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THE RIGHT WAY.
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() PIONEER sT=7

you 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.

when combined with lower audible frequencies. Of course, the SX-780 has other viriues
Most of our competitors use a standard conspicuously absent from our competitors’
high band filter to cancel out this signal. Untor- modeis. Like a built-in wood grain cabinet.
tunately, it alsa cancels out some of the music. Which is something others give you the option
Pioneer created a special integrated circuit of paying extra for.
that eliminates this pilot signal without affecting But what really separates Pioneer's SX-780
the music. from others is more than just a matter of wood
Which means that cabinets, wattage meters, metal bottoms, DC
you're assured of hearing power, Or even price. ;
everything the musicians It's our commitment to giving you a quality |
had intended you to hear. hi-fi receiver, no matter how much, or how lit-
A pilot signal canceling  Nothing more. And tle, you plan to spend.
circuitthatlets you = nothing less. So if you're planning to spend less than $400,

hear only music and .
nothing more. Obviou Sly,

the SX-780is the
only receiver that gives you this
feature in this price range. The others

you couldn’t ask for more
than the SX-780.

WPIONEER

give you the noise. An accurate picture of what you're listening to. We bring it back alive.
POWER: 45 wat che I min.  S/NRATIO: S : 72 dEt
WATTAGE METERS THAT LET YOU ar G abma irom 20.20,000 CAPIURE RATIO1 O
’ heriz with no more the METERS: 2
SEE WHAT YOU RE HEARING .OSr% lz;llal harmo:ﬂc o SPEAKIRS: A, B, AB

. . distortion. TONECONTROI S: Dual
When a receiver has wattage meters, it lets FM SENSITIVITY: Stereo; 37.0dBt TAPE MONITORS: 2

AmericanRadioHistory Com



PIONEER DID IT

INTRODUCING
THE SX-780.
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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.

* Aperfect example is the SX-780.
It offers the kind of features, value and
e U1 U gk SOundyou won'tfind in
s -4 any other comparably
priced receiver.

A STRONG CASE FOR
THE METAL BOTTOM.
[t provides cleaner sound and richer, more
If you turn over our natural bass because it eliminates feedback
Metal shi SX-780, for instance, and something called TIM (transient intermod-
etal shields our $X-780 ’ . . e . ; :
from spurious noise. you'll notice the bottom ulation). Transient intermodulaticn is a form of
is made of heavy gauge distortion that can keep you from hearing the
metal. It's designed to shield the tuning section subtle overtones in your music.
from spurious noise and keep CB interference Which interestingly enough is why re-
from getting in the way of your music. ceivers with a conventional power amplifier
Equally important is the fact that our bottom might possibly be able to match the specs of
has a special ventilating system that allows air the SX-780, but never the sound.

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.

The SX-780 features the same DC
power configuration found in today’s
Most expensive receivers.

APILOT 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

. e DC power supply
found on the most expensive receivers.

© 1978 U.S. Pioneer Flectronics Corp., 85 Oxtord Drive, Moonachie, N 1. 07074
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THERE ARE A LOT

OFWAYSTOBUILD
A RECEIVER THAT SELLS

FOR UNDER$400



LEAVE OUT |
DUAL WATTAGE |

YOU CAN INSTALL
AN INEXPENSIVE
PRESS BOARD BOTTOM

LIKE TECHNICS DID.

INSTEAD OF

A METAL ONE.

YOU CAN USE

A CONVENTIONAL POWER
AMPLIFIER LIKE
KENWOOD DID.
INSTEAD OF
AN ADVANCED
DC AMPLIFIER.

YOU

CAN USE

STANDARD
HIGH BAND

FILTERS LIKE
YAMAHADi
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Speaker Directivity 37 Dan Queen

Single forged metal strips/clips of a Tape-to-Deck Matching

special hi-conductivity alloy. Heavy For Best Dolby Tracking 44  Howard A. Roberson

gold plating optimizes skin transfer of Up in the Air About Metal Tape? 50  Howard A. Roberson
electrons. DiscLeads pass cartridge

output to headshell without signal-
destroying wire crimps or solder joints.

Equipment Profiles

Rotel RT-2100 FM Tuner 58 Leonard Feldman
Warp Out Record Weight 64 Bert Whyte
Perfectionist Empire EDR.9 Phono Cartridge 66  B.V. Pisha
Audio Cables McKay Dymek DR-33

All-Wave Receiver 70 Leonard feldman

Tips have the

same gold alloy

used in the highest Record Reviews

quality aerospace

contacts. Unique cable is flexible, low

capacitance, and is locked into each The Column 80 Michael Tearson &

metal tip with an exclusive molded Jon Tiven

nylon core. Jazz & Blues 90
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Folk Bag 102

Proprietary
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Audioclinic 6 Herman Burstein
Audio ETC 8 Edward Tatnall Canby
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160 strands of pure copper conductors. . Tape Guide 49 ool Goveuall
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“relate” to speakers with safety and . .The Booksﬁplf 74
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The Perfect Path About the Cover: You may start juggling for joy when you find out how good metal-particle
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actively preserving your musical
experience,
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Professional Sound Systems
Start With The Stanton 881S

Stanton Magnetics presents the new 8815 tip makes possible the flawless reproduction
Professional Calibration Standard Cartridge.  of high velocity modulations present on

It's the cartridge preferred by recording today's finest recordings.

engineers worldwide and it assures a new The Stanton 881S. . .where great sound begins.
standard for home audiophiles desiring the  Stanton Magnetics, Terminal Drive, Plainview,

very best in recorded sound. L NY 11803 == -
Its patented, low mass Stereohedron  stylus = STai N] I ()n
‘ - . T = - THE CHOICE OF THE PROFESSIONALS ™
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IT TAKES GUTS TO BE
MORE EXPENSIVE THAN McINTOSH

Mcintosh might
an expensive extravagance by the
average high fidelity consumer. How-
ever the true audiophile perceives

be considered

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.

Seriesel]

20 Jewell Street, Moonachie, N.J. 07074

If you would like full information
on Series 20, please send us the
coupon below.

r---------------------.

To: Series 20
Dept A9
20 Jewell Street
Moonachie, New Jersey 07074

Please send me the specs for the

a

following circled Series 20
components. c21
Stereo
Preamplifier
M-22 D-23 M-25

Class A-Stereo Multi-AMP Elec Class AB Stereo
Power Amplifer Crossover Netwk Power Amplifier
F-26 A-27 F.28
Advanced Quartz  Class AB Integrated Quartz
FM Tuner Stereo Amplifier FM Tuner
PLC-590 PA-1000 U-24
Quartz PLL Servo- Carbon Fiber Program Source
Controlled Turntable Tone Arm Selector
Name
Street
City
State Zip

AVAILABLE AT THESE FINE DEALERS

American Audiophile Valley Stream, NY

American T.V. & Appliance  Madison, WI
Another World Electronics  Ft. Lauderdale, FL
Appletree Stereo De Kalb, IL
Appletree Stereo Springfield, IL
Appletree Stereo Naperville, IL
Appletree Stereo Elgin, 1L
Appletree Stereo Rockford, IL
Appletree Stereo Normal, L
Appletree Stereo Peoria, IL
Appletree Stereo Champaign, IL
Audio Advice Raieigh, NC
Audio Dimensions San Diego, CA
Audio Professionals Overland Park, KS
Audio Professionals Omaha, NE

Audio Professionals Lincoln, NE

Audio Video Concepts Winston-Salem, NC
Back Door Stereo Atlanta, GA

DKL Sound Laboratory Silver Springs. MD
Esoteric Audio Wayzata. MN
Executive Audio Santa Monica, CA
Fred Locke Stereo Berlin, CT

New Haven, CT
Wethersfield, CT

Fred Locke Stereo
Fred Locke Stereo

Garehime Music Company
Hi Fi Haven

Las Vegas, NV
New Brunswick, NJ

Innovative Audio Products  Brookiyn, NY
Jonas Miller Sound Beverly Hulls, CA
Lafayette Radio Electronics Rapid City, SD
Listen Up Denver, CO
Listen Up Evergreen, CO
Metex International Laredo, TX

Music & Sound
Natural Hi Fi
Natural Sound

Woodland Hills, CA
New Philadelphia, OH
Framingham, MA

Park Avenue Audio New York, NY
Powerhouse Electronics Red Bluff, CA

Pro Audio Sioux Falls, SD
PUD’s Albany, CA

Sights & Sounds Chicago Heights, IL
Sights & Sounds Oak Lawn, IL

The Sound Company Minden, LA
Spaceways Sound Annapolis, MD
The Stereo Shop Martinez, GA
Summit Sights & Sounds  Jetfferson City, MO
Team Electronics Sioux City, 1A

Tin Ear Sound Company Reno, NV

Tri-State Electrical Supply ~ Michigan City, MN
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INTRCDUCING THIE EMPIREE EDRY PIHITNT CARTRIDCIE.
IT SCUNIDS AS GTCID ON A RIECTRID AS IT DTIZS ON PAPIER.

and tear on the record groove.

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
kave been designing and manufacturing
the finest phono cartridges for over 18
years.

Until now, all phono cartridges were
designed in the lab to achieve certain
engineering characteristics and require-
ments. These lab characteristics and re-
quirements took priority over actual listen-
ing tests because it was considered mare
important 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 alsc our
demanding listening tests—on an equal
basis. In effect, it bridges the gap between
the ideal blueprint and the actual sound.

The EDR.? 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 groove, at the same time extending
the bandwidth—inciuding the important
overtones and harmonic details.

In addition, Empire’s exclusive, pat-
ented 3-Element Double Damped stylus
assembly acts as an equalizer. This elimi-
nates the high Q' mechanical resonances
typical of other stylus assemblies, produc-

ing a flatter response, and lessening wear
Entar No. 13 on Reader Service Card

AmericanRadioHistorv. Com

We could go into more technical de-
tail, describing pole rods that are laminat-
ed, rather than jusf one piece, so as to
reduce losses in the magnetic 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 technical 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. WIE
Garden City,N.Y.11530



Joseph Giovanelli

Recording Engineering Schools

Q. | 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,
I1l. 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: | 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 | 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.
[n thi} 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 wilt

AmericanRadioHistorv Com

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. | have headphones rated at 250
ohms which | would like to use with
my amplifier’s front panel headphone
jack. Do | just install resistors in series
with the jack, and what value shoulid |
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 tte prices of many metal-tape cassette

®
decks, it's hard to corsider them 2t all. But consid=r this: TeChnlCS

With Technics RS-Mé3 you not d1ly get metal tape recording, e < NETE AT Rar 2 (I

you also get three heads and double Dolby for only $450. S ELVER '&CFELEQF}
That means you'll get a lot of performance, zoo. Take the

RS-M63’s extended frequency rasponse.With standard CrO;

tape it’s incredibiy high; with me:zl tape it’s simply incredible.

Wow and Flutte~ Frequency Response SN
20HZz-2(kHz (metal)
0.05% WRMS 20Hz-18kt-z (FeCr/Cr0z) 67 dB Dolby in
20Hz-17FHz (normal) |

The RS-M63’s separate HPF rezord and playback heads not
only result in a very wide frequency response, they alsc work
together so you can check the guality of your tap= while
recording it. The-e’s zlso a sencust /ferrite erase head, powerful
enough to erase highly resistant metal tape.

When it comes to Dolby NR, 1tke RS-Mé3 offers plenty of
versatility. Because there are sepaate Dolby ci-cuits for
recording and playback. And that means you can monitor your
tapes with the benefits of Dolby Noise Reduction.

To help you nsake pecordings ith plenty of dynamicrange,
the RS-Mé3 addk fluorescent (FLJ bar-graph metars.They're
completely elecaronic and extrevely fast with a d2vice attack
time of just five millicnths of a second.Theyre also accurate.
So accurate thatdeviation from the O VU levelis no more than
0.1dB. And that mear s the recorcing levels you s2e are the
recording levels you get.

The RS-M63 also has separat= three-position dias and EQ

_ selectors for nonmal,chrome axd ferrichrome zapes. A separate
metal tape selec:or. Fine bias ad ustment. And memory
features including auso rewind, axo play and rewind auto play.

The RS-M63.The only deck tor consider when you consider
its performance and is price.

*Technics recommended pric=, but actual rekzil price will be sef bydealers.
1Dolby is a trademark of Dollyy Laboratories.

