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UNDER LABORATORY CONDITIONS.
FEW HIGH PRICED TURNTABLES
SOUND AS GOOD AS THIS ONE.



UNDER REAL CONDITIONS,
For years, people have been selecting

turntables based on specs obtained in a lab,
without knowing what kind of sound they'll
obtain in their homes.

And while a few turntables today look
as good as Pioneer's PL -630 on paper, you'd be
hard pressed to find one that sounds as good
in your living room.

A SUSPENSION SYSTEM THAT ELIMINATES
SHAKE, RATTLE Fi ROLL.

In your home, simply walking across the
floor can cause the stylus to skate across your
records.

And acoustic
feedback can make
even the most lively
piece of music sound When the base of the P1-630 vibrates,

ONLY ONE THING COMES THROUGH
THE TONE ARM. MUSIC.

The tone arm of the PL -630 rests on
a massive die-cast aluminum base.

And while other tone arms may rest on a
similar base few, if any, are mounted to it in a
similar manner. Instead of piano wire or cheap
plastic casings that vibrate, the PL -630's tone
arm is gimballed on spring mounted pivot
bearings. This not only reduces tracking err~,
due to tone arm pivot wear, but increases 001 -
the overall performance of the turntable.

Which brings us to the
magnesium headshell. It has
far better acoustical properties
than the headshell you'll find
on most turntables. This new

dull and lifeless. the platter and tone arm don't.

Pioneer's PL -630, however, has a free floating
suspension system that isolates the platter and
tone arm from the rest of the turntable. So that
while the base may vibrate, the platter and Spring loaded
tone arm won't. Which means you don't tone arm pivots

help improve
have to tip -toe across the floor just to sensitivity.
prevent vibration. And you can turn your
music up loud enough to rattle the walls
without fear of rattling the turntable.

A DIRECT DRIVE MOTOR
THAT WON'T DETERIORATE WITH OLD AGE.

All DC direct drive motors start out to be
incredibly accurate.

Unfortunately, they don't always stay that way.
After a while, the quality of sound

could deteriorate because the motor
is left exposed and free to collect dust theof lectro[hePL-6nl330.brain

and foreign objects.
This is not the case with the PL -630.

Unlike most of the competition, its motor is
totally enclosed. Which means that the
incredible wow and flutter figure of 0.025% will
still be an incredible 0.025% years from now. And
so will the 0.002% speed accuracy.

What's more, the electronic circuitry of this
Quartz PLL Hall element system constantly
monitors itself. When it senses the slightest
deviation in speed, it corrects itself. By just
switching the quartz "lock" on, you lock onto the
correct speed, so you're assured of accurate platter
speed at all times and under all conditions.

And because of its extremely high torque, the
PL -630 reaches full platter speed in a mere third of
a revolution.

But more importantly, it stops almost as
quickly as it starts. Reverse current is fed into the
drive system eliminating both excessive wear on
the turntable and the need for a brake.

i

construction reduces the chances
of hearing any howling or distortion.

FEATURES OUR COMPETITORS
PRETEND THEY'VE NEVER HEARD OF

Our platter mat is concave
so that even if your records are

slightly warped, they'll sound
like they aren't.

Our spindle is only 0.8
microns larger than most, but
it can make a big difference in
keeping) your records
perfectly centered.

And our massive platter is less
vulnerable to fluctuations in speed
than smaller platters that come with
most turntables.

Even the way the platter is
coupled to the motor is unique. It
doesn't have bearings. It's precision
machined to a tapered fit so that it's
less likely to wobble.

And while you'll find a strobe
on most direct drive turntables, you

won't find one on the PL -630. Simply because
there's no need for one. Instead, there's a pitch
display that gives you visual confirmation
of accurate speed.

You'll also find super sensitive controls that
even shut off the power automatically when the
tone arm comes to rest.

If you're beginning to get the idea that
Pioneer's PL -63b0 would sound great in your
home, we suggest you go to your nearest
Pioneer dealer.

After all, you may not live in a sound room,
but ittioesnt mean your
living room can't
sound like one. CD PIONEER"

e 1979 US. Pioneer Electronics Corp., 85 Ostord Drive, Moonachie, N.I. 07074. We bring it back alive.
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WHAT
PRODUCT

1. Prevents
"record chatter"
on your turntable?

2. Looks
unimpressive?

3. Is very thin
and gray?

4. Is more anti -static
than similar
products*?
*according to tests by the
Swedish National Test Institute.

ANSWER

by
Discwasher°

(A Turntable mat for overlai or
replacement on your existing
equipment )

works;
ccsts only $7.95;
and never wears out.

Give
a spin.

At Discwasier cealers
nationwide

mo
discwasher; inc.
1407 N. Providence Rd.
Columbia, Missouri 65201
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\SVE SObNDIII
INEXPENSIVELY

the new
OA -5A
from

Pickering

re`. 1979 PICKERING & CO INC

With the introduction of the OA -5A Pickering
adds a new dimension to an already great line
of headphones. The OA -5A combines the
dynamic performance of low mass, high
energy samarium cobalt drivers found in our
top -of -the -line stereophones, with the benefits
of open -audio design, assuring an acoustically
perfect listening environment and the ultimate
in listening comfort...without isolating you from
your surroundings. And the OA -5A delivers full
range frequency response everywhere you go,
because Pickering includes a special adapter
plug for portables. Suggested retail for the Pic-
kering OA -5A headphone is $60. For further
information write to Pickering and Co., 101
Sunnyside Blvd., Plainview, N.Y. 11803.

PICKERING
"for those who can hear the difference"

Above left is the Pickering OA -3A an advanced headphone that
delivers impressive sound quality. With adapter plug. Suggested
retail $45. Our finest example of open -audio design and engineer-
ing, the OA -7 has superb listening characteristics and featherlight
wearing comfort. Suggested retail $70.
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The Legend
Continues.

The New Dynaco A150
&A250 priced from $150.

Dynaco helped create
stereo hi-fi 25 years ago.
We built a reputation based
on rigorous yet simple de-
signs that produced more
sound than the industry
had ever seen.

Now we've come back
to do it again. With two
new speakers that are far
and away the best we've
ever built. Each of these
systems continues the
Dynaco legend of simplic-
ity and performance at a

modest cost. Each in its
own way will make you
part of a listening experi-
ence that for 25 years has
meant only Dynaco.

To sample that ex-
perience, take your favor-
ite record album to your
Dynaco dealer. Lean back
and listen. You'll hear that
Dynaco sounds better than
ever. And the legend will
continue. We have many
new and exciting products
corning your way.

dyNaca
We build them like we used to.

110 Shawmut Road  Canton, Mass. 02021  (617) 828-7858
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For $450;
you deserve more
than just a switch.

There are other cassette decks at this price that can
handle metal tape.

But only the new Kenwood KX-1060 can get the most out
of every metal tape. And every other kind of tape as well.
The reason is our simplified adjustable bias control with
built-in oscillator that allows you to calibrate the deck to a
specific tape for optimum results. It's one more "hands on"
feature that really lets you get the most out of your deck.

And when it comes to performance, you'll appreciate the
KX-1060 even more.The three ferrite heads have been designed
for better playback sensitivity and remarkable frequency
response (30-18,000 Hz ±3dB with chrome or metal tape).

To eliminate a common problem on other manufacturers'
our -head contact.

This maintains constant output and high frequency response.
At .045% (WRMS), wow and flutter has practically been
engineered out. Signal-to-noise is an outstanding 65dB.
Not to mention Kenwood's Double Dolby** for true monitor-
ing right off the tape for extreme accuracy in recording.

At Kenwood, we think that metal tape is the future of
ultimate -quality recordings. With the KX-1060, you can
take full advantage of any metal tape and get the very best
performance possible.

See your Kenwood dealer and get your hands on one soon.

BIAS ADJ. - RIGHT

Simplified adjustable bias control with built-in oscillator lets you
get optimum results with any kind or brand of tape.

KENWOODp
For the Kenwood dealer nearest you, see your Yellow Pages,
or write Kenwood, P.O. Box 6213, Carson, CA 90749.

In Canada: Magnasonic Canada, Ltd.

'Nationally advertised value.
Actual prices are established by Kenwood dealers.

*Dolby is a trademark of Dolby Laboratories, Inc.

KENWOOD STEREO CASSETTE CELO
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Herman Burstein

Tape Guide Policy
Q. I am considering the purchase of

brand X, brand Y, or brand Z tape
deck. Please help me decide which
one is best for my needs.-john Q.
Public, Main St., U.S.A.

Q. I have about $600 to spend on a
tape deck. Please advise me which one
is the best for the money.-Jane Q.
Public, Elm St., U.S.A.

A. It is again necessary for me to is-
sue my periodic reminder that the pol-
icy of Audio prohibits The Tape Guide
column from recommending specific
brands and models of audio equip-
ment (except in unusual cases where
there is only one of a kind on the
market).

The first step in making a purchase
decision is to make oneself
knowledgeable about the subject mat-
ter. One way to do so is by reading the
equipment reviews of tape decks that

6 appear in Audio and other periodicals.
Consult the tape deck directory that
appears annually in Audio's October
issue to become familiar with the com-
parative features and specifications of
the decks you are considering. Check
with your audio store or library for a
readable book on the subject of tape
recording. LISTEN to the decks you are
considering. Using a phono disc of
good quality, notice how faithful a
copy each of the tape decks can make
and how faithfully they can reproduce
inter -station FM noise. See what parts
and service warrantees come with the
decks; find out how far it is to the
nearest authorized service agency. Try
to find out which tape decks come in
least frequently for service relative to
the number sold.

Armed with all this information,
determine your priorities regarding
specifications and special features.
Consider the amount of money you
can afford to spend and also where to
spend it - i.e., look around for a store
whose reputation you can trust and
whose personnel seem both
knowledgeable and helpful. Then de-
cide which brand and model offers
you the most value.

Taping Multiple Turntables
Q. I am looking for an uncomplicat-

ed method of connecting two turn-
tables so that both are "live" simulta-

neously. The purpose is to be able to
cross -fade stereo albums and record
them with a tape deck. My aim is to
imitate actual broadcast techniques,
especially those of the "top forty" AM
radio stations, and record the result on
stereo tape. If I wanted to add micro-
phones for the purpose of disc jockey-
ing, to what component would they
be properly connected?-Steven
Cohen, Philadelphia, Penna.

A. I think you are looking for a mixer
that will, accept two turntables and
several microphones. The output of
the mixer would be fed to your tape
deck. I suggest that you visit local au-
dio dealers to find a mixer suitable for
your needs.

Erase Fader
Q. Enclosed is a photocopy of the

schematic for my tape deck. I want to
installa potentiometer into the erase
circuit to fade the erase head in or out.
As I am not able to determine the nec-
essary circuit for this modification, I

wonder if you might be able to sug-
gest such a circuit. 1 suspect that some
form of L -pad or T -pad might be the
answer, but I just don't know what
values to use. - Ron Streicher, Elk
Grove, Cal.

A. I am sorry, but I cannot give you a
specific answer because this would in-
volve more time - to design and
check out the required circuitry -
than the Tape Guide is able to devote
to one question. You might try putting
a variable resistor is the path between
the bias oscillator and the erase head.
As a very rough guess, it should have a
power rating of at least two watts, and
its resistance should be in the area of
100 ohms. Keep in mind that as you
diminish the amount of bias current
taken by the erase head, you increase
the bias current supplied to the record
head, with a consequent decline in
amount of treble signal recorded on
the tape. Hence, as your letter recog-
nizes, an 1 -pad arrangement would be
better to present a constant load to the
bias supply. Unless the pad presents a
perfectly uniform impedance in con-
junction with the erase head, you may
still be changing the amount of bias
going to the record head, although
less than before. I do not know what
value of L -pad to use. Check your ser-

vice manual regarding the impedance
of your erase head at the bias frequen-
cy, and try an L -pad (if available) with
the corresponding ohmic value. If .the
service manual does not give the
impedance, consult the manufacturer.

All the above may be academic,
however. For fade in and fade out the
loss and/or gain in treble may be
inconsequential, provided that bias to
the record head is ultimately correct
when erasing full strength. Hence, you
might find a simple variable resistance
quite satisfactory.

Buzzing Tape
Q. I have a problem with my tape

deck. At 1%a ips there is a sound resem-
bling speaker buzzing on transients.
This appears on the tape itself, and I
am sure it is not the fault of my speak-
ers.- Kenneth Karasek, Maple
Heights, Ohio.

A. The buzzing may be due to over-
loading the tape, i.e., excessive signal
applied to the tape. At 1'/a ips there is a
good deal of treble boost in the record
amplifier (in order to overcome the
great magnetic losses of high frequen-
cies on the tape); this increases the
tendency toward overloading. Try re-
cording at a lower level.

