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THE PL 570.
UNDER *400:

The average quartz phase locked loop
turntable plays records virtually perfectly, has
no audible wow or flLtter, is unaftected by
voltage changes, and manages to accomplish
all this for slightly under $800.

The new PL 570, onthe other hand, has
all the same features, but with one distinct
advantage: it costs less than $400."

Which, vou have to admit, is an awtully
small price :c pay tor perfection.

MORE ACCURATE THAN AQUARTZ WATCH.

In brief, the PL 570 works by using
a quartz crys-al that oscillates 180 million
times a miruze as a t.ming mechanism. The
speed of our direct-drive platter motor
is then “locxed” ontothat rate of
oscillation—and constantly adjusted
to account -or things like heat, line
voltage variations, aad even the \
weight of the record on the platter. T
The benetit of all this is simple:
the PL 57C can run virtually tforever
with no variation in speed. In fact, it's so
accurate, special measurements are needed to
fully describe it. Something called “time drift”
is a mere C.0003%. A tigure unsurpassed by
the finest quartz watch that gains or loses up
to ten seccnds a menth. And “thermal drift”
is 0.00004%. Which means that while we can'
guarantee just how well the PL 570 will play
in your freszer, normal roomand operating
temperature variations shouldn' affect it at all.
In more mundane measurements, wow
and tlutter is 0.025%. Four times under what
the human ear can near. And even with the
quartz phase locked loop oft, the turntable
speed is unaftected with stylus pressure of up
to 120 grams. Which, by no small coincidence, is
about 119 grams more than you'll ever apply.

FOR THIS KIND OF MONEY YOU

SHOULDN'T HAVE TO LIFT THE TONE ARM.

Unlike any other quartz phase locked
loop turnzaole, the PL 570 is automatic. So

*The \alte shown in tis ad is tor intormational purposes only. Actual resale prices will be set by the ircividual Pieneer dealer at his option.
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The heart
ot the PL 570:
a quara crystal.

youTe spared the burden o lifting ou- tone
arm. But this isn’t your average tonearm
return system Or your averagetone arm, for
that matter.

Where most automatic turntables use
one motor for both the platter and tone arm,
the PL 570 hes a separate motor for each.
Which means that the action of the tone arm
motor never interferes wit* the accuracy of
the platter motor. And where most tone arms
sense whento return by using cams and gears
that lessen sensitivitv and cause vibration,
the PL 570 uses a ligt emitting dioce that
does neither.

Thenthare’s the tonearnritself. It's fully
adjusteble. You can even set the vertical
tracking angle of ycur cantridge with a
height adjustment levar. Andthe
whole unitismounzedina /- inch
aluminum frame that not onlv looks
£ nice, but helps your reco-ds sound nice
{~ by removing unwanted resonance.

OTHER FEATURES NOT USUALLY
FOUND ON "BARGAIN" TURNTABLES.

When we set out to build the PL 570, we
wanted it to be a lower cost quartz phase locked
loop turntable. Not lower quality.
So like the quartz tumtables that sell for
hundreds of dollars more, the PL 570 features
an electric strobe drcuit that elimirates normal
voltage frecuency variations so you can adjust
the PL 570 pertfectly. Plus a “quick down”
circuit tha: lets yougo from 45 to 33/ almost
instantly. And one piece monocoque construc-
tion that auts howling caused by vibration.
At Picneer, we've become number one
today with oeople who care about music
simply because we've always managed to take :
state of the art technology, aad offer it with
some consideration of the s:ate of your wallet.
It the PL 570 is anv indication, it looks
like we're getting better +#gh Fideliy Componenes

at it all the time. MOPIONEER

WE BRING ITBACKALIVE
€1977 U.S. Pioneer Electronics, 85 Oxtord Drive Moonachie, New lersey 07074
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PICKERING
XSV / 3000

2

iereo sound...
Pickering’s ne

3000

The reviewers dpplaud as hever béfore!

“...we don’t see how you can do better at any price.”
Hirsch-Houck Laboratories. Stereo Review. February 1977

“The new unit offers the stereo performance of the XUV/
4500Q (or perhaps a little better than that) at a lower
price. It seems hard to go wrong with such a combina-
tion.”

High Fidelity. February 1977

“Congratulations to all concerned on a fine contender
amongst the world’s best stereo pick-ups.”
John Borwick. Gramophone. United Kingdom 1977

Pickering’'s new XSV/3000 is a remarkable develop-
ment. It possesses a totally new and different design that
makes it the precursor of a whole new generation of so-
phisticated, advanced stereo cartridges.

This has been made possible by technological advances
in two areas. First, it has an unusually tiny, samarium
cobalt (rare earth) magnet of remarkably high power that

permits extremely low mass, and also offers high output.
Second, this cartridge features the new Stereohedron™
stylus tip, a Pickering first! This extraordinary shape has a
far larger bearing radius, which provides increased con-
tact area in the record groove. This assures gentler treat-
ment of the record groove, longer record life, and also,
far longer stylus life.

This cartridge provides remarkably smooth and flat fre-
quency response, its channel separation is exceptional,
its transient response possesses superb definition.

Truly, Pickering's XSV/3000 represents a whole new
concept of excellence in stereo cartridges the true
Source of perfection in stereo sound.

101 Sunnyside Bivd., Plainview @ PICKERlNG

New York 11803 “for thase who can |hesr| the difference”
PICKERING & CO., INC., COPYR'GHT 1977

For turther information write to
Pickering & Co., Inc. Dept. HF
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Defore
you buy
stereo
headphones,
get
some

Theirs:

Julian S. Martin
HI-FI STEREO BUYERS’ GUIDE, March-April, 1976

*“Superb from every viewpoint. An outstanding achievement in headphone
design. One of the most comfortable.”

The Len Feldman Lab Report
TAPE DECK QUARTERLY, Winter, 1975

“Response of these phones extends uniformly from 20 Hz to over 22,000 Hz
with no more than + 2dB variation over this entire range...this is nothing
short of incredible.”

New Equipment Reports
HIGH FIDELITY, January, 1976

“The sound quality the AT-706 presents to you) is exceptional : very wide
range and smooth...Within this excellent operating range the sound is
exceedingly clean and open...an extremely fine stereo headset.”

If you asked the critics they’d tell you to listen critically to a variety of
products before you buy. We agree. Because the more carefully you listen,
the more you’ll be impressed by the sound of Audio-Technica,

AT-706

Electret Condenser
Stereo Headset $129.95
Our finest Personal Transducer

‘ audlo-techmca

INNOVATION o PRECISION o INTEGRITY
AUDIO-TECHNICA U.S., INC., Dept. 107H, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
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His destiny was to
die in poverty and
disappointment.

Yet his genius
gave the world
some of the most
beautiful music
ever heard.

At the age of 6, Wolfgang Amadeus Mozart was
the talk of Europe. By the time he was 8, he had saton
the knee of Empress Maria Theresa, delighted the
court of George |ll, and composed four sonatas.

Fame came early but fortune always eJuded him—
and when he died of kidney disease at 35, he was
destitute and had to be buried in a pauper’s grave.

Yet he left the fickle world an astonishing body of
music, ranging, like his life, from lighthearted frolics
to epic tragedy...as you will discover in TIME-LIFE’s
magnificent boxed set on Mozart—the firstin a book
and record series called GREAT MEN OF MUSIC.

Here is a '‘connoisseur’s choice” of Mozart’s
creations, recorded in finest stereo sound by artists
who have no peer. You'll hear Leontyne Price singing
from The Magic Flute...Van Cliburn's rendition of
Piano Sonatas Nos. 10in C and 11 in A.. .Heifetz's
interpretation of Violin Concerto No. 4inD...

The boxed set on Mozart is only the beginning of
GREAT MEN OF MUSIC—an unparalieled collection
of the world's greatest music, performed by leading
artists of our time. In future sets, you will thritl to the
genius of Bach, Beethoven, Tchaikovsky, Brahms, Ll F E y 4
Debussy, Mahler...more than 20 composers in all. V4

And you'll listen with new understanding as well as RBCOROS
enjoyment. Because each set is enriched with a color-
filled booklet on the composer’s life and times, plus
program notes that tell you exactly what to listen for.

Start by auditioning Mozart for 10 days free. You'll
receive four 12-inch LP stereo records (the kind which
usuaily retail for $6.98 each) in an elegant slipcase, the
background booklet complete with Listener's Guide,
AND the valuable deluxe edition of The Golden
Encyclopedia of Music—yours free just for purchasing
Mozart and agreeing to examine future sets.

If after ten days you decide you'd like to own this

$45.87 value, it's yours for only $17.95,plus shippingand === === ==—=—=="——=~

handting. If however, you are not completely delighted, .

rsetuan the albumJand encyclopedia and owe nothing. ll FREE BOOK! Hmft'ﬂ'i“ai‘fﬁﬁgfchlcago, 1l. 60611
end no money. Just mail the coupon at the right. {with purchase of Mozart set) YES, | would like to audition MOZART In the

Or write Time-LiFe Recorps, Time & Life Building,
Chicago, Ill. 60611.

Experience the gireatness of
Mozart as your introduction to

GREAT MBEN OF MUSIC series. Please send
this four-stereo-record album to me for 10
days free examination. Also send The Golden
Encyclopedia of Music to examine free for 10
days and to keep free If | keep the Mozart
album. I | declde to keep MOZART, | will pay
$17.95 ($19.95 In Canada) plus shipping and
hendling. will then recelve future albums
In the GREAT MEN OF MUSIC series, shipped
an album &t a time apfroxlmatel evary other
month, Each album will be $17.95 ($19.85 in
Canada) plus shipping and handling and will
THE ggme ?n the oluTe 10-day-gee-a'udlltbon ba;ll.
ere (s no minimum number of albums that

GOLDEN ENCYCLOPEDIA | must buy and | may cancel my subscription
OF MUSIC at any time simply by notl]rylng you. if 1 do

the Great Men of Music series

N e — - —— — —— ——— — —— =
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|
|
|
|
|
|
|
|
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|
|
|
|
|
|
|
|
\

* $17.65 retall value a:techlooaemto k'eougla MIOZ?R mand‘ Tho'thloldoln

) - yclopedia of Musio, | will return them In

* 720 pages, 8%2° x 11" format 10 days, my lublcv‘lfdon for future albumg

. r‘oro lhnnlac:oulllunllmlom }Nlllhbo cl?collod and ! will not be under any

e pages In full color urther obligation. RLARSSE
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COMING NEXT MONTH

If you are in the market for an FM
tuner, do you know why the standard
rule of thumb for judging most specs
—"'the higher, the better'' —is not
enough? In November, Edward J.
Foster, continuing a series of articles
that guide the uninitiated through our
equipment reports, explains it all in
Interpreting FM Tuner Specs. You
also learn, courtesy of broadcasting-
industry observer Robin Lanier,
whether there's New Hope for TV
Audio. And, thanks to Harvey Geller,
you learn that Nathan Stubbiefield—
yes, Nathan Stubblefield—may have
been The Real Inventor of Radio, Es-
telle Kerner takes us on The Violinis-
tic Odyssey of Nathan Milstein, and
in BACKBEAT Sam Sutherland covers
the quite different odyssey of Steely
Dan. Also: some off-camera insights
into Music on Television; Gene Lees,
John Culshaw, five test reports, and
more.

SOLUTION TO HIFI-CROSTIC NO. 28

F[RANK R.} ROSSITER:
[Charles) Ives and His America

In A Yale-Princeton Football Game, Ives
presented a musical picture: Bassoons
were the ‘fat guards pushing and grunt-
ing,” the trumpetwasa "'running halfback,
and the crowd was brought in with songs
of the two colleges. Naturally, the work was
extremely dissonant.
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Bali Wha?

Being from that part of the world that John
Culshaw writes about in “Bali Hoo!" [July],
I would like to point out that the finest
dances and good gamelan music were usu-
ally reserved for the rulers of Indonesia:
they are traditionally performed in the kra-
tons [roughly translated. hideaways] of the
sultans. Consequently, if one wants to hear
this authentic music and see the real
dances. one must still seek them at the tra-
ditional places. The sultanate in Bali is
hardly what it was in the late 1800s. More
appropriate places would be the kratons at
Jogjakarta or Surakarta.

Mr. Culshaw’s expectations are a little
like asking for the quality of the Metropoli-
tan Opera or the New York Philharmonic
on the heach at Miami.

Paul A. Elius
New York, N.Y.

The tourist only courts disappointment if
he asks a Balinese taxi driver to take him to
the evening’s display of Barong. gamelan,
or Ketjak dancing—as my wite and I found
during a visit to the island two years ago.

Far better to sound out the local people.
hire a motorbike. and head off inland for
the true village ceremonies. Expect your
hotel to be innocent of running water if you
want to enjoy three days of wedding and
funeral festivities. as we did in Ubud, miles
from the coastal tourist centers.

Balinese music is intricately woven into
the unique religious culture of this beau-
tiful island. Small wonder, then, that the
Balinese jealously preserve its true per-
formance for authentic family occasions.
Tapes that | made while eavesdropping on
such events indicate (to me. at least) that
their musical culture is no less healthy than
itwas when it fascinated Debussy and Brit-
ten. F've broadcast them in the past on the
BBC and just recently on the CBC-FM net-
work.

Keith Horner
Toronto, Ont.

Of Destiny and Mistaken Identity

Figure my chagrin to open the April issue of
HiGH FIDELITY (my mail comes late. natu-
rellement: frankly. I feel fortunate receiving
it at all) and find [in "Rosa Ponselle Remi-
nisces”| a purported photograph of my-
self—together with a then popular Neapoli-
tan tenor and a parvenue American
soprano—in the 1918 premiere at the Met of
La Force du Destin. Alas. mon pote. who-
ever may be the dim character skulking be-
hind that farcical zareba, it is not Léon
Rothier! Perhaps this type is some furtive
admirer of the lady? Doubtless we shall
never he sure. for (as you. copuin. will be
the first to forgive my observing) even our
anonymous subject would be hard put to
recognize himself beneath the burden of so
preposterous camouflage.

“Pleads for divine mercy.” read the cap-
tion about our subject as Padre Guardiano.
“Pleads for divine mercy ™ indeed! That vul-

gar gesticulation in the photograph would
better serve to entice an unengaged caléche
or a vagrant cocotte. Invoking the Maker is
a solemn thing. unsuited to the arena-style
of that epitomic nonentity. | should not
have resented vour conferring my identity
upon theimage of an artiste: of a Plangon, a
Journet. or possibly. in a pinch, a Vanni-
Marcoux. But upon that of a nondescript
impostor who may even. for all I know. be
some talentless gravel-voiced Spaniard of
the sort of José Mardones?

Léon Rothier

¢/o0 A.C. Hall

Dallas. Tex.

Figure our chagrin to consult the Metropoli-
tan Opera annals and discover that indeed
it is Mardones' visage that is obscured by
that so preposterous camouflage. But in the
interest of historical evenhandedness, we
must dissociate ourselves from M. Rothi-
er’s somewhat intemperate artistic judg-
ments at the sume time that we offer our
sincere apology for the error.

MXR Compander

Your evaluation of the MXR Compander in
the article “Get the Noise Out of Your Svs-
tem™ [July] has caused much concern on our
part at MXR. We feel the recording and
playback levels were improperly set during
the evaluation. as indicated by the refer-
ences lo a “false brightness” added to sig-
nals without sufficient high-frequency con-
tent, tape saturation during “very fast
transients.” and the “relatively high noise
level of the cassette” medium used during
the evaluation.

Contrary to statements in the article, |
feel one of the most beneficial uses of the
Compander is in conjunction with cassette
equipment. as evidenced by the intentional
absence of high-frequency pre- and de-em-
phasis, and the Compander's price (about
$130). This high-frequency tailoring places
more siringent demands upon the capabil-
ity of the user’s tape equipment; therefore.
we opted for no high-frequency tailoring in
our design of the Compander in an attempt
to cover a wider range of applications. An-
other design requirement was that the cost
of the noise-reduction device not approach
or exceed the cost of the equipment it is
benefiting,

‘The reference to the lack of “convenience
features™ was interesting. There was no
recognition of the fact that the Compander
simultaneously compresses two channels
and expands two channels. allowing con-
tinuous monitoring of the actual recording
on three-head machines and eliminating
the need for record-play switches on the
Compander. The Compander has no bells,
whistles. or unneeded flashing lights.

Richard Neatrour
Chief Engineer
MXR Innovations, Inc.

On the assumption that there may have
been a malfunction in our first sumple of
the MXR—though the unit showed no ob-
vious signs of it—we did further testing with
another sample. The second sample, unlike
the first, did not seem significantly slow in
“grabbing” the fast transients. But it did.
like the earlier sample, cause audible

HiGH FIDELITY MAGAZINE
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No other speaker has ever ' -
looked like this, no other speaker has - | , i
ever been built like this. And we believe | —
z no other speaker, regardless of size or
price, can recreate the impact and feel °
of live music like the Bose 901 Series Ill.

It is a speaker unlike any other.

Better sound through research.

in one page we cannot begin t&"describe the 901 Series lil anc the technology beaind if.
So we've put together a comprehensive literatyre packagéighat includes a detailed 16-page color brochurz,
a 20-page owner's manual, and a copy of Dr. Amar Bose’s paper on “Sound Recording and Reproduction,” reprinted from Technology Review.
To receive this literature, send $1.00 to Bose, Dept. HF 10, The Mountain, Framingham, Mass. 01701.
Patents Issued and pending. Cabinets are walaut veneer.
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Introducing
The Bose Model 601.

The new Model 601 loud-
speaker from Bose looks,
works, and sounds very
different from any conven-
tional floor-standing speaker.

Like the world-renowned
Bose 901% Series lll, the
Model 601 is a Direct/
Reflecting® speaker,
designed to recreate the
impact and presence of a live
performance with a quality
of realism that no conven-
tional speaker can match.

The Model 601's unique
configuration of six drivers
—four tweeters and two
woofers—spreads a balance
of reflected and direct sound
to every corner of the room.

From virtually any listening
position, the sound is open
and spacious, full of the feel
and ambience of a live per-
formance, and with none of
the harshness so character-
istic of conventional high-
fidelity speakers.

Patents issued and pending. Cabinets are wainut venees,

The Model 601 is aiso
highly efficient (minimizing
amplifier power and expense)
and exceptionally versatile
(allowing superior perform-
ance in a wide range of
speaker positions).

For a more complete
introduction to the Model
601, visit any authorized
Bose dealer or write for a
full-color brochure to Bose,
Dept. HF10, The Mountain,
Framingham, Mass. 01701.

N

’
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Better sound through research.




“breuthing” of the cassette tape hiss. De-
spite the Compander’s increased dynamic
range (by comparison to Dolby B) with
steady-state signals, and working with
what we would consider musical signals of
normal dynamic variation, the noise
(which can suggest brightness) via the MXR
is, if anything, a little more apparent—at
least in some passages and with some
equipment.

FM Limiting

In “Ten Loudspeaker Shopping Tips" [June]
readers are told not to use FM stations for
evaluating speakers unless the stations are
known not to “limit or otherwise process”
signals being transmitted. Regardless of
what they may say, 99.99% of all stations
limit their signals with compressors, peak
limiters, or clippers, or else they would
overload their transmitters, distort, go off
the air, or face FCC citation. FM pre-em-
phasis requires automatic devices to bring
high-frequency transients under control in
order to broadcast them legally. Luckily.
the latest generation of audio processing
equipment, like the Orban OPTIMOD, does
this so well that much of the action is inau-
dible.

And if one is going to listen to FM radio
with the speakers, it stands to reason that
one should evaluate the speakers with FM
radio! I can cite two personal examples: At
one audio salon, [ was given a speaker dem-
onstration on a souped-up system using
Sheffield records. What | heard bowled me
over. But [ asked to hear a few FM stations |
knew and enjoved so that [ could tell what
typical program material sounded like. At
another store. the only classical discs were
two incredibly scratched and mangled
copies of Copland's Rodeo. | had to turn to
FM 1o get a perspective on the differences
between speakers.

Using FM stations to check for voice
quality is also helpful. | tune in stations
that appear to have natural-sounding mikes
and announcers and listen for speakers
with a tendency toward tubbiness or nasal-
iy.

Perhaps | am writing from an oasis in the
broadcasting desert, but in the San Fran-
cisco Bay Area we seem to have many FM
stations that are doing an outstanding tech-
nical job.

Stephen R. Waldee
San Mateo, Calif.

If you plan to listen only to FM, there’s
nothing wrong with using only FM signals
in picking speakers. If you want to repeat
at home the type of enjoyment vou
evidently derived from the Sheffield discs,
however, you'd better make sure your
speakers will also handle signals that are
more demanding than FM—such as those
from your own discs.

Reviewers Reviewed

1 was very pleased to see a magazine finally
give proper credit to one of the original gen-
iuses of the modern record industry. I speak
of Todd Everett's review of “Phil Spector's
Greatest Hits” {June}. This album is a basic
repertoire item that should be in every col-
lection. Most of the popular music we hear
today is either a slight modification of or a
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variation on Spector’s famous “wall of
sound.
Paul W. Urbahns
Radclift, Ky.

