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In hi-fi, up until now,
sound was the whole picture.

Since the very beginning, hi-fi has TRULY PERSONAL HOME ENTERTAINMENT.
appealed to one sense: your hearing. The
rest was up to your imagination.

Now Pioneer brings you closer to the

reality of performance than you've ever whenever you wished to see it. With a

experienced at home: LaserDisc: sense of performance, a feeling of “being
Now you can hear and see a concert or a TR A mm—

movie as easily as you can play a record. pealldom ——  experienced at home:

Wlth Sound that’s pre hl'fl with a laser beam & MOVieS concerts SpOf[S.
The Pioneer LaserDisc player is easy to ~ «#¢mron T ey e

hook up and easy to operate. One wire MCA / Discovision discs
to your TV two to

it

. like Paul Simon, Liza

your hi-fi. Then O:Q = @ @ @: ' ) Minelli, Loretta Lynn,
1l

Try to imagine what it would be like to
sit down in front of your television and
see whatever program you wished

just place a disc /i~ Jaws, Animal House,

on the player, and poof.. . magic. y The Blues Brothers,
"> the NFL.

THE SOUND: A NEW GENERATION IN STEREO. 960

With Pioneer LaserDisc, both iz TEGICI TOTEDUCATION:

channels are completely discrete from With standard-play discs, you can create

each other. It’s stereo in its truest sense. your own instant sports replays at home,

And since the disc is read by a light beam you can go in fast motion, slow motion, one

rather than a video head or needle, with frame at a time, even stop motion indefin-

normal use, it doesn’t wear out from play. itely. But LaserDisc offers something far

In addition, unlike conventional records, more revolutionary. Everyone of the up

. to 108,000 frames on the
disc is coded. And a built in
micro-computer lets you
access any individual
frame at will. This means
, { aad you can go to your favorite
Concerts like Paul Simon. New movies and Sports like NFL Football, scene in a movie or song

classies like Dracula. in a concert in SeCOHdS.
you can handle the LaserDisc as much as But that’s merely the beginning. On one _
you wish. Even minor surface scratches disc you can stroll through the National
won't effect the superb audio and video Gallery and study art masterpieces one
fidelity. You can enjoy the disc forever. masterpiece at a time.

And since play can’t wear out the disc,
THE PICTURE:BETTER THAN HOME VIDEO TAPE.  they can be studied forever.
The Pioneer LaserDisc player offers a T T
picture with actually 40% better '
resolution than the picture delivered by a
home video tape player. A picture of the
highest broadcast quality. For the first time
on your television set, video fidelity is
matched by audio fidelity.

One of the most surprising parts of this
new technology is that it's affordable.

A beam of light
instead of a
needle.




The Pioneer
LaserDisc player

has a suggested

retail price of
$749:(Optional
remote control

just $50* more.)

As surprising,

a full length movie on
LaserDisc can even cost less than taking
your family out to the movies. And about
half or a third of the price of that

same movie on viceo tape.

Instead of
grooveson
the disc, thzre

Simulated TV pictare from The 3lues Brothers.

are microsco Jic pits.

YOU WON' T BELIEVE IT UNTIL YOU SEE IT.

Irrespective of how much we say here, the
true magic of LaserDisc can only be
appreciated in person. So we've arranged
for a personal demonstration in your area.

and we'll
give you the names of the stores nearest
you. Go by all means. You won’t believe
vour eyes. Or your ears.

*Suggested retail price. Actual price set by dealer. *
Enter No. 20 on Reader Service Card

(In linois 800-972-5855).

-
o
Ot - e i

© 1981 U.S, Pioneer Electronics Corp.

§] mcasddics
HC e

A) PIONEER
We bring it back alive




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 fabricresultsin
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
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“I gave my kid brother
my turntable.

N [gave him my tuner.

% [ gave him my tape deck.

But I kept my ARS?

Most good speakers sound fine when
they're new. f

But what about next year?

And the year after?

Will they start to sound tired and send
you looking for something better?

Not if they're AR’s.

We build accurate speakers.

Because no matter what kind of music

you like, accuracy is the standard.

It's the way a speaker should sound.

So we build AR’s to stay accurate.

It’s nothing for us to hear from owners who've had
theirs for 10 or 15 years. They've upgraded the rest
of their system, but they still can’t find an excuse to
replace their AR’s.

T:e reason AR’s sound so good for so long is basic.

We build nothing but speakers. We design all the
comoonents that go into them and build them in our
own plant. All our effort goes into making the perfect
spezker. For example, every AR, yours included, has
passed more than 70 quality control tests before
it’s shipped.

Taat’s why AR can cover you with a full (not limited)
5-year warranty.

It covers parts. It covers labor. And it also promises
that your AR’s will perform to within 1 dB of design
specs (as per AR warranty statement).

Isn't that the kind of quality
asstrance you want with
you- new speakers?

“Truth in Listening”

/" TELEDYNE ACOUSTIC RESEARCH
10 AMERICAN DR ¥E  NDRWOOD, MA. 02062 USA © 1981. IN CANADA BY A. C. SIMMONDS AND SONS LTD. AND IN AUSTRALIA BY W. C. WEDDERSPOON PTY. LTD



There are 300 voices
in the Mormon Tabernacle Choair.
This tiny diamond tipped sapphire
enables you to hear every one.

rs

Shown actual size

It's the diamond stylus/sapphire crystal cantilever of the
Bang & Olufsen MMC 20 CL phono cartridge. the cartridge with
no audible tip resonance. And no distortion of the music.

Your cartridge has an overwhelming influence on the
reproduction quality you achieve. Which is why we go to great
lengths to achieve perfection where it counts in all four of our
cartridge models. Hear them for yourself at your local Bang & Olufsen
dealer. Or write to us for 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. lllinois 60007

Enter No. 1 on Reader Service Card

KM invites you
to close your

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 bass
downto 38 Hz (-3dB) ina
60 watt ampilified speaker
only 10x14 x9 inches. Clean
bass one full octave lower
than any other speaker of &
its size, and an amazing
sound pressure level of
105 dBA af one mefer.

eyes.

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 eye opening price.

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

M |
KM Laboratories Inc.
342 Madison Avenue

New York, N.Y. 10017
(212) 687-3505

In Canada:
Pro-Acoustics Inc.
Kirkland, Quebec
HIH 3L4
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The continuing story
of TDK sound achievement.

Inside the diz-zast aluminum
cassette housing. TDK brings
together the full forca of its
revolutionary tape technology.
Part Ten contains the ultimate
mechanical perfecticn of the
Reference Standard Mechanism.
Around its precision seamless
rollers and past its dual spring
pressure pad flows TDK's unique
metal-alloy tape. It's composed of
ultra-fine metal particles called
FINAVINX, whose recording
capacity is four times as great as
TDK's Super Avilyn.
A special polymer
coating makes this
meszal virtually
impervious to
oxidation.

To sharply
define the dif-
ference between
this cassette and
any other, TDK
encased it within two dear sheets
of plastic. These sheets are thirty
percent harder than the plastic
used in ordinary cassettes.
Die-cut, transparent liner sheets
maintain a physical clarity that’s
matched by the crystal clarity of

- -

© Ccpyright 1981 TDK Etectroncs Corp., Garden City, N.Y. 11530

Assembled TDK MA-R cassette.

sound. Six precision screws

seal the shells and resist vibratior.
This state-of-the-art cassette is
called MA-R. The effectis
futuristic. But TDX does nothing
merely for effect.

For example, Part Ten has the
structural strength to withstand
warpage, temperature, and
humidity changes. in sit-
uations where stability and
stress are
critical factors,
as in portables
or car stereos,
abump in the
roac can throw
acurve in the
music. MA-R is
warranted to
perform un-
interruptedly.
Because TDK has an
unswerving commitment to
music. Itis the driving force
behind every technological
breakthrough. Part Ten plays
as important arole in the
MA-R’s performance as its

Enter No. 27 on Reader Service Card

unique metal
tape. The added
stability of structure
and mechanism allows

a more precise reproduction
of music. TDK firmly believes
a small cassette is governed by
the same laws as a large orchestra.
Music is the sum of its parts.

STDIK

The Amazing Music Machine.



Our first low negative feedback components
were designed for the audiophile.

1715 onITAL SYNTHESTED DUARTZ-LOCKED TUNER

STARMREAMAA®

-\ ® nNnnnWnmAR

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

ﬂﬂﬂ

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

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.




Now everyone can afford
to be an audiophile.
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The new hkS70i
pﬂr_ 1 ,-' III

60 watt per
3 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

]
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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/kardon

240 Crossways Park West, Woodbury, NY 11797
Toll free: 1-800-528-6050, ext. 870.
In Canada, E.S. Gould Marketing, Montreal



AUDIO ETC

EDWARD TATNALL CANBY

here in Heaven's name is big-
time classical recording going
these days? If you ask me,

straight in the wrong direction by approx-
imately 180 degrees. And this in spite of
the huge roster of international greats
who are under contract to produce re-
corded music.

It isn’t onty the cost, which is predict-
ably enormous. What bugs me, as they
used to say, is that in the very face of our
increasing knowledge of what recorded
music can do and is good for, the big
labels are tying themselves ever tighter
and tighter to the LIVE music business.

That's crazy, | think. It's unnatural.
Because LIVE music and recorded mu-
sic are basically different media, in pro-
found respects, for every type of music.
Each medium has its own values — nei-
ther the one nor the other is "‘better."”
But those values are NOT the same. Fol-
ly, | say, to tie them together as though
they were.

It's discouraging. Here I've been
shouting this message for a good quarter
century and more, and | might as well
nave kept my trap shut. At least as far as
the Big Brass up there is concerned.
They don’t seem 1o be listening. And yet
look at the mess they've got in lately!
Near-total disintegration, wholly new
teams brought in for rescue, drastic cuts
and curtailments. And of course, "'new"’
policies. That's where | groan.

Not just me, certainly. Over the dec-
ades, an ever-growing host of recording
people have learned what recorded mu-
sic can do, as DIFFERING from live mu-
sic, and nowhere more obviously than in
the pop field, though that is not my story.
We have an immense accumulation of
knowledge now, not merely of recording
technigues and, of course, home play-
back techniques but, even more pro-
foundly, of the very music we choose to
record and its special effects via the re-
corded medium, contrasted to the live.
The music that we choose to market, if
you wish. We know what "'works' in
terms of home sound, home listening,
not to mention listening in car and boat
and so on. Utterly different from LIVE
music! Does it really need to be said?

