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when combined with lower audible frequencies.
Most of our competitors use a standard

high band filter to cancel out this signal. Unfor-
tunately, it also cancels out some of the music.

Pioneer created a special integrated circuit
that eliminates this pilot signal without affecting

the music.
Which means that

you're assured of hearing
d everything the musicians

had intended you to hear.
A pilot signal canceling Nothing more. And

circuit that lets you nothing less.hear only music and Obviously,nothing more.
the SX-780 is the

only receiver that gives you this
feature in this price range. The others

An accurate picture of what you're listening to.give you the noise.

WATTAGE METERS THAT LET YOU
SEE WHAT YOU'RE HEARING.

When a receiver has wattage meters, it lets
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yoJ see exactly how much power is going
through your speakers. So that it not only helps
prevent unnecessary damage due to overload-
ing, it helps you make cleaner FM recordings.

Of course, the SX-780 has other virtues
conspicuously absent from our competitors'
models. Like a built-in wood grain cabinet.
Which is something others give you the option
of paying extra for.

But what really separates Pioneer's SX-780
from others is more than just a matter of wood
cabinets, wattage meters, metal bottoms, DC
power, or even price.

It's our commitment to giving you a quality
hi-fi receiver, no matter how much, or how lit-
tle, you plan to spend.

So if you're planning to spend less than $400,
you couldn't ask for more
than the SX-780.

(V) PIONEEIT
POWER: 45 watts per channel min.

at 8 ohms from 20-20,000
hertz with no more than
.05% total harmonic
distortion.

FM SENSITIVITY: Stereo; 37.0 dBf

We bring it back alive.

S/N RATIO: Stereo; 72 dBf
CAPTURE RATIO: 1.0 dBf
POWER METERS: 2
SPEAKERS: A, B, AB
TONE CONTROLS: Dual
TAPE MONITORS: 2



PIONEER DID IT

INTRODUCING
THE SX-780.

It seems that our competitors think
they've mastered the art of building a mod-
erately priced receiver.

Unfortunately, most of them appear to be
the work of cost reduction engineers, rather
than high fidelity engineers. People whose
jobs depend on the cost of what goes into
a receiver, not the sound that comes out of it.

At Pioneer, on the other hand, we build
a receiver that sells for under $400 with the
same care given to a receiver that sells for
over $1000.

A perfect example is the SX-780.
It offers the kind of features, value and

sound you won't find in
any other comparably
priced receiver.

A STRONG CASE FOR
THE METAL BOTTOM.

If you turn over our
SX-780, for instance,
you'll notice the bottom
is made of heavy gauge

metal. It's designed to shield the tuning section
from spurious noise and keep CB interference
from getting in the way of your music.

Equally important is the fact that our bottom
has a special ventilating system that allows air
to circulate freely around the heat sinks. This
not only reduces FM drift due to over-
heated tuning elements, but increases
the life expectancy of the circuitry.

A DC AMPLIFIERWITH THE POWER
TO ELIMINATE DISTORTION.

Metal shields our SX-780
from spurious noise.

The SX-780 features the same DC
power configuration found in today's
most expensive receivers.
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It provides cleaner sound and richer, more
natural bass because it eliminates feedback
and something called TIM (transient intermod-
ulation). Transient intermodulation is a form of
distortion that can keep you from hearing the
subtle overtones in your music.

Which interestingly enough is why re-
ceivers with a conventional power amplifier
might possibly be able to match the specs of
the SX-780, but never the sound..

A PILOT SIGNAL CANCELING SYSTEM
THAT'S UNHEARD OF IN

THIS PRICE RANGE.

All stereo FM stations in America
broadcast their music over a pilot signal of
19,000 hertz.

If not eliminated, this signal tends to
create an extremely high pitched sound

DC power supply
found on the most expensive receivers.

01978 U.S. Pioneer Electronics Corp., 85 Oxford Drive, Moonachie, N.í.070'74.



THERE ARE A LOT
OF WAYS TO BUILD

ARECEIVERTHAT SELLS
FOR UNDER$40Q
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YOU CAN
LEAVE OUT

DUAL WATTAGE
METERS LIKE

MARANTZ DID.

YOU CAN INSTALL
AN INEXPENSIVE

PRESS BOARD BOTTOM
LIKE TECHNICS DID.

INSTEAD OF
A METAL ONE.

YOU CAN USE
A CONVENTIONAL POWER

AMPLIFIER LIKE
KEN WOOD DID.

INSTEAD OF
AN ADVANCED
DC AMPLIFIER.

YOU
CAN USE

STANDARD
HIGH BAND
ILTERS LIKE

YAMAHA DID.
INSTEAD OF SPECIAL

INTEGRATED CIRCUITS TO CANCE_
THE UNWANTED FM PILOT SIGI-AL.
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The
DISCWASHER'R

Perfect
Path

Concept
Disceads..

Headshell
Connectors ,ui

Single forged metal strips/clips of a
special hi -conductivity alloy. Heavy
gold plating optimizes skin transfer of
electrons. DiscLeads pass cartridge
output to headshell without signal -
destroying wire crimps or solder joints.

i Gold-ens.
Perfectionist

Audio Cables

Tips have the
same gold alloy

used in the highest
quality aerospace

contacts. Unique cable is flexible, low
capacitance, and is locked into each
metal tip with an exclusive molded

nylon core.

s1110C.-LIFTERsn II

Proprietary
Coaxial
Speaker

Cable

160 strands of pure copper conductors.
Ultra -low resistance, capacitance and
phase coherency allow amplifiers to
"relate" to speakers with safety and
audible improvement. Tip sections are
sealed until hookup for better contact.

The Perfect Path
From Discwasher dealers, who are
actively preserving your musical
experience.

discwasher, inc.
1407 N. Providence Rd.
Columbia, Missouri 65201
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Professional Sound Systems
Start WithThe Stanton 8815

Stanton Magnetics presents the new 881S
Professional Calibration Standard Cartridge.
It's the cartridge preferred by recording
engineers worldwide and it assures a new
standard for home audiophiles desiring the
very best in recorded sound.
Its patented, low mass Stereohedron- stylus

tip makes possible the flawless reproduction
of high velocity modulations present on
today's finest recordings.
The Stanton 881 S...where great sound begins.
Stanton Magnetics, Terminal Drive, Plainview,
NY 11803 STNTOfl

THE CHOICE OF THE PROFESSIONALS "
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McIntosh might be considered If you would like full information
an expensive extravagance by the on Series 20, please send us the
average high fidelity consumer. How- coupon below.
ever the true audiophile perceives
reliability, proven engineering and
classic styling as necessities rather
than luxuries.

The true audiophile also appreci-
ates outstanding specs and the state
of the art technology that distin-
guishes Series 20 from the field.

Consider the Ring Emitter Tran-
sistor out -put stage in the Series 20
M-25 Class AB Power Amplifier that
provides incredible high frequency
performance.

Consider the Series 20 F-26 FM
Tuner's parallel balanced linear de-
tector that delivers the lowest distor-
tion available.

When you realize how exceptional
Series 20 is, you'll marvel at how
inexpensive expensive can be. -
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IT SOUNDS AS GOOD ON A RECORD AS IT D^I:S ON PAPER.

It was inevitable ..

With all the rapid developments
being made in today's high fidelity tech-
nology, the tremendous advance in audi-
ble performance in Empire's new EDR.9
phono cartridge was bound to happen.
And bound to come from Empire, as we
have been designing and manufacturing
the finest phono cartridces for over 18
years.

Until now, all phono cartridges were
des gned in the lab to achieve certain
engineering characteristics and require-
ments. These lab characteristics and re-
quirements took priority over actual listen-
iing tests because it was considered more
-nportant that the cartridges "measure

right" or "test right"-so almost everyone
was satisfied.

Empire's EDR.9 (for Extended Dy-
namic Response) has broken with this tra-
dition, and is the first phono cartridge that
not only meets the highest technological

and design specifications-but also our
demanding listening tests-on an equal
basis. In effect, it bridges the gap between
the ideal blueprint and the actual sound.

The EDR.9 utilizes an L. A. C. (Large
Area Contact) 0.9 stylus based upon-and
named after-E. I. A. Standard RS -238B.
This new design, resulting in a smaller
radius and larger contact area, has a
pressure index of 0.9, an improvement of
almost six times the typical elliptical stylus
and four times over the newest designs
recently introduced by several other car-
tridge manufacturers. The result is that less
pressure is applied to the vulnerable rec-
ord g-oove, at the same time extending
the bandwidth-including the important
overtones and harmonic details.

In addition, Empire's exclusive, pa--
ented 3 -Element Double Damped stylus
assembly acts as an equalizer. This dim -
notes the high "O" mechanical resonances
typical of other stylus assemblies, produc-
ing a flatter response, and lessening wear

Enter No. 13 on Reader Service Card

and tear on the record groove.

We could go into more technical de-
tail, describing pole rods that are laminat-
ed, rather than just one piece, so as to
reduce losses in the magne-ic structure, re-
sulting in flatter high frequency response
with less distortion. Or how the EDR.9
weighs one gram less than previous Empire
phono cartridges, making It a perfect match
for today's advance, low mass tonearms.

But more important, as the EDR.9 car-
tridge represents a new approach to car-
tridge design, we ask that you consider it
in a slightly different way as well. Send for
our free techrical brochure on the EDR.9,
and then visit your audio dealer and listen.
Don't go by specs alone.

That's because the new Empire EDR.9
is the first phono cartridge that not only
meets the highest technological and de-
sign specifications-but also our de-
manding listening tests.
Empire Scientific Corp.
Garden City,N.Y.11530I



Audioclinic
Joseph Giovanelli

Recording Engineering Schools
Q. I recently graduated from high

school and have become very interest-
ed in the recording engineering field.
Can you give me a list of institutes that
offer courses in this field? - M. Kuc,
Vancouver, B.C., Canada.

A. The Institute of Audio Research,
64 University Place, New York, N.Y.
10003, offers advanced courses dealing
with recording and related fields. You
might also look into: (1) Cleveland In-
stitute of Electronics, 1776 East 17th
Street, Cleveland, Ohio 44114; (2) Bell
& Howell Education Group, National
Offices, 2201 West Howard, Evanston,
III. 60202; (3) Technical Center Insti-
tute, 320 West 31st Street, New York,
N.Y. 10001; (4) Teccart Institute, Mon-
treal, Canada; (5) Eastman School of
Music, Rochester, N.Y. 14604; (6) Loyo-
la University, Montreal, Quebec, Can-
ada, and (7) Brigham Young Universi-
ty, Provo, Utah 94602.

Billboard magazine, 1515 Broadway,
New York, N.Y. 10036, has an "Interna-
tional Directory of Recording Studios"
for sale. You might also get helpful in-
formation from such journals as db,
1120 Old Country Road, Plainview,
N.Y. 11803 and Recording Engineer/
Producer, P.O. Box 2449, Hollywood,
Cal. 90028.