Effects of
Power Supply Fluctuations

Q. I am stationed at a remote Air
Force radar installation. Our power
supply fluctuates between 59 and 63
Hz. Does this have any adverse effects
on a Dual 1219, Re Vox A-77, or Heath -
kit AR1500?-Anders Bastman, APO
Seattle, Wash.

A. The ReVox A-77 maintains correct
speed independently of changes in
line frequency. I doubt that changes of
the magnitude you describe would
have any significant effect on the
Heathkit's performance. If the turnt-
able has a synchronous motor, its
speed would change with variations in
line frequency.

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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We put more thought into our
leader than most manufacturers

put into their tape.
One of the reasons Maxe!l has such a

great following is because of our leader.
It has a built-in non-abrasive head

cleaner designed to remove the oxide
residue other tapes leave behind, without
damaging your tape heads.

rnaxell IIIIIIIIIIII

It also points out what side of the tape
you're on (A or B) as well as which
direction the tape is traveling. So it's almost
impossible to make a mistake.

It even gives you a five second cueing
mark, so you can set your recording

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

levels without wasting tape. Or time.
Obviously, all The thought that went into

our leader was designed to help you get
more out of our tape.

So if you think our leader sounds
impressive, wait till you hear what follows it.

I I I I I I II IIIII,II!IoI11I!lIIIIIII III I I lo I I 1111IIIIIIIIIIIIII
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Among the spate of technical papers
presented at the 63rd convention of
the Audio Engineering Society in Los
Angeles was a provocative essay by
Prof. J. Robert Ashley of the Univ. of
Colorado at Denver entitled "On the
Degradation of Symphonic Music Pho-
nograph Recordings" (AES preprint
1513, A-2). Professor Ashley is no
stranger to the pages of Audio, and his
involvement with loudspeaker re-
search has led to consultancy and de-
sign work in this area with the Koss
Corp.

The essence of Prof. Ashley's paper
is that he finds the majority of current
phonograph recordings of symphonic
music deplorably lacking in many of
the sonic virtues that characterized the
great recordings of yesteryear. He par-
ticularly criticizes the use of the newer
concert halls for recording and the
acoustic perspective presented
through the recording technique of
multi -track tape machines and multi -

8 ple microphones. He points out that
the mix -down of the multi -track tape
to a two -channel master adds an extra
quotient of distortion. He condemns
the typical studio speaker used for

monitoring on the recording sessions,
as well as the use of cutting amplifiers
with excessive amounts of transient in-
termodulation distortion. He feels that
unless these current recording tech-
niques are reversed or modified, they
will negate many of the virtues of the
impending digital recorders.

Prof. Ashley's solution to all this is,
first and foremost, to record the sym-
phony orchestra in a great concert hall,
use simple microphone techniques,
eschew equalization and all other doc-
toring of the music signal, and use cut-
ting amplifiers with no audible TIM.
He singles out Carnegie Hall, Boston
Symphony Hall, and some nineteenth
century European halls as great record-
ing halls, and ruefully he notes that
"there are only a dozen or so of these
great halls in the world." The professor
has high regard for the early 1950s
mono recordings of Toscanini in Car-
negie Hall, and, in fact, he is particu-
larly enamored of Carnegie Hall and
its virtues as a recording hall.

Professor Ashley's observations aré
very timely, and in general I whole-
heartedly agree with what he has to
say. However, with all due respect, the

recording of symphonic music is far
more complex, especially in the choice
of recording venue, and the imple-
mentation of some of his ideas would
be much more difficult than he may
realize. Speaking as a recording engi-
neer and producer of symphonic
(more properly "classical") recordings,
I want to particularly comment on re-
cording halls and certain other aspects
of recording technique.

It is not, however, my intention to
throw brickbats at recording engineers
who use multi-track/multi-mike tech-
niques for classical recordings. I don't
like this technique, and I prefer to use
microphones and a microphone
methodology employing the least
number of microphones which will
ensure a true stereophonic recording.
Many of the engineers using the multi -
mike approach are well aware of the
compromises and shortcomings of this
technique but are obliged to use it be-
cause of rigid company policy. I vividly
remember the well-known director of
a major record company telling me
that he personally "prefers the simpler
stereo microphoning techniques, but
they are not commercial enough!"

AUDIO  December 1979



WHICH HIGH BIAS TAPE
WINS WITH MAHLER'S
FOURTH SYMPHONY?

Original manuscript sketch 'or the first
movement of Gustav Mahle -'s Fourth
Symphony Courtesy of The Newberry
Library. Chicago.

Choose eight measures of Mahler's Fourth
that are really rich in the high frequencies.
The type of passage that high bias tapes are
designed for.
Record it on your favorite high bias cassette,
using the ChromeiCr02 setting. Then again
on MEMOREX HIGH BIAS.
Now play back the tapes.
We're convinced you'll have a new favorite.
MEMOREX HIGH BIAS is made with an
exclusive ferrite crystal oxkie formulation.
No high bias tape delivers greater high
frequency fidelity with less noise, plus truer
response across the entire frequency range.
In short, you can't find a high bias cassette
that gives you truer
reproduction.

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

MEMOREX 90

HIGH BIAS
Memor .w.

"e' ,. oar, Ccu rrorahen Santa Carr Cr.idrirnia 95069
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WhyJVC's new metal decks
knock out your ears and not your wallet.

Free tape.
Even though ,rve knocked out the

hi-fi world last year with the
world's first true metal -compatible
deck, we're not the only company
that sells them now. So we've de-
cided to stay one jump ahead by of-
fering you SIX metal :ompatible
models from $299 to $749°' Each
packed with a free Metafine C-46
metal particle cassette.

One reason we're doing this is
because our metal -compatible.
KD-Se-ies decks perform so well
with conventional tape, you might
never get around to buying a
metal tape!

But pop the Metafine cassette in
and you'll hear the difference. Sud-
denly you've gaited EdB output
level, 10dB signal-to-noise and at
least 3000 Hz of high end. Even
more with our computerized
KD-A8!

Features like Sen-Alloy
and Super-ANRS
even at $299:

Our key to metal tape perform-
ance is all in our heads. Super -hard,
low -distortion Sen-Al oy heads dif-
ferent from any other manufac-
turer's. When WE toss in our
unique Super-ANRS noise
reduction system that adds
10dB S/N at 5kHz and our

Shown: KD-A8 with B.E.S.T.. KD-A5, KD-A3.
*Suggested Retail Price

famous Multi -Peak recording indi-
cators, you get a knock-out sound.

And all in decks starting at less
than $300."

T-shirts and posters
at your JVC dealers.

The arrival of a whole line of
decks this goodfor prices this rea-
sonable is worth celebrating. So
we've outfitted participating

dealers with free posters and even
some limited edition T-shirts, all
with our knock-out Technical
Knockout graphic.

Just walk in and ask to hear a
comparison of conventional oxide
performance
versus
metal

particle tape in a JVC KD-A3, A5,
A6, or A8. (The three -head KD-A77
and two-color fluorescent meter A7
will be in the stores by December.)

Where do you go to hear for your-
self just how much better metal
sounds than oxide?

Call 800-221-7502
and get knocked out.
That's the toll -free number that

tells you where you'll find your
nearest participating JVC dealer.
(In New York, call 212-476-8300.)
Drop in to see and hear the techni-
cal knock-outs, including the top -
of -the -line KD-A8. It features
B.E.S.T., the computerized bias/
equalization/sensitivity tuning sys-
tem that fine-tunes the deck to any
tape-* 1/2dB. special "X -cut" heads
that add another octave of bass,
(flat all the way down to 25Hz!),
solenoid operation, Multi -Peak re-
cording indicators, and a host of
other audiophilia. All for just $799:'

Stop in and take advantage of
the free metal tape with each deck,
and free posters and T-shirts, while
supplies last.

But stunning as JVC's new metal
decks are, free offers like these
won't last for long.

Now you're ready for JVC.

JVL
US JVC CORP
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How does a poor engineer cope with
that?

Prime Acoustics
To me, the prime consideration in a

classical music recording is the concert
hall acoustics. Ideally, the hall should
be large enough for the full expression
of the most fortissimo music passages
without overloading the hall, but not
so large as to excite resonant and re-
flective modes that produce slap -back,
flutter et:ho, and other acoustic anom-
alies. The reverberation period should
fall within 1.7 to 2.2 S, and the decay
should be smooth with no "shelving."
The acoustics should lend warmth, air-
iness, and sonority to the instruments

of the orchestra, but not so much that
inner detail is obscured. Orchestral
balances should be such that one sec-
tion does not overwhelm another .. .

for example, trumpets and trombones
should not acoustically "swamp" the
first violins into inaudibility. Contra -
bassi and low percussion should have
good projection, with solidity and
weight, yet maintain good articulation.
There are very few concert halls,
indeed, that can meet such demand-
ing criteria as I have just described. A
limited amount of correction can be
accomplished by microphone tech-
niques in halls with acoustic anoma-
lies, but frankly, I'd rather not under-
take the recording if the hall is not first

You ordinarily see Martin speakers advertised one at a time. But there
are 16 superb, sweet-sounding Martin speaker models, manufactured in
one or more of our four production facilities in the USA, France. Spain or
Norway - ranging in price from $99 to $750.

We make only one kind of product ... fine loudspeakers. They are metic-
ulously crafted one by one for a discerning audience which demands the
Sound of Perfection.

Martin Speaker Div.
Eastman Sound Mfg. Co
Mickleton, N.J. 08056
609/423-0100

rate. Since there are so few really good
concert halls in existence, many engi-
neers, including myself, make a sort of
hobby of ferreting out good recording
locales in the various cities we visit.

I should hasten to also point out
that a great concert hall is not neces-
sarily a great recording hall. Especially
with older halls, the prime goal of the
architects was an attractive edifice
where a considerable number of peo-
ple could enjoy listening to a concert
in relative comfort. Recording was vir-
tually unknown, and, for that matter,
so was the science of acoustics. A
good concert hall was a matter of hap-
penstance. Naturally, a given hall
gained a reputation as a good concert
hall when the sound of the orchestra
pleased the large number of people
seated in the audience. Of course, the
acoustic response of a hall changes
when it is empty, and some of the old
great halls become too reverberant for
recording when they are empty. In the
best of all possible worlds, no one
could fault Professor Ashley's formula
for the successful recording of sym-
phonic music. But in the harsh realities
of real -life symphonic recording, the
recording engineer must cope with
acoustic anomalies, which exist even
in so-called good halls or, in many cas-
es, admit the problems are insoluble,
or worst of all ... make a good record-
ing of an inferior hall.

Lore of Halls
Herewith, some lore about concert

halls and symphonic recording locales
that Prof. Ashley and you, dear reader,
may find interesting:

Carnegie Hall, so beloved of Prof.
Ashley, has been intermittently used
for symphonic recording for many
years, but has been on a steady de-
cline for this purpose for some time
now. It has all the desirable qualities
previously noted. When empty, the re-
verberation period is about 1.7 S, and
the decay is quite smooth. Why then
the decline? For one thing, the hall is
incredibly busy, in use almost every
day. If you are going to record there, it
will have to be after midnight when
you start or very early in the daylight
hours. Since few symphonic record-
ings can be accomplished in one day,
you would have to dismantle your re-
cording setup every day to make way
for an evening concert, and reset the
next day. The hall is also expensive in
terms of rental and high fees for union
stagehands who must move your re-
cording equipment in and out of the
hall, plus handle setup and break-
down of the orchestra. The major
problem, however, is that Carnegie
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trol from across the room. Both decks also feature Al WAs
exclusive Double Needle Meters for simultaneous moni-
toring o6 Peak and VU.

AIWA's newest AD -6700 and AD -L40 are just as
sophisticated.

The .r 1D-6700 offers 2 -head design, convenient Auto/
Repeat with Memory Switch, full -function wireless remote
control and an amazingly accurate 9 -point LED peak
power cisplay in three dramatic colors.

AIWA's ultra -modern AD -L40 offers the only 20 -point
LED horizontal peak power bar graph you can buy-for

instant three -color warning of distortion.

« ) L_.,

Put metal tape where it will
do the most good.

Again AIWA leads the way toward the ultimate in cassette
technology-with three of the most sophisticated metal -
capacity decks you can buy: the AIWA AD-6900MK II,
AD -6700 and AD -L40.

Performance is simply unparalleled.
At -20 dB recording, AIWA's state-of-the-art AD-

6900MK II boasts a frequency response of 20 20,003
Hz with metal tape Even at 0 dB, frequency response is
an exceptionally broad 252 12.500 Hz =3 dB.

This superb performance is maximized by AIWA's ex-
tremely durable Ferrite Combination V -Cut (CVC) play-
back/record head. With the best possible
gap widths of 5 microns for recording and
1 micron for playback.

The AD-6900MK li's unique 3 -head de-
sign not only lets ycu compare source with
tape during recording-it &so permits tie
most precise bias adjustment available
today for FeCr. ár03 and all other LH/No-
mal tapes: AIWA's exclusive FLAT RE-
SPONSE TUNING SYSTEM.

