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tuning. (Remote control AutoScan is included
in the price of the 450-T.) It has an AM section.
(One that we're extremely proud of, incorpo-
rating sophisticated circuitry to cut out inter-
ference and whistles, and highly selective ce-
ramic filters.)

But it's overall performance that really
counts. And the 450-T won't disappoint any-
body.

It has the same clean sound as the Fisher
500-TX, with only marginally less power.

Now, about IC’s.

Other receivers claim to have more IC's
than Fishers.

That's fine with us.

Sure, we use IC’s, FET's, MOSFET's and
space-age circuitry in our receivers. And in
many applications they're a definite asset.

Many, but not all.

We've found that the mere inclusion of
these devices does not result in superior per-
formance.

Careful judgment and discretion is re-
quired to make the most out of IC's, and the
rest.

For example. Our engineers discovered
one particular application (in one of the audio
preamplifier stages) where none of the avail-
able IC’s on the market could match the noise
and overload performance of our special low
noise silicon transistors.

And that's not an isolated example.

Another new IC that many manufacturers
were using and advertising was tested by
Fisher, and found to have subtle performance
flaws. Rather than incorporate it in our equip-
ment simply to “keep up’’ with our competitors,
our engineers worked with the IC manufacturer
and were able to improve on its signal-to-noise
ratio, distortion and dynamic range. As aresult,
the 450-T and other new Fisher receivers use
this improved IC. And no Fisher receivers were
built with the inferior version of this IC.
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The 120 watt Fisher 250 TX,
your best buy
at $349.95

Most receivers are in this price range.
But the new AM/FM-stereo Fisher 250-TX is
more powerful, more versatile, and will bring
in more clear FM stations than any of the rest.
The Tune-O-Matic push-button memory

tuning incorporated into the 250-TX will allow
you to preset your five favorite FM stations, and
then tune instantly to any one by pushing the
corresponding button.

(Tune-O-Matic is another form of diode
tuning, and it works electronically, without any
moving parts.)

Tuning can also be accomplished man-
ually, of course. And with an FM sensitivity of
2.0 uV, you'll be able to listen to stations that
you didn’t even know existed.

Two sets of speaker systems can be
hooked up and controlled with the 250-TX. And
120 watts is enough power for nearly any pur-
pose you can imagine.

Go ahead, boost the bass and treble.

Baxandall tone controls (a feature of
every Fisher receiver) allow you to increase the
very low bass and the upper treble without af-
fecting the mid-range. That means no boomy,
or harsh side effects at higher bass and treble
boost levels.

The overall performance of the 250-TX is
up to Fisher’s usua! high standards. It shares
these important specs with the 500-TX:

FM signal-to-noise ratio, 65 dB.

FM stereo separation (at 1 kHz), 38 dB.

Harmonic distortion, 0.5%.

Hum and Noise, —90 dB.

The 110-watt Fisher 210,
your best buy
at $299.95

This is the only low-priced AM/FM-stereo
receiver we know of with real power.

The 210-T will drive inefficient, acoustic
suspension speaker systems in any room.

The tuner section of the 210-T will bring
in more stations than many higher priced re-
ceivers—sensitivity is 2.0 uV.

And, like the other more expensive Fisher
receivers, you can hook up and control two sets
of speaker systems with the 210-T.

Tuning is manual only.

(At this price somethmg had to give. And
it wasn't Fisher quality.)

The Fisher

OVERSEAS AND CANADIAN RESIDENTS PLEASE WRITE TO
FISHER RADIO INTERNATIONAL,LONG ISLAND CITY, N.Y. 11101,

PRICES SLIGHTLY HIGHER IN THE FAR WEST

CiRGLE 30 ON. READER-SERYICE CARD
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The 200-watt Fisher 500TX,
your best buy
at $499.95

We've explained the various tuning ad-
vancements incorporated in the Fisher 500-TX.

And we claimed that Fisher AutoScan
would bring in far-off stations automatically,
that other good receivers couldn’t even man-
ually. (Even other receivers that can match the
500-TX’s remarkable 1.7 uV sensitivity.) We
can back up that claim.

Crystal filters are great—maybe.

Most good receivers today incorporate
crystal filters. These filters permit a high de-
gree of selectivity so that strong, local stations
don't over-ride far-off, hard to receive stations.

Crystal filters also do away with periodic
alignment —you align them once and they're
permanently aligned. Or misaligned!

Fisher discovered that by tuning a crystal
filter to “average’” operating conditions before
installing it (as is the industry custom) there’s
a good chance that the completed receiver will
be permanently misaligned, to some degree.

By using a 4-pole crystal filter (others use
a 2-pole filter) and by tuning it after the re-
ceiver is wired, we've been able to achieve up
to six times better selectivity in production-line
recefvers than competitive models we've
tested.

This holds true for our least expensive
receiver, and all the way up through the 500-
TX. Count stations, and you'll discover that
Fisher receivers bring in dramatically more sta-
tions.

As for the amplifier section of the 500-
TX, it's everything you could ask for.

Power? Power!

With 200 watts of clean power you'll be
able to drive a remote pair of speaker systems,
as well as a big, power-hungry main stereo sys-
tem, complete with a third, center channel
speaker.

Again, we quote Audio:

“Always we sensed that here was an
amplifier section with great power reserve that
could handle just about anything we fed to it
at very loud levels in large listening rooms.

“...all the wonderful tuning convenience
cannot obscure the fact that it's a powerhouse
of an amplifier that is capable of excellent
transient response . . . and truly ‘big,’ ‘clean’
sound.”

There are many reasons why the Fisher
500-TX sounds as clean as it does, including
amore discretionary use of IC’s than is common
industry practice these days. More about that
later, when we tell you about the new 450-T.

Summing up, in the words of Audio:

“The Fisher 500-TX is a top-grade re-
ceiver whose performance might easily chal-
lenge that of even some of the better separate
tuners and amplifiers.”

In the words of High Fidelity magazine:

“The 500-TX is, at this writing, the top-
of-the-line receiver from Fisher. It certainly
strikes us as a top unit for any line.”

The 180-watt Fisher 450-T,
your best buy
at $399.95

You can tell just by looking at the 450-T
that it's a lot of receiver for the money. It has
AutoScan in addition to conventional flywheel

.‘------------------------------1

Fisher Radio

| Name
,' Address
City

Free! For more information about Fisher components, plus a valuable
reference guide to the whole world of high fidelity stereo music reproduction
in the home, fill out and mail this coupon.You'll receive the latest 72-page
Fisher Handbook, an authoritative collection of articles that explore

every aspect of the subject in down-to-earth language. Full color illustrations,
and complete specifications of every Fisher component and packaged stereo
system are also included. The book is yours free of all cost and obligation.

11-40 45th Road
Long Island City, N.Y. 11101

106701
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Push-button electronic tuning without
moving parts is more convenient,more accurate,
and more foolproof than tuning by hand.

(No matter how many meters or scopes you use!)

If you saw Audio magazine's review of the
Fisher 500-TX 200-watt AM/FM-stereo receiver, you
may have been surprised, and maybe a bit confused,
by a statement that was made about our AutoScan®
electronic tuning.

We quote Audio: “AutoScan is probably more
accurate in tuning to center of desired channel than
can be accomplished manually.”

At this point in history, when other receivers are
offering two and three tuning meters, oscilloscopes,
words that light up, and various other devices to help
you tune in stations more accurately, we thought you
might like to know why we at Fisher are putting sim-
plified push-button tuning into all our best receivers.
And how our push-button tuning is more accurate
than anybody’s manual tuning, including our own.

For the moment, disregard its convenience.

Diode tuning is dead-accurate, instantly.

AutoScan (as well as our Tune-O-Matic push-
button memory tuning) is a purely electronic tuning
system. There are no moving parts. Instead, devices
called varactor diodes are used to lock in stations at
their most powerful, most distortion-free tuning point.
We again quote Audio:

“Station lock-in is flawless. That is, when the
AutoScan stops on a station it stops on the exact ‘cen-
ter’ of that channel.

“The photograph shows the detector ‘S’ curve
obtained using the AutoScan and letting it ‘home in’
on our signal. Note that it locked in on the precise
center of the curve. This test, by the way, is far more
severe than would be encountered in normal station
selection because of the extremes of modulation we
employed.”

Now comes the ques-
tion of how important this
degree of tuning accuracy is
to you. Can you hear it?

We believe you can.
There's a subtle distortion
that creeps into complex or-
chestral material, at every
volume level, when an FM station isn't precisely tuned.
If you've ever tried to listen to an FM concert, and felt
somewhat unsatisfied with the sound as compared to
records or tape, it could be a tuning problem. No tuner
or receiver can be manually tuned as accurately as the

Fisher 500-TX (as well as the Fisher 450-T) with Auto-
Scan. Our engineers estimate that tuning accuracy

is at least ten times greater with AutoScan than with
manual tuning.

Also, AutoScan accuracy requires no warm-up.
Stations can be locked in instantly, as soon as the re-
ceiver is switched on. That's important, because even
some of the best manual tuning systems can't be

tuned with reasonable accuracy until the circuits are
stabilized, after the tuner has been on for twenty min-
utes or so.

AutoScan is so automatic —does it take the fun

out of tuning?

Everyone who has ever used the AutoScan me-
chanism has found it to be a more enjoyable way to
tune than any other they've tried.

Here's how AutoScan tuning is accomplished:

Press one of the Auto- B 3
Scan buttons and you auto- =g
matically bring in the next & . 2y
station, right or left, on the st A ol
dial. ( Even far-off stations that are marginal or com-
pletely impossible to tune in manually on other good
receivers, are brought in loud and clear, automatic-
ally, by AutoScan.) Keep your finger on the button and
the AutoScan will scan the entire FM band, station by
station. There’s nothing further for you to do but en-
joy the parade of perfectly tuned-in stations filing be-
fore you. Stop when you hear what you like.

For added convenience, a remote control option
is available. You can work the AutoScan from your
favorite chair.

Of course, for the psychological benefit of those
who still want to tune manually, the Fisher 500-TX
also has ultra-smooth flywheel tuning, complete with
an accurate tuning meter. And, in addition to Auto-
Scan automatic tuning, and manual tuning, the 500-
TX has still another tuning convenience called Tune-
0O-Matic®,

A button for each of your favorite FM stations.

Tune-O-Matic is an-
other form of diode tuning.
It has no moving parts, and
works completely electron-
ically, just like AutoScan.

However, Tune-0O-
Matic is actually a simple
computer with a memory. You program each of the
Tune-O-Matic push buttons with the frequency of a
favorite FM station. After that, you just push the but-
ton that corresponds to the station you want to hear,
and that station will be locked in immediately. Per-
fectly tuned to center-of-channel of course.

Tune-O-Matic push-buttons can be re-pro-
grammed (set for a different station) anytime, in a
matter of seconds.

Tune-O-Matic is also available in a lower-cost
Fisher receiver, the new Fisher 250-TX.

Fisher receivers pull in more stations than
equally sensitive, competitive receivers.

Why?

Open the flap for more information about all
the new Fisher receivers.

Tume O.Mar:
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A lot of people don’t know
that a cartridge that’s great for
one high fidelity system
could be disastrous for another.

That's why Pickering has done something fantas-
tically simple.

We've developed Dynamic Coupling Factor—
henceforth known as DCF.

All itis is a complicated name for an uncompli-
cated way to select the best cartridge for your system.
Itis your guide to the selection of that cartridge based
on its intended application in playback equipment—
just as horsepower is the guide to the proper engine
for a vehicle.

It works like this. You own an XYZ model record
changer. What cartridge do vou pick? Not the $29.95
model because it isn’t designed for the capability of
your XYZ player. Not the $60.00 cartridge either, for
its quality cannot be realized in that unit.

Our chart—available to you free—reveals that you
need our model XV-15 with a DCF rating of 400 for
optimum performance. This means that you will get

100% of the music from your records. Not 50% or 75%
but all of the music capable of being obtained from
your particular playback unit.

Technically, what we’ve done is taken virtually
every high fidelity record player and pre-analyzed the
vital variables for you; those affecting cartridge design
and those related to the engineering features of the
various turntables and changers.

So now all you need to be well informed on car-
tridges is to send for our DCF application guide con-
taining our recommendations for what cartridge you
use with which record player.

And next time you walk into a high fidelity salon,
tell the man: “I'd like a Pickering XV-15 with a DCF of
400.” Or whatever.

Pickering cartridges are priced from $29.95 to
$60.00. For your free DCF chart, write DCF, Pickering
& Co., 101 Sunnyside Blvd., Plainview, N.Y. 11803.

PICKERING

"“for those who can | hear | the ditterence’”
CIRCLE 41 ON READER-SERVICE CARD

HiGH FIDELITY MAGAZINE
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Signs of the Times?

DEAR READER:

Columbia University’s Major Armstrong Awards “for excellence and
originality in FM broadcasting™ fall into two categories: commercial
and noncommercial stations. This year's First Prizes for music went
to WEMT in Chicago for a program by the Fine Arts String Quartet
and to WFCR in Ambherst, Massachusetts for an interview-with-
recordings of guitarist Carlos Montoya; runners-up were WEFM in
Chicago for an interview-with-recordings of avant-garde composer/
conductor Pierre Boulez and KXLU in Los Angeles for “Broadway
Songbook.” Now get this: the string quartet and Boulez shows were
the commercial programs. The noncommercial stations' best were a
flamenco show and a show show.

You will also note that the classical winners are both in Chicago.
Our mail service in New York was never better than during the
recent Post Office strike. Not only were we spared our daily deluge
of “junk™ mail, but reviewers’' copy from as far away as California
and England took less than a day to reach us. Morgan Ames sent her
pop reviews via composer Quincy Jones, who was flying in from
Hollywood; George Movshon sent his Fedora review and Edward
Greenficld his “Behind the Scenes” report via commentator Alistair
Cooke, who was flying in from London. Fifty years ago, local mail
in New York took less than a day for delivery. After half a century,
for at least a few days, we could finally sense some progress.
Speaking of progress, about two years ago our circulation department
became the proud possessor of a bank of the latest computers. The
first result was that the Boston Symphony Orchestra stopped receiv-
ing its copies of Higu FIDELITY/ MusicaL AMERICA and instead was
threatened with dire tegal consequences if it didn't immediately forward
us a check which we had already cashed. As [ tried to straighten out
this mess, word came that our obviously coup-minded computerized
colonels had begun to mount an attack on the New York Public
Library. During the next eighteen months, a subscriber in Ohio would
find an unexpected MA scction in his copy; a subscriber to the com-
bined HF/MA in Germany would stop receiving anything; a news-
stand browser in Pennsylvania would buy what the cover proclaimed
was HF/MA only to find no MA inside.

Last September, at a very swank affair in Switzerland, 1 was in-
troduced to conductor Nikolaus Harnoncourt, who was just about to
reccive a coveted record award. “Leonard Marcus?” he exclaimed.
“Of Higit FIDELITY? I've been looking forward to meeting you.™

“Oh?" I replied, trying to blush modestly.

“Yes,” the maestro continued. “Your subscription department . . .

He later offered a pregnant suggestion: “Why don't you throw
your computers into the lake and instead hire a nice old lady with a
typewriter?” Well, we didn't dump the computers, but we did hire
some real human beings to undo the automated autocrats’ more
mischievous shenanigans, Result? We are finally on the way back to

4 > ]
normal. Progress! e @ @

A final bit of progress: Next month we will tell you about NEW
GADGETS TO CHANGE THE ACOUSTICAL SHAPE OF YOUR
ROOM. Our critical discography will be on BEETHOVEN'S OR-
CHESTRAL MUSIC, excluding the symphonies, which will be handled
in a later issue. There will also be an article on FLAGSTAD AND
MELCHIOR—THE DUET OF THE CENTURY, and for those of
you who like to fool around with your tape recorders, the July issue
will let you know HOW THE WINNERS WON HIGH FIDELITY’S

ELECTRONIC MUSIC CONTEST.
M ”M
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Have you really read
what the critics are saying

about the BOSE 901?

Norman Eisenberg —

High Fidelity

‘... Add to these virtues the ut-
terly clean wide-range response
of a 901, its neutral, well-balanced,
transparent quality on all program
material, and you feel you've made
some sort of stereo discovery”

Julian Hirsch — Stereo Review

“.. .| have never heard a speaker
system in my own home which
could surpass or even equal, the
BOSE 901 for overall ‘realism’ of
sound.”

Bert Whyte — Audio

“the illusion of an orchestra spread
across the wall is uncanny . . .
There is no doubt that the much-
abused term, ‘breakthrough,’ ap-
plies to the BOSE 901 and its bold
new concepts.”

Stereo & Hi-Fi Times

“ . What a lovely sound these
speakers produce! . . . Listen to
Columbia’'s Carmina Burana on
this speaker and hear what a
chorus should sound like!
these speakers provide a quality
that is not to be matched.”

You can hear the difference now.

East Natick Industrial Park, Natick, Massachusetts 01760

JuNE 1970

Hi-Fi Buyers Guide

" . its over-all sound quality sc
clean that the listener is almost
unaware of the electronics be-
tween him and the instruments . . .
The sound? The 901 is very possi-
bly the only speaker to date to pour
forth in true concert hall fashion.

Elementary Electronics

“Conclusion . . . creating the illu-
sion of being in a concert hall,
with a uniformity of frequency re-
sponse and freedom from distor-
tion that is unbelievable . . . It is

our opinion that this is the speaker
system to own, regardless of price,
if one wants the ultimate in listen-
ing pleasure.”

CIRCLE 8 ON READER-SERVICE CARD
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Larry Zide —

American Record Guide

...l urge that you listen for your-
self. | think you will have to agree
that Bose has, in a single giant
step, produced one of the finest
speaker systems ever made.”

Your inquiry will bring you com-
plete reprints of these unprece-
dented reviews and a list of fran-
chised BOSE dealers in your area.
Ask your dealer for an A-B com-
parison of the BOSE 901 with the
best conventional speakers, re-
gardless of their size or price.
Then, go back to your present
speakers — if you can. BOSE 901
DIRECT/REFLECTING™ Speaker
System. Stereo Pair, including Ac-
tive Equahzer, $476.

Pedestal base extra.
Slightly higher south and west.
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Acoustic Research has measured
the response of more than a million

high-fidelity speakers.

Here are some things we have learned about testing.

Fidelity Means Accuracy

Accuracy distinguishes high-fidelity speaker systems from the
speakers in simple radios and phonographs. It is therefore rea-
sonable that evidence of accuracy should take precedence over
descriptions of a speaker system'’s size, shape or theory of design.
Acoustic Research offers exact measurement data for all AR
speaker systems to all who ask for it: music listeners, audio enthusi-
asts, science teachers, even competitors.

The accuracy of a speaker system can be evaluated by listening
tests or by measurement. Both methods give the same information
in different ways.

Testing for Accuracy

To perform a listening test, an extremely accurate recording must
be made and played back alongside the original source of sound.
Amplifier and speaker system controls are adjusted to obtain as
close a match as possible, and the speaker system judged by the
degree of similarity. Acoustic Research has presented public con-
certs at which the Fine Arts Quartet and other musicians could be
compared to recordings played back through AR speaker systems;
even seasoned critics were deceived. Obviously, listening tests
cannot be made with commercial recordings of music since the
listener has no way of knowing which adjustment is most accurately
reproducing the recording.

Objective Measurements

While it is not always convenient to carry out scientifically controlled
listening tests, properly conducted measurements can give the
same information in permanent, quantitative form. AR knows
something about this, having already tested the response of well
over a million speakers — every one that we have ever made,

and many made by competitors. Our findings are that the most
important measurements required to assess the accuracy of a
speaker system are (1) frequency response on-axis, (2) frequency
response off-axis, (3) integrated power output.

CIRCLE 2 ON READER-SERVICE CARD
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Graph (1) is the frequency response
of a midrange driver unit of an AR-3a,
on axis. This corresponds to what one
would hear outdoors, listening directly
in front of the speaker. (2) shows
what happens when a listener moves
over to one side of the speaker in 15°
increments. (3) is the integrated
power output of the AR-3a above
1000 Hz, measured in a special rever-
berant chamber. Reflection from the
walls of the chamber mixes together
all of the sound emitted by the
speaker system in all directions, an
effect much more like that of a
listening room than the anechoic
chamber used for (1) and (2). A
speaker system which measured well
in both types of chamber would be
accurate under almost all listening
conditions.