Measuring an Unknown
Frequency

Q: I should like to find out the fre-
quency of an unknown audio signal.
How can I hook up the unknown sig-
nal and a calibrated signal generator,
sweep until I hear a beat or null, and
then take my reading from the cali-
brated generator? - F. Alexander,
Maspeth, N.Y.

A. The simplest way by which one
can determine a frequency generated
by an uncalibrated source is to obtain
a frequency counter. Certainly if you
plan to do much along these lines, the
investment in a counter is justified.
The uncalibrated source is fed directly
into the input of the counter. If its out-
put level is too low for the counter to
handle, an appropriate preamplifier
must be used. The frequency of the
unknown signal is read directly on the
counter's display.

Another method for determining
the frequency of the unknown signal
source is more like the system men-
tioned in your question. In this ar-

rangement the unknown signal is
compared to a signal of known fre-
quency. The two signals are adjusted
to produce equal audio outputs. Each
signal is fed to the input of a two -posi-
tion mixer, whose output is connected
to an amplifier and loudspeaker sys-
tem.

Perhaps the best procedure is to lis-
ten to the unknown and then attempt
to match that sound fairly closely to
that of the known generator, by alter-
nating listening to one or the other of
the signals while you adjust the
known to equal the frequency of the
unknown source.

When you think they are reasonably
close in frequency, listen to the two
signals together. You probably will
hear them, plus a third signal set up by
interaction between the two signals.
Adjust the known signal till this third
sound disappears. What you will then
hear is a variation of the amplitude of
what appears to be one signal. Care-
fully adjust the frequency of the cali-
brated source until even this effect
vanishes. You will then have the two
signal sources running at the same fre-
quency. Therefore, the frequency of
the unknown source can be read as
though it were the known source. The
accuracy of your results will depend
on the accuracy of the known signal
generator's calibration.

If the frequency of the unknown
signal is above the range of audibility,
the same basic procedure can be used,
although it would be subject to error.
In thíh instance you would sweep the
calibrated source until you hear a sig-
nal. This signal represents the beat
tone created by the known and un-
known signals which are close enough
in frequency to produce an audible
beat. Unfortunately, rather than ob-
taining a true beat between the known
and uncalibrated signals, it is possible
that the harmonics of the signal of
known frequency can beat with the
fundamental frequency of the un-
known or vice versa. Thus, when you
adjust for the absence of such a beat,
your reading of the known signal fre-
quency may reflect a reading created
by harmonics rather than the funda-
mental frequencies involved. There-
fore, be sure to sweep the known
signal's frequency over a sufficient
range to pick up more than one beat.
The beat which is the strongest will

represent the beating of the two fun-
damental frequencies.

Where supersonic frequencies are
not involved, a third procedure is pos-
sible. Instead of combining the signals,
feed each of them into a stereo ampli-
fier channel. Make the same tests
while listening to the output of that
amplifier with headphones.

Matching Headphone
To Amplifiers

Q. I have headphones rated at 250
ohms which I would like to use with
my amplifier's front panel headphone
jack. Do I just install resistors in series
with the jack, and what value should I
use? The jack is rated at 8 ohms. -
Steve Anderson, Santa Ana, Cal.

A. A source rated for a low im-
pedance (8 ohms) load can drive one
of higher impedance (250 ohms) easi-
ly. The reverse is not true, however.
Matching them in this case will make
no improvement in sound, but would
lower the signal input into the phones
because your amplifier already has
resistors in series with its output. These
are required to keep from feeding the
amplifier's entire output to the phones
and blowing them out (and hurting
your ears).

Degrading of
Electrolytic Capacitors

Q. Is it true that electrolytic capaci-
tors wear out gradually if left in a non -
operating condition? Such could easily
be the case with consumer -type elec-
tronic audio gear which may not be
operated for extended periods of time.
How insidious for an amplifier to wear
out just sitting there-say, perhaps, in
storage for a considerable length of
time!-Steven Heinisch, Prior Lake,
Minn.

A. When an electrolytic capacitor is
not used, most of the time its capaci-
tance does not change much. Its volt-
age breakdown point, however, will
gradually fall. This fact can cause trou-
ble when a piece of equipment has
not been operated for long periods. In
some instances, the capacitance may
also decrease. A

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 401 North Broad Street, Philadelphia, PA
19108. All letters are answered. Please enclose a
stamped, self-addressed envelope.

AUDIO  September 1979



When you consicer tf a prices of nany metal -tape cassette

decks, it's hard to consider them zt all. But consider this:
With Technics RS-ME3 you not Dily get metal tape recording,

you also get three heads and double Dolbyt for only $4-50.
That means youll get a lot of performance, -oo.Take the

RS-M63's extended frequency response.With standard Cr02

tape it's incrediby high; with me:zI tape it's simply incredible.

(M)w and Flutte - Frequency Response

3.05% WRMS

20Hz2acHz (metal)
20Hz-181 Fz (FeCr/Cr02) 67 dB Dolby in

20H2-17IHz (normal)

The RS-M63's separate HPF record and playba_k heads not

only result in a very aide frequency response, they also work

together so you can check the pality of your tape while
recording it.The-e's zlso a sends/ferrite erase bead, powerful

enough to erase higky resistant netal tape.
When it comes to Dolby NR. the RS -M63 offers plenty of

versatility. Because there are sepaate Dolby ci-cLits for
recording and playtack. And that means you can ronitor your
tapes with the benefits of Dolby Noise ReductiDn.

To help you make,ecordings .44th plenty of dynamic range,

the RS -M63 adds fluorescent (Fil bar-graph meters.They're
completely electronic and extre rely fast with a device attack

time of just five nillicnths of a second.They're also accurate.

So accurate that deviation from the 0 VII level is no more than

0.1dB. And that mears the retorting levels you see are the

recording levels you get.
The RS -M63 also has separate three-position Dias and EQ

selectors for normal, chrome a ad ferrichrome -apes. A separate

metal tape selec:or. Fine bias ad Lstment.And memory
features including auto rewind,ato play and rewind auto play.

The RS-M63.The Dnly deck tzconsider when ion consider

its performance and i:s price.
'Technics recommended price, but actual retail price will be set bydealers.

t Dolby is a trademark et Dolby Labo-atorie<_.

Technics

Everyone's talking about metal tape
recording,3 heads and double Dolby.
Technics lets you hear it all for2450:

5
OMNI»p

Enter No. 44 on Reader Service Card



Audio
etc.Edward Tatnall Canby

Sometimes the simplest
ideas are the brightest. Often,
too, it takes a big company to
produce a really simple, basic
idea. I don't necessarily mean
in technology - I mean in
concept. To make one say,
why didn't I think of that?
Clears away the underbrush,
cleans up the confusion,
points the direct way, makes
things easy. Like, say, the
safety pin.

It looks as though, maybe,
Philips has launched a mod-
ern safety pin for us in audio.
It's called the Compact Disc
and the analogy with Philips'

8 Compact Cassette is deliber-
ate. Very different product
but much the same thinking.

Need you guess? This is a
digital disc. Need you guess
again? It's for everything and
everybody, the cheapest and
the fanciest alike. And I'll
give you three: It is NOT a
picture disc. Pure audio,
and blind as a bat. The only picture
this one will ever show might be a title
in little red letters. Do you need a
fourth guess? It's SMALL. Compact is
hardly the word; this is the Subcom-
pact of the Future. And if I have my
wish, it will at last spark that audio mi-
niaturization which, with all our
transistors, ICs, and chips, is still barely
beginning. I've yelled miniaturization
for years. Now, maybe, compact fi to
match Disc? About time! Some safety
pin!

Philips' well -matured cassette, of
course, took a long time to get going,
and no doubt the Compact Disc will
also take a while. Philips expects so.
This is just the beginning. When the
cassette first appeared there was noth-
ing very much of interest in it for the
hi-fi man; it was put out basically as a
"people's tape" and I often wonder
whether Philips really had any idea of
its future quality potential. No matter!
It did have that potential, which is
what counts. Things move faster now

and the Compact Disc has much more
than mere quality potential. Remem-
ber - it's digital. The quality is already
there. But the thinking goes the same
as before. Back then, Philips took a ba-
sic tape problem in hand - how could
we use tape at its maximum potential
for an inexpensive, automated con-
sumer recorder/player with no thread-
ing, no -touch, no bulky reels, all push-
button? The Philips solution was so
radical, such a complete break, that it
has kept us busy every since, and nev-
er more than at present with metal
tape ready for another quantum jump
in cassette performance. Yet the cas-
sette is still a basic "cheapie" mass -
sales system today whenever you want
it to be. That was the idea. That is the
Philips approach.

True, there was plenty of competi-
tion in automated tape. But Philips is
big and, shall we say, obstinate. It kept
its cassette exactly the way ii wanted.
We should note, after the fact, that
unbridled modifications of the format

might well have confused
and splintered the consumer
market beyond repair. Many
of us have chafed at these de-
sign limitations, but I think
we now admit that the rigid
interchangeability of all cas-
sette tapes and players has
been a good thing and per-
haps the biggest factor in the
present cassette success. We
know all too well what hap-
pens when interchangeability
goes down the drain. (Com-
patibility is something else
again, primarily between the
old and the new in transition
of formats.)

Ah, for the good old days
again. Remember 1948, when
Columbia offered the LP disc
to all corners for practically
nothing? RCA demurred, but
came around, and vice versa.
Now here we go again. If
Philips is wise, I think it will
(a) stick to its technical guns
as to specs for its Compact

Disc, as with the cassette, and (b) li-
cense out its new system liberally, per-
suasively - low impedance, high
power. It's a likely bet and Philips can
easily afford it as the best way to
discourage rival systems.

Like Father,...
Let me paraphrase, then, the aims of

this new Compact Disc as of its prede-
cessor the cassette. How can we use
the digital disc potential for an auto-
mated consumer disc record system
that will be truly basic, practical for
use all the way from the lowest
"cheapie" right up to the top, at low-
est possible cost and highest efficien-
cy? Same idea, you see. But now there
are differences. To make digital cheap
is a mountainous proposition. Curi-
ously, an even bigger problem is digi-
tal quality - there's too much. Just
the opposite from the cassette. There,
you started low and gradually worked
upward through improvements. Now,
with digital, we start in the strato-
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WHICH NEW HIGH BIAS
TAPE WINS WITH MAHLER'S

FOURTH SYMPHONY?

Original manuscript sketch for the firs
movement of Gustav Mahlers Fourth
Symphony. Courtesy of The Dewberry
Library, Chicago.

Choose eight measures of Mahler's Fourth
that are really rich in the high frequencies.
The type of passage that high bias tapes are
designed for.
Record it on your favorite high bias cassette,
using the Chrome/Cr02 setting. Then again
on new MEMOREX HIGH BIAS.
Now play back the tapes.
We're convinced you'll have a new favorite.
New MEMOREX HIGH BIAS is made with
an exclusive ferrite crystal oxide formulation.
No high bias tape delivers greater high
frequency fidelity with less noise, plus truer
response across the entire frequency range.
In short, you can't find a high bias cassette
that gives you truer
reproduction. .

MEMOREX
Recording Tape and Accessories.