From the beginning of electrical re-
cording, for instance, it has been in-
creasingly obvious that exploration into
new musical territory is the strongest
thing records can do, with their peculiar-
ly spaceless and timeless quality. Where

else do you suppose the popularity of
Baroque music came from, and that old
Baroque pro, Antonio Vivaldi! Definitely
not from the famous concert artists and
the major symphony orchestras. Those
people haven't yet learned to play Ba-
rogue right, even with the proper ''re-
duced' forces. The impetus for Baroque
music has come from recordings, out of
distant places mainly, by small groups of
the type that sound best in home repro-
duction on anybody's equipment. inher-
ent. That's why good Baroque has been
so widely popular.

It is also why there is so little of it —
and so bad — among the great solo art-
ists and the big symphony orchestras. It
isn't their music. It's ours. No offense!
Each to his own. That's what | mean.

So it has been with the whole enor-
mous repertory of recorded classical that
has grown up with us on LP since the
1960s and, even before that, on the lim-
ited old 78. The recorded medium has
propagated all this music. Not the big-
time concert world, which has latched
onto it, late, mainly through OUR influ-
ence — the impact of music on records.

The present-day big-time virtuoso mu-
sic business is a creation of the 19th
century, the pre-electronic era of the
large public concert and the monumen-
tal grand opera, when volume meant
sheer physical music power — LOUD
voices, LOUD instruments, ever more
enormous ensembles. That was the only

way 1o create bigness and it worked to
perfection. That age is still with us and it
still works, mikes or no mikes, Curious.
The LIVE sound of a full symphony or-
chestra is a marvel to hear when the mu-
sic is well designed for it, as plenty is.
Those big voices, huge pianos, potent
violins (rebuilt for volume in the early
19th century) fit remarkably well into our
Carnegie Halls, Gewandhauses, Con-
certgebouws — even Avery Fisher.
They match, they are built for one anoth-
er. It's a glorious tradition. And so is the
music. LIVE.

Yes, we can record this music. We do
wonders. But the idea is not truly natural.
For optimum recorded music, the best in
sound, we need — and we use —
smaller, clearer sounds. We have all the
volume we need. In the living room, a
string quartet is just as loud as a 100-
piece orchestra, a rather important differ-
ence from LIVE music. This is our medi-
um! We live with it, not in LIVE concert
halls but in our own listening spaces.

Don't misunderstand me. We are
doing, and have done, a noble job in the
“translation'” of big music into living-
room terms. It is a mainstay of classical
recording, obviously. Yet it is a fantasy
job, too, a wonderfully imaginative adap-
tation of big music to a medium inherent-
Iy not well suited to it. Big music was
never intended for small spaces. It was
never intended for recordings. Virtuoso
performance absolutely demands big

HHlustration:.Leo Pando
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A complete, ne\;v line of cartridges built to the
exacting standards of professional requirements

The famous Stanton 881S set a new standard in
audic performance that quickly won world acclaim
among professionals, reviewers and audiophiles
alike. In fact, it became a new standard by which the
industry measures and still maintains that reputation.

Now built to the same careful standards, Stanton
introduces three new cartridges — 881E, 880S and
880E. The 881E includes the calibrated perfection of
the 8818 but with an elliptical stylus. The 880S and
880E include the famous Stanton Stereohedron
stylus or eliiptical stylus respectively in apglications
whare calibraticn is not of prime importance.

All four cartridges use lightweight, super powerful
samarium cobalt magnets to produce strong output

signals with extremely low dynamic tip mass. The
entire series provides tracking performance equal
to or better than cartridges costing far more. In fact
every cartridge in the series performs superbly with
the most demanding of current test records.

‘The Professionals”. a szaries of four cartrnidges
giving a choice of price and standard requirements.
all with the prestige and quality reputation of the
Stanton 881S. The carindge that leads a line used
in more professional applications across the world
than any cartridge ever made.

From Stanton.. . The Cnoice of The Professionals.

For further information write to: Stanton Magnetics
Terminal Drive, Plainview, N Y. 11803.

LISTANTON

THE CHOICE OF THE PROFESSIONALS ™

Enter No. 19 an Reader Service Card



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 fre-
quency 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 (it 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 replica-
tion. Only Allison® loudspeaker sys-
tems are manufactured under U.S.
Patent No. 3,983,333, which teaches
the most effective and least costly
ways to make Room Matched loud-
speakers. Only Allison systems have
convex-diaphragm tweeters and mid-
range drivers. which combine high
output capability and unmatched dis-
persion. 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 available on request.

ALLISON: ONE

ALLISON
ACOUSTICS

Seven Teeh Cirele/Natick, MA 01760, U.S. AL
Telephone: (617) 237-2670

For literature and information call (800) 225-4791
In MA (617) 237-2670

$590 each

Live music and recorded
music are basically different
media, in profound respects,
for every type of music. Each
medium has its own values
— neither one is “better.”

audiences. Big audiences need big voic-
es, potent violins, enormous pianos,
high-power drama and what the actors
call "'projection’” — out into vast spac-
es, to crowds of worshippers. That's the
essence of big-time LIVE music.

And so all this big-time razzle-dazzle
of publicity we now experience is quite
properly aimed at the LIVE music circuit.
What else? It works! It still does. Nobody
in his right mind complains about big-
time LIVE music.

But recordings? In the big-time LIVE
music context they are no more than a
kind of after-effect or a before-effect, a
branch of publicity, to boost up the ticket
sales. Yes, they can do that. GO TO
THE CONCERT! And PLAY THE
RECORD! The all-out tie-in. Every piece
that gets played LIVE on a big-time stage
can be put out on a record too. But what
a limitation on the recorded medium! It
can do better, it can go further and
wider, as we very well know.

Yet the big record labels (notably
those that are American-based) have
latched onto the international LIVE music
biz, in all its ramifications, as if their life
depended on it. Play up the virtuoso as
never before, grab the latest "'in’" sensa-
tion (LIVE), and get him out on records
fast, re-record all those same old concert
works, the chestnuts, Virgil Thomson's
famous "'fifty pieces,’ with NEW, NEW
artists. Plug them LIVE in a thousand cit-
ies, plug their concert records in the
same.

It'il work, for the moment. But it is
wrong, dismally misguided, if we consid-
er what recordings are and can do. lt's
bad policy because it flatly denies the
true usefulnesses of. recorded music at
its own best, which is not ever merely to
record live music, but to present music
itself in an alternative and DIFFERENT
medium. Frankly, all this is demeaning to
the highly developed art of recording, a
not very subtle insult in the name of im-
mediate rescue profits. | think most re-
cording engineers will agree.

The little record labels tell a different
story. They seldom have access to the
big-name personalities (except in elderly
reissues); they can't afford the tag. They
are lucky. They save millions. Do not
suppose, however, that the ''name
brand’' musicians, as the LIVE music biz
people would have you think, are the
only good musicians around. The music
world is crammed everywhere with ex-

cellent performers, many of whom can
do a better job on records than the over-
ly-potent big virtuosi — who often sim-
ply cannot tone themselves down for the
living room. The small labels, perforce,
make use of this much greater pool of
talent, and at a fraction of the cost of top
artists. They have no choice — but they
are right. The best of them know very
well that they are onto something good,
for records.

Similarly, the little companies seldom
can afford big symphony orchestras
and, again perforce, must feature many
kinds of smaller ensembles for their mu-
sic. Right! These are the sounds that are
inherently best for the recorded medi-
um. In the same way, these outfits also
mostly avoid the standard concert
works, already heavily recorded, to ex-
plore new music, new musical areas.
Right again! And more often than not,
these new areas provide better sonic
material, inherently, than the power-
house sounds of big-time concert music.
Still right!

Much as we love the great artists (and
who doesn’t) in their own proper LIVE
environment, we are bound to feel, |
think, that the big record companies look
rather foolish now, tying themselves so
fiercely to this particular musical
bandwagon for their current output. It
puts them in such a secondary position,
depending on the primary energy of the
LIVE business.

| don't mean to imply that this is all we
get from them. Nor that the actual re-
cording is less than adequate. It does
the job beautifully, for the most part. The
European giants in particular still record
big music, big artists, in terms of record-
ing as an almost separate art. (If their
publicity makes concert tie-ins, it isn't
necessarily basic recording policy, after
all.) | would hate to think that our own
brand-new big-label classical execs
didn't have at least SOME of this sense
for recording in its own terms.

A word more about big-time classical.
It's hardly new — it has an honorable
tradition. Before the present jet age,
moreover, big-time music had a special
reasonableness, when famed perform-
ers were rare beings and their concerts
were in the nature of unique events. To
see and to hear a great pianist like, say,
Paderewski (as | did when a child), or an
operatic great like Caruso, in the flesh,
right there before you, was an unbeat-
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To get the best sound. you used
to have to buy your tuner from one
company, preamp from another, and
power amplifier from a third.

Not anymore, thanks to Eumig.

Every component of the Eumig
1000 Series (s a star performer in its
own right, and working together they
form an unbeatable team.

The superb T-1000 digrtal synthe-
sizer FM tuner. with its handy 10-station
memory, automatically ensures optimum
tuning. Instantly. Sensitive enough even
for the weakest stations

Flexibility, low noise, and minimum
distortion are the hallmarks of the DC
designed Eumig C-1000 preamplifier
Phono inputs for both regular and
moving-coll cartridges. 100cB signal-to-
noise ratio with only 0.015% distor-
tion. Two-way tape dubbing you can
use whi'e listening to anorher source

The Eumig M-1000 DC power
amplifier gives you all the power you'l
ever need, with pure DC response
and the high speed needed to handle
the sharpest transients. Rated at 100
watts/channel, min, RMS into 8 ohms

Enter No. 9 on Reader Service Card

Outstanding Separates.
Unbeatable Together.

from 20-20,000Hz with no more than
0.025% total harmonic distortion.
And its vivid LED display shows you
peak-power output every moment.

