720
Maplewood Drive, Dallas, TX 75205.

Now in Fort Lauderdale...
State of the art components for the
audio perfectionist and serious listener.

Audio Research  Acoustat  Denon  B & W  Armstrong  Chartwell  Lux
Tangent  Polk  GAS  Conrad Johnson  Audire  Ariston  Connoisseur
ADC  Grace  Supex  Grado  Goldring  DB Systems  Quatre  Stax
Theta  Plasmatronics  Transcriptors  Dynavector  Vandersteen
Complete selection of direct to disc recordings. r ¡

AUDIO INSIGHT I IP1
The Promenade at Bay Colony

6286 N Federal Hwy . Ft Lauderdale, FI 33308  305/491-7677

mar-ñ,revinson
AUDIO PRO  BEVERIDGE
BRYSTON  GRADO
LYNN SONDEK
NAKAMICHI
PYRAMID

JANIS
KOETSU

SEQUERRA
SNELL

THORENS
ETC.

30
years in Atlanta

404 237 6336
322 EAST PACES FERRY ROAD ATLANTA GA 30305

PLANS, CIRCUIT BOARDS, AND PARTS (Author ap-
proved) for M. Leach's Double Barreled Amp, Low TIM 3
Amp, FET Universal Preamp (phono. mic, or tape), FET Tone
Control, and Current Mirror Pre-Preamp. Send stamped enve-

lope for price list. Custom Components, Box 33193, Decatur,
GA 30030.

Plasmatronics Speakers new cond., warrantied Threshold
4000 amp 4 months old (201) 746.2794

PROFESSIONAL TEST CASSETTES -Dolby Reference Level
MIS offering pre-recorded alignment cassettes and yi" reel
tapes for the serious recording enthusiast. Send for catalog.
Dealers and Distributors inquiries welcomed. Magnetic Infor-
mation Systems, Inc., 415 Howe Ave. Shelton, Conn. 06484
Tel: (203) 735.6477

PROPER TONEARM GEOMETRY!! Optimum offset angle,
overhang, vertical pivot height and angle. Resonance damp-
ing construction. Jewelled pivots. Height adjustable while
playing records. Effective mass 2.5 grams. Damped cueing.
Anti -skate bias. TA -3A with silicone damping, $249.00,
"Universal" nylon hardware, $1.00; alignment protractor,
$3.00. Prices include postage and money -back guarantee.
JML Company, 39,000 Highway 128, Cloverdale, CA 95425

TF

PS AUDIO

AUDIO SALON, 1612 Elizabeth Ave., Charlotte, NC 28204
(704) 333-3306. Shipped pre -paid.

PS AUDIO MODEL 1 AMP AND MODEL III PREAMP. AL-
WAYS IN STOCK. GENE RUBIN AUDIO, (213) 571-1299.

QUAD Electrostatics refurbished, rebuilt and resold. Local
and international service on QUAD of England parts, valve
equipment solid state. Trades available. Used equipment in
stock: 405, 33, 44, FM -2 and FM -3. BOB HEENAN, P.O. BOX
782, Brookline Village, MA 02147 (617) 969.2727.

REGAL REGA RESEARCH
We are pleased to offer the complete line of Rega Research
products: Planar 2, Planar 3, Planar 3 Arm and R-100 Car-
tridge. Free shipping. Oxford Audio Consultants, P.O. Box
145, Oxford, OH 45056, (513) 523-3333.

REVOX INTEGRATED AMP 750 MKII

6 Months old. Mint condition. $725.00 includes shipping. Call
Dr. D.H. Goodman at 615.352.6241 or 615.373.1333 nights.
5407 Harding Road, Nashville, Tenn.

ROGERS & CHARTWELL

are both licensed to produce the incredible BBC LS3/5a's.
From these common roots, Rogers (using bextrene) and
Chartwell (using polypropylene) have developed some of the
finest loudspeakers in the world. Rogers LS3/5a, Compact
Monitor, Monitor 2 & Reference Monitor System. Chartwell:
LS3/5a, PM110, P 210 PM410 & PM450. See OAC for Rog-
ers electronics too. A75 amp A100 amp & T75 tuner. Free
shipping. Visa & M.C. OXFORD AUDIO CONSULTANTS, Box

145, Oxford, OH (513)523-3333.

SIEMENS, TELEFUNKEN, GENALEX AND AMPEREX and
other top quality audio tubes available at very competitive
prices. Contact Jim Wallace at 1203 Success St., Pittsburg,
PA 15212 or (412) 322-4706 TF
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FOR SALE

SATTERBERG IN THE MIDWEST
The highly acclaimed woofer designed specifically for use
with the Rogers LS3/5A is now available from Peninsula
Audio, 867 S. Lakeshore Dr., Ludington, MI 49431 (616)
845-6535. By appt.

SELL or TRADE YOUR McINTOSH or MARANTZ TUBE
EQUIPMENT, and WESTERN ELECTRIC products for new or
used High End equipment. Crossover networks for the best of
AUDAX (POLYDAX), COLES, DALESFORD, JORDAN, and oth-
ers. New PIONEER Series 20 equipment 40 to 60% off list
price. Tony Thomas, 3303 East Denny Way, Seattle, WA.
98122 (206) 323-4987.

Sequerra FM1 tuner, Fulton J -modular
Speakers, both mint. 1.216-658.4675

SILVER AUDIO CABLES --1i quality, fine stranded silver
coated copper conductors w/tef Ion dielectric and outer jack-
et. High conductance & very low capacitance. Stereo pair w/
gold plate RCA plugs w/relief springs: Yz meter=$20,
lm -$25, 2m=$40. Custom lengths & connectors avail. Add
$1.00 per order shipping. Texas residents add 5% sales tax.
Send SASE for complete product offerings. STEPHEN WORS-
HAM LABS, 3720 Maplewood Dr., Dallas, Texas 75205.

SONY TC-755 10.5 in. R -R deck, servo dual capstan, mint/
no wear, $495 (714)526.4864 after 6 p.m. PST.

SOTA (ALMOST) for only $900: Audionics BT -2, CC -2, Nik.
ko Gamma. LUX L-100 integrated 120 w/ch. $425. DD Dual
CS 704, $175.502.228.1042

SOUND COMPONENTS INC.
EXCLUSIVE SOUTHEAST

DEALER FOR THE

INCOMPARABLE
MARK LEVINSON H.Q.D.

REFERENCE SYSTEM

The H.Q.D. reference playback system consists of the follow-
ing components:
2 Hartley 24 in sub -woofers
4 Quad ESL loudspeakers
2 Decca ribbon tweeters (modified)
2 Levinson LNC-2 Crossovers

(l00 hz & 7 Khz)
1 Levinson ML -1 (LEMO) preamp
6 Levinson ML -2 amplifiers

1pr. Hand-crafted oak or ash trestle
stands (for Quads & Decca)

THE H.Q.D. STYSTEM WITH GOOD SOURCE MATERIAL,
WILL REPRODUCE A MUSICAL EVENT BETTER THAN ANY
SYSTEM WE KNOW OF.

For more information, please write or call:
SOUND COMPONENTS

2710 Ponce de Leon Boulevard

Coral Gables, Florida, 33134
305.446.1659

TWX 812.848-7627 ff

SOUTH CAROLINA'S ONLY HIGH -END STORE the finest
audiophile equipment: British American Sound, P.O. Box
1247 186 King Street, Charleston, SC 29402 TF

YES! IT'S TRUE!
International Audio Review is now monthly! The massive
IAR journal has achieved a preeminent reputation for its
scientific thoroughness and rational objectivity - plus
its unique comparative surveys, explicitly ranking all
competing products, from the esoteric to the budget bar-
gains (54 amplifiers in one survey, 54 cartridges in an-
other, 21 step ups in our latest). Now there's a new
breakthrough! IAR subscribers have been receiving this
same quality audio reviewing EVERY MONTH in IAR's
new HOTLINE! Now the best reviews are also the latest
and most frequent! The first 4 issues of IAR HOTLINE!
have ALREADY been sent out, EVERY MONTH. Let oth-
ers make their bold 6 or 4 times a year promises; IAR
simply delivers. Isn't it time you joined the best AND the
latest? You can ask for our free flyer. "Look What You've

Missed." The $29 basic subscription gets you 16 issues
worth of IAR HOTLINE! (=4 journal issues worth); $50
gets you twice that.

IAR, 2449 Dwight Way, Berkeley CA 94704

FOR SALE FOR SALE
SPEAKERKITS OF NEW YORK. Listen before you buy. Save
up to 50% on raw drivers, assembled sets, and kits. Speak.
erkits, 247.38 Jericho Turnpike, Bellerose, NY (516) 354-
7006.

SPENDOR LOUDSPEAKERS AVAILABLE AT GENE RUBIN
AUDIO (213) 571.1299 (Pac. Time)

THIEL PHASE COHERENT SPEAKERS AVAILABLE AT
GENE RUBIN AUDIO (213) 571-1299 (Pac. Time)

ROGERS/CARTWELL LS3/5A AVAILABLE AT GENE RUBIN
AUDIO (213) 571-1299 (Pac. Time)

SPENDORS ARE SPLENDID
We offer the complete line of Spendor loudspeakers; SA -1,
BC -1 & BC.3. Visa & M.C. Free shipping. OXFORD AUDIO
CONSULTANTS, Box 145, Oxford, OH 45056, (513)523
3333.

SPENDOR SPEAKERS
AUDIO SALON, 1612 Elizabeth Ave., Charlotte, NC 28204
(704)333-3306. Shipped pre -paid.

STEREO COMPONENTS: Competitive prices on a wide se-
lection of stereo components. Feel free to call for prices,
availability and compatibility. We handle many hard to get
items. AudioWorld Box 7518 G.R. MI. 49510 (616) 451-3868
M-Th 1-7 pm.

Liquidation Sale: Fried loudspeakers (Demo's) Model C $395.
pr. Model BII 295. pr. Excellent condition with Warranties.
616-243-6314 eves.

STEREO REPRESENTATIVES NEEDED111LOWEST POSSI-

BLE PRICES!!! OVER 100 BRANDS!!! KRASCO Rep -AO, 998
Orange Ave., West Haven, CT 06516.