And only AIWA's AD-6900MK II and AD -
6700 offer advanced feather -touch logic
controls including Cue & Review-plus ex-
clusive full -function wireless remote ccn-

Al three decks were designed with a spe-
cial Ferrite double -gap erase head and
high -power erase circuitry.

So if you're ready for metal tape, put it
where it will do the most good. Inside
AIWA's incredibly advanced AD-6900MK
II, AD -6700 or AD -L40.

Upgrade toA f WA
Distributed in the U s. by. AIWA AMERICA INC.,

35 Oxford Drive Moonachie. New Jersey 07074.
Distributed in Canada by. SHRIRO (CANADA) LTD.
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THIS REMARKABLE
CASSETTE DECK

COULD ONLY
COME FROM

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 professional 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 CR4029 at the stan-
dard 1'/a ips speed and you'll have
outstanding recordings. But that's
just the beginning. Switch to the new
high-speed 33/4 ips and the CR4029
delivers an incredible 30Hz-20kHz
± 3 dB frequency response (using
normal tape). What'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 C90 cassette will
record a full album at 33/4 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-
quency 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 Particle Tape at 1 7/8 ips (4(1VÚ)

Typical response 30Hz.18kHz 1

i/ --Normal Tape atl3 3/4 ips (i2OVU)
Typical response 30Hz.20kHz

30Hz 1000Hz 20kHz ?7 Hz

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



THREE HEAD SYSTEM WITH DUAL PROCESS DOLBY

Cassette housing

iak
Erase head Recordli

Dolby \ head
Source encode

Tape

Playback
head Dolt', \

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
function. There's a wide 4 pm gap
VHT record head for the best possible
signal-to-noise ratio. A narrow 1 µm
gap VHT playback head improves
frequency response. And a Sendust
alloy 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-
alt absolute must for serious record-

VHT RECORD AND PLAYBACK HEADS

VHT head
material
Record hea

Triple shield
to eliminate
external
interference

,-Shaped to provide
ideal 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.

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/a ips speed, combin-
ing high performance with long play.
Or use normal tape at the new 33/4 ips
speed for both economy and superior
performance. Or choose the ultimate:
metal tape at high speed 33/4 ips, and
exceed the expectations of the most
critical enthusiasts.

IT'S WHAT YOU'D EXPECT
FROM THE NEW FISHER. We in-
vented High Fidelity 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 our tradi-
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, California 91311.

©Fisher Corp. 1979.

SPECIFICATIONS:
Motor
Drive System
Number of Heads
Head Material
Wow and Flutter

1'h ips 0.06% WRMS
3'/'ips 0.05% WRMS

Signal -to -Noise Ratio
(CCIR Weighted)
(Dolby Oft) 52dB
(Dolby On) 62dB

Frequency Response 1'I. ips
Normal Tape(± 3dB) 30Hz-14kHz
CrO,Tape(± 3dB) 30Hz-16kHz

(1) DC -Servo
(1)Capstan

3
VHT/Sendust

Frequency Response VI. ips
FeCr Tape( ;3dB) 30Hz-16kHz
Metal Tape( ± 3dB) 30Hz-18kHz

Frequency Response 3'/' ips
Normal Tape( ± 3dB) 3OHz-20kHz
CrOr Tape (± 3dB) 30Hz-22kHz
FeCr Tape ( ± 3dB) 30Hz-22kHz
Metal Tape (± 3dB) 30Hz-25kHz

Total Harmonic Distortion at OVU
V/. ips 1.5%
35Hips 1.2%

Tape Selector Switch Norm.. CrOz, FeCr,
Metal

Bias Fine Adjustment ± 20%

Dolby is a registered trademark of Dolby Laboratories.

.`ew  FISHER
The first name in high fidelity.'
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Hall is noisy in terms of room rumble
caused by the vibrations from heavy
New York traffic and, worst of all, low
and subsonic vibrations generated by
the subway trains which pass under-
neath! Needless to say, many kinds of
filters have been tried to cope with
this noise, but most remove some of
the extreme low -frequency content of
the music as well, and this discourages
their use. I well remember that just af-
ter the 1956 Hungarian uprising, maes-
tro Antal Dorati conducted the refu-
gee Philharmonica Hungarica orches-
tra in an evening concert in Carnegie
Hall, and at midnight Bob Fine (of
Mercury Records' "Olympian Series"

fame) and I began to record the
orchestra. We were armed with a sub-
way train schedule furnished by the
city, and at that hour the trains ran 24
minutes apart. We stopped recording
altogether during the passage of the
trains, and this was some help in the
rumble problem.

Changes and Improvements
One of the best recording venues in

the Unites States once was Orchestra
Hall in Chicago. This is where Fine
made the first of the Mercury "Olym-
pian Series" recordings with the Chica-
go Symphony, and he was the first to
use the Telefunken U-47 microphone

»WW,
Quality Music, Quality Pressings, Quality Sound

Nautilus Half -Speed Mastered Series

Nautilus Recordings premiers The Half -Speed Mas-
ter Series. These high quality discs are produced from
the original master tapes, mastered at half -speed to
insure maximum fidelity and then pressed on 100%
virgin vinyl to bring you all the music.
Coming soon, The Doobie Bros., America, Pablo
Cruise, Joan Baez, John Klemmer and Tim Weisberg.
Expect more from Nautilus Recordings.

Produced by Mike Flicker

Nautilus Recordings
761 Shell Beach Rd.

Pismo Beach, CA 93449
(805) 773-1848

Dealer Inquiries invited

Ciuiti'
recordings

for this type of recording. While he
was recording the orchestra mono-
phonically, I was simultaneously mak-
ing experimental stereo recordings of
the group with a pair of U -47s in the
omni pattern. Orchestra Hall was sim-
ply luscious for recording, with a re-
verberation time of about 1.9 S when
empty. In 1965, a wealthy patron of
the Chicago Symphony gave money to
remodel the hall, and, in addition to
new seats and other improvements,
they modified the curved proscenium
that swept from the ceiling down to
the back of the stage. In the original
configuration, the stage did not form a
"room within a room" as in most halls,
but was open and largely responsible
for the great recording acoustics. The
remodeling caused a disastrous reduc-
tion in the reverberation time of the
hall, to a much too dry 0.9 S. Because
of this, all the companies that record-
ed the Chicago Symphony began to
record them in the nearby Shriner's
Medinah Temple. This is a largish hall
with a very deep stage, and, depend-
ing on the engineers involved, some
quite fine recordings have been made
there. Some years later, Orchestra Hall
was further modified, and the rever-
beration time rose to 1.4 S ... better,
but still lacking. Now, it is well known
that symphony orchestra players gen-
erally like to perform in their "home"
hall and, if at all possible, record in it
as well. Just recently, Deutsche Gram-
mophon, who regularly record in the
Chicago Symphony, tried a unique
experiment. Wanting to satisfy the
Chicago musicians, they spread heavy -
gauge vinyl sheeting over all the seats
in the hall. The seats, because of their
upholstery, represented a considerable
amount of acoustic absorption, and
the vinyl sheeting reflected sufficient
sound to lower the absorption in the
hall and raise the reverberation time.
Thus, the musicians. were able to
record in Orchestra Hall once more,
and although I understand they do not
always use this setup, it is a step in the
right direction.

After having told this encouraging
story about trying to cope with mar-
ginal recording acoustics, here is the
other side of the coin. . . .A well-
known record company, which re-
cords in a famous concert hall, uses
multi -mike, close-up recording (up to
32 mikes!) to the extent that they
swamp the natural acoustics of the
hall and, in fact, are forced to add arti-
ficial reverb!

So it takes all kinds, Prof. Ashley.
Your recording utopia will probably
never be realized in the real world, but
let us both hope the clinically reveal-
ing sound of digital recording may
change all that! A

Enter No. 33 on Reader Service Card
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THE PHASE 8000 IS AS CLOSE
TO PERHETAS YOU CAN GET.

SIGNAL/NOISE: -78.3B.
WOW & FLUTTER: 0.011¡%.

TRACKING ERROR O.
SKATING FORCE O.

No other turntable can mach she Phase 8(Q10,
because no other turntable has st-ch advanced

motors. You can't buy a quieter turntable.
Or one with as low wow & flutter.

Or one that tracks better.
The Phase 8000's =angential tracking tine

arrr. keeps the stylus in perfe190° tangent uith
the grooves. It's the same way tie mash disc was cut, so the

motion of your stylus is identical to the cu_t_rheadstyles. There's
absolutely no tracking (Istortior. No crosstalk.

No skating fo-ce teat can actual y re -cut your grooves.

NEW LINEAR MOTOR ELIMINATES
MECHANICAL LINK eXGE

Other manufacture rs have trieu to move
taiential tone amts with worm gears.

Pelts. Rollers. All with the same
sad result: Me hanical connectiors
pass on the noise and vibration of the motor.

The Phase 8J00 solves this problem with an
i i i nious Linear Motor The tone arm base is a
1Knnanently n-alnnetized armature that glides
Bong guide bars above electro -magnetic coils.
The arm moves by direct induction-not mech-
ani<al connection. So there's virtually no noise.

aside the t me arm, an opto -electronic
c elector cell senses the slightest tricking error,

a td instantly sends correcting signals to keep the am on track.

flEW QUARTZ-PLL DIRECT DRIVE
Our new slaless, cureless Stable Hanging Rotor DC motor

v rtually eliminates "platter wobble:' Quick start/stop.
Sieeddeviation is over than 0.002% .

If you want to hear all these to hnical advantages
t anslated into musical improvements, contact you -
Phase Linear aadil (eater.

Phase Linear Corpora-ioe, 20121 nth Ave W, Lyanwood, WA 98036
EnterNo. 36 on Reader Service Card
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Aud.etc.Edward Tatnall Canby

NO NOISE! That's what we want
today, speaking negatively. Noise is

bugging us. We're spoiled by the digi-
tal system, which in both tape and disc
brings us extremely close to TOTAL SI-
LENCE in the absence of signal. That's
what we want! But we can't get it -
yet. At least not on discs. We are still
living with the LP in our own consum-
er systems, as we are living with analog
tape. We will for many a year, maybe.
Ten years? That's Philips' casual esti-
mate. Ten years of LP noise? How can
we ever stand it?

Well, dbx says it has the answer.
(And we can use it,
as never before.)
The dbx "noise-
less" encoded disc!
It's here - or
rather, it is back
and better. This
system was
launched once
before, quite
awhile ago, and
nobody noticed
very much. Wrong
moment. This time
is better and we
will probably no-
tice - we almost
have to. For if you
can't yet get noise-
less audio via digi-
tal, the very next
best way just has
to be via electronic -type noise reduc-
tion. You reduce the noise without af-
fecting the signal itself.

Or do you affect it? That's the vital
question.

Well, this new dbx disc is astonish-
ing. I can say that because I've heard
it. Here you have no more than a plain
old LP (specially cut and pressed) with
the same dbx II circuit for coding that
you already know from recent dbx
consumer products (and compatible
with them) - and it sounds, really,
truly, almost like digital. SILENCE!

I'm wary of the word "total" in re-
spect to any kind of silence - let's call
this audible silence, palpable silence,
the kind you almost feel, that makes
you think the system is switched off.
You hear - nothing. Except signal,
when & if. We get this sort of silence
out of the best component and pro
equipment (and leave it turned on for

days by mistake). We have heard it,
unbelievably, in demo after demo of
the new prototype digital discs and
the digital tape systems. All digital au-
dio has it because silence is inherent in
the system itself, which does not read
noise. (Well, hardly ever.)

But do we get it in our new LP
superdiscs, d -to -d or digital -derived?
Nope. Not even on the best and/or
most expensive. It may have been
there in the original signal but the
good old phono pickup and the LP
surface convert that silence very effi-
ciently into, at best, low noise.

There's only one way to achieve
minimal noise on standard LP and
that's via a scarce commodity called
"TLC." Tender Loving Care. But folks,
we really can't depend on TLC for our
mini -noise! It's inhuman. It isn't fair. If
the natural end state for milk is to be
sour, then the natural tendency for the
LP record is to be noisy. More Murphy
subsets. We aren't in the dairy biz and
we'll never, NEVER get predictably
quiet LP discs via any sort of regula-
tion, supervision or inspection, or even
with TLC. Well, again, hardly ever. But
that's not enough.

Surface Silence
So let's examine the dbx offering

and see what it might do to help -
short of digital. Dbx is ready. The com-
pany is now a subsidiary of BSR (USA)
Ltd., and it has a dynamic new boss -

man, Jerome E. Ruzicka, who is far
from noise -free. He recently was with
the Bose Corp. and now will talk your
ear off with enthusiasm for the dbx
"noiseless" disc, which is very much
his baby. He was so excited at his press
conference that he fairly sputtered,
and a good many of us went right
along with him. When, after his
speech, that vaunted SILENCE finally
hit our ears, it was indeed extraordi-
nary. This was definitely the first time
had heard an LP pressing, played
through a standard pickup, that actu-
ally compared for the ear with digital.