That's the winning Eumig 1000
combination. Now avallable together,
or if you've got the heart to break
them up, as separates, at your local
Eumig dealer.

eumig

Lake Success Business Park. 225 Community Drive
Great Neck, New York 11020 ¢ (516) 466-6533
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able experience. People travelled great
distances for the privilege. The trains
and the ocean liners took these artists
far, but slowly. Jenny Lind did it all back
in the 1850s — imagine it! No wonder
her concerts were big events.

Even in the 1930s, when classical re-
corded music first became mature via
electrical recording, travel was not yet
airborne and much of the old mystique
remained; musical celebrities still were
primarily in-person artists who took
themselves, their actual bodies, to their
audiences. The miracle of early record-
ing, both acoustic and 78 electric, was

that it did indeed, at last, give us a sense
of the actual music of these artists, right
in our homes, and for the first time in
history. That was a lot, as plenty of us
remember. | don't know when Caruso
went gold, but it must have been early.
Before that, you bought your ticket
and you heard your music once, and
that was that. To get to know the music
better, you had to read a score. Or play
the piano. Countless ''piano reduc-
tions,"" often for four hands to divide the
work, were issued in the 19th century of
every kind of music from symphonies to
grand opera — just to satisfy this need
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Pro-EQ Third-
Dramatic improvement in sound quality is
immediately achieved with this new 1/3-2/3-
octave High-Performance Equalizer. Adding
on an EQ enhances the sound of your system

by enabling precise tonal adjustment to suit
your preferences.

il

- 52 ) T
;

7 New Class‘‘"H”’ Amps,
125w to 750w, from $549.

Vari-Portional® Analog Logic power supply,
now with patent-pending Auto-Buffer®
automatic lo-impedance (2-ohm) circuitry
...clipping lites...non-limited output...
T.I.M. <.02% ... Rated Power 20- 20KHz @
8 ohms <0.1%THD, S/N >105dB.

“Guaranteed to improve
any fine component
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SNELF DEFEAT RECORD MON

THIRD-OCTAVE STEREO EQUALIZER TG3044-R w

Octave Improves Sound Systems

Your fine sound system can sound even better
when you add-on a high-performance-
engineered Equalizer, Analyzer, Preamplifier
or Amplifier from Soundcraftsmen. Separate
add-on components, made in the U.S., and
designed specifically to improve and enhance
your already fine sound system.

and enhance |
sound system’

. - am

eaI-Ti Aalyer-Q,
0.1dB Readout Accuracy

In less than five minutes you can compensate
for characteristics of any lounge, hall, audi-
torium. ..eliminate mike feedback...and
improve sound quality to a degree never before
possible (0.1dB accuracy) with Spectrum-
Analyzer Record, Computone- Charts . $499.

The Equalizer you buy should
have all 10 of these features:
¢ Real-Time Frequency Analyzer Test -
Record ® Computone-Chart Memory
System ® Two Zero- Gain controls

® EQ Tape Record ® Tape Monitor

® EQ defeat ® + 16/12dB octave gain $
® S/N-105dB* THD 0.01%

e Cabinet included

(ncuding cabinet)

alsc available 1n silver

"I AT N B
WHYS & HOWS OF EQUALIZATION

_/ '

womense FM-AM TUNER

FREE! 16-page Full-Color Brochure

Includes TEST REPORTS, complete specifications. Class **H’" amplifier
REPORT, EQ COMPARISON CHART, and the ‘‘WHYS & HOWS’’ of equaliza-
tion—an easy-to-understand explanation of the relationship of acoustics to
your environment. Also contains many unique IDEAS on **How the Sound-
craftsmen Equalizer can measurably enhance your listening pleasures. "’
“‘How typical room problems can be eliminated by Equalization.’ And a
10-POINT **00-1T-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 CABLE, AND
1INSTRUCTION FOLDER.

SOUNDCRAFTSMEN INC., 2200 So Ritchey, Santa Ana. CA 92705 ¢ CANADA: E.S. Gould Marketing, Montreal H4T1ES
Enter No. 26 on Reader Service Card

to get to know. But the sounds were
mostly pretty feeble substitutes for the
original. How enormously better, then, to
have an early phono disc, a semi-repro-
duction of actual, real music. And later,
the entire work, the whole concert, if in
four-minute slices! This | can remember
— | was there. And it was a real, legiti-
mate ''tie-in"’ between LIVE and record-
ed music, born of sheer necessity. We
listeners ourselves made the tie-in, most-
ly, along with moderate efforts by the
record companies themselves. But,
mind you, they had learned that record-
ed music went far beyond LIVE tie-ins
and should not be limited at all in that
fashion. Are we forgetting?

Now look at things today. The jet has
made hash of that whole aura of rarity
which once surrounded a virtuoso live
performance and fueled its mystique.
Now, the great artists are everywhere,
and the result is almost TV-like, though
live. The same artists, the same music,
wherever you are, from Calgary to Syd-
ney, New York to Tokyo. It's remarkably
like TV and the movies. And every city or
town has to have its semi-identical Per-
forming Arts Program, complete with
vast Cultural Center (as vast as funds al-
low, anyhow) — inhabited by exactly the
same artists and music as every other
city on the map. How much of this meets
a true musical demand, how much is
sheer civic boosterism? In all truth, the
concert biz is much like TV, and proba-
bly it should be, that being what's impor-
tant in our day.

So this is what we live with in big-time
music. And it is this LIVE music, the
same wherever you go, onto which our
big record labels have latched them-
selves. OK! Nothing wrong from the LIVE
viewpoint. And maybe Pavarotti & Co.
and all the others will help our record
companies (our record divisions, | should
say, in deference to the implacable hold-
ing companies up above) turn a satisfac-
tory financial corner before it is too late.

Too late? | should say so! There is
every reason to think that the big-time
classical recording might simply vanish,
and not too far from now. Why? What
about the big-time "TV disc,”’ in all its
formats? The TV disc, if it catches on, is
going to be better. It is inherently big-
time and it will do a far better job at pub-
licizing live music (among other things)
than any mere ""audio disc''will do. | can
see this sword of Damocles hanging
right up there, in every audio big-label
front office.

If so, then our enterprising small
record companies (audio only) are in for
a field day. A new era! They'll take over.
They're on their way already. And on the
RIGHT track. Absolutely. A
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= Designed

for
Accuracy

The unique design of the head
assembly for the Reference Series
Model 105.2 and Model 105.4 is just
one example of KEF's world-
renowned research and engineer-
ing excellence.

Each unit is housed in its own enclo-
sure of selected dimensions to
support optimum radiation over the
operating frequency range, and is
scientifically shaped to avoid un-
wanted secondary wave formation.

The outstanding acclaim for the
Model 105.2 created a demand for a
system of similar performance and
accuracy from a smaller enclosure,
and at a more affordable price.
Hence the Model 105 .4

Like all Reference Series Speaker
Systems, the Model 105.4 is a prod-
uct of KEF's “Total System” design
approach, where the drive units, filter
network and enclosure are devel-
oped together to achieve a targeted
response.

And like all Reference Series prod-
ucts, it also features the unique
S-STOP, a self-powered circuit de-
signed by KEF for total protection
against accidental overload and fault
conditions.

Of course, the ultimate criteria is in
listening. Visit your KEF dealer and
listen to the new Reference Series
Model 105.4. For his name, write:
KEF Electronics, Ltd.

/o Intratec, P.O. Box 17414

Dulles International Airport
Washington, D.C. 20041

The Speaker Engineers



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-
nigues.

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.

SONUSC

Sonic Research, inc.. 27 Sugar Hollow Rd.

JOSEPH GIOVANELLI

AUDIOCLNIC

*S”’ Me No Questions...

Q. My new tuner sounded fine for
several weeks. Now it has a strange type
of distortion. Music consisting of low fun-
damentals with few overtones sounds
fine. However, on higher pitched musical
tones, especially those having many
higher harmonics, the tuning indicator
shows mistuning. Interstation hiss is
present, and there is considerable distor-
tion, particularly with the letter "'S"" dur-
ing spoken broadcasts.

Can you make any kind of diagnosis
from such a short list of symptoms? —
Name withheld.

A. Since your problem is one which |
have not had the ""pleasure’’ of tackling,
| can only conjecture as to its cause.

My first guess is that there is instability
in the i.f. amplifier stages. Assume that
the i.f. stages oscillate when no signal is
present; assume also that when a signal
does appear, the gain of the i.1. stages is
reduced because of a.g.c. and that the
oscillation or tendency to oscillate is min-
imized. When modulation is low, all is
well. When modulation is near 100 per-
cent, however, the tuner is not always
tuned to the center of the channe! be-
cause the signal itself is moving £75
kHz. This is the same as saying that the
tuning dial is moving rapidly over this
150-kHz bandwidth. Since the tuner is
on the verge of oscillation, it is obvious
that the i.f. stages are regenerative and
that the tuner is sharp in terms of selec-
tivity — sharper than it should be for the
i.f. system to accept the full bandwidth
of a well-modulated FM signal. The
momentary extremes of carrier deviation
which bring the carrier 75 kHz to one
side or the other are sufficient to result in
a weakening of the signal presented to
the i.f. stages, as a consequence, they
start to oscillate. Further, this oscillatory
condition sharpens the i.f. stages still
more, with the result that the signal com-
pletely disappears from the i.f. bandpass
for an instant. This, in turn, causes the
hiss you mention. If | am correct, the hiss
is not steady and is interrupted by the
modulation, but so rapidly as not to be
noticed.

The cause of such i.f. instability can
result from bad grounding of a compo-
nent or shield partition or possibly a de-
fective bypass capacitor.

My second guess is that it has some-
thing to do with the power supply. As-
suming that the regulator in the power

supply has failed, the power supply volt-
age will increase, and this increase
could result in the situation you describe.
There could, however, be another con-
sequence of an unregulated power sup-
ply. If, for some reason, modulation
peaks result in a change of load on the
supply, these changes could result in
changes of power supply voltage. Such
voltage changes would affect the fre-
quency of the tuner's local oscillator,
and these momentary oscillator frequen-
oy shifts could result in temporary mis-
tuning, as shown by your indicator. Obvi--
ously, this too would result in a tremen-
dous amount of distortion.

A quick voltage check should reveal
whether the power supply is, indeed,
supplying a voltage which is considera-
bly higher than that called for in the ser-
vice manual.

AM | on Your Wavelength?