Jim Melanson’s review of Emerson, Lake
and Palmer's newest release, “Works"
[July], prompts me to write. He says, “The
idea of having members of a supergroup
momentarily part ways on the same release
is precedent-setling in itself.”” But in 1969,
Pink Floyd released the legendary “Umma-
gumma,” a two-record set. On the first disc,
the group plays four cuts live in Cambridge,
England. The second disc features one solo
studio piece by each member of the band,
plus an extra piece of multitracking genius
by Roger Waters (bass, vocals, synthesizer,

spiritual leader of Pink Floyd) entitled
‘Several Species of Small Furry Animals
Gathered Together in a Cave and Grooving
with a Pict.” (A Pict is a Scottish Highlands
aborigine.)
Larry Rogak
Coral Gables, Fla.

Mr. Melanson replies: While | can appre-
ciate Mr. Ragak’s point, I still maintain
that ELP’s “Works” is precedent-setting.
True, Pink Floyd members Roger Waters,
David Gilmour, Nick Mason, and Rick
Wright have a solo cut apiece on the studio
portion of “Ummagumma”—produced by
Norman Smith, whereas only the “live”
sides were produced by the group. On the
other hand, “Works” contains full individ-

Phase Linear 400:
The best selling amplifier
in the world.

Since its introduction, the Phase
Linear 400 Power Amplifier has been
hailed internationally as the undisputed
“‘best buy " and best performer among
all the super amps available today.

And for good reason.

For some time most serious listen-
ers have considered a high powered
amplifier a necessary component in
a home stereo system. Most high qual-
ity speakers are ineffi-
cient and demand great
reserves of power to
play recorded music
at realistic levels.

But until the intro-
duction of the 400,
this additional power

Manufactured in the U,S.As

was an expensive extra few home
stereo owners could enjoy. Advanced
technology developed by Phase
Linear has resulted in a high quality
high performance power amplifier that.
at a suggested retail price of $499,
becomes a practical investment for a
stereo compeonent system.
The Phase Linear 400, with its tre-
mendous power reserve, enables your
sound system to deliver real-
life listening levels with
extremely low distor-
tion levels without
clipping...at a ver
reasonable price.
o See your dealer
| for an audition.

d’ln Canada by H. Roy Gray, LTDg
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ualized sides, virtually mini-LPs, by Emer-
son, Lake, and Palmer, each player having
conceived and produced his own from start
to finish. “Ummagumma’ may or may not
have been a source of inspiration; | don't
know. But | wouldn’t call it a precedent
merely because of its solo cuts. ‘““Works"
broadens the age-old notion of a group
player going solo to the point that struc-
turally the result stands alone.

“severely limited" vocal resources [review
of Bach arias, July] in a magazine that regu-
larly praises Jan DeGaetani, one begins to
wonder what you are listening to. Anyone
who has heard Miss Baker sing in Carnegie
Hall, the Coliseum, or the War Memorial in
San Francisco—all large halls—would find
such a wholesale condemnation ridiculous
and insulting. This kind of lofty, inaccurate
judgment is hubris, not criticism.

Stephanie von Buchau
Performing Arts Editor
San Francisco magazine
San Francisco, Calif.

{John Storm Roberts provides a full-scale
overview of ELP’s career in BACKBEAT this
month—Ed.)

Hubris or Criticism? Surely it is a temporary lapse, brought on
by excessive spleen, that permits Ms. Von

When Janet Baker is described as having Buchau, a professional journalist herself,

loudspeakers

(Kupscuonn“")

) ®

If You Don‘t Like
What Comes Out
You Wouldn‘t Like
What Goes In

Because they're the same. So, if good sound is what
you want to hear, feed a good program into a KLIPSCHORN®.
You'll get it all back the way it was recorded. That's what the
KLIPSCHORN® was designed to do. Three balanced horns, full use
of room corners, and Klipsch testing. These are what give
the kLIPSCHORN?® its full range, honest flat response, and almost
non-existent distortion.

KLIPSCHORN® loudspeakers are made by a small group of
dedicated engineers and craftsmen under personal supervision
of Paul W. Klipsch. And they’'re sold by a small group of equally
dedicated dealers. For the name of the one nearest you, send
this coupon. He's a man whose judgement you can trust.

1 klipschl

P.0O. Box 688, H-10, Hope, Arkansas 71801
Please send me your latest brochure and list of dealers.

Name _ — -

Address —

City — State __Zip

In Canada: Superior Electronics, Inc.
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to write of “a magazine that regularly
praises Jan DeGaetani” and to wonder
“what you [sic] are listening to,” as if HF
were a monolith with ears. In that region of
each issue in which HF publishes signed re-
views, it is merely a slate on which its con-
tributors write. The resulting conglomer-
ation of opinion is subject only to the
dictates of factual soundness, good taste,
and fair play; no strictures are placed on
how praise and censure may be allotted.
Kenneth Furie, who wrote the review Ms,
Von Buchau quotes, hears Baker’s vocal re-
sources as “severely limited,” an assertion
he regards as objectively verifiable with
evidence not even the artist's most perfer-
vid fans would call into question. Others,
could they offer data of a similar kind to
support the opposing view, would be
equally welcome in HF's columns, where
their postulates and those of our music
editor could exist in benign contradiction
without raising any moral requirement
that “we” take sides.

And who says a pinch of hubris isn’t an
ingredient of good criticism?

MHS Reclamation

Reviewer David Hamilton laments his in-
ability to find a record, once on the Da
Camera label, containing a performance of
Hugo Wolf's Goethean disquisition on al-
coholism, “Sie haben wegen der Trunken-
heit” [June). It is obtainable from the Musi-
cal Heritage Society as MHS 1868, which
contains a number of other unusual Wolf
items. It also suggests that singer Gilvan
prefers to spell his name Raimund, as do
the other Gilvan records I've encountered.
David M. Greene
Bethlehem, Pa.

David Hamilton replies: Mr. Greene is per-
fectly correct, and | suppose we must all
learn to check the Musical Heritage Society
catalog regularly, for it now reaches into
virtually every corner of the repertory.

Viennese Light Music Society

In his "Tape Deck™ column [June), R. D.
Darrell discussed the Viennese Light Music
Society, which produces cassettes of the
great waltz kings, etc. Since that was writ-
ten, we have been appointed agents for the
Society on this side of the Atlantic. We are
attempting to carry stocks of all the cas-
settes in this country for sale and to operate
on a nonprofit basis. All revenues go into
new recordings.

Membership is no longer required under
this arrangement. The cassettes are priced
at 89.00 for one and $8.50 each for two or
more, postpaid. Most of the music is not
commercially available. We welcome in-
quiries (as well as orders!).

John Johnston

K. C. Co.

P.O. Box 793
Augusta, Maine 04330

Hungerford Memorial
Many HiGH FIDELITY readers will be aware
by now of the tragic death in an automobile

accident of the eminent pianist Bruce Hun-
gerford on January 26, 1977.
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It’s time for everybody else
to start playing catch-up. Again.

From the very beginning, experts have acclaimed the
performance and feature innovations of Yamaha receivers
as nothing less than spectacular.

But now, we've outdone ourselves.

Yamabha is introducing a new line of receivers with such

unprecedented performance, it's already changing the
course of audio history.
Real Life Rated™ While traditional laboratory measure-
ments provide a good relative indication of receiver
performance, they simply don't tell you how a receiver
will sound in your living room in actual operation. So
Yamaha developed a new standard for evaluating overall
receiver performance under real life conditions. It's
called Noise-Distortion Clearance Range (NDCR).
No other manufacturer specifies anything like it, because
no other manufacturer can measure up to it.

We connect our test equipment to the phono inputand
speaker output terminals, so wé can measure the per-
formance of the entire receiver, not just individual com-
ponent sections like others do. We set the volume control
at —20dB, a level you're more likely to listen to than full
volume. We measure noise and distortion together, the
way you hear them.

On each of our new receivers, Yamaha's Noise-
Distottion Clearance Range assures no more than a mere
0.1% combined noise and distortion from 20Hz to 20kHz
at any power output from 1/10th watt to full-rated power.
Four receivers, one standard. On each of our four new
receivers, Yamaha reduces both THD and IM distortion
to new lows—a mere 0.05% from 20Hz to 20kHz into
8 ohms. This is the kind of performance that's hard to
come by in even the finest separate components. But it’s
a single standard of quality that you'll
find in each and every new Yamaha re-
ceiver. From our CR-620 and CR-820
up to our CR-1020 and CR-2020.

What's more, we challenge you
to compare the performance andfea-
turées of our least expensive model, the
CR-620, with anybody else's most

expensive receiver. You'll discover that nobody but
Yamaha gives you our incredibly low 0.05% distortion
and —92dB phono S/N ratio (from moving magnet
phono input to speaker output).

You'll also discover that nobody else starts out with

such a variety of unique features. Independent Inputand
Output Selectors that let you record one source while
listening to another. A Signal Quality Meter thatindicates
both signal strength and multipath. The extra conven-
ience of Twin Headphone Jacks. Or the accurate tonal
balance provided at all listening levels by Yamaha's special
Variable Loudness Control.
More flexibility. It's consistent with Yamaha's
design philosophy that you'll find the same low distor-
tion throughout our new receiver line. Of course, as
you look at Yamaha's more expensive models, it's only
logical that you'll find the additional flexibility of more
power, more functions, and more exclusive Yamaha
features.

For example, there's a sophisticated tuner, with unique

negative feedback and pilot signal cancellation circuits
(patents pending), that makes FM reception up to 18kHz
possible for the first time on a receiver. Plus other refine-
ments like a Built-In Moving Coil Head Amp, Fast-Rise/
Slow-Decay Power Meters, and Yamaha'’s own Optimum
Tuning System.
Now’s the time to give us a listen. Our new receiver
line is another example of the technical innovation and
product integrity that is uniquely Yamaha. And your
Yamaha Audio Specialty Dealer is an example of uncdm-
mon dedication to faithfu! music reproduction and genu-
ine customer service. It's time you heard them both.

If your Yamaha Audio Specialty
Dealer is not listed in the local Yellow
Pages, just drop us a line.

© YAMAHA

Audio Division, P.O. Box 6600, Buena Park, CA 90622
©1977 YAMAHA INTERNATIONAL CORP.

CR-1020 0.05% THD 0.05% IM

CR-2020 0.05% THD 0.05% IM
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Next best thing to a vault
for protecting
your records:

Discostat Static Reducer gives you
continuous, two-way cleaning action
Grounded, ultra-fine copper brush cuts
annoying clicks and pops, while the plush
roller brush collects dust and dirt — all as
record plays! Just 19.95".

Realistic record care accessories

Realistic® makes it easy to keep your discs clean and free of
electrostatic charges, so those silent passages stay silent a lot
longer. Whether you're looking for a low-cost cleaner for casual
use or a sophisticated systein for critical applications, you'll find
it in the Realistic line. Compare our prices with what you'd have
to pay for the other big-name brands. Then take the money we
save you and . . . put that in a vault!

Discoclean is the economical way to keep
your records clean. Tracks automatically, while
the most convenient manual system ever! record plays. Special dual bristle system collects
Stores fluid for weeks, keeps correct even the finest particles. Weighted base for
moisture on cover for clean sweep every instant installation. Only 9.95°.

time. “Pro” model with stand, rosewood

handle, 9.95°. Cylinder, 4.95*.

Exclusive Hydro-Stor® Disc Cleaners

Deluxe Stylus Force Gauge helps you
maintain correct tracking force for top
cartridge performance and longer stylus
life. Easy-to-read scale calibrated from 0-3.0
grams. Only 1.99°,

SOLD ONLY WHERE YOU SEE THIS SIGN:

®
FREE! New ’78 Catalog Radlo ’haek

Come in for your copy and see what's A TANOY COMPANY o FORT WORTH, TEXAS 76102
really new in electronics. 164 pages — OVER 6000 LOCATIONS N NINE COUNTRIES
100 In full cotor. 2000 exclusive items.

“Prices may vary at individual stores and dealers
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The Bruce Hungerford Memorial Foun-
dation, Inc., has been estahlished in re-
sponse to the wishes of many of his friends
and admirers around the world. So far, it
has presented two programs in his honor. in
Westchester County. and in New York
City. Also planned is a two-record memo-
rial album based on a hroadcast by three of
his closest friends and associates over
WNCN-FM, New York. a few days after the
fatal accident. This will be issued hy pri-
vate subscription in a limited edition to
contributors to the Foundation of $25 or
more and will include portions of live con-
cert performances by Hungerford never be-
fore released. Eventually, the Foundation
hopes to raise funds enough to endow a
Bruce Hungerford Memorial Scholarship.

Contributions (which are tax-deductible)
or inquiries will be welcomed at the Foun-
dation’s address. 101 Station Rd., Irvington-
on-Hudson, N.Y. 10533.

Werner Isler

President

Bruce Hungerford Memorial
Foundation, Inc.

Irvington-on-Hudson, N.Y.

Posthorn Postscript

May | make a few further remarks about
the posthorn part in Mahler's Third Sym-
phony [March review and Maurice Abra-
vanel's comments on it. "Letters.” Junej? In
the summer of 1970 | had the opportunity to
help prepare the International Gustav Mah-
ler Society's “Critical Collected Edition™ of
this work, and a lot of material from its ar-
chives was made available.

In the manuscript, the posthorn part was
originally marked “trumpet,” but this was
scratched out and changed to “flugelhorn,
as shown in the first edition. In Mahler's
personal copy of the first edition. with re-
touches made in red ink. "flugelhorn™ was
changed to “piston” (cornet). but this in
turn was scratched out in favor of the post-
horn, the insirument designated in the sec-
ond edition and, of course. also in the
Society's version (Universal Edition).
which represents Mahler’s final intention.

Incidentally. the music for the posthorn
is prudently cued into the first trumpet part.

Parks Grant
Oxford. Miss.

Helping Hand?

Our church has received some 1.300 record
ings as donations. They are mostly classi
cal, and we would like to introduce more
people to “better” music. Unfortunately.
our equipment is for the most part antique.
We'd love to replace it with modern high-
quality equipment. but we've no funds with
which to buy it. Is there anyone among your
readers who might consider donating badly
needed equipment? Physical appearance is
unimportant as long as the equipment is in
good working order. We specifically need a
hasic amp (70 to 100 watls. two- or four
channel). two or four large speakers. a
single-play turntable and cartridge. a
preamp, an equalizer. a noise-reduction de-
vice. headphones. and cassette deck. We'll
be grateful for any help.

The Rev. Theo Wagner

Church of the Helping Hand. Inc.

2150 E. Washington Ave.

Madison. Wis. 53704
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You czn study the glowv
mg CcoasLmer reports i
vaur faverit2 hi-fi mag-
azine. Objective,
nformat ve helpful.
Youca talk with
knoweduezble owners
who ¢ften talk of little
else. subjertive, enthu
siastie, cons/INCing.
Butit sn’t until vau
actualy ‘istn 1o an Avidspaaker sysiem
for ycursel: that you .ean why they have
won such unprecedented cntical acckim.
Ony tmen can y»u sense the superb

Avid.

The most widely acclaimed new line of
hi-fidelity speakers.
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desigl;, engineenng,
and eraftsmanship that
have nade Avid the
mos. accurate speakers
in thew price range.
(nly then, in ligat
of veur own listening
pleasure, can you
understand why AviC
speckers can be vour
best tuy.
That's why we inve vou to audition

one or move of the tine selection of Avid
speaker systems at your Avid dealer. Be an
Avid listener.

l‘

AvidCo., 10 Tripps Lzne, E. Prov., R.1. 02914. Distributed in Canada by: Kairon Heztronics, Montreal, Quebec.
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HS-330

Speakers Woofer: 10"

Sandwiched Metal Cone

Gathered Edge

Midrange: 2" Metal Cone

Tweeter: 1%" Metal Cone

Frequency Response
40-18KHz (+4dB)

\

Hitachis

Hitachi has created the Metal Cone
Speaker because we believe it is superior
to speakers made with paper cones.

Paper cones are fine but they have a ten-
dency to respond partially and not “whole-
heartedly” to a signal coming from the
amplifier.

In other words, as the voice coil pushes
or pulls at the cone center, part of the
cones respond correctly while other parts
don't.

What is needed is something that can
provide the optimum piston movement.

A material with free circumferential
elongation and contraction.

Metal Cone.

The result of extensive research into all
possible (and sometimes impossible) cone
materials, Hitachi's engineers created the
Metal Cone with perfect low resonance
characteristics.

Light, rigid, it also possesses a “gathered
edge” supporting the metal cone firmly
without disturbing piston movement.

Altogether producing far less distortions
than conventional paper cones.

It responds “wholeheartedly” and not

gigtriglslzi,ogl;—]i.ving your music full power of @ H lTACH I
C

You might even say it gives your musi When acompany cares
amEdge: it shows.

Audio Component Division, Hitachi Sales Corp. of America, 401 West Artesia Boulevard, Compton, CA 90220, (213) 537-8383, Extension 228



Why Records Should
Never Be Flat

by John Culshaw

LoNDpoN—Ilt is a pleasant experience to
find one’s own thoughts emanating
from another mind, and a double
bounty when the mind is that of an
old adversary. In other words, wel-
come home, Conrad L. Oshorne, for
all is forgiven. Or, rather, almost all,
for | have not yet closed the door be-
hind him and may well find reason in
the future to boot him out again.

Of course it is open to readers to
conclude that Conrad and | have
grown long of tooth and hard of hear-
ing, for it is many years (it was 1968)
since we joined in that glorious battle
over my production techniques in
London's recording of Richard
Strauss's Elektra—a battle from
which | emerged claiming total vic-
tory. (So, incidentally. and with typi-
cal impertinence, did he)) But some of
his words concerning the CBS Louise
(February 1977) force me to withdraw
my fangs. bury my hatchet, and what-
ever else one does in the face of plain
common sense. | quote from his re-
view:

The recording . .. is only fair by current
standards. missing any real breadth or
weight of sound. I do not at all care for the
runny textures and strange balances of the
streel scene—the vendors' voices do not
sound off, but only separate (the same is
true of the supposedly distant chorus in
Acts 111 and 1V), the worst instance being
that of the Carrot Vendor: The whole point
is that he is crying out at the top of his
lungs, but at a considerable distance,
whereas he is clearly not more than two
feet away, crooning. All the staging here
sounds like mixing, and it's pretty uncon-
vincing [my italics].

There are only two things slightly
amiss with that statement. The first is
that Louise is, on the whole, represen-
tative of current standards in operatic
recording, and the second is that
when Osborne writes about mixing he
does not mean what is done during
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recording, but rather reduction from
multitrack to two-track afterward—
which process is rapidly turning from
the helpful adjunct it was meant to be
into the blight of modern recordings,
operatic or not. It makes for flat rec-
ords. Not flat in pitch (which is merci-
fully rare) nor physically flat in rela-
tion to the turntable (which with
advantage could have a higher inci-
dence), but flat—utterly, boringly
flat—in perspective. Louise is not the
only victim. Both the recent versions
of Meistersinger are flat in my sense of
the word, and CBS and London have
each achieved the impossible by flat-
tening Daphnis almost out of recogni-
tion, although London confuses the is-
sue by having shortly before
produced a recording of Prokofiev's
Romeo and Juliet with the same con-
ductor and orchestra (Maazel/Cleve-
land) that is a model of what orches-
tral perspectives should be. Most RCA
operas over the past few years have
been as flat as the proverbial pancake,
and the reason for all this is that pro-
ducers are not using space any more.
They record in one perspective and
then attempt to “reduce” their multi-
track to create a spatial effect; and the
truth is. brethren, that it doesn't work.

I can think of a parallel from some
twenty years ago when what is known
as “panpotting’” was introduced. No
longer, | was told, need Tosca move in
order to exchange intimacies with
Cavaradossi; on the contrary, she
could stay right where she was by her
own microphone and be “panned”
over to him. It worked, in the sense
that her voice certainly traversed the
space between them. The only trouble
was that, instead of sounding like a
woman heading toward her lover, it
sounded like a man turning an elec-
tronic control; in other words, her
disembodied voice floated uncannily

CLEAN YOUR
REGORDS THE

PROPER
!

DRY CLEAN THEM.

Some of the widely advertised record
cleaners would have you believe that you
must use a liquid or chemical preparation
to ctean your records properly. What they
don't like to talk about is the contaminants
that are left behind

Now, at last, there's Pixoff. It can't
leave behind any contaminants because it
works effectively without liquid or chemical
cleaners. Pixoff's specially formulated and
patented cleaning surface creates a force so
much greater than static force that it actually
lifts dust and dirt from the bottom of even
the deepest grooves. And Pixoff does it
gently and safely!

But what's even more important, you
can hear the remarkable difference in re-
duced pops, crackles and distortion after a
Pixoff cleaning. The original sound comes
through because the stylus is not road
blocked by pollutants, and can track the
grooves precisely. And as a bonus: your
stylus lasts longer

Restore the original brilliant sound ot
your records—the Pixoff dry cleaning way
Write today for your nearest dealer.