The graphs are made by connecting
the speaker system to an oscillator
which slowly changes frequency. in
the chamber is a microphone con-
nected to a motor-driven pen writing
on a moving strip of paper. If the
speaker gets louder or softer, the pen
moves to one side or another on the
paper. Since the oscillator connected
to the speaker does not change level
as it changes frequency, movements
of the pen indicate errors in the
accuracy of the speaker system; an
ideal speaker, that is, one with no
errors, would produce a straight
horizontal line.

HiGH FIDELITY MAGAZINE
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Full AR speaker system specifications are available free upon request.
These include: (1) frequency response on axis, (2) frequency response off
axis, (3) integrated power output, (4) typical system power output, (5)
harmonic distortion, (6) impedance, (7) transient response.

Integrated power output curves.
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Integrated power output of the AR-3a and AR-5 above AR-3a and AR-5 with high-priced magnetic cartridge. It is
1,000 Hz. The source used in this case was a test oscillator. interesting to see that the cartridge introduces somewhat
This curve corresponds to performance of a complete sys- more degradation of the signal than the speaker system, at
tem, with AR-3a or AR-5 speaker systems, when the program least in the frequency range observed. Nevertheless, a small

adjustment of the amplifier treble control could restore uni-

source is a properly operating F-M tuner or receiver.
formity of response.
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AR-2a* with moderately-priced magnetic cartridge. Although A very expensive speaker system and $75 cartridge. Even if
not as accurate as the AR-5 or AR-3a, the AR-2a* displays the an equalizer were used to remove the 4,000 Hz "valley" in this
same kind of performance, that is, its integrated power out- system, its roughness would exceed that of the AR-2a*. The
put curve is relatively fevel. Because its dispersion, especially uneven response is caused by mechanical resonances in the

in the lower midrange, is less uniform, the AR-2a* is more loudspeakers used in this system. They are severe enough to
dependent on optimum placement than the others. be heard from any listening position in a typical room.

— e

1§ +
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1009 10000

Acoustic Research Inc.

24 Thorndike Street, Cambridge, Mass. 02141

A “multi-directional” system and $75 cartridge. Such sys-
tems are designed to take advantage of room reflections to
smooth response and create spatial effects.
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Mcintosh

MA 5100

Solid State Power Amplifier
and Preamplifier

The new McIntosh 36 page
catalog gives you all the de-
tails on the new Mclintosh
solid state equipment. In
addition, you'll receive abso-
lutely free a complete up-to-
date FM Station Directory.

SEND TODAY

mflnl‘nsh

Mclintosh Lab.
l 2 Chaombers 5' Dept.
Binghomton, N. Y. 13903

I Send FREE CATALOG and DIRECTORY I

A-6

I NAME |
ADDRESS I
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The Future of Opera

Is Conrad L. Osborne's article “Does
Opera Have a Future?” [March 1970] to
be taken at its face value, or is it a
modern-day example of Swiftian reductio
ad absurdum?

What is this traditional commodity—
opera—that he speaks of, this thing that
is not basically a musical form? More-
over, what is this new do-it-yourself
product that must be packaged quickly
enough to save humanity from itself and
God? Well, whatever it is, bring it forth
and make it another community project.
and make it Relevant, and make sure that
it can be Respected, and be certain that
it Communicates to the Now generation
and washes its hands of anything that
recks of history and past centuries. And
by all means make it strong enough to
impress upon the obsolete subscribers and
standees the degree of mortal sin they've
been living in these many years. And, to
be sure, divest it of melody! Yes, bring
it forth and let it Save the World—only
don’t rename it opera. Too many people
loved opera as it was before it died.

John Brow
Chicago, 1l

Conrad L., Osborne makes clear the need
for opera of the future, but I disagree
with his definition of art—i.e., “a means
of symbolization for the purpose of un-
derstanding.” Art, rather, has to do with
beauty—not with usefulness. Many usec-
ful techniques and systems have passed
away, but beauty endures, and so will
opera.

Many of Mr. Osborne's proposals
would help to develop opera, but their
greatest usefulness would be to prepare
a fertile field for the flowering of new
Verdis.

John F. Austin-Brown
Quebec, Canada

Conrad L. Osborne is correct in pointing
to the use of voice as the essential fea-
ture in opera. But there is more to it
than that: the voice must be used to ex-
press emotion. This is why contemporary
music is not adding much to the operatic
tradition. With few exceptions, the main-
stream of modern music has abandoned
specific emotion as a subject, and hence
has no contribution to make to operatic
literature.

The lyric theater, Mr. Osborne sug-
gests, could be used as a vehicle not only
for traditional opera, but also for works
from different traditions. My own candi-
dates would include Leonard Bernstein's
Candide and such Kurt Weill works as
Die Dreigroschenoper, Mahagonny, and
Lost in the Stars. Further, while one
doesn’t yet exist, 1 think that very ade-
quate operas could be created from the
rock idiom. It is inherently earthy and
dramatic and shares a distinction with

opera in that both are highly mixed or
“impure” art forms. Opera could make
use of rock’s technical innovations. not
so much in microphony, but in use of
lights rather than expensive sets, and the
use of paint for costumes and makeup.

George Gregory

Palo Alto. Calif.

The first rock opera, Tommy, is per-
formed by a group called The Who on
Decca DXSW 7205 (reviewed in Septem-
tember 1969).

More Parodies

I am delighted with the article on musical
parody by William Zakariasen ["The Sieg-
fried Waltz?" March 1970). It is always
a thrill to discover a Kindred soul.
Several years ago I ran a series on the
local Pacifica station devoted to musical
humor and called Eine grosse Nacht-
musik. Mr. Zakariasen's article mentions
some of the things [ played, but it is
amazing what is lying around waiting to
be dredged up. Examples: the Sextet from
Lucia sung variously by Shirley Temple,
Jack Oakie, Clara Cluck (the buxom hen
Disney created to kid Alma Gluck), or
performed by Paul Specht and the Hotel
Astor Orchestra with yukapuk banjo; the
first movement of Villa Lobos' Buchianas
Brasileiras No. S crooned by Johnny
Mathis (which Mercury unaccountably
split into three separate bands on the
disc); La ci darem la mano sung by Kath-
ryn Grayson and Frank Sinatra; and one
of my all-time favorites—OQver There
sung in English and French by Caruso.
As for the orchestral repertoire, there are
always masterpieces such as the /812
Overture performed by Lawrence Welk;
Liberace playing the Grieg Concerto in
six minutes; and Fred Waring's travesty
on the Nutcracker Suite. Et cetera ad

nauseam.
Garry Margolis
Los Angeles, Calif.
There are some significant omissions
from Mr. Zakariasen's enjoyable survey

of musical parodies and humor, notably
the fox trot in Ravel's L'Enfant et les
sortiléges. Milhaud's spicy Le Boeuf sur
le toit; Nielsen's embittered caricature
of modish modernism in his Sinfonia
semplice (paralleling Barték'’s derisive
laughter at Shostakovich's Seventh Sym-
phony in the Concerto for Orchestra);
and, wittiest of all, Walton's Fuagade,
parodying everything in sight. Erik Satie
is strangely ubsent, as is the “English
Satie,” Lord Berners, whose Triumph
of Neptune is both satirical and musically
enchanting.

I disagree over Spike Jones. He was
mildly funny, but also crude and obvious
in the cornball idiom still espoused by

Continued on page 12

HiGH FIDELITY MAGAZINE CIRCLE 101 ON READER-SERVICE CARD —»

www.americanradiohistorv.com


www.americanradiohistory.com

INTRODUCING

a most significant breakthrough
in home stereo reproduction

The WHARFEDALE Model W80
VARIFLEX Speaker System

This new concept completely eliminates the
usual limitations involving speaker placement!

« The VARIFLEX requires no special spacing apart, or from a wall or
above a floor.

» It can be used in pairs, anywhere in the room.
Or, two W80 speakers can be used to form a single 56" console.
VARIFLEX brings balanced stereo sound to the listener.

Stereo perception is preserved, rather than splattered promiscuously
by uncontrolled room acoustics or speakeg elements.

No need to disturb existing high fidelir{ systerns. Does not require
electronic equalizer.

Exclusive sand-filled construction, to eliminate undesirable enclosure
resonances and coloration.

» Modest in size (only 17" x 17V" x 29"}, the W80 istruly fine furniture,
attractively styled to enhance rooms of virtually any decor.

Wharfedale . .. a pioneer in reflected and indirect sound techniques,
as evidenced by a number of such speaker designs introduced over the
years . .. refrained from introducing the W80 until the VARIFLEX tech-
nique could be refined into a carefully éxecuted, easily utilized speaker
system that not only would satisty the acoustic objectives, but would re-
tain the uncompromised quality ot the reproduced sound. The W80
achieves both objectives successfully.

What is VARIFLEX?

Ordinary reflective and ""omni*' speaker systems have one thing in com-
mon: Sound dispersal is promiscuous and therefore subject to acoustical
phase distortions caused by the shape and furnishings of the room.
Splattered sound, whether solely against a wall or through use of a
conical reflector in the speaker enclosure, is uncontrolled sound. Hence,
in the case of some types of systems, '‘optimum’ spacing is recom-
mended from a wall or above the floor. In other instances, sound is
projected over a wide area, equally, from both speakers of a stereo pair.
But, in this case it should be obvious that the /evels at which sounds of
different frequencies arrive from both channels to a given point in the
room are unequal and therefore unbalanced. In both instances, room
conditions play further havoc because the distribution pattern of sound
is fixed and therefore unable to accommodate the multitude of differ-
ences which exist between rooms and the general listening areas.

The Wharfedale VARIFLEX employs a variable device which bends
sound waves in a definite and controllable manner so as to form the
particular sound distribution pattern required by room conditions and/or
the listening and decor needs of the user. It is capable of directing sound
waves both in the vertical or horizontal planes, or any combination of

.

these angles.

Pair of W30's on B&8 Base

VARIFLEX | The Need for Controlled Sound

There are differing schools of thought among
acoustics engineers on how live sound reaches
the listener in a concert hall. The loudspeaker
engineer must also keep in mind the dlfferences
in operating conditions of a room in the typical
home, as compared with the environment of the
concert hall. There are, nonetheless, several sig-
nificant considerations which must be taken into
account, if any design of loudspeaker system
may be said to have reproduced the original
sound with reasonable fidelity.

Briefty, it must be recognized that the acoustics
of a large concert hall, with its great expanse,
high cellings and generally hard surfaces are in
sharp contrast to the shape, dimensions and
furnishings of a typical room in a home. To emu-
late in the home the sound propagation charac-
teristics of the concert hall too closely can, in
fact, compound those characteristics into a dis-
figuration of the original sound. The program
source, be it a disc, tape or broadcast, has
already interpreted the conglomeration of actual
sounds and reflectlons, as seen by the micro-
phones which are the originating pick-up device.
Similarly, even in studio recordings, the careful
separation and balancing of sounds achieved by
the recording director and engineers must remain

unviolated by the playback reproducing system.

Consider, too, that the propagative qualities of
different musical instruments are quite dissimilar,
so that where an entire orchestra is concerned,
the direct vs. indirect distribution of sound is not
only a function of the concert hall's acoustics but
also, and very prominently, a function of the indi-
vidual instruments and their respective positions
on stage. In studio recording, where close pick-up
techniques and soundproofed rooms are fre-
quently employed, the distribution pattern of the
various musical instruments again takes on a
tonal quality that can be quite different from that
of an open concert hall.

Clearly then, whether the source of the live pro-
gram is the concert hall stage or the recording
studio, the sole purpose of the loudspeaker sys-
tem is to bring to the listener the sound as
originally experienced.

Therefore, a speaker system which uses a pre-
determined ratio of direct to indirect sound dis-
tribution, and applies reflected sound that cannot
be adjusted, is obviously adding an aural effect
that Is not in the orlginal program ...and that
effect will vary uncontrollably with room acoustics
and furnishings. Similarly, a speaker system which
attempts to simulate the effect of wide-angle

www.americanradiohistorv.com

propagation of sound (usually through use of an
inverted reflecting cone or by an array of speakers
in a circle or several quadrants of a cabinet)
merely creates a splashing or scattering effect
that is also fixed, and equally affected by room
acoustics. The basic thought that needs to be
borne in mind Is that the listener to any live per-
formance is almost never surrounded by the pro-
gram source, unless perhaps he is one of the
musicians| The totality of the sound comes from
a particular direction, and depending upon the
nature of the sound (voice vs. small combo vs. full
symphony orchestra, etc.) it is either a confined
point in space or over a broad dimension. True
"'stergo’’, therefore, is the listener's ability to dis-
tinguish the direction of the total sound and the
individual components of the sound. If this re-
quirement of ''stereo’” is compromised, then all
that really results is a room full of sounds un-
balanced and unrelated to the acousticai and
musical composition of the original. If one wishes
merely for that, it can easily be accomplished
using mono programs on speaker systems of the
fixed reflector and "'omni" inverted cone types.
This is, in fact, exactly what was often done in the
earlier days before stereo, to enhance the spatial
effect of mono programs.
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Mid. U.S.A.

This speaker system distributes its lows
through a complete circle, then spreads them
across your room like a carpet of sound.

It puts the bottom on the bottom, so you
get deep, pure, total bass. We deliver it
through a 15 in. high compliance woofer
with an 18 Ib. ceramic magnet structure
(the world’s largest). This immense woofer
magnet combines with those of the mid-
range and tweeter drivers to produce over
one million lines of force. More than
enough reason why this magnificent 3-way
speaker system can handle a fu!l 125 watts
of receiver power per channel without
overload or burnout.

Our full presence mid frequency driver
makes you feel you're listening to a live
performance, while the ultra-sonic domed
tweeter provides crystal clear response
all the way to 20.000 Hz. Then . . . Empire’s
wide-angle acoustic lens diverges even
the highest of these high frequencies
through a full 160 arc.

The enclosure is a hand-rubbed sonic
column topped with imported marble. This
totally stiff. rigidly damped cabinet pro-
duces no vibrations to color the sound.
Listen to it. Walk around it. Compare it to
any speaker at any price for_absolute
fidelity and total transparency. Then see
if you can live with anything else.

Empire’s world famous
Royal Grenadier Model
9000M is available thru bet-
ter high fidelity dealers at
$299.95. Other Empire
speakers from $99.95.

] I Write for free Guide To Sound Design For 1970.
FEI E M P I R E Empire Scientific Corp., 1055 Stewart Ave., Garden City, N. Y. 11530
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LETTERS
Continued from page 8

the tedious Homer and Jethro. The true
“Furtwingler of musical humor™ is Stan
Freberg, sadly overlooked in the article.
Of Freberg's many musical barbs, the
sharpest is surely Banana Boai. with its
heavily aspirated “Highly deadly black
tarantula”™ ranking among the consum-
mate strokes in the history of parody.
David Wilson
Carmel, Calif.

More on Mahler

Robert C. Marsh misrepresents me by a
wide margin in your April “lLetters
column. Mr. Marsh notwithstanding. a
predilection 1o apply to Mahler's scores
the naive conviction of “a fundamentalist
minister” that “first thoughts are always
good and revisions are always bad™ is
not “an unfortunate aspect of the alliance
between Mahler's admirers and  the
Bruckner Society of America.”

None of that is so, because | never
said such a thing, and netther did the
Bruckner Society. On the contrary: in
the Society's Chord and Discord journal
for 1958 (page 91). 1 lamented the fact
that many of “the absolutely authentc
Mahler revisions”™ had not vet been
printed. And in the admittedly quite dif-
ferent case of Bruckner's symphonies. 1
still said that there is frequently room
for doubt as 10 “which of s2veral possible
versions represents his truest wishes.”
Where's the “simple rule of thumb?”

I'm afraid My, Marsh’s predilection
is »till for seeing extremisis lurking
wherever there are simple disugreements
with him—even disagreements of em-
phasis. In the context of the letter he was
supposed 10 be answering. it is clear |
was not advocating Urrexts as o Way of
Life. Rather, I commended Bernard
Jacobson's remark about being able to
listen to Mahler's First “in the form
in which the composar originally con-
ceived it” on a purely utilitarian basis.
My point was that. with a five-movement
recording of this work at hand. you can
hear it either that way or the other way,
as fancy dictates. simply by including or
omilting the extra movement.

1 applaud Mr. Marsh's expression of
interest in Tattempting to secure clear
ideas of Mahler’s performance practices”
by asking those who can still remember
them. Unfortunately, another unhelpful
predilection he projects is 1o mistake as-
sumptions for facts. Speaking of the Sym
phony's first-movement repeat, for in-
stance, he writes that “after the 1896
Berlin performance. Mahler had second
thoughts about the necessity of this re-
peat.” as if this were something he posi-
tively knew. The fact is that the first pub-
lished edition of 1899 /ius a repeat (as
does the second of 1906), while the un-
published 1893 version, whether Mr.
Marsh is aware of it or not, has no re-
peat. What evidence is there. then, that
Mahler used a repeat in Berlin or earlier,
or that the idea of a repeat had so much

Continued on page 14
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The independent test labs think as highly
of the Dual 1219 as we do.

No surprise. Because with every Dual tested, every performance claim we've
ever made has been confirmed by independent test labs. With no exceptions.

Four years ago, for example, we introduced our 1019. Audio experts rated it
the finest automatic turntable ever made. But we were already hard
@l ot work on what was to become the Dual 1219.
Is it the worthy successor to the 1019 we believed it would be?
Stereo Review says it is. -
“The 1219 is a good illustration of how
3 an already superior product (the 1019) can be
further improved by intelligent and imaginative

“anti-skating ...reduced wear on . . L]
the record grooves...”A des'Qn and engineering.

L High Fidelity also agreed, with such
specitics on the 1219’s performance as these:

“Speed accuracy is greater (than the 1019), wow and
flutter are a bit lower, tracking force and anti-skating adjustments
are more precise...outstanding in all these characteristics.” IS — _

As for the benefits of the 1219’s gimbal-suspended 8-3/4" g;f;;;’,‘;i’;'&"f ?&obfs'mg sysem
tonearm, The American Record Guide’s results showed: st

“The arm carries the cartridge in a way that permits it to extract every subtlety
it possibly could from the record groove!”

We actually felt the 1219 might have more precision than most people would

ever need. But Audio disagreed, we're pleased to note:

“Whether or not the advantages of exact setting for vertical
tracking and for anti-skating can be identified by the average listener,
= measurements show that there are improvements...reduction in
distortion, and...reduced wear on the record grooves, particularly
on the side of the groove nearest the center of the record

Complete reprints of these test reports are yours for

— the asking. So is a 16-page booklet which
“...novel adjustment for . . . .
opfimizing vertical racking  T€PTiNts an informative Stereo Review
angle...” High Fideliy article on turntables and tonearms.

After you look through all of this, you'll understand
why most hi-fi experts have Duals in their own systems.
And why every record you buy is one more reason to “..will have greatest appeol o those who dislike
own the $175 Dual 1219, any COmPrOMise... re0 Review

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon,

New York 10553. [
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It sounds

as if you

bought

something

more expensive.

The SR-T178DK Stereo Tape Deck.$159.95

$159.95 isn't peanuts. So
when we say our SR-T178DK
stereo tape deck sounds
more expensive, we know
we have to prove it.

First, it gives you a wow
and flutter of less than
0.2% rms.

Second, you get two
““on'’ positions instead of
one. In the normal *‘on’’
position the cassette simply
shuts off at the end of
recording or playback. But
if you use the **‘automatic
off’’ position, all AC current
is shut off at the end of the
cassette. !

Then there's the S/N ratio
of 45 dB. The frequency
response of 30to 15 KHz.

The tape speed accuracy
of +19 with fast forward
and rewind time within
90 seconds (C-60).

Even thatisn’'t all. You get
a hysterisis synchronous
motor. Magnetic braking so
the tape can't bunch or
break. And microphone
jacks up front with auxiliary
jacks in the rear.

Of course these things
are only part of the proof.
The clincher comes when
you drop into your Standard
dealer and audition the
SR-T178DK for yourself,

Believe us it'll sound
more expensive than
$159.95. And that'll be
music to your ears.