Q. | read with interest your discus-
sion of FM and AM signals in "'Audioclin-
ic,"" March, 1980. One point puzzles
me, however; you stated that for FM re-
ception, the receiving antenna must be
in the "line of sight’" of the transmitter,
implying that the reverse is true for AM
reception.

Why, then, will an AM broadcast
received in a car be cut off or severely
attenuated while travelling under con-
crete bridges, through tunnels, etc.,
while FM signals won't be?—Alex
Schuman, Latexo, Tex.

A. ‘'Line of sight'' refers to any sig-
nal path which stretches directly be-
tween the transmitting antenna and the
receiving antenna and which does not
go over the horizon. This term does not
take into account physical obstacles,
such as a bridge or tunnel, limiting the
radio’s visibility of the broadcast antenna.

Higher frequency radio waves (such
as broadcast FM) have a way of pene-
trating obstructed locations where longer
wavelengths (such as broadcast AM)
can't. This is why FM stations can be
heard when driving in an underpass, and
AM stations cannot be heard. On the
other hand, AM stations can be heard
over the horizon, or out of the line of
sight, while FM stations cannot. A

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

Danbury, CT 06810 (203) 792-8822 10
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Is & Symphony Hall...
o~ your living room?

You've spent a fair amount of your hard-earnad money on
audio equipment. And yet, no matter where you put your
speakers or how much you “process”’ the signal with
equalizers, expanders and enhancers, the stereo in your liv-
ing room continues to sound like “a stereo in your living room”.

If your search for sonic realism has left you somewhat disil-
lusioned, yau might take solace in the knowledge that your
brain is functioning correctly. You see, singing in the shower
sounds distirictly unlike singing outdoors because the ways in
which sound reflects from nearby surfaces and the varying
amounts of time these reflections take to reach your ears give
your brain vital clues about your acoustic environment. It is
precisely thie psychoacoustic principle that makes it difficult
for conventicnal stereo to create believable sonic illusions in
your living raom.

SN

19" Rackmount Fiandles Optional

And it is precisely this principle which makes the ADS 10
Acoustic Dimension Synthesizer unique. Using sophisticated
digital delay technology, the ADS 10 recreates tthrough a par
of rear-channel speakers) the ambient sound field which sur-
rounds the listener in any real space. No cther product can so
convincingly transport you from your home to the musical
environment of your choice — any place from an intimate club
to an awe-inspiring cathedral. And it can do sc with any con-
ventional stereo program source, not to mention older
monaural recordings.

If you would like more information on what experts consider
the most advanced, flexible and musical digital delay sys-
tem ever made, write to ADS, Dept. AU25, or call toll free
1-800-824-7888 (California 1-800-852-7777) and ask for Op-
erator 483. Or better yet, take your favcrite records to your
ADS dealer and let him demonstrate how the ADS 10 can
recreate the live musical experience in your home.

DS Audioc for the critically demanding

Analog & Digital Systems, Inc., One Progress Way, Wilmingion, MA 01887 (617) 658-5100




The Audio Critic
is now published
every other week!

Starting with Bulletin . dated January 15.
1981. The Audio Critic has become a biweekly
newsletter. Everything is still the same—the
hard-nosed equipment reviews, the sophisticated
laboratory measurements to back up the listening
tests. the eschewal of paid adve mxméﬂmlv
the format has changed. Now it's just a few
reviews at a time. but every other week!

Later in 1981, The Audio Critic Handbook
will be published. covering all the theoretical
and philosophical material that's too lengthy for
the Bulletins. Here's the new offer:

Our $30 package. This includes the 24
biweekly Bulletins to be published in 1981 plus
the Handbook when it is ready. A handsome
loose-leat binder for your Bulletins will be made
available at nominal extra cost.

Our $50 package. This includes the entire
$30 package. exactly as described above. plus
the four old-style. magazine-size issues of The
Audio Critic that are still in print: Vol. 1. No. 6
(cumulative reference issue with over 150 re-
views) and Vol. 2. Nos. 1. 2 and 3. the last
being the much-awaited recent issue reporting
on the remarkable Fourier 1 speaker system. We
strongly recommend that you get these issues in
order to have a fuller understanding of what
The Audio Critic ts all about and a better founda-
tion for reading the Bulletins. It you already
own one or more of these. you may subtract $5
front 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,

HERMAN BURSTEIN

PE GUIDE

r

The wave of the future.

Speakerlab’s new Wave Aperture™ Speakers are
unlike any speakers you've ever seen or heard. They
work on the principle that if the sound source is small
compared to the wavelength, the sound field will be
broad and uniform. The result is incredibly accurate
reproduction anywhere in the room.

The drivers are arranged vertically in tall, narrow,
remarkably stylish enclosures with oak-veneer top and
base. Features include polypropylene woofers, passive
radiators and Samarium Cobalt Leaf tweeters.

The new Wave Aperture™ Speakers—
each individually tested, from
Speakerlab.

Send more information
on the new Wave Aperture™

Al4 Speakers plus your latest catalog.

name

address

cny state zip

/pecakerla® |

ept. Al4, Box C30325 Wallingford Station
Seattle, Washington 98103

I_____._____—_._

Make an Educated Degausser

Q. I plan to buy a degausser, one end
of which is intended for demagnetizing
tape heads, and the other end for use as
a bulk eraser. | have read that a bulk
eraser may possibly damage tape heads
and VU meters. Is this a safe tool to use
for demagnetization? — Maurice Zeff,
Oakland, Cal.

A. The degausser will not harm your
heads, assuming you use the end in-
tended for demagnetizing them. And |
trust you have no intention of putting the
bulk erasing end smack against the me-
ters. Do not attempt to bulk erase tape
while it is still on the deck, because you
will risk bringing the bulk eraser dan-
gerously close to the heads and meters.

Preamp Power

Q. The line input of my tape deck is
too low for recording from my phono-
graph. Therefore, | have taped through
the mike input. The sound that comes
out is clean, but | am getting no bass,
only the highs. Can you tell me what to
do? — Jerry Ubels, New Westminster,
B.C.

A. The output of a magnetic phono
cartridge requires considerable bass
boost (in accordance with the RIAA
standard), as well as overall amplifica-
tion. Thus if you feed the cartridge out-
put directly into the mike input of a tape
machine, you are not going to get the
required bass boost. Probably the easi-
est solution would be to buy one of the
inexpensive small preamps, for about
$25.00 to $50.00, that are sold in audio
stores. The express purpose of these
preamps is to supply the equalization
needed for signals from magnetic car-
tridges and tape heads.

What Does This Loss Signal?

Q. My problem is a gradual loss of
signal on my tapes. The signal seems to
stabilize at a low level, but sometimes
this signal level is farther down in some
spots, giving an up and down effect. If |
replay these tapes, the variation of the
signal level may not recur or may not be
as noticeable as before. Is the cause the
tape or the recorder? — Terrell Cook,
Spartanburg, S.C.

A. Your problem is not a common
one. Some tape formulations are more
susceptible to loss of recorded signal
than others, but usually this phenome-
non is confined to the treble range. How-

ever, you might try different brands of
tape to see if you can eliminate the prob-
lem.

Magnetized heads and dirty heads,
particularly the latter, can account for
your problem. Dirt causes separation be-
tween the tape and the head, resulting in
reduced response, although, again, es-
pecially at high frequencies. Magnetized
heads or other magnetized objects mak-
ing contact with the tape can cause loss
of signal, so careful cleaning and de-
magnetization are recommended. Some
tapes shed more oxide than do others,
presenting more of a problem in main-
taining good tape-to-head contact.
Therefore, certain brands of tape may
cause more signal loss. Finally, there
may be something wrong with the tape
guides or other elements in the tape path
so that the tape is skewing and failing to
make constant firm contact with the
heads.

Erase Now, Pay Later

Q. After dismantling an old portable
electric generator, | discovered that the
magnet was powerful enough to fully
erase my tape reels. Can | continue to
use this method in place of a commer-
cially advertised bulk eraser, and how
will it affect my tape recorder? — Ray
Gilbert, Baltimore, Md.

A. If yours is a permanent magnet, do
not use it to erase tapes. Such a magnet
will leave appreciable noise on the
tapes. If it is an a.c. magnet, you can
use it to erase tapes, but do not bring it
in the vicinity of the tape deck, for it
might do harm to the heads or meters.

The Agony of Delete

Q. | frequently make cassette copies
of my phono discs, and | have noticed
that when | attempt a simultaneous play-
back to make an A-B comparison, the
tape gradually falls behind the disc. Is
this is an indication of defective equip-
ment?—R.A. Stephan, Carmel, Cal.

A. In the present state of the art, mod-
erate price cassette decks do not main-
tain as constant a speed as do record
players. So | would say your experience
is typical. 4

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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Recording studios and radio stations that pride themselves on the quality of their
master tapes and broadcast signals specify Studer Revox audio equipment.

If you take the same kind of pride in the quality of the music reproduction in your
home, you'll specify Studer Revox, as well. Like the new B780), the first receiver good
enough to be a Revox.

A sophisticated microprocessor and quartz-crystal reference oscillator provide the
B780 with a digital synthesis FM tuning system so accurate that the enly way to equal

® ® it manually would require a
Aft laboratory distortion analyzer.
er eqUIpplng e The microprocessor memory

’ also lets you “program”

world’s most advanced
even the optimal antenna
rotator set-

sound studios, Studer Revox ==
is ready for your i

Y you exactly where you are, and
ll a signal strength meter calibrated directly
Vlng room. in dBf tells you just how much signal
your antenna is supplying.

And if stations in your area utilize Dolby* FM processing, a simple plug-in circuit
board is available. .

LED digital indicators independently show which of the five stereo inputs 1s being fed
to your recorder(s) and which to your speaker system(s). Separate hass, treble, and
presence controls (plus defeat switch), along with separately switchable high- and low-cut
filters, ensure proper tonal balance between nearly any music source and your living-
room/loudspeaker acoustic environment. And the power amp features individual-stage,
local feedback design for lowest TIM (transient intermodulation distortion) and a sophis-
ticated SOAR protection circuit that safeguards both the amplifier and your speakers.

Of course, professional-oriented designs cost more than “home consumer” equip-
ment. You can feel it in the controls and you'll hear it, not only now, but vears from now.
With Studer Revox, professional design is a matter of pride, and if you share that pride
n sonic quality, you'll visit your Revox dealer.