{Is it live, or is it Memorex?

MEMOREX 90

HIGH BIAS
yjp. Memor

ícJ 1979. Memorex Corporation. Santa Clara. California 95052.1.),
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sphere and try like the dickens to bring
things down to earth in a practical
way. Crazy.

In engineering terms there is virtual-
ly NO limit to the audio potential of
the digital disc. If a vinyl platter of
standard 12 -in. size can already, right
now, produce an hour of acceptable
home color TV, then the same can give
you days and days of super audio in a
similar configuration. Who wants it?
As I noted facetiously a few months
ago, the audio version of JVC's joint
audio/video 12 -in, disc is probably still
playing- they haven't finished timing
it yet. Too much! For the same, you

could have quadra-quadraphonic in 16
channels plus perfume cues and still
have too much. At too much cost.

Now all this has made a good many
of us increasingly uneasy. The tie-up
between pictures -with -sound and
plain audio is technically solid and just
a matter of bandwidth, but in terms of
use, it seems increasingly to be unnat-
ural and unfortunate. Audio, sound for
sound's sake, is always going to be at
the short end - not too little quality
but too much. Wasteful. Hence -
expensive.

It's like having to hire a 747 to take
your family for a modest weekend in

ITRUSONIC
10530 LAWSON RIVER AVE., FOUNTAIN VALLEY, CA 92708 714 - 964 3541

HOW ABOUT PUTTING HALFA KILOWATT
OF STEREO POWER IN YOUR CAR OR VAN?
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That's right! If you dare, you can actually install a TRUSONIC auto, speaker sys-
tem capable of handling 500 watts of peak power. That's the kind of power your
favorite groups use. All you need is a good quality amplifier rated at 120 watts
RMS per channel, or slightly more, and four TRUSONIC power speakers. We can
assure you that your system will rival the performance found only in very costly
home systems.

TRUSONIC is the only manufacturer of auto sound speakers having many unique
features that make this possible. For example, we use solid state tweeters and mid-
ranges that will handle all of the power your equipment is designed to deliver. Our
massive 10 ounce magnet and 1' o voice coil ensure the power rating and we back
it up with a 5 YEAR LIMITED WARRANTY. Our chrome plated die cast construc-
tion prevents warping which results in distorted sound. THERE'S MORE TOO...

Write to us al address above, or circle Reader number below.

High
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(TRUSONIC

\ FREE!
WHO

WHAT
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ALL TRUSONIC CAR , MUSICAL INSTRUMENT, AND NI.FI SPEAKERS, ARE MANUFACTURED IN Y.S.A.

the country. Or buying a gallon of
Coke to take one swallow. Suppose
Coke came only in gallon jugs?

So we in audio, we who like music,
all kinds, music on its own, sound on
its own, are beginning to understand
that disc digital sound can co -exist
commercially, and reach a normal de-
velopment in its own terms, only on its
own disc, minus picture requirements.

There isn't even a software compati-
bility between TV -style pictures -with -
sound and audio by itself. We have
known this for years. In spite of groans
galore, in spite of noble efforts to
improve, and all those worthy simul-
casts in FM stereo, the basic television
sound, whether broadcast, cabled or
recorded, remains largely indifferent
(to be polite) - and it is not merely to
save on costs. For the big commercial
run of TV -type pictures, sound quality
is not really important to the message.
Like the telephone. If you understand
the words, there's communication.
That is what matters. Good audio is
merely an added frill. Go to any bar on
a baseball night, or visit your own liv-
ing. room! You should have heard the
sound on Philips' own TV tape blurb
for its new disc. Phew!

Yes, there is televised opera, ballet,
concert, and there the sound is

important. But this is not the main-
stream, alas. As the mainstream goes,
so must the medium. A picture disc
can do a lot better for these specialties
and surely will, since digital allows for
it. Even so - audio by itself is still
going to suffer, from too much quality
at too high expense. If it ties itself to
this medium. Restrictions. Small mar-
ket. Specialty. Premium price.

So on this precise basis, Philips has
taken the big and logical step. An opti-
mum pure audiodigital disc, unwaste-
ful of space, money and quality. This
combined with the typical Philips
broad -sales -spectrum "Compact"
thinking - it must be inexpensive
enough to cover all markets and pur-
poses. I was wrong when I said there
would never be another purely audio
disc. Not ever again an analog system,
to be sure. But I forgot the safety pin.
Now why didn't !think of this one?

If you have been following recent
digital developments you can give a
good guess as to the details of the
Compact Disc without reading any
further. Its operating principles are al-
ready familiar in other digital disc pro-
totypes. Laser beam tracking of billions
of tiny reflecting pits in close spirals,
replacing the contact grooves of the
past. There is, of course, the new size
- remember, we are now free of pic-
ture requirements, and we can scale
down the parameters for optimum au -
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There are many reasons for
owning the new Sansui SC -3300.

Metal is just one.
Metal particle tape could be the most excit-

ing thing that's happened to tape recording in years.
But to get the full benefits of metal, you need a
special cassette deck - like the new Sansui metal -
compatible SC -3300.

The great thing about the
SC -3300, though, is that even if
you're not sure about metal or are
wary of the software expense, this
deck still makes a great deal of
sense. Here's why:

SOUND QUALITY IS
SUPERB. The SC -3300 is designed
to get the most out of any tape,
including the newest pure metal
formulations. We're using a special alloy
record/play head that's particularly im-
mune to saturation from the high bias
currents needed for metal recording;
and its much more wear -resistant than even the
strongest conventional heads.

The erase head, too, is special -a double -
gap ferrite design that produces a 70dB erasure
factor for beautiful low -noise recordings. Our new
Roller Back holdback tension mechanism further
improves sound quality by suppressing frequency -
modulated distortion and reducing wow and
flutter to a mere 0.04%.

OPERATION IS EFFORTLESS. The feather -touch
controls of the SC -3300 are monitored by an LSIC
logic chip tied to high precision solenoids. So you
get the freedom you need to concentrate on the
music you're making or taping. It's so foolproof that
no matter how fast you push the buttons, the tape will

TP.PE SELECTOR
- BIAS Ea;Ar r1FR

NtiR lM9.I104 IX!e V Q6YRA BIKt
fNl !4ºu"

never jam or stretch.
The unusually versatile tape selector system

provides separate switches for bias and equaliza-
tion, with numerical indications of the optimum levels
for normal, chrome and metal tapes.

And our 16-segment/channel LED peak -level
indicators make it easy to set just the right levels for
maximum signal and minimum noise. They're cali-
brated in dB and indicate red if a signal is too strong.

ALL THE EXTRAS, TOO. For added conven-
ience: you can connect the SC -3300 to a timer, and
the logic circuits will start recording or playing any
time you want. Sansui's exclusive Tape Lead -In fea-

ture automatically skips over
the unusable leader and be-
ginning portion of each tape.
And of course there's DolbyTM
noose reduction, memory re-
wind, variable output and a

computer -assisted pause control.
The brushed aluminum face and simulated

rosewood cabinet of the SC -3300 perfectly com-
plement our new Double -Digital receivers. We also
have a complete line of matte -black finish metal -
compatible models that come equipped with
rack -mounting handles.

So, whether you're a strong believer in
metal or just looking fora new cassette deck, visit
your authorized Sansui dealer to see the best.
DoIbyTM is a registered trademark of Dolby Labs Inc.

: ,3 Y- cum

_

SANSUI ELECTRONICS COIRP.
Lyndhurst, New Jersey 07071  Gardena, Ca. 90247
Sansti Electric Co., Ltd., Tokyo, Japan
Sansti Audio Europe S.A., Antwerp, Belgium
In Canada, Electronic Distributors Siavtsiut-
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At last a moving coil
cartridgereconir you can

to
your best
friend!
New AT3OE
Stereo Phono Cartridge
with Vector-AlignedTM
Dual Moving MicroCoilsTM
and user -replaceable Stylus

The subtle, yet unique characteristics of mov-
ing coil cartridges have had their admirers for
years. A top-quality moving coil cartridge ex-
hibits remarkable sonic clarity and trans-
parency. This performance can be attributed
to the very low mass, and low inductance of
the tiny coils used to sense the stylus motion.

But until now, moving coil cartridge popu-
larity has been limited by three major prob-
lems which seemed almost inherent to moving
coil designs.
1) It seemed impossible to make a user -
replaceable stylus assembly without com-
promising performance; 2) most moving coil
cartridges exhibited relatively low tracking
ability due to rather stiff cantilever mounting
systems; and 3) output of the cartridge was
below the level needed for commonly avail-
able amplifier inputs.
Introducing the new Audio-Technica AT3OE
and the end to all three problems ! Our design
approach is simple and direct. Rather than
locate the coils in the cartridge body, they
are integral with the stylus
assembly. If the stylus be-
comes worn or damaged, the
entire moving system, coils
and all, is simply unplugged
and replaced, just like a mov-
ing magnet cartridge. Large,
gold-plated connectors insure
loss -free connections so vital
at the low voltages generated
by a good moving coil car-
tridge. The result is easy field
replacement with no penalty
in terms of performance.
Careful research indicated
that good tracking and mov-
ing coil design were indeed
compatible. By controlling effective mass
and utilizing a radial damping system similar
to our famed Dual MagnetT" cartridges, we
have achieved excellent tracking ability

throughout the audio range. Compliance is
individually controlled during manufacture
of each assembly to optimize performance.
This extra step, impossible with most other
designs, coupled with our unique radial
damping ring, insures excellent tracking of
the high-energy modulation found in many of
the top-quality recordings now available.

Each coil is located in the ideal geometric
relationship to reproduce "its" side of the
record groove. This Vector-AlignedTM' design
assures excellent stereo separation, minimum
moving mass, and the highest possible effi-
ciency. It's a design concept which is
exclusive to Audio-Technica, and is a major
contributor to the outstanding performance
of the AT30E.

We can't take credit for solving the low
output problem. The AT3OE output is simi-
lar to many other fine moving coil cartridges.
But an increasing number of amplifiers
and receivers are featuring built-in "pre -
preamplifiers" or "head amplifiers" to

accommodate moving coil
cartridges directly. Thus the
new systems buyer can make
a cartridge choice based on
sonic characteristics rather
than on input compatibility.
In addition, Audio-Technica
offers the Model AT630
Transformer for matching
to conventional amplifier
inputs.

The new Audio-Technica
AT3OE Dual Moving Micro -
Coil Stereo Phono Car-
tridge. With the introduction
of this remarkable new de-
sign, every important barrier

to full enjoyment of the moving coil listening
experience has been removed. Progress in
sound reproduction from Audio-Technica...
a leader in advanced technology.

audio technica.
INNOVATION o PRECISION o INTEGRITY

AUDIO-TECHNICA U.S., INC., Dept 99A-1, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
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dio alone. And - clever idea! - the
Philips is variable speed, from 500 to
215 rpm, inside out. That makes the
small -diameter inner grooves playable.
Constant velocity as the laser sees it,
very much like tape itself. (Now would
you have thought of that safety pin?)