STANDARD -

STANDARD RADIO CORP., 60-09 39TH AVENUE, WOODSIDE, N.Y. 11377,
13518 SOUTH NORMANDIE AVENUE, GARDENA, CALIF. 90249

SPECIFICATIONS BASED ON STANDARD TEST TAPE
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as occurred to him before he prepared
the orchestrally expanded 1899 version?
I know of none. The documentary evi-
dence suggests that the composer did have
a second thought after Berlin all right,
but that it was to puit in a repeat, not take
one out—in which case the Urrex: man
on this point (horrors!) is Mr. Marsh.

Jack Diether

New York, N.Y.

Three-Speaker Systems

Ar. Movshon's circuitry ["How 1 Hooked
Up My Center-Channel Speaker,” March
1970] is beyond criticism. But a major
purpose of the “bridged center speaker”
(to use terminology of J. C. Steinberg
and W. B. Snow) is to bring central
stage events into focus, 1o render a solo-
ist. for example, in proper geometry and
tonality. If Mi. Movshon would try a
full-range speaker in the center instead
of a wooter. 1 think he would be pleas-
antly surprised. This applies to all three-
speaker systems, and constitutes an ad-
verse criticism ol center-bass with treble
flanks.

O. G. Hurtz

New York, N.Y.

Mr. Movshon's hookup, and explanation
of same, was notr intended as a preserip-
tion for every (or even necessarily for
the best possible) center-speaker sysiem.
Rather it was designed onlv 1o beef up
the hass in an otherwise excellens,
normal  stereo-spread-with-no-hole-in-the-
middle systen.

Historic Material

It the Furtwiingler Society circulates any
of thosz recordings tfrom the Furtwiing-
ler “underground” mentioned in David
Hamilton's review |[March 1970], we'll
of course be gratetul. In the meantime,
though, there’s a very considerable Furt-
wiingler “aboveground” that ought to be
restored 1o the US. market—1 mean
recordings formerly available in Ameri-
can catalogues. but now unobtainable ex-
cept in a few cases, as rechanneled im-
ports.

Some of these vanished discs are more
urgently needed than either of the So-
ciety's first two releases. The Brahms Sec-
ond Concerto is welcome of course, but
what about the First and Second Sympho-
nies and the Violin Concerto? The Berlin
Eroica, good as it may be, seems unneces-
sary: after all, we do have the Vienna
performance, but we don’t have the First,
Fourth, and Sixth, or the Emperor Con-
certo with Fischer. We're also lacking the
Mendelssohn and Bartok violin concertos,
the Bruckner Seventh and Eighth Sym-
phonies, the Franck D minor, the Haydn
Surprise, the Mozart G minor, both per-
formances of the Unfinished, and the
Tchaikovsky Fourth and Sixth. (Nobody
thinks twice about reissuing, say. a Tos-
canini performance even if it's only light-
weight pop-concert material.) These are

Continued on page 18
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PIONEER OUTPERFORMERS

help stamp out
noise polhution
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CS-63DX CS-99

Everyone talks about pollution. Pioneer does something about
it. Noise pollution, that is.

Pioneer’s formula is simple. Use only the finest quality mate-
rials. Combine them with advanced circuitry and design.
Employ quality craftsmen. Maintain metictlous quality con-
trol every step along the way. Give more value for the money
than any comparably priced speaker systems.

The CS-63DX and CS-99 embody all these principles for un-
rivaled capability and sound reproduction. Both systems in-
corporate six separate speakers that brilliantly cover all fre-

To achieve crisp, clear highs as well as widest dispersion,
both systems employ a combination of a horn tweeter for
moderate highs with super tweeters for the critical ultra highs.

You can adjust the middle and high frequencies to any room
environment with the dual 3-step tone control.

The finishing touch is the air-suspension enclosure lined with
resonance-free, sound-absorbing material in a handsome,
oiled walnut cabinet with latticework grille.

Help stamp out noise pollution. Hear these magnificent Out-
performers at your Pioneer dealer today.

quency ranges. Add to this a superb cross-

over network to assure that each speaker 6 Mo Cs-63DX C5-99
. . \ — - % '}
handles only those frequencies for which ] 2 il L e f;f}’“x;)gf:"’?;ﬁer:ﬁd_mnse <©> O
it was specially designed. The 15-inch (2) 5" mid-range; horn tweeter; ’ '0JO)
woofer, which refuses to break-up, even = horn tweeter; cone super tweeter,
at maximum power, produces wholesome, Frequency |2 SuPCr hor tweeter |2) dome super tweeter
resonant bass at a depth unrealized by Response | 20-22,000 Hz 25-22,000 Hz
other speakers. The unique roll-edge 5- f,';’;&‘::’i; o0 He ot (7)(?0(})‘:514'?20(;511:
inch midrange unit s designed for com- Dimensions | 187~ (W) x 28%” (H) x | 16” (W) x 25" (H) x
pletely smooth linear response. It supplies 13-1/16" (D) 1-2/5" (D)
perfect balance for the entire system and Price $259.00 $215.00

Specifications in common: Enclosure: Infinite baffle; Impedance: 8 ohms; Maximum Input: 80 watts (IHF)

O pioneEeR’

PIONEER ELECTRONICS U.S.A. CORPORATION, 140 Smith St., Dept. H-6S , Farmingdale, N.Y. 11735 ¢ (516) 694-7720
West Coast: 1335 West 134th St., Gardena. Calif. 90247 < (213) 323-2374 & 321-1076 e« In Canada: S. H. Parker Co., Province of Ontario
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THE NEW SANSUI 2000A

AND STILL AT THE SAME PRICE
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FABULOUS SANSUI 2000

ST, 2N 1O Sansut

T funter M///‘r;l/'

MUTiNe

SELECTOR

$299.95 can still go a long way in purchasing top notch high fidelity equipment. The exciting new
2000A has a wide dial FM linear scale plus a sensitivity of 1.8 uV(IHF) for pin-point station selectivity
with a clean crisp signal from even distant stations. Its powerful 120 watts (IHF) will easily handle 2
pairs of stereo speaker systems. The Sansui 2000A has inputs for 2 phonographs, tape recording
and monitoring, headphones and auxiliary; and for the audiophile, pre- and main amplifiers may be
used separately. Hear the new Sansui 2000A at your franchised Sansui dealer.

m SANSUI ELECTRONICS CORP.
Woodside, New York, 11377 ® Los Angeles, California, 90007

SANSUI ELECTRIC CO,, LTD., Tokyo, Japan ¢ Frankfurt a. M., West Germany Electronic Distributors (Canada), British Columbia
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An Industry Breakthrough ‘
herwood Model SEL-100

Professional

Relt-Drive |
Automatie |
Turntable |

P

o

/'

Rumble Specifications:
—42 dB Unweighted (NAB)
—58 dB CBS/RRLL Weighting |

No other automatic turntable manufacturer
can equal these rumble specifications.
Why? Because the Sherwood SEL-100 is
the only professional belt-drive automatic
turntable available; and a belt-drive mech-
anism isolates the motor from the turntable
better than conventional ‘“rubber-idler” |
drives, hence, lower rumble. It's no wonder,
then that our competitors avoid stating
rumble specifications in their ads.
(Conventional test records cannot be used to test
the SEL-100 rumble, since measurable rumble
exists in their grooves. The only pressing which
we have found to be adequately rumble free for
this test is the new DIN45544 #LAB 030 pro-
duced by Car!l Lindstrom, Berlin, Germany.)
But, low rumble is only the beginning. Here |
are other exclusive innovations.

EXCLUSIVE: Escalator-action record lower-
ing. Record i

is carefully, slowly lowered
(not dropped) to a stationary turntable—
the gentlest treatment of your records im-
aginable.

EXCLUSIVE: When belt-drive motor (No. 1)
rotates the platter, power is off to arm-
cycling motor (No. 2) which is totally dis-
engaged. When arm-cycling motor (No. 2)
lowers the record, power is off to belt-drive
motor (No. 2) so that platter is stationary.
EXCLUSIVE: Beam-of-light tone-arm _trip.
At end of record, a photo-electric light-
beam circuit starts the ““change” motor; no
mechanical trip linkage to strain your car-
tridge’s very-compliant stylus.

EXCLUSIVE: Floating arm/turntable sus-
pension; no other automatic has this effec-
tive isolation system.

EXCLUSIVE: Combination automatic/man-
ual spindle; no secondary removable spin-
dle to get lost. |
EXCLUSIVE: Longest tone arm of any auto-
matic, 9% inches from pivot to stylus;
lowest tracking error.

The SEL-100 also has hydraulic-damped
cueing, intermix, two speeds (33, 45 rpm),
manual play, very low flutter and wow,
anti-skate, etc. See your Sherwood dealer
or write us for complete specifications and |
literature.

Price with brushed aluminum base—only
$149.50.

l
SHERWOODD}

ELECTRONIC LABORATORIES. INC U

INNOVATORS IN FINEST OUALITY TUNERS / AMPLIFIERS / RECEIVERS / SPEAKERS
4300 North Cahiformia Avenue. Chicago. lilinois 80618
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Continued from page 14

classic performances of substantial music.
Let's have them back.
William McCarthy
New Brunswick, N.J.

In Robert C. Marsh's “Speaking of Rec-
ords™ article [March 1970] 1 find, as us-
ual. his opinions about records and crit-
ics well taken. But on one point | take
issue. He expresses doubt over the value
of records as “musical documentation.”
Referring to recorded performances by
Toscanini and Furtwingler, he asks,
“DPoes anyone believe that these are any-
thing more than fairly pale copies of the
original performances, pencil sketches of
oil paintings?”

Perhaps not. However, no matter how
“fairly pale” these recordings may appear
to today's listener, they are unmatched
lessons in the history of musical interpre-
tation, without which we would be that
much poorer. How else would Mr. Marsh
account for the many reissues of these
performances and their high sales?

Hans A. Hling
Los Angeles, Calif.

Beethoven in Perspective

Jan Meyerowitz’ "Do We Overestimate

Beethoven?' [January 1970] contained
much incisive and thought-provoking
criticism. However, I must take Mr.

Meyerowitz to task for the way in which
he answered the question. Bach, Mo-
zart, and Beethoven are all deserving of
praise, but to single out one and deify
him is unjust, even to Beethoven. Further-
more, Mr. Meyerowitz must be teasing
us if he labels his assessment as “‘ob-
jective.”

The chief failure of his criticism is
that it lacks specific historical references.
Beethoven's musical language differs be-
cause he responded to a different his-
torical situation. Bach had his religious
tradition and his music cannot be
evaluated without mentioning that reli-
gious center. Mozart portrayed the
ebullient Viennese society. Beethoven's
dramatic painting of the inner soul can-
not be understood except by referring to
the history of the early nineteenth cen-
tury. Depending on our highly subjective
sense of values, we will honor one of the
three more than the others.

In a word, Mr. Meyerowitz has suc-
cumbed to vague Spenglerian melodrama.
It would be refreshing if he were 1o com-
bine his keen powers of generalization
with reverence of facts.

Hector Mendez
New York, N.Y.

Stand Up for Scherchen and Kraus

In his analysis of Beethoven's choral mu-
sic |[February 1970], H. C. Robbins
Landon makes the following astonishing
statement: “Scherchen was a very erratic
conductor and seldom achieved per-
formances of absolutely first-rate qual-
ity on recordings.” While Mr. Robbins
Landon is entitled to his opinion, this

www.americanradiohistorv.com

statement is clearly not opinion but
rather a prejudiced generalization.

As one who owns well over 250 Scher-
chen-led performances on discs, I would
like to know what handful of these Mr.
Robbins Landon accepts as worthy, since
he does use the qualifier “seldom.” I
would have thought that such items as
Handel's Messiah (both versions); the
symphonies of Beethoven, Mahler, and
Haydn, the Bach choral works; the Re-
quiems of Berlioz and Mozart: Bee-
thoven's overtures, Egmont music, and
Grosse Fuge, the various potboilers of
Liszt; contemporary masterworks by Orff,
Berg, and Schoenberg; all manner of or-
chestral overtures, tone poems, etc.; and
the concertos grosso of Geminiani and
Handel would represent a portion of the
Scherchen performances that are thought
to be first-rate. It would be most interest-
ing to see which of these, if any, Mr.
Robbins Landon would deem to accept.

Mark Koldys
Dearborn, Mich.

How in the name of musical justice can
H. C. Robbins Landon recommend
Thomas Schippers’ recording of the Bee-
thoven Joseph Cantata, sung in a Latin
translation, over the admittedly dated
Kraus version in the original German?
There seems to be no logic in Schippers’
choice of language for his recording.
Certainly the scholarly Robbins Landon
has a clearer concept of musical correct-
ness than exhibited here. He implies that
he has studied the score to this work, but
even then elects not to mention the lan-
guage difference in his evaluation.

In a case such as this, textual correct-
ness should take precedence over sonic
considerations. And, judging from the
scope of his article, I do not feel that Mr.
Robbins Landon was so pressed for space
that mention of this factor could not
have been made.

Theodore Albrecht
Denton, Texas

High Fidelity, June 1970. Vol. 20, No. 6
Published monthly by Billboard Publica-
tions, Inc., publisher of Billboard, Vend,
Amusement Business, Merchandising Week,
American Artist, Modern Pbotography, P’ho-
10 Weekly, and Gift & Tableware Reporter.
High Fidelity /Musical America Edition pub-
lished monthly, Member Audit Bureau of
Circulations.

Editorial correspondence should be ad-
dressed 1o The Editor. High Fidelity, Great
Barrington, Mass. 01230. Editorial con-
tributions will be welcomed. Payment for
articles accepted will be arranged prior to
publication. Unsolicited manuscripts should
be accompanied by return postage.
Subscriptions should be addressed to High
Fidelity, 2160 Patterson St., Cincinnati, O.
45214. Subscription rates: High Fidelity/
Musical America: In the US.A. and its
Possessions, 1 year $12; elsewhere, 1 year
$13. National and other cditions published
monthly: In the U.S.A. and its Possessions,
I year $7; elsewhere, 1 year $8.

Change of address notices and undelivered
copies (Form 3579) should be addressed to
High Fidelity, Subscription Fulfillment
Dept., 2160 Patterson St., Cincinnati, Ohio
45214.
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Our amazing new

-~

low-cost speaker

is made with
a revolutionary
substitute for

money: Bra

Two facts stand out about the new
Rectilinear Xl bookshelf speaker:

Its price is $69.50.

And its sound is beautiful.

In fact, it sounds quite respectable even
in comparison with our top speakers,
which cost three and four times as much
and have been called the best in the
world. To be on the conservative side,
let's say the Rectilinear XI sounds like
an exceptionally fine $135 speaker.

A year or two ago, a speaker like this
would have been just about impossible.
Every manufacturer knew that inexpen-
sive speakers were supposed to sound
mediocre, so that's how they made
them, give or take a few sales features.

Luckily, our young engineers are some-
what naive about these things. All they
know is physics, mathematics, electron-
ics and acoustics. As far as they're con-
cerned, a correct crossover frequency
costs no more than an incorrect one.
The right distance between the drivers
no more than the wrong one. Proper
phasing no more than improper. And so
on, down the line. They act as if they
believed that at least seventy-five per-

JuNE 1970

cent of speaker design is knowledge,
not money.

So they specified a 10-inch woofer, a
3-inch tweeter, a choke, a capacitor
and a volume control. They put these
into a 23" by 12” by 104" cabinet and
fussed and fussed. Without any pre-
conceived notions as to how good or
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bad such an austere design should
sound. They stopped only when they

“could no longer improve the perform-

ance.

The result is a $69.50 speaker that not
only covers the range from 45 to 17,000
Hz without peaks or harmonics but also
has extremely low time delay distortion,
which is Rectilinear's chief criterion of
speaker quality.

What's more, the Rectilinear Xl is a
high-efficiency speaker. It can be driven
to window-rattling levels with a puny
10 watts.

A triumph of brain over brawn, you
might say.

(For more information, including de-
tailed literature, see your audio dealer
or write to Rectilinear Research Corp.,
107 Bruckner Blvd., Bronx, N.Y. 10454,
Canada: H. Roy Gray Co. ltd., 14 Laid-
law Blvd., Markham,” Ont. Overseas:
Royal Sound Co.,409 N. Main St.,Free-
port, N.Y. 11520.)

Rectilinear X

oad
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behind

Reports from the International Recording Centers the

LONDON

First Video-Cassette Recording:
Bernstein Leads Verdi's Requiem

Leonard Bernstein ascended an impro-
vised podium in the great circular arena
of the Royal Albert Hall. With the seri-
ousness of an evangelical preacher, he
faced the London Symphony and quietly
began his address: “We are gathered to-
gether . . . hopefully to make the ‘In-
gemisco.!” Bernstein’s doubtfulness was
wholly understandable, for CBS' Verdi
Requiem project struck serious tenor
troubles when Franco Corelli bowed out
at the last minute. For the live perform-
ance, which Bernstein gave in this same
hall, Robert Tear was brought in, but
for all his artistry he is not the right
man for a big ltalian role. In the nick of
time CBS came to an arrangement with
RCA to borrow their prize recording
property, Placido Domingo. After the
tenor was located, he was flown rapidly
to London and on to the Albert Hall for
an intensive four days of sessions plus
a television taping of the same work in
St. Paul’s Cathedral, the most holy site
available,

Domingo, looking a little worried,
sipped coffee from a plastic cup. He
stepped forward for his solo and startled
everyone with the superb projection of
his voice. Bernstein’s tempo was achingly
slow, making one feel breathless in sym-
pathy with the tenor. After many finely
molded phrases (and not a single in-
trusive “h' in "Qui Mariam"”), Domingo’s
breath finally let him down in the most
taxing phrase of all. He shook his head
and rubbed his cheeks. Bernstein was
understanding, yet during the following
forty-five minutes it took to complete the
solo, he refused to be indulgent. Except
for conceding a slight stringendo to help
lighten the burden of one phrase, he re-
fused to compromise on his chosen, meas-
ured tempo, and instead of making sym-

22

pathetic noises to the tenor, he deliber-
ately challenged him. When Domingo
accidentally sang “Tamgquan™ instead of
“Tamgquam,” Bernstein was at him like
a shot. "Quam!” he snapped, and though
the manner was sharp one could see an
avuncular hand at work.

Domingo is almost too good to be true
—the possessor not only of a superlative
voice, but of a kindly, modest tempera-
ment that stands correction without fuss.
One can just imagine how some tenors
might have reacted to Bernstein's de-
mands, which included top B flats one
after another during the retakes (I could
do this all day,” said Bernstein, laugh-
ing). “Try it with a feeling of hesitancy,”
suggested Bernstein as he helped to mold
Domingo’s interpretation, and another
suggestion resulted in an ecstatic half-
tone on “parce Deus.”

Then with the “Ingemisco” completed,
they progressed to a number equally full
of pitfalls: the trio for mezzo, tenor, and
bass, “Lux aeterna.” Balancing the three
voices was the first problem, and during
the course of this rehearsal Domingo
made a remark which must be unique
from the mouth of an ltalian-style tenor:
“Wasn’t | soft enough?” Bless you, Mr.
Domingo! Even after Bernstein paid sev-
eral visits to the control room to check
the balance (“The microphone loves your
voice,” he commented to Domingo), the
results were not quite right. On a sug-
gestion from Tom Sheppard, the CBS
recording manager in charge, the micro-
phones were moved. But when it was
found that someone had bungled the
job, Bernstein, like George C. Scott as
General Patton directing traffic. climbed
down and did it himself. As a result the
balance was at last perfect. “The greatest
microphone fixer in the business,” com-
mented the engineer. Bob Auger, back in
the control room.

Technically, as well as musically, this
was an interesting session, for it was the
first large-scale recording project to be
undertaken in the Albert Hall for many
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scenes

Leonard Bernstein's avuncular
hand brings an ecstatic response
from tenor Placido Domingo.

years. A month earlier there was the
Philips recording of Gerhard’s Fourth
Symphony, but the Verdi Requiem, as
well as covering much larger forces, in-
volves eight-channel “surround” stereo,
to be distilled into two or four channels.
The hall itself proved far more helpful
than anyone had expected. The great
plastic saucers that had been hung in
the dome effectively eliminate the no-
torious echo, both in live concert per-
formances and for recording. Tom Shep-
pard confessed that he was more than
satisfied with the results—he was thrilled.
And he noted how readily the acoustic
could be adjusted between chorus and or-
chestra, with one given more reverbera-
tion than the other.