Especially in com-
parison with the
same recording in
an uncoded press-
ing.

Let's put it into
figures, unofficial. I
quote Bert Whyte
and others to the
effect that the limit
in S/N for the LP
(uncoded) is
around 60 dB. Nor-
mal, smooth LP
surfaces average
very roughly
around 45 dB be-
low a hypothetical
center point, the
standard 0 dB
level, if I read it
correctly. But these

last numbers, even with engineering
precision, are quite arbitrary because
of the huge plus -or -minus factor. In
practice, I would suggest, what with
the usual swishes, rumbles, ticks, pops,
mini -explosions (says my suffering
ear), a better everyday average might
be -30 dB with occasional violent
peaks (say no more!) up to +15.
"Noise louder than signal?" Of course.
You hear it every day.

If I am right, the coded dbx LP disc
plays back with an S/N that gets down
into the -70 dB range. Extraordinary if
true, and it surely accounts for what
my ears did not hear. This does indeed
compare favorably with digital specs.
Philips says the S/N figure for its com-
pact digital disc is -85 dB, and digital
tape goes down astronomically be-
yond -90. No-not quite totally silent.
But might as well be. If you stick your
ear right into the speaker on silent pas -
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Yamaha
decks the competition.

TC-720.
The 3 -head deck
for the creative
recordist.

l- you like to get involved w m your tape recording this
is tie deck for you.The bias rotary control and bpi t in pink
no se generator allow ycu lo line -adjust tre ceck'; n gh
frequency response to best su t the particular tace you
are using.The REC LEVEL ADJ controls and REC CA_ switch
allow you to further adjust the recording sans t vtyfb.
proper Dolby* NR tracking, resulting in ve y high- s final -to-
no se ratio and exceptionally clean sound The -C?20
also has a unique built-in "real time" echo facility vcu can
use this to add new dimensions of studio teal-sm ic -apes

TC-920B.
Mctching the Industry's f nest
separates in appearance as well as perforrrarce

For unparalleled performance, the TC-920B starts .With
the heads. Yamaha's un qLe pure Plasma Fr -esults in
Sendust heads of unparalleled purity, resLring in high
permeability of the core -or better sensitivi-y and playback
effi aiency, excellent SIN ratio, and greatly rec used
tapelhead wear.

Tie 9208 has a vast array o- audiophile -ea- ares Like the
unique FOCUS switch. In the 'SOFT" position, you will attain
a more relaxing, mellow qua i -y to the overall listening
effect. In the "SHARP" postion. you get a more crsply
punctuated high frequency sound quality. [here's c Iso a
fine bias adjust control tc ma-ch the deck s charac exist cs
to those of the actual tape n use.

A switchable subsonic filer cuts out subsonic interfer-
ence due to warped records line hum, etc , cnc clsc
safeguards your speake-s curing playbac < wi-hc u al-ering

recorded for playback in both your car and your
home. All these front panel features (and more) are backed
by reliable,advanced electronics.The Closed -Loop
Dual Capstan Drive l:eeps the tape at an ideal tension
for smooth head contact. An advanced Frequency
Generator servomotor transports the tape at a constant,
accurate speed with very high torque. High-performance,
low -noise amplifying circuits are used for the mic and
line inputs. All this superior performance is wrapped in a
beautiful simulated ebony cabinet.

'Dolby is a trade mark of Dolby Laboratories.

IrI1111iry=u;

;NW  a ."' c "

sound quality.The bar -graph peak level meters have a
fast/slow switch to adjust the recovery time of the meters .

for maximum control over the material you are recording..
The 920B's sleek black cabinetry enhances the high-

performance ook of -his studio quality deck. For maximum
convenience an ingenious hinged panel conceals
the less often used controls. Everything was done with striking
esthetics and'otal performance in mind.

The TC-720 and the TC-920B will bring the competition to
its knees, and will bring you to your feet, cheering. For
the full story, visit your ocal Yamaha Audio Specialty Dealer
listed in the Yellow Pages. Or write us: Yamaha, Audio
Division, P.O. Box 6600, Buena Park, CA 90622.

From Yamaha, naturally.

ENERGYFHONE STEREO ,I ICN
ENTERTAINMENT

a
<>YAMAHA
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sages (at your own risk), you just
might hear something but you proba-
bly wouldn't. So in terms of achieved
S/N via the LP record, dbx provides us
with exactly what we want in the most
negative abundance. This might very
well hold us until the digital disc gets
around, maybe within that 10 years or
so. That could be important.

Pay the Piper?
If dbx is this good, there must be a

catch, a price to pay, whatever its val-
ue. That price is in the compression -
expansion cycle, a treatment of the
whole signal through some pretty fan-

cy circuit work. And right there I see a
lot of leery faces and eyes looking
askance. That sort of thing? "'Jo -no"
We hate noise but we want our audio
pure and lovely, untouched by human
hands. Or extra electronic circuits,
thank you. We will even listen to all
that NOISE (gritting our teeth) in order
to preserve signal pristinity."

Or will we? It all depends.
The dbx system uses the long -famil-

iar two-step type of noise reduction,
via a pair of mirror -image circuits that
code the signal before recording and
then decode it in the playing, back to
where it started, at the same time tak-

The New ADS L810í-.11

" radical improvements
wouldn't have been

possible ..."*

(ADS 5 .05 shown with ophomal danos íF804

"ADS' Series II speakers are subtly improved úver the original versions
- radical improvements wouldn't have been possible consider ng the high
quaktyof the origi tats. The 810 was highly respected for its extreme carry,
and tor the na- ura , tight bass response it exhibitec. The Series it continues
to offer these attributes, will hand a more power, and have better high end
dispersion. A fine speaker has been made better, and we recommend it
highly. `"' 'As quoted bamttee Me y 1979 Complete Buyers'Guide To Sterea'M-F1 Equipment.

ADS has indeed spaned nothimg in the quest for perfectior. Less than
$375 apiece the ADS 81C is accurate enough for the professional
recording engineer and affardabHe enough for the lover of aoy'd music at
hone. Discover the best today. Discover the ADS L810 -II.

These is a selected ACS dealer near you.
For more information and complete reviews, write ADS, Dept. AU 9 , or call
1-8010-824-7888 (California 1-80C-852-7777) toll free and asic for Operator

483.

ADS Where technology serves music

ing any subsequently added noise
(uncoded) - say LP surfaces or tape
hiss - right down along with it to far
below "normal." Ideal result: Signal
unchanged, noise reduced. It's a nice
concept once you've got it straight in
the mind (which isn't always easy, I've
found). And there are many ways to
design the double circuitry. The idea
is, of course, best known today in the
popular "Dolbyized" cassette as well
as in Dolby professional equipment.
Indeed the two systems, Dolby and
dbx, fill very similar rival niches in au-
dio usage, both professional and con-
sumer. As we know, dbx even de-
signed a plug-in replacement for Dol-
by A pro equipment-they are that
close in type of function. Either one
does its noise reducing very well when
the two mirror -image circuits work as
intended. But, of course, one system
will not decode the other. There are
profound differences.

Those differences are technical and
do not belong here in detail. Yet the
two systems' basic principles are im-
portant if we are to evaluate the "fi" of
any sort of noise -reduced LP disc.

History into Future
There could be a Dolby disc-there

may be?-parallel to the familiar Dol-
by cassette. That would involve
"Dolbyizing" the disc itself and play-
ing it back through conventional Dol-
by B decode. Now there is, in fact, a
dbx disc (let's not speak of "dbx-ing")
and it works the same. The record is
dbx II encoded in the production pro-
cess and decoded in the playback
through reverse dbx circuitry, added to
your system in one form or another ac-
cording to need. As simple as the cas-
sette. Right here the Dolby/dbx simi-
larity ends. And the differences begin.

I think I can see why there could be
a dbx disc in our future and not a Dol-
by disc, though both are possible. The
most profound difference between
these systems is historical, which ex-
plains a lot.

Dbx is newer, goes further (-30 dB to
Dolby's approximate -10 dB) and takes
bigger risks, at least in theory, by bold-
ly treating the whole signal. Dbx de-
pends on the incredible accuracy of
modern electronic design. Dolby, de-
signed in an earlier time, most ingeni-
ously avoids that risk, and that is why
Dolby is still with us. A very neat and
interesting comparison.

Dolby's circuit came out of the early
1960s in its original launching, which is
a very long while ago in audio terms.
To my mind Ray Dolby's thinking at
that time had the real quality of gen-
ius, safety -pin type. It was simple,
unerring, and to the point. Nobody

Analog & Digital Systems, Inc., Ore PrDgress Way, WiIrr igton. MA 01387 (617 653-5400 AUDIO  December 1979
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The standard

be high bias standard.
In the past few years, these fine deck
manufacturers have helped to push
the cassette medium ever closer to
the ultimate boundaries of high
fidelity. 'Ibday, their best decks
can produce results that are
virtually indistinguishable
from those of the best reel-to-
reel machines.

Through all of their tech-
nical breakthroughs,they've
had one thing in common.
They all use TDK SA as
their reference tape for the
high bias position. These
manufacturers wanted a
tape that could extract
every last drop of per-
formance from their decks
and they chose SA.

And to make sure that
kind of performance
is duplicated by each
and every deck that
comes off the assembly
line, these manufac-
turers use SA to align
their decks before they
leave the factory.

En:er No. 57 on Reader Service Card

1979 TDK Electronics Corp.

Which makes SA the logical choice
for home use; the best way to be sure
you get all the sound you've paid for.

But sound isn't the only reason
SA is the high bias standard. Its
super -precision mechanism is the
most advanced and reliable TDK has
ever made-and we've been backing
our cassettes with a full lifetime
warranty* longer than anyone else
in hi fi-more than 10 years.

So if you would like to raise your
own recording standards, simply switch
to the tape that's become a recording
legend-TDK SA. TDK Electronics
Corp., Garden City, NY 11530.

The machine for your machine.
'In the unlikely event that any TDK casotle eYQ leis to perform due to a detect in materials

or wr.fkmanshrp empty return t to your local dealer or to TOO for a tree replacement
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appreciates
great music is sure to
appreciate these special
recordings.

Each contains selected
cuts performed by some of
the world's greatest jazz,
rock and classical
musicians. And
each has
been
specially
selected under
our supervision
to bring out the

else thought of it. Dolby A, the origi-
nal, and Dolby B, for consumers, each
remain the same today in their operat-
ing parameters as they always have
been-and interchangeable right
down the line, old and new. The Dol-
by system is hellishly clever-it
"solved" the problem of signal purity
by simply leaving the signal
untouched. All but a tiny fraction in
the very low-level area. The ear's
masking ability, ignoring noise in the
presence of louder signal, had been
used before but this was an ingenious
application. For most of the signal,
Dolby was a non -circuit. And it gave

us that 10 dB. Not surprising that the
pros went along in force! The idea still
holds-don't tamper with my signal.
Not any more than you have to. So
Dolby lives on.

But dbx can give us much more
noise reduction via the two -stage
approach-IF we accept treatment of
the whole signal, complete. That's the
rub. Heads still shake at the thought.
Signal purity! We like it better than
ever. And dbx boldly grabs your entire
audio signal, not only compresses it 2:1
across the board, 100 -dB wide in the
dynamics, but even adds pre -emphasis
up at the top and de -emphasis in the

MAXELL MAIDS
A RECORD OFFER

WORTH LISTENING TO.

maxell

Get one of these albums free
when you buy 3 Maxell UD-XL cassettes.

Anyone who most in your equipment.
All you have to do to get

one free is buy 3 UD-XL 190
or 3 UD-XL II 90 cassettes.

That way, you'll not only
be getting some great tape,

you'll also be getting
some great

music to
listen to.
Offer good
at participat-
ing dealers
while supplies
last

maxellllllllllllll I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1IIIIIIIIIIIII
-e Moonochle N J. 07074.

playback. That's tampering, if you feel
that way. But look at the results. Not
merely all that noise reduction. A
grandly widened range in the replay-
ing, a full 100 dB instead of the safe
average 50 dB or so of the usual LP.
Dbx puts no more than 50 dB on the
record, cuts narrower grooves closer
together (thanks to much lower maxi-
mum excursion in the lows), and over-
all cuts out nearer the edge for cleaner
inner -groove sound in the same play-
ing time. That makes for new flexibili-
ty. The mechanical strains on the LP -
groove system itself are neatly trans-
ferred to the more capable electronic
area.

Dbx even goes back to the master
tapes (or wide -dynamics d -to -d cut-
ting) to find its 100 dB of dynamic
range, often reduced for the standard
LP cutting. Remastering. It's a whole
new version of the recording, maxim-
ized to take advantage of every favor-
able break provided by this code -de-
code procedure. Pretty good, eh? Solid
thinking. But how about the signal
quality?