But what size? And what quality?
Follow me a bit further. You could, I

suppose, put a ring of digital sound
around the outside of a 12 -in. platter, a
half inch or so, and accomodate, disc
for disc, all our existing LP software.
Why bother. Very wasteful. Or could
you bond a ring or band of vinyl onto
a cheap 12 -in. substrate? Clumsy. Bet-
ter to reduce the size. Ten -inch? Still
far too big and wasteful of digital
potential. Eight -in.? Maybe 7 -in.? For
at least some compatibility in the
packaging and pressing departments
during changeover? Is there any useful
compatibility?

Tiny & Very Long
The Philips answer is an unequivo-

cal NO. Except for one vital thing: Phi-
lips puts the entire playback system in-
side its tiny player unit and comes out
with a standard stereo signal, ready to
feed anything you want. That's an ex-
cellent sort of compatibility both for
retail and manufacturing: Nothing to
buy except the single player unit and
its complete miniature electronics and
laser system.

What, then, is the size of the disc?
Hold onto your bonnets. The Philips
choice is a whopping 41 inches of
feather -weight vinyl. It comes in a
handy jacket, very much like an LP
(with the same cover art). The whole
thing fits into the palm of your hand.

Inside the jacket are all the notes,
texts, bios you want, neatly bound like
a little book. Great improvement over
the information -scanty cassette. Only
the spine is unprinted, at least in the
prototype; but an LP -like spine could
easily be added for better filing, and
probably will be.

What does this little dandy do? It's
digital, remember. It plays one full
hour of stereo on a single side. That's
the contents of a standard LP, both
sides.

The second side is blank, for a start.
Who needs it? But somebody in au-
thority at the initial demonstration last
June allowed as how there could be a
double -side disc any time it might be
useful. That would make two hours of
play on a single 41/2 -in. mini -disc. See
what I mean by the technologcal gap
that has been building up between the
standard LP and the new digital poten-
tial.

Imagine it. A whole five -hour Wag-
ner opera on three tiny discs, five
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1 I
REDEFINING THE ART OF CASSETTE PERFORMANCE

For over half a centur, the name _ux has meant advanced
technology and sophistcated designs. --qualities sought by

.dicated music lovers around ºhe world. And now Luxs
diophile,bng)neers have focused :.heir attention on the cassette

ormat.
Some of the special features of the new 5K50: Real-time
ocess DC amplifiers for both reco d and playback; a unique
odular tape -t ansport system teatoring three motors and
parate three -head co, -)figuration: .:_ux's dual Plasma record level
eter, and most significant. Lux's recently developed BRBS

enable Bias Control System.
Real-time processing DC circuits bring Lux quality amplification

to the cassette format fcr extended 7andwidth. low distcrtion and
e ceptional signal -to -nose ratios.

The highly saphisticaed tape trar.sport extracts the best
possible performance from any cassette.. and there's further
improvement w^en Lux cassettes are used. Each of the three
heads is preciadly desicned for its special task, as are the three
motors that provide the separate drives for the dual capstans and
reel hubs. The -capstan drive motor is a quartz -referenced phase-
tcked loop direct -drive unit, while coreless motors for the reels
Faovide total stability wit ) the precise torque and tensior required
for an effective dual -capstan transpon system.

When a Luxcassette tape is loaded, an electronic digital
counter provides the exact minute aid second of tape use. The

LUX K10

electronic counter functions normally for standard cassettes. A
plasma fluorescent display indicates peak levels from -40 tc +6
dB per channel with a special +10 dB scale for metal -particle
tapes.

To eliminate the distortion inherent in conventional tape -bias
circuitry, :_ux developed the B.icge Recording Bas SySten. Tnese
special crcuits enable the user to adjust the recorder for best
possible response with any tape. while eliminating those.
components and circuits which in coni,entional decks cause
transient distortion and phase sh.ft.

And there is so much more Electrorc IC logic control pith
feather -touch pushbuttons repla- s mechanical operate() and its
attendant noise and wear problems. Human encineered control
clusters; record -head azimuth adjustment with guilt -in i 'idicators
for optimum setting for any tape; signa -to-noise ratios up to 69 c'B
and frequency response from 30 to 20000 Hz, cepencinc: of
course, c) the tape used.

The expense of the Lux 5K50 cassette deck is fully justiiied. not
only by what Lux puts into it, but the performance the use can
get out o' it. Also look into the other Lux cassette decks. Models
K-12, K -to and K -5A, ranginc in price from $495 re $2 COO . each
an emboiyment of Lux quality

To experience the Lux lineup c4 high-performance cassette -
decks, see your local Lux dealer or wrce to Mr. Fobert Bowman.
Vice President of Sales at Lux. Audio of America JO.

X K -SA

F AMEF:ICA, LTD.
160 Dupont Street, Plainview, NY 11803

In Canada: Lax Aucio cf Canada, Ltd., Ontarc
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BeccicisQ
music is
mostly

transients.

Our 282-e cartridge.
From the attack of an organ

note to the bite of a plucked string,
music is mostly transients: sudden
bursts of sound at all frequencies.
On a stereo record, transient signals
define the characteristic attack and
decay of musical sounds, differenti-
ating one instrument from another.

Until Micro -Acoustics' direct -
coupled design (U.S. Pat. No.
3952171), all high-fidelitycartridges
concentrated on tracking ability:
maintaining contact between stylus
and groove at low forces, for min-
imum record/stylus wear. This re-
duces transient ability, because un-
der -damped moving assemblies
tend to remain in motion, impairing
clarity and definition. On the othér
hand, earlier cartridges with stiffer
stylus assemblies had better tran-
sient ability, but greater wear.

Unlike these single -pivot car-
tridges, which maximize one ability,
Micro -Acoustics' 282-e has twin
pivots optimized for both abilities.
Resulting in superior transient and
tracking performance from one
cartridge on al' records, including
warped discs. Performance totally
independent of tonearm cable ca-
pacity or preamp input impedance.

Visit your MA dealer and let
your ears cony.nce you. Or use our
unique test record for evaluating
and comparing cartridge tracking
and transient aDility.Just send $5.00
for a postpaid copy, or write for free
information. Micro -Acoustics Cor-
poration, 8 Westchester Plaza,
Elmsford, N.Y. 10523. In Canada,
H. Roy Gray Ltd., Markham, Ont.

Micro-iicoustics
"Because good tracking isri t enough"

c 1177. Micro,\coustics CorporatioT1.

sides, or Mahler symphonies or com-
plete musical shows. And yet all of the
present LP flexibility and variety is pre-
served and all present LP material can
be reissued, disc for disc (one sided) or
2 for one (double sided) for playing in
the new format. Whole shelves of your
present LP items will file away, record
for record, in a small cardboard box.

How about sound quality, for this
super -miniaturization? You should not
be surprised. Yet Philips is cagey. The
specs for the Compact Disc are not
quite up to top professional standards
- that is, digital standards. Philips is
thinking consumer. Most professional
digital tape now uses a 16 -bit coding,
for the ultimate in "headroom." Phi-
lips has made a mild cut back, from
16 -bit to 14 -bit coding. This allows for
a system useable in the very lowest,
cheapest popular equipment on a
mass basis. But is it a serious compro-
mise from the audio viewpoint?

Well, not exactly. Merely from the
astronomical to the semi -astronomical.
As we are aware, the digital system
does not "read" noise of the all -too-
familiar analog sort, on either disc or
tape. To be sure, S/N in the Compact
Disc system is not quite up to profes-
sional digital tape. Instead of an in-
credible 90 dB down for the noise
level, it is reduced to a mere 85 dB.

Please note that the very best an LP
can do, in theory, is around 60 dB sig-
nal to noise, and we'll say nothing
about the average disc. And look at
the S/N specs for your hi-fi circuitry,
where the noise is purely electronic.
This little disc matches the fanciest. Its
available dynamic range, to match is
also 85 dB - check that against cas-
sette and LP.

Stereo separation? Because the two
stereo channels are read out in sepa-
rate digital "words" the separation is,
well, not quite infinite. The finest ster-
eo cartridges edge up towards a 40 -dB
channel separation and anything in
the mid -30s is very OK for the better
models. The Compact Disc figure: 80
dB.

Need I say more about audio quali-
ty? It is sensational, and that is that.
And yet still, in the end, this disc is
potentially inexpensive enough to go
into the cheapest of popular mini -
players. It has that potential, like its
cassette sibling.

Subtitles?
The prototype reproducer unit looks

like a miniature LP player, around 8 -in.
wide and maybe 3 -in. high. The entire
laser -beam pickup system and all its
(chip) electronics are housed in the
bottom of this little box; there is noth-
ing else. It can be built into a small

"portable" system just as easily as the
cassette. Or plugged into the fanciest
hi-fi set-up. There is a "fast forward
and reverse," so to speak, and you can
start anywhere (they say) though the
first demo left a lot to be desired in
this respect, most of the music fading
in after the beginning. (You can't do
that to Beethoven!) Temporary, if a
problem at all. There's a visual
readout, centimeters or something and
- very neat - you can indeed encode
a printed message right in the record-
ing which will appear at the right
moment. Titles and such. (And let's
hope it's not an ad.) How long they
didn't say. I suspect that the String
Quartet No. 29 in A Major, Opus 371
No. 2, "Springtime" by Karl Ditters von
Dittersdorf will appear simply as DIT.
Strictly telegraphese. Visible message
or not, the little disc spins merrily and
visibly under the top cover, and you
can put it on and take it off like any LP
via a slightly larger center hole. Or
play automatic.

The record is really unflappable.
Those billions of tiny pits are imprint-
ed and sealed below a transparent lay-
er of protective plastic, reflecting the
laser beam via a metallic coating. The
laser tracks without physical contact
via the now familiar lightwave feed-
back circuitry, correcting itself for both
vertical and sidewise irregularities in
the record. There is the usual coding
redundancy to correct for any errors or
drop -outs in the digital signal. Since it
is sharply focused by a tiny lens, the
laser reads only the pits and "sees"
surface scratches and dust only as a
blur, completely ignoring same. Short
of maybe chocolate sauce or a splatter
of paint, nothing is going to bother
this system and the record will not
ever "wear" until the plastic collapses.
Or the dog chews it up. Whether it
will play upside down, I do not know
- we weren't allowed to touch.

Oh, yes - WHEN? Keep cool. Phi-
lips, ever the radical conservative, says
"early 1980s" and expects the good old
LP to last another 10 years before the
Compact Disc drives it out. No rush.
Philips can wait. It has the umph.

Meanwhile there are the vital circuit
chips - not yet in being. At the demo
they had to use a two -foot pile of ordi-
nary macro -electronics. And there are
a few minor (!) competitive problems
coming up, like patents, licenses,
whole rival systems. Again, Philips is
tough and unhurried. Negotiations
will proceed. Power will be applied.
It's a good disc though. And I do hope
Philips will carry its big stick and talk
very softly, until it persuades our mar-
ket and the world's. Better than
bulldozing, any time. Q
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The era of metal particle tape has
arrived. Metal -ready cassette decks
are already in the stores, and more
are on their way. There are also a
number of metal cassettes on the
market, and all of them have a high
coercivity and remanence - their
magnetic energy is roughly four
times that of the best oxide tapes.
But that does not mean that all
metal cassettes are alike. Not by
a long shot.