Sonic Research, Inc.
Sugar Hollow Rd., Danbury, Conn. 06810.

rPIXOrr
The International Award-Winning

Record Cleaning System
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BY DYNACO

For over two years, Dynaco has been investigating the
degree to which accuracy can be attained in loudspeaker
design. Our selection of a Phase Coherent design—where all
elements contributing to the sound are precisely in phase—
is based on three factors: 1. Computer technology;

2. Advanced instrumentation and testing (the facilities of a
complete acoustics laboratory); 3. Controlled listening to
all types of music.

Our basic concept—fidelity to the original—has been so
fully realized that Phase 3 will be your only choice if the
sound of music live is your reference. Phase 3 is a new
expression of Dynaco craftsmanship; a significant
contribution to the art of high fidelity.

* Coherent design. Critical step mounting of individual
drivers and a special crossover insure all sounds arrive at
the ear at the correct time.

e Extremely smooth integrated power and frequency
response with low distortion.

¢ Excellent transient response. Emphasis on clarity and
definition. Complex program material remains unmuddied.

* Relatively high efficiency for today's modern, low
distortion amplifiers.

Quality is everywhere . . . in the drivers, crossover,
cabinet, and finish detailing . . . but especially in the sound.

Coherent
Sound

Ask for an in-depth
demonstration.
Don't be switched.
If not available at
your dealer, phone
Mike Patrick collect
at 609/228-3200, or
write, Dept. HF-10.

DYNACO

Box 88, Blackwood, N.J. 08012

Model 80
under $400
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across the sonic spectrum. I likened it
to underwater opera, if you can imag-
ine such a thing, with Tristan pad-
dling down a forest stream to greet
Isolde, or Amonasro backstroking up
the Nile to intercept Aida and Ra-
dames. It was an easy but self-defeat-
ing way of avoiding a problem, for in
stereo there is no point in moving
characters at all unless a dramatic
purpose is served.

What Osborne noticed in Louise is
the same canker in a much more ad-
vanced state. You need more from the
trombones? Then don’t be old-fash-
ioned by doing anything so primitive
as asking them to play a little louder,
or slightly increasing the level on an
appropriate microphone (which in
terms of good sound may not be the
one nearest to them), or placing them
in a more advantageous position. No;
all you do is to “pull them out” on
track six (or whichever it is) at the re-
duction stage and then pop them back
when they've finished. The fact that
the result sounds dry, artificial, and
flat seems to strike few of today’s pro-
ducers. The trombones are there,
aren't they? You can hear them, can't
you? Okay, then what's wrong?
What's wrong is the texture, and the
place within that texture of all the
strands it comprises. I have said it be-
fore, and now Osborne has said it
again (reference the Carrot Vendor),
but it is still worth saying for a third
time: There is all the difference in the
world between a soft sound recorded
close and a loud sound recorded from
a distance. It ig so utterly obvious that
it hardly seems worth writing down,
and indeed it would not be worth
writing down were not so many pro-
ducers ignoring it, month by month.

The word most frequently used by
reviewers to describe this and associ-
ated phenomena is “‘congested,” and a
congested sound is exactly what in-
sensitive reduction produces, It
creates an apparent rather than a real
space between orchestral sections,
and choruses tend not to integrate
with the rest of the sound. The fact is
that nobody has yet invented a satis-
factory way of conveying spacious-
ness by artificial means. A new ver-
sion of the War Requiem, be it ever so
multitracked and echo-plated, would
not, I wager, compare with the
Kingsway Hall two-track original.

But please do not misunderstand
me or Osborne, for although we are
united on this issue we are not reac-
tionaries; we are not against multi-
track per se any more than we are
against microphones. We are simply
against the misuse of multitrack and
all the laziness and self-indulgence
that such misuse implies. [ ]
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omore“plop.

The Accutrac+ 6 doesn't drop records. Instead, it lowers them onto the platter.

When you play 6 records, normally they “plop” onto the platter.

Ouch!

But the new Accutrac®+ 6 Is computerized to protect your records: no more “plop” instead, It
lowers gmhehl;‘ecords onto the platter, v-e-r-y g-e-n-t-i-y.

Its Accuglide™ spiral spindle defles gravity.

Touch the computerlzed control key, and a platform splrals up through the platter to locate-and-
lower each record. No record drop. No record damage.

But the computerized controls of the Accutrac+6 make It more than the ultimate in record safety.
It's also the ultimate In convenlence.

Because with the new Accutrac+6, what comes down must come up. Just touch the “ralse record"”
key, anditlifts all 6records back up to the starting position. Ready for your next command.

Whichbrings us to the fact that the Accutrac+6 Is also the ultimate in record control.

Withits computerized programming keys you can command the Accutrac + 6 to play the tracks on
eachrecord in any order youlike. As often as you like. Even skip the tracks you don'tlike.

And you never have to touch the tonearm to do it, because the Accutrac+6 is engineered with a
computerized “hands-off” tonearm.

In fact, once you close the dust cover you never have to touch the records or tonearm again to
hear your programmed selections.

With Accutrac + 6 model 3500R, you can control everything from across the room with a full-
systemremote controltransmitter andreceiver. There's evenremote volume controlon model 3500RVC.

No other 6 record system gives you the record safety, convenience and control of the new
Accutrac + 6. But the truly Incredible feature of the new Accutrac + 6 is Its low price. From under $300*
for model 3500.

So forget everything youknow about 6 record systems. And remember to see the new Accutrac+6.

It defles gravity, and your Imaginatlon.

ADC Professlonal Products. A Division of BSR Consumer Products Group. Rte. 303, Blauvelt, N.Y. 10913 ®Accutrac Is a registered trademark ot Accutrac Ltd.
3 *Price shown In thls ad is approximate. Selling price is determined by the individual dealer.
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9. The Sinatra Phenomenon

by Gene Lees

JUDGING FROM the testimony of many
who knew him, Tommy Dorsey was a
dyed-in-the wool. 22-karat son of a
bitch and probably the mosi impla-
cable martinet in the band business. A
superb instrumentalist himself, he
would tolerate nothing but the best—
he hired the best, then turned the
screws on them to get every last drop
of performance of which they were
capable. That is one reason touch-
stones like “Well. Get It" remain
among the great instrumental classics
of the era.

Yet for all Dorsey’s regimentation.
his band was constantly on fire. as if
burning with some great inner free-
dom. It was a band full of brilliance
and of temperament, containing as it
did at least two young men whose per-
fectionism. sense of self. willfulness,
and short temper were equal to Dor-
sey's own. One was the virtuoso
drummer Buddy Rich. who once
threw down his sticks in the middle of
a theater performance and quit. (He
later returned.) The other was Rich's
inexorable enemy (and. eventually.
close friend). Frank Sinatra. Sinatra
once punched Rich while on the job
and also. it was said, hurled a pitcher
of water at him.

But Sinatra had more than a bad
temper, which of course was why
Dorsey hired him away from the
fledgling Harry James band. It should
be noted that James encouraged this
move, since the more famous Dorsey
was able to do more for the singer
than he could. Sinatra has never for-
gotten this gesture.

Also traveling with Dorsey in those
days was the Pied Pipers. Many bands
carried vocal groups, and some of
them were vaguely embarrassing,
with their doot-doot-doo-wah irrele-
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vancies and nasal vocal production.
But the Pied Pipers were not, partly
because lead singer Jo Stafford. whose
training had been operatic, had per-
fect intonation. Remembering those
days. Stafford once told me, “Frank
joined the band while we were play-
ing a theater in Milwaukee. The Pied
Pipers were——well, we thought we
were pretty good. and we were a little
clique. Frank was very thin, almost
fragile-looking. When he stepped up
tothe microphone, we all smirked and
looked at each other. waiting to see
what he could do. The first song he did
was ‘Stardust.’

"l know it sounds like something
out of a bad movie. but it's true. Be-
fore he'd sung four bars, we knew he
was going to he a great star.”

Three or four years later. when Si-
natra had left Dorsey and girls were
fainting (or pretending to faint) over
his performances. newspapers and
magazines hurried to interview soci-
ologists and psychologists in hopes of
eliciting explanations of the phenom-
enon. But the secret of Sinatra’s suc-
cess is simple: He was (and is) the best
singer in the history of American pop-
ular music. He brought to the craft an
unerring musicality, an analytical in-
telligence, and a deep dramatic in-
stinct. One critic of the period scoffed
that Sinatra sang popular songs as if
he believed them. In this the man
demonstrated his ignorance of how
good much pop music had become,
and an even deeper ignorance of the
art of acting. In 1904, Lionel Barry-
more wrote, in an analysis of what it
takes to be a great actor, “Let the most
profound. the most classic line fall
from his lips. he must be unconscious
of the fact that he is not the author of
it.” That's how Sinatra sang. He was a

great vocal actor, and every line he
sang sounded as if he were making it
up as he went along. This gave his
work a compelling intimacy and im-
mediacy, something like the acting a
few years later of Marlon Brando or,
perhaps even more. the late [ames
Dean. No other singer had ever made
lyrics so credible or so touching.

His art was much more studied than
anyone realized. Sinatra is on record
as saying that he learned a great deal
from listening to Dorsey play trom-
bone night after night on the band-
stand. A report circulated during the
first flush of Sinatra's success that he
had learned an Indian trick of breath-
ing in through the nose while contin-
uing to sing. But no Indian ever
achieved this physiological impossi-
bility, and neither did Sinatra. In
brass and woodwind playing, there is
a rare technique (of which Clark
Terry is a master) called rotary
breathing. This entails filling the
cheeks with air, closing the throat,
and maintaining pressure on the em-
bouchure while inhaling through the
nose. Dorsey himself never mastered
it. But he did have remarkable breath
control, and his slow, deliberate re-
lease of air to support long and lyrical
melodic lines was instructive to Si-
naira. Dorsey would use this control
to tie the end of one musical phrase
over into the next. And Sinatra picked
up the trick.

This is obvious in their 1941 record-
ing of "Without a Song.” Since the
trombone solo precedes the vocal, one
can observe the similarity of ap-
proach. At the end of the release. Si-
natra goes up to a mezzo-forte high
note on the words “as long as a song is
strong in my souL.” But he does not, as
other singers would have done.
breathe at that point; he drops imme-
diately to a pianissimo and continues
without interruption into: “I'll never
know what makes the grass so tall.
... This linking of phrases gave Si-
natra’s work an apparent seamless-
ness.

On that same recording (available
in a reissue album, RCA ANL 1-1586)
one hears another of the Sinatra de-
vices. The next time he sings “I'll
never know,” he hits an A on the word
“know” before descending immedi-
ately to G, the proper note for the
word. This device—a kind of appog-
giatura—drove the adolescen! girls
wild. In fact it was adapted most
directly from Dorsey's trombone
work. Such “bends” are easy to make
on the trombone and natural to the in-
strument.

Sinatra's voice at that time was a
pure, rather sweet tenor. A year and a
half later, when he recorded “In the
Blue of Evening.” he had already
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Now there’s a speaker at $139 ($145
east of the Mississippi) that has actually
been compared to our phenomenal $1200
Quantum Line Source™.

Our new Q™

It was conceived with much of the
same advanced technology and all of the
commitment to excellence that gave birth
to the Quantum Line Source.

Both have our EMIT electromagnetic
induction tweeter™, driven by magnets of
the most powerful magnetic material in
the world: Samarium Cobalt.

With its extremely low mass, EMIT
instantly and accurately follows input
signals, combining exquisite detail of mid
and high frequencies (to 32,000 Hz),
sledgehammer power capability and dis-
persion to a degree never achieved by
electrostatics or conventional drivers.

Infinity brings
high technology
to a new low.

Under $150.

A special cone treatment and other
advances in our low-mass, high-excursion
Q-woofer™ delivers startlingly accurate
bass as well as extraordinary midrange —
the kind associated with 3 and 4-way
systems.

Efficiency? You can drive Q3 with
as little as 15 watts/channel or as much
as 150 — comfortably.

Now we're not saying that the
modest price of the Q, buys yvou $1200
worth of speaker. But we are suggesting
that you'll be bowled over by the price/
value comparison with QLS.

And when you compare Qg with
other legendary speakers, a remarkable
thing happens. Speakers that used to
sound great now sound wrong.

Get over to an Infinity™ dealer. A
toll-free call to 800-423-5244 will tell you

who and where he is. Test Q, (and our
$180 3-way gem, Q,) with the fire and
drive of Dave Grusin on Sheffield, the
introspection of Almeida on Crystal Clear,
the presence and transparency of Randy
Sharp on Nautilus.

Listen for proof: here’s everything
you'd expect from Infinity.

Except the price.

A IMiNity- Qg

We get you back to what it's all about. Music.

©1977 Infinity Systems, Ine. 7930 Deering Ave..
Canoga Park. CA. 91304. (213) 883-4800 TWX (910) 494-4919
Pedestals optional

In Canada: Gray Acoustics, Ltd. Markham, Ontarfo.
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Why Harman Kardon makes only ultrawideband components
in a market full of narrowband components.

You can buy narrowband components, with flat frequency Why we do it is simple
response from 20 to 20,000Hz, from every major high fidelity The sound.
manufacturer. In sonic terms, ultrawideband components deliver two
Exceptone. important benefits.
Harman Kardon makes only ultrawideband Phase linearity and outstanding transient response
components. Outstanding transient response is the ability of a compo-
Our lowest-priced receiver gives you flat frequency nent to respond instantly to the onset of a sound.
response from 5 to 70,000Hz, while other Harman Kardon Narrowband components can’t respond quickly enough,
components go from 4Hz or below to 100,000Hz and beyond softening transients and masking much of the clarity and

excitement of the music
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BE SURE YOU CHOOSE
THE ONE YOU LIKE.

ATEAC LASTS
A LONG,LONG TIME.

One of the reasons is Consider the In short, as long as
that we've been making | alternatives. If you you're getting a tape
them for a long, long want top-of-the-line deck, can you conjure
time. In 1955, TEAC quality, but only need up a single reason it
came on the scene with | bottom-of-the-line shouldn't be a TEAC?
the first in a long line of |features, the A-2300SX
fine open reel tape is the buy of the year. C
recorders. From there, you can T EA ®

add DOLBY; larger The leader. Always has been.
Since then, of course, 10%2" reels, four heads, TEAC Corporation of America
we have developed a auto reverse, four-in/ 7733 Telegraph Road
sister line of cassette two-out mixer, memory Il‘dgntegelql&gglg?ﬁ“tggi4OWhAt
decks. But our first love |stop, 15 ips, four é}ecﬁgiicanevelofméi{c‘ériomyuon m
remains open reel tape |channel Simul-Sync, (9s L. "

recording equipment: and variations thereof. ! ' N
the truest method of " ’.

sound reproduction / , /
available today. // /" /7

*Dolby is a trademark of Dolby
Laboratories, Inc. ©TEAC 1977
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abandoned that almost bel canto pur-
ity, and ltalian gravel was audible in
the voice. His singing was acquiring
guts. And his concern for enunciation
already was evident. Actually, it had
been there from the beginning, but in
earlier recordings the well-shaped
vowels sound consciously produced.
By the time of “In the Blue of Eve-
ning,” the vowels seem natural to him,
part of his own accent. In singing, the
vowels carry the sound; consonants
are devices of articulation, something
like tonguing or the movement of the
valves in trumpet-playing. Sinatra
was as meticulous about consonants
as he was about vowels. His singing
was notable for its unfailing clarity.

If he acquired technique from Dor-
sey, he acquired at least some of his
ways of conceiving a song from Billie
Holiday. Indeed, so did most of the
best singers of his generation, includ-
ing Peggy Lee—Sinatra’s equivalent
among women singers in inter-
pretation. Holiday's records are some-
thing of a puzzle, at least to those who
are not caught up in her mystique. She
always gives me the impression of not
quite knowing what she is doing. Mu-
sically unschooled. with a small, lim-
ited voice and a tendency to short
phrases (in contrast to Sinatra's long
phrases), she seems to be doing the
natural thing because no one taught
her the unnatural. Thus she phrased
her songs not according to their musi-
cal structure, but according to the
meaning of the words. Whether she
did this by intent or accident, I do not
know. But Sinatra did it by intent.

And something else contributed to
his success: He understood the micro-
phone like no singer beforehim. In the
days when popular music was heard
mostly in unamplified vaudeville
houses, singers of necessity were
“belters.” Jolson came from that era.
In the 1920s, the megaphone enabled
band singers to produce a louder
sound, but one that seemed to have
been filtered through a box of soda
crackers. When microphones came
into use later in that decade, they
were not very good., and singers
weren't quite sure what to do with
them. Some, particularly Bing Crosby,
used them in a lazy and amiable way.
Sinatra was the first singer to compre-
hend fully the advantages (and draw-
backs) of the microphone. Journalists
made sport of his manner of handling
one, suggesting he held onto it to prop
himself up. They failed to understand
that he was working the mike—play-
ing it like an instrument.

The microphone restored to singers
the possibility of performing at a nat-
ural volume, rather than that necessi-
tated by large theaters and opera
houses. 1t did not make singing un-
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natural; it restored naturalness to it.
But—and this is little understood—the
microphone is a treacherous instru-
ment: It magnifies every flaw in a per-
formance. It is difficult to use prop-
erly.

For example, the plosive conso-
nants p and b, which pose no problem
to anyone singing in an opera house or
the bathtub, become booby traps to
the singer working close to a mike.
The burst of air released by these con-
sonants can ratlle the elements in the

mike. Therefore a singer must ap-
proach them with care. Failure to do
so results in a phenomenon called
“popping the mike.” You hear it on
records—but never on Sinatra’s.
Furthermore, the proper use of a
microphone in good popular singing
requires a constant moving in and
out—backing off on loud notes, com-
ing closer for soft. Of course, you must
know, or feel, how far to move back. If
you draw back too far, room sound—a
tinny distant quality—results. Yet if
you are not far enough away when
singing a loud note, you can force the
recording tape into overload distor-
tion. An engineer can help the singer
by compression, but the resulting
sound is a little unsatisfying and un-
natural. Sinatra shuns compression in
recording, because he doesn’t need it.
Sinalra’s genius as a performer—
and that he is a genius is virtually uni-
versally accepted within the profes-
sion—was not fully manifest until af-
ter he left the Dorsey band. With
Dorsey, he had been required to sing
at tempos suited to dancing. Freedom
to explore a song as a dramatic min-
iature did not come until he made four
sides for the Bluebird label, “The
Song Is You,” "The Lamplighter's
Serenade.” "Night and Day,” and
“The Night We Called It a Day.” The
arrangements by the late Axel Stor-
dahl (who, with Paul Weston, had
been a Dorsey arranger) may well be
the first example of the skillful use of
sirings in popular music. With those
four records, Sinatra became com-

At last. ..

a flawless midrange

built to take full power. ..
300D 3-Way System

THE CORINTHIAN
COLUMN 4

RTR resolves \y
point-source radiation
Qriginators of column loudspeakers in
the United States, RTR has introduced
the most meaningful statement of
column design since 1970. The RTR
300D 3-Way Speaker System.

What makes the 300D immediately
fresh, almost startling, is its “Resolved
Point-Source Radiation Field” which
projects a stable image regardless of
frequency. Musical instruments are
reproduced in a virtually stationary
position — just as they were in

live performance.

This positive move toward audio reality
is the result of significant technological
advancements in the design and
positioning of each driver within the
3-way system. Primary is the new RTR
soft dome midrange system — the

first to successfully integrate smooth
response and broad dispersion with
outstanding dynamic range and
transient response. In consort with the
two 10” woofers and solid state
supertweeter, this milestone midrange
reproduces music with the highest
degree of audial integrity.

Packaged superbly in an acoustically
transparent, Corinthian column and
affordably priced. Audition the 300D at
your RTR dealer.

RTR Industries, For dealer list,

write: RTR, Dept. HF, 8116 Deering Ave.
Canoga Park, CA 91304
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The SR501 is proof that tig entertainment doesn't
have to be big.

Because in a handsome sturdy case just the length
of your hand, we've put a Mic-ocassette® recorder that
fapes a full 60 minutes. An FM radio. An AM radio.
Plus a microphone, tape counter, antenna and high
“idelity capstan drive mechanism. Even a switch that
ets you drift off to sleep without worrying about turning
“he unit off; it does that itself.

Turn it on and you Il be amazed that sound this big,
this rich, this full could come from something this small.

Which all goes to show ycu can't judge our
Pearlcorder by its size. Or its price. Its suggested
retail is $199.95. And that won't sound like much
when you hear the quality of the SR501 at better audio,
photo and department stores.

PearlcorderSR 501

by OLYMPUS OPTICAL CO.,LTD.
Never has so little done so much.

OLYMPUS CORPORATION OF AMERICA

TWO NEVADA DRIVE/NEW HYDE FAIFK, NEW YOHRK 11040
In Canada: W Carsen Co., Ltd., Jon Mills Onlano
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pletely Sinatra. In later years, his
work would mellow, deepen, and ma-
ture. But the conception and the
method were fully developed by the
time of those recordings.