Everyone’ talking about metal tape
recording, 3 heads and double Dolby.
Technics lets you hear it all for *450;
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Edward Tatnall Canby

Sometimes the simplest
ideas are the brightest. Often,
too, it takes a big company to
produce a really simple, basic
idea. | don’t necessarily mean
in technology — | muan in
concept. To make one say,
why didn’t | 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’
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? |t's for everything and
everybody, the cheapest and
the fanciest alike. And Il
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 | have my
wish, it will at last spark that audio mi-
niaturization which, with all our
transistors, 1Cs, 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 | 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 breck, 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 it wanted.
We should note, after the fact, that
unbridled modifications of the format
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might well have confused
and splintered the consumer
market beyond repair. Many
of us have chafed at these de-
sign limitations, but | 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 comers for practically
nothing? RCA demurred, but
came around, and vice versa.
Now here we go again. If
Philips is wise, | 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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ICH NEW HIGH BIAS
TAPE WINS WITH MAHLER'S
FOURTH SYMPHONY?

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/Cr0; 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 A 1

% ¥

MEMOREX ‘*I'

Recording Tape and Accessories.
Is it live, or is it Memorex?

: b 1 » A e
A W -x-’?‘ \‘ PNY, e r‘ﬁ"b
T N " ;

P
o

ay1Y
LR B

'.'-.“»-.‘\ l.

Original manuscript sketch for the firsr
movement of Gustav Mahler's Fourth
Symphony. Courtesy of The Newberry
Library, Chicago.

© 1979. Memorex Corporation. Santa Clara, California 95052, L) 5.A
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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 | 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 e 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

TRUSONIC

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

HOW ABOUT PUTTING HALF A KILOWATT
OF STEREO POWER IN YOUR CAR OR VAN?

Both 3" txeeter and

Deluxe chrome
Waterproofed, 3% Mid Range
extremely durable L oy d"g;‘"n‘f“"g Drivers are sofid

and revllant cone
for minimum.

state piezo units for

obstruct clardty of clean crisp highs
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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. Qur
massive 10 ounce magnet and 12" voice coil ensure the power rating and we hack
itup with a5 YEAR LIMITED WARRANTY. Our chrome plated die cast construc- o
tion prevents warping which results in distorted sound. THERE'S MORYE TOO. .. OF 1 RUEONIC

Write v us at address abose, nr circle Reader number belou.

ALL TRUSONIC CAR STEREO, MUSICAL INSTRUMENT, AND Hi-FI SPEAKERS, ARE MANUFACTURED IN U.5.A.

Enter No. 45 on Reader Service Card
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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 audio digital disc, unwaste-
ful of space, money and quality. This
combined with the typical Philips
broad-saies-spectrum ““Compact”
thinking — it must be inexpensive
enough to cover all markets and pur-
poses. | was wrong when | said there
would never be another purely audio
disc. Not ever again an analog system,
to be sure. But | forgot the safety pin.
Now why didn’t I 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.

[ ] - i
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 cassefte deck — like the new Sansui metal-
compatible SC-3300.

The great thing about the TAPE SELECTOR
SC-3300, though, is that even if SIS ETAlI AR
you're not sure about metal or are 2% MER i

wary of the software exoense, this =
deck still makes a great deal of &
sense. Here's why e

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 s
record/play head that’s particularly im-
mune to saturation from the high bias
currents needed for metal recording;
and it's 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

DILEY MR w—

Enter No. 41 on Reader Service Card
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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 call-
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 Dolby™
= noise reduction, memory re-
wind, variable cutput 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 believerin
metal or just looking for a new cassette deck, visit
your authorized Sansui dealer to see the best.

Dolby™ is a registered trademark of Dolby Labs Inc.

SANSUI ELECTRONICS CORP.
Lyndhurst, New Jersey 07071 - Gardena, Ca. 90247 |
Sansu Electric Co., Ltd., Tokyo, Jopan
Sansu Audio Europe S.A., Antwerp, Belgium
in Canada, Electronic Distnbutors
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At Jast a moving coil
cartridge you can
recommend to

your best

friend!

New AT30E

Stereo Phono Cartridge
with Vector-Aligned™
Dual Moving MicroCoils™
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 AT30E
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 Magnet™ 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-Aligned™ 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 AT30E 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
AT30E 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.

INNOVATION o PRECISION o INTEGRITY

audio-technica®

AUDIO-TECHNICA U.S., INC., Dept 99A-1, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
Enter No. 3 on Reader Service Card
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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, |
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 4% 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 4%-in. mini-disc. See
what | 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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REDEFINING THE ART OF CASSETTE PERFORMANCE

For over half a century, the name _ux has meant advanced
technology and sophist<ated designs-~qualities sought by
cedicated music lovers_around the world. And now. Luxs
a.diophile/engineers hgve focused iheir attention on the cassett2
format.

Some of the special features of th2 new 5K50: Real-time
wrocess DC amplifiers for both reco'd and playback; a unigue
modular tape-transport system featering three motors and
separate three-head configuration; cux's dual Plasma record levial
meter, and most significant, Lux's recently developed BRBS
\ariable Bias Controt System.

Real-time pracessing-DC circuits bring Lux quality amplification
to the cassette format for extended sandwidth. low distcrtion and
exceptional signal-to-ndse ratios.

The highly saphistica ed tape trar.sport extracts the bast
possible perfornance from any cassette .. and there's further
improvement when Lux cassettes ame used. Each of the three
heads is precicely designed for its special task, as are the three
reotors that provide the separate drives for the duat capstans and
reel hubs. The capstan drive motor is a quartz-referenced phase-
locked toop dirct-drive unit, while coreless motors-for the reels
crovide total stdbility with the precise torque and tegsior: requiresd
for an effective dual-capstan transpar; system

When a Lux cassette tape is loaded, an electronic digital
counter provides the exact minute and second of tape vse. The:

LUX K-10

electronic counter functions normeally for standard cassettes. A
olasma fluorescent display indicates paak levels from -30 ic +6
dB per channel with a special +10 dB scale for metal-paricle
1apes.

To eliminate the distortion irhesent i conventienal tape-bias
circuitry, “ux developed the Bricdge Reccrding Bas Svstern. These
special ¢ rcuits enable the user to adjust the recarder for best
oossible response with any tape, while eliminatirg those
somponents and circuits which in conventional decks cause
ransient distortion and phase shift.

And thare is so much more. Efectrorvc {C Jogic conrol with
feather-tcuch pushbuttons replaces mechanical operation and its
attendan: noise and wear problems. Human engineered control
clusters; ‘ecord-head azimuit: adjustmant with built-in indicators
for optimum setting for any tape; signai-to-noise ratios up :c 69 ¢B
and frequency response from:30 to 20 000 Hz, depencing of
course, an the tape used

The expense of the Lux 5K50 casserte deck is fully justfied. not
only by what Lux puts into it, but the perfarmance the user can
get out o it. Also look into the other Lux casselte decks. Madels
®-12, K-106 and K-5A, ranging in grice from $495 "0 §2 000 . each
an embodyment of Lux quality.

To expzarience the Lux lineup of high-performance cassstte
decks, see your local Lux degler or wrke to Mr. Fobert 3owman,
Vice President of Sales at Lux Audic of America wtd.

LUX K-12

LUX AUDIO OF AMERICA, LTD.
160 Dupcnt Street, Plainview, NY 11803
in Canada: LLux Aucio of Canada, Ltd., Ontanc



Because
MUsic Is
mostly

transients.

' $95.00
suggested list

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.
Onastereorecord, transient signals
define the characteristic attack and
decay of musical sounds, differenti-
ating one instrument from another.

Until Micro-Acoustics’ direct-
coupled desigr (U.S. Pat. No.
3952171),all high-fidelity cartridges
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 other
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 fonearm cable ca-

pacity or preamp input impedance.

Visit your MA dealer and let
your ears conv nce you. Or use our
unique test record for evaluating
and comparing cartridge tracking
andtransientability.Justsend $5.00
fora 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-Acoustics
“Because good fracking isnt enough”

© 1977. Micro-i\coustics Corporation.

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, itis 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 | 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
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“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. | 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, | 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 | 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. 4
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Introducing TDK metal.
The Music Mirror.

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.Infact,theoverallstability 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-
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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.

© 1979 TDK Electronics Corp

i - 0
METAL CASSETTE

MA-RC

HiGH COERCIVITY

k>

ATDIC VAR

The machine for your machine.



18

Polarity Convention

In keeping with the spirit of the au-
dio Rosetta Stone [1], | 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. | propose
that the polarity convention of every

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

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

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

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

artistically import-
ant, | suggest that the score or soft-
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.

the microphone for all tive 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-

and television. At
this time | 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 audic in-
dustry enter into the spirit of this self
analysis, | suspect that we will begin
an inexorable move to improve the
end product. | 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, | suggest
that recourse be made to a simpie 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 AMPLIHER.

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

3¢ 20 1N
Fobethnd
Pt

2

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

ACCJRACY YOU CAN SEE

You might have some questions about
the 900's instantaneous LED outptt
metzars. Conventional-style VU meters are
slow in comparison because they have to
move the mass of the needle. The LED's

Pt Lores

Model 400 Series Two
Audo Standard Amphfier

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

See yoLr Phase dealer about the Phase

400 Series Two. We think you'll recognize
accuracy wihen you hear it. And when you
see it.

SPECIFICATIONS: OUTPUT POWER:

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

THE POWERFUL DIFFERENCE

210 WATTS, MIN RMS PER CHANNEL
20Hz-20kHz INTO 8 OHMS, WITH NO
MORE THAN 0.09% TOTAL HARMONIC
DISTORTIONM. Continuous power per
channel at 1000Hz with no more than
0.09% ~otal harmonic distortion 8 ohms
—260 watts, 4 ohms—360 watts, Inter-
modulztion Cistortion: 0.09% Max (60Hz:
7kHz—4:1), Damping Factor: 1000:
Residual Noise: 120wV (IHF'A"), 1 Min,
Signal to Norse Ratio: 110dB (IHF*A”),
Weight: 35!bs. (16kgs.), Dimension: 19"
7'%10"(48.3cm x 17.8cm x 25.4cm)
Optional Accassories: Solid Oak or
Walnut side ganels.

PHASE LINEAR CORPORATION, 20121 48TH AVENUE WEST, LYNNWOCD, WASHINGTOMN 98036
MADE IN USA. DISTRIBUTZD IN CANADA BY H. RO¥ GRAY LTD. AND IN AUSTRALIA BY MEGASDUND: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°, | 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. | 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. | 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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Omiitted Factors in Audio Design

| want to share with you some
thoughts on and data affecting the
current state of audio design, some of
which appeared in the [EEE 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, | 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. | 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. UM (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/ pS 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].

1iIM, 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

AmericanRadioHistorv-Com

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-Dome™ 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 times that found in a
standard dome. Plus, its voice coil will
withstand a full 25 watts power input
long term. That's five times the power
handling capacity of other standard
dome cr cone tweeters.

While the angle of dispersion nar-
rows at high frequencies with con-
ventional tweeters, the high-density
Accustifoam™ lens in Super-Dome
helps keep dispersion constant in

the upper octaves. Acoustically trans.-
parent at fower tweeter frequencies,
the lens becomes opaque at higher
frequencies, reducing the effective di-
ameter of the radiating surface, thus
increasing the angle of dispersion.

Interface: A Series il
Eater No. 12 on Reader Service Card
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————— 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
1%2" high-temperature
polyimide form dissi-
pates high input
power.

High-density

The result is the wide, uniform high-
frequency dispersion necessary for
precise ocalization 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 goali re-
mainsthe same as itwasin 1973 when
we introduced the first Interface
speaker — to offer you a speaker that
sounds like music.

ElechroVoice

a q.lkﬂﬂ company
600 Cecil Street, Buchanan, Michigan 49107

Acoustifoam™ lens
for the wide
dispersion associated
with smaller, low-
output dome radiators.

Foam damper
smoothes response
in the upper octave.

Twolayers 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.

Interface
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experienced individual to a design,
and | 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

| would like now to turn to some
work | 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

their tack 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

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-
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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. 2—The spectrum of a Shure

M91ED moving-magnet cartridge play-

ing a cymbal crash; same source as in

Fig. 1.
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Fig. 3—The rise time of the Shure
MI1ED playing a 1kHz square wave
from the CBS STR-112 test record.