ORDER No. 180AE047

ROUTE 9N,
PLATTSBURGH, N.V. 12901
Tel.: 1518) 561-8700.

30 CHANNEL
CABLE TV

CONVERTER

FREE!
ELECTRONIC

PARTS

8,
IDEAS CAT ALOGI

udio xcellence
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Presenting Components from the Prestigious Companies of
THRESHOLD ROGERS
AUDIONICS SNELL
WIN LABS DENON
BEVERIDGE AXIOM
LINN SONDEK DCM
M.A. COTTER PSE
PLASMATRONICS LUX

MAGNEPAN KOETSU
PYRAMID SIGNET
OBELISK HAFLER
SYMDEX BRYSTON
MARCOF SPATIAL
SUPEX SYMMETRY
TVA FID. RES.

534 Washington Street. San Francisco 94111 415 433 1335

When you need a
little music in your life .. .

naim audio
MANUFACTURED IN SALISBURY, ENGLAND
DISTRIBUTED IN THE U.S. BY AUDIOPHILE SYSTEMS LTD.
6842 HAWTHORN PARK DRIVE, INDIANAPOLIS, IN 46220
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FOR SALE

THE LAST WORD IN HI -PERFORMANCE STEP-UP DEVIC-
ES! You choose the low impedance m/c cartridge but step it
up with the NAGATRON AG -9200. This 99.99% chemically
pure silver wire, dual torroidal transformer offers a s/n of
over -135db, IM distortion under 0.0001% and a frequency
response of 5-100Khz. Phase coherence and time domain
errors are reduced below any other transformer available to
date. All this and only $325. Shipped prepaid in US. Campus
Hi -Fi Market Street, Manchester, N.H. 03101(603)668.3055.

THETA TUBE ELECTRONICS
We are pleased to offer the superb tube products from Theta
Electronics; IA preamp, head amp and OPT mono amplifier.
Worldwide shipping. Free Shipping in the U.S. Visa & M.C.
OXFORD AUDIO CONSULTANTS, Box 145, Oxford, OH
45056 (513) 523.3333. Cable OXAUDCON

"THE 1980 BOB GOODMAN REPORT"
Which high end components sound best? Read this engineer's
recommendations. $10 ppd. Engineering Research, Rt. 1 Box
640, Livingston, TX 77351.

THRESHOLD CAS -I Like new $425.00. Phase Linear 400 in
original box - like new - $375.00 (713) 695.3688 or night
(713)498.0966.

Threshold SL -10 preamp, 4000 amp. 2 months old (201)
746.2794

THRESHOLD 400A, NS -10, PYRAMID 2+2W, DENON
DP35, SME 3009/S3. Perfect, as usual. (603) 362.5675.
Eves. Est.

THRESHOLD 400 A - 6 MO. OLD PERFECT CONDITION.
$950. Sonex Speakers $695/pr in original condition. 373
15th Ave., San Francisco, CA (94118) 415.221.9879.

TOP -RATED CARTRIDGES UP TO 70% OFF!! We offer just
about all of the finest phono cartridges on the market at the
lowest possible prices. Our selection includes several brands
that are typically sold at the full retail price. Call or write to us
for prices on ACUTEX, ADC, DYNAVECTOR, GRADO, NAGA-
TRON, ORTOFON, SHURE, SONUS, STANTON and more.
Just call (212) 254-3125 or write to: DIRECT DISCOUNTS
LTD., P.O., BOX 841, COOPER STATION, NY 10276. We ac-
cept M/C and VISA and will ship COD if requested.

FOR SALE FOR SALE

DYNACO ST416 Amp. w/c-100 $600; SME 3009 Type III
tonearm $150; Crown VFXZA Crossover $150 - 308.237-

7993

TAPCO and ELECTRO -VOICE, mixers, equilizers, amps,
mics, and raw loudspeakers. Write for low mail order prices,
Sonix Co., P.O. Box 58, Indian Head, MD 20640 8.9

TAPE HEAD REFINISHING - Precision method full frequency
response. $15.00 ea. One day service. E. Maher, 5 Evans
Place, Orinda, CA 94563.

TECHNICS SL1200 TURNTABLE, Crown DC 300A -
10150A all mint (207) 946.7079.

TECHNIQUES SL 1300 MK II w/Denon 103D $375.00 De-
non 105 S $100.00 (713) 663.6830

THE ABSOLUTE SOUND", in its current issue (# 19),
evaluates the Infinity IRS speaker system, the Spectral
preamp, the Stasis 2 amp, the Plasmatronics speaker, the
Sumo Power & Half Power, the APT/Holman amp, and the
Vandersteen II/A. John Iverson of Electro Research tells you
how to construct perfect speaker cables; Tom Colangelo of
Levinson explains amplifier operating classes; and we inter-
view Dr. John Diamond, whose AES paper on the physical
effects of digital sound on your body caused such a storm in
Los Angeles. This, plus three upcoming issues (December,
March & June) can by yours for $20 (U.S.), $21 (Canada,
U.S. Currency) and $30 (Outside North America, U.S. Curren-
cy) with check or money order to The Absolute Sound, Box L,
Drawer A, Sea Cliff, New York, 11579. If you prefer, you may

call and charge your subscription via Mastercharge or VISA,
workdays from 10 to 5 (Eastern time) at (516) 671-6342.

THE AUDIOGRAM, an independent newsletter with critical
integrity and realistic sense of proportion for buyers of the
newest and best components. Double issue No. 13 & No. 14

contains:
-Snell Type A Speakers
-Symdex Sigma Speakers
-INTTRA Sound Rack
-Fulton Cables
-TVA-1 Amp
-Theta preamp

A new article by Paul Messenger $10/4 issues/1 year. AUDI-
OGRAM, Box 27406, St. Louis, MO 63141.

When You Start Shopping at

Hart's Audio & Video
You Can Stop Apologizing

For Your Stereo

A S. HARTLEY MITSUBISHI SIGNET

APT-HOLMAN KEF NAO SUPEX

AUDIRE KLIPSCH NAIM AUDIO SNELL ACOUSTICS

BANG B OLUFSEN KM LABS -AUDIO UNEAR NAKAMICHI SONY

CONNOISSEUR LINN-ASAK ONKYO SOUND CONNECTIONS

DCM TIME WINDOW LINN-ISOBARIK POLK AUDIO STAR

GOLDRING LINN-ITTOK RH LABS TANOBERG

GRACE LINN-SONDEK ROTEL THRESHOLD

HAFLER VANDERSTEEN

Hart's Audi & Video
10941 N. 56th Street
Tampa, Fla. 33617
[813) 985-6084 accepted un Tampa

801 Mason Avenue
Daytona Beach, Fla. 32017
[904) 255-1486

TRADE UP to the MICRO CPU 100 fm tuner
It may have been out of the question at $2000, but the
new retail is $995. Subtract even more for your trade-in
and this magnificent tuner can be yours at a surprisingly
low price. We offer very generous trade-in allowances on
your old tuner or other audio equipment. A rare chance
to own the best at a reasonable price (see Audio, Nov.
'77). Write us for a quote, or better yet, phone after
business hours and we can discuss your trade-in: (617)
874-0706, mon.-fri., 6-8 pm. (ask for Dick)
AUDIO CALIBRATION, box 250, Westminster, MASS
01473. TF

TWO DYNACO MARK VI VACUUM TUBE AMPLIFIER KITS.
FACTORY SEALED, NEVER OPENED.

$275.00 EACH. YOU PAY SHIPPING.

CALL JEFF AT (215) 839-0600.

11:00 AM - 5:00 PM WEEKDAYS.

UNDERGROUND SOUND
Luxman Hafler'Carver AGI Revox

Conrad JohnsonKefReogers°Grado*
SpendorMicro Seidi*Marcoff*Denon*
DynavectorAudio ProsChartwell*

2125 Central Ave., Memphis, TN 38104
(901)272-1275

UNDERGROUND SOUND
AGI 511A preamplifier modification prices at $125.00
installed and callibrated. Mod consists of replacing high
level operational amplifier with a wide band fast setting

FET op -amplifier.
2125 Central Ave., Memphis, TN 38104

(901) 272.1275

USED TONEARMS: Breuer 5A and 5C, Dynavector DV505
(many), Denon DA -307, Grace 707 and 860F, Grado, Gray,
Adcock GH228, JH Formula 4, old Shure, Rabco SL8 and
SL8E stock, SME 3009 and more. Call for details (617) 969-
2727. BOB HEENAN.

VACUUM TUBES, tube -peculiar parts. All kits/parts for cir-
cuitries described in our 230+ page Modification Manual.
Write for list to AUDIO DIMENSIONS, 8888 Clairemont Mesa
Blvd., San Diego. CA 92123. (714) 278-3310. 9-0

VANDERSTEEN SPEAKER SYSTEM
Q/LC has the incredible Vandersteen II and the latest Vand-
ersteen Ill models. Call or write: Q/LC Audio, 1006 Berkshire
Road, Dayton, OH 45419 (513) 298.9330 (513) 293-7287.

WALT JUNG 8 RICHARD MARSH (Feb. 8 Mar. Audio) ARE
RIGHT, of course, so we now have POLYPROPYLENE & PO-
LYSTYRENE PREMIUM Audio Grade capacitors for new con-

struction, preamp mods & crossovers. Use for replacements
or shunts. Values from .47 to 5uf 200VDC 10%. Also Mylars
for economy from 1 to 30uf. Make up shunt composites, hear
the difference immediately. Send $1.00 for details which in-
cludes info on the Jordan 50mm Module, a miniature wide
range dynamic speaker with 1.3 gms moving mass, 150 to
22, 00Hz range, that requires only narrow band woofers for
building phase coherent systems. Line source array designs
for SOTA LP's wide dynamic range app. notes, x'overs, super
air cores, parts, bextrenes, soft domes, assistance. TRAN-
SCENDENTAL AUDIO, 6796 Arbutus St., Arvada, CO 80004.
E.J. Jordan, Decca, Polydax (Audax), Unbox Enclosure Sys-

tems. (303) 420-7356.