From that moment on, Sinatra's
success was such that the record com-
panies rushed to get other band sing-
ers into the studio, including Billy
Eckstine (dubbed, inevitably enough,
‘The Sepia Sinatra” by the press
agents, though there was little similar-
ity between their work) and the
brilliant Sarah Vaughan, both alumni
of the Earl Hines band; Jo Stafford;
Doris Day from the Les Brown band;
Perry Como from Ted Weems; Peggy
Lee from Benny Goodman; Andy Rus
sell from the Alvino Rey and early
Stan Kenton bands; and Dick Haymes,
who had followed in Sinatra's foot-
steps in both the James and Dorsey
bands. Sinatra opened the way for all
of them. And he influenced at least
two generations of singers, including
Vic Damone, Steve Lawrence, Matt
Munro, Jack Jones, and one of the
most sensitive and intelligent (and un-
derrated) of them all, Julius LaRosa.

But in pioneering a new approach
to singing, Sinatra also posed a prob-
lem. What he did seemed so indisput-
ably right that any other approach to
phrasing seemed wrong. If one
phrased his way, one sounded ob-
viously derivative. But what was the
singer to do—not phrase for the mean-
ing of the lyric?

Indeed, in the era of rock that fol-
lowed and largely obscured or oblit-
erated the achievements of the band
era and the postwar period—the Si-
natra era, as it were—that is precisely
what singers began to do. And not
only do singers now phrase in ways
that violate the sense of the lyric, but
the lyrics themselves are often written
in violation of the inflections, phrase
structure, and note-groupings of the
melody. Much of the post-Sinatra pop
music has been notable for its lack of
naturalness.

What the band-trained singers had
in common was discipline. Having
worked so long within the iron stric-
tures of dance tempos, most of them
had excellent timing. It took care of it-
self, and freed from the limiting met-
ric patterns of the bands they were
able to explore singing as an art in it-
self.

And their recordings became music
to listen to, not music to dance to, a
shift in aesthetic priorities whose con-
sequences could not be foreseen, It
would be a contributing factor in the
decline of the big bands. Ironically,
the singers would help destroy the
very bands that had nurtured them,

This is the subject [ will consider in
the next issue, ]
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Technics wants you to see
what other speakers
don't let you hear.

Look at the waveforms. Technics has
achieved phase linearity as well as
wide frequency response. And that
means we've achieved state of the
art in high fidelity: virtually a mirror
image of music as it was originally
played. We call it waveform fidelity.
Julian Hirsch, in June Popular
Electronics, calls the Technics Linear
Phase SB-6000A “..one of the better
sounding speaker systems we have
heard in a long time”’

How did we do it? First by
conducting exhaustive amplitude/
phase studies in acoustically perfect
chambers before designing and
manufacturing each of the wide
frequency/low distortion drivers.
Then by developing a unique new
phase-controlled crossover network

that compensates for the time delays
caused by the wide range of

E!:;“

HA
:

frequencies in all music. While

simultaneously compensating for
the different acoustics of the

‘ woofer, midrange and tweeter. And

finally by aligning each driver unit

Live Piano Waveform.

in the optimum acoustic position for
precise linearity.
It's a lot of complicated engineering,
but it all adds up to something very
simple. Music as it was originally
played. Nothing more, nothing less.

|

Piano Waveform
reproduced by SB-7000A

And that’s a lot.

Listen to Technics Linear Phase
SB-7000A, SB-6000A and SB-5000A.
They’re now available for

demonstration at selected audio
dealers for very selective ears.

TeChniCS Professional Series

by Pamasonic
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Linear Ban Gets CB
Industry Support

The Citizens Radio Section of the Electronic Industries As-
sociation recently filed comments with the Federal Com.
munications Commission endorsing a proposed ban on
the manufacture and marketing of *‘linear amplifiers.”
These add-on devices, which can increase the power of a
CB transmitter from the legal 4 watts to 200 or more, are
generally considered to be responsible for a large part of
the CB-caused interference in home television receivers
and audio equipment. In filing its remarks the EIA group
noted that sales of such amplifiers to legitimate radio ama-
teurs ("*hams’’) are minimal and incidental. (Hams, with
their higher allowable radiating power, can buy bigger ba-
sic transmitters and hence don't need the add-on power.)
We congratulate the Citizens Radio Section on its en-
lightened stand and number ourselves among those favor-
ing the proposed rule. Cutting off these pestiferous de:
vices at the source is indeed a welcome prospect—

provided that an illicit market is not permitted to develop.
We note with some satisfaction that the first prosecution
for making and selling linear amplifiers took place in Los
Angeles earlier this year and resulted in a conviction. But it
1S not enough.

From where we stit, it looks like time for the FCC to show
that it intends to enforce its rules and for Congress to give
it the tools to do so effectively. Local law-enforcement
agencies could help too—perhaps by observing vehicles
and reporting any extra-beefy antenna, cables, or other
evidence suggesting that an illegal transmitter is aboard to
the FCC. While we are on the subject of antennas and the
FCC. why can’t the commission demand a power-handling
limit (or even an integral, nonreplaceable fuse) for these
components to thwart overmuscular transmissions?

It seems a truism that the direst penalty is no deterrent
when the likelihood of apprehension appears remote. The
commission has increased enforcement levels, but the ef-
fort still has the air of tokenism. Let's stop kidding around.
If peaceful phonographs and untrammeled television for
the great majority means the big stick for the outlaw, loud-
mouth linear operators, then so be it.

Stanton Magnetics' Left-Handed Stylus

No, it doesn't require a tone arm suspended from a Skyhook,
and it doesn't connect to the preamp via six feet of shore line. It
does, however, need a turntable that runs counterclockwise
(the opposite of the usual rotation) if the music is to sound nor-
mal—and it has a serious purpose. Designed to work with a 681
Calibration series cartridge, the new 681-BPS styli are meant
for direct playback of metal matrices and stampers, both of
which are "negatives’ of the final disc. (That is, they have
ridges instead of grooves.)

The new stylus design makes it possible to check a matrix
before the metal mother has been made from it and. similarly, a
Stamper without a test pressing. Thus time can be saved in
record manufacture and quality improved in the final product.
Model BPSR, which takes a tracking force of 3 to 7 grams, can
be used to polish away small flaws that result from imperfect
plating. For minimal wear to the matrix or stamper, the BPSM
tracks at 1 to 1.5 grams. We suspect that the BPS styli (uniike
other Stanton professional products that have achieved status
in the home high fidelity market) will have virtually all of its appli-
cation in the record industry

For Collectors Only

It's astonishing what gets printed these days. Even ten
years ago there was only a handful of dedicated souls
publishing esoterica for the specific benefit of record col-
lectors, but the numbers have grown manyfold and the va-
riety and reliability of the available materials increased

enormously in the interim. Partly, this is symptomatic of
what has been happening in publishing in general; partly,
it is an index of the degree to which the collecting of an-
tique and arcane recordings has gelled into a recognized
and relatively widespread pursuit—not just something oc-
cupying a few nuts.”

These thoughts are occasioned by our perusal of the
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5 LED peak level indicators help Long e Sen-Alloy head Autommic wcocding Dothy reduces 1ape hiss. Bias and “Q swilches for all
eliminate distortion improves performance. when you enot there typosal tape
teduces distortion

No cassette deck can give
you better performance
without all these recording

ingredients.

#'U% KD-38 STEREO CASSETTE DECK JVC

COUNTIR ———
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Most quality cassette dacks look combines the truly serisitive there; just connec: the KD-35 "o
pretty much alike on the outside.  performance of permalloy with a timer and switch tg automatic

So at first glance you might take  the ultra long life of ferrite. record.

the new JVC KD-35 for granted. Of course, the KD-35 has And yet, with all this built-in
But take a second look. many other features like Dolby,  capability, the new JvC KD-35

You'll see something no other bias and equalization switches, s priced just above the least

make of cassette deck has—five and automatic tape-end stop expensive model in JVC's new

peak-reading LED indicators. in all modes. It's also possible cassette deck lineup. Just

With a faster response than VU to go from one operating mode  imagine what our top model
meters, or even peak-indicating  to another without going through s like.

meters, they help you avoid Stop. What's more, you'll never JVC America Company,
under-recording and they have to miss taping a favorite Division of US JVC Corp., 58-75
eliminate tape saturation and broadcast because you're not Queens Midtown Expressway,

Maspeth, New York 11378

distortion. It's as close as you can
' come to goof-proof recording. (212) 476-8300. For nearest JVC
Then there's JVC's exclusive dealer call toll-free (outside N.Y.)
Sen-Alloy head for record and ﬂt 800-221-7502. Canada: JVC
playback. Designed to give ™ Electronics of Canada, Ltd.

you the best of two worlds, it We build in what the others Scarborough, Ont.

Dolby 1s a trademark of Dolby Labs. Inc. Ieave OU'






You can’t beat
The System.

You can only change it.

The System,from Mitsubishi.

The only one-name,one-look, high-performance
system with speakers as good as the amplifier. An
amplifier as good as the pre-amp. A pre-amp as
good as the turntable. A turntable as good as the
tuner. A tuner as good as the speakers.

And no weak links.

So,no matter how much you care to spend on
alternatives, you simply cannot improve The
System. You can only make it different.

Consider the loudspeakers, for example.You
could substitute other legendary names in the
speaker business. But none are so legendary as
Mitsubishi, whose speakers are noted for superb
design, meticulous construction and testing,and
absolutely faultless response.

Or amplifiers.You could substitute others. But
none would give you the 80dB inter-channel
separation of the Mitsubishi dual-monaural ampli-
fier in The System.

Or turntables.You could substitute something
else.But something else wouldn't give you the
benefit of our 3 years’ exhaustive testing—cover-
ing all aspects of performance —that gave our

Mitsubishi Logic Control Turntable its superb audio

quality and foolproof operation.

So,what all other names do for music, the one
Mitsubishi name does for music Without the time
and trouble of collecting 7 different components
from 7 different manufacturers with 7 different
warranties to confuse you.

And since The System comes from one com-
pany,with one design philosophy and one standard
of quality—it has to look better than any diverse
assembly of components.(One Mitsubishi equip-
ment rack is worth a thousand words.)

Still, The System isn't inflexible.You can tailor
one to your needs,and your available funds. At
prices ranging from about $1,600 to about $3,000.

Your audio dealer will be happy to audition all
the possibilities for you.

All-Mitsubishi.

Or partly Mitsubishi,and partly alternatives.

And we think you'll agree. There aren't really
any alternatives.

KX MITSUBISHI
AUDIO SYSTEMS

For more informaticn write Melco Sales, Inc., Dept. H
3030 East Victoria Street, Compton, California 90221
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Introducing 3 new ways
1o get the truth out of your
cassette deck.




s

A htide e

The Master Series.
A Scorch cassette for every
switch position.

Three totallv different tapes. Each developed to
deliver the truest, clearest sound possiktle at each tape selector
switch position.

Our Master I cassette is fcr normal bias recording,. It
features an excellent dynamic range. low distortion, uniform high
frequency sensitivity and output that's 10 dB more than
standard tapes.

Our new Master Il replaces chrome cassettes and is
designed for use on hi-fi stereo systems with chrome bias
(70 microsecond equalization). It features some spectacular
performance characteristics, including a special coating that

ives it a 3 dB bette- signal-to-noise ratio at low and high
requencies than chrome cassettes, yet _t's less abrasive.

Our new Master Il is for the ferri-chrome setting. It's
formulated with the most advanced technology available, giving a
3 dB output improvzment at low frequencies and 2 dB at
high frequency. And the unique dual layer construction increases
both low and high frequency sensitivity over chromium
dioxide and ferric oxides.

All this, plus unique inner workings you can
actually see. Our new Master line has a special bonus
feature. A precision molded clear shell that allows you to monitor
the inner workings of the cassettes. You can actually see
the recorder head penetration and the anique roller guides in
action. Look closely at the transperent shell and youli see
the water wheels which were spedally designed to move the tape
evenly across the head, reducing friction and noise. And two
radially creased shims insure smoothe- wind, improved
mechanical reliability and reduced wow and flutter.

Enough said. Now it's time for you to take the truete
Match up the right Master casset-e with the bias you preier
Then just listen. S e

You'll find that whichever switch position you
Scotch® Master is the way to get the most out of it.

Scotch’Recording Tape. aes e




Credentials Like These Are Worth Reading

When you're buying speakers. vou want
to talk specs. And we don’t blame you.
In fact, we encourage it. Because when
you invest your good moneyv in a pair
of speakers, vou want more than just a
pretty cabinet.

Consider the new Jensen Spectrums.
These good sounds didn’t just happen.
Theyre the result of extensive engi-
neering efforts and exhaustive testing.
Testing that ranged from exacting mea-
surements in laboratory “live” rooms
and anechoic chambers to in-depth con-
sumer survevs,

Examine our Spectrum Model 540.
It’s an excellent example of the superh
specs you'll find throughout the Jensen
Spectrum Series.

The Spectrum 540 is a 3-way, 4 ele-
ment system that is so efficient it can
be driven with as little as 10 watts
continuous power. [ts maximum power
rating is 75 watts continuous.

The woofer is a 12 long-throw, high
compliance design. Special acoustic
suspension and infinite baffle enclosure
give vou extremely low distortion. And
a high temperature voice coil alfords
high power handling. Magnet structure
weight is a hefty 4% |bs. with a Gap
Flux Densitv of 10,000 Gauss.

Two 314" cone midranges give ex-
cellent power handling and eliminate
break-up in the critical midrange re-
gion. Tuned isolation chambers control
response at the low end of the midrange
spectrum. They also provide acoustical
isolation in the cabinet between the
midranges and the woofer. An edge
damped rim suspension with specially
treated molded cone offers sharp, clear.
midrange reproduction.

A 1'2" Mylar® rear damped hemi-
spherical dome tweeter offers a disper-

sion of 1707 Its large.lightweight voice
coil gives high power handling, yet
maintains a low mass for good high
frequency reproduction.

Tweeter and midrange controls allow
vou to adjust your Spectrum System to
room conditions and listening prefer-
ences; controls are front mounted for
convenience,continuously variable, cal-
ibrated in db attenuation from a max-
imum, or flat, response.

FREQUENCY RESPONSE

About as flat as you can get...and that’s
good. The Frequency Response Range
is an admirable 25 to 25.000 Hz.

TONE BURSTS

“Blurring” and “Overshoot” are reduced
to a minimum in this acid test of tran-
sient response. The Spectrum 540 re-

produces each waveform accurately
with low distortion.

TOTAL HARMONIC DISTORTION

MODEL 540
10+ 1 WATTINPUT
& =
I -
-
X 5+
r.
-
1 i 1 1
50 100 200 |, 400

Distortion is kept to a minimum in
Jensen Spectrum Speaker systems.

The cabinet is built with solid walnut
front moldings and walnut veneer on
wood composition panels. All walnut
surfaces are hand rubbed for a rich
luster and beauty. The baffle is finished
in an attractive, durable black pebble
grain.

In short, Jensen Spectrum speakers
aren’t designed to put out the most
amount of bass or the most amount of
treble. They’re designed to put out the
right amount. We consider them to he
the hest speakers we've produced in 50
vears, Simply because when it comes to
sound reproduction, thev're extraordi-
narily accurate. And that's what specs
are all about.

For further information and name of
your nearest authorized Spectrum
Dealer. write to: Jensen Sound Labora-
tories, Dept. 1r-107,4136 United Parkway,
Schiller Park, lllinois 60176.

JENSEN

SOUND LABORATORIES

e Schiller Park. [l 1



1977 Kastlemusick Directory for Collectors of Recordings.
It costs $12.50 for the forty-odd-page directory plus a sup-
plement. This may seem a bit steep, but considering the
limited market and the work involved in preparing the con-
tents—plus the difficulty of obtaining its information else-
where—it is not at all unreasonable. It identifies listees as
private collectors, stores, mail-order houses, and so on,
and gives a brief resumé of the special interests of each
(such as out-of-print operatic recordings, Edison cylinders
and discs, old radio material, new-release LPs of Moravian

music). An index covers the more *‘special’ of special in-
terests. There also are listings of publications and associ-
ations.

It's easy to pick holes in such a project, and we have
found some. But for a first edition (which it seems to be—
we trust there will be more) it strikes us as an eminently
competent job. The wonder is that it ever got published at
all, and we're glad it did. (If you're interested, Kastle-
musick is located at 170 Broadway, Suite 201, New York,
N.Y. 10038.)

Fouoment

Magnepan adds to speaker line

Recently added to its line of two-way Magneplanar speakers is Magne-
pan’s MG-. Its midrange/bass radiating area is 500 square inches, the
tweeter radiating area 85 square inches. Although minimum recom
mended power is 40 to 80 watts (16 to 19 dBW), the MG-| is said to be
capable of handling up to 200 watts (23 dBW). Frequency response Is
rated at +4 dB from 50 Hz to 16 kHz, impedance at 5 ohms at any fre-
quency. The MGl comes in an oak frame and is priced at $495 per pair.
Also new is the MG-lil, priced at $895 per pair.
CIRCLE 134 ON READER-SERVICE CARD

Denon cartridge from American Audioport

Denon phono cartridges are for the first time available to the U S. retai
market, through American Audioport. The DL-103s, a moving-coil car
tridge, has a modified Shibata stylus and is designed for high com-
pliance and low tracking force. Typical frequency response is said to ex-
ceed 20 Hz to 45 kHz. Output is rated at 0.3 millivolt (for a 1-kHz
groove velocity of 5 centimeters per second) into 40 ohms and channel
separation at better than 25 dB at 1 kHz. The price is $180.
CIRCLE 135 ON READER-SERVICE CARD
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A domesticated power amp from BGW

The new Model 410 amplifier from BGW, intended for home rather than
professional use, produces power rated at 200 watts (23 dBW) per side
into an impedance of 8 ohms. Front-panel averaging output indicators
consisting of ten-element LED displavs are provided for left and right
channels. Other features include a three-position (-20, -10, 0 dB) in-
dicator-sensitivity switch, gain switches, and sophisticated protection
circuitry for the speaker and the amplifier itself. Frequency response is
rated 20 Hz to 20 kHz, + 0, -0.2 dB, with né more than 0.05% total
harmonic distortion at any power level. The Model 410 costs $699.
CIRCLE 136 ON READER-SERVICE CARD
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Russound’s new switching and patching center

The SP-1 s a stereo control center designed to cope with multiple noise-
reduction systems, graphic equalizers, and other signal-processing de-
vices. It plugs into a stereo system’s tape-monitor in/out jacks; its own
tape-jack array will handle up to four decks. Dubs can be made with or
without noise reduction, equalization, or other outboarded signal pro-
cessing. The SP-1, with twelve patch cords and a 22-page booklet on
patching techniques, retails for $149.95.
CIRCLE 137 ON READER-SERVICE CARD

Garrard turntable features Delglide system

The Model GT-35 turntable incorporates Garrard’s proprietary Delglide
(named for its use of the self-lubricating plastic, Delrin 500), a system
that controls all automatic functions and is said to be extremely smooth
and precise in operation. The belt-driven GT-35 can be used in multiple-
or single-play format and is powered by a servo-controlled DC motor. It
comes with its own lightweight tone arm and has an LED stroboscope
and pitch controls. The turntable, in a rosewood base, costs $199.95.
CIRCLE 138 ON READER-SERVICE CARD

‘‘State-of-the-art’’ pickup from Micro-Acoustics

Micro-Acoustics' new top cartridge, the 530-mp, is designed for use in
state-of-the-art systems. Its Micro-Point diamond stylus is an analogue
of Micro-Acoustics’ recording styli and thus, according to the company,
has exceptional tracing and transient capabilities. The cartridge uses a
direct-coupled electret transducing system with a built-in microcircuit.
Supplied with each unit is a graph showing its frequency-response
curve. Rated responseis 5 Hz to 20 kHz, + 1Y dB, with a tracking force
range from 0.7 to 1.4 grams. The 530-mp sells for $200.
CIRCLE 139 ON READER-SERVICE CARD

New paragraphic equalizer

Audio and Design Recording's Model E-950 equalizer combines para-
metric and graphic equalizer functions in one 19-inch rack-mount unit.
The system may be used as a 12-section mono or two 6-section stereo
equalizers. The slide faders offer + 14 dB of equalization. A knob be-
neath each fader permits its center frequency to be varied over a four-
octave range. Individual bandwidths are adjustable for a Q"' between
0.6 and 8.0. The equalizer features balanced inputs and outputs and
will handle levels in excess of + 24 dBm. It costs $1,190.
CIRCLE 140 ON READER-SERVICE CARD

Philips’ two-way speaker

Model AH-475 is the third dynamic speaker from Philips High Fidelity
Laboratories. This two-way model has a 1-inch dome tweeter and an 8-
inch woofer. The speaker, with an 8-ohm rated impedance, is said to
handle 40 watts (16 dBW) and has a rated frequency response of 40 Hz
to 20 kHz. The baffle panel is finished so that it may be used with or
without the grille. The AH-475 comes in a walnut-grain vinyl enclosure
and selis for less than $110.
CIRCLE 141 ON READER-SERVICE CARD
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and other comments by stereo critics
about Ohm loudspeakers.

Comments about the Ohm C2.