Fig. 5—The GAS cartridge with conical
stylus, playing the same cymbal crash
as in Fig. 1.
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Fig. 4—The spectrum of the Denon
103S moving-coil cartridge playing the
same cymbal crash as in Fig. 1.
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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
=z speaker system that is both small — only Va-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
technoiogy, 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-
countthe 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 itis safe to do so.
As aresult, the Model 101, although only Va-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

KEF Intratec, P.O. Box 17414, Dulles International Airport,
Washington, DC 20041.
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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 L1A741 op
amp with a slew rate of 0.6 V/pS
showed measureahle distortion, even
at moderate levels. Other |C 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-—SMPTYE IM distortion of a
low-pass filter using a ceramic capaci
tor.

v 600 2 our
o 0VaYa%s -0

< 0lpf SOV
, CERAMIC

f ( 3dB) = 25 kHz

Volts (rms) SMPTE IM
15V 0.12%
0V 0.082%

vV 0.028%

% 0.008%
0.5V 0.003%
residual 0.001%

—t
Ik
T

4 — — --1L—4— ——
10mV/ (

—

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-distartion

Tahle 1)

The last generally neglected factor |
would tike to discuss is the spurrious
subsonic information created by
record warps and by tonearm-cartridge
mechanical resanances. This has been
well documented by other sources {11,
12]

design  (see

Table It Harmonic distortion of a
tantalum capacitor used as a high-pass
filter.

Freq., Single Cap. Paralleled Caps.
Hz Vems % dist. Vrms % dist.
1k 0.155 0.08

500 0.31 0.0065 0.16

300 0.51 00te 027

200 0.75 0.038 04 0.003
100 14 0.125 0.78 0.009
50 22 0132 1.44 0.035

30 26 053 20 006
00 30 07 25 012
10 32 10 30 026

One consequence of this subsonic
infarmation 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 s 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 Tabhle 11}

I hope, then, that some of this data
wilt be useful to other designers, as |
have found it a tho common assump-
tion that only those signals and distor
tions within the 20 Hz to 20 kHz band
are worth worrying about. | hope too
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Fig. 9—Peak-to-peak output voltage
vs. TIM (30,30) and TIM (15-10) distor-
tion for 741 and LF 356 op amps.

that | 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 suhsonic spectra should be con-
sidered 1n a full description of actual
circuit performance, John |. Curl

Berkeley, Calif.
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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

preserve

substancefoundinnature—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

We have the test results to prove it—write us and we'll send them to you

AmericanRadioHistorv.-Com

If you don't clean and
your records with
Sound Guard, you're only
scratching the surface.

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

Sound Guard offers the only
complete program of record preser-
vation and maintenance. [t requires a
little more time and effort than just
cleaning. Buthow muchdid yousay it
would cost you to replace your record

collection?

Sound Guard. Every- %
thing else is a lot of noise.
Sound Guard
Sound Guard Ereservalive- Sound Guard™ cleaner.

Sound Guard™ Total Record Care System.

Sound Guard is Ball Corporation’s registered trademark.
Copyright © Ball Corporation, 1979, Muncie, IN 47302.
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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.

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 1s 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.

Coil3Datt I

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

Enter No. 48 on Reader Service Card

Cassette Deck Pros and Cons

Q. | 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 | 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. | 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

AmericanRadioHistorv Com

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, | 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: 4

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 smg our
new tape care klt should have
their heads examined.

After every ten hours of recording  your tape deck. keep even areas you can’t see
or twenty hours of play back, you 5o at Maxell, we've developed a  spctless. All of which means you'll be
should spend a few minutes cleaning  tape care kit to help you get the cetting maximum performance out of
your tape heads. cleanast possible sound out of your  your machine. Year after year.
Because in that period of time recordings. And if that doesn't sound like a
enough dust and residue accumulate n addition to liquid head cleaner,  good idea, maybe you need
on your tape heads to significantly it has special curvad probes, swabs, 1o have more than your tape heads
affect the sound that comes out of a kbrush and a mirror to help you examined.

Y 200101 000 11
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Mitsubishi
e-empts the
Receiver:

Introducing the docking
tuner/preamplifier and am-
plifier. Exclusively Mitsubishi.

[t 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.

[t 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 itis 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-

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.ImV 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.

[t is a single, uncluttered
unit with the convenience of
a receiver. But the integrity
=== of the exclusive
DM Factor. The
I prime factor in
making sure our
equipment doesn'
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 doesnt
sound like any receiver in

the world.
4. MITSUBISHI

AUDIO SYSTEMS

For more information write Melco Sales, Inc. Dept. 40, 3030 East Victoria Street, Compton, California 90221.
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Bert Whyte

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 | hope doesn’t
cause too much confusion. Herewith
the second part of the 63rd AES con-
vention report . . . the CES report will
follow. t'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

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.

x?c@w

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. | 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-

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 | 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

AmericanRadioHistorv.Com

inch) and depth, stores the informa-
tion in a memory, and a servo system
executes the commands of the com-,
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 Scuily 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 too 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, £-1 disc pre-amplifier, and P-
1 parametric equalizer. Sansui took a
group of ye audio critics to the West-
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Step up to Realistic quality and
we’'ll save g you *310

Now through
Sept. 25th

we're taking
35% off this

audio “‘%:\

LAB-250 Turntable.
Belt drive. Automatic
arm return and shutoff,
With base, dust cover,

T $24.95-value caitridge.
SYStem- No extras to buy.
Because we STA-95 Receiver.
45 watts/sc%anr?el,
min. BMS, 8 ohms,
want to be 20008 o
= = no more than 0.08%
your hi-fistore i)
. Two T-100 “Tower”
and we want DA
s . ’ - 1 L woofers, 3" tweeter.
Realistic to be i LW Finshed onall 4 31
R i il sides in genuine
your hi-fi walnut (ot vinyl)

veneer. 35%2" tall.

brand

Reg. Separate
Items $889.80

$579*

Realistic is Radio Shack “either manufactured by us or Realistic is Radio Shack

design and engineering C,O“”aTCrE.‘mﬁﬂe 10 o specifica- value and 59 years of
The same engineering know-how tions. This elos us keep COsts earning your trust
behind the world's first mass- down and quality high. We' DR
g've been specializing in elec-

tp%rqurc eitﬁersorrw?ll:{c odmopLSJ%er, K i T : tronics since 1921 and have
T;:?g_gg% is ’Sgﬁmd o%r'gea“asﬁc ReaJ{Stlcw Radio Shack earnec over 25,000,000 active cus-
audio ne. What other retailer/audio  Service after the sale tomers — more than any other
manufacturer can boast technol- Our warranties are meaningful — electronics chain in the world. We
ogy like that? service and factory parts are avail-  invite you to come in and discover

. e . able through our 7300 locationsin -~ the Quality + Value audio line —
Realistic is Radio Shack 40 countries. Over 100 company  Realistic. Sold only at Radio Shack,
manufacturing muscle operated repair centers service the Nationwide Supermarket of
We own and operate 21 factories only our own prands. Think about Sound®
in 5 countries, including 17 in the that before you buy any audio
USA. Realistic components are brand from anybody.

—FroF£ALISTIC IS Radioe Sfhaek

A DIVISION OF TANDY CORPORATION
*Retail prices may vary at individual stores and dealers. FORT WORTH, TEXAS 76102
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lake studio in Hollywood where the
new equipment was demonstrated.
The amplifier is a 250-watt-per-chan-
nel brute with the rather astonishing
specs of a 300 volts-per-microsecond
slew rate and rise time of half a micro-
second, all, of course, in the interest of
minimum TIM. Their special ""dia-
mond-differential, direct-coupled” cir
cuit is said to be responsible for these
impressive figures. | hope I'm not
counted as an “old curmudgeon,” but
frankly, with my antipathy to scream-
ing rock music and the harsh, “tizzy,”
peaky sound typical of most studio
monitor speakers, which is how the
units were demonstrated, honest eval-
uation was impossible. All the Sansui

equipment looked very professional
and imposing, and their human engi
neering aspects well executed. | expect
good things of this equipment when |
get a chance to hear it under iny own
controlled listening conditions.

Speaker Systems

That there is an alternative to the
“colored,” raucus sound of most stu-
dic monitor speakers was amply dem
onstrated by the ACD john Meyer Stu
dio Standard Reference Monitor. john
Meyer is a very bright young engineer
who particularly espouses a purist phi
losophy in his audio designs John has
designed and built much of the spe
cialized input equipment for the

( sweet
sixteen

Sound of Perfection.

Enter No. 11 on Reader Ss

You ordinarily see Martin speakers advertised one at a time. But there
‘are 16 superb, sweet-sounding Martin spcaker models, imanufactured in
one or more of our four production facilities in the USA, Fiance. Spair: or
Norway — ranging in price from $99 to $ /50.

We maake only one kind of product . .
ulously crafted onc by one for a discerning audience which demand: the

N T Y T T T \

fine Ioudspeakcrs They are netic

Martin Speaker Div

Eastman Sound Mig. Co., Inc.

Mickteton, N.J. 08056
09/423 0100

; ol
£

rvice Card

J
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direct-disc recordings of Crystal Clear
Records. He has acted as systems engi-
neer on the direct-disc recordings |
made with Virgil Fox, the Boston Pops,
and the London Philharmonic Orches-
tra. John's approach to studio monitor
speaker design is of the “no-holds-
barred,” "“no compromise’ variety, and
the system consists of two speaker
cabinets, each 21% x 15 x 30%2 inches,
with specially configured horns and
12-in. cone woofers. A separate control
unit houses four power amplifiers,
electronics crossovers, and amplitude-
and phase-correction networks. Each
speaker weighs just under 100 pounds.
The systems are bi-amplified, and the
design is partially a result of research
by John at the Institute for High-Fidel-
ity Studies at Montreux, Switzerland.
The speakers are, in fact, manufac-
tured in Switzerland. To complete the
system, there are the 400 ES sub-
woofers driven by a special two-chan-
nel amplifier. As you have guessed by
now, the complete system is on the
large side! The monitor speakers alone
have a claimed frequency response of
13 dB from 27 Hz to 18 kHz. A rise and
settling time of 500 nanoseconds is
claimed to eliminate transient smear-
ing, and the power handling is prodi-
gious . . .acontinuous 115 dB with no
thermal losses. Below the crossover
point of 100 Hz, the subwoofers will
put out a staggering 8 acoustic watts
continuously! Now if you can imagine
that kind of output, with a sound that
is neutral and uncolored, with no low
frequency “boominess,” you’ll under-
stand why this system created such a
stir of interest with many engineers.
Count among those impressed Stan
Ricker of the |JVC Cutting Center, Dr.
Tom Stockham, and yours truly.
Unfortunately, such all-out engineer-
ing is expensive. The complete ACD
John Meyer system will make you
$11,000 poorer. Of course, that in-
cludes 4ll the power amps, crossovers,
etc. On the other hand, some of our
high-end audiophile speakers, with
appropriate electronics, are in that
same rarefied area. As you can readily
understand, speakers like this are un-
likely to be on display at your local
high fidelity emporium. For informa-
tion on them, you can contact John at
Meyer Sound Laboratories, Inc., 2194
kdison Ave., San Leandio, Calif. 94577
The phone is 415/569-2866.

For some reason, this AES conven-
tion had lots of activity in loudspeak-
ers. Bob Fulton’s FMI company was at-
tending their first AtS and showing
the Fulton “Premiere” speaker. This is
an evolutionary concept derived from
the Fulton "] series, and it now must
be rated one of the most outstanding
audiophile speakers on the market.
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Restore the impact of “live”
..easyasi-2-3.
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No matter how accurate your ster=o sy’stem i, it'’s only
as good as the records and tapes you play on it—and
they leave much to be desired. The recording process
does some terrible things to live music, and one of the
worst is robbing it of dynamic range, the key element
which gives music its impact.

Fortunately dbx has developed a whale line of
linear dynamic range expanders which can restore lost
dynamic range.
1BX. The 1BX is the most sophisticated ane-band ex-
pander cn the market. Its RMS level detector in-
corporates an infrasonic filter to prevent mis-
tracking caused by turntable rumble and
record warp.
2BX. The 2BX divides the frequancy
spectrum into two bands and expands
each separately. It doesn't allow the
bass to influence the vocals or mid-
range instruments, and in strongly
percussive music, that’s important.
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3BX. The 3BX is the state-of-tk.2-art, but with the in-
troduction of the 3BX-R Remote Control option, it’s
more flexible and mere fun than ever. The 3BX divides
music into three frequency bands. Low bass will not
influence the midrange. And midrange crescendi will
not boost low level highs, so operation is virtually inau-
dible. For complex musical material, the 3BX is the best
way to restore dynamic range.

All dbx expanders have design features in com-
mon. All utilize true RMS level detection. All feature a
program-dependent release time, for natural, life-like
sound. All are true stereo expanders that maintain
rock-solid sterec imaging. And all dbx linear expanders
have a pleasant benefit—up to 20 dB
of noise reduction.