TDK's metal cassette, MA -R,
looks, feels and performs like no
other cassette. That's why we call
it "The Music Mirror." We've used
advanced manufacturing technology
to solve the problems inherent in
metal tape. If left untreated, metal
particles oxidize upon contact with
water vapor and oxygen in the
atmosphere-they actually "rust."
TDK has developed a unique way to
coat each and every particle with
a process that protects them from
the atmosphere, even at the critical
exposed edge of the tape. The re-
sult is a tape that is resistant to oxi-
dation. In fact, the overall stability of
MA -R is well within the limits that
have been set for conventional cas-
settes. But superior tape is only

part of MA -R's story. TDK's new
Reference Standard Mechanism
is so revolutionary in design and
performance, that its influence
will be felt for years to come.

For starters, there's the one-
piece, die-cast metal main-frame.
Metal is far more resistant to war-
page than plastic, and unibody con-
struction eliminates performance
differences between the A and B
sides. The frame and mechanism
are sandwiched between two
clear covers held in place by six
computer -torqued, double -threaded
locking screws that will not slip be-
cause of vibration.

MA -R's amazing mechanism
is visible for all to see, thanks to
a transparent slip sheet. Our unique
double hub -clamp is an integral
part of a strong and circular tape
storage system. (MA -R's two clamps
are color -coded red and black, as a
visual reference).

Our newly -designed, seam-
less, water -wheel -type rollers
rotate around stainless steel pins,
which are micro -polished for circ-
ularity. Our new dual -spring pres-
sure pad assembly allows for more
flexibility, yet provides more hor-

izontal support for uniform tape to
head contact. MA -R even includes
removable, replaceable erase -
prevention lugs, a new standard
in protection and flexibility.

Ask your TDK dealer to show
you the new MA -R cassette. Hold it
in your hands and feel its weight.
Look at the ingenuity and precision
of the shell and mechanism. Then
listen to it perform in one of the new
metal decks. All your senses will
tell you that this isn't just another
new cassette - it's one of the memo-
rable audio products of our time.
TDK Electronics Corp., Garden
City, N.Y. 11530.

m 1979 TDK Electronics Corp.
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The machine for your machine.
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Polarity Convention
In keeping with the spirit of the au-

dio Rosetta Stone [1], I propose that
from this point forward the entire au-
dio industry take a basic step which is
capable of improving the quality of
the listening experience from the pres-
ent and future product without adding
any cost to that product. I propose
that the polarity convention of every
part of the audio
chain be identified
and this informa-
tion made avail-
able to establish
the net polarity of
the reproduced
sound relative to
the original per-
formance. In those
cases where the
original perform-
ance does not arise
as an acoustic
sound field, such
as computer or
synthesized sig-
nals, and in which
the performer or
composer consid-
ers polarity to be
artistically import-
ant, I suggest that the
ware include this information.

In natural sounds there is a definite
physical relationship between sound
pressure and the mechanical displace-
ment of air molecules which gave rise
to that pressure. There is also a defi-
nite physical relationship between the
pressure wave impinging on a bound-
ary and the resultant sound pressure
wave reflected from that boundary, as
well as the seismic or acoustic wave
which continues past the boundary.
For several decades there has been ev-
idence that the human perception of
sound includes this relationship as a
subtle cue. The subtlety of this effect
has, until quite recently, been more
than masked by other aberrations in
the recording and reproduction of
sound. But, with the constant im-
provement in audio systems, we have
now reached the state where many
persons can readily perceive the colo-
ration caused by improper polarity in
the reproduced sound. We must now
recognize this and set our house in
order.

score or soft -

Accountability of polarity should
include, but not be limited to:

 Groove wall direction of displace-
ment for positive sound pressure in-
crease at the microphone for all pho-
nograph records, including those of
the direct -to -disc type.

 FM transmitter direction of carrier
deviation and of stereo multiplexing
for positive sound pressure increase at

the microphone for all live broadcasts,
and for groove wall direction of dis-
placement and magnetic tape flux
change for reproduced program mate-
rial.

 FM receiver demodulated polarity
of output voltage for upward carrier
deviation of the received signal and
for demultiplexed signals. '

 Phonograph cartridge voltage po-
larity as related to direction of groove
wall displacement.

 All electronic equipment polarity
convention, whether inverting or non-

inverting between input and output,
for all combinations of terminals and
control switching which a user may
utilize in normal operation.

 Polarity convention for individual
microphones relating increase of
sound pressure (or increase of particle
velocity) to direction of voltage or cur-
rent for which the microphone is
designed.

 Sound reproducer polarity of
sound pressure at the listener's loca-

tion relative to voltage or current ap-
plied at the reproducer terminals.

In the great majority of cases, a

record producer, particularly those
producing direct -to -disc records, has
maintained a de facto convention for
their own product. Measuring this
convention and supplying the infor-
mation on the record jacket of new re-
leases can allow us to adjust the polar-

ity of speaker leads
for increased accu-
racy from those re-
cords which we
now own from
those companies,
as well as the
record so marked.

There is truly no
aspect of the audio
industry that lies
apart from this first
step into providing
information relat-
ing to better
sound. Sound rein-
forcement in the
performing arts
should be includ-
ed, as well as in
motion pictures
and television. At

this time I am asking for a book-
keeping tally which we can use to gain
a small but important increase in the
enjoyment of sound from the existing
product. If portions of the audio in-
dustry enter into the spirit of this self
analysis, I suspect that we will begin
an inexorable move to improve the
end product. I see no way in which
this can hurt the industry, and there
are many obvious benefits that can
come from cleaning up our act. Even-
tually it must lead to industry stan-
dardization.

In those circumstances where it is
not easy to quantify polarity or phase
as a function of frequency, I suggest
that recourse be made to a simple au-
dio Rosetta Stone. A handclap can es-
tablish gross polarity through quite
complicated networks. It can also re-
veal those all -too -frequent cases
where a magnetic tape playback is out
of phase with the line feed into the
recorder. If such a signal, either elec-
tronically generated or produced by
physical means, is included on a lead-
er, tapes shared by various broadcast
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BEFORE YOU THROW OUT A GOOD TURNTABLE OR
SPEAKER SYSTEM, CONNECT WITH A GREAT AMPLIFIER.

THE PHASE 400 SERIES TWO.

Some speakers sound fine, until you
hit a low passage. Then they turn to mud,
or rumble at you like a cheap turntable.
Chances are, that muddy, distorted sound
is in fact, the result of an inadequate
amplifier stretched to its limits. Clipping!

To improve your sound, you need
plenty of reserve power. The Phase 400
Series Two delivers the tremendous
power reserve you need for sonic
accuracy over the audible frequency
spectrum. To accurately reproduce low
frequencies without clipping, your
speakers require up to 10 times the
minimum power requirement of the
mid -range frequencies. With the
Phase 400 Series Two, when you
listen to the 1812 Overture, you
hear the blast of the cannon with
awesome clarity. Even the deepest
notes are clearly distinguishable.

ACCURACY YOU CAN HEAR
To improve accuracy, the new

400 Series Two utilizes an advanced
BI-FET input stage. This integrated

circJit keeps the cutput virtually
identical to the input. Distortion and
noise are reduced to virtually inaudible
levels.. Beautiful music in, beautifu
music out.

ACCURACY YOU CAN SEE

You might have some questions about
the 400's instantaneous LED output
meters. Conventional -style VU meters are
slow in comparison because they have to
move the mass of he needle. The LED's

THE POWERFUL DIFFERENCE

Model 400 Series Two
Aud° Standard Amplifier

move at lichtning speed, accurately
monitoring the output voltage, with
scales for 8 and 4 -ohm impedances. For
accuracy, tie meter contains 32 gradua-
tions, plus 4 fixed flashers to alert you to
clipping. You have a visual safeguard, in
addition to the Electronic Energy Limiters
to prevent damage from overloads.

See your Phase dealer about the Phase
400 SeriesTwo. We think you'll recognize
accuracy when you hear it. And when you
see it.

SPECI'FICAT1ONS: OUTPUT POWER:
210 WATTS, MIN RMS PER CHANNEL
20Hz-2OkHz'INTO 8 OHMS, WITH NO
MORETHAN 0.09%TOTAL HARMONIC
DISTORTION. Continuous power per
channel at 1000Hz with no more than
0.09%-otal harmonic distortion 8 ohms
-260 watts, 4 ohms -360 watts, I nter-
modulation Distortion: 0.09% Max (60Hz:
7kHz-4:1 ), Damping Factor: 1000:
Residual Noise: 120uV (IHF"A"), 1 Min,
Signal to t'4ose Ratio: 110dB (IHF"A"),
Weight 35 bs. (16 kgs.), Dimension:19"x
7'510" (48.3cm x 17)cm x 25.4cm).
Optional Accessories: Solid Oak or
Walnut side panels.

PHASE LINEAR CORPORATION, 20121 48TH AVENUE WEST, LYNNWOCD, WASHINGTON 98036
MADE IN USA. DISTRIBUTED IN CANADA BY H. RON GRAY LTD. AND IN AUSTRALIA BY MEGASOU'ND PTY. LTD.
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agencies, possibly subjected to inde-
terminate rerecordings, can be readily
verified for polarity. While not normal-
ly intended for broadcast, such signals
could be transmitted for listener verifi-
cation and setup, much as Dolby tones
are now transmitted prior to playback
of encoded programs.

Aware of the distinct audibility of
polarity, and, in my own experiments,
the limited audibility of phase shifts
other than zero or 180°, I have, since
1974, measured and provided a stand-
ard for the phase reference of
loudspeaker reproduction, the so-
called absolute phase. Every
loudspeaker which reviews in these
pages has its absolute phase identified
in the continuum of angles from in -

phase through phase reversal as a

function of frequency. I suggest that
this voltage -to -listener position
sound -pressure convention be adopt-
ed for polarity determination of
loudspeaker reproduction, taking into
account phase shift as a function of
frequency, as we do in our Audio
reviews.

Leaders in the audio field, such as
Hansen and Madsen [2], have pointed
out the audible difference caused by
improper polarity, and recently Mon-
crieff [3] has taken the important step
of alerting a segment of the listening
public to this effect and has identified
a number of amplifiers which invert
signal polarity. I now publicly call
upon the entire audio industry, from

computer composer through
loudspeaker and headphone manufac-
turer, to acknowledge polarity as a
psychoacoustic parameter and identify
either the polarity or phase convention
of their product.

Richard C. Heyser
Senior Editor

Audio Magazine
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Omitted Factors in Audio Design
I want to share with you some

thoughts on and data affecting the
current state of audio design, some of
which appeared in the IEEE TIM Con-
ference Proceedings, Tulsa, 1978.