Wisconsin Has; Audionics, Denon, Luxman, Hafler, Polk,
NAD, Aiwa, Connoisseur, Braun, STAX, Nagatronics, Grado,
R.G., Grafyx, Soundcable and more. Write or call for prices
and literature: Sound Seller, Box 224, Marinette, WI 54143.
(715) 735-9002.

WISCONSIN HAS: Audionics, Denon, Haller, Audio Control,
NAD, Polk, Grafyx, Adcom, Connoisseur, STAX, Onkyo, Gra-
do, Revox, Luxman and Aiwa. We invite specific inquiries. The

Sound Seller, 1706 Main Street, Marinette, WI 54143.
(715)735-9002.

VANDERSTEEN IN THE SOUTH!
In stock, the celebrated Mod. 2A. Fast, free shipping. READ

BROS. STEREO, 593 King St., Charleston, SC 29403
(803)723-7276. (We accept VISA and M/C) Hafler, PS,
Carver.
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FOR SALE RECORDS WANTED TO BUY
WISCONSIN'S ONLY SENSIBLE AUDIO DEALER. PROD-
UCTS FROM: Audionics, AudioPro, Yamaha, Hafler, Connois.

seur, Great White Whale, GAS, Ortofon, Technics, DBX, Stax,
DCM, Dahlquist, SAE, Audio Pulse, Koss, Draco, MXR,
Shure/SME, Soundcraftsman, Grace, Thorens, and much,
much more. TAPE RECORDERS FROM: Akai, Sony, JVC,
Tandberg, Technics Pro, Revox. Uher and many more. Send
SASE for our "blowout" list. RECORDS FROM: TeLarc, Mo-
bile Fidelity, Sheffield, Orion/Nautilus and more. Also, one of
the largest dealers for used high -end electronics in the coun-

try. WACK ELECTRONICS, INC., 5722 W. NORTH AVE.,
MILWAUKEE, WI 53208. (414) 442.3441.

Work Opportunities. Due to a rising demand for our prod-
ucts worldwide, there are a number of interesting career posi-

tions available in Manufacturing, Sales and Service. Send re-
sume and photograph to:

-narñrrevinson
WOODBRIDGE, CONNECTICUT 'USA

P.O. Box 6183

Hamden, CT 06517
Attn: Personnel Department

HAFLER IN STOCK ...
IMMEDIATE DELIVERY

We have a good supply of Hafler products in stock for imme-
diate delivery ... DH -101, DH -200, etc. freight prepaid in the
continental USA. We also carry Amber-Carver.Denon-fidelity
research-Lustre-NAD-Polk-SAE. Call or write AUDIOTRONICS,
2740 Franklin Road, Roanoke, Va. 24014 (703) 982.3619.

3-D ACOUSTICS
AUDIO'SALON, 1612 Elizabeth Ave., Charlotte, NC 28204
(704) 333.3306. Shipped Pre -paid.'

7 GOOD REASONS TO READ TRANSCENDENTAL AU-
DIO'S new catalog:

1. The JORDAN 50mm MODULE -A wideband (150Hz -
22KHz) midrange/tweeter from England. The dynamic driver
that rivals the transient detailing of fine electrostatics.
2. POLOSTYRENE AND POLYPROPYLENE AUDIO GRADE
CAPACITORS..001uf to 5.0 of for x -over and preamp mods,
new construction.

3. Low DCR air core ind. to 5.0 mh. # 12 + # 16 wire. Why
use "Super" speaker cable without 'em? Custom winding
avail. Dealer inquiries invited.
4. Unique subwoofer designs with twin bextrenes in push-pull
vented enclosures for articulate bass to 23 Hz with seamless
x -over.

5. The new DYNAUDIO 81/4" woofer from S.E.N. Labs in Den.
mark that handles 1 kilowatt for 10ms.
6. Polydax soft domes + bextrenes from 5/" to 10".
7. Ribbon + Polymer super tweeters from JVC, Foster +
Decca. Send $1.00 for catalog. Transcendental Audio, 6796
Arbutus Street, Arvada, Colo. 80004. 303-420.7356 9:30-
5:30.

RECORDS

DIRECT TO DISC AND DIGITAL RECORDINGS: All labels at
low prices. Telearc, Discwasher, Audio-Technica, Sheffield,
Denon PCM, Crystal Clear, Mobile Fidelity Labs.. ME HAVE
THEM ALL!! (and morel!) Send for FREE price list and
Newsletter or $2.00 for descriptive cataloge DISConnection,
P.O. Box 10705 Tampa FL 33679.

FREE SOUNDTRACKS & CASTS CATALOG! Personalities!
ST/OC Valuebook: $4. RTSA 711 W. 17th G-1 Costa Mesa,
CA 92627. TF

Jazz and classical music recordings from Europe and Ja-
pan. Labels include: Proprius, Lyricon and Opus 3, from Swe-
den, Mark Levinson, Astree, and Sarastro from France, Ac-
cent of Belgium, Merlin and Nimbus from England, Phillips
RCA, East Wind Three Blind Mice, and Audio Lab from Japan.
Analog and direct -to -disc. Pure virgin vinyl pressings, beauti-
fully packaged Send one dollar for catalog, and a one -dollar -
off coupon to: AudioSource, 1185 Chess Dr., Foster City, CA
94404.

OLDIES - Original reprints (45's) over 4000 to choose from.
$1.45 ea., send $2 for catalog to order: ALARM RECORDS,
P.O. Box 323, Commack, NY 11725.

"RECORD JACKETS. Replace old, torn, LP jackets with
clean, glossy, pure white or black jackets. Plastic lined inner
sleeves, 78 sleeves, opera boxes. Free catalog. CABCO A6,
Box 8212, Columbus, Ohio 43201." TF

SPEAKERS
ELECTRO -VOICE INTERFACE and SENTRY SPEAKER SYS-
TEMS, RAW SPEAKERS, AND PRO -MUSIC PRODUCTS. IM-

PRESSIVE DISCOUNTS. PROMPT DELIVERY TO ALL U S A
AND FOREIGN DESTINATIONS. (305) 462.1976.

SPEAKERS, PARTS TO BUILD superb systems. Send dollar
($1) for list to: ACL, Box 5246, Willowick, Ohio 44094.

VENEER SPEAKER CABINETS Hardwood Walnut Speaker
Cabinets with grill. Routed or unrouted, front baffles, or com-
plete SPEAKER KITS. Send $1.00 for complete brochure.
KUSTOMIZED SPEAKER SYSTEMS, 260-A, GLENN CIR-
CLE, POWELL, TN 37849. (615) 945.3138 after 6:PM.

WORLDS GREATEST SPEAKER KITS, KITS, P.O. Box
12242, Jacksonville, FL 32209.

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad, please
use this address Box No. - c/o Audio, 1515 Broad-
way. New York, N.Y. 10036

OR TRADE
COLLECTOR WANTS HARMAN KARDON CITATION II, La-
fayette 550, Dynatuner, Lafayette KT200 Tuner, Arkay Kits.
N.O.S. or used. Top $ $. K. Harrison P.O. Box 24, Terrace
Park, Ohio 45174 513.381-0500 or 561-6677.

I COLLECT McIntosh and Marantz tube equipment. (713)
995.1856.

LUSTRE GST-801. 2 units in unopened factory cartons for
any of the following: 1 pr. LS3/5a, Conrad -Johnson Rev.
preamp, 2 Haller DH -200 (unbuilt), APT/Holman preamp, or
new Dynaco PAT -5 w/Van Alstine FET-6 Mods and Marcof
PPA-1. Write: S.T. Calabrese, CFAY CODE 190 Box 1, Seattle,

WA 98762

MARANTZ MODELS 2, 3, 6, 7, 8, 9 & 10B; McINTOSH C-
22, MC240, MC275 & MC3500. Sam Aberst, P.O. Box 5455,
Beverly Hills, CA 90210 (213) 858-8255.

MARANTZ 7 & 9; McIntosh C-22, MC -240, MC -275 & MC
3500. PAY THE BEST PRICE: (213) 278.3430; 8633 Air-
drome St., LA, CA 90035.

WANTED: Mono Westminster Sonotapes from the 1950's.
Also 2 tr Stereo Merc. West and Ev. Tapes. W. Irvin, 4300
Cullen Str. Cleveland, OH 44105.

WANTED: 1 Hartley 215 Speaker. Erco HS -65 Pre. w/Pr.
Sup. Est. 60 Cart. W. Irvin, 4300 Cullen Dr., Cleveland, OH
44105

"Wanted: 1970 full range 12" & 8", 2.3 way speakers
AND/OR bookshelf speaker systems, by JENSEN (TF-3A&4),
ELECTRO -VOICE (E.V. "4" & "5"), WHARFEDALE (W-60 &
40C) UNIV. (MEDALLION MONITOR & "66"). B. KALISH, 565
WALNUT AVE., REDLANDS, CA 92373"

WANTED: BY DISABLED VETERAN, NORELCO FULL
RANGE SPEAKERS 12" (Like AD5200M or AD5277) 8"
(Like the best AD 4877) and Stephens 12" and 8". Also,
Grundig c-9000 portable stereo radio with cassette recorder,
V.A.T. B. Kalish. 565 Walnut Ave.. Redlands, CA 92372.

NEW LOCATION: BARCLAY RECORDING á ELECTRONICS has relocated to 27
Haverford Station Road, Haverford, PA 19041. NEW TELEPHONE: 215-649-4915.
NEW SHOWROOMS for: Crown, Maneplanar, Optonica. Tascam, NAD, RTR, Denon,
Nakamichi, etc.

IIIII 'cklY (15) verfor 65
ation Road, Haverford, Pa. 19041

LATERAL TRACKING ERROR
IlliCIWIWC is now known to be a major cause of

Diffemance distortion. CART-A-LIGN permits
precise stylus alignment using a unique

engraved mirror. You actually align the stylus shaft. Write for
illustrated brochure and reprints of reviews. AVAILABLE
THROUGH QUALITY AUDIO DEALERS at $29.95. If not
available in your area, send for list of dealers. IT WILL MAKE A
PERFECT GIFT.