STUDER REVOX

Studer Revox America, Inc. 1425 Elm Hill Pike
Nashville, TN 37210, (615) 254-5651
Offices: LA (213) 780-4234; NY (212) 255-4462

* (Dolby) 1s a trademark of Dolby Labs, Inc

REVOX

CONTROULED SYNTHESUER M RECENVER

B 78 MICROCOMPUITER

BINAL STRENGTH MECORG P STERED seRUT Tunen PHONO
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BEHIND THE SCENES |

BERT WHYTE

t the beginning of every new
A year, barely a few days after the
tumult and the noise and throb-
bing headaches of some few persons’
intemperate celebrations, we are faced
with the prospect of attending the Winter
Consumer Electronics Show in Las
Vegas. Apparently there is a groundswell
of opinion in which a growing number of
companies find this winter trek to Las
Vegas increasingly burdensome. Pio-
neer did not attend, neither did many
lesser fry, and quite a few of the "'big-
gies'' were rather reluctant participants.
There was open doubt expressed as to
the wisdom of two annual Consumer
Electronics Shows. Many supported the
idea of an annual show in June, alternat-
ing between Chicago and lLas Vegas.
Whether this attitude would prevail in the
best of times or is merely a reflection of
the present bleak economic climate is a
moot point.
In any case, the CES people claimed
a new attendance record of better than
53,000 for the four-day run of the show.
Although this interest is encouraging, it
would appear that buying was of the
careful, cautious type that has character-
ized the last few conventions. Once
again, video was clearly a dominant fac-
tor at the CES — so much so, that some
warnings were sounded about not for-
getting our audio roots and not getting

burnt in the video boom. As always there
were the querulous cries of "there's
nothing new,” and, as always, there
were products which merited attention.
In my assessment the key word is selec-
tivity, since it is obviously impossible to
cover everything.

Although digital developments are
more usually in the province of Audio
Engineering Society Conventions, the
WCES had some action in this area and
one new product will have far-reaching
significance. In a very low-key introduc-
tion (more of a "'test the water’’ sort of
thing) Technics demonstrated their Mod-
el SV-P100 digital audio cassette re-
corder. This unit looks very much like a
Panasonic videocassette recorder, but it
is specially designed for digital audio.
The system uses standard Jz-inch VHS
cassettes and conforms to the NTSC ro-
tary head, slant helical recording format.
Instead of a large cumbersome PCM
outboard processor, the SV-P100 has
one of the biggest LSI (large scale inte-
grated) chips ever manufactured. This is
on a module, incorporated in the chassis
of the SV-P100, and affords complete
PCM digital recording and playback fa-
cilities. The digital recording system is
the new EIAJ standard of 14-bit linear
encoding, with a sampling rate of
44 056 k per second.

The SV-P100 has a dynamic range of

better than 90 dB, a frequency response
of from 2 Hz to 20 kHz at +0 and -2
dB. Distortion is quoted at 0.01 percent,
and it is important to note that this figure
is given for 0 dB, not at the —-20 dB level
as is usually the case. | have been told
that an electronic editor will be available
when the SV-P100 is marketed. Most re-
markably, the Technics digital recorder
is not a blue sky project; it will be avail-
able after the June CES in Chicago. The
projected price is less than $3,000, and
| have it on good authority that the price
could be "'significantly less'' than the fig-
ure quoted.

This SV-P100 digital recorder could
have a profound effect on the audio mar-
ket. If performance specs are indeed as
good as stated, it would make the sys-
tem superior to any professional analog
recorder now on the market. While some
high-end audiophiles would obviously be
attracted to such a recorder, one must
speculate about what they would record.
The performance of the SV-P100 would
be vastly superior to any conventional
off-the-air FM source, and phonograph
records would not provide a really high-
quality program source. Of course, live
recording is possible, as it is with present
analog tape machines, but opportunities
to make high-quality recordings of this
type are extremely limited. it would be
logical to assume that prerecorded digi-
tal cassettes would be offered for these
machines, especially since the produc-
tion of this type of cassette is not techni-
cally difficult, and these cassettes would
quite literally be duplicate master record-
ings.

Yamaha got into things digital by in-
troducing a prototype of an AHD (Audio
High Density) digital audio disc playback
system. The AHD disc developed by
JVC is of the grooveless capacitance
type and has previously been described
in these pages. The Yamaha AHD con-
sists of the disc playback unit in one
case, with all operational controls on the
front panel, and a companion PCM pro-
cessor in another case. Yamaha officials
féel that the AHD digital disc system of-
fers superior sound qualities, with signifi-
cant advantages in economical replica-
tion since PVC'is used for the disc and
present conventional record presses can
be used. The Yamaha people also
stressed that while their AHD player is a
prototype, itis "'production ready.’’ If the
EIAJ approves AHD as the digital disc
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standard, Yamaha is all set to swing into
action. Might as well mention that
Yamaha was also showing their new B-6
magnetic field amplifier (made under li-
cense from Carver Corp.); its price is
said to be about $300. This small black
truncated pyramid weighs but 19
pounds and puts out 200 watts/chan-
nel. There are no controls on the unit; a
warning light comes on if the amplifier's
protection circuits are activated.

Meanwhile, the Carver people were
demonstrating their C-1.5 amplifier. This
is a further development of the magnetic
field circuit, this time contained in a slim-
line design 19 inches wide by about 2%
inches high. Power output is said to be a
whopping 750 watts per channel into 8
ohms, hence the "C-1.5"" designation of
the unit! Bob Carver states that the am-
plifier has a number of new proprietary
protection circuits that enable it to be
used with any loudspeaker regardless of
its power-handling capacity. Availability
is expected late this year with a price
less than $800. Also available from
Carver is a separate outboard hologram
generator, a second generation of this
device with improved performance in im-
age stability, broader listening area, and
the elimination of comb-filter effects. The
C-9 sonic hologram generator is $279.
Carver stated that earlier embodiments
of his sonic hologram circuit can be
brought up to second-generation status
for a nominal charge.

David Hafler continues to add to his
iine of amplifiers and preamps. At CES,
he showed prototypes of his big new
DH-500 amplifier — a 250 watt/chan-
nel into 8-ohm MOS-FET design, said to
have less than 0.015 percent distortion.
The massive heat sinks on the unit are
cooled with a special low-noise fan, and
the power supply has 40,000 uF of ca-
pacitance. The DH-500 can be bridged
to give a mono power output of 800
watts. As with all Hafler amplifiers, it will
be available either as a kit or assembled.

These days, there is a lot of contro-
versy about Class-A operation of ampli-
fiers. There are engineers who steadfast-
ly maintain that any of the newfangled
circuits that employ dynamic biasing (or
variations thereof) to achieve what is de-
scribed as Class-A operation are just not
the real thing. Jim Bongiorno of Sumo
Electric is especially adamant on this
point. He claims his new Model 9 ampli-
fier is "'pure” Class-A and in fact re-

mains so at all load impedances. His am-
plifier is rated at 70 watts/channel into 8
ohms, 120 watts/channel into 4 ohms.
Rise time is said to be 3 uS, and TIM is
claimed to be nonexistent. Perhaps one
of the most remarkable things about this
amp is its price of $550, which is a new
low for units of this class and output.

Sansui has been trumpeting the ad-
vantages of its new Super Feedforward
amplifier circuitry at several of the recent
AES Conventions. At the WCES, they
showed the first fruits of ali this new de-
sign work. Their Model AU-D11isa 120
watt/channel into 8 ohms integrated
amplifier. Very simplified, the feedfor-
ward technique employs an error-cor-
recting ampilifier with a phasing network
whose output is summed together with
that of the regular amplifier stage. This
permits nulling the residual distortion
that remains (mostly TIM) after an opti-
mal amount of negative feedback has
been applied. The Sansui AU-D11 is
said to have less than 0.004 percent
THD, a slew rate of 400 V/uS, and a
rise time of 1.5 uS. A fast amplifier like
this must have appeal for audiophiles,
but may | gently suggest that most do
not prefer integrated amplifiers. They
dislike the idea of tone controls, filters,
etc. and a phono stage that, in a sense,
is thrust upon them since they are de-
nied the choice of their own preamplifier.
At $1,000, this amp is obviously high-
end, and Sansui would probably find
more acceptance with audiophiles with a
straightforward (no pun intended) power
amplifier.

There were other interesting items of
audio hardware at the WCES which | will
report on next month. Most notable in
audio software is the improving quality of
prerecorded music cassettes. Mobile Fi-
delity is now in production of their first
cassettes. Duplication is on a one-to-one
real-time basis, using banks of JVC cas-
sette recorders. The cassette tape is
BASF Professional Chrome I, which
means playback at the 70-uS setting of
your deck. | sampled Steely Dan’'s Aja
and found the reproduction to be out-
standing. Using a JVC KD-A7 deck for
playback, high frequencies were well
maintained, bass was clean and sold,
overall distortion was very low, and, with
Dolby B noise reduction, tape hiss was
negligible. All in all, a first-class effort
that puts cassettes up quite a few
notches in fidelity.

CONSUMERS CO.
P.O. Box 550 Mt. Vernon, N.Y. 10551
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THE MECHANISM
OF MAGNETIC
TAPE ERASURE

PETER VOGELGESANG®

ertainly one of the greatest virtues of magnetic tape as a

recording medium s the ease with which old information

can be erased to make room for new information. Com-
pared to other kinds of recordable media, such as photographic
film which is chemically processed and permanently written,
magnetic tape can be used thousands of times through the fac-
ulty of erasure. Although the process of erasing tape is per-
formed automatically in recording systems and manually with
the aid of bulk demagnetizers, the precise mechanism of era-
sure within a tape is not commonly understood. Perhaps this
lack of understanding results from the apparent simplicity of the
erasing process — a simplicity which does not challenge the
interest of those who use the process. But tape erasure is not as
simple as it appears, and perhaps the following description of
the erasure mechanism will both interest and enlighten.

To understand tape erasure one must first understand the
composition and behavior of the magnetic material used in tape.
The most commonly used material is the gamma form of iron
oxide, or gamma Fe,O;. This material exists as tiny, needle-
shaped particles having an average length of 0.4 micron, and is
shown magnified 42,000 times in the photomicrograph of Fig.
1. Although other magnetic materials such as chromium dioxide
(CrOy,), cobalt modified iron oxide, and metallic materials may
have different chemical compositions and physical structures,
they respond magnetically in a manner similar to gamma iron
oxide.