Given the resources and talent in-
vested in audio design today, it seems
to me that products should have em-
erged that would be entirely sonically
acceptable until a radically new tech-
nology offers advantages currently im-
possible with present design tech-
niques. The reason this has not hap-
pened is, I think, because designers
have not yet considered all of the fac-
tors necessary to a successful design.
would like to discuss some of these
factors and attempt to show what
must be done in the future to more
completely define the audio design
process. I have divided audio design
factors into three major areas:

1. Standard specifications;
2. New distortion measurement

methods, and
3. "X" factors, ones relating to the

incompletely understood hearing pro-
cess or psychoacoustics.

Standard specifications have been
with us for many years. They are found
listed in typical sales brochures and
are often the major criteria the con-
sumer uses to select the product. Some
examples are frequency response, har-
monic and IM distortion, maximum
output power or voltage, damping fac-
tor, wow and flutter, .... Each of these
is important, but often other factors
are disregarded to make them as im-
pressive as possible. Usually these
specifications are so excellent that it is
difficult to understand how further
improvement could possibly be audi-
ble under any circumstance.

New distortion measurement meth-
ods have been developed in recent
years to help the designer further op-

timize a design. Some of these mea-
surements are:

1. TIM or SID (transient intermodu-
lation distortion, slew induced distor-
tion),

2. IIM (interface intermodulation
distortion),

3. ED (envelope distortion),
4. Distortion related to the input im-

pedance of the phono preamplifier,
and

5. Resonance problems related to
phono turntable, tonearm, and car-
tridge.

TIM or SID distortion is related to
the slew rate of a particular amplifier
circuit. It has been brought to the at-
tention of audio designers through the
research of Dr. Matti Otala of Finland,
and the recent series in Audio by Jung,
Stephens, and Todd focused on this
type of distortion. It is essentially the
measure of the ability of an amplifier
to respond to a rapid change in ampli-
tude of the input signal. A good many
designers currently feel that a slew rate
of 50 V/ p S in a 100 -watt power am-
plifier and 5 V/ pS in a phono preamp
is necessary to pass all possible inputs
without TIM or SID [1].

IIM, discussed for the first time only
a year ago [2], is essentially related to
the interaction between the amplifier
and the loudspeaker. The theory states
that under some circumstances, nega-
tive feedback can reduce the perform-
ance of an amplifier when driving a
real loudspeaker as a load. This discus-
sion also covers some of the virtues of
the triode vacuum tube as opposed to
the pentode in power amplifiers, as
well as some of the problems with
bass performance in some vacuum -
tube circuits.

ED, recently discussed by two engi-
neers from Sansui (3), is related to the
interaction of the various stages of an
amplifier (or sometimes between

channels), which can be very signifi-
cant with changing amplitude levels.
They developed a test signal which
more closely simulates actual musical
signals than do continuous tones for
the testing of power amplifiers. The re-
sults confirm the knowledge of many
designers that power supply regulation
is quite important in a quality design.

Input -Impedance Distortion related
to the phono input stage has been dis-
cussed recently by Yamaha (4), who
say that this is essentially undetected
by conventional test measurements.
Essentially, they say that we must test
a circuit with realistic input
impedances, which can be greater
than 10,000 ohms, to give a realistic as-
sessment of the distortion contribu-
tion of the input stage.

Phono System Resonances and relat-
ed problems are now receiving more
attention in various circles. While not
directly related to electronic design,
this is nonetheless an important area
where work can be done to improve
high-fidelity reproduction. Much
thought is going into the new car-
tridge designs, particularly in the can-
televers, into tonearms and their
mountings, into bases and suspen-
sions, and into platter mats. This last
was the subject of articles by Stockton
in the June, 1979, issue of Audio and
by Jean Hiraga in the Arpil, 1978, issue
of the British publication Hi -Fi News
and Record Review. An understand-
ing of these distortions, even though
measurement techniques have not yet
been standardized, gives designers sig-
nificantly greater insight into the de-
sign of cirucitry which will be success-
ful. However, one further area
remains, one which is important to a
successful design and involves factors
yet to be measured in any comprehen-
sive manner or understood fully. This
area is the subjective response of an
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Super -Dome"
high
performance
tweeter
to match
a high
performance
speaker
system.

The Super-DomeTM tweeter in the
new generation of Interface speakers
represents an extraordinary develop-
ment in speaker design. Electro -Voice
engineers have developed the first
high-performance tweeter capable of
matching the high efficiency and ex-
tended bass response found in our
optimally vented, computer designed
Interface:A. Super -Dome has the
sonic excellence normally associated
with a dome tweeter and the efficiency
heretofore found only in cone tweeters
- two to four t mes that found in a
standard dome. Plus, its voice coil will
withstand a full 25 watts power input
long teim.That's five times the power
handling capacity of other standard
dome or cone tweeters.

While the angle of dispersion nar-
rows at high frequencies with con-
ventional tweeters, the high -density
AcoustifoamTM lens in Super -Dome
helps keep dispersion constant in
the upper octaves. Acoustically trans-
parent at lower tweeter frequencies,
the lens becomes opaque at higher
frequencies, reducing the effective di-
ameter of the radiating surface, thus
increasing the angle of dispersion.

Massive 1.6 -lb. mag-
netic structure pro-
vides quick response
to short -duration sig-
nals and contributes
to high efficiency, 2 to
4 times that of con-
ventional dome radia-
tors.

Lightweight aluminum
voice coil on large
11/2 high -temperature
polyimide form dissi-
pates high input
power.

High -density
AcoustifoamT" lens
for the wide
dispersion associated
with smaller, low -
output dome radiators.

Foam damper
smoothes response
in the upper octave.

Two layers of phenolic -
impregnated linen,
bonded together with
wave patterns inter-
secting at 45; pro-
duce a dome of high
stiffness, dimensional
stability, and strength.

Ferro fluid held mag-
netically in the voice -
coil gap damps coil
motion for smooth re-
sponse in the lower
octaves.

The result is the wide, uniform high -
frequency dispersion necessary for
precise localization of sound, both
lateral and front -to -back.

Super -Dome is found in six of seven
speakers in the new third -generation
Interface line. No matter which model
you decide to buy, you are assured of
outstanding performance and model -
to -model sonic integrity. Our goal re-
mains the same as it was in 1973 when
we introduced the first Interface
speaker - to offer you a speaker that
sounds like music.

Ey Electroi/oice
a guitar) company

600 Cecil Street, Buchanan, Michigan 49107

Interface:A Series Ill
Eater No. 12 on Reader Service Card
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experienced individual to a design,
and I call this "X" factor. Efforts to
bring these "X" factors into a coherent
scheme are being made by Richard
Heyser [6] and by Michael Gerzon [7]
of Oxford University, as well as several
others, who are attempting to more
accurately characterize the listening
process in mathematical terms. Just
how these things relate to major mea-
surement areas 1 and 2 is not clear, but
it is important that a designer take all
three areas into consideration, as a

lack of attention to any one of them
can make an otherwise good design
less than successful in the final analy-
sis.

Out -of -Band Signals
I would like now to turn to some

work I have been doing on phono car-
tridge measurements and how some
unexpected data affects designs.

SMPTE intermodulation and har-
monic distortion measurements utiliz-
ing a 20 Hz to 20 KHz bandwidth, even
using commercial test equipment with
a resolution of 0.001 percent, do not
fully predict the sonic characteristics
of audio amplifiers because, I feel, of

their lack of consideration of the sub-
sonic and supersonic components of
the actual signals and how they affect
the signal as it is finally audible. One
of the major assumptions of TIM theo-
ry has been the existence of sufficient
supersonic information to provoke this
form of distortion [1, 8]. Critics of the
TIM concept usually rely on linear as-
sumptions of what should be possible
from conventional sources such as

musical instruments, disc cutting sys-
tems, and phono cartridges [9]. How-
ever, linear assumptions do not fully
predict the actual measurements of
many phono cartidges, particularly the
moving -coil types.

I would like therefore to present the
results of measurements of the super-
sonic component of the spectrum of
several phono cartridges in an effort to
ascertain the magnitude of this spec-
trum portion as well as its subsequent
effect on later stages. [10]. For this
research, a Tektronix 7L5 spectrum an-
alyzer was used to detect information
to 200 kHz, and it was found that cer-
tain moving -coil cartridges have signif-
icant output even at 160 kHz. While
the absolute level of the individual

spectra decreases with frequency, the
overall envelope of the spectrum
closely simulates the TIM (30, 30)
waveform (see Fig. 1). (Editor's Note:
These graphs were reduced from
'scope photos.)

There are notable deviations from
"worst case," as shown by the spectra
of the moving -magnet cartridges.
Here, the low mechanical resonance
(20 kHz) and high series inductance
(720 mH), together with the recom-
mended termination capacitance (400
pF), significantly filter the spectrum
above 40 kHz (see Figs. 2 and 3). This
filtering effect contrasts with the out-
put of the Denon 103S, with its Shiba -
ta stylus, and the GAS Sleeping Beauty
(conical stylus), both of which are
moving -coil types and have significant
energy to 160 kHz (see Figs. 4 and 5). A
comparison between square -wave rise
time and sine -wave mistracking im-
plies that in many cases cartridge mis -
tracking is a major factor in creating
"worst case" dv/dt (see Figs. 6 and 7).

Virtually all difficult material from
records, such as cymbal crashes, brass
ensembles, and special effects, con-
tributes significant output to the

10dB
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1141

0 KHz 40
80 120 160 200

Fig. 1-TIM (30,30) spectrum superim-
posed on the spectrum of a cymbal
crash from the GAS moving -coil car-
tridge playing The Perfect Song, Shef-
field Vol. 3, Lab 1.
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Fig. 3-The rise time of the Shure
M91ED playing a 1kHz square wave
from the CBS STR-112 test record.
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200 0
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Fig. 2-The spectrum of a Shure
M91ED moving -magnet cartridge play-
ing a cymbal crash; same source as in
Fig. 1.

Fig. 4-The spectrum of the Denon
1035 moving -coil cartridge playing the
same cymbal crash as in Fig. 1.
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10 dB/ ?KHz 20

0 KHz 90 80 120 160 200

Fig. 5-The GAS cartridge with conical
stylus, playing the same cymbal crash
as in Fig. 1.
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20mV

Fig. 6-Rise time of the Ortofon MC20
moving -coil cartridge playing the 1 -
kHz square wave on the CBS STR-112
test record.
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An acknowledged world leader in loudspeaker design and
engineering, KEF has developed a monitor -standard

.= speaker system that is both small - only 1/4 -cubic foot in
size-and truly "high" fidelity. While these objectives are not new,
the Reference Series Model 101 speaker system represents the
first time that both are available in one product.

The Model 101 is, therefore, ideal for use in locations where an
accurate small speaker is required in keeping with the rest of a
high quality audio system.

System Design
Despite all the ingenious ideas that have been proposed by

various speaker manufacturers over the years, the three basic
parameters of Enclosure Volume, Bass Response and Efficiency
are still related by unchanged physical laws. What is different is
the thorough manner in which KEF engineers have, with the use
of advanced technology, optimized the relationships between
these parameters.