CART-A-LIGN RESEARCH CORP.
60 East 42nd Street Suite 411
New York, NY 10165

Just what Miami was listening for.
ACOUSTAT  AGI  AUDIO TECHNOLOGY  AUDIRE  CM LABS (220V also)

CONNOISSEUR  CONRAD-JOHNSON  DAYTON WRIGHT  DECCA  DENNESEN
DYNAVECTOR  FRIED (Kits also) GOLDRING  GRACE  KEITH MONKS  KENWOOD PURIST

I. A. MICHELL  MARCOF  NAD  PETERSON AUDIO  POLK AUDIO  R. H. LABS
SHAHINIAN  SPICA  STD  SUPEX  THRESHOLD  WIN LABS

)))iAudtobyrusoCa
13831 S. Dixie Highway (U.S.1) Miama.3 (305) 253-4433
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WANTED TO BUY BUSINESS TAPE AND
OR TRADE OPPORTUNITIES TAPE RECORDERS

ATTENTION! I WANT MCINTOSH C22, MC 275, MC 240,
3500, MI.3, MPI-4, MARANTZ 7C, 8B, 9, 108; BEST PRICE,

TEXAS (713) 729-1658.

SERVICES

STYLUS RETIPPING - NO GIMMICK!

ANY MAKE - ANY MODEL NEW OR OLD

Ga 3046474 I..+ ,mmoae moons of ws. e0 W.

AM Decca "0303 54500 51andld5l,0 Soecaes 0006 76 ram
yie,v'e,scas.an me,e,1.10e 55,. e50,.^9 E5.e Aunt) and si 0/110,PM.*.nws PM.* b

5.0 00 - 9anpn Gam ADC C.O. a cal 5091 443-5765
aa <o. On,/, 500 me,4 etc ..mad wn,.n .6 n
Da rs need nev. can,. 5.1aa,a 518 00 Send ,o

aen caamevem - E iiO,ca ",ro 5, 2 00 LW. 99 Moe lawn Rd
voes 550 00 NK,o 4ca.s2 5,v, 525 00 0y,n,oxm N J 08120

CUSTOM RECORDING SERVICE, Tapes, discs, and cas-
settes. Stereo and mono. Live and copies. Editing. Masters
and pressings. High quality at reasonable rates. Joseph
Giovanelli, Audio -Tech Laboratories, 2819 Newkirk Ave.,
Brooklyn, N.Y. IN9.7134 TF

Mount your Audio System professionally
Send Name/Type of equipment, plus $3.50 to: J. Miller,

.4336 Vanderbilt PI., Bham, Ala. 35217.

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH
QUALITY PURE VINYL RECORDS FROM YOUR TAPES. SEND

FOR SAMPLE RECORD AND PRICE LIST. ALSO FINEST DISC
MASTERING. 469 CHESTNUT ST., NASHVILLE TENNESSEE

37203 TF

PLANS & KITS
HAFLER AND A HALF!

An outstanding modification makes the Haller preamp sound
dramatically better. The kit is $100; installed $150. Available
from audio dealers, or direct, if no local dealer, from Musical
Concepts, 822 Impala, Hazelwood MO 63042. (314) 895-
4984.

TAPE -SUDE SYNCHRONIZER, multiprojector lap -dissolve
plans, $5.50. With mixer, compressor, preamp schematics,
$8.50. The Millers, 1896 Maywood, S. Euclid, OH 44121. TF

CABLE FM BROADCAST STATION. Unique no investment/
experience business makes money! Others work for you! Free
Details "CAFM," Box 130443, Paradise, CA 95969

Want money? Hate hard work? Lazy way to big money.
Cleaver plan $2.00 (Refundable) Noble, Box 10033, Houston,
TX. 77206.

TAPE AND
TAPE RECORDERS

FINEST QUALITY BULK TAPE FOR CASSETTES

Import directly from Italian manufacturer
"Sonorex"

For specs., price lists and samples write:
The Electrochemical Trading Company

1539 West Seventh Ave., Columbus Ohio 43212

ON OPEN REEL from master tapes. Argo, Telefunken, Van-
guard, Unicorn, MHS. Catalogue $1.00. Barclay -Crocker,
Room 1470-A, 11 Broadway, NYC, 10004. TF

TAPE SALE!
Audio/Video Tape Sale! TDK SA C90 $2.89, AD C90 $2.35, D

C90 $1.49, L1800 $5.10, LB1800 $6.25. MAXELL UDXL II
C90 $3.25. RCA VK 250 $13.99, SONY L500 $11.49, L750
$13.99, L750 $13.99. MC/VISA. $3 shipping (USA). N.Y. Or-
ders Taxable! B&J, Box 248A, HOWARD BEACH, N.Y. 11414.

(212)845-2861, M -F 11.8PM EST.

NAME -BRAND RECORDING TAPE, custom loaded. Avail-
able in cassettes, reels, cartridges. Huge savings from manu-
facturer. Also low everyday prices on Maxell, TDK, Ampex,
Scotch, BASF, etc. New catalogue now available. MJS, 2514
Seaboard Ave., San Jose, CA 95131. (408) 262-8793.

Houston and the Gutf Coast
Mark Levinson/Threshold/Linn/Apt/Holman/Hafler/Advent/Nakamichi/Denon
Magne planar /KEF/ Boston /Dahlquist/Adcom/N AD/ Den nesen/Gold Line/Grace

Klipsch/Fidelity Research/DCM Time Window /Cizek /Sig net/Cotter/ 'vie Analyzers

AudioConcepts
2200 SW Freeway at Greenbrier Houston. Texas 77098 713/527-0774

Credit Cards Accepted Freight Prepaid in Continental USA

AMERICAN AUDIOPHILE
HOME OF

AUDIONICS
AUDIO INNOVATIONS
AUDIO STANDARDS
AUDIO TECHNOLOGY
AUDIRE
CIZEK
DCM
DECCA
DENON
DUNLOP/SYSTEMDEK
GOLOLINE
GRACE
H.A.P.I.
IMPULSE

IVIE
JANIS
JMAS
KINDEL AUDIO
LEACH
LUSTRE
MAR COE
MARIAN
MORDAUNT
NAO
NEXUS
P S AUDIO
PLATTER -MATTER
PRECISION FIDELITY

SHORT

R G DYNAMICS
SHURE
SIGNET
SM E
SPECTRO ACOUSTICS
SPICA
STAX
SUPEX
TANDBERG
THETA
30 ACOUSTICS
VANDERSTEEN
VPI
WIN LABORATORIES

REFERENCE AUDIOPHILE RECORDINGS

AMERICAN AUDIOPHILE
5 Sunrise Plaza 716 Madison Ave.

Valley Stream, N.Y. 11581 New York, N.Y. 10021
(516) 561-7114 (212) 751-9733

xá,1 ALL SHIPMENTS PREPAID AND INSURED
FREE THROUGHOUT CONTINENTAL U.S.
MASTER CHARGE & VISA ACCEPTED

!MT

PROBLEM: THE HIGH COST OF PREMIUM CASSETTES
"The Audiophile's Choice" has the solution with it's guaran-
teed 20 to 20 cassette. Send $2.00 for a C-60. Box 888,
Kingsport, TN 73660.

RADIO PROGRAMS
RENT RADIO SHOWS: Make your own copies or just listen.
Great way to build your collection reasonably. Catalog $1
refundable. OTR Rental, Box 1146, Livermore. Ca. 94550 TF

YESTERDAYS RADIO ON TAPE. Reels -Cassettes. Quality
Sound. Reliable Service. Giant catalog $1.00 refundable with
first order. ADVENTURES, Box 4822-A, Inglewood, California

90302. TF

VINTAGE RADIO and T.V. -Lowest rates. Post Free, Trading,
Video too; Signals, Box 5063 Station E., Edmonton, Alta. Can-

ada T5P 4C1. U.S. Inquiries.

CATALOGS. Broadcasts, soundtracks. Personalities of Thir-
ties, Forties. Box 225, New York, N.Y. 10028. TF

PUBLICATIONS

BIASED. A decidedly unreasonable, completely
closed, and totally prejudiced discussion of current
equipment, ideas and trends in audio. For a four issue
subscription, send $1.00 to cover postage to Audiophile
Systems, Ltd., Dept. A-11, 6842 Hawthorn Park Dr., In.
dianapolis, Indiana 46220.

TERRIFIC SWAP OFFERS NATIONWIDE
Rcvrs., amps, TTs, Audio, Ham Gear, Etc. 5 issues $2! "Elec-
tronic Trader," Box 73-A, Folly Beach, SC 29439. T.F.

THE BOSTON AUDIO SOCIETY INVITES YOU to join and
receive the monthly B.A.S. SPEAKER with reviews, debates,
scientific analyses, summaries of lectures by major engi-
neers. The BAS was the first to publish info on TIM, effects of
capacitors, tonearm damping, tuner IM dist., Holman's and
Carver's designs, etc. Sample issue $1, sub. $12/yr. P.O. Box
7, Boston. MA 02215.

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad, please
use this address Box No. - c/o Audio, 1515 Broad-
way. New York, N.Y. 10036

ABLE TO STOP ALL NOISE WITH A SINGLE MAT!
The Fulton Kinetic Barrier looks like a turntable mat, but
that's where the resemblance ends. During playback, a
record is subject to several sources of unwanted vibra.
Lions. These sources include the record itself as it is

being played by the stylus; various elements of the turn-
table assembly - platter, motor, suspension, base and
acoustic feedback. If these vibrations aren't drained off,
they are reflected back at the stylus and, in turn, to the
loudspeakers. The goal of the ideal mat is to prevent
unwanted vibrations from reaching the stylus. Ordinary
mats are frequency -selective in their damping abilities.
The unique Kinetic Barrier is a LINEAR, HIGH -ORDER
DEVICE which meaningfully suppresses spurious reso-
nances afflicting the recorded signal. It acts as the
IDEAL foundation for the phonograph record. $59.00.

FULTONTM
Fulton Musical Industries
4204 Brunswick Avenue N
Minneapolis, MN 55422
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Addenda
Crown RTA-2 Real Time Analyzer

(Workbench Profile, Nov. 1979, 106),
Jan., 30.

Ortofon MC -30 Moving Coil Cartridge
(Equipment Profile, Nov. 1979, 98),
Jan., 30.

Amplifiers
Build a Double -Barreled Amplifier, W.