Certainly the project excited the widest
interest among CBS’ competitors. When
I arrived at the beginning of the session,
I found to my astonishment that there,
peering through the glass doors into the
great circular auditorium, were two of the
best-known engineers in London, each
from a different company, and not—
need I say it—from CBS. They seemed
startled to see me, but who can blame
them for wanting to know where Bob
Auger had been placing his microphones
on this occasion? No question here of
industrial espionage: the CBS people
were only too delighted that competitors
were so keenly interested. After all, the
recording world in London is friendly
rather than cut-throat.

The LSO Chorus appears in the Verdi
with the London Symphony and the
quartet of soloists—besides Domingo—
includes Martina Arroyo, Josephine
Veasey, and Ruggero Raimondi (who
coincidentally recorded the bass part in
EMI's Verdi Requiem with Barbirolli
only last autumn).

The following day, at St. Paul’s, Bern-
stein made audio-video history with his
three-hour TV production: it was the
first session, to my knowledge, held ex-

Continued on page 25
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For years,

audio experts
have been most
gz2nsrous in their
preise of the "Cita-
tion Sound’’. But

in-a-estingly enough,
Citation has virtually
no sound. When you listen to our new Citation
Twelve Power Amplifier, all you are ever aware
of is the music. In between each note, there 1s
nothing but absolute quiet. It's as if you were lis-
tening through the electronics clear back to the
original performance. The sound is spacious, trans-
parent and lifelike. The finer nuances of tonal
shading stand out clearly. You can almost feel the
concert hall and the depth and breadth of the
orchestra. The instruments have the same balance
and perspective as at a live performance.

In truth, Citation is something more than high
fidelity. For even the most sophisticated high

narman [ZYTRY -

A Subsidiary of Jervis Corporation

CITATION...

a step beyond
high fidelity.

fidelity enthusiasts have come to accept a certain
amount of distortion in their equipment. But dis-
tortion in the Citation Twelve is literally non-
existent. All forms are at the residual levels of
laboratory test equipment. There is nothing within
the electronics to mask or color the sound. Stated
simply, Citation brings you the music precisely the
way it was originally performed.

But words will never adequately describe “Citation
Sound". You have to hear it, or perhaps we should
say not hear it, to totally understand and appre-
ciate it. The Citation Twelve is at your Harman-
Kardon dealer now. Visit him soon. We think you'll
agree that Citation, indeed, takes you a step be-
yond traditional high fidelity. Minimum resale
price—(Kkit) $225. (wired) $295.

For more technical information write to Harman-
Kardon, Inc., 55 Ames Court, Plainview, N.Y. 11803,
Dept. HF-6.

<D
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The all new PE-2040

PErfection in PErformance

Your inevitable choice among automatic turntables. Sooner or later other
automatic turntables will incorporate the exclusive features now available on
the new PE-2040: Dial-a-Matic vertical tracking angle adjustment for all records
.. . Independent, ultra-gentle, fingertip cueing control . . . Fail safe stylus pro-
tector. .. Automatic record scanner . .. Single lever control for all modes of opera-
tion . .. Continuous record repeat. These are just some of the exclusive features.
Stop by atyour PE dealer for the complete story and a demonstration of PErfection
in PErformance. PE-2040—$145.00; PE-2038—$115.00.

Elpa Marketing Industries, Inc., New Hyde Park, N.Y. 11040
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BEHIND THE SCENES

clusively for the medium of video cas-
settes! Herbert von Karajan, of course.
has caught the visual aspects of many of
his recordings with his own production
company, but these have been on film,
not tape, and designed with large the-
aters rather than television in mind.
Bernstein too has formed his own com-
pany., Amberson Productions, for this
purpose. (Bernstein is the German for
“amber.” and the conductor. in his youth,
sometimes used the name “Lenny Amber”
as an arranger.) The other principal of
Amberson is former Columbia Master-
works director Schuyler Chapin, who
served as co-producer with Oliver Smith.
Humphrey Burton directed, and the pro-
duction was in association with Dowling-
Stevens-Whitehead. EOWARD GREENFIELD

HAMBURG

Alessandro Scarlatti’s Pretty
Pastoral

Deutsche Grammophon's present and
past press chiefs encountered each other
at a recent recording session for the
company’s Archive label in Hamburg.
Hans Rutz. who dealt with the press for
a number of years, has now advanced to
the handsome position of director of the
Archive series (the late Professor Hans
Hickmann had guided the destinies of
that unique project almost from its in-
ception and had built up its universally
admired catalogue of authentic perform-
ances of early music recorded to abso-
lute perfection). Shepherding the invited
press people this time was Dorothea
Koehler. a charming, imaginative, poly-
glot young lady who had taken over Hans
Rutz's former position.

Alessandro Scarlatti’s little serenata en-
titled Endimione ¢ Cintia provided the
occasion. We all congregated at DGG's
offices on the Alster, that improbable
lake which lies spang in the middle of
Hamburg, and then boarded a chartered
bus journeying across the River Elbe to
Friedrich Ebert Hall in Harburg. There
we found New Yorkers Reri Grist and
Tatiana Troyanos, the two singers in-
volved. plus Parisian trumpet virtuoso
Pierre Thibaud, Viennese lutenist Karl
Scheit, Hamburg harpsichordist Mathias
Siedel, and a chamber group from the
Hamburg Philharmonic under the Berlin
conductor Mathieu Lange, who led the
German premiere in 1958. Dr. Manfred
Richter sat in the control room directing
the recording.

When we came in we found Miss Grist
rehearsing one of her arias. “Fin ch'avro
vita.” In a green sweater, black slacks,
an Afro coiffure, and long earrings, she
seemed relaxed and completely at ease in
German. which she spoke not only with
the musicians and technicians but also
with her husband, who at one point re-
minded her to keep her voice down when
not actually recording. The atmosphere
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Continued from page 22

reminded me of a session of Hausmusik
—casual clothes, a relaxed, serious, but
not deadly serious atmosphere, with every-
body assembled primarily for the pleasure
of the music and not for any kind of
external show. '

Until DGG’s poop-sheet reminded me
of it. I had forgotten—in all honesty. had
1 ever known?—that Alessandro Scarlatti
composed more than a hundred operas,
not to mention numerous Oratorios,
Masses, other church works, and pieces
for various instruments. Corelli, Vivaldi,
and of course his own son. Domenico,
have gradually overshadowed Alessandro
Scarlatti, but Archive has already set
about redressing this unmerited neglect;
you can already get his six concertos
grosso for strings and another serenata
Il Giardino di amore, on the Archive
label. and the twelve sinfonie di concerto
grosso will appear soon.

Alessandro wrote Endimione ¢ Cintia
in Rome in 1705 to one of those in-
credibly dimwitted texts of that era:
Cintia, feeling foresaken by Endimione,
comes upon her lover asleep and petu-
lantly regards his slumber as indifference.
In fact—silly goose!'—faithful Endimione
has gone to sleep purely and simply in
order to dream about his Cintia. A duet
between these two near-imbecilic lovers
does nothing but compound the misun-
derstanding until finally—believe it or not
—they clear things up and propel the
work to a happy ending.

These serenata texts really do force you
to suspend all logic. In this one Miss
Grist. a coloratura, sings the man and
Miss Troyanos. a mezzo. sings the girl.
Don't ask me why. ask Alessandro Scar-
latti—or his posthumous psychoanalyst,
if he ever had one. Well, anyway, 1 find
the music very pretty.

This Hamburg session also afforded
me my first experience with a studio trick
which theoretically would seem to let a
singer perform something like The Flight
of the Bumblebee without breathing from
beginning to end. In the aria Miss Grist
recorded during my visit, there occurred
long passages of fioritura with an occa-
sional long note sustained in between. The
engineers recorded these passages in sev-
eral short takes. one such long note mark-
ing the end of one brief take and the
beginning of the next one, with plenty
of time. of course, for Miss Grist to refill
her lungs in between. A singer of Miss
Grist's  extraordinary  accomplishments
needs no such cosseting in concert, or even
in recording. but a surplus supply of
breath does, of course. make any vocal
performance easier and more secure.

Tatiana Troyanos, the half-German,
half-Greek New Yorker who is one of
the Hamburg Opera’s leading singers,
joined us for a glass of champagne after
the session. I just had time to congratu-
late her on her superb performance in
the leading role of Penderecki’s opera
The Devils of Loudin at its world pre-
miere before Reri Grist snaffled her off
into a corner to get advice about a fur
coat she wanted to buy in Hamburg.

PauL Moor
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ADC:

WORLD'S MOST
PERSNICKETY
SPEAKER MAKER.

We make 303AX speakers for fussy
audiophiles. Each one is crafted by
hand and contains a two-way acoustic
suspension system that's accurate
enough to please even the most
discriminating listener. The ADC 303AX
lacks the distortion and coloration often
found in speakers in its price range.
Which makes it a superb value in a full-
sized bookshelf speaker.

Of course, there's only one way to
find out how really accurate our speaker
system is. Go to your nearest ADC dealer
and compare it to other models. After
all, hearing is believing!

SPECIFICATIONS

Type Bookshelf.
Cabinet . . . Oiled Walnut.

Dimensions . .. 233%" Hx 13" W

x 113" D.

Weight . . . 37 Ibs. each.

Frequency Response . . . 33Hz—20kHz
+ 3 db {measured in average

listening room).

Speakers (2) . .. High accuracy, wide
dispersion tweeter with Hi Flux Magnet
and 10” high compliance woofer.

Nominal impedance . . . 8 ohms.
Power Required . . . 10 watts min.
Price . . . $100 suggested resale.

Write for details about other
ADC speaker systems. From $55-$350.

v

DYNAMICS

A CORPORATION

AUDIO FOR
AUDIOPHILES
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BOZAK

from top to bottom, the line of quality

Concert Grand (B-310B)
in Contemporary

Symphony No. 1 (B-4000)
in Classic

Concerto Grosso (B-305)
in Moorish

Concerto |V (B-302A)
in Century

Concerto |11 (B-313G)

When you're looking for a high quality
loudspeaker, look to Bozak. Here’s why:

1. Unsurpassed faithfulness in the re-creation
of sound. We never come between you and the
music you want to hear. You get all the music
exactly as recorded.

2. The broadest variety of fincly crafted, high-styled
high fidelity furniture. Bozak furniture in your home
is a reflection of your good taste and refinement.

3. Priced to meet every need. Either buy the complete
ready-to-play system that fits your budget and space, or use
our unique Plan for Systematic Growth. You start modestly and

add matched components as you go, cnjoying Bozak quality every
day as you build up to your ultimate speaker system. Either way,
you have a permancnt investment in the very best in sound.

Write today for a complete catalog and the name of the
Bozak franchised dealer nearest you.

Sozak
c/

P.O. Box 1166 * Darien, Connecticut 06820

Overseas Export: Elpa Marketing Industries, Inc.
New Hyde Park, New York 11040 U.S.A.

Tempo 1 (B-301)
Bookshelf Speaker
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speaking
of recorda

by Glenn Gould

His Country’s “Most Experienced Hermit”

Chooses a Desert-Island Discography

IN CANADA, a nation where government
radio is stiil alive, well, and subject to
parliamentary questions, one venerable
institution of the air waves was recently
disbanded. The program, Hermit's Choice,
afforded an opportunity for the selection
of four books and an equal number of
records  which  weekly guest/exiles
pledged to take with them to some hypo-
thetical desert isle; like many productions
in the colonies, Hermit's Choice was a
straight steal from the British Broadcast-
ing Corporation, where an identical for-
mat had been exploited with great success
for many years. In the Canadian version,
would-be castaways frequently settled for
some remarkably revealing inclusions—
I remember with particular delight one
edition which featured the selections of a
psychoanalyst of Austrian extraction, who
spoke incessantly not of his own favorite
discs, but of his morher's! Through some
dreadful oversight of casting, and despite
a peerless reputation as the country’s
most experienced hermit, I was never in-
vited to contribute to the series. A year
Or so ago, on a program of my own, I
took time out to remedy this oversight.
The inclusions I proposed on that oc-
casion still seem valid enough, though I
suppose one should draw some sort of
fine line between discs which would fill
the bill as companions-in-exile and those
which, at any given time, one might count
as favorites per se. Quite apart from the
fact that the desert-island format can en-
courage unlikely choices—there's always
the chap who, under cross-examination,
will confess undying affection for the Art
of Fugue or the Elliott Carter string quar-
tets, but when left to his own devices and
with microphone removed, would in fact
select The Pines of Rome and “Starlight
Favorites from the Hollywood Bowl’—
there are records that simply would not
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minister to one’s island needs and would
thus have to be rejected on therapeutic

| -grounds alone. Karajan’s Walkiire, for in-

stance, is perhaps my favorite album of
the last few years; but I suspect that any
work dependent upon the mechanics of a
plot, no matter how metaphorically in-
terpreted, would more closely approxi-
mate an absolute of human interaction
than one could comfortably afford to
contemplate if desert-island peace of mind
is the goal.

In any case, my first three choices were
all, in their way, therapeutic: the hymns
and anthems of Orlando Gibbons as re-

R corded for Archive by the Deller Consort

v

(ARC 3053, deleted), Schoenberg’s Sere-
nade, Op. 24, in the luminous realization
-by Bruno Maderna on Oiseau-Lyre (SOL
250), and Karajan's Berlin Philharmonic
version of Sibelius’ Fifth Symphony
(Deutsche Grammophon 138973). The
Karajan is a must because, even though
some Sibelius discographers quibble about
the quasi-impressionist textural refine-
ments favored by that maestro, it strikes
me as the ideal realization of Sibelius as
a passionate but antisensual composer—
precisely the dichotomy that endears the
great. Finn to me and that makes his
scores, with their unique ability to ride
out the more mundane ramifications of
their material without embarrassment, the
ideal backdrop for the transcendent regu-
larity of isolation. (Besides, as an Arctic
buff, my own notion of isolation involves,
at the very least, a Helsinki-like latitude;
the Aleutians, for example, would be
quite acceptable, but if consigned to
Devil’s Island, I'd be the first prisoner to
try an escape, swimming north.)

The Schoenberg, on the other hand,
would be a bit of a risk since the obvious
advantage of life in exile would be the
opportunity to re-create in one’s own

www americanradiohistorv com

image whichever corner of the world
caught one’s attention and since, conse-
quently, any conflicting, contemporary
evidence should undoubtedly be screened
with care. The Serenade, however, is one
of my all-time favorites for reasons other
than its germinal influence on the twelve-
tone movement; it’s surely one of the few
works of its period which offsets the
idiomatic rigors of its discipline with a
genuine out-of-doors delight in the act
of making music.

The Gibbons, however, would be num-
ber one choice on any list of mine, not
only because, as a hermit, one would prob-
ably be grateful for a reminder of those
antecedents of the modern world which
one could endeavor to extenuate in quite
a different fashion than post-Renaissance
traditions decreed, but, more subjectively,
because ever since my teenage years this
music (and for close to fifteen years this
particular record by the Deller Consort)
has moved me more deeply than any
sound experience I can think of. In fact,
this is the only disc in my collection
three copies of which I have literally
worn out. There would, however, be a
fourth recording which I should take,
not because it's a record to which I listen
with great frequency any longer but be-
cause of the unique role it played dur-
ing a particularly impressionable period
of my adolescence.

When I was a tad of thirteen a mis-
guided pedagogue at my alma mater, the
then Toronto (now Royal) Conversatory
of Music, suggested that I might prepare
for my debut with orchestra, which was
to coincide with the annual year-end
blowout of the school band, and play
Beethoven's Fourth Concerto. The sugges-
tion, of course, was enthusiastically

Continued on page 32
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Listen.

It's tomorrow.

If you don't know anything
about stereo, the new JBL
Aquarius is easy to explain.

If you know a lot, it's going
to take a little longer.

There are seven new JBL
Aquarius speakers. They
range from a very modest
cost to very expensive.

They're a new sound.
Environmental sound. (Close
your eyes and those beautiful
new speakers go away.)

s it better than directional
sound? No. It's different. All
the lefts and the rights are gone.
No ping-pong.

s it different from omnidirec-
tional sound? Yes. And it's better.

And, you can put Aquarius
where you want it. Like a painting
or a print or vase. It doesn't care
about walls or 45° angles. Al

the engineering is inside.

Play it softly. The sound
goes more places.
Ask your favorite

high fidelity specialist
about "point source"
and the "radial diffraction
slot” and “overlapping
frequencies.” That'll shake him up.

Then listen to Aquarius. Every-
thing you hear is true.

Aquarius by JBL.
The next generation.

Jomes B. lansing Sound, Inc. - 3249 Casitas Avenue, los Angeles, 90039
© A division of Jervis Coporation
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SPEAKING OF RECORDS

Coniinued from page 29

adopted but, as | saw it, very little prepa-
ration was required: tor 1wo years [ had
been in possession of an RCA album—
acquired with  funds painstakingly set
aside from my allowance—featuring Ar-
tur Schnabel, Frederick Stock, the Chi-
cago Symphony, and on the cover. surely
the carliest eaample of pop-aloum art
extant.

The illustration in question (an uncan-
ny anticzpation of Motown art nouyeau)
showed Schnuabel—sleeveless. 1 believe—
at the kewbouard surrounded by a discreet
platoon of sidemen all huddled beneath
some lush vegetation of the sort that
would be hard 1o come by in ULpper

LY

new

- SOMETHING
N\

SUPEREX...

llinois (pitch pine perhaps, or pecan
trees maybe—the memory plays tricks
after a quarter century), and which sug-
gested to me that the date was probably
scheduled  while orchestra and soloist
were touring the Carolinas. But though
I was much attracted to the pictorial
revelations afforded by the jacket, it was.
of course, the Schnabel/Stock collabora-
tion itself that was indelibly impressed
upon my memory. Almost every day dur-
ing the two years | owned it prior to the
above-mentioned invitation. some or all
cight 78-rpm sides served as accorpari-
ment for practice sessions in which |
faithfully traced every inflective nuance
of the Schnabelian rhetoric, surged dra-
matically ahead whenever he thought it
wise—thit 15 10 say, 11 most reiteratively

WANT

FRESH...
ECITING?{;'

L o

t's beautiful

Beauwtiful all the way! In design — a triumph of newest state-of-the-art
concepts. In response — a spectacular bass; sweet, clear highs; exciting
mid-tange. And the experts say that overall performance is better than
some expensive speaker systems. It's all made possible by our exclusive
woofer/tweeter design that puts a 2-way speaker system at each ear. The
name is PROB-V...and the alF-new extras include ““con-form’ ear cushions,

CIRCLE 58 ON READER-SERVICE CARD

tuned port ear shells, re_gragble cord and soft, tropical green finish.

$59.95 — at dealers everywhere

www.americanradiohistorv.com

inclined and/or motivically awkward
situations—and glided to a graceful ca-
dential halt every four minutes and twen-
ty-five seconds or so while the automatic
changer went 10 work on the turntable.

These changeover points proved an
especially significant formative influence;
without them the D major second theme.
the ambivalent F natural inauguration of
the development section, the E minor
stretto at bar 235 and of course. the
cadenza—to mention only landmarks per-
taining to the first movement—Jost em-
phasis and pertinence and Beethovenian
point. Indeed, to this day I am unable
to tolerate any performance of this mel-
low opus that ignores these obvious
points of demarcation, that does not pay
at least token homage to that phenome-
non of tlip-side overlap—which those of
us reared in the 78 era came o cherish
and anticipate—but strides blithely, un-
caringly onward to the finish. And as
the years have passed, the new lot—chaps
like Casadesus and Serkin, Fleischer and
Moravec—have simply not lived up to
my Schnabelian expectations and have
tallen by the wayside accordingly.

Anyway. as the concert date ap-
proached, my own Schnabel impersona-
tuon had acquired such awesome authen-
ticity that my teacher, a scholar scarcely
noted for his indulgence of student pow-
er, compelled me to hand over my album
with the sort of pedagogical highhanded-
ness that propelled S. L. Hayakawa into
political prominence. Nevertheless, giv-
ing first evidence of the wily concert
strategist 1 was shortly to become, 1
adopted a brisk Serkinesque dispatch—
I'd heard him play it with Toscanini in
45 or d6—somewhat tempered by a cul-
tivated Casadesusish élan, and my good
professor pronounced himself entirely
satisfied with my progress, my tractabil-
ity, and his own expertise in the field of
tutorial psychology.