Starting with the premise that prospective Model 101 users will
have substantial amplification available, KEF engineers achieved
a response from this small enclosure of 90Hz-30kHz ±2dB
(-10dB at 47Hz).

KEF's leadership in computer -aided digital analysis techniques
enabled them to optimize the design of the drivers, crossover
network and enclosure to achieve a Target Acoustic Response
without repetitious trial and error experimentation. Much of this
technology, which did not previously exist, has been applied to the
design and production of a small high fidelity speaker system for
the first time in the Model 101.

Once the desired prototype was completed, KEF applied the
same unique computer -aided techniques developed for the pro-
duction of the critically acclaimed Model 105, so that the sound
quality originally achieved in the laboratory prototype will be
available to every user.

In addition, the high standards of the computer -aided produc-
tion and assembly procedures enable precision -matched pairs
of stereo loudspeakers to now be offered. For example: every
Model 101 driver is tested and matched to tolerances of better
than 0.5dB, and crossover networks to tolerances of 0.1dB; each
pair of drive units is matched not only to each other, but to the
other components in the system as well.

Loudspeaker Protection
The major problem with small, relatively less efficient loud-

speakers is thermal overloading of the voice coils. KEF engineers
have developed a unique self -powered electronic overload pro-
tection circuit, S -STOP (Steady State and Transient Overload
Protector).

Musical peaks are generally of short duration, so tweeters can
handle far in excess of their normal program rating. A similar situ-
ation exists with low frequencies and their effect on the bass unit.
Consequently any form of fuse protection can reasonably limit the
instantaneous peak handling ability of the system, yet fail to pro-
tect the system against a very high average power level. KEF's
solution is to incorporate a protection circuit which takes into ac-
count the instantaneous power applied to each drive unit and also
computes the length of time the signal is applied. The law under
which it operates resembles very closely the temperature rise
within the voice coil. A potentially damaging signal is immediately
attenuated by about 30dB, and the full signal is automatically
reconnected when it is safe to do so.

As a result, the Model 101, although only 1/4 -cubic foot in size, is
fully protected against fault conditions when used with amplifiers
of up to 100 watts per channel.

The Model 101 is obviously not your average "miniature"
speaker system where the quality of sound or power handling
capacity is compromised by the small size of the enclosure.
Nor is it inexpensive. If you require a speaker system that

is both small and truly high fidelity, visit your au-
thorized KEF dealer for a thorough demonstration.
For his name, write: KEF Electronics, Ltd., c/o
Intratec, P.O. Box 17414, Dulles International Airport,
Washington, DC 20041.

KEF
Reference Series
Model 101:

Accurate,
Small,
Protected.
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Fig. 7-The rise time of the Ortofon
MC20 mistracking a 1 kHz sine wave
on the B&K 2010 test record

supersonic spectrum. Applying the
TIM (30, 30) waveform (see Fig 8) to a
phono preamplifier using a í.1A741 op
amp with a slew rate of 0.6 V/ NS
showed measureable distortion, even
at moderate levels. Other IC op amps
with higher slew rates and greater
gain -bandwidth products showed es-
sentially unmeasureable distortion in
the same circuit at moderate levels
(see Fig. 9).

Other Distortion Sources
Besides the distortion created by

slew -rate difficulties, non linear ele
ments, such as ceramic capacitors, can
create distortion if used as low-pass
filters or lead networks. In . many
instances, conventional 20 Hz to 20
kHz measurements fail to assess the
actual distortion because at the usual
audio frequencies, the capacitors are
usually sufficiently decoupled. How-
ever, with increased spectral
bandwidth, such as might be ener-
gized with some of the cartridges dis-
cussed above, the distortion from
these capacitors can dominate an oth-

Table I- SMPTE IM distortion of a
low-pass filter using a ceramic capaci-
tor.

IN 600 R OUTo- -0
I: Olpf 50V

T CERAMIC

f ( 3dB) - 25 kHz
Volts (rms) SMPTE IM

15V 0.12%
10V 0.082%
3V 0.028%
1V 0.008%

0.5V 0.003%
residual 0.001%

lops /Div

lOmV

Fig. 8 ---The TIM (30,30) waveform,
without 15 kHz. This is composed of a
3.18 -kHz square wave and a 15 -kHz
sine wave with a peak  to -peak ampli-
tude ratio of 4:1. It is filtered by a sin-
gle -pole filter at 30 kHz (-3 dB), then
inverse-RIAA equalized by a passive
network, and further filtered by a sec-
ond single -pole, 30 -kHz filter.

erwise low -distortion design (see
Table I).

The last generally neglected factor I
would like to discuss is the spurious
subsonic information created by
record warps and by tonearm-cartridge
mechanical resonances. This has been
well documented by other sources [11,
12].

Table II - Harmonic distortion of a
tantalum capacitor used as a high-pass
filter.
Freq.,
Hz
1k

Single Cap.
V rms % dist.
0.155

Paralleled Caps.
V rms
0.08

% dist.

500 0.31 0.0065 0.16
300 0.51 0.016 0.27
200 0.75 0.038 0.4 0.003
100 1.4 0.125 0.78 0.009
50 2 2 0.32 1.44 0.035
30 2.6 0 53 2.0 0.06
20 3.0 0.7 2.5 0.12
10 3.2 1.0 3.0 0.26

. One consequence of this subsonic
information is the distortion caused by
electrolytic capacitors when coupling
between stages with zero d.c. poten-
tial across the terminals. Back-to-back
coupling or nonpolar tantalums will
reduce this distortion, but will not
eliminate it completely. One effective
compromise is to place two tantalum
capacitors side by side in reverse
phase. This doubles the capacitance
while effecting a first -order cancella-
tion of the distortion in the capacitors.
(see Table II).

I hope, then, that some of this data
will be useful to other designers, as I

have found it a too common assump-
tion that only those signals and distor-
tions within the 20 Hz to 20 kHz band
are worth worrying about. I hope too
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Fig. 9 --Peak lo -peak output voltage
vs. TIM (30,30) and TIM (15-10) distor-
tion for 741 and LF 356 op amps.

that I have shown that conventional
audio measurements do not fully char-
acterize the distortion of a particular
audio stage in real -life applications
and that measurement of supersonic
and subsonic spectra should be con-
sidered in a full description of actual
circuit performance. John J. Curl

Berkeley, Calif.
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If you don't clean and
preserve

r óús
órth

Sund uádyscratching

the surface.
Have you ever considered what it
would cost to replace your rec-
ord collection at today's prices?
With that kind of investment at
stake, it's no wonder that many
music lovers have become more
aware of record care. Regular clean-
ing of your records is important and
necessary, but cleaning alone won't
prevent them from wearing out.
To protect your investment you need
more than cleaning. You need both
Sound Guard Cleaner and Sound
Guard Preservative.

Sound Guard Record Preser-
vative is a revolutionary dry lu-
bricant which virtually eliminates
record wear without affecting the
fidelity of the record. And when
you drag the hardest

substance found in nature-diamond--
through the soft, intricate vinyl can-
yons of a phonograph record at
phenomenal rates of acceleration, it
doesn't matter how light you 're track-
ing. Something's got to give, and
that's the vinyl. But with a Sound
Guard -treated record, even after 100
plays, there is no audible degradation
of performance.*

Before and after you preserve
your records, be sure to use our
superior cleaner to remove the dust
and oily films that can further mar

performance. (The cleaner will not
remove the preservative's protective
coating.)

Sound Guard offers the only
complete program of record preser-
vation and maintenance. It requires a
little more time and effort than just
cleaning. But how much did you say it
would cost you to replace your record
collection?

Sound Guard. Every-
thing else is a lot of noise

Sound Guardy
Sound Guard preservative -Sound Guard'" cleaner.
Sound Guard ibtal Record Care System.
Sound Guard is Ball Corporation's registered trademark.
Copyright ° Ball Corporation, 1979, Muncie, IN 47302.

*We have the test results to prove it-write us and well send them to you



The Watts Parastat

In 15 seconds
your records are

clean, dry,
and ready to play.

With some systems
you pour liquid on your rec-
ords (and rub it into the
grooves), while with others
you brush the dirt around
(and rub it into the grooves).
The Watts Parastat is neither
of these.

26
By placing a plush vel-

vet pad on either side of a
soft nylon brush and adding
a drop or two of Parastatik®
fluid, a remarkably efficient
system is created.

The brush bristles lift
the rubbish to the surface.
The pads collect and remove
it. And the Parastatik® fluid
supplies just the right degree
of humidity to relax dust col-
lecting static without leaving
any kind of film or deposit
behind.

No other system does
so much for your records in
so little time.

So when you want the
best, ask for the original. The
Parastat, by Cecil Watts.

£1fl £aJI4
Watts products are

distributed exclusively in the
U.S. by: Empire Scientific
Corp., Garden City, NY 11530

Enter No. 48 on Reader Service Card
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Cassette Deck Pros and Cons

Q. 1 have had an open -reel tape
deck for a number of years. While it
has provided good results, it now
needs a variety of repairs and replace-
ments, costing an estimated $200. My
question is whether to repair this deck
or put the money into a cassette deck
of good quality, because I take my hi-
fi sound seriously.-C.S. Hoffman,
Allentown, Pa.

A. A current high -quality cassette
deck will, overall, provide quality of
performance about as good or better
than that of an older open -reel deck.

The advantages of a tape deck are:
Possibly a higher signal-to-noise ratio
with Dolby N/R, lightness and porta-
bility, and compact storage of record-
ed material. Additionally, a cassette
deck will afford greater ease when
loading the tape, since you can reverse
the cassette or put in a different cas-
sette in a split second whereas an
open -reel deck may cause you to lose
precious seconds during a recording
session if you become fumble -fingered
under pressure.

The disadvantages of a cassette deck
are: Less rugged; less headroom in re-
cording (the tape is more likely to be
saturated on high frequencies unless
you back down on the recording
level); less extended treble response
(quite possibly not needed or audi-
ble); higher wow and flutter (quite
possibly not audible); inability to
record four mono tracks (quite possi-
bly you don't care to do so), and great-
er susceptibility to tape dropouts be-
cause of the narrower tracks (quite
possibly not noticeable because of the
high -quality cassette tapes now avail-
able).

Most cassette decks do not permit
simultaneous record and play. If this
feature is important, you can find
some cassette decks that provide it,
but at a substantially higher cost.

Open -Reel Tape Deck Problems
Q. I have a problem with my open -

reel tape deck. The machine slips and
wobbles at random. - Ernest Snow,
Brooklyn, N.Y.

A. You should carefully clean all the
parts contacted by the tape, particular-
ly the pressure roller and the capstan.
If, by chance, you have lubricant on

the roller or capstan, this could ac-
count for the problem. You might try a
back -coated tape; its rough backing
should enable the capstan and pres-
sure roller to get a better grip on the
tape, resulting in steadier tape motion.