Marshall Leach, Jr., Part I, April, 36;
Part II, May, 44.

Antennas
Kill FM Interference with Two Anten-

nas, Richard Modafferi, Jan., 68.

Book Reviews
Born To Run: The Bruce Springsteen

Story, Nov., 50.
The Concerts, Aug., 63.
The Preservation & Restoration of

Sound Recordings, Aug., 63.
The Illustrated History of Rock Album

Art, Nov., 50.
The Rolling Stone Record Guide, Dec.,

20.
Bob Dylan, His Unreleased Record-

ings, Dec., 20.

Car Stereo
Car Stereo Manufacturers Directory,

July, 28.
Car Stereo Directory - Radios/Tape

Players, July, 29.
Car Stereo Directory - Speakers, July,

35.
Car Stereo Directory - Amps/Equaliz-

ers, July, 44.
Great Cars! Great Sound!, Gary Stock,

July, 52.
Keep Your Car Stereo Safe, Bob Curtis,

July, 60.

Christmas
Christmas Buying Guide, Dec., 28.

Construction
Build a Double -Barreled Amplifier, W.

Marshall Leach, Jr., Part I, April, 36;
Part II, May, 44.

Build An Energy Storage Bank, Walter
G. Jung, Aug., 38.

Build A Headphone Cross feed Circuit,
Charles Repka and Paul Berkowitz,
May, 32.
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Digital Recording
Digital Techniques In Sound Repro-

duction, Daniel Minoli, Part I, April,
54; Part II, May, 34.

Dr. Thomas Stockham - On The Fu-
ture of Digital Recording, Gary
Stock, Feb., 8.

Directories
Car Stereo Directory, July.
Directory of Manufacturers, 28; Ra-
dios/Tape Players, 29; Speakers, 35;
Amps/Equalizers, 44.

Annual Equipment Directory, Oct.
Directory of Manufacturers, 158; Am-
plifiers, 20; Preamplifiers, 32; Tuners,
40; Receivers, 44; Turntables, 50;
Tonearms, 58; Phono Cartridges, 62;
Loudspeakers, 67; Microphones, 103;
Cassette Decks, 108; Equalizers, 113;
Open -Reel Tape Decks, 116; Head-
phones, 118.

Directory II, Nov.
Directory of Blank Tape, 64; Noise
Reduction & Filter Systems, 68; Ambi-
ence & Time -Delay Units, 70; Com-
pressors/Expanders, 72; Directory of
Manufacturers, 74.

1979 Equipment Directory Addenda,
Jan., 33.

1979 Car Stereo Directory Addenda,
Jan., 41.

Distortion Theory
Another View of TIM, Robert R. Cor-

dell, Part I, Feb., 38; Part II, March, 39.
Picking Capacitors, Walter G. Jung and

Richard Marsh,Part I, Feb., 52; Part II,
March, 50.

Dynamic Range
The Importance of Dynamic Range,

Jerome E. Ruzicka, Jan., 52.

Equipment Profiles
ADC Sound Shaper Two Mark II

Equalizer, Feb., 73.
Alpine Car Stereo 3002 Main Amplifier,

April, 70.
Alpine 7307 Car Stereo, April, 70.
Apt/Holman Control Preamplifier,

Feb., 76.
Astatic MF-100 Phono Cartridge, Dec.,

45.
Audio-Technica Lifesaver Record Care

System, Feb., 64.
Bang & Olufsen MMC 20CL Phono

Cartridge, March, 78.
BIC T -4M Cassette Deck, Feb., 68.
Carver M-400 Power Amplifier, Nov.,

30.
Connoisseur BD2A Turntable, July, 74.
Crown FM -1 Tuner, May, 66.
DB Systems DB-6 Basic Amplifier, Jan.,

102.

Dennesen Geometric Soundtracktor &
Vertical Tracking Angle Gauge,
March, 75.

Denon DL -103D Phono Cartridge,
Sept., 70.

Denon DA -307 Tonearm, Sept., 70.
Denon AU -320 Transformer, Sept., 70.
Dual CS 731Q Automatic Turntable,

May, 70.
Dual C-820 Cassette Deck, Sept., 67.
Dynavector DV/Karat Diamond Car-

tridge, July, 71.
Dynavector DV -6A Transformer, July,

71.
Fisher CR -4029 Cassette Deck, April,

66.
Fisher MT -6250 Turntable, June, 88.
Fried Products Model Q Loudspeaker

System, June, 93.
Fulton Nuance Loudspeaker, Dec., 48.
JVC A -X9 Amplifier, July, 68.
Lirpa 5 Kg Tonearm & Cartridge, April,

62.
Luxman K-12 Cassette Deck, April, 74.
Mitsubishi M -A01 (Micro) Amplifier,

Jan., 90.
Mitsubishi M -P01 (Micro) Preampli-

fier, Jan., 90.
Mitsubishi M -F01 (Micro) Tuner, Jan.,

90.
Mitsubishi DA -R20 Receiver, Aug., 50.
NAD 7020 Receiver, June, 76.
NAD 6040 Cassette Deck, Dec., 41.
Nakamichi 680ZX Cassette Deck, Sept.,

56.

Nakamichi High-Com II Noise Reduc-
tion System, Sept., 62.

Optonica RT-6905 Cassette Deck,
June, 83.

Phase Linear 8000 Series II Turntable,
Nov., 40.

Pioneer PL -630 Turntable, Jan., 98.
RG Dynamics RG D-3 Preamplifier,

May, 74.
Sansui BA -Fl Power Amplifier, March,

72.
Sansui CA -Fl Preamplifier, June, 90.
Sherwood S-32CP Tuner, Jan., 106.
Shure SM-81 Microphone, Aug., 57.
Sony PCM-1 Digital Adaptor, March,

64.

107

AmericanRadioHistory.Com



Soundcraftsmen SP 4001 Preamplifier -
Equalizer, Nov., 44.

Technics ST -001 Tuner, April, 79.
Threshold Stasis 3 Power Amplifier,

Dec., 38.
Vector Research VCX-600 Cassette

Deck, Dec., 58.
White 4220 Passive Equalizer, March,

76.

Future Trends
Doug Sax On Current Record Technol-

ogy and Music Systems of the Future,
Gary Stock, March, 30.

Dr. Thomas Stockham - On the Fu-
ture of Digital Recording, Gary Stock,
Feb., 8.

Trends For The Future, Gary Stock,
April, 28.

History
Edwin Armstrong: Genius Inventor,

Gary Stock, Nov., 52.
Mechanical Marvel, C.F. Kerry Gauld-

er, Nov., 58.

Loudspeakers
Alternative Speaker Technologies,

Gary Stock, Aug., 32.

Measurements
Which Is The Real Tape Playback

Curve? - Tape Guide II, Herman:
Burstein, May, 30.

The New Level Meters, Ronald G.
Ajemian, Dec., 34.

All That Data: FM Tuner Quieting and
Distortion, Leonard Feldman, Dec.,
68.

Obituaries
Robert M. Schmetterer, June, 40.
John E. Volkmann, Nov., 12.

Personality Profiles
Fiedler, Arthur - Just Call Me Maes-

tro, Bert Whyte, Jan., 48.
Klipsch, Paul - Arkansas Speaker

Maker, Bob Browne and Gary Stock,
Aug., 26.

Sax, Doug - On Current Record Tech-
nology and Music Systems of the Fu-
ture, Gary Stock, March, 30.

Stockham, Dr. Thomas - On the Fu-
ture of Digital Recording, Gary Stock,
Feb., 8.

Records and Record Care
How Records Are Made, Gary Stock,

June, 42.
In The Groove: Close -Up View of

Record Wear, Walter Davies, Sept.,
38.

Tape
BASF DIN Calibration Cassettes, How-

ard A. Roberson, Feb., 82.
Blank Tape Directory, Nov., 64.
37 Cassette Tapes Tested, Howard A.

Roberson, Sept., 44.

Tonearms
Tonearm Geometry and Setup Demys-

tified, Martin D. Kessler and B.V.
Pisha, Jan., 76; Addenda, April, 26.

Understanding Tonearms, S.K.
Pramanik, June, 52.

Video
RCA Shows Selecta Vision Video Disc,

Gary Stock, March, 44.

Workbench Profile
BASF DIN Calibration Cassettes, How-

ard A. Roberson, Feb., 82.
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Pramanik, S.K., Understanding Tone -
arms, June, 52.

Repka, Charles and Paul Berkowitz,
Build A Headphone Cross feed Cir-
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Whyte, Bert, Just Call Me Maestro,
Jan., 48.

108 AUDIO  DECEMBER 1980

AmericanRadioHistory.Com



Inside
Full Color Sound.

17:`", ;J ^1((

c),I)4- ---- -
There's more to Full Color Sound

than meets the ear.

There is a story of experience and
technical achievement that no other
tape manufacturer can tell. Fact: Sony
produces both high fidelity audio and
video tape and the high quality equip-
ment that plays it. In fact, Sony
pioneered magnetic tape recording,
and has been producing tape and tape
equipment for over 30 years.

Because of this vast and unique
experience, we believe Sony knows
more about producing high quality re-
cording tape than anyone else. Sony
know-how goes beyond exclusive mag-
netic particles and binders, or our ex-
ceptionally smooth SP transport sys-
tem, or superb MOL and frequency
response.

What Sony does in its own unique
way has to do with balance. The fine-
tuning of all the elements that go into
making a tape, so that each comple-
ments the other, and together-in
balance-deliver the finest recording
that is humanly and technically possi-
ble to achieve.

It is this balance that is the secret
of Full Color Sound. It isn't really diffi-
cult to make one particular element
extraordinarily superb. So when some
tapes boast about a particular feature,

we are not impressed. And neither
should you be.

The true test of atape is to balance
these superb elements, some of which
actually work against each other. For
example, high sensitivity (so vital for
MOL and S/N ratio) can produce print -
through. Another example: increasing
the volume of magnetic particles on
the tape improves sensitivity. However,
this would decrease tape durability.

Some of the factors that we con-
sider important to tape performance
are: MOL, frequency response, S/N
ratio, sensitivity, uniformity of output
level, print -through, erasability, and
such physical attributes as runability,
shedding, head wear, resistance to
temperature and humidity.