On the day of my debut it rained, and
that evening—it was early May, the first
week of davlight saving. and the sun set
at eight—the low-pressure area moved
eastward, the ceiling lifted, and the sky-
line of Toronto took on that misty,
orange-shaded cyclorama effect that Walt
Kelly would soon celebrate in the color
installments of Pogo at Okefinokee. Sure-
ly this was no night for Martborovian
objectivity, nor even for the worldly
ironies of Fontainebleau. This was an
occasion from which great cover art
could draw inspiration. This was a time
for personal statemenl—a moment (o
grasp and 10 make one's own.

Considering the fact that the subse-
quent performance was somewhat at vari-
ance with rehearsal procedures, the or-
chestra followed superbly. There was a
moment of stress, perhaps, at the D major
entry, and the oboes and flutes didnt
quite get the point at the E minor stretto,
but 1 left in high spirits, my teacher was
shattered. and the press, on the whole,
was quite kind. There was, 1o be sure,
one dissenting report from a stringer at-
tached to the morning paper—the Toronto
Globe and Mail: “Beethoven's elusive
Fourth Piano Concerto was left in the
hands of a child last night,” he noted.
“Who does the Kid think he is, Schnabel?”
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[f your taste in rusic tends to-
——wards the philharmonic, but your
————sr-eaker-space is of intimate dimen-
—————sions, the Marantz Imperial 111
——peaker System is the perfect com-
gmmhination of big sound in a small

%ackage.
Handsomely finished in elegant

s 2 Inut with French lacquer finish,
Marantz Impzrial 1] is as
—————eautiful to look at as it is to hear.

0
il

©Marantz Co.. Inc.. 1970. A subsidiary of Supe-scope, Inc., P.O. Box 99. £un Valley. Calif. 91352, Send for free catalog.

Marantz achieves big sound in
a small space by incorporating an
advanced three-way speaker-design
technique. Its newly developed 12"
acoustic-suspension woofer, dome-
type midrange and dome-tvpe
tweeter, provide the big perfo-m-
ance you'd expect from much
larger speakers. Transient response
1s unmatched by many speakers
costing twice as much. Frequency
range is a wide, 30 Hz to 20 KHz,
and the Imperial I11 handles uf to

100 watts of power. Performance
1s backed by Marantz' uncondi-
tional, five-year warranty on speak-
ers anc electrical components.

So if you think bookshelf speak-
ers have to sound small just
because they are small, visit your
Marantz dealer and hear the
Imperial 111. Then let your ears
make Lp your mind.

L LT3 2= % | & A

Components - Speaker Systems - Receivers

Heard any good bookshelves larely?
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too
hot

Your reply to a question in the February
1970 “Too Hot to Handle"—the ques-
tion about the Elpa PE-2020 turntabie
and the way it handled records in
changing them—clearly shows how you
have whitewashed what is possibly a
defect in the equipment. Since you re-
ferred directly to Consumers Union,
why didn’t you tell it like it is? Specif-
ically, CU amended their report after
they tested an improved ‘‘Series (1"
version of the unit. According to the
January 1969 Consumer Reports, it
was not just the records used for the
test that made them change their mind,
as you implied in your answer. | don’t
remember your magazine ever finding
fault with any equipment you test, and
we—the buying public—know that
everything is not that good.—Hank
Miller, Pasadena, Calif.

If you'll look in the CU 1970 Buying
Guide, you'll find that the PE-2020 is
check-rated (CU’s highest acclaim) with
no mention of any Series | or Series Il.
Neither of the samples we tested bore
any series designation since they were
the pre-Series-1l design, and both per-
formed satisfactorily in all respects, in-
cluding the dropping of records onto
the turntable. In its January 1969 item,
CU specifies that the records causing
the original problem were not produc-
tion run pressings and that the difficul-
ty they encountered was exceedingly
unlikely with standard pressings—even
when played on the earlier, ‘‘unaccept-
able” version of the PE.-2020. Your
claim of whitewashing indicates that
you either have spent little time read-
ing our test reports or that you have
done so with a jaundiced eye. We are
convinced that our published reports
contain more unvarnished test data—
derived from CBS Laboratories, a
world-wide leader in its field—than
you'll find in any other magazine. Criti-
cism of equipment, when warranted,
does appear in these reports. If you
find few reviews that dismiss a product
as substandard by any important crite-
rion, it is because we screen the prod-
ucts before review to avoid wasting our
readers’ time and our editorial space
on unimportant or inferior equipment.

| have seen mention of an Acoustic
Research four-channel amplifier but |
can't find a dealer who knows any-
thing about it. What goes on?—Richard
Severein, Oak Park, lll.

we understand that AR has two hand-
built quadriphonic amplifiers that have
been used in its own labs for research.
Outside of a single press demonstration
of four-channel sound, they have made

34

to

handle

no public appearance, and AR tells us
that there are no plans to market the
amplifiers—or any other product spe-
cifically geared to quadriphony.

{ used an Ortofon S-15T cartridge feed-
ing through its cable transformer into
the medium-level magnetic input on a
Pioneer preamp. The other day one
channel went dead while | was playing
a record. | finally isolated the fault in
the cable transformer. | have heard that
the Ortofon can be run directly into
the preamp with no transformer. Can |
do that with my system or should
| get a replacement transformer?—
Arthur J. Piedmont, New York, N.Y.

If your whole system is of high quality,
comparable to the Ortofon cartridge
and Pioneer preamp you mention, you
will enjoy better sound from the car-
tridge if you can bypass the transform-
er. It should sound cleaner, with firmer
bass and consequently improved mid-
bass and low middles. Some preamps
may provide inadequate gain without
the step-up transformer since the out-
put level of the Ortofon itself is un-
usually low. But fed through its lowest-
level magnetic input, the Pioneer has
ample gain.

| have a gadget in the line cord to my
system that lowers line voltage to
somewhere around 50 volts for the first
fifteen seconds the system is on. I've
used it for years to make the tubes last
longer, on the principle that high volit-
age between an unheated cathode and
anode hastens stripping of the cathode
coating. Now I'm using a Marantz 9
tubed amplifier and Marantz 7 transis-
torized preamp. Can the low voltage
harm the transistorized unit?>—Patrick
Carey, New York, N.Y.

We know of no reason for supposing
it will. But if you want to be on the
safe side, why not use the gadget only
in the line to the power amp?

| use a Garrard 40B turntable with a
Pickering V15/ACE-3 elliptical-stylus
cartridge. I've recently read that ellipti-
cal styli should be used only in arms
that permit tracking below 2 grams
and have antiskating compensation.
Should | continue using my present
setup, buy a cartridge with a spherical
stylus, or replace my present stylus
with a spherical-tip model?>—Roger
Parris, Evanston, lll.

Stick with what you've got. The V15/
ACE-3 is designed with your sort of use
in mind and has a 0.4-mil minor tip
radius. To be correct, the statement
you read should have specified that
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some spherical styli—those of smaller
fore-and-aft tip radius than that on your
Pickering—should not be used at high-
er tracking forces. Much the same
might be said about antiskating com
pensation, though you'd do better to
follow manufacturers’' recommendations
on a model-by-model basis than to
accept a single blanket statement about
all cartridges.

BASF recording tapes have a metallic or
foil strip on the leader to trip the auto-
matic stop or automatic reverse devices
on some recorders. While | like the
tape, the metallic strip is not needed
for my Revox A-77 and | worry that it
might scratch or damage the heads.
—Sgt. Bill Morley, APO, New York.

Since the foil usually is made of soft
metal, and since it is quite short, we
see no reason to worry about it damag-
ing the heads any more than does the
iron oxide of the tape coating itself.

The most versatile stereo component
| own is a Grundig Concert Boy 4000
FM/AM/SW/LW portable radio, which
has become the heart of my system.
With my present Grundig 412 speakers
| get very satisfactory results. My next-
door neighbor has a 70-watt Pioneer
receiver with an outdoor antenna, but
he still doesn’'t get as many distant
stations as my portable. So why do
you report on products like the Pioneer
and not on my Grundig?—Edwin E.
Thoma, Providence, R.Il.

The ability to pull in faraway stations,
while admirable in itself, is not a prime
criterion of high fidelity FM circuitry.
It often is achieved in muitiband mod-
els such as yours at the expense of
frequency response or even low distor-
tion, since circuitry that does a good
job of sorting out a weak signal from
neighboring strong ones is easiest to
achieve at the expense of bandwidth,
and users of multiband radios generally
are more interested in getting any
signal at all than they are in the ulti-
mate degree of quality in that signal.
So while any fine multiband radio ought
to produce dramatically better sound
from FM than it will from short wave
or even AM, lab tests should not be
expected to give it a rating comparable
to that of a good FM tuner or receiver.
Furthermore, your radio would not be
considered by most of our readers as
well designed for use in a home system
since it contains no magnetic phono
preamp. If we were to review such a
unit, therefore, we would have to treat
it as a portable radio rather than as
a stereo component.
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Another major breakthrough

Oh No! Not Again! Yes it seems
that every year someone ‘‘re-invents” one
of the discarded speaker designs of the
past. Or they purport to modify the laws
of physics by miniaturizing a 32-foot
wavelength. They may even write a
““technical” article on their revolutionary
discovery and succeed in getting it
published.

We customarily make an
optimistic estimate that these speakers
will survive five years. Some make
it. Some even get re-invented all over
again after a subsequent five years.

In the meantime they sell. Because they
sound different. Different from all
other speakers. Different from the live
performance.

We'd sort of miss them if they
failed to show up. After all, what would
spring be without a new major break-

I JUNE 1970
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through? And would it really be fall

without the letter edged in black? Pity!
So—aren’t you glad

you own KLIPSCHORNS ?

g j
7 e
/ Paul W. Klipsch
Klipsch and Associates, Inc.
P.O. Box 280
Hope, Arkansas 71801
P. S. We have a list of over
20 major breakthroughs that have appeared,
died and were interred. Your Klipsch dealer
will be glad to show it to you. We know some more good
prospects for this list. You can't see those names — until next year.

b=7.=4 KLIPSCH & ASSOCIATES
s "4l Box 280 H-6

Hope, Arkansas 71801

Please send me complete information on Klipsch speak-
ers and Klipsch Wide Stage Sterco. Also include the
name of my nearest Klipsch Authorized Audio Expert.

Name

b

Address
City. State Zip
{__Qceupation__ Age —
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news
views

SCOTT OFFERS SUBASSEMBLY EXCHANGE/REPLACEMENT

We've noted in this column before that H. H. Scott has
for some time been designing components with plug-in
subassemblies. It seemed like a grand way of simplifying
service on the equipment should it ever need servicing.
But recently Scott has made the idea seem even more
attractive.

The plug-in circuit boards, which Scott calls Modu-
trons, are now being offered at reduced prices on an
exchange basis. That is, you (or your service technician)
may exchange a malfunctioning subassembly for a new
one for a flat fee of $10—about one third of the average
regular cost of the Modutrons presently available—as
long as it has suffered no physical damage.

At present the list of Modutrons includes the preamp.
FM IF strip, and tone-control boards for the Model 342C
receiver; the multiplex, driver amplifier, and stereo
amplifier boards for the 368 receiver; and the AM/FM
IF strip for the 2506 compact. All these subassemblies
are connected into the unit by multipronged connectors,
and when a source of trouble is localized in a Modutron,
it can be slipped out of the set without desoldering and
sent to Scott for replacement.

The exchange policy, of course, does not include
equipment that is still covered by Scott's two-year
warranty on parts and labor. Shouid malfunction occur
during the warranty period, Scott will replace the offend-
ing Modutron without charge.

CIRCLE 147 ON READER-SERVICE CARD

AQUARIUS: FAMILY PORTRAIT

The Aquarius series of omnidirectional speaker systems
just announced by James B. Lansing Sound contains
some striking shapes—the result of various combinations
of loaded reflectors, radial diffraction slot panels, and
direct radiators that go into the four basic models. Ac-
cording to JBL, computer design techniques were used to

: |i}

calculate operating parameters and determine optimum
configurations.

The photograph makes it clear that JBL has not over-
looked visual design considerations, however. The
speakers at the upper left, for example, are basically the
same model (Aquarius H) as those at the lower right.
The oiled walnut cabinet is called the Standard version,
the enamel-finished one the High Fashion. So far, enamel
colors include white, red, yellow, and cosmic blue. JBL
says that more colors may be made available as time
goes on.

All the systems in the group contain their own re-
flective elements—that is, they do not depend on
reflection of sound from nearby walls to achieve the
dispersion characteristics for which they were designed,
allowing wide latitude in placement without loss of the
stereo image, according to JBL. Prices cover a range
from under $150 to over $650 per unit.

.CIRCLE 148 ON READER-SERVICE CARD

FOUR CHANNELS DEMONSTRATED AND DEBATED

As engineering meetings go, the March 17 session of the
New York Chapter of the Audio Engineering Society was
a social success: it boasted a stellar roster of audio
luminaries, an impromptu controversy that erupted from

Continued on page 38
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“...quite probably the best
buy in high fidelity today.”

—the Dynaco A-25 speaker ($79.95 assembled only)

“... we cannot see how any preamp,
present or future, could
surpass the PAT-4.”

($89.95 kit, $129.95 assembled)

“...makes most loud-
speakers sound hetter.”

The Dynaco Stereo 120 power amplifier
($159.95 kit, $199.95 assembled)

These opinions from The Stereophile are formance at a most moderate cost. Proper ini-
even mare meaningful since it is the most re- tial design eliminates the need for model
spected journal in the audio field, whose sole changes. The savings achieved are passed on
source of revenue is from its subscriptions. to you. What is ‘‘state-of-the-art’” when you

Over the years Dynaco has proved faithful acquire it will still meet contemporary perform-
to its philosophy of providing outstanding per- ance standarGs years later.

Send for literature or pick some up at your dealer where you can see and hear Dynaco equipment.

Nu’\’aca ,Nc 3060 JEFFERSON ST., PHILA., PA. 19121
E IN EUROPE WRITE: DYNACO A/S, HUMLUM, STRUER, DENMARK
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NEWS & VIEWS

Continued from page 36

the floor, and a bomb scare that emptied the hall a
little sooner than anticipated.

An estimated 200 audio insiders—representing record-
ing, broadcasting, and equipment firms—gathered in
RCA's Studio A in midtown Manhattan to be brought up
to date on four-channel sound. Jim Cunningham ex-
plained miking and recording with eight tracks; Len
Feldman outlined the system for broadcasting four
channels via one FM station [see article “Four-Channel
Stereo FM—From One Station,” HF, March 1970];
Jerry Minter spoke about his quadriphonic disc; Peter
Scheiber introduced his device for encoding four channels
(from any source) into two and then decoding that
signal back into four. The discussion was moderated by
John Eargle of Mercury Records.

The ideological fireworks started when a question
from the floor challenged Scheiber's talk as being non-
communicative or even obscurantist. Scheiber replied that
he “was telling it like it is.” and at least two others rose
to his defense. But when the challenger asked those who
felt they had understood Scheiber's address to stand,
only a handful did so.

Further complicating matters was a demonstration
using four huge speaker systems placed at the ends of
the large room. The audience scemed unable to agree on
what it had heard or how effective it was. By the end of
the evening. judging from those comments to which we
were privy, it seemed that a small group definitely
favored some form of four-channel sound, another small
group felt quadriphony would go nowhere commercially

or artistically. while the muttering majority simply had
no firm opinion.

The announcement of the bomb warning ended the
proceedings. but a few diehards waited outside the
building on West 44th Street to see if any real fireworks
would erupt. When nothing happened, they dispersed
with comments about “a new gimmick of the janitors to
empty out a meeting so that they can go home early.”

video

FOR THE LATE-SHOW CROWD

A device for private televiewing—or telelistening, at any
rate—has been announced by the Sharpe Audio Division
of Scintrex, Inc. It is the Sharpe Cordless Headset Model
100, which can be used to bring in the audio even with
the TV receiver's loudspeaker turned off. Word of simi-
lar devices has come our way in the past, but FCC
regulations concerning use of radio frequencies to trans-
mit the signal from receiver 10 headset often have pre-
vented their being marketed. Since Sharpe appears to
have solved the practical problems of making private
listening a cordless affair, perhaps a stereo model will
be next.
CIRCLE 149 ON READER-SERVICE CARD

equipment in the news

Four amps in one integrated unit by Hitachi

The Hitachi [A-1200, one of the first products to be announced
in Hitachi's line of stereo components, is listed as a 120-watt (music
power) integrated amplifier. The unusual feature behind this spec is
that four separate amplifiers divide the total power. For standard
two-speaker stereo the amplifiers are ganged in pairs, delivering half
the total power to each speaker. In a two-way electronic crossover
system, one of the amplifiers can handle each of the frequency
bands in each channel. Or one amplifier in each channel can be used
for the main speaker while the other drives a remote speaker. In re-
producing quadriphonic tapes from a deck with its own four-channel
playback preamp, the four power amps can be used independently to
deliver full four-channel sound. Finally, all four can be ganged for
mono use. Among the unusual features of the IA-1200 preamp and
control sections arc separate tone controls for each channel, a tone-
control defeat switch, and a power-limiting control. The model sells
for $550.

CIRCLE 150 ON READER-SERVICE CARD

Scott’s mini-Quadrant speaker

The Q-102, like Scott’s other Quadrant speaker systems, is designed
to spread sound throughout the listening area but—unlike the other
Quadrants—does not have speakers facing in all four directions. In-
stead, it is designed to be placed against a wall. The B-inch woofer
fires outward from the acoustic suspension system, as does one of the
3-inch tweeters. The other two tweeters face toward the sides. The
system is 19 inches long and sells for $89.95. It is equipped with a
tweeter lever control and has a rated input impedance of 8 ohms.
It may be used with any amplifier delivering at least 7 watts, according
to Scott, and is rated for 35 watls continuous power capacity.
CIRCLE 151 ON READER-SERVICE CARD

Continued on page 40

CIRCLE 52 ON READER-SERVICE CARD—>»
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Our new stereo won't add any disortion

" - v

And it won't take any away, either.

When you listen to hard rock, it’s not
the easiest thing in the world to tell where
the sitar ends and the distortion begins.
But we at Sony have a new stereo that can
heip slightly. it's the HP-580.

With it you get FM/AM and FM stereo
in the tuner section,
8-inch woofers, 3-
inch midranges, and
2-inch tweeters in
the speaker section,
and a Pickering car-
tridge in the car-
tridge section.

> ba s

e

separation, a high filter switch, loudness
control, and specially designed Sony
transistors that fit our specially designed
electronic circuits. (Niceties you don't
usually get from a stereo short of going
out and buying components.)

So the Cream
won't sound sour.
The Strawberry
Alarm Clock won't
sound piercing.

And because of
its built-in dust cov-
er and dustamatic

IthasaDual 1210
turntable, extremely

sensitive FM stereo
21969 Sony Corp. of Americ

Nothing-but-t

he-truth Stereo.
The Sony HP580

sit our showroom

v
www.americanrau

brush, the Rolling
Stones will gather
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FQUIPMENT IN THE NEWS Continued from page 38

Heath introduces a console kit

The Heathkit AD-19 Component Credenza combines an FM receiver,
a BSR McDonald S00A four-speed changer, and a pair of two-way
speaker systems in an all-wood Mediterranean cabinet with oak trim
and decorative pieces. The cabinet and changer are factory built; the
remainder is delivered in kit form for assembly and instaliation
by the user. The electronics in the console are based on Heath's
AR-14 receiver. The speakers, housed in reflex enclosures, use a
high-compliance 10-inch woofer and a 3V2-inch tweeter, crossed over
atl 2,000 Hz. The AD-19 selis for $299.95 plus shipping.