“Surely, all things considered,
the design of the OHM C2 repre-
sents a fine achievement. With
classical music its performance
is adequate with something to
spare. And with popular music —
wow!”

High Fidelity - Nov./1976

Comments about the Ohm F.

“In our simulated live-vs-
recorded test it rated A to A+.
The sound began to warrant the
use of such words as ‘awesome’.
The low bass, too, was extraor-
dinarily clean and powerful. The
Ohm F achieves state-of-the-art
performance.’

Stereo Review/November 1973

“The Ohm F’s are in a class by
themselves. The sound is most
unusual inasmuch as itis com-
plete, full, natural and transpar-
ent. The bass reproduction is
clean and perfect.”

Hi-Fi Stereo
(Published in Germany)
October/1974

@ o

“Itmay well be the finest speaker
on the market and is certainly
without a doubt among the top
few.”

The Complete Buyer's Guide
to Stereo/Hi-Fi Equipment/1977

Comments about the Ohm H.

“Ohm managed to get prodigous
bass response out of a small box
without sacrificing efficiency.
The high end is handled by con-
ventional drivers and is every-
thing one might ask from a
speaker. Dispersion is excellent
and the overall sound quality is
exemplary.”

The Complete Buyer's Guide
to Stereo/Hi-Fi Equipment/1977

Comments about the Ohm D2.

“The OHM D2 is designed to
provide the identical response as

4\

the C2, sacrificing only the
ultra-wide high frequency re-
spcnse of the latter.”

The Complete Buyer's Guide

to Stereo/Hi-Fi Equipment/1977

Comments about the Ohm L.

“The upper mid-range and
hign frequencies were virtually
perfect.”

“In summary,the OHM L. . .is
easily good enough to meet the
sort of critical standards usually
applied to much larger and con-
siderably more expensive
speaker systems.”

Copyright © 1977 by the Ziff-Davis
Publishing Company. Reprinted
from Stereo Review, June 1977, by
permission. All rights reserved.

Comments about the Ohm E.

“Let me assure you, it handles
Chopin and pretty well anything
else from accordian to zither with
equal dexterity. For anyone look-
ing for ‘just an ordinary speaker’
at a modest cost as Hi-Fi speak-
ers go — this could be it.”

Canadian Stereo Guide/Winter
1974

You can geta free 28-page brochure and complete reprints of Ohm reviews atany Ohm dealer, or by writing us at:
OHM ACOUSTICS CORP., 241 Tafte Place, Brooklyn, N.Y. 11205
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New amp/preamp combination

Professional Systems Engineering is now marketing a matching
preamp and power amp, designated Studio One and Studio Two, re-
spectively. The preamp, a multiple-stage phono model of discrete Class
A design, contains a switchable shelving equalizer. Total harmonic dis-
tortion is claimed to be 0.01% whether the equalizer is switched in or
out. The Studio Two power amp is rated at 19 dBW (80 watts) with less
than 0.04% THD into an 8-ohm load from 20 Hz to 20 kHz. It has dual
power transformers and is an all-balanced discrete design. Each model
can be rack-mounted and costs $495.
CIRCLE t42 ON READER-SERVICE CARD

Transcriptors has new importer

R. Allen Waech & Associates is importing and distributing the Transcrip-
tors Skeleton turntable. The recently improved turntable is housed in a
glass enclosure and comes with the Transcriptors Vestigial tone arm.
Distance from the stylus to vertical pivot is only 13 inches, and the
main arm moves only horizontally. Antiskating adjustment, while ob-
tainable, is not advised. According to the company, wow is less than
0.05% and flutter is unmeasurably low. Maximum tracking error is
rated at 2.0 degrees. The Skeleton turntable, with tone arm, enclosure,
and lid, costs approximately $400.

CIRCLE 143 ON READER-SERVICE CARD

Nakamichi offers budget condenser mike

Among the new mikes in the Nakarmichi line is the CM-100, a lower-cost
version of the company’s successful CM-300. Since it can use all of the
latter’s capsules, the supplied cardioid capsule can be replaced at wilt
by omnidirectional or supercardioid accessory elements. The CM-100 is
said to have slightly less dynamic range than the CM-300 and is pow-
ered by a standard penlight cell instead of its predecessor's mercury
battery. Besides this mike, which is priced at $70, other additions are
the CM-700 condenser studio mike, the CM-50 miniature condenser
\ with lavaliere clip, and the DM-500, a dynamic model.
i CIRCLE 144 ON READER-SERVICE CARD

Sonic Research markets Pixoff

A new record-cleaning system that doesn’t use liquid or chemical addi-
tives is being introduced by Sonic Research. Pixoff, as the product is
called, uses a roller that has removable layers of a specially formulated
tape. The adhesive is strong and flexible encugh to remove dirt deep in
the grooves of a record as well as surface dust and dirt, but it will not
cting to vinyl, according to Sonic Reseach. The price of Pixoff is $17.50;
tape refills are available for $3.00.
CIRCLE 145 ON READER-SERVICE CARD

GE’s food for power-hungry portables

The General Electric fine of rechargeable batteries for consumer appli-
cations includes a size for 9-voit applications as well as AA, C, and D
sizes. These nickel-cadmium cells, which are rated to withstand up to
1,000 cycles of charging and discharging, are said to offer a consider-
able saving in cost over an equivalent number of conventional cells de-
spite the initially higher expense. A kit containing a 9-volt cell, charger,
and charger module is available for $15.47. Similar systems using pairs
of AA, C, and D cells are priced slightly lower.
CIRCLE 146 ON READER-SERVICE CARD
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You're looking at the world's
best-designed tonearm.

This is a Dual tonea-m. It can make a big difference in the
way your records sound. And now long they last.

The four-point gyroscopic gimbal is widely acknowledged
to oe the finest suspension system for a tonearm. It pivots
the tonearm precisely where the vertical and horizontal s
&xes intersect. The arm remans perfectly balanced in all
rlanes of movement.

Further, the straight-line tubular design achieves the
chortest distance between pivot and stylus. That's basic
geometry. Curving the tonearm adds mass, decreases ol
rigidity and makes th= arm prone to lateral imbalance. -

The vemier counterbalance permits you to balance the
tonearm with micrometer-like precision. Tracking force is
applied so that the stylus remains perpendicular to the
secord, even if the chassis is not level.

All this serves to establish and maintain the correct
cartridge-to-groove relationship. So the stylus can trace
+e rapidly changingundulations of the groove walls freely,
o-ecisely and with the lowest practical force. In short,
flawless tracking.

Despite the acvartages of the gimbal-mounted
tonearm, you won'tf nd many around. But now, you will find
one on every Dual turntable. Even our lowest-priced
model, the new, fully automatic 1237."

It's one more example of Dual’s total commitment to
engineering excellece.

For the life of your records

Unitéd Audio, 120 Sa. Columbus Ave., A\t. Vernon, NY 1C553
*Less than $135. Otver Duals to $400. Actual resa ces are determined individeally by ard at the sole discretion of authorized Duzl d=alers
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1977 Edition
High Fidelity’s
Test Reports

HIGH FIDELITY'S ]

TEST REPORTS

1977 EDITION

Over 200 Stereo Products Evaluated
o]
Buryn
o]
Guiich

How you get the most

for your money Experts help

yau choose recelvers, amplifiers, tuners,
speakers, headplones, lrntables, pickups,
tape equipmert, 3nd Systam aaessories

The new 1977 edition of High
Fidelity's TestReportsis packed with
more than 200 test reports of currently
available stereo and four-channel
equipment and accessories,
including:

Receivers
Headphones
Amplifiers
Tape Equipment
Turntables & Pickups
Speakers
Tuners ... and more!

This new book isbigger and better
than everbefore! 300 pages of
in-depth analyses with charts, tables,
pictures and prices, plus a guide to
technical audio terms.

Order now. Indicate the number of
copies you wantand return your
check or money order with this form.

] ]
.Hi h Fidelity's Test Reports [
1977 Edition 1
1 Sound Avenue, Marion, Ohio 43302 i
Please send me copies of the [
1977 High Fidelity's Test Reports at
1 $2.95 each, plus $50 postage and 1
 handling. total $3.45 1
] ]
§ NAME L |
B ~0DRess ]
. CiTy STATE l
I
g e i

L D7KF3
L N N W N N N N N N N N

42

I own a Pioneer $SG-9500 equalizer and Infin-
ity Monitor Jr. speakers. The Pioneer's fre-
quency response is rated up to 70 kHz and the
Infinitys are rated up to 22 kHz. Am | endan-
gering my speakers if | turn up the highest
trequency control on the equalizer?—Gerald
Brown, Willmar, Minn.

There is always some risk to loudspeakers
when they are in use, especially if high sound
pressure levels are involved. A deep scratch
on a record can pop tweeters—even with a
fairly modest power amp. Raising the
amount of power received by the tweeter for
a given listening level (as by use of an equal

izer) could make this possibility more likely.
Judicious boost (a dB or two) can probably
be used without much danger, but remember
that a boost of 3 dB doubles the power in that
band. It has been observed, incidentally, that
most listeners find an audio system most
natural-sounding when the highs beyond 6 to
9 kHz are rolled off at about 3 dB per octave.

Recently | began having difficulty with my
Kenwood KR-5340 two-four receiver. When
it's in the phono mode, crosstalk is picked up
from the AM section. No matter where the
tuner is set on the AM band, | pick up a local
radio station that broadcasts on 1,400 kHz.
Interference with the magnetic cartridge on
my turntable seems rather unlikely since the
radio station is at least two miles away. | have
thelocal TV cable attached to the FM antenna
terminals through an adapter for the FM
broadcast. When | disconnect the FM cable,
the crosstalk is noticeably diminished. A local
repair shop wants to replace the entire AM
section of the receiver. Am | right in feeling
that this is a case of using the ‘“‘shotgun’
technique to cure a problem?—Bruce P. Rose,
Fort Walton Beach, Fla.

Since the tuning of the AM section does not
affect the spurious signal that you receive,
and since disconnecting the FM cable ame-
liorates the problem, we suspect that the AM
section is not at fault at all, but that some
other section of the system—perhaps the
phono leads—is receiving and detecting a
very strong local AM signal. (Such inter-
ference is not at all ruled out by a two-mile
separation from the transmitter.) First, we
would suggest that you ask the repairman
why he thinks he has made the correct rec-
ommendation. Second, try removing the car-
tridge and replacing it with a shorting plug; if
the interference goes away, a new cartridge
with less RF sensitivity may be the answer. If
it does not, it may pay to experiment with the
orientation of the turntable and receiver and
to try audio cables with braided (rather than
wrapped) shields. Finally, you may want to
try shielded speaker leads.

My older records, which were originally
played on a less than high fidelity rig, have a

curious kind of distortion that increases with
modulation level and gets worse near the cen-
ter of the disc. | have cleaned the records with
a Watts Manual Parastat, soap and water, and
even a simple felt pad, with no results. Is this
kind of distortion commonplace? As best as |
can describe it, it's the sonic equivalent of the
feel of sandpaper.—Jim Larsen, Springfield,
Mo.

We suspect that the distortion you hear from
your older discs is an irremediable result of
their having been played with a worn stylus
or low-quality pickup in a poor arm. Itis pos-
sible that a cartridge with a Shibata or simi

lar stylus, which has a larger area of groove
contact than spherical or elliptical types,
might extract the goodies and leave some of
the distortion behind.

Recently | was stationed overseas and am
planning to have my stereo shipped over. My
turntable pitch control is calibrated for 60
and 50 Hz, but not my Wollensak 4765 tape
deck. | suspect that the tapes | recorded in the
States with a 60-Hz line frequency will run
slow when played using the 50-Hz line fre-
quency used here in Europe, and the tapes |
record over here will run fast when I return to
the States. Is there any way to “recalibrate’
the motor speed?—Mark L. Strand, APO New
York.

A conversion kit (part number 81-01854830
9) for 50-Hz power is available from Wollen
sak. The swap, however, is a job for a quali-
fied technician.

I have a pair of large Advent speakers driven
by an Onkyo 4500 receiver, to which | pro-
pose to add one or two center speakers. Since
| find the sound of the Advents slightly “‘dis-
tant,” | am considering small EPI, Bose,
Ohm, or KLH speakers, all of which strike me
as more “‘forward,"’ for the center pair. But all
of these seem to be more efficient than the
Advents and would require some means of
controlling their levels if hooked up in parallel
with them. | have heard that individual con-
trols can be incorporated into the speaker
leads. Can you tell me what these are called
and how to use them? Also | have read that a
single center speaker is preferable in an ar-
rangement such as this, but | cannot see how
to connect just one. Is this true, and if so,
how can | make the connection?—L. J. Kor-
den, Sandusky, Ohio.

The control you want is an L-pad. (Actually, a
100-ohm, 10-watt potentiometer wired in
series with the hot lead to the speaker will
work about as well.) But quite frankly, we are
not overly fond of the idea of controlling
speakers by means of pads or resistive net-
works between the amplifier and the speak-
ers, especially if critical listening is contem-
plated (and your concern about the
“forwardness’’ of the center pair certainly
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Maxell tapes are
not cheap.

THE TAPE THAT'S

TOO GOOD FOR MOST
EQUIPMENL.

no one gets into our OUR TAPE COMES WITH { | F |
manufacturing area A BETTER GUARANTEE z b s {
) ( )

In fact, a single reel until he’s been washed, THAN YOUR ) z {
of our most expensive  dressed in a special TAPE RECORDER. ! o—S =X
tape costs more than dust-free uniform and Nothing is guaran- :, ' ?
many inexpensive tape vacuumed. teed to last forever.
recorders. WE CLEAN OFFTHE Nothing we know of,

Our tape is expen- CRUD OTHER TAPES  except our tape. i | |
sive because it's LEAVE BEHIND. So our qua rantee is  Our gurontee even covers acts
designed specifically After all the work  simplicity itself: any- of negligence.
to get the most out of we put into our fape,  time you ever havea  sounds at your nearby
good high fidelity we're not about to let it problem with any audio dealer.
components. go to waste on adirty  Maxell cassette, 8-track (Chances are, it

So it makes no tape recorder head. So  or reel-to-reel tape, you what he uses to demon-
sense to invest in we put special non- can send it back and  strate his best tape
Maxell unless you have abrasive head cleaner get a new one. decks.)
L H¥— 2 ; ;

|

R SarrSeataae bW " 2
I Wlmormoyce G %
R i S

equipment that can put
it to good use.

THE REASON OUR TAPE
SOUNDS SO GOOD IS
BECAUSE IT'S MADE SO
CAREFULLY.

Every batch of
magnetic oxide we use
gets run through an
electron microscope.
Because if every parti-
cle isn’t perfect, the
sound you hear won't
be either.

And since even a
little speck of dust can

A on

Every employee, vacuumed.

No other tape starts off by cleaning off your tape recorder. You'll be surprised

on all our cassettes GIVE OUR TAPE A FAIR tohear how much more
and reel-to-reel tapes. HEARING. music good equipment
Which is something no You can hear just  can produce when it
other tape company how good Maxell tape equipped with good tape.
bothers to do.

OUR CASSETTES
ARE PUT TOGETHER
AS CAREFULLY AS
OUR TAPE. TR e T e —
Other companies maxeumagg'go 4

are willing to use wax
paper and plastic roll-
ers in their cassettes.
We're not. We use ‘ s Mo
. rtotiovioend LY
carbon-impregnated T
material. And Delrin
rollers. Because nothing
sticks to them. maxelitc.C90
A lot of companies 1 AT
weld their cassettes to- '
gether. We use screws.
Screws are more
expensive. But they
also make for stronger
cassettes. Maxell Corporation of Americo, 130 West Commercial Ave., Moonachie, New Jersey, 07074

HOutput Extened Range:
.
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ARL2-2476

Leontyne

PRICE

Veriano

LUCHETTI

“A blazing statement...The so-
lo quartet was as fine as one
can imagine today...Add to
this Margaret Hillis’ Chicago
Symphony Chorus...and you
had the sort of forces that can
set a melodic line soaring and

Robert C. Marsh

neA GOUNOD RED SEAL

s |

MONTSERRAT CABALLE
N GIACOMO ARAGALL + PAUL PLI
PHILIPPE HUTTENLOCHER,:

Strasboyrg Philharmonic Orchy

“The extraordinary
Marguerite of Mont-
serrat Caballé...the
greatest Marguerite in
the history of records”

Opera
RGA

Georg

SOLTT

VERDI
REQUIEM

RED SEAL

Where artists become legends.

An incomparable
vocal outpouring from the
most illustrious singers
alive today.

RED SEAL
2 RECORD SET

Janet

BAKER

José

VAN DAM

hicago Symphony Chorus
Margaret Hihis, Director

CHICAGO SYMIHONY ORCHESTRA

lift it, upward and upward, un-
til your mind and emotions
are caught up in it and swept
along in the lyric torrent...This
can be made into one of the
most electrifying recordings
Solti has yet produced here”

Chicago Sun-Times

(From a review of the live performance)

Coming in October

O\

RED SEAL
2 record set

o
xs

Dol

FRL2-5994

Regine Crespin
AlainVanzo
Jules Bastin

“Crespin-the diva, a
smile at her lips and
rapture in her heart,
delivers a fantastic sing-
ing lesson...outshining
all previous interpreta-

tions...” Sud Quest

*"“" EL;

CIRCLE 46 ON READER-SERVICE CARD

44

suggests critical listening). This is because
speakers thus controlled are not damped by
the amplifier—i.e., they are driven from a
source impedance comparable to or higher
than their own, which is definitely not what
their designer had in mind.

A far better approach would be to pur-
chase a small integrated amp (15 to 20 watts
per channel very likely will do), connect the
new speakers to that, and plug it into the
tape output of the Onkyo. Should you wish to
use a single center speaker, you can switch
the amp to mono and leave one channel
unused. Levels then would be no problem,
since the amp has a volume control.

The lights in the room in which my stereo sys-
tem is set up are controlled by a dimmer
switch. Whenever the lights are on, a buzz is
transmitted into the unit when it is in the
phono or aux mode. Is there some way to
shield either the stereo or the dimmer switch
to prevent the buzzing?—John P. Biumberg,
Long Beach, Calif.

What you have is radio-frequency inter-
ference caused by the switching action of the
dimmer circuit. This is best suppressed in-
side the dimmer itself, so one possibility
would be to look for a brand of dimmer with
better RF suppression. The buzz may also be
coupling to your equipment via the power
line, in which case it could be ameliorated by
choosing an AC outlet that is not on the same
circuit breaker or fuse circuit as the dimmer.
Alternatively, you could listen with the lights
off or go back to a regular light switch. Other
remedies exist in theory, but they tend to be
only spottily effective and require connection
of filters directly to the power line. This is ex-
pensive with properly designed commercial
equipment and otherwise risky (perhaps ille-
gal, depending on the local building code).

Living in an apartmient, | think it prudent to
consider my neighbors. Is there a way of ef-
fectively isolating the bass vibrations from
my floor-standing speakers and preventing
direct transmission to the floor (and my
neighbors' ceiling)? Would an extra piece or
two of carpeting be effective to any degree?
Would special **foot mounts' for use with
turntables be of value when used to isolate
speakers?—A. Francis, Downsview, Ont.
Such vibrations can be attenuated but not
eliminated entirely. The Audio-Technica
Acoustic Insulators are a possibility, as are
Acousti-Mount Speaker Pods by Netronics.
You can of course try the extra carpeting first
to see if it works.

| just demagnetized the heads on my Teac
450, only to discover that | Kad forgotten to
remove all my precious tapes from the area. |
had the tool on one-and-a-half to two minutes
and had four tapes in the cassette well on top
of the deck. Others were in a closed drawer of
a desk on which my equipment sits.

| played several tapes to check the damage
and was surprised to hear that even the tapes
that were within inches of the demagnetizer
sounded no different. Was | lucky or will these
tapes eventually develop dropouts or noise? (I
only use the best tapes.)—Christopher Maz-
zarella, Perry, N.Y.
Kiss your rabbit’s foot—you were lucky. The
field from a head demagnetizer is easily
strong enough to do in tapes. Provided you
don't repeat your folly, the tapes should be
all right.
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Your favorite tapes and records are
lcaded with intricacies of sound that
most speakers don't let you in on.
But the Koss HV/1LC's deliver your
song the way the musicians played
it. All the delicious touches of
musical pertection unfold around
you, putting you deep inside the
tune. Taking you to o place where
the honey-smooth power of the lecd
singer’s voice is in delicate balancz

KOSS CORPORATION, 4129 N. Port Veoshington Ave._ Milwavkee, Wiscorsin 53212 » Koss International/London, Miian; Dublin, Paris,

with_the instruments and back-up
chorus. 3o that you're presented
with every colorful spark of talent,
from al angles—the way you'd
hear it f you were standing in just
the right spot on stage. And Koss
HV/1LC's deliver oll t=2n audible
octavee, bringing you every ounce
of everything from the low down
throb cf the bass, to the up-sweeping,
highs cf thz violin section.

And while the HV/1LC
Stereophones bring you esvery nose,
their hear-thru design lets you
catch every comment from peoplz
around you. Which in many coses
may go like this: "'let metry them.