This is where the genius of Sony
comes in. To take all these elements
and balance them so they work with,
instead of against each other.

Balance. It's why Sony auOiotapes
are so superb. The fact is, the more
expensive your audio equipment, the
more you'll appreciate Full Color
Sound. Listen to Sony SHF (normal
bias), EHF (high bias), FeCr or Metallic
tape yourself. Listen to the balance. It's
the secret of Full Color Sound.

SONY.

.W, S,n, Corporation or America. Tape D Sony is a trademark of Sony Carp

Enter No. 32 on Reader Service Card
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Bert Whyte the ne
In the early days of audio, when a

bright fellow with good ears decided
to build a loudspeaker, the usual re-
cipe called for a teaspoon of knowl-
edge and theory, a pinch of intuition,
a dash of black magic (cone doping
and the like), and a fervent hope that
the results would be well -seasoned
with good luck. There were some very
respectable loudspeakers which result-
ed from such empirical design meth-
ods as these.

Nowadays, there
is an ever-increasing
use of such exotic
instrumentation as

digital computers,
laser interferome-
ters, and holograph-
ic analysis in the de-
sign of loudspeak-
ers. B&W and KEF
are two highly re-
search -oriented Brit-
ish manufacturers
which have always
pioneered the use of
these new design
techniques. Some
months ago, when
B&W and Anglo-
American Audio
(B&W's agent in
North America) in-
vited the audio press
corps to visit the
B&W plant and re-
search laboratories, I

eagerly grasped this
opportJnity to see
firsthand these inter-
esting developments
in loudspeaker technology.

The B&W plant is located in the vil-
lage of Worthing in West Sussex, not
far from the famous seaside resort
town of Brighton. The facility is actual-
ly a complex of buildings, and our gra-
cious host, Managing Director John
Bowers, guided us through the various
fabrication and laboratory areas. B&W
is a relatively small company, with
about 80 employees. However, they
have twice won the Queen's Award
for Export and now make eight differ-
ent models of loudspeakers, including
the new DM 11, DM 12, and 802.
These three speakers have been de-
signed with the benefit of the experi-
ence gained from computer -assisted
research that resulted in the develop-

ment of B&W's premier loudspeaker,
the Model 801, which subsequently
was designated as the "official monitor
speaker" for EMI and Decca classical
music recording.

The pride of B&W's research depart-
ment is their laser interferometer in-
stallation; a separate room is devoted
to this equipment. A massive cement
pier or test bed about eight feet long
and 28 inches high is used as the

mount for the laser projector. This pier
must weigh several tons, and its great
mass is used to minimize - if not
eliminate - any structure -borne vibra-
tions which might cause a deflection
of the laser beam from the target ob-
ject. A specimen holding device is at
one end of the pier, opposite the laser
projector. A speaker driver can be
mounted on this device, and an elec-
tric motor drive can rotate the speaker
on its axis as well as move the speaker
so the scan is across the driver's diam-
eter. In this manner, the fixed -fre-
quency laser beam with a 0.3 -mm spot
diameter can be focused on any area
of the speaker cone, dust cap, the
cone surround, or even the metal rim
of the speaker basket. The laser inter-

ferometer is interfaced with B&W's in-
house Digital Equipment Corp. PDP-
11/35 computer, which has a 96k byte
core store and 20M byte disc store.
Long-term storage is on 9 -track digital
magnetic tape. Hard -copy printouts
and graphs are available, and a visual
display unit is incorporated in a Tek-
tronix T 4010 interactive graphics ter-
minal.

By feeding appropriate voltages into
the voice -coil of the
speaker under test,
the velocity at a se-
lected frequency at
selected points on
the diaphragm sur-
face can be investi-
gated. In B&W's
own description,
"The computer has
been provided with
facilities for convert-
ing analog signals
into digital form for
storage and process-
ing. By exciting the
speaker driver with a
narrow rectangular
voltage pulse, the
velocity impulse at
each point on the
diaphragm surface
can be stored in the
computer and sub-
sequently converted
to frequency re-
sponse data using
the Fast Fourier
Transform." The
measurement of
these impulse re-

sponses can be used to determine the
amplitude and phase of the velocities
generated at the selected points on
the diaphragm surface. With this data
stored in the computer, it can then cal-
culate what effect the motion of any
part or the whole surface of the dia-
phragm has on sound pressure output.

Driver Design
The bass, midrange, and tweeter

drivers of the Model 801 were de-
signed with the aid of the laser inter-
ferometer/computer combination.
Without this instrumentation coping
with the vast number of variables in-
volved in the selection of the speaker
diaphragms would be well-nigh im-
possible. Consider that there are three
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We build them
Introducing the new hand-

crafted Astrion'" How do we
achieve such unparalleled musical
excellence? One by one. Piece by
piece. All by hand. Each and every
Astrion component is hand in-
spected, hand selected and finally
hand assembled by our most skilled
craftsmen. Like you, they look
beyond specifications. That's why
they personally audition every
Astrion they build.

What qualities do they look for?
Performance without restriction.
Realism without compromise.
Music. Pure and simple. We could go
on But why listen to a description
when you can listen to our new
Astrion. Take your most cherished
recording to one of our selected
Astrion dealers. What you hear will
be incredible. What you don't hear is
what you never should.

Like distortion caused by con-
ventional cantilevers. Our engineers
did away with it. By eliminating the
conventional metal cantilever In i
place is a laser -etched solid sapphire
shaft. Its high "stiffness -to -mass"
ratio solves any flexing problems.

Its exceptional purity creates a new
standard for transient response.

In keeping with that high stand-
ard is Astrion's exclusive hand
polished "extended contact" elliptic
diamond tip. It's the smallest nude
diamond tip we've ever made.

Our engineers also developed a
unique pivot suspension system for
the Astrion. The Orbital Pivot
System.' Unlike other systems there
are no restrictive armature wires, ad-
hesives or governors. Instead each
armature is micro -machined to form
a perfect fit with the Astrion's S-4
suspension block. It's that simple. It's
also that much more compliant in all
signal directions.

The hand-crafted Astrion. A
masterpiece built to do justice
to all the masterpieces written.
For the location of your closest
ADC Astrion dealer write Audio
Dynamics Corp., Pickett District
R d, New Milford, CT. 06776 or

toll -free (800) 243-9544.

A D ASTRIO\
Enter No. 1 on Reader Service Card
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speaker drivers in the Model 801, and
ideally each must operate in the most
linear fashion within its prescribed fre-
quency range. Should the speaker
cone be made of paper, felted paper,
Bextrene, or one of the new polypro-
pylenes? What should the mass of the
cone be? What about its density?
Should the cone be thick near the dust
cap and taper to a thinner cross-sec-
tion at the surround, or vice versa?
What material should be used for the
surround suspension and what should
its compliance be?

In a series of tests relating to the

low -frequency section of the Model
801, B&W decided to use a closed -box
enclosure rather than the vented -box
type, since the former has a shorter ef-
fective reverberation time. Other tests
revealed that the low -frequency driver
should be able to maintain linear re-
sponse with voice -coil displacements
up to 6 mm. The BW300 woofer de-
signed for the Model 801 uses long -
throw suspensions and a voice -coil
ove,hang of 6 mm on both sides of the
magnet pole piece. To compensate for
fault cond'tions in amplifiers which
might cause voice -coil excursions

,1111
GEIIVUINE5 ,V15 TYPE IV

PHONO CARTRIDGE
For all the facts

ente- 50 on
RE ader Ir quiry Card

not simply a "cartridge"...
but an innovative playback system
eDyaamic Stabilizer Suspended

from two vácous-damped bear-
ings, acts I ke a shock absorber to
rraintain a constant cartridge -to -
record distance and uniform track-
ing force; eliminates record groove
skipping caused by warp; cush-
ions the stylus from accidental
damage.

ODElectrosta-ic Neutralizer 10,000
conductivegraphite fibers cischarge
static elect icity from the record dui .aminated Core Low -loss, lami-
ing play. Eliminates attraction of dust nated electromagnetic structureand tracking force variations caused provides consistently flat frequency
by static charges. response, exceptional channel sep-

aration, higher signal level output.Hyperelliptical Tip Elongated,
uniform groove contact reduces
harmonic and intermodulation dis-
tortion by as much as 25% over
conventional Elliptical or long
contact tips.

Telescoped Shade Greatly improves
trackability at tlec'itical middle and
high frequencies. Lowest efftive
mass, with no sacrifice of necessary
stiffness or strs-Cth.

Two -Function Bearing Unique
bearing system iscptimized for bcth
low frequencie=s and high frewen-
cies independent y. Enhance;
trackat ility across entire audio
spectrum.

O GENUINE
SI--11URE

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
In Canada: A.C. Simmonds & Sons Lmited

Manufacturers of high fidelity components, microphones, sound systems

Enter No. 50 on Reader Service Card
and related circuitry.

greater than 6 mm, a special magnetic
assembly is used and the restraining
action of the inner suspension pre-
vents "bottoming" of the voice -coil
against the magnet back plate. The
BW300 woofer has an effective dia-
phragm diameter of 270 mm, the cone
has the near -ubiquitous Bextrene coat-
ing with PVA damping compound,
and the long -throw outer suspension
is formed from plasticized PVC. The
BW300 additionally has a two-inch
voice -coil wound on Nomex formers
to permit higher working tempera-
tures. (It is interesting to note that the
coveralls worn by race -car drivers are
also made of Nomex, to reduce the
danger from fire in crashes.)

The midrange driver required more
research and tests than did the woofer
and tweeter, since most of the music
signal spectrum - from 400 to 3500 Hz
- lies in its operating range. Many
materials were tried for the midrange
cone and, though Bextrene appeared
promising, an exotic new material,
Kevlar, a woven matrix of aromatic po-
lyamide fibers, was selected.

B&W's premier loudspeaker, the
Model 80 .