Claims for Bulk Erasers
Q. A manufacturer claims that its

bulk eraser is capable of erasing a re-
corded tape so well that the tape hiss
and related noises will be lower than
before the tape was used. Is this possi-
ble? If so, wouldn't it make sense to
use the bulk eraser on tapes before
recording? Or does the bulk eraser
take away some of the recording quali-
ties of tapes? -Vernon Franklin, APO
New York

A. A powerful bulk eraser might
bring tape hiss to a level below that of
virgin tape. However, I doubt that you
would hear the results of this. The
principal forms of tape noise are those
due to distortion in the bias waveform
and to irregularities in the backing and
magnetic coating of the tape. Such
sources of noise would not be affected
by bulk erasure.

While a bulk eraser ordinarily does a
better job than an erase head, particu-
larly on heavily saturated tape, usually
a good -quality head serves very satis-
factorily. In fact, an erase head has the
advantage that it can erase one track at
a time (or two at a time, depending on
the deck in question), whereas a bulk
eraser necessarily erases the entire
width of the tape.

Some persons have recommended
trying the following for the most
noise -free recording: Use a bulk eraser
to erase the tape and then record,
placing a very smooth material (such
as teflon or celluloid) between the
erase head and the tape to prevent this
head from contacting the tape. This is
necessary because the erase head may
be a source of noise owing to the large
amount of bias current flowing
through it, and it is this current that
powers the head. ul

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 401 N. Broad Street, Philadelphia, PA
19108. All letters are answered. Please enclose a
stamped, self-addressed envelope.
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People who sing our
new tape care kit should have

their heads examined.
After every ten hours of recording your tape deck.

or twenty hours of play back, you So at Maxell, we've developed a
should spend a few minutes cleaning tape care kit to help you get the
your tape heads. cleanest possible sound out of your

Because in that period of time recordings.
enough dust and residue accumulate in addition to liquid head cleaner,
on your tape heads to significantly it has special curved probes, swabs,
affect the sound that comes out of a brush and a mirror to help you

m axell I I II I I I I I I I 11111111 I I I I I I I I I I IIIIIIIIII II I I I I I I I 1' 1

keep even areas you can't see
spotless. Ali of which means you'll be
getting maximum performance out of
your machine. Year after year.

And if that doesn't sound like a
good idea, maybe you need
lo have more than your tape heads
examined.
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Mitsubishi
Pre-empts the

Receiver.
Introducing the docking

tuner/preamplifier and am-
plifier. Exclusively Mitsubishi.

It is not a receiver. It is
what receivers try to be.

It is two com-
ponents.Tuner
and preamplifier
on one chassis.
That docks with
our dual monaural
power amplifier.

It has The DM Factor.
Dual Monaural construction.
Exclusively Mitsubishi.

It means more than mere
stereo. It means inside our
stereo tuner/preamplifier are
two perfectly matched mono
preamplifiers. Just like our
component preamplifiers. But
not like any receiver.

Because it is not a receiver.
It is a tuner with THD in

stereo at 0.08%.With signal
to noise in stereo at 75dB.
With switchable selectivity for
uncompromising reception.

With incredible clarity and

definition.Ten violins sound
like ten violins, not one big
mushy solo.

It is a dual monaural pre -

F 10111114111.111,

roll»
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amplifier with interchannel
separation at better than 80
dB at 20kHz. Far better than
any receiver. With THD at
less than 0.002%. For effective
elimination of leaks, crosstalk,
or any influence able to distort
the stereo image.

With the ability to handle
the moving coil cartridge.
For signal to noise at -77dB
(0.1mV input). Previously un-
heard of in any preamplifier.

It is a tuner/preamplifier
that docks with a dual mon-
aural power amplifier. 100
watts or 150 watts. With max
RMS output power into
8 ohms from 15Hz to 30kHz.

With THD at no more than
0.05% at rated output.

It is a single, uncluttered
unit with the convenience of

a receiver. But the integrity
of the exclusive
DM Factor. The
prime factor in
making sure our
equipment doesn't
fictionalize any

music that it plays.
Because the equipment is

Mitsubishi. And Mitsubishi
has a standard: what comes
out must be as real as every-
thing that went in.

Listen to the most expen-
sive receiver you can.Then
hear our DA -C20 dual mon-
aural tuner/preamplifier and
self -docking amplifier.

Hear what our standard
really sounds like.

And, believe us, it doesn't
sound like any receiver in
the world.

Ix MITSUBISHI'
AUDIO SYSTEMS

For more information write Melco Sales, Inc. Dept. 40, 3030 East Victoria Street, Compton, California 90221.
Enter No. 25 on Reader Service Card
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Bert Whyte the ne
This year, the annual Los Angeles

convention of the Audio Engineering
Society was later in May than usual,
and the CES in Chicago was earlier in
June than usual ... resulting in over-
lapping reports which I hope doesn't
cause too much confusion. Herewith
the second part of the 63rd AES con-
vention report ... the CES report will
follow. I've fairly well covered the di-
gital doings at the 63rd, and while it is
all very exciting and glamorous, a tour
of the exhibits and demonstration
rooms was convincing evidence that
the audio industry is still firmly en-
trenched in the world of analog.

It has become a cliche to report that
new mixing consoles were shown by

those specialist firms, which inevitab-
ly, at every AES convention, show new
mixing consoles. But there they were,
new offerings from the likes of Neve,
Quad Eight, Automated Processes, Sol-
id State, MCI, etc., in all their awesome
complexity. I recently did a mix on a
30 -input board (a modest unit these
days) and can readily testify that when
the Good Lord gave us 10 fingers, He
didn't reckon with modern mixing
consoles.

Analog tape recorders are very much
with us, as witness the latest models
from such stalwarts as Ampex, Studer,
MCI, etc. New to the professional
ranks, however, was the Otari MTR-90,
a 16- or 24 -channel recorder using
standard two-inch tape. This unit does
not employ a pinch -roller with its
direct -drive capstan, with a phase -
locked, closed -loop servo system con-

trolling capstan and reel motors for
constant tape tension. The MTR-90
features fast wind modes in which the
capstan remains engaged, which is

said to produce a very smooth tape
pack. Tape speeds are 15 and 30 ips,
with wow and flutter at 30 ips of less
than 0.03 percent (DIN 45 507) while
S/N ratio on the 24 -channel version at
30 ips is rated at better than 62 dB. Fre-
quency response at 30 ips is listed as
±2 dB from 50 Hz to 20 kHz. Remote
control is available, as is an auto loca-
tor for search and cue. Bias record fre-
quency is a comparatively high 246
kHz, and headroom is rated at + 24
dB. Price for the 24 -channel MTR-90 is
around $32,000.

Computer Cutter
It is always interesting to see new

disc -cutting equipment, since it is
comparatively rare. The new light-
weight Cybersonics disc -cutting lathe,
which I reported on at the last Los An-
geles AES convention, has now
reached the production stage with five
systems said to be available. The lathe
displayed was fitted with the Ortofon
cutter head. The Sontec Company of
Cockeysville, Md., attracted a great
deal of interest with their new
"Compudisk" CD -80 digital lathe con-
trol system. Essentially, it is a device
for automatic groove pitch and depth
control, operating in the digital
domain. Using programs of slope anal-
ysis and phase analysis, the system
uses a high sampling rate to analyze
the modulation envelope and com-
putes optimum groove pitch (lines per

inch) and depth, stores the informa-
tion in a memory, and a servo system
executes the commands of the corn-,
puter-generated motional profile for
maximum groove packing density on
the record. (This is a very simplistic ex-
planation of a highly complex
process.) The system is claimed to be
self -analyzing on turn -on for all opera-
tional parameters. A display panel
shows time elapsed for individual
bands as well as cumulative for the en-
tire side, and has an indicator of
groove depth and another to indicate
pitch. The "Compudisk" system has
built-in half -speed cutting ability. The
system can be retro -fitted to all older
models of Scully and Neumann lathes.

Clay Barclay of Barclay Analytical
Systems, Wynnewood, Pa., was justly
proud of the first production models
of his Badap 1 audio micro -computer.
The functions of this unit are myriad
and much tbo complex to fully discuss
here. A few of the features are the dis-
plays which are multi -colored on a
nine -in., single -gun color picture tube.
All labels and graticules are syn-
thesized by the computer and, with
the standard NTSC color output pro-
vided, can thus be also displayed on
larger screens including projection
types. This also permits videotaping of
the display data input. The Badap 1
has many applications, among them,
realtime analysis, peak -versus -average
mixdown control display, tape -to -disc
transfer, tape recorder alignment, and
cartridge and tonearm alignment. One
of the programs now available is auto-
matic computation of RT/60 rever-
beration time. In conjunction with
this, the unit will perform chromatic
spectral analysis, another form of room
reverberation measurement, where in-
stead of measuring a single third -oc-
tave band at a time, all 31 bands are
analyzed simultaneously. The Badap 1
is a most versatile instrument, with
many unusual capabilities, and after its
long gestation period, it is good to see
it reach production status.

Speaking of products a long time
aborning, Sansui finally made its entry
into the professional audio field with
the introduction of their B-1 power
amplifier, E-1 disc pre -amplifier, and P-
1 parametric equalizer. Sansui took a
group of ye audio critics to the West -
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Stepup to Realistic qualityand
we'll save you $310

Now through
Sept. 25th
we're taking
35% off this
audio
system.
Because we
want to be
your hi-fi store
and we want
Realistic to be
your hi-fi
brand

Realistic is Radio Shack
design and engineering
The same engineering know-how
behind the world's first mass-
produced personal computer,
the "breakthrough" Radio Shack
TRS-80`P is behind our Realistic
audio line. What other retailer/audio
manufacturer can boast technol-
ogy like that?

Realistic is Radio Shack
manufacturing muscle
We own and operate 21 factories
in 5 countries, including 17 in the
USA. Realistic components are

either manufactured by us or
contract -made to our specifica-
tions. This helos us keep costs
down and quality high.

Realistic is Radio Shack
service after the sale
Our warranties are meaningful -
service and factory parts are avail-
able through our 7300 locations in
40 countries. Over 100 company
operated repair centers service
only our own brands. Think about
that before you buy any audio
brand from anybody.
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LAB -250 Turntable.
Belt drive. Automatic
arm return and shutoff.
With base, dust cover,
$24.95 -value cartridge.
No extras to buy

STA-95 Receiver.
45 watts/channel,
min. RMS, 8 ohms,
20-20,000 Hz, with
no more than 0.08%
THD.

Two T-100 "Tower"
Speakers. Two 8"
woofers, 3" tweeter.
Finished on all 4 31
sides in genuine
walnut (not vinyl)
veneer. 351/2" tall.

Reg. Separate
Items $889.80

x579'

Realistic is Radio Shack
value and 59 years of
earning your trust
We've been specializing in elec-
tronics since 1921 and have
earnec over 25,000,000 active cus-
tomers - more than any other
electronics chain in the world. We
invite you to come in and discover
the Quality + Value audio line -
Realistic. Sold only at Radio Shack,
the Nationwide Supermarket of
Sound®

Radio Thaek
*Retail prices may vary at individual stores and dealers.

A DIVISION OF TANDY CORPORATION
FORT WORTH, TEXAS 76102