The 3BZX is still the standard.
But now there is a family of dbx
expanders designed to bring
any system one step closer
to “live.”

dbx, Incorporated, 71 Chapel Street, Newton, MA 02195 (617) 964-3210.
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Speaker A is an idezlized version of any
one of a number cf fine loudspeaker
systems of conventional design. |t per-
forms very well in an anechoic test
chamber, but in a real living room the
reflected impedance from the room
boundaries changes its power output
drastically. In practical use its response
is far from flat.

Speaker B is an Allison® Room-
Matched™ loudspeaker system with

SPEAKER B

Which is More Accurate?

10 - T

o ot

0Hz 100 TkHz 0 20
Response in listening room

1 kHzlL
Response in listening room

Stabilized Radiation Loading, designed
for flat power output in the only envi-
ronment that really matters: your listen-
ing room.

Which speaker really is more accurate?
And which would you prefer?

Descriptive literature, including com-
plete specifications and a statement of
Full warranty for Five Years, is available
onrequest.

ALLISON AcousTics INc
7 Tech Circle, Natick, Massachusetrs 01760
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HEADPHONES
THAT PUT THE MOST
EXPENSIVE
SPEAKER SYSTEMS

TO SHAME.

_When you listen to Sony headphenes, you'll share an
intimacy with the music you've probably never experienced before;
you’ll hear subtleties you’ve missed w-th most speakers.
Admittedly, this may sound rather extraordinary.
But then, so do our headphones.

SONY

We've never put our name
on anything that wasn't the best.

Enter No. 36 on Reader Sarvice Card
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Poor Bob Fulton wasn‘t around to
show off his triumph, being laid low in
Minneapolis with a 104 degree fever.
However, | saw Bob later at the CES
and heard more of the “Premiere”; Ill
go into details in the CES report.

For the last of AES speaker news, we
visit the Cerwin-Vega room, quite de-
liberately isolated from the main area
of the convention, for therein holds
forth genial Gene Czerwinski, “High
Priest of High Levels.” Gene has al-
ways been noted for manufacturing
speakers with high output, and, as you
can imagine in this era of “disco
sound,” he has been particularly ad-
dressing himself to this market. Gene
uses various kinds of horn-loading in
his systems to generate high-efficiency
bass. Coupled with monster 18- and
24-inch woofers are speakers Gene
calls “Strokers.”” He places pairs of
these units “‘nose to nose” . . . woofers
facing woofers . . . on the front left and
right of his fairly large room, adds high
efficiency mid-ranges and tweeters,
and bi-amps the whole array with
some 4000 watts of power! Using some
of his own Sony PCM digital record-
ings for super-quiet source material,
he turns this decibel demon loose! My
Gawd! Have you ever experienced 30
to 40 Hz frequencies at sound pressure
levels over 130 dB? The wave fronts lit-
erally flap your trouser legs for a free
dry-cleaning. Your chest and head feel
compressed. To me, exposure for more
than a few seconds is unthinkable, yet
the 'disco devotees apparently soak
this up by the hour. The amazing thing
is that in spite of this awesome output,
the signal is clean. Gene had his demo
room partitioned, and in the front
part, his speaker design philosophy ex-
ecutes a 180-degree turn. There he was
playing his highly sophisticated au-
diophile speaker, a line source, with an
array of spiral-on-thin film transduc-
ers, some 76 of them, plus sub-
woofers. Since | also checked this out
at the CES, I'll give details later.

As usual at the AES, there were
many other items, but space won't
permit. Before we wrap up the 63rd
AES, however, it is worth noting that
for the first time, the cocktail party
preceding the banquet was held out-
side in the pool-side patio of the Hil-
ton, with a Mexican mariachi band, no
less! | had a ringside table, and when
you heard the sound of the trumpet,
two fiddles, and three guitars, with all
its power, dynamics, and emotional
impact, you realized that with all of
the glittering panoply of sophisticated
audio equipment in the exhibit
upstairs, we are still quite a long way
from capturing the true essence of the
live musical experience! A



Dear®
IfOor;

Aural Fatigue on Planes
Dear Sir:

In the May issue of Audio, corre-
spondent Joel Tall wonders, “"Why is it
that airplane designers are not aware
that the noise inside the ‘usual’ plane
destroys hearing?”

Lest readers of Audio become
alarmed by this reference to hearing
damage from riding in airplanes, 1'd
like to report the results of my findings
of several years ago, when |, too, be-
came concerned about possible hear-
ing damage from extended exposure
to airline travel.

For about three months, | took a
Scott 450 instrumentation-grade sound
level meter with me on all flights, cov-
ering in the process a variety of seating
positions in all the models of commer-
cial jets then flying. As you would
expect, the highest noise readings | got
were in window seats toward the rear
of the aircraft and during METO con-
ditions (take-off and shortly after).

While | observed many broad-band
(C-weighted) readings in the mid-
eighties, the highest A-weighted read-
ing | got in any commercial airliner
was 79 dB SPL, well below the level at
which hearing damage can occur.

Aural fatigue as mentioned by writer
Tall is quite another matter from hear-
ing damage, and in this | agree with
Tall. i certainly would not like to do a
recording session within a day after a
transatlantic flight, or even a domestic
flight for that matter. But it should be
noted that jetliner fatigue, while an
inconvenience, is not a hearing health
hazard, and it should not be character-
ized as damaging to the aural facility.

Bruce Mallon
Stoneham, Mass.

More on Ear Fatigue
Dear Editor:

Following up the letter in the May
issue of Audio on air travel and its ef-
fects on hearing, | was once a student
of aviation. Back when | took flight
instruction, | was informed that the
low frequency waves, a.k.a. ““the vibra-
tory jet noise penetrating the cabin”
can and does cause deafness in pilots.
To pilots, it is something to be reck-
oned with.

Don Rima, (I
Tamassee, S.C.
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Audio Evolution
Dear Sir:

william A. Manly's article "Phase,
Time, Ears, and Tape” in the April,
1979, issue of Audio was both impor-
tant and timely.

Frequency response, as we nNOw
think of it and as we now graph it, was
not “discovered” until the 1920s (see
Bostwick,” Acoustic Considerations In-
volved in Steady-State Loud Speaker
Measurements,” Bell System Technical
Journal 81, p. 135, Jan., 1929). Fifty
years later all the wrinkles are still not
fully understood (see Bordone-Sacer-
dote, “Round Robin Measurements on
Loudspeaker Systems” Acustica, 38:5,
pp. 297-312, Nov., 1971).

In the same way, phase response has
been “discovered” in the 1970s. We
have come to realize that phase re-
sponse must be under control (if not
ruler flat) at every step ... in the
microphone, throughout the recording
channel (as Mr. Manly describes),
through all the processing equipment,
and out through the loudspeaker. We
will fully understand phase response
at about the same time we fully under-
stand frequency response ... maybe
some time in the next century, maybe
never.

Ted Uzzle
Cambridge, Mass.

Birth of a New Spec?
Dear Editor:

Mr. Wilson’s comments regarding
his rear-end crash published in the
April issue could well lead to a new
FCC spec, “Crash Absorption, Foot-
Pounds Per Channel.” Just what we
need—more government regulations,
perhaps with a minimum “capable of
withstanding a 55 m.p.h. rear-end
crash with no more than 0.2 percent
damage.”

Possibly Professor 1. Lirpa can in-
tegrate this sturdy specification in his
new four-wheel drive VDRS.

Edward T. Dwyer
Manahawkin, N.J.

Shower Singer Seeks Advice
Dear Sir:

Playing a live “shower record” |
made while using the Lirpa Shower
Mike (reviewed in the April issue), |
heard a horrible “iss” sound.

Is this sound due to:

— AmericanRadioHistorv.Caom

a) Deficient circuitry in the mike, or
b) The noise of the water coming
from the shower?
If the latter is the cause, is Professor
i. Lirpa currently working on a noise
reduction invention for home
showers?
Your reply is very important to me, a
shower singer lover.
\ J. C. Picarra
Sao Paulo, Brazil
Since there is no circuitry in the
microphone, we can rule out the hy-
pothesis proferred in “a.” Therefore,
assuming ““b” is correct, we can get
round the horrible “iss” by eliminating
the water from the shower head which
will contribute mightily to the mike’s
reliability, as per Figs. 5 and 6 in the
original review. —E.P.

Classical Tapes Offered
Dear Sir:

My late husband had, in the last 13
years, amassed a collection of classical
tapes which | am interested in selling
in its entirety.

The collection is completely cata-
logued. It is on reel-to-reel tape, re-
corded from Chicago’s WFMT classical
music station, on an Ampex tape deck.
The collection includes Bach; Beetho-
ven; Berlioz; Britten; Bruckner; Delius;
Donizetti; English orchestral and folk
songs; Franck; French art songs; Ger-
man lieder; Haydn; lves; Janacek;
Mabhler; Mozart; Poulenc; Purcell; vari-
ous Russian, Spanish, Scandinavian,
and Polish music; Schubert;
Schumann; Schoenberg; Shostakovich;
Stravinsky, and others. There are ap-
proximately 1,300 tapes of excellent
quality in the collection.

Interested individuals may write to
me at the below address.

Kathleen M. Disselhorst
10525 South Hale
Chicago, 1. 60643

Audio Pen Pal Sought
Dear Sir:
| am a 20-year-old Czech student,
with a passionate interest in music and
hi-fi. 1 would like to correspond with
readers of similar interests and possi-
bly exchange records.
Vaclav Jerabek
Kodanska 29
101 00 Praha 10
Czechoslovakia
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Phase, time-delay, coherence,

dispersion — these have been some of’

the watchwords in loudspeaker de-
bates over the past few years. The
“omnidirectional versus directional”
argument is also gaining a place with
the “tubes versus transistors” and
“triodes versus pentodes” controver-
sies of years back.

All these arguments reflect upon our
knowledge of how we hear music and
on what things in the sound wave pro-
duced at the recording site are impor-
tant enough to be reproduced accu-
rately in the listening room.

Seldom in such discussions are
those two very important factors —
the recording site and the listening
room — brought into an evaluation of
the merits of a loudspeaker design.
Yet, it. may be the interaction of the
loudspeaker with characteristics of the
two rooms, particularly those of the
listening room, that have more to do
with the sound quality of a given
loudspeaker than any traditional mea-
surements.

There are many ways to describe the
rooms in which music may respective-
ly be recorded and reproduced: The
dimensions of the rooms may be
stated; the shapes of the rooms may be
stated or the materials of which they
are constructed may be described. Im-
portant to acousticians are the sound
fields which build up in the rooms.
These sound fields are described in
terms of an interaction of room acous-
tics and characteristics of human hear-
ing (or psychoacoustics).

" When a sound source in a room
emits a sound, it will first travel
directly from the source to the listener.
However, the sound will also travel in
other directions, striking walls, and
ultimately reflecting back to the
listener. There is obviously a shorter
time required for a sound to travel
directly to the listener from the
loudspeaker than via a reflection to
the listener, and these differences in
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THE IMPORTANCE OF

DIREGTIVITY

Dan Queen

il

In systems where two drivers cover
the same tones, cancellations can
cause different perceived locations
for fundamentals and overtones.

P R . A

time are small enough to be measured
in milliseconds.

Sound travels about three tenths of
a meter (or about one foot) every
millisecond. Because our hearing
sense has evolved in bounded areas,
such as caves and dense forests, it is
natural that we would have developed
some means of using the sense for
discriminating between direct sound
and its reflections. This discrimination,
in fact, gives us much of our ability to
determine the direction from which a
source has come, that is, our ability to
localize a sound.

Part of this ability depends on some
of these reflections fusing themselves
with the direct sound. A voice sounds
louder in a room at a distance of a few
feet than it does outside at the same
distance. Reflections have added
loudness to the sound which reaches
us. However, this ability of the ear to
~“add” the reflections to the direct
sound is limited by time, so after a few
tens of milliseconds, later arriving
sounds no longer fuse with the direct
sound but begin to be heard as echoes
or, when there are many such late
reflections, as reverberation. Thus,
acousticians define three fields in a
room. The first is the direct sound; the
second, the early reflections, and the
third, the late sound or reverberation.

Home listening rooms seldom
sound reverberant. The majority of the
sound goes into the direct sound and
early reflections. In fact, early
reflections predominate in a home
listening room. On the other hand, in
a concert hall or large studio, there is
generally considerable reverberation
and relatively few early reflections.
This is because sound has to travel so
much greater distances to reach
reflecting surfaces and return to the
listener. By the time it does return to
the listener, most of it will be in the
category of late sound.

Distance is the key. Because of the
distances involved, it is very difficult to

37







Bravo!