So why not visit your cudio
specialist and slip into th2 exciting
Sound of Koss: the HV/ILC's with
volume balance controls, or the
HV/1's and HV/1a's. Or write us,

IROSS stereophones

trom the people who invented Stereophones.

¢/o Virginia Lamm tor a free full
color catalog of all our preducts.
Get a pair of Koss High velozity
phones and ¢’'mon inside. Tne

music's fine.

© Koss Corparation

Franklurt » Amsterdam = Koss Limited/Burling'on, Omario




You 've never heard anvthing
like it. Not from us. Not from
anyone. JBLs new L212: a totally
new picture of high performance
sound, from the people who
wrote the book.

You hear the whole sound first.

And when you catch your
breath you search for words to
describe the depth, the detail, the
etched precision of the music.

That stunning pair of three-way
speakers is sending clean, undis-
torted sound to every corner of
the room. At every frequency. At
every level. Loud or soft. High or
low. It doesn't matter. The energy
is constant.

You're experiencing three-
dimensional imaging: Vocal up
front. Lead guitar two steps back
and one to the left. Drums further
back. The piano closer, almost
off the right edge of the sound.

Suddenly you're aware of a
fullness in the music that you've
heard before but never associated
with recorded sound.

The bass! You've been hearing
all of the bass, all of the funda-
mental tones you couldn't bring
home from the concert. It’s not
only everything you've heard

before. It's everything you haven't.

The music is rich with sound at
the lowest limit of your hearing.

Frequency Dispersion
at 400 H:

at 2 kHz
-~ ~~at 10 kHz

Then you see the third

speaker. The hero of the piece:
The Ultrabass.

The Ultrabass is a system in
itself —woofer, amplifier, equalizer
and enclosure —designed, mated,
blended to do one thing perfectly-
reproduce sound at the threshold
of sub-sonic frequencies.

It brings all the low frequency
music within audible range,
balancing it perfectly with the rest
of the music. Without boominess.
Without resonance. It also elec-
tronically sums left and right
signals below 70 Hz —virtually
eliminating turntable rumble and
record warp noise. And, because
of the non-directional character
of the low frequency sound, the
Ultrabass can be placed almost
anywhere in the room. Without
any loss of three-dimensional
imaging.

The Ultrabass pays one final
dividend: it allows the two three-
way speakers to be specialists, too.

They can concentrate on the top
95% of the music. (Listen to the
whole system, and you'll hear
what that means. Even at a rug-
curling, rock concert loudness,
you'll get a clarity, a smoothness,
an enthusiasm for detail you've
never heard before.)

Finally, you look for the
monster amplifier that's driving
all that sound. There isn’t one.
The L212 takes one fourth the
power you'd need with a conven-
tional low efficiency loudspeaker.

That's the story. What you've
been reading about is, essentially,
a no-trade-off loudspeaker
system. Now we'll tell you the
trade-off: The price is $1740.(The
L212 may take a little while
becoming a household word.)

In the meantime we have two
suggestions:

If you'd like a lot more
technical information, write us
and we'll send you an engineering
staff report on the L212. Nothing
fancy except the specs.

Or call your JBL dealer and ask
him when you can hear the L212.
You've never heard anything like
it. Not from us. Not from anyone.

JBL,

James B. Lansing Sound Inc., 8500 Balboa Blvd., Northridge, Calif. 91329. High fidelity loudspeakers from $168 to $3510
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Here’s a tip
to make your
records

last longer.

itevstem
POTTOW N, a new Ewpire phono
cartridge is certain to improve
its performance, three ways.

One, your records will last
longer=Unlike other magnetic
cartridges, Empire’s moving
iron design allows our diamond
stylus to float free of its
magnets and-coils. This
imposes much less weight on
the record surface and-insures
longer record life.

Two, you get better
separation. The small, hollow
iron armature we use allows
for 4 tighter fit in its
positioning among the poles.

»o;€ven the most minute
movement is accurately
reproduced to give you the
space and depth of the original
recording.

Three, Empire uses 4
poles, 4 coils, and 3 magnets
(more than any other
cartridge) for better balance
and hum rejection:

Theend result is great
listening. Audition one for
yourself or write for our free
brochure, “How to Get the
Most Out of Your Records”

Cartridges

Empire Scientific Corp.

Garden City, N.Y. 11530
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Technics SB-6000A

Lets You Dream

You’re Conducting

The Equipment: Technics SB-6000A floor-standing
speaker system in wood case with black pebble-grain fin-
ish. Dimensions: 16% by 33% inches (front); 13% inches
deep. Price;: $299.95. Warranty: ““limited, " five years parts
and labor. Manufacturer: Matsushita Electric, Japan; U.S.
distributor: Panasonic Division of Matsushita Electric
Corp. of America, 1 Panasonic Way, Secaucus, N.J. 07094,

Comment: If the general appearance of the Technics SB-
6000A does not convince you that it is a most unusual
loudspeaker, removal of the grille cap that conceals the
rearward offset tweeter and binding post for amplifier
leads almost certainly will. The position of the tweeter
identifies the speaker as a member of the Linear Phase
series. Even the binding posts, to which bare wires are con-
nected by inserting each into a hole and tightening a nut,
are of a design we do not recall seeing elsewhere.

The SB-6000A has other uncommon characteristics, of
course. One is its unusually high sensitivity—86 dB aver-
age omnidirectional sound pressure level at 1 meter across
the range from 250 to 6,000 Hz from a 0-dBW (1-watt)
pink-noise input. Complementing the sensitivity is good
power-handling capability, which enables the unit to pro-
duce a steady-state level approaching 110 dB (on axis) at
300 Hz from an input of 173% dBW (60 watts) before objec-
tionable distortion becomes apparent. Driven with pulses,
the speaker reaches peak levels of 120 dB from a power
input of 28Ya dBW (654.5 watts)—all the test amp could
manage—without excessive distortion. A dynamic range
such as this will, in a normal room, come close to, if not
exceed, the limits of the ear.

Nominal impedance is 5.5 ohms, which is close to the
rated value of 6 ohms. Excluding the peak at the low-fre-
quency resonance, the impedance curve is smooth ana lies

«— CIRCLE 18 ON READER-SERVICE CARD

e

Preparation supervised by

Robert Long, Harold A. Rodgers,

and Edward J. Foster

Laboratory data (unless otherwise noted)
supplied by CBS Technology Center

between 8 and 3.6 ohms through the audible band. In view
of the fact that the curve reaches its minimum in the vicin-
ity of 1 kHz, parallel connection of two of these speakers to
a normal amplifier output is not recommended.

The tweeter level control (under the grille cap) varies the
level of that driver from full off to full on, shelving the re-
sponse above about 2.5 kHz by 4 to 6 dB downward when
set to its center point. Interestingly, when the tweeter is
full off the woofer response is almost precisely 3 dB down
at the nominal crossover frequency (1.8 kHz). Precise con-
trol of crossover frequency seems to be an important fac-
tor for speakers meant to maintain ‘‘linear phase.' (See
Peter Mitchell's article elsewhere in this issue.)

From about 150 Hz upward, the Technics controls har-
monic distortion very well. At a O-dBW input both the sec-
ond and third harmonics remain below—usually well be-
low—1%. At a power input equivalent to 100 dB SPL at 300
Hz, the third harmonic is barely higher than in the O-dBW
case for frequencies from 200 Hz up. The second har-
monic, a more tolerable intruder, rises significantly above
1% only between 5 and 10 kHz (the upper limit of distor-
tion testing) and below 100 to 200 Hz, where the increas-
ing excursion demanded of the woofer raises distortion
fairly markedly. The low-frequency behavior of the speaker

REPORT POLICY Equipment reports are based on laboratory measurements
and controlied fistening tests. Uniess otherwise noted, test data and measurements are
obtained by CBS Technotogy Center, Stamford, Connecticut. a dvision of Columbia Broad-
casting Systerm, Inc.. one of the nation’s leading research organizations. The choice of
equipment 1o be tested rests with the editors of HIGH FIDELITY. Manufacturers are not
permitted to read reports In advance of publication, and no report, or portion thereof
may be reproiuced for any purpose or in any form without written permission of the
publisher. All reports should be construed as applying to the specific samples tested
neither High FiDELTY nor CBS Technology Center assumes responsibiiity for product
pertormance cr quality
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DB SPL AT 1 METER

is, nonetheless, quite reasonable, with distortion some-
what less than average.

Frequency response of the SB-6000A in the CBS ane-
choic chamber is relatively smooth from about 65 Hz to 10
kHz, rolling off with increasing frequency by about 72 dB
across that range with only about +2 dB of variation in
this basic response pattern. Low-end response seems to
hold up well to at least 50 Hz and below that falls off
smoothly at about 12 dB per octave—as does response
above 10 kHz. The curves indicate that above 700 Hz or so
the radiated energy is concentrated toward the forward
on-axis direction. This characteristic is entirely in keeping
with the special nature of a *‘linear phase’ speaker and is
there, we are certain, by design. Pulses at 300 and 3,000
Hz are cleanly reproduced; the 3,000-Hz pulse response in
particular implies excellent synchronization of the woofer
and tweeter near crossover.

For listening, we positioned the speakers with their
backs against the wall, several feet away from the corners.
(It is probably wise to avoid placing the speaker so that the
distance from the woofer to the floor or the vent to the
floor is equal to or a low submultiple of the distance from
the woofer to the side wall or the vent to the side wall.) The
sound of the Technics is crisp and clear, with a rather etch-
ed-out definition of the high end. The bass end is solid
and tight—and capable of reproducing orchestral funda-
mentals with authority. While we found no style of music in
which the SB-6000A seems notably weak, the symphony
orchestrais its natural habitat. Strings, winds, and percus-
sion are convincingly reproduced, and none is favored at
the expense of others.

And what of the “linear phase’ (which is better called

ANECHOIC RESPONSE CHARACTERISTICS

105 {1 watt input
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90 i %:/_'::1 T
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70 Average omnidirectional resp

———————— Average front hemispheric response
65 — - —— On-axis response T~
20 50 100 200 50 1K 2K 5 10K 20K
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uniform time delay)? As we have found with other models
designed for this characteristic, the principal subjective ef-
fect is an enhancement of the front image—including its
apparent depth—at the expense of hall ambience, but we
hear it more in the Technics than we have heard it else-
where. The sound is very pleasant, for our tastes especially
so when the recording contains a large amount of rever-
beration. With a “drier”” recording the sound becomes
highly analytic, which should be very enjoyable for a lis-
tener seeking the perspective of the podium.

Like any loudspeaker, the SB-6000A has properties that
must be evaluated by personal audition. One of these is its
(relatively mild) coloration. Another, which is more strik-
ing, is its partiality to the front image. There is also the fact
that the listening position is rather restricted—which is
really a tradeoff for the accurate time response. But if
being close to the music is important to you, this is a
speaker that certainly can put you there.

CIRCLE 132 ON READER-SERVICE CARD

in this issue, HIGH FIDELITY is introducing a new
format for loudspeaker frequency response curves.
Readers familiar with the speaker graphs that for-
merly (until about a year ago) appeared in our re-
ports will notice several differences—all calculated,
in our present format, to forestall the questionable
assumptions that we found readers might make on
the basis of the old graphs. The curves are identi-
fied as “anechoic,” meaning that they reflect the
behavior of the speaker in a totally nonreflective
environment. The bass end of the curves stops at
63 Hz, which is about as far down as we can be
reasonably confident of data taken in a chamber
of the dimensions used at CBS. And response below
500 Hz in a real listening room will, as the graph
suggests, vary from the anechoic response—per-
haps drastically, depending on the size and shape
of the rcom, its furnishings, and the position of the
speaker. We will continue to discuss considerations
such as these in the texts of our reports.

Also new is an improved measuring technique for
distortion—which allows us to characterize it at
all significant frequencies in the loudspeaker pass-
band—and a revised form of efficiency (sensitivity)
data; see “‘In the Loudspeaker Testing Lab’’ in this
issue.

The Baron Has a Wide Domain

The Equipment: KLH Model 355 The Baron floor-standing
loudspeaker, in walnut-veneer enclosure. Dimensions: 14
by 35% inches (front), 12% inches deep. Price: $399. War-
ranty: “limited,"” five years parts and iabor. Manufacturer:
KLH Research & Development Corp., 30 Cross St., Cam-
bridge, Mass. 02139.

Comment: Loudspeaker manufacturers have a way of ap-
pearing and (perhaps to a lesser extent) disappearing.
KLH is one of the exceptions. it's not the oldest loud-

speaker operation, to be sure, but in this fast-moving field,
it does claim enough bottle age to be a rarity.

The new Baron (Model 355) is a tower-type, three-way
system, well finished on four sides in oiled walnut veneer.
It rests on a short recessed pedestal that serves to protect
the color-coded three-way binding post connectors on the
bottom. A black knit grille is readily removable to reveal the
three drivers and the continuously variable midrange and
tweeter level controls.

The driver complement consists of a 10%-inch woofer in

H1GH FIDELITY MAGAZINE



a ducted-vent enclosure, a 13%-inch domed midrange, and
a 13%-inch domed tweeter. CBS Technology Center reports
a smoothly rising impedance curve from a minimum of 4%
ohms, the nominal impedance (at 150 Hz), to a plateau of
11% ohms (between 2 and 10 kHz) to 14% ohms at 20
kHz. Over-all, the impedance probably averages close to
the 8 ohms at which it is rated by KLH.

With the midrange and tweeter controls at their mid-
points, the average omnidirectional response in the ane-
choic chamber is within +1%2dB from 90 to 1,600 Hz. The
response then shelves off rapidly by 4%z dB and remains
within £2 dB from 2 to 12.5 kHz after which it again falls
rapidly. Below 90 Hz, the output rises to a 5-dB peak at 63
Hz before rolling off gradually. The response remains
within + 5% dB from above 12.5 kHz down to somewhere
in the region of 30 Hz—a very broad range. The 300-Hz
pulse response is very good; the 3-kHz pulse response
shows signs of overhang.

The efficiency of the Baron is somewhat below average
with an 77Y%2-dB average omnidirectional sound pressure
level at 1 meter with a 0-dBW (1-watt) pink-noise input,
250 to 6,000 Hz. The system is very good in dynamic
range, however, it accepts a full 20 dBW (100 watts) of
power on a continuous basis without complaint, delivering
a 105-dB SPL at 300 Hz. On pulses it easily develops more
than 113Y2 dB peak SPL and can accept 28% dBW (750
watt) peak input, the limit of the lab amp's capability.

The second harmonic distortion at bass frequencies is
about par for the course at low power levels—and just a
trifle higher than average at levels near 100 dB SPL. How-
ever, the more annoying third harmonic is much better
controlled than average at all power levels and makes up
for the slightly increased second harmonic content at the
higher levels. With a 0-dBW input, the second harmonic
distortion is under 0.5% for frequencies above 140 Hz and
barely exceeds 1% even at 30 Hz. Similarly, the third har-

OCTOBER 1977

monic content rarely exceeds 0.6% for frequencies above
45 Hz.

At higher power levels—equivalent to 100 dB SPL at 300
Hz—the distortion is more severe but still well controlled,
especially in third harmonic content. In general, the third
harmonic is below 1.5% from 70 Hz on up except around
500 Hz, where it reaches 2.5%. At 30 Hz, it is only about
3.5%, and is almost negligible above 2.5 kHz. Second har-
monic content is more severe—about 5% at 60 Hz and 12
kHz; 3% or less from 160 Hz to 9 kHz.

After some experimentation, we settled on listening to
the Barons with the midrange control fully advanced and
the tweeter control three-quarters of the way up. These
settings provided the best over-all balance in our listening
room for the majority of music, though with some pop mu-
sic we preferred the tweeter control fully advanced.

The bass response of the Baron is solid and extended.
The peak in the 63-Hz region is most noticeable in the lower
organ registers and on string bass passages, where certain
notes are accentuated somewhat. It also adds a bit of
heaviness and overhang to the deeper drums. The rather
gradual rolloff below the resonant peak, however, extends
the usable response to a much lower frequency than most
speakers are capable of, and the Baron reveals lower regis-
ters with a great deal of authority.

With the midrange control fully advanced, most of the
higher voiced instruments—especially the woodwinds—are
also reproduced quite well. The transient response is ac-
ceptable, but the strong suit of the Baron is its ability to
create a realistic stereo illusion—wide and deep. This is an
easy-listening system that should appeal to a broad cross-
section of music lovers.
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KLH informs us that roughly forty units of The Baron
with serial numbers in the range from A35500101 to
A35501585 and B35501586 to B35504001 bear a
manufacturing defect of the woofer cone that could
cause failure and, conceivably, ignition at high levels of
input power. If you own a Baron whose serial number
identifies it as subject to this defect and you have not
been contacted by the company, you are requested to
write to: KLH Service Division, 30 Cross St., Cambridge,
Mass. 02139. Alternatively, if you live outside Mas-
sachusetts, you may call the toll-free number 800-225-
1157. Massachusetts residents may call 617-491-5060
collect.
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And in This Corner ... David

The Equipment: Visonik D-50 loudspeaker system in plas-
tic case. Dimensions: 4% by 6% inches (front), 4% inches
deep. Price: $109.50 (also available as mobile unit,
D-502MO, $122). Warranty: “limited,” five years parts
and labor (one year parts and labor for D-502M0). Manu-
facturer: Heco-Hennel and Co., West Germany; U.S. dis-
tributor: Visonik of America, Inc., 1177 65th St., Oakland,
Calif. 94608.

Comment: With an obvious reference to the Biblical young-
ster who felled a giant, Visonik of America has announced
the German-made David line of loudspeakers. The D-50,
sharing honors for runt of the litter with the slightly more
efficient D-30, constitutes a bare but hefty handful with a
sound that belies its tiny size.

The cabinet is molded from a high-density, high-impact
black plastic that appears very much like metal. A recessed
slot on the back panel is provided so that the D-50 can be
hung on a wall with a single screw. Connections are made
via two binding screws on the rear with the polarity indi-
cated by molded markings on the cabinet.

This is a two-way sealed system with a 3%-inch long-
throw woofer and a %-inch soft-dome tweeter. No level
controls are provided, but our listening tests (and the lab
data) suggest that they are unnecessary. In the anechoic
chamber at the CBS Technology Center, the average om-
nidirectional response was within +3 dB from 100 Hz to
12.5 kHz. Over that range, that’s one of the smoothest re-
sponse curves we've seen. The front hemisphere and on-
axis curves are very similar to the omnidirectional curve,
with the response holding up to 16 kHz—the limit of the
test—and indicate very good dispersion. Below 125 Hz, the
response falls off smoothly at roughly 12 dB per octave.

The impedance curve is reasonably smooth and remains
between about 3% ohms (the nominal impedance) and 15
ohms across-the entire audio band. The average imped-

ance of the system is more like 6 ohms (Visonik rates the
speaker at 4 to 8 ohms), but we would caution against par-
alleling pairs of D-50s on a power amp not rated for a 2-
ohm load.

In a speaker of this size, a smooth, extended response is
not free, and (typically) the price is reduced efficiency. The
average sound pressure level, measured omnidirectionally
from a 0-dBW noise input, is only 723 dB, or about 10 dB
below average. David obviously is as power-hungry as its
Biblical namesake.

Fortunately for its dynamic range, the system can digest
the power it gobbles—especially in the midrange and
highs. On a.continuous basis, the D-50 will accept almost
20 dBW (100 watts) and deliver a sound pressure level a
bit over 95 dB at 300 Hz before showing signs of breakup.
On puises, the speaker accepts the full output of the lab
amplifier—29% dBW (950 watts) peak—for a peak SPL of
105 dB.

While David does very well at reasonable sound pressure
levels, its muscle is limited. This shows up in the distortion
measurements. At 75 and 85 dB SPL (300 Hz), the third
harmonic content is under 0.1%, much less than that of
most speakers. Second harmonic is higher (0.22% at 75
dB SPL and 0.6% at 85 dB SPL)—about average. But at 95
dB, the D-50 does exhibit somewhat higher distortion than
average and is subject to buzzing just beyond that. At a O-
dBW level, the combined second and third harmonic dis-
tortion remains below 1% at frequencies above 150 Hz. At
17 dBW (50 watts), the distortion stays below 6% at fre-
quencies above 150 Hz. Below that (predictably, from the
size of the woofer), the distortion increases sharply.

But small woofers have advantages to offset their limita-
tions. The low mass improves transient response, and the
small size approximates a point source radiator to a higher
frequency. The D-50, for example, has an exceptionally ac-
curate pulse response—in fact, one of the best we've seen.
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In the listening room, it shows excellent dispersion and
transient response—again, equaling some of the best sys-
tems we've heard.

For our listening, we set the speakers flush against the
front wall at about ear level. We found the amount of
sound coming from those tiny boxes truly amazing. True,
the lowest couple of octaves are missing and the distortion
in the lower registers is more apparent than in many larger
systems. But there isn’t that much music in the very lowest
octave, and the distortion apparently consists mostly of
second and third harmonics, which are not particularly dis-
turbing. Given a familiar harmonic array, the mind tends
to fillin the fundamental even when it’s not there. So these
speakers subjectively have a lot more bass than test meas-
urements would indicate, even though the lack of really
low fundamentals is noticeable on timpani, organ pedals,
and the like.