While all the drivers used in B&W
loudspeakers are made in the factory,
the cones and speaker baskets are sup-
plied by vendors to B&W specifica-
tions. In the case of the MK100 mid-
range, the speaker cone is made in the
B&W plant on a purpose-built die
press. The Kevlar diaphragm is resin -
bonded and simultaneously heat treat-
ed and formed to the desired configu-
ration under great pressure. The result
is a cone with low mass and high
strength, and it is said to have "low
energy storage" characteristics afford-
ing superior transient response. The
laser interferometer revealed good vi-
brational modes for cones made with
the Kevlar material, and the final de -
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...an outstanding product on any absolute scale
of measurement without regard to price. / -STEREO REVIEW

Read more of what Stereo Review magazine had to say about
the Yamaha CR -890 receiver:

"The harmonic distortion of the CR -840 was so low that
without the most advanced test instruments it would have been
impossible to measure it "

When speaking of the OTS (Optimum Tuning System), an
easy -to -use Yamaha feature that automatically locks in the exact
center of the tuned channel-for the lowest possible distortion,
Stereo Review said, "The muting and OTS systems operated
flawlessly."

Among Yamaha's most significant features is the continuously
variable loudness control. By using this control, the frequency
balance and volume are adjusted simultaneously to compensate
for the ear's insensitivity to high and low frequency sound at low
volume settings. Thus, you can retain a natural -sounding
balance regardless of listening level. As Stereo Review states,
"...another uncommon Yamaha feature."

And there's more. Like the REC OUT/INPUT SELECT feature.
These separate controls allow you to record from one program
source while listening to another program source. All without
disturbing the recording process. Stereo Review's comment was,
"... the tape-recording functions of the CR -840 are virtually
independent of its receiving functions." One could not ask for
greater flexibility.

In summing up their reaction to the CR -840, Stereo Review
said, "Suffice it to say that they (Yamaha) make it possible for a

moderate -price receiver to provide performance that would have
been unimaginable only a short time ago."

And the CR -890 is only one example in Yamaha's fine line of
receivers. For instance, High Fidelity magazine's comment about
the Yamaha CR -640 receiver: "From what we've seen, the
Yamaha CR -640 is unique in its price range."

And Audio magazine has remarks on the Yamaha CR -2090
receiver: "Without a doubt, the Yamaha CR -2040 is the most
intelligently engineered receiver that the company has yet
produced, and that's no small feat, since Yamaha products have,
over the last few years, shown a degree of sophistication, human
engineering, and audio engineering expertise which has set
them apart from run-of-the-mill receivers."

Now that you've listened to what the three leading audio
magazines had to say about
Yamaha receivers, why not
listen for yourself? Your
Yamaha Audio Specialty
Dealer is listed in the Yellow
Pages.

To obtain the complete test

-bye 2214

report on each of these
receivers, write: Yamaha International Corp., Audio Division,
P.O. Box 6600, Buena Park, CA 90622.
Quotes excerpted from June 1979 issues of Stereo Review. High Fidelity and Audio
magazines. All rights reserved.

YAMAHA
AmericanRadioHistory.Com



4io says
a"moving coil"

is the best?

Compare
the new choice:

Moving fluxMFr"
Until now, you've had the choice of the
superb sound and high price tag of a
moving coil cartridge, or the economy
and adequate performance of a moving
magnet or other magnetic cartridge type.
Astatic now makes the choice easier.

The Moving Flux MFr'
cartridge.
Astatic's patented moving flux design
combines the fine performance of moving
coil and the economy of moving magnet
cartridges.

Like a moving coil...
Musical detail is more clearly reproduced
because the moving flux design eliminates
a built-in source of phase distortion in-
herent in moving magnet types. This
phase distortion results from magneto-
striction (magnetic time delay).

Dr. H. G. Barkhausen discovered over
80 years ago that iron, because of its var-
iations, becomes magnetized in discrete
steps rather than in a smooth linear
manner.

In the pole pieces of magnetic car-
tridges this nonlinearity translates into
distortion and less than full fidelity
sound.

Moving Flux cartridges, like a moving
coil, eliminate pole pieces and magneto-
striction for undistorted, clean, trans-
parent sound reproduction.

Like a moving magnet...
Astatic's MF cartridges offer the economy
of moving magnet cartridges. Competi-
tively priced, moving flux also has high
output, eliminating the need for ex-
pensive preamps or transformers. And
unlike most moving coil cartridges
Astatic's moving flux stylus is user re-
placeable.

The choice is clear: Moving Flux MF''
The Astatic Corporation, Conneaut,

Ohio 44030.

1ST,ITIC
\MIL

Bert Whyte "behind the scenes" in B&W's anechoic testing chamber.

sign was a 100 -mm cone with a one -
inch voice -coil phenolic -bonded on
an aluminum former and a PVC cone
surround suspension.

The design of the B&W TS26S
tweeter is also derived from laser inter-
ferometer and computer -aided re-
search. A 25 -mm dome, made of
woven polyester filaments, is driven
from its outer edge by a 26 -mm high -
temperature epoxy -impregnated
voice -coil. A high-energy nickel cobalt
center -pole magnet is used to keep
the dimensions to a minimum for
good directional characteristics.

The crossovers of this speaker are
fourth -order networks with frequency
points at 400 Hz for low/mid and 3500
Hz for mid/high. B&W has a

proprietary method of "numerical op-
timisation" using computer synthesis
to derive the network parameters. The
networks are built in the B&W plant
with vendor -supplied p.c. boards, to
which the appropriate values of close -
tolerance components are added.

Cabinet Colorations
The bass enclosure for the Model

801 is, as previously noted, of the
closed -box acoustic -suspension type,
with internal volume of 100 liters. Be-
cause cabinet panel resonances super-
imposed on reproduced sound cause
unpleasant colorations and diminish
overall clarity, many schemes have
been devised to damp these reso-
nances - including highly impractical
cast -concrete or brick enclosures!

During the investigation of cabinet
resonances, B&W found that high lev-
els of vibration were occurring near
the woofer, which was mounted on
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the front speaker panel, and were
probably due to mechanical transmis-
sion of the driver vibration. The use of
a thick rubber gasket between the
woofer and the front panel, plus
mounting screws isolated from the
woofer chassis with damping material,
afforded a significant 12 to 14 dB re-
duction of vibration. The midrange
driver and the tweeter are mounted in
separate enclosures, with the tweeter
atop the midrange unit. This mid/high
assembly is affixed to the top of the
bass enclosure with a circular rubber
vibration isolator between them. To
reduce high -frequency reflections
from the top of the bass enclosure, it
was covered with an acoustic absorb-
ent foam.

The tweeter, midrange and bass
drivers are in a staggered vertical align-
ment for minimum time delay. The
Model 801 is to be driven by an ampli-
fier of 50 watts minimum, with no up-
per limit on power input. Its unusual
overload -protection circuit senses the
voltages supplied to the voice -coils of
the three speaker drivers, and com-
pares each voltage with a pre-set
threshold voltage assigned to each
speaker. If the threshold voltage is ex-
ceeded, a relay cuts off the input. A
red signal light on the top of the bass
enclosure illuminates when there is no
voltage input, and a button resets the
relay and restores the input. A battery
powers the circuit, and current drain is
said to be so low that the circuit can
be permanently connected.

All the speaker components pro-
duced in the B&W plant are individu-
ally tested for various parameters and
then digitally compared to a reference
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Five Important Reasons
Why You Should. Own This New

Realistic" 10 -Band Equalizer.
1. Matches your system -

to any room.
Some rooms are acoustically
"dead" cue to thick carpeting and
tons of overstuffed furniture. Some
are acoustically "live" because of
t,Ie floors and hardwood paneling.
Either environment will murder
your mt_sic by altering the sound
you hear by 6 decibels or more.
O-dínary broad5and bass and tre-
ble controls can t compensate for
these imbalances because they al-
ter far too much of the audio spec-
trum. But the Realis _ic wide -range
equalizer, with 1J narrow bands
and 10 controls for each channel,
gives ycu total camrnand from 31
to 16,030 Hz. You can add to or
subtract from the music by up to 12
dB for E complete, creative control
range o 724 dB.

2. Improves re zo rds,
tapes, FM.

Remove annoying record
scratches from old LPs and 78s
without removing the music. Just
reduce the audio level at 8 and 16

the 31 and 62 Hz controls but the
bass remains intact. Substandard
audio from careless radio stations
can be cleaned up by a little
re -equalization on your part.

+12

+6

_4

0 d

-4

-8

-12

31 62 125 250 500 Ir 2k 4k Sk 16k Hz

Graphic display of narrow band boost ano cut action.

Bands: 31, 62, 125, 250 500 1000, 2000, 4000. 6000
and 16,000 Hz. Frequency Response: 5 to 50.000 Hz.
Tone Control Range. s. 12 dB. THD:.02%. 20-20,000 Hz.
Dynamic Range: Up to 10 volts RMS, flat setting. Total
Gain: 0 dB, flat setting. Electrical: 120VAC. 15 watts. U.L.
listed. Size: 44iisx163,4x1nC

3. Improves your speakers.
Moving a speaker 6" out from a
wall can degrade bass response by

8 to 10 dB. But sometimes you
have to. This equalizer restores the
lost performance. And you can en-
hance the sound of the best speak-
ers even when they're perfectly
placed. Electronic equalization is
the only way you can extend the
response of a speaker.
4. Makes you a

recording pro.
Now you can record professional -

sounding tapes without profession-
ally priced equipment. Using a
3 -head deck, you can monitor off
the tape and adjust the equalizer for
the results you want.
5. Low priced.
The efficiencies of engineering and
manufacturing this equalizer in our
own factory help us to price it lower
than any 10 -band design of com-
parable features and quality that we
know of. Yet it adds value, versatil-
ity and enjoyment to your stereo
system, no matter what you paid
for it! Can you afford not to own
this equalizer? Come in and let us
demonstrate a little "audio magic:'

Our Innovative $179.95= Audio Upgrader
Does It All!

Radie ¡haek
THE NATIONWIDE SUPERMARKET OF SOUND

'Retail once may vary at indvidual stores ano dealers
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SERIES III
+ COMPATIBILITY
Series IIl and II IS precision pick-up
arms are suitable for all cartridges
having 2" fixing centres, weighing not
more than 12 grams and requiring a
tracking force not higher than 2.5
grams. They are adaptable to suit the
mass and compliance of the
cartridge, which may employ a
moving coil, moving iron, moving
magnet or any other generating
principle.