That’s the Jensen R430
Car Stereo Receiver.

That’s the thrill of being there.

Bravo indeed for the superlative
erformance of the 60 watt Jensen R430 Car
tereo Receiver. The top-of-the-line of six

receivers that boast a compliment of features
found only on better home receivers.

Features like a separate trunk-mounted
Power Amplifier unit as well as a twin
amplifier section in the main unit.

The advanced Bi-Amp capability of the
R430 makes it possible to selectively send
high frequency power information to a car’s
front speakers, and low frequency info
through the Power Amp to the rear speakers.
This bi-amplification allows for greater
volume and less distortion.

Jensen has refined the R430 with other
unique features like feather-touch electronic
switches. And an automatic tape alarm.

Dolby® Noise Reduction processes out
tape hiss and improves the dynamic range of
Dolby-encoded tapes and FM broadcasts.

A Fader control adjusts levels front to
back; separate Balance control adjusts left to
right. There’s even a Loudness Compensation
function and for the extra-sensitive FM tuner,
Interstation Muting.

But all the features in the world don’t
mean a thing if they don’t combine to do one
thing a receiver is built to do...recapture and
deliver to you all the power and intensity that
went into the original performance.

That’s the thrill of being there.

That's the Jensen R430 Car Stereo
Receiver.

JENSEN

The thrill of being there.

For more information, write Jensen Sound Laboratories,
Division of Pemcor, Inc., 4136 N. United Parkway,
Schiller Park, Ilinois 60176.

&“Dolby” and “Dolby System” are registered trademarks of
Dolby Laboratories, Inc.




40

make a home listening room sound
anything like a concert hall. To pro-
duce concert-hall sound, it is neces-
sary that some late sound be on the
recording. Nevertheless, use of time-
delay circuitry and logic to try to favor
the late sound, delay it, and radiate it
into the room from directions other
than the front, can be effective in sim-
ulating the concert hall in the room.

However, in doing so, it is necessary
that the loudspeaker used does not in-
troduce some distortion of the natural
sound fields because of peculiarities in
its own characteristics. And those
loudspeaker characteristics most im-
portant to the placement of sound in
the listening room are the directivity
characteristics.

Experimenters in the field of psy-
choacoustics have found that the
hearing mechanism can be fooled, us-
ing two sound sources, such as stereo
headphones, into thinking that a
sound source is actually between the
headphones. They find that we are
fooled into thinking the source is cen-
tered when the signals are identical. As
one signal becomes softer than the
other, the sound seems to move
toward the louder earphone. Also, if
one sound is delayed relative to the
other, the sound seems to move
toward the undelayed earphone.

Using earphones in this manner, a
delay of only one millisecond will
make equal amplitude sounds appear
to be entirely at one side of the head.
However, this phenomenon appears
to hold true mainly when most of the
sound is at low frequencies. When the
sound is at high frequencies, the in-
tensity cue seems to be most import-
ant. Remarkably, under the artificial
conditions set up by earphones and
synthesized signals, one can even pro-
duce two images, one controlled by
the intensity and the other by the time
delay.

Fortunately, when one places two
loudspeakers in a room at the usual
locations for stereo reproduction, both
ears are receiving signals from both
loudspeakers with very small time dif-
ferences at the two ears. Nevertheless,
the amplitude differences continue to
appear. An amplitude difference of 10
decibels seems sufficient to shift the
sound completely to the louder
loudspeaker (10 decibels represents a
doubling of perceived “loudness”).
This means that amplitude differences
of less than 10 dB tend to cause a
sound to be located between the
loudspeakers. This, of course, is the
basis of stereophonic imaging. But,
when one places the loudspeakers in a
room, such as a residential living room,
there can be more than one thousand

The human ear, unlike a sound level
meter, can easily detect subtle
differences between steady-state and
pubsating tones.
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retlections from room surfaces that are
within 10 dB in level of the sound
coming directly from the loudspeaker.
How, then, is it possible to obtain a
stereophonic image in a real room?
One apparent answer is that each of
the reflections acts, in effect, like an-
other loudspeaker, and each of the
new reflection-speakers has the same
relationship to the original loudspeak-
er as each of the new reflection-speak-
ers has with any other. To make things
clearer, let’s look at a diagram in which
we see a sound moving directly to a
listener and another reaching the lis-
tener via a wall reflection. The listener
places the source at a point between
the loudspeaker and the reflection,
but, because the loudspeaker should
be louder, closer to the loudspeaker.
Each subsequent reflection will itself
again shift the image in one direction
or another — eventually averaging out
in a final position. If a loudspeaker
ptoduces a lot of reflections from a
wall to the side of it, it is very possible
that the perceived direction will be
closer to that walt than to the
loudspeaker. Thus, it is possible for a
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pair of stereo loudspeakers to produce
an image which is wider than the actu-
al distance between the loudspeakers.

But all is not as well as it seems. The
hypothetical loudspeaker we have
been describing may well emit sound
as. efficiently in the direction of the
wall as in the direction of the listener.
In reality, most loudspeakers have out-
puts which vary with direction.

It can be argued that if the
loudspeaker projects most of its sound
toward the listener and much less
toward the walls, a better stereo image
should be obtained. This would prob-
ably be true if it were physically possi-
ble to produce a loudspeaker that has
the same directional pattern at all fre-
quencies. When the directional pat-
tern varies with frequency, one could
easily find the fundamental of a musi-
cal instrument appearing to come
from one directon while its overtones
come from another direction.

The radiation patterns of two drivers
show us why this is so. If you drop one
pebble in a poo! of water, waves will
radiate smoothly out in all directions
from the point of impact. However, if
you drop two pebbles, the two sets of
waves will interact. In some directions,
the waves will add on top of one
another, while in other directions, the
wave from one stone will tend to can-
cel the wave from the other stone.
Where the cancellation and addition
actually take place depends on the
distance between the crests of the
wave.

For waves of sound in air, the dis-
tance between the crests determines
the frequency of the sound. Thus, the
waves of the overtones from an instru-
ment, being higher in frequency, will
have different cancellation patterns
than the waves of the fundamental.

A listener may find himself sitting at
a point where, at the fundamental, the
waves coming direct to him from the
loudspeaker are adding, while the
waves heading toward the wall or re-
flecting surfaces are cancelling. The
fundamental wilt then appear to come
directly from the loudspeaker. On the
other hand, at the first overtone, the
situation can easily reverse itself, mov-
ing the overtone in the direction of the
reflective surface.

The result is the hazy, unclear sound
which is characteristic of many
loudspeaker systems. It is sometimes
mistakenly called poor transient
response, which is not true in the
pure electrical sense, although it may
be considered so in terms of spatial
acoustics..In any case, it is not a prob-
lem which will make itself known by
the measurement of tone bursts in an
anechoic chamber



The property of the ear which en-
ables it to average the direction of a
sound from its origin and its reflec-
tions operates only in the first tens of
milliseconds after the direct sound.
Furthermore, in actual listening rooms
of the sizes found in residences, most
of the reflections which are within 10
dB of the level of the original sound,
occur in the first 10 milliseconds or so.
While the exact time at which the ear
is no longer able to fuse the reflections
and begins hearing them as echoes
and reverberation seems to vary due to
many factors, it is generally agreed
that it happens at a time greater than
20 milliseconds and shorter than 100
milliseconds.

This means that problems due to
loudspeaker directivity which occur in
the home listening room may not oc-
cur in a large hall — where very few
reflections arrive at the listener during
the time immediately after the direct
sound. On the contrary, most of the
refections in the large hall are heard as
echoes and reverberation. This is why
a loudspeaker that sounds excellent in
a large hall may be virtually unfisten-
able in a small room — and vice versa.

Furthermore, before any discussion
of the relative merits of directional
versus omnidirectional loudspeakers
can take place, one must consider
whether or not the speakers are truly
directional or truly omnidirectional.
We have seen wave interference as il-
lustrated by dropping two stones in a
pool of water.

In loudspeaker systems, the two-
stone analogy applies in the crossover

To alistener, the “sound” of a
speaker is a combination of the
direct and reflected sound.

AUDIO ® September 1979

region of the loudspeakers as well as
in loudspeaker systems which have
more than one source radiating the
same frequencies.

Nevertheless, even when only one
driver is radiating the same frequen-
cies, similar interference occurs. It can
be illustrated by dropping a straight
rod into that same pool of water. Even
if that rod is dropped parallel to the
water surface, the wave front started
from one end will tend to interfere
with the wave front from the other
end.

In fact, the only way that one can get
the smooth, circular “omnidirectional”
ripples is to use a single very small
pebble. This, moreover, is true with
sound waves. A perfect ominidirec-
tional pattern can be obtained only
with an infinitely small source — or, at
least, one that is very small compared
to the smallest wave one wishes to
produce.

However, the smaller the pebble,
the smaller the size of the waves that
can be produced. The same is true in
generating sound waves. While one
would like a small “pebble” to pro-
duce uniform response, one needs the
larger ‘“rod” to produce sufficient
sound power. The task in loudspeaker
design is to solve this dilemma. Merely
placing loudspeakers around a cabinet
does not produce true omnidirec-
tionality. It is like dropping pebbles in
a circle. The wave interference is still
there and is still strong.

A possible solution is illustrated by
dropping the rod vertically into the
water. One can make the waves go out
evenly around the rod — but if there
were, in effect, a ““vertical water” there
would still be wave interference. Nev-
ertheless, it is possible, using devices
such as ‘“radial horns” — which are
horns that open in a circle — and
some types of electrostatic full cylin-
ders, to obtain a relatively uniform
omnidirectional pattern, that is one
nearly perfect in the horizontal plane.

In rooms of the size of residential
listening rooms, it makes some differ-
ence if one achieves uniform direc-
tionality in a directional speaker or an
omnidirectional speaker. The omni-
directional speaker will have to be
more efficient because it will be radi-
ating towards all surfaces, which
means that it may be subject to
“absorption” in some surfaces more
than a directional radiator will be.
However, at present, it is not possible
to make a directional radiator which
has a uniform pattern with frequency.

Reflected sound acts like a ball
bouncing off the cushions of a billiard
table. If the cushions are springy, the
ball loses only a little energy each time

AmericanRadioHistoneCom.

it hits. However, as the cushions be-
come old, they start to ‘““absorb” a
good deal of energy from the bali each
time it hits. In the room, hard plaster
walfs absorb little, while carpets,
drapes, upholstery, acoustic tile, and
people absorb more. But the absorp-
tion varies with frequency, aggravating
the effects of uneven loudspeaker
directivity.

Uneven absorption could also cre-
ate problems with a “perfect” direc-

A system with 360-degree horizontal
dispersion would have no shifting
images due to cancellation effects.

tional speaker, since some of its sound
output will produce reflections which
eventually get to the listener. Because
the directional loudspeaker favors
only the surfaces in front of it, rather
than all the variegated surfaces of the
room, it cannot average out the room
differences as well as an omnidirec-
tional speaker. In contrast, the sound
of a truly omnidirectional speaker will
hardly vary as one moves about the lis-
tening room.

Furthermore, the ability of the om-
nidirectional speaker to even out room
differences allows the effective use of
equalizers to smooth the response of
the speaker-room combination. Thus,
ideally, the combination of a
loudspeaker that directs its sound only
to listener locations, with a room
which reflects all frequencies equally
from all directions, should provide the
most realistic sound. Unfortunately,
such a loudspeaker is not technically
feasible, and such a room would have
to exclude furniture, decor, and —
most significantly — people, making
the omnidirectional speaker the better
choice from the directivity standpoint.



Yourdeck isn’t ready for
the ultimate cassette tape.
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25-18,000 Hz + 3dB at -20VU with
metal tape, 70dB signal-to-noise ratio.
6dB hotter output than ferrichrome.

The reason we can offer you SIX
metal tape-compatible decks with specs
like these, is all in the heads. Sen- Alloy
heads. With better high
frequency characteristics |
than the Sen-Dust most
of our competitors use,
Sen-Alloy just happens g
to record and erase metal =
tape perfectly.

So while our competi-
tors have had to struggle
with little problems like
designing heads that
could handle metal tape,
we've had a head start
towards packing our metal decks with
more state-of-the-art features.

Our new "X-cut” Sen-Alloy record
head extends bass response to lower
than your woofers may go: 25Hz!

Our unique double-gap Sen-Alloy
erase head gets 60dB erasure on metal
tape at the critical 400 Hz level.

Our B.E.S.T. computer automatically
finetunes deck bias, equalization and

i*a s =
Mgl o

The Double-Gap Sen-Alloy erase head and
X-~cut Sen-Alloy record/play head.

the first line of decks that are.

sensitivity to tape
in less than 30 seconds.