The midrange and treble are excellent, and the over-all
balance is very smooth. Both male and female singing
voices are very well reproduced, and reproduction of
brushed cymbals and brass instruments is exceptional.
The dispersion is excellent, and the stereo imaging has
reasonable depth and fine lateral stability.

The David D-50 is an impressive loudspeaker, particu-
larly in view of its compactness and price. It reproduces

OcCTOBER 1977

the major portion of the music spectrum and does so
extraordinarily well. That its roar cannot equal Goliath's
and its bass depends partly on psychoacoustic sleight of
hand barely detracts from the convincing musicality of its
illusion. And in the size af room that welcomes the minus-
cule dimensions of this speaker, such limitations of loud-
ness and range are easily less than paramount. Given a
powerful sling—an amplifier capable of 17 dBW or more
will suffice—David can worry many a giant.
CIRCLE 131 ON READER-SERVICE CARD
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EPI’s 200: Simple, Basic

—and Musical

The Equipment: EPl Model 200 loudspeaker system in
oiled-wainut enclosure. Dimensions: 17 by 30% inches
(front), 11'2 inches deep; intended for vertical use. Price:
$225. Warranty: *‘limited,” five years parts and labor.
Manufacturer: EPI Division of Epicure Products, Inc., 1
Charles St., Newburyport, Mass. 01950.

Comment: In an era aof **special’’ loudspeaker designs, the
new EPI 200 may seem a mite conventional: just a very
good two-way speaker with a not very fancy price tag—
which, as a matter of fact, is rather special in itself. Epicure
is quick to point out that the woofer design marks a depar-
ture for the company (or for any company located within
the citadel of acoustic-suspension design, if not for the in-
dustry at large) in that it employs a passive radiator for
higher efficiency and more extended bass than has been
the rule in past models. Another claim is lowered distor
tion. Both seem justified.

Efficiency (or sensitivity) is above average at 82'2 dB of
sound pressure level for the voltage equivalent of 0 dBW (1
watt) into the nominal impedance, measured omnidirec-
tionally at 1 meter with the usual noise input employed by
CBS. This may sound on the low side in comparison to the
on-axis figures we have been showing in the past (it meas-
ures 88Y%a dB by that method); it is certainly higher than one
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DB SPL AT 1 METER

would expect from an acoustic-suspension system. At the
equivalent of 0 dBW input, harmonic distortion (both sec-
ond and third) is in the neighborhood of 0.5% from 60 or
70Hz up to about 2 kHz; above this range it subsides to an
average of 0.2 to 0.3%, while below 40 Hz it rises sharply.
At lower input levels, distortion continues to fall (to the
neighborhood of 0.25% in the midbass and bass), at
higher levels the second harmonic content rises more rap-
idly than the more objectionable third harmonic. By the
time the speaker is driven to 100 dB (at 300 Hz) second
harmonic distortion in the midrange is up to around 2%,
while the third still is below 1%. At this input level, how-
ever, there is a sharp rise to relatively high distortion of
both types at around 1.5 kHz. (We suspect that, driven this
hard, the tweeter diaphragm may be pushing the limits of
linear excursion in its lowest range, since crossover ap-
pears to be at about 1 kHz.) Second harmonic distortion
above 3 kHz and third above 2 kHz are very well con-
trolled—generally below 0.5% and 0.3%, respectively.

In steady-state testing, CBS found that it could drive the
speaker to 108 dB (with the equivalent of 20 dBW, or 100
watts, of input, the limit of this test) without excessive dis-
tortion. On pulses, the 200 handled all the test amplifier
could deliver—the equivalent of 29% dBW (857 watts)
peak—and deliver 117% dB peaks without excessive dis-
tortion. This, combined with the very low distortion at low
levels, documents the system’s excellent dynamic range.

Before going on to factors that are more obviously re-
lated to listening quality, we must add a note about imped-
ance. EPI specifies ““4 ohms DC, 8 ohms nominal." The
curve measured in the CBS anechoic chamber shows the
typical double bass-resonance peaks of such a port-
equivalent, passive-radiator system, followed by a dip to
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the lab’s nominal impedance, at 4.2 ohms. In the mid-
range the measured impedance rises to just over 8 chms
at around 1 kHz, only to fall again to a little under 4 ohms
between about 4 and 10 kHz. Most musical energy (at
least in classical music) tends to fall in the range between
approximately 200 and 1,000 Hz—not squarely on the 8-
ohm portion of the impedance curve. Conservative prac-
tice therefore would suggest that, in considering multiple-
speaker hoakups, you approach the 200 as a 4-ohm model
(which precludes paralleled pairs across the outputs of
most solid-state amps). And on synthesizer rock, with its
very high high-frequency levels, the impedance dip in the
treble may also prove troublesome in parallel hookups.

The anechoic response curves accurately represent
what we hear in the listening room. This is a speaker of ex-
ceptionally smooth response—very flat (within only +2%
dB between about 100 Hz and 7 kHz, measured omnidi-
rectionally) throughout the upper bass, midrange, and
lower treble, with a slight emphasis to the bass just below
this range and a gradual (a little less than 6 dB per octave)
rolloff above it. Excellent dispersion is maintained out to at
least 10 kHz.

On the back panel (along with color-coded, spring-
loaded connections for bared leads) is a three-way tweeter-
level switch: NORMAL/LOW/MEDIUM. The lab used the NOR-
MAL position in testing, and we found we preferred it with
most recordings. In MEDIUM, 3 dB is shaved off the tweeter
response above about 2 kHz, which might be useful in a
room with a hard acoustic edge (though correcting the
acoustics themselves would seem preferable). The addi-
tional 2%2 dB or so that is shaved off by the Low position
dulls the sound appreciably and offers no material advan-
tage in the average acoustics of our test listening room.

At the low end, the sound is full and extended. EPI rates
response to 34 Hz—a reasonable figure, in our estimation,
on the basis both of listening and of the lab data. The
hump at the 63-Hz-band anechoic response suggests the
possibility of boominess, particularly if the 200 is placed in
a corner; but mounted on a wall well above the floor, the
speaker gives clean, true bass and excellent balance.

Generally speaking, the sound is exceedingly uncolored.
At high listening levels, piano runs and similar material
show a roughness that we ascribe to the aforementioned
distortion that appears at the bottom of the tweeter's
range when itis driven hard. Aside from this, the EPI 200 is
self-effacing; there are no littie oddities to nag nor charac-
teristics to bemuse. Whatever the program material, we
find ourselves listening to it, rather than the speaker. And
that, to our mind, is just as it should be. In its entirely un-
spectacular way, the 200 is a very fine loudspeaker indeed.

ESS/Heil’s “Power Ring” Tempest

The Equipment: ESS Tempest LS-5 loudspeaker system in
wood case. Dimensions: 14 by 24% inches (front), 14%
inches deep; intended for use vertically as delivered, but
tweeter may be realigned for horizontal use. Price: $219;
also available as Performance Series Model 5 in vinyl-finish
cabinet and without controls, $205. Warranty: “limited,”
three years parts and labor. Manufacturer: ESS, Inc., 9613
Oates Dr., Sacramento, Calif. 94827.

Comment: By now, most high fidelity aficionados have
heard of, if not heard, the Heil AMT (air-motion trans-
former). This unique midrange-and-up driver that literally
squeezes the air from its pleated diaphragm has been
widely acclaimed for its transient response and power-
handling capability. A new Heil AMT—dubbed the Power
Ring—makes its appearance in the ESS Tempest LS speak-
ers. The Power Ring radiates only to the front hemisphere
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rather than being ‘“‘bipolar’’ like its predecessor.

In the LS-5, the Power Ring is combined with a 10-inch
woofer and a rear-mounted, 10-inch passive radiator in a
stained oak-veneer cabinet of bookshelf dimensions.
Power input is via a pair of spring-loaded, color-coded con-
nectors mounted in a recess on the rear panel. A contin-
uous control tailors the output of the Heil driver, through a
range from 3 dB above “flat’’ response to totally off.

Measurements taken at the CBS Technology Center re-
veal a smooth, well-controlled impedance curve over the
audio band. The nominal impedance measures 4.4 ohms,
while a minimum impedance of 3.6 ohms occurs at about
150 Hz. From there on up the curve stays between 4.8 and
6.4 ohmes. If two pairs of LS-5s are to be used, ESS advises
a series rather than a parallel connection to most ampli-
fiers.

The LS-5 is just about average in efficiency—80% dB av-
erage sound pressure level from a 0-dBW (1-watt) input
measured omnidirectionally—and it doesn’t flinch when
driven hard. No untoward behavior is elicited by a 20-dBW
(100-watt) 300-Hz signal, from which the unit delivers 108
dB SPL. On a puise basis, the lab amp reached its limit (29
dBW) before the LS-5 did, so the peak SPL is above 117
dB.

Above 100 Hz, the second harmonic at a 0-dBW level is
well controlled, averaging about 0.3% to 0.4% out to 2
kHz. Above 2 kHz, the distortion averages 1% to 1%2% out
to 10 kHz. Between 100 and 70 Hz, the second harmonic
content increases to 2%. At a drive level equivalent to 100
dB SPL at 300 Hz, the second harmonic distortion in the
midband and high end is not much different, but it is
slightly greater in the bass, as one might expect. It aver-
ages about 0.6% above 125 Hz, with a few sharp peaks,
and increases to 2% at 100 Hz and 5% at 67 Hz.
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The third harmonic content is even lower—less than
0.6%, 60 to 2,500 Hz at 0 dBW, and less than 0.8% above
2,500 Hz—although below 60 Hz it increases rapidly. At
100-dB SPL (at 300 Hz), the third harmonic is still mostly
below 0.6% from 82 to 2,500 Hz, increasing to 5% in the
region of 35 to 70 Hz. If anything, the third harmonic in the
high frequency region is even less at the higher level. The
high-level THD of the Tempest LS-5 is much better than av-
erage in the treble and midbass regions.

The frequency response in CBS’s anechoic chamber is
quite smecoth. Except for a €%-dB depression around 5
kHz, the average omnidirectional response is within +4
dB from 63 Hz to 10 kHz with the region above 1 kHz on
average a few dB below the bass. On axis, with pure tones,
some interference between the drivers is observable near
the crossover frequency (2,400 Hz). This also shows up on
the 3-kHz tone-burst test, where it appears that one driver
“speaks’’ before the other.

As ESS points out in the well-written owner’s manual,
you should experiment with placement of the Tempest
LS-5 in your listening room. With its rear-mounted passive
radiator, the speaker cannot be placed flat against a wall.
At least an inch of separation is required, and 3 to 5 inches
produces the strongest bass response—perhaps excessive
bass response for some tastes, with a bit of a tubby sound,
although it adds “punch” to a kick drum. A position sev-
eral feet out irito the room appears to tighten the bass a
good bit, as does raising the system above the floor and
keeping it well out of corners. Thus, bookshelf placement
might be a definite advantage. (Since the Power Ring has
much better dispersion in one plane than in the other, it
should be reoriented if the system is placed horizontally on
a shelf; ESS provides an Allen wrench and instructions.)
After some experimentation, we set the environmental
control three-quarters of the way up, with a slight treble
cut in the preamp.

The transient response of the Heil is superb, and this
shows up most prominently on high-pitched percussion:
cymbals, keys, castanets, etc. The low percussives that are
handled by the woofer system are not as well rendered:
The bass tends to be rich, dark, and sonorous, rather than
clearly and sharply etched. The stereo imaging is fair but
lacks depth and is a bit unstable. We note a slight edge on
violins and also on singers, who are made to hiss a bit on
sibilants.

Like most speakers, the Tempest LS-5 has a character of
its own: rich, warm, solid bass and sparkling, almost
etched treble, qualities that may be designed particularly
to please rock and big-band jazz listeners. With its ex-
traordinary ability to make loud music with reasonably low
distortion, the LS-5 is ready to take on the type of large,
absorbent listening room that simply overwhelms less
powerful speakers. And for nome disco use, it's a natural.
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HiFi-Crostic No. 29 by William Petersen
H t]Q 2|y 3 | 41y 51M 6 7H 8l w 9|v 10 U  1fs 12ja 3] x  as
DIRECTIONS
1 2 23] o xle 26|s 2
Foo15]8 18]D  17|H 18 c e i [N (A i) 2 To solve these puzzies—and they
aren’t as tough as they first seem —
H 280 29|u Y 3w 32fv B E  234fy 35[{A 36|M 37[F 3s]B 39 Q40 supply as many of the Output words
as you can in the numbered dashes
G 4a1|n a2|N a3|v sy as|o a6|u 47 a6]e  4a9{M solL sy a2 w s3|H s4]y 55 following the Input. Uniess otherwise
specified inthe Input, the Output con-
T G S TGS, e ot 52lx  @|n ealp o8 T T o 68 sists of one English word. "Comp.
means compound, or hyphenated,
waord
7 P 77 W 78 79|H 0| v 81|y 82
W 8|S 701y 7B T72{H 73 N SE 79 9 e Transter each letter to the square
" in the diagram that bears the corre-
S 8]y 84 k 85[x es[e 87|R 88 salm  wls @ Y 92fH 93D 94 F 95 sponding number. After only a few
correct guesses you should begin to
K 96w 97[u 98|G 9y 100{m 101|c 102 103 s 104(H 105l F w06/0 107|Q 08 109 see words and phrases emerging in
the diagram, which when filled in will
R 10|E 1n Y n2lF 113[m 11a|lH s ne|lw 117]c 1sfo e 120 N o121 |T 22 Conlalhaquotalloq related to music,
recordings, or audio.
The words in the quotation are
12 3 R 1311 Q 320 A 13318 134[{D 135 W 136
Y 123|F 1241 125\ P 126|D 127 w128 9lm 130 | separated by darkened squares and
do not necessarily end at the end of
S 137|uU i38|F 139 ¢ 140|M 143 | E 142 | v 143 D 144] R 1451 H 146 U 1471 148 |M 149 |Y 150 a row
Try to guess at these words and
N 151|B 152(L 153 D 154|A 155[/0 156 157K 158 M 159 U 180[ Q 161 S 1682|1163 transter each newly decoded letter
back to its appropriate dash in the
J 164|w 165|D 166 R 167|v 168 wa[H 170l o o a7l y ara[n 17ale s lw o 1efe 17 Output. This will supply you with
further clues.
182 ! 184 K 185] X 186 W 187| N 188|H 189 |M 190 | L 191 A final Slietfiine source of the
Foo178ju 1791 € 180[T 181 SRS e quotation — the author and his work
— will be spelled out by the first letters
S 192|y 193[ K 194]F 195|A 196]|C 197 O 198]H 199|M 200] O 201 A 262 K 203 in Output, reading down
The answer to Hifi-Crostic No. 29
U 204fs 25|y 206 x 207]D 208{Q 209|H 210| M 211 will appear in next month's issue of
HIGH FIDELITY
INPUT OuTPUT INPUT OUTPUT
A. Small Andean guitar made 36 155 133 20 66 196 103 202 N Giordano 43 174 151 7 75 188 124
of an armadillo shell ,
Q. Spurious harmonics and 71 788 23
hum added to a signal (ab-
B. Polish basso  (1874- 9
1946), Metropolitan star 182 65 72 134 152 16 175 39 brev.)
on early Columbia rec- e o
ords (full name) 116 49 P. With “distortion,” signals 126 77
from spurious Interaction
) of simultaneous tones {ab-
C. Performed in an opera 120 19 102 197 brev.)
D. American brand of old Q. German-American opera :
German music publisher 46 56 208 17 144 29 166 135 impresario (1846-1919), 13 201 8 68 132 2 156 40
(full company name) built Manhattan Opera
154 127 107 94 House (full name) 25 209 119 108 79 172 61 161
E. Less mellow of resonant 87 26 180 111 142 34 R A n Venice, Jo-
hann Strauss operetta 10 e LSS 6 7
F. Pamina in Bergman's
Magic Fiute (full name) 5 95 178 124 48 38 113 195 S. Verdi opera (2 it wds) 70 205 192 162 12 104 83 27
139 106 137
= = - T. Isabelle harpsi-
G. Lite’s work 183 41 99 M8 177 157 chordist: Purcell suites on 58 181 122
Oiseau-Lyre
H. Mahier song cycle (Ger.) 28 80 54 115 170 129 1 93
U. American raglime com-
105 64 42 73 199 189 18 poser (1868-1917; tul | 204 99 179 %0 4T 147 8
0! name)
138 160 82
146 210
I. Dutch jazz bass player (ful @ TE B T T 7% TE T ¥ Hiayan Sygphagly Ner\ 92 81 10 44 168 33 143
professional name) . N
W. Rosina aria in Rossini’s #f 57 176 187 89 78 117 165 128
8 67 Barbiere di Sivigha (4 h.
wds.) _
_ 9 97 32 136 53
J. Chopin forte 35 71 5 164 9N
K. Device with an indicator 1o X. “Well, hardly ever 63 86 14 207 186
show recording level (ab- 85 185 194 21 158 96 203
brev. and wd.)
L. British record label 76 5 191 153 Y. Operetta by Oscar Straus 100 150 173 60 45 112 31 206
(3 Ger. wds.)
M. English-born conductor =
o hus Bgzn BIGHEA tor 9 50 37 74 130 190 169 159 123 3 52 193 84 55 22
his  100th-birthday con-
cert (full name) 200 62 6 114 1417 211 149 100 g

n
=)

Solution to last month’s HIFI-Crostic appears on page 6.
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B-1-C VENTURI, Westbury, N.Y. 11590. B

B-1-C VENTURI proudly announces

Twicein the pastfour years, B-|-Cinnovations
have significantly changed loudspeakers.

In 1973, B'I-C applied the venturi principle
to speaker design (U.S. Patent #3,892,288) and
introduced B-I-C VENTURI™ Speaker Systems.

That ushered in the high-efficiency era, with
many long-time leaders quickly attempting to
follow our lead

In 1976, B:I-C perfected a series of monitor
and control functions that equipped speakers to
make the entire system perform better, and intro-
duced the System Monitor Speaker.

That gave the loudspeaker a new role in the
stereo system, and the user the ability to purify his
system's output.

Today, the changes we havetoannounceare
significantin a different sense.

The new Formula 6 and Formula 3 models
(on optional bases below) represent no major in
novations. But they complete a line of speakers
that has already established fundametal new
principles of speaker design and perfaormance.
Principles that wi | endure for years tocome.

The Formula 6 Spec Il brings the number of
Monitor Series Soeakers to three, and f lis a size

@ '.

and system design position between the 5 and 7.
And the new Formula 3 fills a similar slot between
the2and 4.

Thus, whatever stage of upgrading a music
system is in, there’s a B:-C VENTURI Formula to
fill that need.

And there’s a further significance, we think.

The astute audiophile is fully aware that, in
the speaker business, technological exercises
abound. And that many yield marginal improve-
ments at very high cost.

At B-I-C, our approach is quife the opposite.

Rather than esoteric speaker designs for a
few, our commitment is to fundamental speaker
advancement for many. And that is why B--C
VENTURI speakers remain way ahead without
being way out.

For literature on all seven B:-C VENTURI
Formulas, write us at the address below.

Bl1IC)

1]

B8+C VENTUR

BIC VENTURI SPEAKER SYSTEMS

TOMORROW'S TECHNOLOGY TODAY

c. B 1-C VENTURI and BICONEX are trademarks of British Industries Co. Division of Avnet, Ir ( da: C.W. P

two new speakers,and no big changes.




HOW
TO GET THIS
MAXELL
TAKE-UP REEL
FREE.

Now when you
buy three 7- or 10-
inch, 1.0 mil, Maxell
Ultra Dynamic Open
Reel Tapes, aside
from getting the best
recording tape
anywhere, you'll get
a precision metal
Maxell take-up reel
at the best price
anywhere.

Absolutely free.
Offer good while

supplies last.

Maxell Corporation of America. 130 West
Commercial Ave.. Moonachie, N.J. 07074
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Opera Rara. We hope you read Higu
FIDELITY's classified ads as avidly as
we do. Recently we were intrigued by
the announcement of recordings by
Opera Rara in London and wrote for
more information. Along with de-
tailed descriptive material. we re-
ceived a long and informative letter
from Opera Rara's Don White, ex-
plaining what the organization is and
how the Opera Rara Record Club
came to be. We quote in part:

“Opera Rara was formed in 1970,
the brainchild of Patric Schmid of San
Francisco and myself. In the past
seven years Opera Rara has given the
first modern revivals of Meyerbeer’s /|
Crociato in Egitto and L'Etoile du
nord, Mayr's Medea in Corinto (in its
original 1813 Naples edition), Merca-
dante's Gli Orazi e i Curiazi and Vir-
ginia, Offenbach’s Robinson Crusoe
and Christopher Columbus, Viardot's
Cendrillon, Poniatowski's Au travers
du mur, and Donizetti's Maria Pa-
dilla, Maria di Rudenz, Rosmonda
d’Inghilterra, Castello di Kenilworth,
Torquato Tasso, L’Ajo nell’imba
razzo, Le Convenienze teatrali (one-
act version), and the Malibran edition
of Maria Stuarda. Apart from Medea
in Corinto (available on commercial
disc), every one of these has turned up
on pirate records!