Series Ill arms are true low mass
designs with headroom to increase
effective mass as desired whereas
with high mass arms reduction is
generally impracticable.

We shall be pleased to send you
information sheet No. 24 which tells
you how to adjust effective mass to
suit your cartridge. It could make all
the difference to your listening.

r 1
1 ,

The best pick-up arm
in the world

Write to Dept 1461 , SM E Limited,
Steyning, Sussex, BN4 3GY, England

Exclusive distributors for the U.S:
Shure Brothers Incorporated,
222 Hartrey Avenue, Evanston,
Illinois 60204

and in Canada:
A. C. Simmonds and Sons Ltd,
975 Dillingham Road, Pickering,
Ontario, L1 W 362

The Tektronix T 4010 interactive graphics terminal used by B&W in its research
department.

standard driver. A computer matches
response of pairs of drivers within t1/,
dB! Each speaker system is tested in
B&W's anechoic chamber and fur-
nished with its own calibration certifi-
cate. In the anechoic chamber, the
transient performance of a loudspeak-
er is measured via the energy versus
time response method pioneered by
Audio's own Richard Heyser. A Bruel
and Kjaer 2031 spectrum analyzer is in-
terfaced with a Hewlett-Packard 9825A
desk -top computer for this procedure.

The specialized instrumentation -
laser interferometers, digital comput-
ers, spectrum analyzers, etc. - are un-
questionably of great value in devel-
oping B&W speaker systems. But how-
ever good the instruments tell us these
speakers are, it is still the human ear
and the reproduction of music that are
the final arbiters of loudspeaker quali-
ty. Happily, John Bowers and his asso-
ciates are in complete agreement with
this philosophy. Mr. Bowers has a sen-
sitive ear and an abiding love of music,
so his purpose-built listening room at
B&W is often where the ultimate as-
sessment of speaker quality is decided.

At Home with the Range
I have listened to the Model 801 for

many months now with every conceiv-
able type of music. It certainly has a
smooth, clean response throughout
the frequency spectrum, though there
is a little coloration, apparent only at
very high levels, above 108 to 110 dB.
Transient response is especially good,
with little evidence of overhang. With
its -3 dB point of 37 Hz, bass response
is clean and solid, although this is not
sufficient to reproduce the lowest fun -
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damentals of the pipe organ. But then,
very few speakers can handle this
range. On the subject of bass re-
sponse, some people have remarked
that the Model 801 sounds "tubby"
and a bit "over-reasonant." This could
be a function of several things: The lis-
tening room may be "peaky" and have
standing waves; perhaps the 801 is

placed too close to rear or side walls
or, worse, in a corner. With the speak-
ers about 3 feet from the rear wall and
21/2 to 3 feet from the side walls, I have
not encountered any tubbiness. The
amplifier used to drive the speakers
can often have a significant effect on
bass quality. One with a high damping
factor, and output in the 150 to 200
watt range, helps considerably. By all
odds, the most seductive quality of the
801s is their accuracy in producing a
stable stereo image and depth per-
spective. At its best, the speakers sim-
ply "disappear" - you cannot isolate
individual sound from each speaker.
The illusion of a panoramic stage im-
age is startling, and even the most se-
vere critics of the 801s admit that in
this respect they are without peer.

There is a problem with the 801s
when played at very high levels, say
from 105 to 110 dB. There is no sign of
stress or distortion per se, yet the su-
perb imaging qualities of the speaker
are considerably diminished, the
sound field is compressed, and instru-
mental positioning is not as accurate.
Outside of this, the 801 can handle the
dynamic range of most digital/hybrid
recordings without distress. In general,
it is one of the least fatiguing speakers
I have ever encountered, thus encour-
aging extended listening. A
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NAUTILUS RECORDINGS
Direct to -Disc -$ 15.95
NR 1 First In Line
Digirar-to-Disc-.$15.96
NP2 Aspen Gold
NR7 Tip Of The Weisberg
Half -Speed -Mastered -$14.95
NR3 Dteamboat Annie
NR5 Captain And Me
NR9
Nall
NR12
NR 74

NR'5

Morning Dance
Court & Spark
Dranonds & Rust
Cars
oie es of Eight

TELARC DIGITAL RECORDS
TEL 5038 Fennell. Hoist, Bach
TEL -10039 Stravinsky: Firebird
TEL -10041 Tchaikovsky. 1812
TEL -10042 Moussorgsky Pictures

at an Exhibition
TEL -10045 Eoito. Mefistc-tele

Verdi. Te Deum
TEL -10047 7 chaikovsky. Sym No .4
TEL -10048 Carmen Suite, Peer

Gynt Suite
TEL -10049 Bach
TEL. -10050 Arnaud, Vaughan

Williams, Grainger
TEL -1005f Saint-Saens. Sym.

No 3 "Organ'

Randy Sharp

Kingston Trio
Tim Weisberg

Heart
Doobie Brothers
Spyrogyra
Joni Mitchell
Joan Baez
Cars
Styx

- $17.95
Cleveland Sym Winds
Shaw, Atlanta Sym.
Kunzel, Cincinnati Sym.
Lorin Maazel,

Cleveland Orch.
Robert Shaw, Atlanta

Sym. Orch
Maazel, Cleveland Orch.
Leonard Slatkir, Saint

Louis Sym. Orch.
Michael Murray, Organ
Fennell, Cleveland

Symphonic Winds
Eugene Ormardy,

Philadelphia Orch

THIS AD IS A
COLLECTOR'S

ITEM
AUDIO Magazine has compiled a listing of
trn most prestigious names in recording
and engineering. Our Direct -To -You mail
service will rush these high technology

discs to you.

DISCVNASHER- $15.00
DR -004-D The Good Life
DR -007-D Secret Love
SDG-301 Shostakovich. Ravel
SDG-304 Scheherazade

500-313 John Williams- The
Empire Strikes Back

VC -100920 Digital Space
OX -7007 Telemann
OX -7022 Mozart Symphonies

OX -7.174

OX -7183

Vivaldi The Four
Seasons

Tchaikovsky: Sym.
No 6 in 8 Minor

Smith & Kessel
Kenny Moore
Gould, Landon Sym.
Tjeknavorian,

London Sym.

Charles Gerhardt,
National Phil Orch.

Goulc, London Sym.
Jean-Pierre Rampal
Pa,tlard, Orchestra De

Chambre
Festival Strings

Lucene
Kurt Sanderling, Berlin

Sym Drch

Garaf tYkwt'oya)

gr Vol 00t1

PtaTCPcO'

CRYSTAL CLEAR RECORDS-$17.98
Direct -to -Disc
CCS-6004 Flamenco Direct (Vol.?) Carlos Montoya
CCS-6005 Flamenco Direct (Vol. 2) Carlos Montoya
CCS-7010 Sony.: Fireworks (Vol. 1)
GCS -7011 Sonic Fireworks (Vol. 2)
CCS-6003 Space Organ Star Wars, Close En-

counters, Superman
Battlestar Galactica

CCS-8007 New Direction Laurmdo Almeida
CCX-5011 Live and Direct Tai Mahal
CCS-5007 Mountain Rock The Oslards
CCS-8002 Grect To Disc: (45rpm) Charlie Byrd
Digital -to -Disc
DG -7003 The Digital Fiedler Arthur Fiedler & The

Boston Pops

DIRECT DISCS BY DIRECT MAIL
CRYSTAL CLEAR RECORDS - $17.98 DISCWASHER - $15.00 TELARC DIGITAL RECORDS - $17.95 NAUTILUS RECORDINGS
 CCS-60C4 (Vol 1) 0 CCS-8007 0 DR -004-D  VC -1000 20 O TEL -5038  TEL -10047 Direct -to -Disc - $15.95 0 NR1
QCCS-61365(Vol.2) QCCX-5011 O DR -007-D OOX 7007  TEL -10039 O TEL -10048 Digital -to -Disc - $15 95

GCS -70t0 (Vol 1) D CCS-5007 SDG-301  OX -7022  TEL -10041 O TEL -10C49 NR2  NR7
CCS-7011 (Vol. 2) 0 CCS-8002  500-304 0 OX -7174 Et TEL -10042  TEL -10050 Hail -Speed -Mastered - $14 95

C CCS-6003
ó94a1-fc-Tis-

 SDG-313  OX -7183 E( TEL -10045  TEL -10051 NR3 0NR11 0NR15
Cl IJR5 0NR12

 L7G-700. C NE9  NR14

Name

Address

City State Zip

Mail to:
AUDIO COLLECTICN
RECORDS DIRECT BY MAIL/CBS PUBLICATIONS
P.O. BOX SG DEPT. 4100
MADISON HEIGHTS, MI 48071

Pay by Check, MO or Charge Card
Please add applicable Slate Tax to payment

Cost of Record (a)
Sales Tax
Postage 8 Handling`
Total Enclosed

 AMX, O VISA,  MASTEFI
Include Card #

Exp. Date

Signature
'Postage 8 Handling: $2.00 one record 53.25 4 to 6 records

$2.50 2 to 3 records $4.00 over 6 records
Allow 3 to 5 weeks for delivery Shipments may arrive separately
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It's Technics SL -10 and it represents the most radical depar-
ture in turntable design since Technics first introduced the
modern direct -drive turntable in 1969.

Not much bigger than a record jacket, the SL -10 com-
bines a quartz -locked direct -drive motor, a servo -controlled
linear -tracking tonearm and a moving -coil cartridge, com-
plete with a built-in pre-preamp.

To playa record, simply place it on the platter, close
the cover and push the start button. The SL -10's micro-
computer automatically senses the record size and speed.

In addition to providing zero tracking error, the gim- `°

bal-suspended linear tonearm is dynamically balanced
allowing you to play the SL -10 on its side or even upside
down with no loss in accuracy or tracking ability.

Another reason for theSL-10's outstanding accuracy
is its moving -coil cartridge. With its built-in pre-preamp,
coreless twin -ring cóils and pure boron pipe cantilever, the
cartridge provides an extremely linear and flat frequency
response as well as superb dynamic range.

Technics SL -10. The world's most unique turntable.

Technics
The science of sound

Enter No. 36 on Reader Service Card

AmericanRadioHistory.Com