I'll give no specs, but the argument
is straightforward. Since the mid -Six-
ties there have been enormous ad-
vances in audio electronics. We have
learned to "treat" our audio signals, in
whatever way, in many ways, with in-
credible precision and lack of distor-
tion even in systems of great complexi-
ty. Our signals go in clean, travel
through a million or so modifiers-and
come out clean. Just compare ampli-
fier specs of 20 years back and today.
Look inside our audio gadgetry, al-
ready in wide hi-fi use. Study Peter
Scheiber. It's a new electronic world.

And thanks to transistors and then
circuit boards and ICs, we can build
enormously sophisticated circuits that
still manage to be practical and rea-
sonably cheap to produce. We know
how to make them work not only with
low distortion but with uncanny preci-
sion. Enough said.

New -Era Cleanliness
So now, maybe, we can indeed grab

the whole of a signal, put it through
compression and re -expansion and
more, and come out clean? Maybe not
quite 100 percent. But close. Without
any specs at all, that is the argument.

Dbx, you understand, comes straight
out of this new era and has had the
time to become highly knowledgeable
in noise -related compression/expan-
sion techniques. If I am right, then, the
dbx II circuitry is a very sophisticated
product of recent advanced thinking.
It has to be. I think maybe I'd trust my
best audio to it. Would you? You'll
have to decide.

Enter No. 26 on Reader Service Card
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INTRODUCING THE B&W 801.
THE END OF THE BEGINNING.

Speaker design, as any
engineer will tell you, tradi-

tionally involves compromises and
trade-offs. Visions of perfection sacri-
ficed to practical considerations.

But does it have to be this way?
B&W doesn't think so and

they've designed the loudspeaker to
prove it, the B&W 801.

No more compromises.
With the 801, B&W engineers

have broken with conventional design
practices, not to mention conventional
technology, to create a loudspeaker
that surpasses, in every audible
respect, the finest currently available.

The outstanding performance of
the B&W 801 is directly traceable to a
massive investment in research and
development. From the computer
models employed in its design to the
laser interferometry used to measure

the behavior of its individual compo-
nents, this landmark in loudspeaker
technology represents an uncompro-
mising commitment to excellence.

Critically matched drive units
using new materials and fabrication
techniques are employed throughout.
A computer optimized, 4th -order
crossover network maintains Uniform
sound pressure/frequency response
and correct phase characteristics. In
addition, a unique electronic overload
protection device continually senses
the voltage applied to each driver and
if safe values are exceeded, cuts off
the signal. A convenient reset button
restores operation.

The striking two-part enclosure
has been precisely matched to the
individual drive units with a staggered,
in -line driver configuration insuring
wide horizontal dispersion and the
time arrival correction needed to yield
a coherent wavefront. Finally, the en-
closure has been contoured to mini-
mize secondary diffraction effects.

For the discerning few.
To be sure, the 801 isn't for every-

one. Both price and limited production
effectively preclude widespread use.
However, if you are unwilling to settle
for anything less than a supremely
accurate loudspeaker fully capable of
recreating every nuance of the original
performance, the B&W 801 is for you.

A visit to your B&W audio
specialist will prove conclusively that
the B&W 801 represents a quantum
leap in loudspeaker technology-
a singular end to the beginning.

For additional information write:
Anglo American Audio Co., Inc.,
P.O. Box 653, Buffalo, N.Y. 14240.
In Canada: Remcron Electronics Ltd.

B&W Loudspeakers.
The next step up.
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Ifyou can finda receiver
that doesmore.

DC configuration Relay protection 18 LED logarithmic Logarithmic 2 phono inputs
' Oa. power amplifier with LED power display volumeattenuator

Connections for Bass/midrange/
3 pair of speakers treble tone controls

with variable turn-
over frequencies
and by-pass

Scott's new 390R is perhaps the
most complete receiver ever made.

A professional control center for your
entire sound system, the 390R delivers a
full 120 watts per channel min. RMS, at
8 ohms from 20-20,000 Hz with no more
than 0.03%THD. And it offers more options,
features and flexibility than you'll find
on most separates.

Compare the Scott 390R with any other
receiver on the market today. If you can
find one that does more ... buy it.

Twin position Front panel acces- 2 tape monitors
active subsonic sory switch with full tape copy
and high filters capability

For specifications on our com-
plete line of audio components,

contact your nearest Scott dealer, or
write H.H. Scott, Inc., 20 Commerce
Way, Dept. J R, Woburn, MA 01801.

f+f

t.

SCOTT
The Name to listen to.
Makers of high quality high fidelity equipment since 1947.

Enter No. 46 on Reader Service Card

THE CELESTION DITTON 342.

ITSRANG Y HITS YOU
RIGH ' - EARS.

From the incredible bravura of a diva's
high C to the seemingly subliminal low
E of a string bass. From the explosion
of a faraway cannon to the fragile ting
of a triangle floating across the room.

That's Range -ability' in the Celestion
Ditton 332.

Celestion's Range -ability is also pure
pronouncement at any volume-from
a level barely perceptible to an over-
powering 107dB. Through it all, the
Ditton 332 maintains exceptional
linearity, imaging, dynamic range and
high efficiency.

Celestion manufactures each corn-

ponent for its speakers. The result is an
integrated acoustic suspension system
of superbly efficient elements backed by
over 55 years of speaker manufac-
turing craftmanship.

Your pair of Ditton 332 cabinets will
look as good as they sound. Finishes of
oiled American walnut or elm are
available.

Range -ability. Finally, listening
becomes an experience.

celestion
international

Of course, there are a few minor an-
cillary problems before this dbx disc
can get through to us in the millions
and save our noiseless souls. No new
recording system will succeed without
a very substantial software immediate-
ly available. By itself, the system is

nothing. We know what Philips has in
store for us in its digital baby disc-the
best of Europe and the world. Do you
remember the stacks of ready LPs that
came from Columbia right at the
beginning? What can a smallish outfit
like dbx, not a record company at all,
do on its own?

Well, quite a lot, it seems. Bossman
Ruzicka understands the crucial aspect
of available software and he is going
to strenuous lengths. Dbx isn't about
to buy out RCA or Columbia, but
they're not going to toss you only a
few tiny labels, take it or leave it.
Instead, they are setting up an emer-
gency ad hoc processing and distribu-
tion department at dbx that will do
everything, almost anything, that
might help a record label to get started
and avoid the ominous problem of
wasteful double inventory-a separate
disc for each type, dbx and standard.
There will be no double inventory.
Dbx takes on the coded version, does
the vital remastering from early -gener-
ation originals; dbx in effect buys the
records from the label and distributes
them. A big strain on the resources,
but that seems to be the way they'll do
it, for the present. It is a brilliant,
brave, and positive approach. It may
well work. Anything, anything that
gets this product out on the market in
quantity is good.

Needless to say, the decoding end
of the process is right in dbx's alley.
Most of the recent dbx components al-
ready can decode the new record, and
there is a new Model 21, just for disc.
Other decoding configurations, built
into phono equipment, should follow
according to need as with the Dolby
cassette.

Now don't laugh. As of the first
press conference some months ago,
dbx had exactly 19 releases on its list
of coded LPs and a few more under
the hat. Not exactly a Schwann cata-
logful. But that very day they an-
nounced that Vanguard was on board
and they have Vox -Turnabout, two im-
portant labels for a good start. Also
smaller labels, plus their own au-
diophile specialty line, beginning with
the work of Mark Levinson. The big
companies are another story-they
will act reluctant, you can bet. Even so,
we should look carefully and listen
with care to the dbx sound. It just
might rescue us from LP noise for
some years to come. Lovely idea. A

AUDIO  December 1979
Enter No. 8 on Reader Service Card



The spea er on the left is
the best selling, most popular
car stereo speaker ever. The
Jensen Triaxial'® 3 -way speaker
system.

The speaker on the right
is one that's replacing it.
The new Jensen Series I Triax®
The one with even higher effi-
ciency. More power. More guts.

Sure, they look alike.
But the similarity ends
there.

Higher power
handling.

Believe it. The
new 6" x 9" Series I
Triax is rated at 50
watts continuous
average power, com-
pared to 30 watts for the
old Triaxial. Which
means it'll take more
power-more heat-and
more abuse from high power
car stereo units, without sac-
rificing musical accuracy at the
expense of high volume levels.

Why can it take more
power? Because of its new,
larger oven -cured one inch voice
coil. It offers 66% greater
power handling for superior
durability. And because the
special piezoelectric solid state
tweeter is virtually indestruc-
tible, yet sensitive to every
musical nuance.

The efficiency expert.
Like all of the new Jensen

Series I speakers, the Triax is
more efficient than ever, thanks
to our special high compliance
cones with Flexair® rim suspen-
sion, 4 Ohm impedance and
new, more efficient motor
structures. Which translates to
very high efficiency that lets

Flexair'S rim
suspension.

Piezoelectric solid
state tweeter

20 -ounce one-piece
ceramic magnet

66% greater power
handling capability

Oven -cured une inch
voice coil.

Jensen Series I speakers play
louder with less power for
smoother, distortion -free music
in your car.

JENSEN
The thrill of being there.

4136 N. United Parkway
Schiller Park, Illinois 60176

"Triaxial" and "Triax"riax" are the registered trademarks
identifying the patented 3 -way speaker systems of
Jensen Sound Laboratories. (U.S. Patent No.
4,122.315)

More improvements.
The Series I Triax fea-

tures an improved, 20 -ounce
ceramic magnet structure for
deep, well-defined bass. Also
a new, rugged gasket for a tight
acoustic seal. Black zinc
chromate plating insures cor-
rosion resistance.

We also designed it to be
easier to install than the old

Triaxial with the stud -
mounted grille.

Some things don't
change.
There are some

things we just couldn't
improve. Like the idea

of an individual woofer,
tweeter and midrange
balanced for accurate
sound reproduction.

We also haven't
changed our commitment

to quality. And to back it up,
we steadfastly support our full
line of Jensen Series I speak-
ers with an excellent one year
limited warranty.

"But they still look
the same..."

You say you still can't see
any difference between the old
Triaxial on the left and the new
Series I Triaxial on the right.
Maybe not. But you sure will
be able to hear the difference.
And after all, that's the guts of
the matter.

Enter No. 58 on Reader Service Card



low-level signal processing circuits are
powered from a separate power sup-
ply module and operate with a total of
20,000 pF of regulation. The two -unit

28

Threshold Preamp
Model SL -10 has direct -coupled

cascode, Class -A circuitry featuring
switchable capacitance and im-
pedance phono-cartridge loading and
a pre-preamp stage for moving -coil or
ribbon phono cartridges. Input facili-
ties are included for three high-level
sources, and there is input -monitor
switching for a single recorder. The

Sony Headphones
Model DR -6M folding stereo head-

phones have 50 -cm diameter cone -
type drivers with a specified sensitivity
of 110 dB/mW and a frequency re-
sponse of 20 Hz to 20 kHz. Rated
output is 10 mW, with a maximum
of 100 mW. The 12.35 -ounce head-
phones are suited for monitoring
while recording live performances
or off -the -air. Price: $58.00.

Enter No. 101 on Reader Service Card
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modular design makes use of Dale and
Corning metal -film resistors; gold-
plated connectors, circuit paths, and
switch contacts; a Waters conductive -
plastic, environmentally sealed dual
pot, and individually curve -traced,
high -gain, 200 -MHz semiconductors.
Price: $943.00.

Enter No. 100 on Reader Service Card

Gold Line Spectrum Analyzer
Model ASA -10 is a hand-held unit

which covers 10 octaves over an ad-
justable 35 -dB range in the LED
readout display. Three response
modes include fast, slow, and hold for
easier analysis. Optional accessories
include the PN-2 pink -noise generator,
45-PWN 45 -rpm pink- and white -noise
recording, and an adjustable mount.
Prices: Kit, $139.95; wired, $199.95.

Enter No. 102 on Reader Service Card



SAE Two Receiver
Model R9 is a 90 -watt unit featuring

digital FM and AM frequency readout,
digitally synthesized quartz -locked
tuning, and four -function fluorescent
metering, which show AM signal
strength, FM signal strength and multi -
path, power output, and output level

Niles Audio Patchbox
Model CPM-31 Universal Compo-

nent Patching Matrix is a 5x5 input vs.
output patch bay which provides al-
most any combination of switching,
patching, dubbing, mixing, monitor-
ing, and signal processing the user
might ever require. Price: $169.95.

Enter No. 104 on Reader Service Card
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at the tape -out jacks.. Other features
include an external processor loop for
noise -reduction or equalizer accesso-
ries, a varactor touch tuning control,
an automatic scanning capability,

Bang & Olufsen Turntable
The Beogram 3400 features touch

control buttons on a slanting front
panel located outside the dustcover
for greater convenience. An automatic
sensor assures that the belt -driven
turntable will operate only when a

headphone output, three tone con-
trols, and two-way tape dubbing.
Price: $800.00.

