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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.



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
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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



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.
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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





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.
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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. 

_ 



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



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.

AUDIO  DECEMBER 1980



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
'
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©1979 TEAC Corporation of America, 7733 Telegraph Road, Montebello. CA 90640.



Are you ready for the
new audio technologies?

+wsw ii(It
rrri(f f riTr rdfrírÍal_

.. ... R9*R .....,.. ..

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.



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



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



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



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.)



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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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
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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
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Fig. 4-Vacuum fluorescent level
display with drive circuitry.
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