CIRCLE 152 ON READER-SERVICE CARD

Sony offers low-cost receiver

Sony's STR-222 stereo FM/AM receiver, which sells for $149.50, is
intended for the budget-minded component buyer. lts power rating
(8 wauts per channel) is comparable to many units on the European
market though it is not staggering by U.S. standards. All the usual
basic controls are included. Some are not quite so basic: the loudness
switch, scratch filter, and speaker switching for two stereo pairs.
A headphone jack and signal-strength meter are included as well.
CIRCLE 153 ON READER-SERVICE CARD

Double-diaphragm speaker from Air-Coustic

Air-Coustic Corporation of Danvers, Mass., has announced a speaker
system in which a rectangular woofer diaphragm of polystyrene foam
is driven pneumatically by a more conventional cone placed behind
it. the air trapped between the two acting as the driving medium.
According to the manufacturer, the combined action produces en-
hanced bass performance in a manner comparable to that of horn-
loaded woofer systems. The area of the outer diaphragm is approxi-
mately three times that of the inner 12-inch woofer, and the design
mechanically damps the driver above the crossover frequency (400
Hz). obviating the phase shift of complex L-C electrical crossovers,
according to Air-Coustic. In the PCI2, the first system to be an-
nounced with the pneumatic-coupled woofer, an elliptical driver
handles the midrange and a l-inch dome tweeter handles the highs.
The PC12. which is equipped with a control for adjusting the mid-
range and highs, sells for $239.

CIRCLE 154 ON READER-SERVICE CARD

Aiwa deck handles both cassettes and cartridges

The Aiwa TP-1028 auto deck uses a single slot and set of controls
to play either eight-track tape cartridges or cassettes in vehicles
equipped with 12-volt electrical sysiems. Pilot lights make the controls
visible during night driving, indicate whether a cassette or a cartridge
is in use, and show which tracks are being played. Not only does the
cartridge pickup advance automatically from one pair of tracks to
the next but the cassette reverses automatically at the end of the
first side and ejects at the end of the second. In order to accomplish
this, Aiwa uses two heads (one for cartridges and one for cassettes)
and three capstans (cartridge, cassette side 1, and cassette side 2).
Insertion of the cassette or cartridge automatically determines which
drive will be activated. The unit costs $159.95.
CIRCLE 155 ON READER-SERVICE CARD

wWww.americanradiohistorv.com

Radio Shack adds a stereo headset

The Nova Pro headset offered by Radio Shack is equipped with a

coiled cord and is styled in stainless steel and leather-look brown

vinyl. Interior padding on the headband is made of polyurethane

foam. The headset is rated at an impedance of 8 ohms. Its Radio

Shack catalogue number is 33-1014 and its retail price $29.95.
CIRCLE 156 ON READER-SERVICE CARD
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When you spend $395.00 each

on a speaker system for your home,

you expect to get

the same fine quality components

that are used in

“The Voice of the Theatre” systems

and now performing in most theatres,
recording studios and

concert halls in the nation

plus a wider angle of distribution

through mids and highs for clearer sounds
plus a smoother and flatter response

plus an unbounded dynamic range

plus a hand-rubbed-pecan-finished cabinet
plus a high-relief-decorator design

plus a lot of other things.

We don't think that’s expecting too much.

Altec Lansing

full-size speaker systems

include the Milano

in pecan (shown), $395.00 each;
the Valencia in walnut, $339.00 each;
the Flamenco in oak $339.00 each.
Hear them perform at your

Altec Lansing dealer.

Or write for a free catalog:

1515 South Manchester Avenue,
Anaheim, California 92803.

Attn: H-6

il ALTEC

A QUALITY COMPANY OF LTV LING ALTEC, INC.
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by Benjamin Bauer

Speaker Tests Can)\i ) n"‘“iw ,
Be Relevant - [

! Vi

to the Listening Experience

The author, vice president of CBS Laboratories, explains the

breakthrough his organization has made in testing loudspeakers®

SINCE THE BEGINNING of civilization all endeavors
that combine art and science have advanced through
the guantification of subjective perceptions. For ex-
ample, modern concert-hall architecture could not
have flourished without an analysis of the role played
by reverberation time and its dependence on sound
reflections and absorptions. The science of nutrition
could not have been properly developed without dis-
covery of the relationship between the basic values of
food and their analysis in terms of protein, carbo-
hydrates, minerals, and vitamins. While a touch of
genius is still needed to create a great concert hall or
a memorable meal, the discovery of mcasurable rela-
tionships and causc-and-effect factors undeniably
contributes greatly to their art.

And so it is with high fidelity and its associated
equipment. [ts practitioners used to cngage in cut-
and-try experiments that were a mixture of intuition
and voodoo magic. [ recall, for instance, pickup arms
of varnished wood and cello-shaped speaker enclo-
sures, apparently built in the hope that they might
somehow inherit the spirit of Stradivarius.

The precise measurement and evaluation of high
fidelity components is a relatively recent art. Not so
long ago even phonograph pickups were difficult to
measure. After extensive research, however, CBS
|_aboratories managed to produce test records that
permitted a pickup to be measured in a continuous
and semiautomated manner, thus solving the pickup
problem. But the loudspeaker. without a doubt. has
been the most difficult component to measure in a
meaningful manner. For one thing. it is extremely
difficult to test a device whose dimensions differ

For the first results of these new procedures, turn 1o
the Equipment Reports in this issie. From now on, all
speaker reports in HIGH FIDELITY will ine Iude such rests,

vastly from the wave lengths of the sound it is sup-
posed to generate. At 20 Hz, the wave length is per-
haps thirty times greater than the diameter of the
loudspeaker; at 20,000 Hz, the speaker may be thirty
times greater than the wave length. For this and other
reasons, the loudspeaker designer usually selects
drivers of different sizes, cach to handle the most
appropriate wave lengths, and assembles them into
one box as a “speaker system.”

Although this widely practiced design approach
helps solve the problem of wide-range frequency
coverage, it gives risc to new problems. The inter-
action of the drivers with each other and with the
environment tends to cause variations of the sound
radiated in any one direction, as well as in different
directions, and so the task of evaluation remains most
difficult indeed. Added to this is the complication that
the environment itself (or “load™ into which the speak-
er system is working) varies from room to room and
from position to position within the same room.
These and other difficultics have caused many work-
ers in the field of high fidelity to throw up their
hands and declare that a loudspeaker cannot be ac-
curately measured but must be assessed purely
through listening tests.

Of course cvery reputable manufacturer uses
sound-measuring equipment in the design of loud-
speakers. This equipment produces a curve that de-
picts the sound pressure level produced by the loud-
speaker at different frequencies. Often such curves
are published, but we find them of little significance
because cach manufacturer takes the measurements
under the specific conditions that prevail in his own
laboratory. Though this information may be useful
for quality control in a particular line of loudspeakers,
it is no indication of how one type of loudspeaker

HicH FIDELITY MAGAZINE
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compares with another or how it will sound in a
particular room.

Since the beginning of the association of CBS Lab-
oratorics with the equipment-testing program of
HiGit FipeLiTY, the magazine's editors have encour-
aged us to develop a method for the objective meas-
urement of loudspeakers. Heretofore, loudspeaker
evaluations made by HiGH FIDELITY were based upon
controlled listening in a variety of rooms using high-
quality program material and trained listeners, aided
by such additional measurements with oscillators and
test records as have been previously available. At the
same time, the editors realized that an advanced,
scientifically rigorous method of loudspeaker meas-
urement would provide much significant informa-
tion to the sophisticated listener, In the course of a
rescarch program that has taken almost a year, we
made an exhaustive study of speaker performance
measurements that are most significant from the lis-
tener's standpoint. These factors were incorporated
into a standardized program of measurement, which
could be performed under controlled laboratory con-
ditions and which could be readily applied to a
variety of loudspeakers in an accurate and repeat-
able manner. An important test of the validity of
such measurements is that they correlate closely
with the subjective listening experience in normal
rooms. In other words, the measured factors shown
in the form of graphs and charts should provide a
meaningful quantified representation of what one
might actually hear at home. This is precisely what
the CBS Labs loudspeaker tests are intended to do.

It goes without saying that the most comprehensive
and sophisticated of measurements cannot in them-
sclves tell the whole story. A listening test by trained
auditors is still essential to the total assessment of
any audio product and particularly of a loudspeaker.
This point notwithstanding, the newly developed
method goes a fong way in eliminating the uncertain-
ties that previously existed in loudspeaker evaluation,
and it provides a standardized method of comparing
loudspeakers of different manufacturers.

The loudspeaker evaluation method we developed
includes the measurement of impedance, frequency
response, directional characteristics, relative efficien-
cy, distortion, impulse response, and an indication
of “distortionless” power-handling capacity. Each of
these has a special significance in appraising the
performance capability of the loudspeaker.

Impedance

The measurement of speaker input impedance helps
ascertain that the loudspeaker will properly match
the rated amplifier output impedance. It also insures

that subsequent measurements will be performed in

a fair and accurate manner for that speaker. It is
known, for example, that when two loudspeakers of
identical efficiency are A-B’d with the same amplifier,
the speaker with the lower impedance generally will

JuNE 1970

sound louder (and thus be preferred by the listener).
This fact might encourage some manufacturers to
shave off the impedance. But the speaker with the
lower impedance may also overload the amplifier.

To verify impedance, we use the apparatus shown
in Fig. 1. The loudspeaker is connected to a constant-
voltage variable-frequency oscillator, while a high
serics resistance maintains a constant current through
the circuit. The voltage (E) measured across the loud-
speaker, divided by the current (), gives the value
of impedance (E/I1=Z). When we vary the oscillator
frequency over the full audio range, we find that the
impedance changes with frequency, as shown by the
graph in Fig. 1. The pronounced rise in impedance
at a low frequency is caused by the resonance of the
woofer and associated acoustical elements. At fre-
quencies above this resonance, the impedance drops
down, levels off for a while, and then rises some-
what again. Often, at mid-highs the impedance curve
becomes quite uneven because of the frequency-di-
viding networks which distribute the power between
the several drivers. Sometimes a dip appears, with
the impedance falling below 4 ohms and even ap-
proaching zero. A small dip would do no harm.
A deep one is undesirable since it imposes a virtual
short circuit at the particular frequency and might
cause the amplifier to overload,

The nominal impedance of the loudspeaker is
taken to be the lowest value of impedance right after
woofer resonance, at which point it usually is a pure
resistance. This nominal impedance may be higher
or lower than the manufacturer's rated value, al-
though in the better class of equipment the two
values are reasonably close.

We next determine what signal voltage to feed to
the loudspeaker for its tests of frequency response
and efficiency. We choose a voltage that will supply
I watt of power to the loudspeaker at its nominal
impedance. The power in watts for a resistive load
is computed from the equation W=FE#Z, (where E
is the voltage and Z the impedance). That is to say,
the voltage we seek is simply the square root of the
nominal impedance. It is evident that with constant
applied voltage the highest power will be delivered

;m

TMPEDANCE IN OHMS (e/i)

1000 10000
FREQUENCY IN HERTZ

Fig. 1. Measuring loudspeaker impedance.
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to the loudspeaker at the frequency corresponding
to the nominal impedance value. Above and below
that frequency the measured impedance rises and
the power diminishes. This change represents the con-
ditions under which the loudspeaker actually is used,
because modern transistor amplifiers have a very low
output impedance and thus give an output voltage
which is largely unaffected by the loudspeaker im-
pedance.

Frequency Response

The frequency-response curve tells us how well the
loudspeaker responds to the audio spectrum. Al-
though this curve may be readily measured in any
well-equipped acoustical laboratory, the “listening”
frequency response of the loudspeaker has proven to
be one of the most difficult factors to determine ob-
jectively in a manner useful to the final listener. You
might think that the simplest way to obtain this curve
would be to place the speaker in a room with a pre-
cision microphone installed & known distance away
(say, 1 meter), connect the microphone through a
suitable amplifier to a curve tracer, and then energize
the loudspeaker with a variable-frequency oscillator.
When this is attempted, however, we get the kind of
response curve shown in Fig. 2. This curve, with its
hundreds of narrow, sharp peaks and dips, does not
indicate speaker performance alone—it also includes
the room characteristic. The wiggles are actually
caused by air resonances in the room. With such
ragged response, one might expect the sound to be
rough and unpleasant. And yet, when this particular
loudspeaker reproduces musical material it provides
tine sound reproduction.

This paradox can be explained by the fact that
musical sounds constantly present us with a complex
and rapidly changing pattern of attack, decay, per-
cussion, trills, and chords. Such sounds contain not
single frequencies but a continuum of frequencies
which tends to average all the peaks and valleys to
produce smooth sound. But since they also prevent
us from finding out what the loudspeaker itself is
doing, we must seek « different environment in which
to measure the speaker. After all, we wish to evaluate
a particular loudspeaker and not a particular room!

To avoid room effects we can perform the meas-
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Fig. 2. Traditional response curve can be misleading.

-~
Fig. 3. Speaker under test in CBS Labs anechoic chamber.

urement outdoors, away from reflecting surfaces, by
mounting the loudspeaker on a roof tower, for ex-
ample. Alternatively, we can use an anechoic cham-
ber. a special room lined with sound-absorbent wedges.
Made of fiberglass, the wedges are attached to floor,
walls, and ceiling and almost completely absorb the
sound over the audible range, creating an illusion of
unimpeded free space. CBS Lubs' anechoic chamber
is illustrated in Fig. 3. with the loudspeaker in its
response-measuring position. An open floor grating
mounted on a channel-iron structure permits the
sounds to pass unimpeded to the lower wedges, yet
is strong enough to support personnel and equipment.

In this chamber, with the boundary reflections
eliminated, & much smoother and more useful fre-
guency response curve is obtained, as shown in Fig.
4. A few peaks and dips still remain, especially above
1.000 Hz. These, however, are not caused by the
room but are inherent in the design of the particular
foudspeaker. Some of these small wiggles are caused
by local resonances or “breakup™ of the driver cones
at various frequencies, while others are a result of
constructive or destructive interference of the sound
waves produced by various drivers interacting with
cach other and with the outside and inside portions
of the loudspeaker enclosure.

The effect these small wiggles have on what we
hear from the speaker has never been cstablished
with complete certainty. One might suspect that the
smoother the response the better the sound quality.
Experience teaches us, howaver, that small wiggles,
such as those shown in Fig. 4, usually are inaudible.
A large sharp peak, however, would produce dis-
torted sound and cause “ringing.” A dip, by the way,
is less audible than an equivalent peak.

HigH FIDELITY MAGAZINE
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Fig. 4. This curve, in which room boundary effects
are eliminated, tells more than that shown in Fig. 2.

For an input test signal, we had a choice of either
slowly varying pure tones or some form of random
noise. Experiments convinced us that the random
noise, in one-third-octave bands, would produce re-
sponse curves that related closely to audible perform-
ance. The noise tends to average the small response
perturbations very much as they are averaged by the
impulsive character of speech and music; yet at the
same time any really significant peak or dip in the
loudspeaker response is not masked by the narrow
band of noise. Random noise, by the way, is obtained
ideally by amplifying the random movement of elec-
trons in a circuit to the point of audibility. Such noise,
which has constant energy at all frequencies, is called
“white noise”—it is very similar to the “rushing”
sound you hear between stations on an FM tuning
dial. When the frequency content of this noise is ad-
justed so that each one-third-octave band contains
equal amounts of energy, it becomes “pink noise.”
This is the signal—fed to the speaker through a one-
third-octave band filter—we use for the frequency-
response test.

Of course we cannot merely measure the frequency-
response curve in the anechoic chamber at a single
orientation, e.g. on the loudspeaker axis, because
loudspeakers radiate differently in different direc-
tions. A loudspeaker typically radiates equally in all
directions at low frequencies, where the wave length
is much longer than the driver dimensions. For this
reason bass reproduction is inherently omnidirec-
tional. However, at higher frequencies, where the
wave length becomes small compared to the driver
cone, the sound is increasingly beamed. To overcome
this undesirable effect, loudspeaker designers employ
several techniques: they use very small tweeter
drivers, which are more or less omnidirectional even
at high frequencies; or they provide acoustical
“lenses” (made of slats of special shape); or they
install special whizzer cones or other diffractors to
spread the sound. As a result, an important function
of loudspeaker evalution is to ascertain the degree to
which these efforts are successful and the beaming
eliminated. Some loudspeakers are purposely de-
signed to radiate only a part of their energy directly

JunNE 1970

toward the listener and to cause a large part of their
energy to be reflected from the room boundaries,
thereby enhancing the spatial perspective.

Considering all of these factors, we decided that
three frequency-response curves are needed to por-
tray fairly the acoustical performance of any speaker
system. One curve is an on-axis frequency response
by one-third-octave bands. A second curve describes
the average radiation toward the front hemisphere. A
comparison of curves 1 and 2 would then tell us
something about beaming and about the sound per-
ceived by listeners randomly oriented within the
room. The third curve is the average response in all
directions in space, which gives us an idea of the
total sound power emitted by the loudspeaker as a
function of frequency. This latter concept is very
important inasmuch as most listening rooms are fairly
live (they contain numerous reflections that contribute
to the total music power we hear). Therefore, the
total amount of sound power radiated is apt to have
a most important bearing on sound quality. If the
total average radiated power remains uniform with
frequency, the loudspeaker is a likely candidate for
a good rating.

Some experimenters have attempted to measure the
total radiated power by placing the loudspeaker in a
“reverberation chamber” (a room with hard walls
and little sound absorption). But this method does
not provide information about beaming or about the
average front radiation response. After a study of
these factors, we decided to derive the over-all radi-
ated power response in the anechoic chamber by
performing a large number of measurements in vari-
ous directions surrounding the loudspeaker. The
measuring pattern finally chosen is the one shown
in Fig. 5. The frequency-response curve is measured
at every 45-degree point on two imaginary intersect-
ing circles surrounding the loudspeaker, one in the
horizontal plane and one in the vertical. In this man-
ner fourtcen measurement points are established,

90V}

135(v)

90(H}
180(H, v}

45tH) 225(H)

270H)

225(V)

3151v)

2701v)

Fig. 5. Fourteen response curves, measured from the
positions shown, are plotted for each tested speaker.
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Fig. 6. Response data being fed into the computer.

cach providing its own frequency-response curve.
Since the orientation of the loudspeaker in an an-
echoic chamber is unimportant, we may use one Stad-
tionary microphone and rotate the loudspeaker about
its axes. first vertically and then horizontally, until all
fourteen one-third-octave-band response curves have
been obtained.

Displaying the Frequency-Response Data

The fourteen graphs thus produced are not casy (o
interpret in raw form. We reduce them to manage-
able proportions with the help of a modern digital
computer, shown in Fig. 6. From each of the four-
teen graphs, we select thirty points along the curve,
one-third octave apart, covering the full range from
25 1o 20,000 Hz. The resulting 420 points are en-
tered into the computer. which first converts the
decibel sound pressure level readings on the chart
into sound power, then averages the power for each
corresponding set of frequencies, and next converts
the average back into the equivalent sound-pressure
level for a I-meter distance from the loudspeaker
center. In addition, the computer determines the
average power and the equivalent average sound-
pressure levels emitted in the generally frontal direc-
tion as defined by the five sets of axes normally ori-
ented toward the listener.

Interpretation of Response Curves

An example of the resulting data is shown in Fig.
7. The upper curve, representing the on-axis sound-
pressure level, tells us what the listener will hear in
line with, or directly in front of, the loudspeaker
axis. In this example, it shows a somewhat scooped-
out midrange between 1,000 and 5,000 Hz. which
suggests a slight deficiency in the “presence” region,
an effect that is preferable to the mid-high exaggera-
tion found in some units.

However, in normal listening—especially stereo—

we seldom sit precisely in front (on axis) of the loud-
speaker. For this reason, the second curve—showing
the average front hemisphere response (designated by
circled points)—has much greater significance. In
this example, it suggests a speaker that should pro-
vide smooth, broad-band sound reproduction. Fur-
thermore. since the two curves are quite close to each
other above | kHz. we can safely conclude that high-
frequency beaming has been successfully dealt with
and is relatively insignificant.

In our experience, the third curve—the one show-
ing the total average radiated sound-pressure level
or cquivalent omnidirectional response (identified
by X points)—is the most meaningtul ot all. Here
we see that the average power radiated by the loud-
speaker remains uniform over the full frequency
range without pronounced peaks and valleys. We
may conclude, therefore, that this is a highly satis-
factory loudspeaker capable of meeting high fidelity
requirements when used with an amplitier of adequate
power and tone-control capabilities.