Each iron oxide particle is a permanent magnet containing
only a single magnetic domain. The single-domain structure of
the particles dictates that each particle is forever a permanent
magnet which cannot be demagnetized. If subjected to an exter-
nal magnetic field of sufficient intensity, a particle will reverse the
polarity of the field it generates, but the reversed field will not be

Continued on page 26

"Manager, Advanced Recording Technology, Magnetic A/V
Products, 3M Company, St. Paul, Minn.
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RECORDERS

DEMAGNETIZATION

HERMAN BURSTEIN

pagated dictum that tape heads must be periodically
! demagnetized — roughly after about 8 to 16 hours of

| use. My acceptance became embedded in concrete several
years ago, but cracks have developed in this concrete as a
result of several letters from ''Tape Guide' readers and some
inquiries | have made.

At this point perhaps a brief review would be appropriate of
the commonly given reasons for demagnetizing tape heads; in
other words, The Gospel: The waveforms of most source materi-
al are asymmetrical, thus in effect contain a d ¢. component,
which tends to magnetize the heads. Distortion in the bias wave-
form has a similar effect. Magnetized heads act as erasing de-
vices, particularty as recorded wavelengths on the tape grow
shorter, i.e. as frequency rises at a given tape speed. Further-
more, magnetized heads translate physical and magnetic irregu-
larities in the tape into noise. Altogether, it is claimed, magnet-
ized heads produce treble loss and noise.

Several months ago | received a challenge to this convention-
al wisdom from Ramon Valdes in Miami lLakes, Florida. He
wrote: "Two years ago | did a test to see how important tape
recorder head magnetization is. | took a TEAC 7010 GSL. tape
deck with automatic reverse and optimized it for 3M 206 tape; a
test tape was then made with tones from 20 Hz to 15 kHz. | then
took a 10%-inch reel of 206 tape and proceeded to record at
72 ips three hours at 20 Hz, three hours at 1 kHz, and 3 hours
at 15 kHz in that sequence for 100 hours. | cleaned the heads
every three hours but did not demagnetize them. After 100
hours, | played back the original test tape and also rerecorded
the test tones. All parameters (distortion, signal strength) were
the same as before the 100 hours of recording. | went another
100 hours before my patience ran out — the results were the
same.’’

My reply to Mr. Vaides was essentially as follows: "'If | under-
stand correctly, at 72 ips you recorded and played tones of 20

Continued on page 30

U ntil recently | accepted without question the widely pro-
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greater or smaller in magnitude than the
original field. Thus, each particle can be
thought of as the magnetic equivalent of
an electronic flip-flop which has two
stable states. Just as a flip-flop can be
switched into one of two saturated
states, energy applied to a single-
domain magnetic particle can cause it to
reverse polarization virtually instantane-
ously but cannot cause it to generate a
magnetic field of variable intensity within
the patrticle.

The switching characteristic of a parti-
cle is illustrated graphically in Fig. 2. A
magnetic field which varies sinusoidally
in amplitude is applied to the particle so
that the direction of the field is parallel to
the long axis of the particle. (A ditferent
result 1s obtained if the applied field is at
right angles to the axis.) Particles in most
magnetic tapes are aligned along the
length of the tape by immersing the tape
in a longitudinal field while the magnetic
coating is still fluid. Once dried, particles
in the coating remain physically aligned
in that direction.

As the applied field in Fig. 2 increases
from zero, a level is reached (point a)
where the coercivity of the particle is
equalled, and at this point the field within
the particle instantaneously reverses.
The particle will not again switch until the
applied field has reversed and reached
the equal but opposite magnitude. The
hysteresis waveform of a single particle
will be recognized by electronic engi-
neers as similar to the graphs used to
depict the behavior of electronic flip-
flops and Schmitt triggers.

Each area of a magnetic tape which is
uniquely magnetized during recording
contains thousands of magnetic particles
throughout the width and depth of the
recorded track. The magnetic field ema-
nating from a recorded area is the sum
of the fields produced by these individu-
al particles. A magnetic tape is said to
be saturated when all the particles are
switched with the same magnetic polari-
ty. A discrete area of tape thus saturated
will produce the maximum external mag-
netic field of which the tape is capable.
In the erased condition, one-half of the
magnetic particles are switched with one
polarity while the remaining half retains
the opposite polarity, and since the parti-
cles composing these halves are closely
intermixed, their external fields cancel,
producing zero external field from the
tape.

fig. 1 — Photo-
micrograph of iron
oxide particles used
in magnetic tape, - -
42,000 X magnifi-
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cation. The particles’
magnetic properties
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are controlled largely by their shape, and their magnetic
characteristics from stimulation fields which are paralle!
to the particles are different from ones which are
perpendicular. The long dimension of the particles is
aligned parallel to the recording direction in most tapes

Varying levels of tape magnetization
are produced during the recording pro-
cess by causing the particles to be
switched to the opposite polarity in pro-
portions varying between the saturated
(100% switched in one direction) and
erased (50%-50%) states. It is seen,
then, that the analog recording process
in the strictest sense is really not analog
at all but is a binary process in which the
magnetic outputs of thousands of flip-
flop elements are summed in the pole
pieces of the reproducing transducer.

It is also apparent from the foregoing
that the magnetic transfer characteristic
of a tape would not permit the recording
of an analog signal if the coercivities of
all particles in the tape were identical. A
tape made with such magnetic material
could exist only in alternately saturated
states of two polarities, and would have
a hysteresis curve identical to that shown
in Fig. 2. (Note: In reality an analog sig-
nal could be recorded on a tape having
a rectangular hysteresis curve because
of the three-dimensional geometry of the
magnetic field produced by a record-
ing transducer [1]. In this instance,
varying magnetization of a tape
would be achieved by modulat-
ing the depth of magnetization
within the thickness of the

istics of such a tape, of course, would
be quite different from conventional
tapes.) Fortunately, the millions of parti-
cles that exist in even a small section of
tape have coercivities which cover a
broad range. The population of coercivi-
ties is similar to the distribution of a nor-
mal curve, as shown in Fig. 3. A value of
coercivity assigned to a specific tape re-
fers to the average coercivity of the ox-
ide particles, and in most instances, this
value will be the peak of the distribution
curve.

The task of erasing a magnetic tape
can be defined as the necessity of estab-
lishing a condition whereby all external
fields are zero as a result of a one-to-one
ratio of oppositely polarized, closely in-
termixed magnetic particles [2] Most ex-
planations of a.c. erasure utilize the
expedient of a family of hysteresis
curves to show how the mechanism of

magnetic coating. The
recording character-

Fig. 2 — Magnetization
characteristics of a
single-domain particle.
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Fig. 3 — Distribution of coercivities
in a large group of particles.

Fig. 4 — Relationship of a
magnetic material distribution
curve to an erasure field.
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erasure works [3]. An alternative expla-
nation which may be more conducive to
an understanding of the physical events
which occur in the erasure process is
presented with the help of Fig. 4. The
uppermost curve represents the distribu-
tion of coercivities of magnetic particles
used in a tape, where the greatest popu-
lation occurs at 300 oersteds (the speci-
fied coercivity of the tape). The wave-
form below the distribution curve repre-
sents an applied a.c. field which varies
sinusoidally and which diminishes gradu-
ally from a high magnitude to zero. This
diminishing field is the kind of field that a
tape will experience as a bulk degausser
is slowly withdrawn from its vicinity or as
a particular area of the tape moves away
from the erase head of a recorder. The
shaded half-cycles represent a field of
negative polarity and for the purpose of
illustration are folded over from the neg-
ative side of the zero line. The unshaded
half-cycle portions represent the positive
polarity.

Starting with half-cycle a, the peak
applied field is of sufficient magnitude
that all particles are switched in the posi-
tive direction, and at that point the total
magnetic material is saturated positively.
Half-cycle b also saturates the tape, but
with a negative polarity. Half-cycle ¢
again reverses most of the magnetic par-
ticles, but leaves a small percentage in
the negative polarity because the de-
creased magnitude of the field is too low
to reach the highest coercivity particles.
The largest part of the particles are yet
again reversed by half-cycle d, but this
time a greater percentage are left in the
positive polarity because of the diminish-
ing erasure field. This process continues
until the erasure field reaches zero. At
this point note that approximately half of
the particles remain switched positive
and the other half are switched negative:;

in other words, the sum of the fields pro-
duced by all the particles is zero. Note
also that the probability of arriving at a
one-to-one ratio of polarities is greater as
the number of half-cycles is increased
(longer diminish time). This analysis
shows why a tape must be withdrawn
slowly from an erasure field to insure full
erasure. It also shows why the field of a
bulk degausser cannot be interrupted
until the tape being erased is outside the
influence of the field. To obtain complete
erasure, the applied field must be great-
er in magnitude than the coercivity of the
highest coercivity particles in the tape.
An erasure field which is merely equal to
the specified coercivity of a tape will not
totally erase it; the field will switch only
those particles with coercivities in the
lower half of the distribution curve, while
those particles in the upper half will be
unaffected.

Of increasing concern today is the
erasure requirement of the so-called
"high-energy’’ tapes which have coer-
civities considerably higher than gamma
iron oxide. As a general rule, the width of
the distribution curve of these high-coer-

civity materials increases in proportion to
the increase in specified coercivity. Con-
sequently, a tape which has a specified
coercivity twice as great as another wilt
require an erasure field of double the
magnitude.

The measured distribution of a 625-
oersted magnetic tape is shown in Fig.
5, and it can be seen from this curve that
a significant portion of the particles have
a coercivity above 1,000 ocersteds. The
signal which remains after a tape has
been erased to a level 60 dB below the
maximum output level of a tape may be
stored by only one-tenth of one percent
of the magnetic material in the tape,
and, of course, that small portion of the
material will be at the uppermost end of
the distribution curve. The tape repre-
sented by the curve of Fig. 5 requires an
erasure field intensity of 2,000 oersteds
to achieve this level of erasure.