Spectro-Peak and Multi-Peak L.E.D.
indicators react 100 times faster
than meters so you can make perfect,

IS

undistorted recordings.

How much does it
cost to replace the weak
link in your system with
a JVC metal deck?

As little as $299, and
no more than $750,
suggested retail price.

After all, now that
your ears are ready for
metal tape, your pocket-
book ought to be too.

For the name of your
nearest JVC dealer, call
800-221-7502 toll-free (in NY State,
212-476-8300). Or write to
US JVC Corp., 58-75 Queens Midtown
Expressway, Maspeth, NY 11378.

Shown: KD-A8, 2hd. 2mot, MP! L.E.D.'s. B.E.ST.. X<cut SA rec/play head, SAerase
head. solenoid controls. Super-ANRS. Freq. resp.. 25-17K": S/N, 60dB**: w&if.
0.035%. KD-AS, 2hd. 2mot. MPI L.E.D.'s. SA rec. erase hds. sol cont.. Super-ANRS,
freq. resp. 30-16K*: S/N. -60dB™*: w&f 0.04%. KD-A6 2hd. 2mot, X-cut SARec/
play & SAerasehds2 x 10. MPIL.E.D.’s; Super-ANRS, pitch cont. 25-17K* freq. resp.;
S/N. -60dB**. w&f0.04%. Not Shown: KD-77, 3 SA hds, 2mot, sol contr. Super-
ANRS: KD-A7. 2hd, 2mot, X-cut SA rec/ play & SA erase hds. sol cont.. 2-cIr fluores.
10-band SpectroPeak mtrs., Super-ANRS: KD-A3.2nd. 2mot. MPI L.E.D.'s SA rec.
erase hds. Super-ANRS.

*+ 3dB @-20VU. **Without nosse reduction. (ANRS adds 10dB @5kHz)

JVOC

US JVC CORP,

Now yodu're ready for JVC.

Enter No. 17 on Reader Service Card
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Tape-to-Deck

For Best

Dolby Tracking

The inclusion of Dolby noise reduc-
tion has certainly been a major factor
in the success of the cassette format.
Unfortunately, performance in this
mode has been unsatisfactory in too
many cases because of poor matching
between the tape formulation and the
Dolby circuit adjustments in a particu-
lar deck. A good part of the problem is
the fact that most manufacturers do
not inform the owners as to what spe-
cific tapes were used for set-up.

Let’s take a look at the elements es-
sential to Dolby NR calibration. Figure
1 shows the blocks of important parts,
as they appear in a few decks. What is
shown is for purposes of illustration,
such as separate record and play heads

Howard A. Roberson

and the built-in test oscillator; many
other circuit elements, including some
switching to the meter, are not shown.
The Dolby encoder and decoder per-
form correctly when fed specific vol-
tages. The output of the decoder
should be at a certain voltage at the
Dolby level reference, the manufactur-
er may make an internal adjustment if
necessary, and then Meter Cal is ad-
justed for such an indication. Now,
when a standard Dolby-level tape (200
nWb/m at 400 Hz) is played on the
deck, Play Calis adjusted for the same
indication. At this point, playback and
metering are calibrated; in other
words, metering and decoding are
properly referenced to Dolby level.

The critical level points, as indicated
in the figure, are at the input of the
decoder (which is set with Play Cal)
and the output of the encoder. To set
up the encoder, the manufacturer uses
signals specified by Dolby and makes
any adjustments necessary, all of
which are points inaccessible to the
user. If there is a built-in test oscillator,
it must be set (usually internally) for
the correct drive level, but this is not
an adjustment of the encoding func-
tion. Between the two points defined
as. “critical” in the figure, we have
some amplifiers, the record and play-
back heads, the tape path, and the in-
troduction of bias and EQ. In general,
we can say, and we do rely on the fact,

Fig. 1 — Essential elements in Dolby N/R loop calibration.
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POINT

FROM DOLBY
INPUT —oe—e#RECORD
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T
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(ENCODER)
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RECORD f
CAL (SENS.) EQ

TAPE PATH

RECORD
HEAD

BIAS

PLAY

CRITICAL LEVEL
POINT

o OTHER
Bl PLAYBACK
s CIRCUITRY

(DECODER)

LEVEL
METER
METER

CAL
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INSIDE EVERY RECEIVER OWNER
IS A SPECTRO ACOUSTICS BUYER
- 4

What do you do when the old
receiver’s lost its zip? When your
ear’s improved, but the sound still
hasn’t? When you've outgrown the
basic bass, treble and occasional
mid? What do you do when hifi’s
lost its high?

Well, if you really want to put
the fun back in your system, you'll
take a good, hard look and listen at
Spectro Acoustics.

Here’s a line of high quality
stereo components that’s built for
enjoyment—and priced that way
too. Fact is, you can get a complete
Spectro Acoustics component sys-
tem for about the same price as
that receiver you were thinking of.

And you'll get a lot more for
your money. Such as a dramatic-
looking FM stereo tuner—newest
addition to the Spectro line—
featuring digital readout of station
frequency, our exclusive new pin-
point tuning system and astonish-
ing sensitivity.

You'll also have a power amp—
we make 4 of them, at two different
wattage levels—built to deliver de-
pendable performance with plenty
of reserve power. A straight-line
preamp featuring adjustable car-
tridge loading. And a graphic
equalizer—choose from 2—that
gives you 10 divisions of frequency
control per channel, instead of a
receiver’s 2 or 3.

In short, you’ll get more versatil-
ity, flexibility and control over
your system than any receiver can
provide.

You'll also get peace-of-mind
with Spectro Acoustics. We build all
of our components almost 100% by
hand, and subject every one of
them to continuous quality control.

Enter No. 38 on Reader Service Card
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We don’t hurry through produc-
tion, so our components don’t
hurry into the repair shop. That’s
why Spectro Acoustics owners keep
coming back when it’s time to add
on or trade up. Our careful,
limited production means you may
have to look a little harder, or wait
a little longer for Spectro Acoustics
components. But when you do

get yours, you can bet they're
good ones.

SPECTRO )
ACOUSTICS

Built for enjoymMent

All Spectro Acoustics components are
manufactured in the US.A.

4500 150th Avenue, N.E.

Redmond, Washington 98052




Empire’s revolutionary
cleaning method peels
off every trace of dirt,
dust and oil from deep
down in your record’s
grooves.
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Wirrite for your free brochure on
all fine record care products by
Audio Groome. Empire Scientific
Corp., Dept. AG,
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sensitivity matched
to tape. B, responses
with excessive bias.

that the amplifiers have stable gain.
What does change, however, is tape
type with corresponding changes in
record sensitivity and EQ and bias
requirements.

When the manufacturer sets up the
deck, he uses a series of adjustments
for each tape for best frequency re-
sponse and to maintain the level rela-
tionship between the two critical
points. These same requirements apply
to a two-head machine with the single
record-play head, where the head and
Dolby-circuit functions are switched
for playback. If the user of the deck
knows what the manufacturer utilized
for set-up, he will probably get the
best results with the same formula-
tions (or ones very close in characteris-
tics).

If another formulation is used, how-
ever, the results may be quite disap-
pointing if bias requirements and/or
record sensitivity are different. In Fig.
2, the swept-frequency response plots
from 20 Hz to 20 kHz illustrate how
this can happen. In the top set of
plots, the Dolby response is almost ex-
actly the same as that without noise
reduction. For the second set, bias was
purposely increased to cause a drop of
3 dB at 15 kHz without Dolby NR. As
the dashed plot shows, the response
with Dolby is poorer, having about
twice as much droop above 3 kHz.

For the third group, bias was re-
turned to the original setting, and
record level calibration was set 3 dB
too low (at 400 Hz). Here the result is a
shelving action with a 2-dB reduction
in level, with Dolby, from 2 to 10 kHz.
For the bottom plots, bias was set for a

2-dB reduction at 15 kHz, and 400-Hz
record sensitivity was set 2-dB low.
Here we have a -1 to -2-dB shelf with
Dolby NR with a general fall-off as the
frequency is increased. Changes in the
sound when switching in Dolby are

Enter No. 47 on Reader Service Card
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NOTE:ALL PLOTS AT -20dB W/0 DOLBY
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How various bias g
and record v rc¢ e s 31
sensitivities affect ]
frequency response. < j
A, responses with 0 T~F3+REE=
bias and record
10 100 Ik 10k 20k

FREQUENCY — Hz

C, responses with correct bias with sensitivity set
3 dB too low. D, responses with bias causing 2-dB
drop in Normal and record sensitivity set 2 dB low.

most evident in the last two cases:
There is a definite loss in presence,
and most music sounds quite dull.
So, what can you the owner do to
minimize such effects? First of all, if
you have a deck which includes facili-
ties for checking and adjusting bias,
EQ, play calibration or record calibra-
tion, you can use what adjustments
you have to aid in verifying the per-
formance with Dolby N/R. Proceed
cautiously, however, and keep track of
any changes made. You may deter-
mine that you can get a better match
with another tape type. Don’t forget
that if you want to check play calibra-
tion, a Dolby-level test tape is needed.
Checking for unwanted shifts in re-
sponse when switching to Dolby is
easiest at 20 to 25 dB below Dolby
level. Mistracking should be obvious,
and the signal level weli above noise.
Use music and FM interstation noise, if
you do not have test sources.
it's tougher to get to the solution if
your deck does not have such adjust-
ments on the front panel. If you’re
lucky, the manufacturer stated exactly
which tapes are best. If there are more
than a very few tapes listed, the list is
suspect. Unfortunately, most manu-
facturers hesitate to state exactly
which formulations are used for set-
up, a reluctance they should over-
come. By referring to the two figures
and reviewing the discussion above,
the reader may correctly conclude that
using a tape that plays 400 Hz back at
the same indicated level as in record is
a matching of record sensitivity.
(Check position of output pot, etc)
With a number of tapes that pass this
test, record/listen tests with music
should pinpoint the best bias/EQ
match without Dolby. The tapes sur-
viving these tests should give you
good frequency response as well as
low noise when in Dolby mode. 4
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- TAPE SPEED

THIS REMARKABLE
CASSETTE DECK
COULD ONLY
COME FRCM

THE NEW FISHER.

Recent developments have revolu-

tionized tape technology. The new
Fisher CR4029 cassette deck, with
an array of features you thought were
still in the future, can now make
recordings in your home that rival

the product of proiessional studios.

Equally important, the CR4029 offers
a wide range of choices that, until
now, were unavailable. Some of the
new cassette decks offer one or two
of these technological innovations —

Fisher offers them all in one inte-

grated package.

TWO SPEED OPERATION.
You can use the CF:4029 at the stan-

dard 17/s ips speec and you'll have
outstanding recordings. But that’s
just the beginning. Switch to the new
high-speed 3%: ips and the CR4029
delivers an incredible 30Hz-20kHz
+ 3 dB frequency response (using

normal tape). Whai's more, record-

ing at high speed drastically reduces

wow and flutter and tape dropout. Off-

the-air and off-the-disc recordings
will astound you, and even surprise
your friends who own reel to reel
recorders. (Since a =90 cassette will
record a full album at 3% ips, high
speed recording is still economical.)
But —there’s more

METAL TAPE. Another of the
marvelous innovations is metal tape.
Why has it become so important?
Our chart shows why. Metal tape
demonstrably improves frequency
response. Combine it with the new
high speed and you'll get a hard-to-
believe 30Hz-25kHz + 3 dB fre-
guency response with virtual freedom
from distortion. You'll also be able to
record at higher levels. {With normal
tape and standard speed, you have
to record at lower levels to prevent
tape saturation and consequent dis-
tortion.)

CR4029 FREQUENCY RESPONSE

Metal Particie Tape at 1 7/8 ips (-20VU)
Typical response 30Hz- 18kHz

Normal Tape at 3 3/4 ips (-20VU)
Typical response 30Hz-20kHz
s

30Hz 1000Hz

20kHZz

THREE VHT/SENDUST
HEADS WITH DUAL PROCESS
DOLBY. All this new technology
requires new recording, playback
and erase heads. So Fisher engineers
came up with our new VHT heads.
Made of a special micro-fine, high
density particle formulation, they
bring out the best potential of metal
tape and high speed. Because the

25kHZz
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THREE HEAD SYSTEM WITH DUAL PROCESS DOLBY

Cassette housing

Tape
Erase head fall Record Playback

Dolby head ‘ head [Goigy
Source|encode,/” ~|decode,

The separate playback head lets you listen to the actual
recording already on the tape —as you record.