Why tone-control capabilities? In interpreting these
curves, it should be remembered that they were ob-
tained in an anechoic chamber, where there are vir-
tally no room reflections. When the same loud-
speaker is placed in a listening room. its power radia-
tion cfficiency increases, especially at low frequen-
cies. In a room corner, the radiation efficiency at
bass frequencies may rise by as much as 6 dB; when
the loudspeaker is placed against a wall, some bass
improvement also occurs, though to a lesser degree
than in the corner location. While there is no way in
which the evaluator can tell, ahead of time, how the
loudspeaker will be placed in the room, the bass and
treble adjustments in every good amplifier usually
have adequate range to compensate for the excess or
lack of highs or bass produced by any particular
situation. The speaker adjustments, if provided, also
help in this regard. Experimentation and optimum
adjustment of these controls for maximum perform-
ance is a task that each high fidelity enthusiast must
undertake for himself. He can be aided in this en-
deavor by using a suitable test record. (CBS Labora-
tories has one titled 7 Steps to Berter Listening.)

3

RESPONSE IN dB RE 0.0002 ubar
P

e 100 1000 10000 20000

FREQUENCY IN HERTZ

Fig. 7. The final three curves derived for a speaker.
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PERCENT DISTORTION
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PERCENT DISTORTION

70 80 90 100 dB 0

SOUND PRESSURE LEVEL AT 1 METER
FROM CENTER OF SPEAKER

Since the response curves are plotted in terms of
absolute sound-pressure levels, relative to .0002 mi-
crobars, it is easy to compare the efficiency of one
loudspeaker with another. Moreover, since the re-
sponse curves are obtained with one-watt power fed
to the loudspeaker, we can calculate readily the power
needed to produce a given sound-pressure level one
meter from the loudspeaker, which suggests the
amplifier wattage requirement.

Distortion

A loudspeaker's distortion of steady-state tones is
simply measured by the use of an analyzer that can
select the desired harmonic components. Experience
shows that the most prevalent distortion components
in loudspeakers are the second and third harmonics.
In our tests we have found it desirable to meastire
the distortion as a function of the fundamental sound-
pressure level produced by the loudspeaker. The
speaker’s efficiency thus does not become a part of
the distortion equation, as it would if it were meas-
ured on the basis of the power applied to the speaker.

Examples of typical distortion data for a small
loudspeaker are shown in Figs. 8a and 8b. Note that
distortion tends to increase at the lower frequencies.
As the sound-pressure level decreases, distortion also
tends to decrease, but below a given output level it
may increase again. This may be caused by a slight
tendency of the cone to “oilcan,” or it may be evi-
dence of mechanical hysteresis. A photograph of the
setup for distortion measurements appears in Fig. 9.

JUNE 1970

Fig. 8. Distortion data

at two frequencies. Note that

80 90 100 dB

SOUND PRESSURE LEVEL AT 1 METER
FROM CENTER OF SPEAKER

Impuise Testing

In addition to testing with steady-state signals, test-
ing by means of electrical impulses is important in
loudspeaker evaluation. After all, music consists
more of constantly varying sonic impulses than of
steady-state tones. The ability of the loudspeaker
cone to follow an impulse faithfully at all frequencies
thus becomes an important performance criterion.
Furthermore, loudspeaker cones can withstand much
greater power applied as an impulse than on a steady
basis. For example, an amplifier feeding 100 watts
average power (200 watts peak) continuously to a
loudspeaker might burn out the voice coil in short
order. But it may be possible to apply intermittent

Fig. 9.

Distortion is measured on this apparatus.

www.americanradiohistorv.com

distortion increases at lower
frequencies and/or at higher
sound-pressure (output) levels.

for the same loudspeaker taken
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Fig. 10c. Ideal pulse is equivalent to simultaneous applications of one-third octaves.

200-watt impulses to the same loudspeaker without
damage.

In developing a theory and procedure for testing
by means of impulses, we could begin by applying a
single, brief, impulsive force to the loudspeaker—
for example, by discharging through the voice coil
a capacitor suitably damped to prevent oscillation.
But we would find the results of such a test extremely
difficult to interpret. Mathematical analysis tells us
that a very brief pulse is equivalent to a continuous
distribution of all frequencies from 0 Hz on up, the
practical upper end of the continuum being defined
by the reciprocal of pulse duration. For instance,
a pulse of 0.0001 second is equivalent to a continuum
of frequencies from 0 to 10,000 Hz. If the pulse is
repeated at a rate of one per second, then the result-
ing signal can be shown to contain a line frequency
structure, beginning with 0-Hz frequency (that s,

DC) and continuing at one-cycle intervals all the
way up to about 10,000 Hz. This is shown graphical-
ly in Fig. 10a. Imagine the analytical complications
that arise when we apply all these frequencies simul-
tancously to a loudspeaker—and this is precisely
what the application of a single brief pulse does!
At the opposite cxtreme, we can use pulses in the
form of a serics of interrupted sine waves. This is
cquivalent to applying a single frequency with a
rapidly decaying series of sidebands, as shown in
Fig. 10b—again complex and difficult to analyze.
After a theorctical review of the problem, we
decided to test loudspeakers with a pulse equivalent
to the simultancous application of one-third-octave
bands of frequencies. Such a pulse, shown in Fig. 10c,
has many important advantages. For one, it includes
a known and well-defined band of frequencics. Also,
by the very nature of this finite band of frequencics
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we avoid simulating an event that seldom occurs in
sound reproduction. As a matter of fact, the impulse
in Fig. 10c simulates the type of wave shapes we ob-
serve from musical instruments far better than ecither
impulse in Figs. 10a and 10b. We find that the
simplest way of obtaining a pulse like that in 10¢
is by using the sharp spike of 10a followed by an
adjustable one-third-octave tilter to eliminate all fre-
quencies outstde the desired band. By adjusting the
center frequency of the band, the center frequenc:
of the pulse may readily be selected. This is precisely
the type of instrumentation we have adopted.

Examples of Impulse Testing

Photographs of the results of pulse testing of loud-
speakers appear in Figs. | la through 11¢. They were
taken by displaying on a dual-beam oscilloscope the
applied pulse (upper) and the acoustical pulse picked
up by the measuring microphone placed approximate-
ly one meter from the center of the loudspeaker. Fig.
I'la shows the normal behavior of a loudspeaker with
the application of a | watt average power (2 walls
peak) in a one-third-octave-band pulse centered at
300 Hz. It is clear that the output is a replica of the
input wave, although slightly displaced in time prin-
cipally because of the interval required for sound
to travel trom the loudspeaker to the microphone.
We would classify this as excellent impulse response.

However, when the peak power is raised to about
72 watts by applying a 24-volt (peak) pulse to the
loudspeaker terminals, as shown in Fig. 1ib. the
sound pressure measured by the microphone reveals
the waveform distortion. Therefore, the loudspeak-
er under test cannot be expected to handle 72 watts
peak or 36 average watts power input, and should be
used below this limit,

Our method is the only one we know of that is able
to reveal and measure this tvpe of distortion. be-
cause the particular unit under test could not possibly
have withstood steady application of 36 watts with-
out heat damage. The test measures only the ability ol
the loudspeaker to handie the power without distor-
tion, not its ability to stand up under continuous ap-
plication of such pulses.

A similar high-power one-third-octave-band pulse.
this time centered at 100 Hz, is shown in Fig. Hlc.
The woofer of this particular speaker system was de-
fective, producing a scraping or rubbing sound with

Fig. 11.

JunE 1970

the application of a high-level input. Listening to
music, we perceived this sound only on occasional
loud drum beats. so the defect might easily have
been missed in a listening test. With impulse testing,
the defect appears immediately as the ragged edge
at the bottom of the reproduced puise.

At the other end of the spectrum, near 3,000 He,
the output and input pulses are alike, as shown in Fig.
I1d: but at certain higher frequencies, near 6,000
Hz, distortion and reflections appear. This latter
condition (Fig. 11¢) shows faulty transient responsc.
The degree 10 which this characteristic corresponds
with the actual Listening experience has not vet been
fully evaluated, but it provides us with added evidence
that contributes 1o our over-all assessment of loud-
speaker performance.

What Remains?

With the measurement of a speaker's basic properties

impedance, directional characteristics. frequency
response based on front-hemisphere and total radi-
ated power, relative cefficiency, distortion. impulse
response, and maximum power-handling capicity—
a battery of tests has now been provided which places
in the hands of the editors of HigH FineLiTY all the
essential facts necessary to perform a final listening-
test evaluation of the loudspeaker on an intelligent
and objective basis. “Why then a listening test?” you
may ask. “Aren’t the measurements enough?”

Both Hin Fieuimy and CBS Laboratories are
convinced that a listening test still remains the ult-
mate judge of performance. No degree of instrumen-
tution and no computer can replace the mind and the
experience of a perceptive listener in judging the
shades and nuances of sound, the reaction to place-
ment in various room positions—the acoustical feel
of the speaker, if vou will. Mathematics and science
notwithstanding. « personal test remains the final
arbiter of speaker quality, just as it does for evalu-
ating Philharmonic Hall or beef Stroganoff. Our new
measuring program is important not because it does
awiay with listening tests but because it spotlights the
particular areas in which listening tests might be con-
centrated. At the same time, our measurements pro-
vide a solid basis for the assessment of engineering
wims and technical values; in this sense they form a
new contribution to the instrumentation and quantifi-
cation of high fidelity and to audio art generally.

Examples of pulse testing. See text for explanation.
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by Robin Lanier

Should You Consider
Omnidirectional Speakers?

ALTHOUGH “OMNIDIRECTIONALITY" has been espoused
of late with considerable gusto, it is ncither a new
feature of loudspeakers nor the sole criterion of
speaker performance. It is, however, an important
feature—some contrary opinion potwithstanding.

The term omnidirectionality refers to a broaden-
ing of the sound waves produced by a spcaker—and
more precisely, of the treble portion, inasmuch as
bass tones naturally radiatc in a circular or 360-
degree fashion. As frequency rises, however, wave-
lengths shorten and tend to form into a beam. The
beaming tendency increases with the size of the
speaker diaphragm, so that a relatively large-diameter
spcaker will “want to” bcam high frequencies more
readily than a smaller-diameter unit. This is one
major reason for tweeters being traditionally smaller
than woofers.

Which, of course, points up the obvious: that
some effort to avoid beaming of the highs always
has been a part of speaker design. Lately this onc
aspect has loomed quite prominently as a feature of
speaker systems. Why?

To begin with, an overly directional speaker is a
distorting speaker: midrange and highs that are con-
centrated in a beam sound unnaturally bright, edgy,
harsh. Moreover, suci sound reproduction, besides
being unpleasant, tends to obscure the inner detail
of musical textures and is especially degrading of
complex instrumental passages. An upper string, for
instance, playing in close harmony with a woodwind,
might sound strong over a beaming speaker, but
chances are you would not be able to recognize that
you were indeed listening to the two distinct in-
struments playing togethcr. Finally, such a spcaker

Mr. Lanier, former Consumers Union audio specialist,
recently set up shop as an independent audio consultant.

tends to sound like a hole in a box instead of a trans-
parent “window” (or indeed an opcn window) on
the performers; it imparts a constricted sense of
cavesdropping instead of an unimpeded fecling of
clear, open sound.

For years, designers of quality speakers have at-
tacked this problem (along with others, such as wide
frequency range, low distortion, smooth and linear
response, power-handling ability, and so on) in terms
of tweeter designs that sought to achieve wide sound
dispersion insteud of narrow beaming. One of the
strongest impetuses to this trend came from the movie
sound pcople, at the time that they attempted to
solve the sound-dispersion problem in theaters when
the first talking pictures were shown some forty
years ago. Moviegoers sitting in the extreme side
seats of the theater couldn't hear the dialogue on the
soundtrack nor distinguish sounds clearly because
the upper-middie and treble tones (the frequency
range that carrics all the important overtonc struc-
tures that define different sounds and voices) were
not getting to them. The solution to that problem—
the sectoral- or multicellular-horn type of tweeter—
proved something of an engincering coup. Not only
did it disperse the sound over a very wide angle, but
it was inherently a device of great efficiency, since
a horn loaded to a smaller driving element acts as
an acoustic transformer by helping to match the
high-pressure/ high-impedance sound energy from the
vibrating element in the horn’s throat to the low-
pressure/low-impedance energy at its mouth. This
efficiency in turn meant that these horn systems
could be driven to high output levels (big, room-
filling sound) with the use of amplifiers that were
themselves relatively modest in terms of size, power,
and cost. The horn tweeter, in one style or another,
has since found its way into many exceilent home
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speaker systems. The roster is indeed impressive and
includes such names as Altec Lansing, Klipsch, J. B.
Lansing, Electro-Voice, Jensen, and University.

Not to be outdone, advocates of cone twecters
have steadily improved their designs to achieve—
although with the concomitant need for somewhat
higher-powered amplifiers to properly drive them—
pretty much the same acoustic resuits. An early de-
sign effort in this direction resulted in the whizzer—
a small auxiliary cone or flat ring projecting near the
apex of the speaker’'s main cone. Such a device can
serve as an inexpensive way of extending, or at least
of smoothing, the frequency response of a full-range
speaker by decoupling the outer surface from the
throat so that the former handles only the bass. Its
shape also helps to spread the high frequencies by
diffraction: the effective treble aperture of the
speaker becomes the diameter of the whizzer cone,
while bass is produced over the remaining area of
the diaphragm,

Many finc speaker systems usc separate cone
tweeters (which superficially resemble small woot-
ers), and they achieve wide dispersion in several
ways. They can use a really smail diaphragm, two
inches or less in diameter. Properly made, and
backed by a hefty magnet structure, such a tweeter
can produce excellent highs. In the last ten years
the convex hemispherical dome tweeter has been
used extensively. Because the sound tends to g0 out
at right angles to the plane of the diaphragm, the
outward-curved dome spreads the highs over a very
wide angle. Dome tweeters are found in many book-
shelf speaker systems.

Using more than one tweeter to form a divergent
array that covers a wide angle, such as in the Bozak
system or JansZen tweeter, is another way to
spread the highs. Yet another is the slot-loaded
tweeter: the highs emerge from several tweeters radi-
ating into a narrow slot that characteristically has
a wide projection angle. Specially shaped cone units
and plug-loaded midrange and treble concs have
also been devised for fanning out the sound. Acous-
tic lenses—small slats or vanes that help spread
the highs—have been used on both cone and horn
tweeters.

All of these speaker types, which can achieve
wide-angle dispersion of high, are based on fairly
popular design approaches. One other that until re-
cently received relatively little attention outside of
engineering circles was investigated some years ago
by Dr. Harry Olson, head of RCA Laboratories and
a pioneer audio designer. He mounted the same
loudspeaker in a series of enclosures, each of a dif-
ferent shape (though all having the necessary in-
ternal cubic volume to baffle the speaker correctly),
and then tested each for dispersion characteristics,
The best of those he tested was a design in which

JUNE 1970

the usually flat mounting board (baffle) had been
cut and reshaped to form an enclosure that ap-
proached a sphere.

This shape of course has appeared recently in the
form of loudspeakers of the ball type—such as those
made by Panasonic, JVC/Nivico, and others in
which the spherical surface of the enclosure is used
to mount an array of multiple tweeters.

Cylindrical-shaped enclosures represent another,
though apparently related, design approach. In the
Empire Grenadier series, for instance, the bass—
though presumably already omnidirectional—is di-
rected downward by the woofer so that it emerges
through a slot running around the entire circumfer-
ence of the enclosure near the floor, Midrange and
high-frequency drivers, however, are mounted on a
metal panel in the cylindrical belly, and the sides of
the panel are beveled away from the listener, follow-
ing roughly the cylindrical form beneath. Other com-
panies, such as University and Aztec, also have an-
nounced cylindrical-shaped enclosures,

Dispersion and Stereo

Many conventional speaker systems spread strong
highs over 120 degrees; some do even better. A pair
of stereo speakers, each having 120- to 150-degree
dispersion, will spread the highs throughout any typi-
cal living room, If the speakers are set in the cor-
ners, 90 degrees of dispersion in each speaker will
be enough to cover the entire room. Only when a
speaker system is placed mid-wall in a very wide
room would )20-degree dispersion fail to cover most
of the listening area.

Omnidirectional dispersion allows greater flexibil-
ity in speaker placement. For example, multidirec-
tional systems need not—in most cases should not—
be placed against a wall. Moving a conventional
speaker out into the room would almost certainly
produce dead spots in its coverage.,

How does dispersion relate to stereo? Actually,
good sterco depends not only on a sense of left-to-
right breadth, but also on the stability of that direc-
tionality. The localization of sound depends on our
ears’ ability to sense the relative strengths and timing
of the sounds from the two speaker systems. Each
of the two separate sounds that enter this compari-
son must scem to come directly from the relevant
speaker. The mid-highs and highs arc especially im-
portant. If the strength of the treble changes mark-
edly as you move around the room, stereo localiza-
tion will come loose from its moorings. Of course
there always will be some change with ‘motion in
two-loudspeaker stereo. But if the highs are evenly
spread, the stereo image should be at least reason-
ably firm—without jumps or reversals—throughout
the listening area.

www.americanradiohistorv.com
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Omnidirectional speaker systems have taken several design approaches. Left, in-
direct sound from rear speakers bounces off walls to mix with direct sound from
front. In second example, speaker faces upward so that sound is dispersed by means
of a reflecting element within enclosure. Third example represents the use of speak-
ers on all four sides of a rectangular enclosure, or of several drivers in a spherical
enclosure. In last example, a reflector panel may be angled to disperse sound.

Furthermore, as long as some direct sound is still
produced by a speaker, that direct sound will reach
our cars a split sccond sooner than the indirect
sound. For this reason omnidirectional speakers can
indced preserve the directional clues needed for
sterco, some British commentators to the contrary.

But there's more. Wide-angle dispersion relates
closely to “broad-source” sound which secms to em-
anate from an area larger than the size of the
speaker system itself. Inasmuch as good stereo cov-
erage intrinsically presents an apparently broad source
to the listener, the question of opening up or spread-
ing out the sound from the individual speaker sys-
tems received less attention in sterco’s first years
than it did in mono days. But the concept of the
broad source has invariably implied a more natural
kind of sound: a sense of the proscenium, an ambi-
encc that suggests depth as well as breadth in order
to achieve greater realism in music.

This feeling, and one's cvaluation of it, may be
purely personal—but it has become a vital part of
today's speaker designing. Indeced, when Quad and
other companies first introduced these large, full-
range clectrostatic speakers the claim was that they
gave the sensation of hearing the music as if it were
coming through a large doorway. This broadening
of the apparent sound source is also implicit in the
Bose concept and other multiradiating systems—re-
produced sound reaching the listener not only from
the speaker directly but from the surrounding walls
too by reflection.

Note, however, that a large radiating surface in
itself does not guarantee wide-angle dispersion. Pre-
cisely the reverse would happen, for instance, in a
large electrostatic panel for the same rcason it hap-
pens in a large cone diaphragm; as wavelengths
shorten with respect to the dimension of the surface
producing them, they tend to form a narrow beam.
Today’s large electrostatics overcome this tendency
in several possible ways. The Quad has a curved front
which helps fan out its sound. The big flat electro-
statics have frequency-sensitive sections which make
sure that the extreme highs are reproduced only by

a relatively small area. And an electrostatic—by being
located at some distance from the wall behind it—
can be made to function as a dipole or doublet so
that a large portion of the rear radiation is reflected
and mixed with the front radiation. This effect, of
course, varics with the relative positioning of the
speaker and so some cxperimentation is required for
optimum results in a particular room.

The prediction and evaluation of reflected sound
effects is, of course, a complex subject. A few Brit-
ish commentators have taken the position that sound
reflection equals sound interference, and thus these
effects should be avoided at all cost by designing a
loudspeaker to beam, thereby minimizing reverbera-
tion and concentrating sound energy in the directly
propagated signal. American designers for the most
part reject this concept. [So do we. The speakers
we have heard that were deliberately designed to con-
centrate their highs this way invariably sounded edgy
or overbright to us.— Ed.}

Bouncing the Sound

An interesting approach to this problem of consoli-
dating sound is embodied in the JBL Paragon. The
long, low cabinet contains two complete and separate
stereo speaker systems: folded-horn woofers, mid-
range drivers, and horn tweeters for cach channel
project from the ends back toward a long, convex
wooden reflector surface that spreads the sound
from both channels and helps mingle the output of
the drivers on each channel into a unified broad
source.