The peak field requirement for a bulk
degausser is even greater than that of an
erase head, because in most bulk de-
gausser configurations the direction of
the erasing field is at right angles to the
direction of tape orientation. (The excep-
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TAPE MAGNETIZATION
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Fig. 6 — Erasure curves for a
gamma iron oxide tape using
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erasure.

parallel and perpendicular
erasing fields. The effective
distribution of coercivities is
broadened when the applied
field is perpendicular to the
direction of orientation,
substantially increasing the
field strength needed for

tion, of course, is quadruplex videotape,
where orientation is across the width of
the tape rather than along its length.)

Erasing with a perpendicular field ef-
fectively broadens the distribution of the
magnetic particles. Figure 6 shows de-
magnetization curves for a gamma iron
oxide tape in which the erasure field is
first parallel with the direction of orienta-
tion and then perpendicular to it. Note
that erasure starts taking place at a lower
magnitude of erasure field for the per-
pendicular case, but that more than
200-cersted greater magnitude is need-
ed to achieve maximum erasure equiva-
lent to the parallel case.

Since bulk degaussers almost invari-
ably use a magnetic field which pene-
trates the flanges of a reel or the wall of a
cassette, the most intense component of
the field is perpendicular to the tape
Erase heads, on the other hand, have
magnetic gaps which generate intense
parallel as well as perpendicular erasure
fields and consequently are somewhat
more efficient than bulk degaussers.
Also, the erase head is in contact with
the tape, whereas the bulk degausser
must penetrate the thickness of the tape
container. While a magnetic field experi-
ences no difficulty in penetrating plastic
or cardboard material, the physical sepa-
ration caused by the container can
greatly reduce field intensity. In selecting
a degausser to erase a particular tape
product, or in the design of degaussers
and erase heads, the principal parame-
ters which must be considered are:

1. The specified coercivity and distri-
bution of the magnetic material involved.

2. The direction of the erasure field
relative to the orientation of the tape.

3. Separation of the tape from the
erase field (in the case of bulk de-
gaussers the field must penetrate the full
thickness of the tape pack).

4. The level of erasure which is re-
quired.

These parameters will be translated into
an erase field intensity.

Most purchasers of bulk degaussers
do not have the instruments needed to

measure tape distribution or degausser
field intensity and so must rely on the
claims of manufacturers relative to the
suitability of a specific product. Perhaps
the best means of determining suitability
is to erase a saturated recording with the
degausser under consideration and then
measure the magnitude of any remaining
signal.

The discussion of tape erasure to this
point has dealt only with a.c. erasing
fields, which are commonly generated
by erase heads used in recorders and by
bulk degaussers. In terms of ridding a
tape of a recorded signal, drawing the
tape over the end of a permanent mag-
net will erase a signal as effectively as
any other means. Permanent magnet
erasure was used in early recording sys-
tems for the sake of simplicity, but it has
been abandoned for years in favor of
a.c. erasure. Only in a very few applica-
tions of magnetic recording is permanent
magnet erasure still used.

D.c. erasure was abandoned to mini-
mize the noise which is generated by
tape erased in this manner. D.c magnet-
ization of a tape will cause any irregulari-
ties in tape surface and thickness to gen-
erate fields which appear in the repro-
ducing transducer as noise. Since the
field generated by a given area of tape is

the sum of the fields of all the particles
within that area, it can be seen that local-
ized concentrations or rarefactions of ox-
ide will produce different sums when all
particles are pofarized in the same direc-
tion. The differences in these sums con-
stitute a varying external magnetic field
and a noise signal.

Great care is taken in the tape manu-
facturing process to produce uniformly
dispersed oxide in the magnetic coating,
but slight density irregularities are una-
voidable. These irregularities, combined
with slight thickness variations of the
coating and slight surface irreguiarities,
produce unacceptable noise when a
tape is magnetically saturated in order to
erase a signal. (See Fig. 7.)

Strong evidence that d.c. erasure
noise is caused by physical irregularities
in tape is provided by the simple test of
comparing the output noise waveforms
from the same area of a tape on two suc-
cessive passes where polarization of the
d.c. erasure field has been reversed.
One would expect the noise waveforms
to be identical but inverted, as indeed
they are in Fig. 8.

A correlation coefficient between two
noise waveforms was determined Dby
measuring the waveform amplitudes at
50 different sample points spaced at
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Fig. 7 — Three sources
of d.c. erasure noise. Any
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_
Introducing the Crown PZM,
the second major advance in

microphones in100 years.
_

In 1876, Bell invented the first Singers and speakers can move
microphone. more freely around the PZM. Gain

Crown now announces the second related to distance will change, but
microphone — the PZM™ not tonal quality.
During the last century, microphones The PZM responds accurately to SPL
have been much improved, but they . up 10 150dB. You can put it right
still employ Bell's basic concept: a inside a drum, a bass fiddle, or a piano.
movable diaphragm connected to a The PZM hears whispered conversa-
transducer, the whole assembly tions in an ordinary room at thirty feet.
intended to be stuck out in the air In certain situations where undesired
somewhere near the sound source. ambient noise can’t be eliminated,
Comb filtering is a side effect of that or in halls with poor acoustics, the
design that cannot be eliminated. PZM probably should not be used - it
Every Bell-design microphone dem- will pick up everything.
onstrates frequency response anom- Singers, orchestra conductors, pian-
alies because of an inability to satis- ists, percussionists, broadcasters have
factorily combine direct and reflected all tried — and praised — the PZM.
signals. Phase-induced amplitude Recording engineers find that the
cancellation and reinforcement are PZM suggests new miking tech-
the inevitable result. niques. For small groups it now
Crown PZM microphones eliminate seems that the best place for a PZM
comb filtering from the primary boun- is on the floor! Recording and rein-
dary because they detect sound forcement may well require fewer
according to a new principle, the PZM mikes.
Pressure Recording Process™ As a o Several PZM models are now
sound wave approaches a boundary i) available at the manufacturer’s
(wall, table, floor) a pressure field four suggested list price of $349.00 each.
or five millimeters deep forms at The PZM is changing ideas about
the boundary, within which the direct how a microphone ought to sound,
signal and its reflection from the . look and be used. Find out for your-
boundary add coherently and remain self how it might improve your own
in phase. recording or reinforcement systems.
The Crown PZM™ places a small Send the coupon to Crown for ¥
pressure transducer into the primary information and a special list of .
boundary pressure zone, eliminating 3 PZM dealers
the possibility of phase-induced inter- :
-, ference. The PZM concept thus :
«  provides a significant improvement in
signal quality. Its small profile also
improves microphone aesthetics.
The PZM pickup pattern is hemi-
. sghewgic, wjgh@ no “off-axis” position. .

E

CROWN INTERNATIONAL "
1718 W. Mishawaka Road, Elkhart, IN 46517

& . ro w n {Mail this coupon to Crown.) Send PZM info. Hurry!
: - ) ®

Name

1718 W. Mishawaka Road, Elkhart, Indiana 46517 ompany

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

PZM, PZMicrophone and Pressure Zone Microphone City G - Zip
are trademarks of Crown International. Phone
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Fig. 8 — Noise waveforms
generated as the result of
reverse magnetization.

equal time intervals and then mathemati-
cally computing their similarity. When the
tape was magnetized by passing it over
a recording head excited with direct cur-
rent, correlation of the two waveforms
was -0.89, where ideal correlation would
be -0.9 (rather than -1.0) because of
amplifier and system noise. This high de-
gree of correlation is convincing evi-
dence that noise output of a d.c. saturat-
ed tape results from permanent physical
features of the tape.

The same density variations that
cause d.c. noise also give rise to modu-
lation noise, that is, noise which occurs
in the presence of a recorded signal. Im-
agine, for example, that a tape has been
a.c. erased and then recorded with a
long-wavelength, high-level audio signal.

DEMAGNETIZATION
Continued from page 25

1,000 and 15,000 Hz, each 3 hours at
a time, for a total of 200 hours and after
such use found no deterioration in the
ability of the heads to record and repro-
duce a 15,000-Hz tone relative to 1,000
Hz.

“"However, | have several problems
with your findings. The first is that you
used a speed of 7% ips. A number of
adverse magnetic tape phenomena, in-
cluding erasure due to magnetized
heads, are wavelength effects. That is,
they become more severe as tape speed
decreases. | wonder what you would
have found if the same test were con-
ducted at a lower speed, say the cas-
sette speed of 1% ips.

""Second, gradual magnetization of
heads is attributed to the asymmetric na-
ture of the typical audio signal. For your
test, you probably used very pure sine
waves devoid of significant asymmetry.

“Further, your letter says nothing
about noise. In looking for head magnet-
ization effects, one should look not only

Insofar as the segment of tape which
contains a half-wave of the signal is con-
cerned, magnetization within this seg-
ment is no different than magnetization
which might have occurred from d.c.
erasure. Once again density variations
produce external fields, but in this case
the noise which is generated has a fre-
guency relationship to the recorded sig-
nal and is termed modulation noise. D.c.
erasure noise and modulation noise thus
have substantially the same origin but
are manifested in different ways. While
d.c. erasure noise can be virtually elimi-
nated by using a.c. erasure fields, modu-
lation noise is minimized only by judi-
cious design and manufacturing of mag-
netic tape.

in conclusion, the magnetic recording

for deterioration of high-frequency re-
sponse but also for increase in noise.”’

Mr. Valdes shortly replied: ""Your first
paragraph is correct; that is the way | ran
the test,

"'Concerning your second paragraph,
| only ran a 7 %2-ips test since that is the
(minimum) speed | consider useful for
serious recording.

""Concerning the third paragraph, |
did use very pure sine waves because
that was then the only way | had to mea-
sure distortion and frequency response.
However, now | have a method of re-
cording precise square waves with differ-
ent rise and fall times, resulting in asym-
metrical waveforms. | can view them with
a spectrum analyzer and photograph the
screen. Let me know if you think making
before and after comparisons, following
200 hours of deck operation, would be a
valid test. Using a musical waveform
would show whether the heads become
magnetized, but only gross distortion
would be noticed.

"Concerning your fourth paragraph,
the noise increased after 45 hours, but it
was due solely to tape erasure by the

process is almost always preceded by
an erasing process, either by bulk de-
gaussing or by magnetic-head erasure.
Erasure is a fundamental step in achiev-
ing high-quality recordings. The simplici-
ty with which erasure is performed belies
the complexity of the process. It is
hoped that the foregoing has created a
little higher regard for this seemingly
mundane procedure. A
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erase head. When the tape was bulk-
erased, the noise disappeared.”’

in turn | wrote: "It would be interesting
to see if asymmetrical waveforms record-
ed over a long period do raise the level
of magnetization of a tape head, and to
compare the reproduced waveforms at
the end and beginning of the test."”