Enter No. 103 on Reader Service Card

record is on the platter. Because of its
patented suspension system, playing
will not be affected even if the dust -
cover is slammed. The unit includes a
low -mass tonearm and matched car-
tridge with elliptical naked diamond
stylus. A special coating on the platter
helps dissipate static electricity to pre-
vent dust collection on records. Price:
$425.00.

Enter No. 105 on Reader Service Card
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® KEN WOODd00

r:

Kenwocd Amplifier
Model KA-60" is a high-speed d.c.

integrated air pifier said to react in-
stantane3usly to transient signals
without a time lag that causes spuri-

Phase Linear Turntable
Model 8)04) series Two has linear

tracking Unlearn -hat traces a r3ccrd's
grooves it the same way that the
grooves are cut This eliminates track-
ing error, prevenrts harmonic distor-
tion, and 'awes.. crosstalk and M dis-
tortion. The :near motor, wh. cF drives

o

Marantz Cassette Deck
Model SD9110( Compudect, with

metal tape capalility, offers a c-oice
of two memory functions that allow
the user to poogram up to selec-
tions. Fea:ures include three Sendust
alloy heads, two d.c. motors, a ioEble-
Dolby system, and two -speed opera-
tion. At 33/4 ips, wow mad fllt'er is
specified at 0._3 percent W rues; fre-
quenc). response is 25 Hz to 20 kHz, ±3
dB, for norm¿l tapes. Price: 57:5.00.

Ente- Nc. 108 or Reader Se-vica Card

ous distortion or TIM. I- addition
dual power supplies elimiiate cros-
stalk or transients. It del hers 60 W
rms/channel, both charm -eh driven

the tonearm directly, and an optical
no -contact servo shut-off sy4em en-
hance S/N to better than :e dB. The
platter drive system incarcerates
Hall effect direct -drive m.ror will -
Quartz PR system. The motcrs speed

into 8 ohms, from 2t' Hz to 20 kHz,
with THD less than 0.02 percent. Price:
$399.00.

Enter Na. - C.5 on Reada- Service Card

precision is slated to be 0.002 percent,
with wow tad flutte- less than 0.013
percent W Etas. Price: $749.95.

Enter No. - C' on Reada- Service Cad
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LAUNCHING A NEW ERA IN THE
REPRODUCTION OF MUSIC FROM RECORDS.
A strong claim, but true. The Concorde combines
a cartridge and headshell in a single form, but
weighs less than most headshells alone. The
reduction in record wear and distortion, and the
ability to track accurately despite warpage, pay
incalculable dividends to music lovers.

Ortofon dealers are now ready to demonstrate the
Concorde. It's worth a visit just to see and hear
this remarkable cartridge that stands at the very
frontier of music reproduction technology. For
complete information write: Ortofon, 122 Dupont
Street, Plainview, New York 11803.

orroFon
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Dear.tor
Twanks
Dear Editor:

Bob Gary's "Tweaking Your Turn-
table" has saved me money and ex-
tended the life of my ten -year -old
turntable.

After reading his article in the May
issue, I removed about three grams of
excess trim, stylus guard and fingerlift
from the pickup shell of my turntable.
The results were immediately audible.
For the first time, my Shure V-15 Type
Ill cartridge tracked "ffff" passages
flawlessly. I had been told that I

shouldn't be using a high -compliance
cartridge in a relatively high -mass arm.
Now, with the help of Mr. Gary, I feel
that I have alleviated that problem,
and I am again more than happy with
my equipment.

Incidentally, during the installation
of my V-15 Type Ill cartridge, I broke
the stylus shank. Thinking the unused
diamond might still be of some value,
I called Shure Brothers. They immedi-

32 ately replaced the damaged assembly
free of charge. Shure Brothers not only
makes a great product - they care
about their customers.

Joseph Reese
Chicago, Ill.

Wideband Woodpecker
Dear Editor:

In the July, 1979, issue of Audio, Mr.
Curtiss R. Schafer makes reference to a
particular source of interference on
the short-wave bands, and in the edi-
torial reply you state that it "would be
interesting" to receive comments from
others regarding the interference.

As an active radio amateur (as well

Howard T. Souther, retired Senior
Vice President of Engineering/Manu-
facturing for the Koss Corp., died of a
heart attack on September 11 at his
home in Milwaukee, Wisconsin.

Mr. Souther, who was 69, received
his degree in electrical engineering
from the Univ. of Arizona. During a
long association with the motion pic-
ture industry, he was a significant con-
tributor to the improvement of sound
quality. As a market director from 1949
to 1959, Souther helped make Electro -
Voice a household name in the hi-fi
field.

as audiophile), I am quite familiar with
the interference to which Mr. Schafer
refers. For the past year -and -a -half or
so, our friend the "Russian Woodpeck-
er" has frequented the 20 -meter ham
band with his characteristic pulse -
modulated signal which has earned
him this nickname.

Contrary to what Mr. Schafer's
friends' direction -finding equipment
may indicate, however, the source of
the interference is not within the U.S.,
but in the eastern part of the USSR.
Believe me, if it were in Bremerton,
Washington, as Mr. Schafer's friends
indicate, I would know it; I live there.

According to intelligence reports,
the offender is an "over -the -horizon"
radar prototype which operates in the
vicinity of 14 MHz. The pulsed wave-
form, however, is rich in harmonics,
and the total radiated energy from the
installation is so great that whenever
the Woodpecker comes on the air, the
whole world knows it.

Our State Department is aware of
the Woodpecker and the trouble he is
causing, but appears at this time to be
powerless. The Soviets have not de-
nied the existence of the Woodpecker,
but have taken no steps to eliminate
him, nor to move his frequency to one
less likely to interfere with other com-
munications.

Be assured, Mr. Schafer (and others
concerned): If the U.S.A. or any other
country wished to cause interference
to programming in the international
shortwave spectrum (3 to 30 MHz),
they would do it selectively, not with a
broad signal like that of the Wood-
pecker. It stands to reason that you

wouldn't interfere with your own sig-
nal (Voice of America, etc.) knowingly,
but the Woodpecker not only clobbers
VOA, but renders Radio Moscow un-
intelligible as well.

Patrick H. Bailey, K7KBN
Bremerton, Wash.

Somewhere, Over The Horizon...
In reference to Mr. Schafer's letter in

your July '79 column, the "noise" he
describes as staccato -like is generally
accepted as sounding like machine-
gun fire, and has been unofficially
named "Ivan The Terrible." The
"noise" usually occurs between 9 and
15 MHz with a bandwidth of 300 to
500 kHz wide (sometimes 1 MHz
wide), but is not confined to the
above parameters.

In December of 1976, the defense
departments of Scandinavian coun-
tries found what the "noise" was. They
called the U.S. Intelligence Agency
and had their suspicions confirmed.

It was a Russian over -the -horizon ra-
dar system. The radar systems watch
over the Canadian and U.S. missile
bases, and also the attack paths to the
Soviet Union. The system is still in the
testing stages, with four powerful
transmitters in the Kiev area.

The "noises" that Mr. Schafer's
direction -finding friends found are the
American over -the -horizon radar sta-
tions. What stage of use or building
they are in I don't know, but one sta-
tion is on the West Coast and the
other the East Coast.

So Mr. Schafer can be assured that
the FCC is not trying to block signals
from European and Canadian stations

He had been employed by the Koss
Corp. since 1967 and was responsible
for the development of the world's
first self -energized electrostatic stereo -
phone in 1968. His efforts in acoustics
formed the basic groundwork for
stereophone test measurement, and in
1970 his electro -acoustical research led
to the first dynamic element designed
exclusively for use in stereophones.

Mr. Souther had remained active
with Koss as a consultant since his
1975 retirement, and he developed a
facility for the manufacture of trans-
ducers at Koss/Ireland in 1976.
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The SP -15 has two things our best
turntable doesn't have: Quartz -locked
pitch control and a lower price.

You know what -node the SP -10 MK2 our best tur-itab e,
and why so many ratio stn -ions Jse it: Wow and Flutter
of 0.025% WRMS. Rumble of -78cB (UN B) Speed
accuracy within an astonishing 0.002%. And crrazingly
high torque fo- o start-up time of 0.25 second.

Yet :or $300 less;' the SP -15 has exnztly the same
high degree of speed accuracy, #1e some wow and flutter
and the some rumble as the SP :0 M1:2 sw,ile deliverira
an incredible start-up time of 0.4 sewn:

Teclni:s quartz -locked pitch control is pretty inc-ed-
ible,too.Jnlike the pitch control n man} other -u-ntables,
it lets you vary the speed with the urnarr.ing ac:Lrocy of
quartz. Ir precise 0.1% steps above or below any of +e
three standard speeds up to amaxim_mal ±9.9% What's
more, the exact speed variation you :house is shown
right up f-ont in bright digital dilola'. And with Techn es
you can lock the pitch at the pitch you choose.

Another reason you'll choo;e the Technics S'-15 s
durability I- has an electronic brake -hat :an stop the
platter in 0.4 second, even thou --h a --asking for:a of

2.2 lbs. (or the weight of 250 torearms trac<ing at
2 grams) can - begin to slow the platter down. And to
help minimizea_oustc feedbac<, 't has a henry-dity
aluminum d ecast chassis plus a ocuble-damned p atter.
And when yo :old the optioncl :H -15B2 ba.e (shown
with SP -15) you'll get the extra protection needed to
cope with high volume levels.

There's clsa Technics SP -25, a two-speec version.
With the same cccuracy, quartz -locked pitch con-iol
(±6%) and r -any of the great ie-atures of the SF -15.

The SF- 5 with quartz-Icciec oitch control. 1 -
has the same phenomenal perf_rmance as the Technics
turntables me ny FM stations us.e and discos abuse:
MOTOR: Qua -ft. -locked DC direc- crive. SPEED: 231/3,
45 and 78 RFN,.STAFTING TCFQJE: 3.0 kgon. START-
UP TIME: 0.4 lac. (90a rotation o- 331/3 RPM) WOW
AND FLUTTER_ 0 025% WRMS. =LMBLE: -78dB (DIN B).
PITCH ADJUS-M=NT FANGE:

The SF-- 5. We added quartz- ocked pitch control,
we subtracted from the price.

'Based on Technics reoorrnendec price for SP -10 NI end SP -15 (ex. haling »ses).

Technics
FrYessional Sei ies
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The weakest
link in your hi-fi system

isn't in your system.
You coukl spend thousands of
dollars on your stereo system
and stil not hear its full musical
potential. That's because all hi fi
systems. even the most sophisti-
cated, have one weak link-
the music source itself.

Dynamic range (the dif-
ference between the loudest and
quietest music passages) is one
of the primary elements that
creates the power and excite-
ment o- a live performance.
Records (even digital and direct -
to -discs, pre-recorded tapes and
radio broadcasts sound lifeless
in comparison because they're
missing more than 1/3 of this
vital dynamic range. But add a
dbx Dynamic Range Expander to
any system, large or small, and
the missing dynamics are amaz-
ingly restored.

d3Bx offers th-ee state-of-
the-art expanders that let every

stereo system flex its musical
muscles. The 1BX, 2B)c, 3BX
Dynamic Range Expancers pro-
vide as mucri as a 50% improve-
ment in dynamic rang v,i:h the
additional benefit of up to 20dB
reduction of background rise.
Any model will let you en oy all
the music you never neard from
your record and tape bbr.3-y.

Don't let the weak 1ini.
make your investment :n a good
stereo system worthless. 'visit
your nearest dbx dealer fry- a
demonstrat on of the c bx dynam-
ic range expander tha best fits
your budget. Experience all the
emotional impact and real sm
that was missing from you -
music. Reccrds. tapes and radio
broadcasts never soundei
so good.

dbx, Incorporated,
71 Chapel St., Newton, M. 02195
(617) 964-3210.

dbx
Making Good Sound Better

-. dbx
1BX
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(they still come in strong as ever).
The information cited here was ob-

tained from a report by the Spanish
foreign radio service and a paper by
Juan Sanches Belgan entitled "QRM of
Ivan the Terrible." I have a taped copy
of the program and am willing to share
it with readers who would care to send
me a blank tape and return postage.

Dan Wilczek
27 Grant St.

Auburn, N.Y. 13021

Ivan, The Woodpecker
Dear Editor:

I suppose that every editor has to
print a silly letter once in a while if
only to help keep reader interest, but
it has been a long time since I have
read such stuff as the letter from Cur-
tiss R. Schafer in your July issue.

The "staccato -like" interference he
mentions is known to amateur and
other radio operators, to listeners, and
to governments worldwide as the
"Russian Woodpecker." It is believed
to be a long-range radar system. It
constantly moves about in frequency
during operation, pausing usually for
about 10 S at a time on any given cen-
ter frequency.

There is no evidence whatever that
it originates anywhere but within the
USSR. Mr. Schafer can test this for
himself by noting that the "loudspeak-
er" can be heard only when European
BC stations (Careful! Not their over-
seas relays!) can be heard. And then
usually near the highest frequency at
which they are heard.