Though the wide-front dispersion commonly found
in many of today’s better speaker systems will pro-
duce a satisfactory sterco image, some speaker sys-
tems are aiming at even wider dispersion—up to 360
degrees, or omnidirectionality—at least in the hori-
zontal planc. And a few are going after dispersion in
more than just the horizontal plane by spreading part
of the vertical plane in an umbrelia effect, suggested
in the early Hegeman designs and still in evidence
today. The Harman-Kardon HK-50, for instance,
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employs speakers that point upward toward a sus-
pended reflector of roughly conical shape. The Utah
OM-1 system employs a coaxial two-way driver that
fires upward into a sort of concave cone. Built-in
reflectors need not be conical of course. In its
Omni-1 system, Lafayette aims the tweeters upward
toward a panel that deflects some of the sound out-
ward toward the listener and the rest of the sound
against a wall so that it reaches the listener indirectly.
It is therefore a semi-indirect radiator that is not
omnidirectional in the usual sense. Eastman Sound
also has shown the Martin Spectrum Slope speaker,
which appears to incorporate an angled, flat-plane
reflector in its diffusion system.

Wharfedale has announced an elaborate flat-plane
speaker known as the W-80 Vertiflex—so called
because the orientation of the reflecting panel can
be altered to suit the room acoustics, the position of
the speaker within the room, and the option of the
owner for more or less room reverberation.

Most recent of the omnidirectional designs at this
writing are the various systems in the Aquarius
Series, just announced by James B. Lansing Sound.
In them, JBL combines reflective pancls with dif-
fraction techniques and similar means to deliver
wide-dispersion sound, though the various models
do not necessarily all use the same mix of devices,

Indirect radiation is an important feature of the
Bose 901, which goes all out for reflected sound but
uses the room itself rather than a built-in reflector.
According to Bose about ninety per cent of the
sound reaching the listener from the Model 901 has
been reflected one or more times from the walls
inasmuch as eight speakers face toward the wall in
back of the speaker system and only one is in the
front, pointed toward the listener. The one direct-
firing speaker, triggering our hearing’s precedence
effect, is enough to establish a stereo image amid
such a high preponderance of reflected sound.

The use of walls and even the ceiling as reflectors
is implicit in the multidriver spherical systems and in
such designs as the Epicure 201 with its upward-
angled tweeter panel. Similarly, the Barzilay H-Series
equipment cabinets are designed with speaker enclo-
sures at the rear, firing back at an angle toward the
wall. And Electro-Voice’s Landmark 100 compact
system has a multifaceted enclosure with drivers
mounted in two facets for the speakers: a full-range
driver points forward, the other three are angled
upward from sloped rear facets, making possible a
variety of orientation for room reflection.

There are also intrinsically omnidirectional direct-
radiating systems such as Scott's Quadrant series and
the Epicure Model 1000 Tower. The Scott Q-101
employs four outward-aimed sets of tweeters and
midrange drivers, one in each side of the enclosure.
The Epicure is a column, square in cross section and
about seven feet tall, that contains an entire full-
range speaker system in each side; that is, four sys-
tems per enclosure, each facing toward a different
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compass point. Systems of this type are intended to
permit locating one’s speakers almost anywhere in a
room without degrading the stereo image.

The Listening Experience

The kind of omnidirectional coverage that presup-
poses the use of walls to reflect part of the sound
obviously aims at something more than getting strong
highs. As stated by Bose, a major design aim is to
increase the ratio of reflected-to-direct sound in the
listening room.

The precise effect of increased living-room reflec-
tion remains a controversial subject among speaker
designers; additional experiments, involving large
samples of listeners, are needed to obtain more data
in this intricate, largely unexplored area of speaker/
room/ear relations.

What does seem certain in the general omnidirec-
tionality thrust is that stereo is being helped, not
hindered. Since the direct highs from an omnidirec-
tional speaker reach all parts of the listening area
relatively unmuffled, the stereo image has maximum
stability and it can be perceived from a greater num-
ber of listening spots in the room than is possible
when using directional speakers.

In investigating these and related considerations,
I ran several listening tests, comparing omnidirec-
tional speakers with a pair of good, conventional di-
rect radiator speakers that have normally wide dis-
persion. The test consisted of careful switching
back and forth on the same program material,
with the tonal response and acoustical output
level of the two sets of speakers balanced as closely
as possible. This balancing is important because sharp
differences are likely to swamp any other considera-
tions: if one speaker is either louder or tonally bright-
er, it tends to sound better to the ear than another
speaker of otherwise identical qualities,

The net results of these tests revealed that there
was little difference in the way each type of speaker
projected concert-hall ambience or surrounded the
listener with sound; both types produced good stereo
images and the hall sound in the recordings tended
to dominate the listening-room reverberation.

What did develop from these tests was a preference
based on the old, well-known high fidelity speaker
criteria; frequency range, tonal balance, smoothness
in the highs, openness in the midrange, and so on.

This expericnce would seem to emphasize what
I pointed out earlier: poorly designed speaker units
will not sound pleasing just because they put out
highs in all directions. Thumping bass, honking mid-
range, and screechy or edgy highs are not more
acceptable when they come at you from all direc-
tions than when they hit you in a straight line. The
over-all smoothness, transparency, and naturalness
of a speaker system remain basic criteria. If a sys-
tem has these virtues plus that of omnidirectionality
—and it pleases you—then it is a speaker for you.
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INCREASINGLY 1 AM ASKED whether component stereo-
phony is strictly an indoor bloom or whether there is
a practical method of transplanting it to backyard,
patio, or poolside as warmer weather approaches.
If this endeavor seems farfetched, reflect for a
moment on how much outdoor music we do en-
counter in the summertime. Not only is the music
festival firmly established as part of the summer
scene, but nearly every town and village boasts some
sort of band-concert program at least once during
the warm months. With that much exposure to the
idea of outdoor music, there’s no reason to turn off
your electronically reproduced music just because
temperatures climb. But transferring your favorite
music from living room to patio does involve some
aesthetic and technical considerations.

Anyone who has tried to sing or shout outdoors has
found that sound does not carry the way it does
within the confines of a room. It takes much more
acoustic energy to convey audio intelligence over a
distance of a few yards in the open than in any in-
door area. In a closed-room environment, much of
the sound reaches our ears by a complex series of
reflections from all the undamped surfaces, includ-
ing wooden furniture, glass and metal objects, and
the like. The sum of these reflections is often called
the reverberant effect of the listening room or just
plain room acoustics. Even a relatively “beamy™
speaker has the opportunity to spread its sound
throughout the room so long as the acoustics are
sufficiently live, particularly in the treble range.
Without room effects, as in outdoor listening, vir-
tually no reverberant sound energy reaches the
listener, since the sound coming from a speaker
system dissipates in all directions with only a small
fraction reaching the listener's ears.

JUNE 1970

by Leonard Feldman

It follows then that for speaker systems of equal
efficiency, greater angular dispersion of the sound
and much more electrical power will be needed for
an outdoor system than would be required for indoor
listening. The difference in power requirements
alone dictates the need for high-efficiency speaker
systems when one contemplates an outdoor installa-
tion. An alternative, of course, is to use higher am-
plifier power, but if you already have selected your
electronic system with your indoor listening needs in
mind, that may not be a practical alternative.

In experimenting with outdoor stereo listening,
you'll find that another great difference exists vis-a-
vis indoor stereo. As a rule, stereo separation is
optimized in a living room of average size by spacing
the two speaker systems eight to fourteen feet apart.
For an outdoor installation, however, that much spac-
ing may be too wide. Even when you listen at a dis-
tance of over twenty feet from the sound sources,
about eight feet of separation between outdoor speak-
ers is all you'll need for good stereo. More separation
than that produces a sonic spread with a weak cen-
ter or, worse, a sense of two distinct mono program
sources instead of real stereophony. No doubt the
lack of a backup wall contributes to this difference.
But whatever the cause, you must allow for the effect
in planning an outdoor sterco installation.

In all but the very driest of climates, a conventional
paper-cone loudspeaker diaphragm will not stand up
for long under the variations of temperature, hu-
midity, and moisture that typify an outdoor environ-

Leonard Feldman, an electronics engineer, is the author
of Hi-Fi Projects for the Hobbyist and innumerable
articles in the field of audio.
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ment. In fact even in speakers used indoors, uneven
absorption of moisture by the paper often causes
rubbing of the voice-coil structure. The gap between
a voice coil and its surrounding magnet structure
usually measures no more than some thousandths of
an inch; and any disturbance of the critical center-
ing of the voice coil in its magnetic field will, at
the very least, cause severc audible distortion. In
extreme cases an off-center voice coil can spell the
destruction of the loudspeaker.

I know of many attempts by serious music listen-
ers to weatherproof their conventional speaker sys-
tems in order to use them outdoors. Waterproof
metal and plastic enclosures have been used to sur-
round five sides of the system, and even miniature
waterproof awnings have been affixed like hat brims,
extending out over the front radiating surface of the
enclosure. In every instance, however, the speakers
could not withstand weather conditions for much
more than one season. Of course there is no reason
why, having installed the necessary runs of speaker
wires, you can’t move your existing speaker systems
outdoors each time you want to listen to them and
return them to their accustomed indoor location
when you're through.

Sound traveling directly from loudspeaker to ear will
do so in much the same manner whether the speaker
is indoors or on the lawn—as indicated by the solid
arrows. This direct sound is only a small fraction
of the speaker's total output, however. Most of the
remainder is dissipated outdoors, whereas it would
reverberate from walls and furniture indoors, rein-
foreing direct sound and increasing apparent volume.

Most people, 1 feel, prefer a more permanent and
convenient setup than that, and there are speaker
systems specifically designed for outdoor use. As |
discuss their characteristics, you will note that such
speakers are much more than weatherproofed ver-
sions of their more conventional counterparts. Many
of the criteria I have mentioned, such as improved
angular dispersion and efficiency, have also been
engineered into these systems.

While ordinary lamp cord or “zip cord” is satisfac-
tory for most indoor runs to loudspeakers, it is not
the wire to use in connecting outdoor speakers. First,
the gauge of this wire is usually #18, which is too
small for runs longer than fifteen to twenty feet be-
tween amplifier output terminals and speaker inputs.
in all probability, your outdoor speakers will be lo-
cated considerably further than that from your am-
plifier, necessitating the use of a heavier wire gauge
(#16 or #14) if audio power is to be transferred
from amplifier to speakers with little loss along the
way. Furthermore, zip cord doesn’t last too long
when used outdoors. Usually it is insulated with
neoprene or some other rubbery compound that does
not resist extreme cold or extremes of moisture, soO
it tends to become brittle and develop cracks.

HigH FIDELITY MAGAZINE
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I have found that two-conductor, unshielded
twisted-pair cables, such as Belden No. 8471, are
ideal for outdoor speaker wiring. This particular
cable is made up of two # 16-gauge conductors, each
of which is vinyl-jacketed, with a chrome-colored -,

~— STEP UP TRANSFORMER

—  STEP-DOWN TRANSFORMER

vinyl outside jacket surrounding both conductors.
The over-all diameter of this cable is a little greater
than one-quarter of an inch.

Incidentally, do not use antenna cable or lead-in
for connecting outdoor speakers. Even the heaviest
of twin-lead or coaxial types is not suitable, for
though its outer covering is quite heavy and extreme-
ly durable under all weather conditions, the gauge of
the wire found inside is usually #20 or even smaller.
This is fine for delivering minute signals to the TV
or FM set since negligible current is involved, but
for transferring audio power in significant amounts
it just won’t do.

You might think it desirable to bury your speaker
cables below ground level to avoid unsightliness in
your backyard paradise. However, unless you are
prepared to pass the cable through lead or copper-
pipe tubing before burying it, I do not recommend
the procedure. Even vinyls and other plastics may
react in time to the chemicals and minerals present
in the soil. It is for this reason that most private
dwellings still get their electricity and phone service
via overhead wires. The cost of sheathing and burying
these feeders on a home-by-home basis, and doing
the job properly, is prohibitive for the utility com-
panies. So take your cue from them and string your
speaker lines high above the ground as inconspicu-
ously as possible. Incidentally, it is perfectly all right
in stereo installations to run both dual-conductor
cables alongside each other—even twisting them to-
gether if you like—to form a single run. Their
paths can be split up at the terminating end near the
tinal speaker locations with no introduction of cross-
talk or any other adverse effects. Direct runs from
amplifier to speaker systems will prove satisfactory
for distances of up to about sixty feet.

For greater distances or for multiple-system instal-
lations, such as might be required to cover an ex-
tensive lawn area, the use of matching step-up and
step-down transformers is strongly recommended.
The 70-volt line system often used in hooking up
public address speakers should be considered. In
case you're not familiar with this system, the brief
description that follows will enable you to apply it to
your own installation.

Power utility companies step up supply voltages for
long-distance runs to reduce voltage drops along the
line. It is possible to apply this same technique to
power/ voltage/ current relationships in transferring
audio power from one location to another. As an
cxample, let us suppose a power company has to
convey 120,000 watts from one location to another,
the distance involved is 100 miles, and the resistance
of the cable is 0.1 ohm per mile, or a total of 10.0
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ohms. If the utility company were to attempt to
transmit this power at 120 volts—the requirement
at the user end of the transmission—Ohm’s Jaw dic-
tates that the current involved would have to be
1,000 amperes. (I = P/E, where I is current, E is
voltage, and P is power.) The voltage drop along
this line (found by the formula E = IR, where R is
the resistance of the line) would be 10,000 volts. Ob-
viously, with only 120 volts available at the source
in the first place, no voltage would reach the end
point at all!

On the other hand, if the voltage at the source
were first stepped up through a transformer to
120,000 volts, the new current required to supply
120,000 watts of power would now be reduced to
only 1 ampere. That 1 ampere traveling along 10
ohms of line resistance would cause a voltage drop
of only 10 volts, reducing the end voltage to 119,990
volts, which can easily be stepped down to the re-
quired 120 volts by means of a second transformer
at the receiving end. The power dissipated in the line
under these circumstances would be a mere 10 watts
(10 volts x 1 ampere) of the total 120,000 watts
supplied.

In applying these principles to audio systems,
sound engincers have adopted a nominal audio-supply
standard of 70 volts. (Actually, it's 70.7 volts.) That
is, for any power amplifier, a step-up transformer
can be used to raise the maximum audio voltage to
70 volts instead of the few volts normally associated
with 4-, 8-, or 16-ohm output impedances.

Let's see how this dodge works. A 50-watt am-
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plifier, for instance, delivering full power to an 8-ohm
Joad normally would develop 20 volts of audio signal
across the speaker leads at a current of 2.5 ampercs.
If a step-up transformer were inserted ahead of the
transmission line to the speakers, raising this output
voltage to 70 volts, the current required to develop
the same 50 watts in the load would be only 5/7 of
an ampere, reducing the voltage drop and attendant
power loss in any long lines used to reach the
speakers.

A step-up transtormer such as Triad’s new S-44-Z,
available from electronic parts distributors, is suit-
able for use with amplifiers having power-output
ratings of from 15 to 50 watts per channel. For
stereo applications, one transformer is needed for
each channel. The 4-, §-, or 16-ohm winding (usually
defined as the secondary) is connected to the speaker-
output terminals on your amplifier, while the other
winding (primary) feeds the long speaker lines. The
primary taps are labeled in terms of power rather
than impedance, and the particular transformer men-
tioned has taps for 15, 25, 40, or 50 watts. Choose
the taps that correspond most Closely to the rms
power-output rating of your amplifier.

In adopting the 70-volt system, you actually have
altered the impedance of your amplifier output, so the
ends of the lines to each speaker cannot be connected
directly to the speaker terminals without an im-
pedance mismatch. The converse transformation,
back to conventional voice-coil impedance, is ac-
complished by installing additional, smalier step-down
transformers at cach speaker location.

Depending upon the number of speaker systems
involved, the power rating of these individual trans-
formers will be less than that of the main amplificr
step-up transtormer. Thus, if you are using an am-
plifier rated at 50 watts per channel and want to
drive five spcaker systems per channel at remote
locations all operating at about the same power level,
cach of these speakers will require a step-down trans-
former set up for 10-watt operation. Triad's S-71-Z
is typical of such smaller transformers and has the
advantage of providing several primary taps that
cnable you to sclect the power output desired at ecach
speaker location. The ratings are 10 watts, 5 waltts,
2.5 watts, and 1.25 watts.

In 70-volt installation schemes, all lines are wired
in parailel (in much the same way that all electrical
appliances are plugged into the power company’s 120-
volt AC source). So the 70-volt audio system allows
today’s high fidelity amplifiers to be treated as con-
stant-voltage sources. With the heavy valtage feed-
back applied to modern amplifiers, this approach
will work unless you exceed the total power capa-
bility of the amplifier.

In outdoor sterco installations, phasing of both
speakers in the stereo pair is every bit as important
as it is in conventional indoor installations, and there-
fore should be checked carefully. If matching trans-

formers are used for 70-volt distribution, color-
coded cables alone will not insure correct phasing. To
check your installation, listen to any monophonic
material while standing directly between the left and
right channel speakers. Then reverse the connections
to one of the speakers, scttiing for whichever con-
nection yields the most focused sound and the best
over-all bass response.

In multiple outdoor stereo speaker installations it is
usually desirable to provide some sort of on/off
switch. Many receivers and amplifiers are now
equipped with terminals for remote speaker selec-
tion; and if you have only one pair of speakers out-
doors, in addition to your indoor systems, you can
use the remote-speaker terminals along with the
switching on the front panel of your receiver or
amplifier. If your set lacks such a switch you can
add one as an accessory. The switch should remain
indoors, ahead of the long spcaker lines, since few
it any of these speaker switches are intended for
outdoor use over extended periods of time. 1f you
own solid-state equipment, use care in selecting a
commercially available speaker switch. Many of these
devices have shorting-type terminals, which place a
direct short across the output transistors when the
switch is between positions. With vacuum-tube cir-
cuitry you can use almost any multiple speaker
switch—for example. Lafayette Radio’s six-speaker
switch No. 99E00549 or their No. 99E00531, a
three-speaker switch that cnables you to select any
one speaker or combinations of two and three speak-
ers at once. For owners of solid-state amplifiers La-
fayette has introduced a three-position switch (No.
99E01745) handling both the stereo channels but
capable of selecting only one of three speaker pairs
at a ume.

Any level controls also should be installed indoors,
ahead of the speaker-line runs, since the commer-
cially available units likewise arc not intended for
use under extreme weather conditions. Of course this
separation of level control from listening site, per-
haps by considerable distances, rcpresents an incon-
venience: you may have to run back and forth a
couple of times before you can establish the desired
sound levels. But once you become familiar with the
requirements of your outdoor locations, you can
make notations or marks right on the level-control
faceplate to indicate preferred settings.

Relevant speaker specifications are more difficult
to determine than those for any other component.
Since this subject is discussed at length elsewhere in
this issue, there’s no need to belabor the point here.
But keep it in mind when reading the table of out-
door speaker models that accompanies this article.
The specifications for acoustical performance that
you will find here generally are not impressive com-
pared to those for large, indoor systems. But con-
sidering their size and the requirements of weather-
proofing itself, that is not surprising. Kcep in mind
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too that these specifications are supplied by the
speaker manufacturers, no two of whom may deter-
minc their figures in quite the same way. The figures,
then, are only the roughest of guides to the perform-
ance you can expect from a given model.

Our advice with respect to the specifications we
list is to consider them first in terms of power-
handling capacity, dimensions, and price. The tonal
responsc is something you'll have to judge by listen-
ing extensively, as you would in selecting your indoor
speakers. Ideally you should audition your speakers
outdoors, the way they will be used; but this is not
practical unless your dealer is extremely co-operative
and lets you take samples home on approval, or un-
less you know someone who alrcady owns the sys-
tems you contemplate buying. Or you can use a very
large, heavily damped room, with as much sound-
absorption material as possible (draperies