As of the present writing, it is several
months since my last letter to Mr.
Valdes. This may well be too short a pe-
riod to permit him to give an account of
the results of running his tests with
asymmetrical square waves. However, in
view of continuing reader interest in the
subject of head demagnetization over
the years, | thought it best not to delay
the present article by waiting further for
this account.

About the same time that | received
Mr. Valdes' first letter, another challeng-
ing letter came from Henry B. Ruh of
Owen Valley Broadcasters, Inc., Elletts-
ville, Indiana: "'. . . From my 15 years of
broadcast and audio experience, let me
state that if your deck needs to be de-
magnetized, you probably need a new
deck! Back in the days when a perma-
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Bob Carver tells you (briefly)
how Sonic Holography works.

(Others tell you how it sounds.)
T TR SR S I

Q. Exactly what is Sonic
Holography?

A. It's aterm | use to point
up the similarity of the sonic
illusion that enables one to
hear a stereo recording in
three dimensions, and the
optical holographic illusion
that allows one to see a flat
photograph in three
dimensions.

Q. What does Sonic
Holography sound like?

A. I'll let others answer that
for me. Hal Rodgers. Senior
Editor of Popular Electronics:
"When the lights were turned
out we could almost have
sworn that we were in the
presence of a real live
orchestra.”

Julian Hirsch of Hirsch-
Houck Labs: "The effect
strains credibility—had | not
experienced it, | probably
would not believe it...the
‘miracle’ 1s that it uses only
the two normal front
speakers.”

Larry Klein, Technical
Director of Stereo Review:
"t brings the listener
substantially closer to that
elusive sonic illusion of being
in the presence of a live
performance.”

And High Fidehty put it
this way: "...seems to open
a curtain and reveal a
deployment of musical
forces extending behind,
between and beyond the
speakers.. terrific.”

Q. How many speakers are
needed for Sonic Holography?

A. Just your usual two. But for
optimum Sonic Holography.
the speakers must be equi-
distant from the listening
position. and somewhat
closer together than is

usually required for stereo.

Q. What do | hear when I'm
not in the middle?

A. We'll let Juhan Hirsch
describe what he heard: "stll
noticeably better than normal
stereo. particularly In respect
to a greater sense of ‘warmth’
such as I1s experienced in a
concert hall’

Q. How 1s Sonic Holography
achieved?

A. The technology 1s fairly
complex. involv.ng acoustic
psychoacoustic and elec-
tronic factors. Using standard
stereo program sources—
discs. tapes FM broadcasts—
the Sonic Hologram
Generator recreates the
spatial information of the
original recording that is all
but lost during normal stereo
presentation

Carefully calculated and
controlled psychoacoustic
crosstalk cancellation
technigues expand the sonic
image beyond its normally
confined area between the
two speakers and deploy
instruments and voices
naturally in front of the
listener over a broad
deep arc.

Sonic Holography does
not create this illusion
artificially. but rather lets the
hstener hear fully for the first
time the phase and timing
information on the original
recording that up till now
could not be heard.

_ TIME DELAY g

That's why Larry Klein
described Sonic Holography
In Stereo Review as pro-
ducing “a far more plausible
sonic illusion of space and
localization than is pro-
duced by normal stereo.”

Q. Isnt Sonic Holography
something like time delay?
A. No Sonic Holography
takes the normal stereo sig-
nal and feeds 1t through the
normal two speakers in a

way that recreates the actual
locations of instruments and
voices throughout the front
hemisphere where they were
originally "heard" by the
microphones

Time delay. on the other
hand feeds the stereo signal
through additional amptfiers
and rear speakers in a way
that recreates only the spatial
ambience of the orniginal
recording environment,

‘Sorsc Holography - AUCorelation. Preamcétier =

vt (\ (\

FIE’JG b
il e -

Q. How can | add Sonic Holography to my system?

A. Three different ways

1.The C-4000 Controi Console includes the Sonic Hologram
Generator plus: a full-function stereo preamplifier. a time-
delay system with built-in 40 watt (total} power amplifier for
time delay speakers the Autocorrelator system that reduces
noise up to 8 dB with any source matenal and a peak unhmi-
ter-downward expander that nearly doubles dynamic range.

2 The C-1 combines the Sonic Hologram Generator with

a full-function preamplifier.

3 The C-9 Sonic Hologram Generator allows you to add Sonic
Holography to any system. including one with a receiver

Q. How can | get more information?

A. Easily. Just write to us

CARVER

CORPORAT.I

PO Box 664, 14034 N E 193rd Place Woodinville Washington 98072

Enter No. 3 on Reader Service Card




nent magnet was used for erasure . . .
the continuous stream of one-way mag-
netized tape particles would over a peri-
od of time tend to magnetize items
downstream from the erase magnet.
Thus, you had to demagnetize the
heads, guides, capstans . . . . But when
the cost of a high-power a.c. erase sys-
tem was reduced to a reasonable level
and permanent magnet erase heads
were eliminated, so was the problem of
magnetized heads.

‘Although | have checked hundreds
of times on many different makes and
models of tape machines, | have never
found on a modern machine any residual
magnetism which could in any way
erase any portion of the signal on the
tape . . ..

"In conclusion, you can throw your
head demagnetizers away and forget the
problem. While in the service field, | en-
countered more magnetized tape heads
caused by improper use of demagnetiz-
ers than | found blown fuses.”’

Comments By
Several Authorities

After hearing from Messrs. Valdes
and Ruh, | solicited views on the matter
from several knowledgeable persons in
the field of tape recording. While they do
not necessarily constitute a representa-
tive sample, their positions lend authority
and interest to their comments.

Delos A. Eilers, Technical Service Su-
pervisor at 3M Co., St. Paul, Minnesota,
wrote: ""Head demagnetizing at regular
intervals I1s a good preventive mainte-
nance practice. What that interval should
be is difficult to define.

"It is true that improper head erasure
can cause more problems than if one
didn’t demagnetize the heads. If the de-
magnetizer isn’'t gradually pulled away
from the heads, you won't be showing
the head a gradually decaying magnetic
field. You will leave the head magnet-
ized. A slowly decaying field is essential
for good demagnetization.

"'The magnetization that a head can
build up over a period of time is not from
the earth's field but more from acciden-
tal exposure to magnetized particles or
build-up of residual magnetization from
nonsymmetrical bias or program signals.
Thus, we recommend that heads be de-
magnetized after every 10 to 15 hours of
recording.”’

The chief engineer ot a well-known

manufacturer of tape decks (who prefers
not to be identified) indicated that the
need for head demagnetization appears
to vary from one deck to another. To il-
lustrate, he cited his ownership of two
fine decks, one requiring frequent de-
magnetization in order to prevent obvi-
ous treble loss, and the other apparently
never requiring it. To play it safe, he per-
iodically demagnetizes both.

Don Eger, an engineer with Crown In-
ternational, Inc., gave the following re-
marks: "'Our experience with tape re-

' cording heads during the past two dec-

ades does not support occasional claims
that tape head demagnetization is un-
necessary or harmful.

"The effect of using a head that has
become magnetized is loss of short
wavelength material from the tape, as
such material is erased by the magne-
tism of the head. If the tape is continually
exposed to a magnetized head, the re-
cording will lose most ot its high-frequen-
Cy content.

"Occasional dissatisfaction with the
demagnetizing process experienced by
some recording enthusiasts may be a re-
sult of degaussing the head too quickly
and /or improperly. If the degaussing coil
is removed slowly from the head, it will
demagnetize the head properly.”’

Finally, we quote Henry C. Pollak, an
electronics engineer who has spent
much of his career designing profession-
al tape equipment and servicing con-
sumer audio equipment, including tape
decks. At one time he owned Western
Radio Lab of Sunnyvale, California, an
audio service shop. (It may be added
that he is co-author, with me, of the book
Elements of Tape Recorder Circuits,
which was published in 1957) He
stated:

'My experience with demagnetizing
play heads has been that | have never
found any benefit. It's like washing be-
fore eating. My mother said to do it, so |
wouldn’t think of not doing it, although
now I'm certain that nothing adverse
would happen if | neglected my upbring-
ing. At Western Radio Lab, as a matter
of course, we demagnetized all decks
that we serviced. The amount of mag-
netization the play head receives from
the tape oxide is extremely small. The

narrowness of the hysteresis loop of the
play head material is so small that the
remanence of the head would be trivial.
And, anyway, the next playing of a loud
passage would restore the head to its
previous condition.

'l would worry more about the harm a
head demagnetizer can do (if carelessly
used): Bending flimsy tape guides,
cracking plastic covers, or scratching
head surfaces. Most demagnetizers are
too bulky to do a proper job on the cas-
sette heads. At Western Radio Lab, we
covered the tips of the demagnetizer
with mylar tape to prevent scratching the
heads.

"There is an argument for preventing
d.c. from flowing through any head —
erase, record, or play. And, to minimize
noise, it is important to have minimum
distortion in the bias and erase wave-
form."”

Summary

From the foregoing, it doesn't appear
that a definitive case can be made for or
against head demagnetization. Howev-
er, some conclusions can be drawn:

1. Demagnetization of the heads is
advisable as a precautionary tactic, for
some decks might need it.

2. If used, a demagnetizer should be
operated with proper care so as not to
leave the heads in a more magnetized
condition than previously. The device
should be turned on while several feet
from the heads, brought slowly to the
heads, moved in slow circular fashion
while near the heads, removed gradual-
ly, and turned off at a distance of several
feet. The tape deck should have its pow-
er off during this process.

3. If the demagnetizer is used, care
should be taken to avoid physical harm,
such as scratching the tape heads with
the tips of the demagnetizer, bending
any of the tape guides, or damaging a
sensitive record-level meter by subject-
ing it to an excessively strong magnetic
field.

The ""Tape Guide" will be pleased to
hear further from readers who can sup-
ply authoritative information on the pros
and cons and cautions of tape head de-
magnetization. Assuming receipt of such
items, the subject will be continued. 4
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