Rather than write to Audio, Mr.
Schafer should write to the FCC, to his
Congressman and Senators, and possi-
bly to the State Department. His
friends should take up another hobby
than direction finding.

Clair J. Robinson
Minneapolis, Minn.

Recordists Wanted
Dear Editor:

I would like to hear from readers
who are interested in forming a club
specializing in recording the neglect-
ed, lesser -known, and in some cases
unknown classical music repertoire.
Operating expenses would be covered
by members' subscriptions prior to re-
cording sessions.

The Opera Rara Record Club of Eng-
land functions in this manner, al-
though they specialize in opera. It
should be possible to carry over their
success to symphonic music provided
enough classical music lovers respond
to this idea.

Alex F. Soave
192 Central Park Rd.

Plainview, N.Y. 11803

dbx is a registered trademark of dbxx, Inc.

Enter No. 11 on Reader Service Card
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All the features youd expect from
a 2 -channel perametric equalizer.
At a price you don't

A radical departure in :ircuit priiciples, Techrics
5-1-9010 universa frequency erualizer offers the
experienced techriciar and demanding audiophile
ti -e f ecibilitj of a 2-clx nrel parametric equal ze-
with five bends per channel.

Each band ha; a center frequency that's
continuousl, variable. 3y -urning the control knob
aelow each slide pot. tie cente, frequency cam be
varied up o- down by cs much as 1.6 octaves So.
Jr,li<e :onventioncl equalizers with a fixed -center
fre.cLe1cy, the SH-9010 has no frequency "bhid
spo-s:' What's more, each band :f the SH-90)0 con
adjust to overlap tte adjacent Land to further boost
ar attenuate a sele:tec frequency width.

Ircred ble for iFe price? Yoj're right. but what's
eves more incredible is that variable cente
frecuency is just ore o= the SH 9310's advan`ages.
Variab e "G'" or bz.n1widtn is another. Witi it
iou can broaden c.- na-ro's any 1-equency aa-d.

Independently or both at the same time. Whicfr
means you car balance an entire str ng section or
eliminate an anloying little hsn.

Technics S-1-9010. Compare specifications and
prices. And yo,'ll agree theres no .:omoarison.

THD: 0.02%. FREQUENCY IE5PONSE: 10
Hz -20 kHz ( - 0, - 0.2 dB). ID Hz -70 kHz

-+- 0, 3 dB). GAIN: 0 ± 1 d&. 5.'1'4: 90 dB. BAND
IVEL CONTROL:.+ 12 dB to -- 12 dE. (5 elements x
2). CENTER FREQUENCY CONROL: + 1.6 oct. to
- 1.6 oct. BANDWIDTH (Q) CC'NTRO.: 0.7 to 7.0.

CENTER FREQU3JCIES: 60 Hz 'Variable 20 Hz' .180
-1z), 240 Hz ('variable 80 Hz --720 -1z), 1 kHz
Variable 333 -1zti3 kHz), 4 <Hz 1:Variable 1.3

<Hz -,12 kHz) and 16 kHz (Vcriable. 5.3 kHz 48
<Hz). SUGGESTED RETAIL PRICE: 5500.00.*

Technics 5H -901C'. A rare combination of audio
-ethnology. A rare stardard of audio excellence.

'-ethnics recommend. i price, but actual -eta I price wi I be set by dealers.

Technics.
Pro3essicnal Se.re
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Audioclinic
Joseph Giovanelli

Anti -Skating
Q. As a collector of fine records,

who wishes to keep them in excellent
condition, I am concerned about re-
ducing wear caused by the cartridge/
stylus. Although my tracking force is
set for one gram, and I have the anti -
skating compensation set per the
manufacturer's recommendations, I

have read and heard many conflicting
articles and stories about anti -skating,
Please advise me how anti -skating can
be set correctly with no uncertain-
ties.-Name withheld.

A. Anti -skating compensation can
never be set with certainty. The exact
amount of compensation required
changes from instant to instant, de-
pending on the modulation level on
the disc at that given instant. Turn-
table speed has some influence, plus
friction of the stylus as it travels in the
grooves. Groove depth plays some
part in the amount of friction. I use a
system which is at least reasonable. I

set the tracking force as prescribed
and then take a recording blank,
which has no grooves, and place it on
the turntable. I place the tonearm on
this disc, with the table turning, and
next adjust the anti -skating force so
that the arm does not move inward or
outward. This will achieve the mini-
mum setting. You may need to strike a
compromise with some tonearms by
making adjustments so that, at one
point, the arm drifts in an outward
direction. At other parts of the disc,
such an arm may drift in an inward
direction.

If you cannot obtain a recording
blank, use the blank side of one of
those plastic sheet Eva -Tone record-
ings which are often used as promo-
tional materials. Place a standard blank
under the thin, plastic sheet so that
the tonearm will be at its proper
height.

If you have a good test record and
an oscilloscope, you can sometimes
fine-tune your adjustment just a bit by
adjusting the anti -skating compensa-
tion for symmetrical distortion on each
channel.

FM Reception Problems
Q. I recently tried to replace my FM

antenna with a TV/FM antenna, given
to me by a friend. The idea was to gain
outdoor reception for my television

set. The result was both terrible FM re-
ception and a poor TV picture.

The FM antenna system includes a
rotator. My tuner includes a switch
which enables the user tohear multi -
path distortion. Turning the TV anten-
na did little for signal strength and
nothing at all for the distortion.

I replaced the coaxial cable and 300 -
ohm matching transformers and dou-
ble-checked my work. No change. I

spent a lot for parts, including a signal
splitter and coupler.

Could I have damaged the tuner? I
fed the lead-in into a coupler; one
output from the coupler fed a band
splitter for the TV set, and the other
coupler output fed the tuner.

The FM signal is now affected by
foot traffic in the room where the
tuner is housed, and sometimes I lose
the station completely. I had none of
these problems before this installation.
Whom should I call, the repairman or
an exorcist? - Bob Breeden, Forest
ville, Md.

A. The fact that people moving
about your listening room makes a dif-
ference to FM reception has to mean
that the antenna is not feeding into
the set.

The only antenna that you have
right now is the piece of twin lead be-
tween the coupler and the tuner. The
reason that signals come and go as
people move around the room is that
they absorb or add to the amount of
signal reaching this small piece of
cable.

Directly connect the lead-in 300 -
ohm cable (after the matching
transformer) to your tuner-without
using the coupler. If reception is still
poor, I must suspect that one or both
of your matching transformers is no
good. If reception does become what
you expect it should be, the coupler is
probably defective. I say this because
both the TV set and the tuner are
affected, and the coupler is common
to both.

These couplers usually work by vir-
tue of the twin lead's being cut by the
holding screws. If you fail to tighten
these screws firmly, the cutting ar-
rangement will not penetrate the insu-
lation of the twin lead, and no contact
will be made. This, in turn, will result
in loss of signal.

There is always the possibility of
strands of the coaxial cable shorting

out the signal. If the cable was sold-
ered to the transformer terminals, it is

possible that excessive heat melted the
jacket of the center conductor, causing
a short to the shield.

Sound Quality
Of "Pictures Discs"

Q. I have noticed that the sound
quality of "picture discs" is not as
good as the same music released on
conventional discs. Why would the
sound quality be poor just because it
is a picture disc? - Bob Hoffman,
Worth, Ill.

A. The sound quality on a "picture
disc" will not change just because
there is a picture printed on it. What
tends to change, however, is the
amount of background noise which
the disc will possess. The use of truly
virgin vinyl material will yield a trans-
parent record - not black. The black
disc is made by adding lamp black to
the vinyl mix before the disc is

pressed. By being careful not to add
too much lamp
maintain a reasonably good noise fig-
ure during pressing.

The process by which a picture is
printed onto a disc, however, adds
more impurities. These impurities will
produce increased background noise.
The sound quality, per se, will not
change. Of course, if the background
noise is high enough, some of the
subtleties of high -frequency sound
will be masked by this noise.

Phono Cartridge
Channel Balance

Q. What is meant by "channel
balance" in phono cartridges? - T.P.S.
Filho, Rio De Janeiro, Brazil.

A. By "channel balance" in a phono
cartridge, we mean that we are dis-
cussing the difference in output from
one channel of the cartridge to the
other. The output voltage with an
equal signal should be the same for
each channel. Where there is a differ-
ence in output from one channel to
the other, this difference is expressed
in dB.

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.
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A An acknowledged world leader in loudspeaker design and
engineering, KEF has developed a monitor -standard

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

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

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

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

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

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

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

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

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

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

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

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

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

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

KEF
Reference Series
Model 101:

Accurate,
Small,
Protected.

Enter No. 20 on Reader Service Cardi:`-
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A problem common to all branches
of electronics is the hum, both electri-
cal and acoustic, which is generated
by power transformers. Electrical hum
is caused by stray magnetic flux leak-
ing from the core and windings, and
interacting with nearby conductors
and components. Acoustic noise is

caused by the laminations in the core
literally being "flexed" by the magne-
tostrictive effect of the currents pass-
ing through the windings. An accident
of design, because its inventor never
had hum in mind, gives the toroidal
transformer very considerable inherent
advantages over other types of
transformers when it comes to the
suppression of hum despite the influ-
ences on audio design which seem to
conspire to create a hum problem.

The introduction of veneer type
laminates, synthetic surfaces, and con-
stant changes in home furnishing fash-
ions have meant that the industrial de-
signer involved in the audio field had
to produce equipment with less
"battleship" and more "furniture" if
his product was to be readily accepted
as an integral part of the home. A typi-
cal example is the "slimline" trend
where the height of the case has been
considerably reduced, and trim good
looks have become a marketing neces-
sity. Any physical limitation, imposed
by dimensional constraints, makes it
that much more difficult for the de-
signer to select a transformer and
choose a site where it will not interfere
with other circuits. The user has also
demanded higher power from stereo
amplifiers, with negligible noise, of
course, and user requirements have
also led to reduction in loudspeaker
size with consequent lowering of effi-
ciency so that higher power input is
now needed to produce an equivalent
sound level. This in turn requires a
higher output from the amplifiers. The
introduction of solid-state rectifier
technology has also caused problems,
as has the higher component packag-
ing density brought about by compo-
nent miniaturization and printed cir-
cuit techniques. The circuit engineer
therefore faces a mounting difficulty,
sooner or later, of what to do about
the power transformer-that well-
known generator of unwanted hum.

Hum and Leaking Flux
The trouble with a transformer is,

simply, that it depends on the creation
and decay of an alternating magnetic
flux field through its windings to per-
form its function in life. Any stray flux,
leaking from the transformer, will in-

troduce an emf in any adjacent wiring
or susceptible components and will
cause hum at the a.c. line frequency.
High -gain, high -impedance, low -sig-
nal -level circuitry is at greatest risk,
which is why the old unwritten law of
keeping the input circuitry as far away
as possible from the power supply
components always made good sense.
In the days of tubes, if trouble from
power transformer hum developed,
then mu -metal screens (which attenu-
ate magnetic flux), twisted pairs,
screened leads, and hum -bucking
windings could be employed if the
transformer couldn't physically be
moved to a position where it stopped
being a nuisance. The smaller the
equipment, though, the more difficult
it becomes to find a satisfactory posi-
tion. In certain instances, it is also nec-
essary to use multiple mu -metal
screens, which adds to the cost of the
unit.

The Gap
In the traditional wound -bobbin

transformer, with E and I laminations
stacked together to form a core, it is

the air gap at the junction of the I

across the three legs of the E that caus-
es most of the trouble. The air in the
gap has a high reluctance, or magnetic
resistance, compared with the metal
and the concentration of flux which
results and radiates out into its sur-
roundings.

The same effect, though to a lesser
extent, occurs if the laminations have
mounting holes or notches punched
through them, because this imposes a
localized concentration of the mag-
netic field and causes some of the flux
to be spilled out. The answer to this
problem is, obviously, "get rid of the
air gap," and to this end, the C core
type of construction is a definite
improvement. However, even with the
butting faces lapped, ground, and pol-
ished, a residual air gap remains, and
so does some unwanted stray flux.

Torus Concept
Theoretically, the ideal answer

would appear to be to have a magnet-
ic circuit without an air gap, and this
can be achieved in practice using a
ring or torus, wound from strip steel
material rather like a tightly wound
clockspring. Granted, with this system
you can only wind one toroid at a time
whereas you can multiple -wind bob-
bins, but a fair trade-off can be
achieved, however, because you have
to assemble the conventional core
stack by hand from separate lamina-

tions. The mechanical construction of
the toroidal core also has the inherent
advantage that once it is wound, its
magnetic properties can be measured
before the windings are applied in the
knowledge that they will remain con-
stant throughout all subsequent oper-
ations. The windings are put on the
core, using high speed machines,
across the three outside faces and
through the hole in the center so that
they encompass the core. Impregna-
tion, potting, and packaging in ther-
moplastic cases provide good protec-
tion from environmental hazards.