CR4029 is a three-head design, each
head can be optimized for a specific
tunction. There's a wide 4 um gap
VHT record head for the best possible
signal-to-noise ratio. Anarrow 1 um
gap VHT playback head improves
frequency response. And a Sendust

alioy erase head overcomes the prob-

lem of hard-to-erase metal tape. The
separate record and playback heads
allow you to monitor as you record—

an absolute must for serious record-

VHT RECORD AND PLAYBACK HEADS
VHT head
material
Record head
Triple shield,
to eliminate
external
interference

<)~ Shaped to provide

GPE  ieal tape contact
" and improved low

frequency response

Playback head

ing. And Dual Process Dolby gives
you the advantage of Dolby noise

reduction in both the record/play-

back and off-the-tape monitoring
mode.

CrO2

FeCr

JFe203

THE CR4029 HAS ALL THE
OPTIONS. Why have only part of the
new tape technology when you can
have all of it? Using the CR4029 three
head system you can use metal tape
at the standard 17/ ips speed, combin-
ing high performance with long play.
Or use normal tape at the new 3%.ips
speed for both economy and superior
performance. Or choose the ultimate:
metal tape at high speed 3%. ips, and
exceed the expectations of the most
critical enthusiasts.

IT’S WHAT YOU'D EXPECT
FROM THE NEW FISHER. We in-
vented HighFidelity over40 years ago.
We've never stopped moving ahead.
The CR4029 is a perfect example.
Part of the new Fisher. Where the only
thing about us that's old is ourtradi-
tion of quality and craftsmanship.
See the new CR4029 at your Fisher
dealer. Everything you'd want in a
technologically advanced cassette
deck, and at an under $500 price.

New guide for buying high fidelity equip-
ment. Send $2.00 with name and address
for Fisher Handbook to: Fisher Corpora
tion, Department H, 21314 Lassen Street,
Chatsworth, Calitornia 91311

Fisher Corp. 1979.

the

SPECIFICATIONS:

Motor (1)DC-Servo
Drive System (1)Capstan
Number of Heads 3
Head Material VHT/Sendust
Wow and Flutter
1’fsips 0.06% WRMS
3ips 0.05% WRMS

Signai-to-Noise Ratio
(CCIR Weighted)

(Dolby Off) 52dB

{Dolby On) 62dB
Frequency Response 17/s ips

Normal Tape{ + 3dB) 30Hz-14kHz

CrO:Tape( + 3dB} 30Hz-16kHz

Frequency Response 17/¢ ips
FeCr Tape( + 3dB) 30Hz-16kHz
Metal Tape ( + 3dB) 30Hz-18kHz
Frequency Response 3% ips

Normal Tape ( + 3dB) 30Hz-20kHz
CrQ: Tape( + 3dB) 30Hz-22kHz
FeCrTape( + 3dB) 30Hz-22kHz
Metai Tape ( + 3dB) 30Hz-25kHz

Total Harmonic Distortion at OVU
17/sips 15%
Faips 12%
Tape Selector Switch Norm.,CrOz, FeCr,
Metal

Bias Fine Adjustment +20%

Dolby is a registered trademark of Dolby Laboratories.

FISHER

The tirst name in high fidelity®
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For the audiophile who has been us-
ing cassette recorders, there have been
tremendous changes in the perform-
ance in this format in relatively few
years. It wasn’t that long ago (1965)
Philips brought out its Cassette-corder,
which was strictly for fun, family
gatherings, and other low-fidelity pur-
poses. A stereo recorder did appear
the following year, but its performance
was ho-hum rather than hi-fi. In this
same period, of course, there was the
start and growth of the software (tape)
manufacturers. Ten years ago, devel-
opment became more rapid, including
such new products as TDK’s SD (Super
Dynamic) tape.

At this time, there was the need for
and the practice of greater coopera-
tion between the manufacturers of the
recorders and the tape makers. The in-
herent nature of the magnetic inter-
faces made this essential: An improved
tape needed improved record, play
and even erase heads, and improved
head designs could benefit from better
tapes. It was a great year for the cas-
sette format: In 1970 significant im-
provements were made in extending
frequency response and lowering
noise with the introduction of CrO,
tape and the Dolby B system. Some
started using the expression “high
fidelity,” but “for a cassette” was usu-
ally added. The appearance of the Na-
kamichi 1000 in 1973 impressed many
with its one-grand price, but many
more were impressed with the
sonic results. This was a time
of conversion for many skep-
tics who had concluded that
tape speed and width pre-
cluded any possibility of accept-
able playback.

The next couple of years saw
a great expansion in the gen-
eration of well-performing
cassettes decks and new
tape formulations. Some
of these were not suc-
cessful, including early
FeCr versions which
were not stable and
cobalt-doped ferrics
which had their own sort
of erratic behaviour. TDK
brought SA on the market in 1974, and
its ion-absorption approach enabled
the use of the desirable cobalt. The
improvement in straight ferric tapes

was continuing all during this period, -

and continues at this moment. Many
other excellent tapes were introduced
by Maxell, Scotch, BASF, Fuji,
Memorex, and others. The introduc-
tion of metal-particle tapes is signifi-
cant, but it is part of this relatively
short history which has included a
number of important changes.

Up in the Air
About

Metal
Tape?

Howard A. Roberson
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Before we get into a discussion of
the history of the metal-particle tapes
and their magnetic properties, we
should review some of the basic char-
acteristics of tape formulations. The
reader will note that there are three
hysterisis loops in Fig. 1, one for a
gamma ferric oxide such as Maxell UD,
one for Nakamichi SX (or another simi-
lar cobalt-modified ferric), and one for
Nakamichi ZX metal-particle tape.
Let’s make a trip around the loop; fol-
low any one of the three, for the basic
story is the same. We also assume that
the magnetic material has gone
through the loop prior to our discus-
sion, so we are not building up from
zero magnetization.

As the coercivity increases in the
positive direction, the retentivity also
increases, very sharply at first. These
steep slopes are desirable and are a
goal of the designer, because this
shows that the flux in the material is
responding well to the magnetizing
force. Alas, the material reaches a
point where magnetic saturation takes
place, and increasing the magnetizing
force does not increase the flux in the
material. With the lowering of the ap-
plied field, when coercivity has been

L reduced to zero, a
certain flux level is
retained. This is
called retentivity
which is the num-
ber of flux lines per
cm? of the tape coating
cross-section. This is flux
density with the units, gauss, and
the area determined by the tape
width and the thickness of the
coating. This is a fundamental
measure of the magnetic per-
formance of the particles, but
there is a bit more to this part
of the story.

Tape performance is deter-
mined by the actual number
of lines of flux induced, not
just the density. Remanence
is the actual signal retention
in total lines of flux (in Max-

wells), contributed by the

tape coating thickness and
width. As we recognize that
the highest frequencies
would not penetrate a thick
coating, we can see that the
choice of coating thickness fa-
cilitates matching low- and high-fre-
quency record sensitivities. Once
again, note that retentivity (flux densi-
ty) goes with the properties of the par-
ticles and the remanence (actual lines
of flux) goes with the tape product.
Squareness ratio is the decimal frac-
tion of flux at zero coercivity to the
flux at saturation.




So far in our trip around the loop,
we have succeeded in magnetizing the
material, but what’s required to de-
magnetize it? If a magnetizing field is
applied in the reverse direction, the
flux in the particles will be reduced
down to zero along the lines in the
second quadrant. For the other direc-
tion of induced flux, we would travel
the other half of the total loop. Let's
restrict our attention, however, to the
important second quadrant of the fig-
ure and make some comparisons
among the tapes. Note that there are
two dashed lines showing the 5-kHz
and 20-kHz demagnetization loss line.
These are based upon those appearing
in Vogelgesang’s article in Audio just a
year ago.

For the particular tapes shown, the
retentivity increases from 1050, to 1550
to about 3500 gauss. There is no doubt
about the significant increase in possi-
ble flux levels, especially at the low
frequencies. Vogelgesang points out,
however, that this high flux capacity is
needed for good high-frequency per-
formance, along with high coercivity.
For this property, the tapes show val-
ues of about 300, 550 and 1000 oerst-
eds, showing increasing resistance to
erasure. The demagnetization loss
lines indicate the much lower likeli-
hood of self-erasure with the metal
particle tape. Consider also that with
the much higher retentivity, the tape
designer has a bit more flexibility in
the choice of coating thickness to
achieve the best combination of ex-
tended response and high record level.
The high coercivity is a mixed blessing
in that it places much higher demands
on the erase and record heads — a
definite challenge to the head design-
er. Later on we'll take a look at some
test results with both old and new
machines.

Metal-Particle Tapes Arrive

The 3M Company has been working
on the technology of a tape coated
with pure-metal particles since 1965,
which is when cassettes themselves
started, though the basic work on the
particle began two decades earlier. In
the last couple of years, the activity in
this area accelerated greatly and pro-
duced many rumors. Most of the print-
ed discussion of problems of pure-
metal particles talked about the need
to prevent the actual rusting or oxidiz-
ing of the particles. There were some
stories about extra fast oxidation, also
known as burning, of the material.
(Now, that would be a hot tape!) 3M
and others, however, were solving the
processing problems, and samples be-
gan to appear more regularly in early
1978. Scotch will probably gain some
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Fig. 1 — Hysteresis loop characteristics
of three cassette tape formulations.
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points with the use of “metafine” as
the name of their metal-particle tape.
TDK is using “MA,” and Nakamichi
has “ZX,” but Fuji so far says just
“metal.” Maxell, BASF, Memorex and
Ampex have announced intentions to
manufacture metal-particle tapes, but
no specific information had been
received at the time of this writing.
Tests on the first-mentioned tapes,
which are reported later, used a Na-
kamichi 582 deck. Other units compat-
ible with these challenging tapes are
being offered by Tandberg, Pioneer,
IVC, Aiwa, Lux, TEAC, Sanyo, BIC/
Avnet, Technics, Eumig, and others |

expect, by the time this appears in
print.
The various manufacturers have

been gearing up the advertising
departments, as well as the production
lines, for output of metal-particle tape.
Some of the manufacturers have sup-
plied technical data, but some of the
“standards” used are not the same.
TDK, for example, makes comparison
to TDK SA and refers to a TDK stand-
ard tape, while Scotch uses DIN refer-
ences. TDK data shows the possibility
of using a bias level 3.5 to 5.0 dB high-
er than SA bias. Increased headroom at
the higher frequencies is listed as 5 to
7 dB greater. Figures 2 and 3 are photo-
micrographs for the particles used in
TDK SA and MA (metal-particle)
tapes, respectively. The thinner ele-
ments in the MA tape are actually
small balls strung together, somewhat
like a pearl necklace. Each little ball is
about 300 Angstroms in diameter. The
SA particles are not in the shape of a
chain, but are needlelike, about 0.5
microns in length (5000 Angstroms).
TDK states that the coating thickness
of the metal-particle tape is about 4
microns.

Bias for Scotch Metafine is shown as
+6.5 dB, but this is referred to DIN fer-
ric bias, so it is not so far removed
form the bias for TDK MA as it seems
at first. Scotch claims that Metafine
has output twice as great as chrome
tapes at low frequencies and three
times as great at the high frequencies.
The manufacturer states that, overall,
“this results in 5 to 10 dB greater out-
put over chrome.” Additional data on
Metafine and TDK MA is given in the
tape-tests report in this same issue.

One concept that has received a fair
amount of attention lately is the rating
of magnetic tape performance by de-
termining its signal capacity. With
their extension of high-frequency
response, metal-particle tapes have
been touted by some as “greatly supe-
rior” because of the indicated increase
in such signal capabilities. In the next
section, consideration is given to this
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Fig. 4 — Frequency responses at Dolby level oktained
using TDK SA ferri-cobalt tape in three recorders:
Top, Nakamichi 582; middle, Technics RS-9900US,

and bottom, Harman-Kardon HK1000.
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fig. 5 — Three-percent distortion limit for TDK SA tape
in three recorders: Top, Nakamichi 582; middle,
Technics RS-9900US, and bottom, Harman-Kardon

HK-1000. Zero reference is Dolby level.

and other ways of assessing the im-
provements with metal-particle tapes.

Performance Improvements:
Tape or Machine?

In the process of evaluating the Na-
kamichi 582, the reviewer was struck
by the fact that its performance with
FeCo tapes was superior to the majori-
ty of machines tested in the past. Fur-
ther, a review of all the data revealed
two interesting things. First, although
the results with the metal-particle
tapes were superior, there was not as
much of a difference as expected. Sec-
ond, the figures that have been used
to indicate the expected improvement
were much closer to the difference be-
tween the Nakamichi deck with the
metal-particle tape and older recorders
with chrome-type formulations.

To gain some understanding on the
inter-relationships, TDK SA was used
for record/playback responses at Dol-
by level and for maximum-record-level
tests. Three recorders were used, the
Nakamichi 582, the Technics RS-
9900US, and the older Harman-Kardon
HK1000. The bias on the first two ma-
chines was adjusted to match SA; the
HK 1000 had been aligned to SA previ-
ously. The maximum record levels
were determined with HDL;=3 per-
cent from 20 Hz to 3 kHz and twin-
tone IM distortion = 3 percent from 5
kHz to the upper frequency limit. Fig-
ure 4 shows that all three responses
are quite good at Dolby level; the Har-
man-Kardon is quite impressive, con-
sidering its vintage. When the compar-
ison is made among the machines for
the distortion limit (Fig. 5), the Na-
kamichi has superior headroom across
the entire band. The same cassette was
used for the three decks, so the differ-
ences are machine related, although
small shifts in bias could bring some
changes.

It might be noted that the 3 percent
distortion-limit curves have a slope of
about -6 dB per octave and cross zero
dB around 2 kHz. With the slope of
much music on the order of -3 dB/
octave, however, the distortion may
reach the stated limit at lower fre-
quencies first. The ability to record a
wider, undistorted bandwidth with the
Nakamichi comes form greater head-
room at both ends of the band.

Nakamichi ZX metal-particle tape
was exercised in the same way with
the same three recorders, but there

Fig. 6 — Pink-noise response with ZX
tape on Nakamichi 582 with 0.5 dB
under-bias at 400 Hz.

Fig. 7 — Pink-noise response with ZX
tape on Technics RS-9900US with 0.5
dB under-bias at 400 Hz.
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were some changes. First of all, no at-
tempt was made to adjust the Har-
man-Kardon deck bias to match this
tape. The results would show what to
expect from using such tapes in a deck
actually set up for a tape similar to
TDK SA. Bias was adjusted on the Na-
kamichi and Technics decks to match
the ZX tape, using pink-noise at -20
dB. The RTA display was as expected
with slight under-bias for 400 Hz with
the 582 as shown in Fig. 6. Note that
the highest frequencies curve upward,
as they should under this condition.
With slight under-bias with the Tech-
nics, however, the rise in the highest
frequencies is very mild, indicative of
possible self-erasure effects from the
high bias (+3.8 dB re: CrO2 zero bias).
Figure 8 shows the frequency response
plots, with the expected low level and
high-frequency peaking on the
HK1000 with the severe under-bias
condition.

For the great majority of the band
(see Fig. 9.), the headroom on the 582
is superior, particularly at the frequen-
cy extremes. Note, however, that the
Technics has a higher limit from 5 to a
little over 10 kHz. To help put a handle
on some of the comparisons that can
be made, Fig. 10 shows the increase in
distortion limit (or headroom) across
the band for two cases. The first one
examines the improvement by going
from the Technics RS-9900US with
TDK SA to the Nakamichi 582 with Na-
kamichi ZX tape. There is an advan-
tage of about 5 dB for most of the
band with a rapid increase above 14
kHz. In the second case, just the 582
was used, and the differences between
TDK SA and Nakamichi ZX were mea-
sured. The average improvement is
about 2.5 dB which is worthwhile and
nice to have, but certainly less than
many of the claims that have
appeared. We will get back to look at
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Fig. 9 — Tnree-percent distortion limit using ZX tape
on three recorders: Top, Nakamichi 582; middle,

Technics RS-9900US, and bottom, Harman-Kardon
HK-1000. Zero reference is Dolby level.

these relationships from another per-
spective after discussing another facet
of rating tape performance.

Mention was made earlier of rating
tape formulations by their signat
capacity. As we have just seen, the
performance of a particular tape can
vary a great deal from one machine to
the other. One has to be very careful,
then, about firm conclusions about a
tape without being certain of the ef-
fects from the machine. If we refer to
Fig. 10 again, we could say that there is
a great increase in signal capacity if we
look at the top plot, or just a useful
increase if we use the bottom plot. For
analog recording, forecasts of im-
provements in total performance
based upon the increases in signal ca-
pacity can be misleading. Some of the
formulas being used treat each Hz of
bandwidth as equally important. A re-
sponse or distortion-limit plot on this
basis would have linear frequency,
such as 2 kHz for each of ten divisions.
With noticeable increases in head-
room between 10 and 20kHz, there’s a
great increase in signal capacity. Be-
fore you get bowled over by numbers
derived in this way, remind yourself of
a couple facts. First of all, there is no
way that the 10-kHz band from 10 to
20 kHz will ever be as important as the
10-kHz band from zero to 10 kHz for
analogrecording. Second, the levels of
the harmonics keep dropping with fre-
quency, except in rare cases. The gains
with this type of recording should be
assessed with frequency on a log basis.
If we consider digital recording, how-
ever, the gains in signal capacity with
high-end improvements can be direct-
ly helpful, they could be essential for a
digital system using the cassette for-
mat.

There are some other machine-tape
relationships which merit discussion.
Scotch states that an erasing field of
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3000 oersteds is required, and all man-
ufacturers have commented on the
problems of adequate erasure with
decks not designed for metal-particle
tapes, even if they have the bias capa-
bility for record purposes. A few tests
confirmed that the problem is real.
The Nakamichi 582 was the only one
of the three used for the previous tests
that was able to erase greater than 60
dB across the audio band. In most
places, erasure was greater than 70 dB.
On the other hand, the Technics deck
had erasure of only 40 dB at lower fre-
quencies with metal-particle tapes.
Nakamichi had stated that its deck was
able to do a better job than many bulk
erasers. | had discounted this claim
until | found that | had to use the 582
deck to do what my bulk eraser could
not.

The severe challenge to using metal-
particle tape in a present deck thus in-
cludes many factors. Even if the unit
can generate enough bias drive to the
record head for the mid-frequencies,
limitations in head design could cause

a drastic self-demagnetization of the
higher frequencies. The user may also
have to face the problem of being un-
able to erase what was put on the
tape. Further, he is likely to find out
that his bulk eraser can’t hack it either.
Mine looks impressive, and it says
“professional” on it, but it didn’t do
the job.

Is Metal-Particle
Tape Worth 1t?

The new metal-particle tapes do
provide worthwhile improvements in
total sonic performance when used
with a well-designed deck. It should
be clear from the previous discussion
that using such tape is not a simple
case of throwing another cassette into
your present machine. It is quite prob-
able that the new tapes will stick to
the 70- uS EQ, which would allow
playing pre-recorded tapes with such
formulations on existing machines.
There are certain to be some hobbyists
who will make modifications to their
present machines, but the challenges

Fig. 10 — Increase in distortion limit vs. frequency
for Nakamichi ZX tape over TDK $A tape. Top,
results with ZX tape on Nakamichi 582 deck and
SA on Technics RS-9900US deck. Bottom, results
with both tapes on Nakamichi 582. See text.

3 /

©

| +10 /

S ]

o \/

5 o

2

o

w

=

’_

<

o}

w +5

@ o e~ —".""'4# 1 PN
10 100 Ik 10k 20k

FREQUENCY — Hz

LoanDodinblictan, ~am

53



are many, and this approach cannot be
given a general recommendation.
There will be an increasing number
of new decks that will have the basic
capability to utilize metal-particle
tapes. As the text above showed, the
requirements for record and erase
heads are very severe and a great chal-
lenge to the designer. Some will obvi-
ously be more successful than others.

Specific points to check when contem-
plating purchase include the follow-
ing: (1) erasure, particularly at low fre-
quencies, (2) headroom across the en-
tire audio band, and, (3) the means of
setting and checking bias for best
response. The combination of a deck,
well designed in these and other
respects, and metal-particle tape could
very well be a most worthwhile

change for many owners of present
decks. It is also possible that other
new decks will offer improved per-
formance will all formulations, as evi-
denced with the Nakamichi 582.

The Future

It is to be expected that the metal-
particle tapes will continue to
improve; the results reported else-

METAL CASSETTE

TESTS

Howard A. Roberson

Sample cassettes of the new metal-
particle tape formulations have be-
come available just in time for this
issue. There has been great anticipa-

tion of their appearance, and the
results provide evidence of truly
significant improvement in most
performance parameters. With the
limited number of samples avail-
able, it was not possible to obtain

our usual three samples of each
tength, which number facili-

tates checking consistency
and determining what is

typical. Cassettes were
received from Fuji,
Nakamichi, Scotch and
TDK.

Manufacturer’s
Specifications
Technical data sheets

were provided by some of
the manufacturers, but
there was quite a range in
the amount of information
delivered. The entries
shown in Table | do not cover
all the details, but much essen-
tial data is shown. Take especial
note of the values for coercivity and
retentivity for the various formula-
tions. Note there is about a 2:1 in-
crease in coercivity going from high-
bias tapes to the metal-particle tapes,
approximately 600 to 1000 or more
oersteds. We would expect to find im-
proving high-frequency performance

AmericanRadioHistorv Com



where in this issue used early-run sam-
ples. Perhaps the prices will be quite
close to those for FeCo and CrO,
tapes. And, we should expect to see
improvement in performance because
of up-dating in the deck designs, par-
ticularly the heads. In other words, we
will see greater headroom and wider
response in the future, with contribu-
tions from both types of manufactur-

ers. Areas worthy of particular atten-
tion by the engineers are improved
consistency, lower modulation noise
and lower distortion at the frequency
extremes. Perhaps there will be stand-
ards established for bias to minimize
the possible spread in tape bias re-
quirements without such a guideline.
Refinements should be expected to
continue with ferric, FeCo and CrO;

formulations, upgrading their perform-
ance. Du Pont states that CrO; still has
considerable undeveloped potential
for audio cassettes. The FeCr tapes and
their future is problematical: There are
only three formulations, so deck mak-
ers may not want to keep such a
switch position with the metal-particle
tapes on the scene — and they are
here to stay. A4

with these changes. As for retentivity,
there is a jump of about 2:1 in going to
the metal-particle formulations, so we
should find measurable improvements
in maximum record levels. There are a
number of inter-related factors which
are discussed more fully in the sepa-
rate article on metal tape characteris-
tics.

Tests Performed

As in the previous tests on cassettes,
bias of the test recorder was adjusted
to show each formulation at its best.
There was no so-called standard tape,
which would make others look poorer
in comparison. The metal-particle cas-
settes were evaluated on the Nakami-
chi 582, which has the requisite capa-
bilities for recording and erasing these
high-coercivity tapes. Because there
are no industry standards as of this
date, record sensitivity was referenced
to Nakamichi ZX. As there was no
bias-current monitor, an indication of
the bias needs for each of these tapes
was gained, in a relative sense, by
changing bias from optimum to that
for Nakamichi ZX and noting the
change in response at 15 kHz. The ref-
erence level used for all tests was a
fluxivity of 200 nWb/m at 400 Hz,
which is Dolby level for cassette tapes.
The reference record level, then, was
that which obtained this flux level.
Record/playback responses were run
at Dolby level and 20 dB below that.
For each tape, adjustments to bias and

Table | — Manufacturer’s Specifications

BRAND OR TAPE COER. RET. REM. SQU. SENS. BIAS
MAKER NAME Oer. Gau. Max. RAT. dB dB
Fuji Metal

Nakamichi ZX

Scotch Metafine 1000 3400 0.51 +3.0 6.5
TDK MA-R 1050 3000 0.80 0.0

Notes: “COER.” and “Qer.” are coercivity and oersteds respectively. “RET ."” and
~Gau.” are retentivity and Gauss respectively. “REM.” and “Max.” are remanence
and Maxwells respectively. “SQU. RAT.” is squareness ratio. “SENS.” is sensitivity

at 333 Hz.

the record-head azimuth were made
just before sweeping. The Crown RTA-
2 was used for the pink-noise source
and the 1/3-octave real-time display,
which greatiy facilitated these adjust-
ments.

The source for the swept plots was
an Exact 128 function generator with
portions of a UREI 200 plotting system
feeding an MFE X-Y recorder. A Sound
Technology 1701A was used for a sig-
nal source, level monitoring and to
measure distortion at 100 Hz, 400 Hz, 1
kHz and 2 kHz. A Ferrograph RTS-1
was used as the second signal source
for twin-tone IM tests, with the tones 1
kHz apart. Data was taken for HDL; =
3 percent for the single tones and also
3 percent for the (2f;-f;) distortion
product for the twin-tone te