Electrically Induced Hum
The pulsing magnetic field devel-

oped by an unscreened stacked -lami-
nation type transformer can generate a
flux leakage which extends completely
through the entire spatial volume of a
typical modern 100 -watt amplifier.
Where multiple channel amplifiers are
involved, there is an additional prob-
lem of unequal demands for current
which affect the regulation character-
istics as the currents in the secondaries
vary in sympathy with the different
demands of each channel on the pow-
er supply. The use of separate second-
ary windings and rectifiers for each
channel is desirable and, for the purist,
two completely separate toroids can
be mounted on top of each other and
still be lower than a single stacked -
lamination type.

The hum problem is not limited to
low-level, high -gain stages, however,
because it can also make itself a nui-
sance in the negative -feedback circuits
of power amplifier stages. The combi-
nation of a "gapless" continuous mag-
netic circuit and the natural' screening
effect of the copper windings, which
completely enclose the core of a

toroid, give an 8:1 reduction in radiat-
ed field when compared with a

stacked -lamination type as shown in
the polar diagram (Fig. 1).

Where radiated magnetic fields are a
problem, then the toroidal transformer
is more likely to provide a solution
without resorting to expensive mu -
metal screening or completely reor-
ganizing the circuit layout. Changing a
layout might not have presented too
many difficulties in a unit constructed
with tagboards and discrete wiring be-
cause it was a relatively simple matter
to reroute a couple of wires or move

Chief Development Engineer,
Avel-Lindberg Ltd.,
South Ockendon, Essex,
England
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LEVEL

some components around. If the cir-
cuitry is based on a printed circuit
board, however, and hum is only de-
tected at a late stage in the design, it
can be an expensive business to modi-
fy a complex board layout. In this situ-
ation, toroids have often been used as
a "last resort," before calling for radi-

40 cal design changes, and have proved
entirely satisfactory.

Acoustic Noise
The best known example of the

noise generated by magnetostriction is
probably the characteristic "ping" sent
out from sonar devices used aboard
ships for detecting submarines, fish
shoals, or the depth of the sea bed.
The current through the transducer
causes the laminations to move and
displace the medium in which it is

mounted - water in the sonar exam-
ple and air in the transformer example.
In sonar it is a necessity; in audio
equipment, however, it's the last thing
you want from a transformer.

Advances or changes in circuit tech-
nology sometimes aggravate the prob-
lem of noise while trying to improve
other features, e.g. high -voltage, low -
current tube circuits with low -value
filter capacitors (8 to 16 p F) and high -
resistance, high-tension windings op-
erated at very low peak currents. The
advent of low -voltage, high -current
transistor circuitry, however, meant
that very much larger (1,000 p F) filter
capacitors were needed for ripple re-
duction (smoothing), and these capa-
citors caused high peak currents to be
developed. The general use of low -im-
pedance silicon rectifiers, with large
filter capacitors to smooth their d.c.
supplies, resulted in the transformer
current being in the form of large

OROIDAL

Fig. 1-A polar diagram
comparing the radiated

field strengths of a toroidal
transformer (at 1 mV) and a

laminated transformer (at 8 mV)
measured with a standard

1000 -turn pick-up coil.

0 25 50 75 100 125
TOTAL EXCITING FIELD rms A/m

Fig. 3-Magnetic performance of
grain -oriented steels is very
dependent on grain direction.

1.6
pulses with steep edges lasting only a Éfraction of each half -cycle of the a.c.
supply. Typically, the secondary wind- 3 1 .2ing feeding the rectifiers of a power
supply for a 100 -watt audio amplifier
delivers pulses in the order of 15-A
peak and 2-mS duration at a pulse rate
frequency of twice the supply fre-
quency. The harmonics resulting from

Fig. 2-The physical advantages
of toroid transformers are
demonstrated in this
photograph of a 90 -VA toroid
transformer compared with a
similarly rated conventional
transformer. The toroidal
transformer is 1.8 in. H and 4.2
in. diameter, with a weight of 3
lbs.; the conventional
transformer is 33/. in. H x 3/ in. L
x 3% in. W.

0 25 50
WATT LOSS FIELD rms A/m

the sharp pulses begin in and extend
well up into the audio range. In the
case of a stacked and laminated
transformer, the core can be clamped
(but, of course, screw holes distort the
field), and heavy impregnation helps a
little to damp down the noise. The to-
roidal transformer, however, has a
much higher core packing density and
is almost a solid ring to start with be-
cause it is wound from strip under
constant tension. It is capillary impreg-
nated and then the copper windings
are wound round the circumference,
which in itself is a clamping operation,
and also has a damping effect on any
sound that is generated.

Core Material
As a general rule the toroidal

transformer is smaller and lighter than
a stacked laminated type - of equiva-
lent VA rating and function - mainly
because the core material is used more
effectively (Fig. 2). The strip is manu-
factured from grain -oriented silicon



steel (GOSS) and wound so that all
the molecules in the metal point in the
same direction as the flux. Any mole-
cules out of this alignment increase
the reluctance (magnetic resistance)
and therefore progressively degrade
the performance until, at 90 degrees
out of phase, they reduce the effec-
tiveness to that of ordinary mild steel.
With a stacked -lamination core, it is

possible that at least 40 percent of the
total core area will be at 90 degrees to
the required grain direction and an-
other 40 percent will be effective only
as a return flux path. A smaller
transformer - and the savings can be
in the region of 50 percent in volume
and weight - means greater flexibility
in the choice of mounting position
and a greater probability of being able
to site the transformer where it will
not cause interference.

Core Geometry
The use of strip steel as the core me-

dium enables the transformer designer
to produce a large number of varia-
tions in core sizes from a single strip
width, and this gives more flexibility to
the circuit designer who may require a
different width -to -height geometry
from the optimum two to one. If there
is plenty of room for diameter and lit-
tle height, then a three -to -one ratio
could be used, and if space is at a
premium then a ratio of 1.5 to 1 could
be supplied. In the slimline-styled
equipment, the toroid has the obvious

a

PRIMARY

SECONDARY

Fig. 4-Even distribution of the
primary over the secondary in, a,
ensures that the magnetic fields
generated in the windings
cancel, b.

FIELD

PRIMARY
CURRENT

FIELD

SECONDARY
CURRENT

Nominal Rating 20 20 130 130

Transformer Type Toroid Laminated Toroid laminated

Radiated Field (mV)
at 7.5 cm from center
of transformer 1 7 - -
Radiated Field (mV)
at 11 cm from center
of transformer - - 1 8

Radiated Field (mV)
at contact with
transformer 3 10 20 40

Magnetizing Current
(mA) 3 36 10 110

Off-load Power
Consumption (VA) 0.72 8.64 2.4 16

Iron Loss (W) 0.4 3 1.8 7.5

Copper Loss (W) 2 3 10 9

Total Losses (W) 2.4 6 11.8 16.5

Regulation (%) 10 10 8 7

Temp. Rise (°C) 40 40 45 45

Weight (g) 400 660 1500 3000

Length (mm) 70 70 95 84

Depth (mm) 70 50 95 90

Height (mm) 30 58 50 98

advantage of presenting a very low
profile compared with a stacked type,
but this is not the only area where the
toroid scores because, in any equip-
ment, single point fixing, coupled with
low weight and a low center of gravity,
helps the engineering.

Efficiency
With full advantage being taken of

all the grain orientation being in the
preferred direction and having no air
gap, the toroidal core can be operated
at a flux density of 1.6 Tesla (16,000
Gauss) 'to 1.8 Tesla (18,000 Gauss),
while a stacked -lamination transform-
er would be limited to the 1.2 Tesla
(12,000 Gauss) to 1.4 Tesla (14,000
Gauss). This higher efficiency means
that the alternatives of using less mag-
netic material or fewer turns are avail-
able to the designer. The iron losses
are much less significant in a toroid
because the reluctance is so low, and
therefore it is often the required physi-
cal size that determines the core mate-
rial, not the losses. The higher efficien-
cy also means that there is less heat
generated, and a value of 0.4 watts per
square inch of surface area is a reason-
able midrange target. The toroidal
transformer designer can therefore
trade off size against efficiency.

The toroid also saves power, and
comparison between the low magnet-
izing current (which is being drawn
the whole time the transformer is con-
nected to the power supply, no matter
if secondary current is being drawn or
not) of a toroid and that of a laminat-
ed transformer amply demonstrates
this point. Comparison between the
other losses, which also consume
power to no good effect, make quite
interesting reading (see Table I).

Table I-Com-
parison of Two
Toroid vs. Two
Laminated
Transformers.

Mounting
The toroid might well have been de-

signed originally with printed circuits
in mind because the center hole fixing,
the low center of gravity, and the PC

Fig. 5-Mounting methods for
toroidal transformers.

a
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fact:
it's easy to upgrade
your M95 cartridge
and gain dramatic
freedom from
distortion
One of the critically acclaimed
advances introduced in Shure's
incomparable V15 Type IV phono
cartridge is its revolutionary
and unique distortion -reducing
Hyperelliptical diamond stylus.

The Hyperelliptical stylus con-
tacts the groove in a "footprint"
that is narrower than both the
Biradial (Elliptical) and the long -

contact shapes such as the
Hyperbolic. The performance

geom-
etry are now available to owners
of M95ED or M95G cartridges
by simply upgrading either with
a Model N95HE Hyperelliptical
stylus.

You'll find the cost extraordinarily
low-but the difference in sound
will be immediately apparent.
The new stylus takes only sec-
onds to install with a simple,
no -tools procedure.

The Hyperelliptical stylus is
also available in a brand new,
ultra -flat frequency response,
high trackability cartridge: the
M95HE. Write for free brochure
(AL600).

N95HE
Improvement Stylus

II
Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada:
A. C. Simmonds & Sons Limited

MANUFACTURERS OF
HIGH FIDELITY COMPONENTS,

MICROPHONES, SOUND SYSTEMS AND
RELATED CIRCUITRY.

Fig. 6-Comparison between
toroid core and laminated E and
I core showing differences in
grain direction.

GRAIN
DIRECTION

TOTAL CORE AREA
IS EFFECTIVE

board compatible pins enable it to be
mounted at the same time as the other
major components and flow -soldered
using standard production techniques.
The availability of a library of entirely
"standard" designs also gives the cir-
cuit designer the facility of having the
"standard range" dimensions - pin
layout, fixing drilling ordinates, and
track constraints stored as macros in
PC board computer -aided drafting sys-
tems. In this way the transformer de-
tails can be laid down simply by press-
ing a single key; the computer can also
be programmed to take into account
the various constraints regarding track
widths and spacings to take the cur-
rent involved.

Summary
When presenting a summary of the

technical advantages of toroidal
transformers, there is a danger of es-
tablishing a credibility gap by overkill.
There is a tendency for the uninitiated
circuit designer to speculate "if they
are that good, they must be expen-

Fig. 7-The winding process.

TOROIDAL
CORE

WINDING
SHUTTLE

VIEW SHOWING
CROSS SECTION
OF SHUTTLE

E

GRAIN ORIENTATION AT 90°
TO PREFERRED DIRECTION

AIR
GAP

FLUX
PATHS PREFERRED GRAIN DIRECTION

sive." The simple fact is that it is hard-
er to make a comeback than to start
from scratch.

The eight -to -one lower radiated
field has been demonstrated, and. the
acoustic quietness is self-evident
when the method of construction is
investigated. A working flux density of
1.7 Tesla (17,000 Gauss) for the all -in -
line grain -oriented toroid, as against
1.3 Tesla (13,000 Gauss) for a conven-
tional transformer, is inherent in the
design; as are iron losses of typically
only 0.46 W/lb. (Fe) as against 1.25 W/
lb. (Fe). The absence of the air gap
means the toroid only requires a mag-
netizing current of one -tenth of that
needed by a transformer with a gap.
Center -hole, single -point mounting,
coupled with the ability to mount the
toroid directly onto a PC board, make
the production engineer's life easier.
The typically 50 percent lower weight
and volume, with the lower height
profile, must also contribute to easing
the designer's ulcer when space is at a
premium in high -component density
equipment.

The toroid is certainly the oldest
type of transformer; in fact, Faraday
wound the first ever. But modern
winding techniques coupled with ad-
vances in wire technology, especially
in insulation, have enabled its manu-
facturers to produce a product of con-
siderable benefit to contemporary cir-
cuit designers. The advantages, which
stem largely from characteristics inher-
ent in the toroidal construction, will
commend the toroid to designers with
transformer problems, and in their
next project they are likely to specify a
toroid as the prime choice as a matter
of course. In the past, the toroid has
suffered from its own negative feed-
back effect, where small quantity pro-
duction kept costs up and the small
numbers in use meant that the toroid
did not warrant a very prominent
place in the educational syllabus for
electronic engineers. This educational
gap meant that only the "enlightened"
specified toroids and, because of the
cost penalty, only when any other type
would not do the job. Q
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