‘We therefore decided to beat the
pirates at their own game by making
the records ourselves, commercially.
The biggest problem was, of course,
how to pay for the recordings, when a
three-disc set costs in the region of
$40,000 to package (even with young
artists and conductors not well
known to the record-buying public).
Our answer was a subscription club,
with the purchasers themselves pay-
ing for each recording in advance.
Would it work? The response has
been incredible. Our first recording,
Donizetti's Ugo, conte di Parigi, is al-
ready paid for and will be done in July
with Janet Price as Bianca, Yvonne
Kenny as Adelia, Christian du Plessis
as Folco d’Anjou, and Alun Francis
conducting the New Philharmonia
Orchestra (Bob Auger, probably the
most famous’ British recording engi-
neer, will be in charge of the technical

side) and will be available to members
in mid-August. As there will be no
public performance, there cannot be a
pirate recording of it either! The sec-
ond recording, Offenbach’s Christo-
pher Columbus, is nearly paid for [as
of April 29).

The other wonderful indication of
interest is the response to the ‘mem-
bers’ request’ panel in our brochure.
The most requested work is Doni.
zetti's L’Assedio di Calais, and this
will most definitely be in our second
recording season. Not far behind are
practically anything by Mercadante,
Gomes’ Il Guarany, Pacini's Maria
Tudor . .. so there is no chance of our
running out of ideas for the next hun-
dred years!

“Opera Rara has also become fa-
mous for discovering new young tal-
ent, and our list of discoveries in-
cludes Christian du Plessis, Janet
Price, Yvonne Kenny, Sandra
Browne, Graham Clark, Bruce
Brewer. Some have made their U.S.
debuts already (Price in San An.
tonio’s Rienzi, American-born Brewer
with Beverly Sills in Barber of Sev-
ille); Brewer has sung in Rameau's
Indes galantes for CBS, while Du
Plessis is known for his Cecil in Sills's
Stuarda and recently sang Mathisen
in the CBS Prophéte.

The plan is to record four operas a
year (including one by Donizetti),
with all members agreeing to buy at
least three of the four. Planned for the
first year, in addition to the Donizetti
and Offenbach works (the latter in an
English translation by White), are
Meyerbeer's Dinorah and the Ricci
brothers’ Crispino e la comare. Each
set will include three stereo discs and
a full libretto, and each will cost
£8.99 (or $20 if you pay in dollars)
plus postage. There are discount
prices for prepayment of three or all
four of the year’s offerings: £24.28
(850) plus postage for three sets,
£32.37 ($65) plus postage for four.
Postage for U.S. and Canadian mem
bers is $5.70 per set surface mail, $8.00
per set by air. Write to the Member-
ship Secretary, Opera Rara Record
Club, 8 Haverstock St., London N1
2DL, England.

Early Music Group. Reviewing the
late David Munrow’s “The Art of the
Netherlands™ in August, Susan T.
Sommer had special praise for lutenist
James Tyler, who was performing at
the time with Munrow's Early Music
Consort of London. Last year, how-
ever, Tyler—an American who began
his career as soloist with the New
York Pro Musica—formed his own
group, appropriately enough called
the London Early Music Group. Now
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TRUTH I
LISTENING

P Call it accuracy.
Or faithful reproduction.
— Or flat energy response.

We at AR simply call it
“truth in listening,” and when
you think about that you
realize it's what high-fidelity is
all about.

And it’s one of the reasons
the hottest new name in
speakers seems to be the one
you’ve known for so many
years: AR.

Because we’ve made some
changes, always remembering
that “truth in listening” made
us what we are today.

We've refined

styling.

We’ve added new

models so that the

ones you see here

cover the market from about
$65 to about $450.

| We’ve improved power-

| handling with revolutionary

liquid-cooled drivers.

We've even up-graded
distribution so that now you'll
find AR only in quality high-
fidelity stores.

And if all this sounds good,
ask about the AR warranty on
performance.

You'll like what you hear,
and that’s a promise.

For information and “specs”
pick up our new catalog from
your high fidelity dealer or
write to us at the address below.

“™TELEDYNE ACOUSTIC RESEARC
AN‘ 'Elﬁer\": )RVY( : D. M# z 2062

©1977 TELEDYNE ACOUSTIC RESEARCH
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Sound Reproduction
A PIONEER IN
MAIL ORDER

2 ‘N\NG
¢ Al
\06 \)“

SEND FOR OUR
CATALOG ON

PIONEER AND OVER
40 OTHER ,
FAMOUS BRAND &w
AUDIO COMPONENTS [~ -

AT LOW L
DISCOUNT
PRICES.

O PIONEER

Q ® TX-9500 1l AM/FM
0 STEREO TUNNER. | @ PIONEERY :
et ST 340000, CTF-9191 |=3=2&d |
v ‘. rergl 273% FRONT bela it .
- Ml T NS
AN 5A.9500 II STEREO LOADING

.« INTEGRATED
c€““‘1@£n_ AMPLIFIER

L L LIST $450.00 306(!)

CASSETTE Front access stereo

cassette deck with Dolby
g%:;gToo 29300 Noise Reduction System

qj

CT-F2121 FRONT, MF’IONR(;I% S MOTOR

CASSETTE | DECK| E .= Bla-EAD ~ AuTO-f I8\
WITH DOLBY NOISE| . ygqere: o2+ [|FEVERSE STEREO [N\
REDUCTION SYSTEM I 94" 000 7 IIﬁPTER 7‘/35%:/5‘.‘ ."_

.

LIST 5575.00391(” G

LIST 200.00.

135%
Order Now By Mail From..

OUND REPRODUCTION .

460 CENTRAL AVE., EAST ORANGE, N.J. 07018
(201) 673-0600
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MtInfosh cataroe
nd FM DIRECTORY

Qet all the newest and latest information on the new Mcintosh Sol-
id S}ate equipment in the Mcintosh catalog. In addition you will
receive an FM station directory that covers all of North America.

MX 113

Mcintosh Laboratory, Inc.
l East Side Station P.O. Box 96
I Binghamton, N.Y. 13904

I | name
TODA M | ADDRESS

H you are in a hurry for your catalog please send the coupon to Mclintosh.
For non rush service send the Reader Service Card to the magazine.
CIRCLE 33 ON READER-SERVICE CARD
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Tyler and his ensemble have been
signed to an exclusive RCA contract,
no doubt reflecting the increasing im-
pact of the prebaroque in the market
place. Already in the advanced plan-
ning stage. we are told, is an extensive
series devoted to Byrd, Taverner,
Dunstable, and other English compos-
ers of the period.

Stoky/CBS: Year Two. Leopold Sto-
kowski celebrated his ninety-fifth
birthday recording Brahms's Second
Symphony with the National Philhar-
monic for CBS, his first recording of
the work since his late-Twenties ver-
sion with the Philadelphia Orchestra.
The filler, the Tragic Overture, is
apparently a Stoky recorded first (in-
deed the conductor didn’'t recall play-
ing the piece since the Thirties).

For the second year of his six-year
CBS contract, Stokowski has a num-
ber of projects firmly lined up—in-
cluding a coupling of Mendelssohn'’s
Italian Symphony and Bizet's Sym-
phony in C, Rachmaninoff’'s Second
Symphony, and Beethoven's Pastoral.

Vladimir Ashkenazy, entrepreneur/
conductor. Gale Records (for first re-
views, see page 112) is planning to re-
cord pianist Vladimir Ashkenazy as
a conductor. We understand that one
work being considered is Shostako-
vich's Fifth Symphony. Ashkenazy,
who is a partner in the company, has
appeared before the recording mikes
as a conductor frequently. for both
Decca/London and EMI. And. yes.
Gale is the same Ira Gale whose turn-
table caused such a stir in the audio
world a year or so back.

Enticements from MHS. Musical Her-
itage Society has put into effect a new
price policy for all releases. The $3.50-
per-disc ($4.95-per-cassette) price re-
mains in effect for MHS members. but
the price for nonmembers has heen
raised to $4.95 per disc ($6.95 per cas-
sette).

That may, however, sound more on-
erous than it is, for MHS membership
still involves neither cost nor obliga-
tion. Members now receive notice of
new releases (among many other
things) in the form of Musical Heri-
tage Review Magazine, published
eighteen times a year and sent free to
MHS members. As always, members
may buy as many or as few records as
they wish. If that sounds like an irre-
sistible invitation, you can get more
information from Musical Heritage
Society, MHS Building, Oakhurst, N.J.
07755.

Dorati’s Seasons. Antal Dorati has re-
corded his second Haydn oratorio for
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IGH 2
ngEI.ITY s

ilver .
.. INCLUDING Silver _,
YOURSELF! AnniversaLy

Share with your friends this fas- I’ea ur
cinating anthology drawn from

America's leading journal of
music and sound ... and don’t
forget to order a copy for your ;
own library. The bt f e i 27 D00 frction
exacding puurnal A Mt

To celebrate the 25th anniversary of
HIGH FIDELITY, its editors have
selected fifty of the best articles from the magazine’s quarter century. More
than 300 pages of authoritative, brilliant, often controversial, always intriguing
insight — featuring such outstanding writers as:

e Aaron Copland on Mozart e Ashley Montagu on women composers
e Roland Gelatt on Verdi’s Italy e Gunther Schuller on Duke Ellington
e Wieland Wagner on Richard Wagner e Gene Lees on Johnny Mercer
e Milton Babbitt on the credo of avant-garde composition
e Colin Davis on Berlioz e Leonard Marcus on Bach e Conrad Osborne
and John Culshaw locking horns over Culshaw’s stereo recording
techniques ...and much, much more!

Clearly it's one of the outstanding books about music and recording published
in this century. Use the coupon to get copies for youand your friends promptly.

lo: WYETH PRESS Great Barrington, MA 01230
Sorry — we cannot

invoice. Pavment must lenclose$___ to copies (@ $9.95 each) of \
arcom/)(nw-ord('r. Allow High Fidelity’s SILVER ANNIVERSARY TREASURY. 1077
60 davs for shipping Send my books (postage prepaid by publisher) to:

Name

Address

Wyeth Press "

Great Barrington, MA 01230
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The Sound Shaper.
Because all rooms are

~ not created equal.
S

N l{] g
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i
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You can own the finest component system
and still be getting inferior sound.
Because unless you happen to have an acoustically
perfect listening room, your system and space probably
don’t match. Hard walls, soft carpets, glass tables, even the
size of a room can change sounds.

So ADC developed the new ADC 500 Sound Shaper
Frequency Equalizer.

By adjusting the twelve frequency levels you can actually
shape your sound to fit the shape of the room, and compensate
for spaces and textures that interfere with sound. You can even
tinker with the sound just for the fun of it: bring up a singer,
lose a violin, actually re-mix your recording.

The new ADC 500 Sound Shaper can get your system
into great shape.

/

AN

The Sound Shaper

ADC Professional Products Group. A division of BSR (USA) Ltd.. Route 303, Blauvelt, N.Y. 10913
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Decca/London. Like the earlier Crea-
tion, The Seasons features the Royal
Philharmonic and the Brighton Festi-
val Chorus; the soloists are soprano
lleana Cotrubas, tenor Werner Krenn,
and bass Hans Sotin. (For Decca/Lon.
don, Dorati has also recorded his own
Johann Strauss-derived ballet Gradu-
ation Ball with the Vienna Philhar-
monic; his new Beethoven-symphony
cycle with the Royal Philharmonic is
scheduled for domestic issue in the
Mercury Golden Imports series.)

Mrs. Dorati’s Haydn. Dorati's wife, pi-
anist Ilse von Alpenheim, has also
been recording Haydn—the piano so-
natas, for Vox. The sessions in the
Rosstyn Hill chapel, Hampstead. are
being engineered by a Decca/London
team; the latter company, of course, is
nearing completion of its own Haydn
series, by pianist John McCabe (issued
domestically on the London Treasury
label).

Kontarskys signed. The brothers Kon-
tarsky, Alfons and Aloys, have signed
an exclusive contract with Deutsche
Grammophon, extending the relation-
ship that has produced recordings of
the four-hand piano works of De-
bussy and Ravel and the Brahms Hun-
garian Dances. Already on tape are
works by Stravinsky and Bartok: fu-
ture plans include works by Schubert,
Brahms, and Schumann.

Fitzwilliam Shostakovich. it's now of-
ficial: England's young Fitzwilliam
Quartet—whose two Oiseau-Lyre
discs of Shostakovich quartets (Nos. 7,
13, and 14 on DSLO 9, May 1976; Nos. 8
and 15 on DSLO 11, February 1977)
have won high praise in these pages—
is now under contract to complete the
cycle.

Boulez’ Schoenberg. With soprano
Janis Martin and the BBC Symphony,
Pierre Boulez has recorded Schoen-
berg’s Erwartung for CBS. The likely
coupling: an as yet unscheduled
recording of Die glickliche Hand.

Pavarotti’'s Pag. Readers will recall
our earlier report of Luciano Pava-
rotti's Decca/London recording of
Mascagni’s Cavalleria rusticana, into
which Julia Varady stepped at the
eleventh hour as Santuzza. (The Alfio
was Piero Cappuccilli, the conductor
Gianandrea Gavazzeni.) Now the
tenor has added Leoncavallo’s I Pag-
liacei, for issue in tandem with the
Cav, though the two have only Pava-
rotti in common. In Pag, Mirella Freni
sings Nedda, Ingvar Wixell is Tonio,
and Giuseppe Patané conducts.
Recorded at the same time is a sec-
ond “Pavarotti in Concert” recital of
arie antiche. (-]
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Onkyo plays it by ear.

We'd rather sell sound than specs.

We are prcud of the sdecificatiorss on cur 2quipment. Ne
have p eny ofindependant, expert eLdio testi Tony that they're
good. Butall you wan: i€ the best sound you can get.

Thet's all w2 want t give you.

Because ycucan lister to equipment with perfect specs —it
they erist—and stilt not ilee the sounc. We tuid for warmth anc
clarity with as little acded as is techncally poseible.

Onkyo "as stayed a step ahead > state-o <he-art by build-
ing audic equpment tor the listener rot the reader of spezif ca-
tions. ‘Nhen wou have dure, fathful rich, wrersparent sound
the specs have to be -ich .

We duid far a wide, ninimally distorted fregaency range; for

uncolorec electronic tiarslation of ewerything fat wvas put into
the program material I* you wait o change il to suit your
preferences you have fe facilites built in. 3ut that's your
change, rot ours.

When vou're buying eadio equipment, look at specs if you
want. Bull your best bet  still to dey it oy ear And if we didn't
have good specs 1o start with, we co.ld't say~his.

But sp=cs are the seme, whaes3r ~eads ghem. Only you
know what you like 1o hesr. Listen. Yeu'll likems

Artistry in Sound ONKYO

Play it by ear
with these
Onkyo comporents.

A-10 Sclia State
Integrated Amplitier

85 watts per chansel. mininum 3INIS at 3
ohms, bcty et aanels driven fren 20 Hz >
20 kHz w th Y0 more than 03€% THC
Phono S& 7= dB. Class A Preanp. Duel
power sugply MC Head-amo

A-7 Sol.d State Integrated
Amp'lfler 65 wai s per chantel Tiri

mum RVX a: 8 ohrmns. bott char nels drven fom
20 Hz tc 20 :Hz with no moe tran 0.1% T-HD
Phono SiN 8C dB. Tlass A Preamp

A-5 Sofd State I'tegrated
Ampﬁf'er 45 watts per chanqel, mini-

mum RME at 8 ohms. both charnels dnven fcm
20 Hz tc 20 <Hz aith no moe than 0.1% THD.
Phono S/N 75 dB

T-9 Quartz-Locked
Solid State Tunere ony cuar

Locked comaonent tuner, featunng pinpoint, drift-
free tuning. Dual gate MOSFET front end; 1.7 UV
usable sensitivity: 3iLV 50 9B quieting. 5/N 73 dB

OCTOBER 1977

Eastern Office: 42-07 2(* Ave., Lorg anc City, N.a 11105, 212 728-4633
Midwest Office: 955 Sivert Drive, Meod Dale, . 80091, 312 595-2970
Canada: Sol2 Distributor, “re et Associates Lid , 105 Sparks Ave.
o d owdale, Oritaro, Canada MEH £S5, 416 499-5044

{M2no), 65 dB tsterea.
40 dB separation.

T-4 Servo-Locked
Solid State Tuner the oriy com:

conent tuner f2aturirg Servo-Locked for d-iftless
pe-formance. *.9 UV Jsable sensitivity; 3= (V50
€ quieting. SN 70 ¢B (mono), 60 dB (ster0). 40
dB separation

P-303 Soiid State Stereo
Preamplifier

Dual line construction featuring Class A push-pull
cincuitry with no mors than 0.006% THD; frequen;
cy response 3.5 Hz to 200 kHz. +0. - 15 aB

(tenar. SIN 70 dE
{MC). 33 dB (MM)
Built+n MC Head tvm>

M-505 Solid State Stereo
phonic Power Amplifier

105 watts per channel!, minimum RMS at.8 ohms,
both channels driven from 20 Hz to 20 kHz with no
more than 0.05% THD. Frequenty response 0-150
kH_?, + 0, - 1.5dB. S/N 110 dB. Protective relay cir-
cuitry
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THE BEST
$500 SPEAKER
FOR

UNDER $265:

alls 710

An opinion from an expert: *“... the end
resultis a speaker that has superb fre-
quency response without sacrificing
the equally important transient char-
acteristics.

Thus, the sound of this systemisin-
credibly open and well defined and the
effect is that of listening to music
rather than to a loudspeaker.’’

Thank you, Martin Clifford!

What the renowned technical editor
has so aptly described is known by
audiophiles all over the world as:

The INVISIBLE SOUND of ADS.

We manufacture a complete line of
loudspeaker systems, active and
passive, for home, mobile and studio ap-
plications, priced approximately be-
tween $100and $700.

For more information please state your
area of interest and send us the coupon
below; we promise to have literature and
a dealer list on its way to you by return
mail.

To: ADS, Analog & Digital Systems, Inc.
Industrial Way, Wilmington, MA 01887
(617)729-1140 IO

I'minterestedin:

J ADS Miniature Speakers for the home

(O ADS Miniature Speakers for cars, vans
ortrucks

0 ADS Two-Way Speakers

J ADS Three-Way Speakers

{J ADS Programmable Studio Monitors

Name

Street

City = Zip_ _

TOC- TV
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FORr As LONG as many of us can recall.
‘Mac” audio equipment has enjoyed a
reputation for qualily as consistently
high as any in the field. In great meas-
ure this stems from the perfectionist
standards set by Frank H. McIntosh.
founder and president of the company
that manufactures Mac products.

He is both an astute technician and
a musician—a combination that has
characterized the genus “hi-fi nut"
from the beginning. An acknowledged
innovator in amplifier circuit design,
MclIntosh is an accomplished cellist
who, while still a high school student
in the early 1920s, performed with his
brothers in the McIntosh String Trio
over Radio Station WOAW (now
WOW) in Omabha, their hometown.

"Our trio specialized in the light
classics.” he recalls. “[ was offered a
music scholarship, but I turned it
down since | was more interested in
engineering.” He got a par!-time job at
WOAW, eventually becoming chief
engineer. During this period McIntosh
also taught math and radio at a YMCA
school, wrote columns on radio for
various newspapers, and did a stint
as radio editor for Popular Mechanics
magazine.

In 1929, feeling he was ready for his
first “steady” job, he went to work for
Bell Telephone Labs. This was a boom
time for the radio industry, and
Mcintosh estimates that during his
eight years with Bell he either in-
stalled or worked on the equipment
for 235 radio stations. After a period
spent with other firms, mostly work
ing with broadcast equipment, he
joined the Radio and Radar Division
of the War Production Board early in
1942 and served until the war'send. In
1945 he started his own consulting
business, and it was then that his in-
terest seriously turned to high fidelity.

While working with Frank Stanton,
then president of CBS, in setting up a
subscription-music service in 1946,
Mcintosh became disenchanted with
the quality of the amplifiers available.
He decided to build his own—one that
would provide both higher power and

Hoh Felfy
IRESE

The Men Who Made an Industry

FRANK H. McINTOSH

Seventeenth in a series

lower distortion than ever before. Up
until then it had been a tradeoff: You
could have either relatively high
power and high distortion, or low
power and low distortion. McIntosh's
solution, worked out over a period of
about two years, was the “unity-cou.
pled” circuit. He patented the circuit
and in 1949 set up his own manufac
turing company, Mclntosh Labora-
tories, in Silver Spring, Maryland.

The amplifier that embodied the
new concept was the Model 50W-1,
which produced an unprecedented 50
watts output from 20 to 20,000 Hz at
less than 0.3% distortion. It was built
around a new transformer designed
by Mclintosh that used two primary
windings in parallel instead of in
series, as in the past. A detailed tech-
nical analysis was published in Audio
Engineering magazine (December
1949) by MclIntosh and a young associ-
ate named Gordon Gow, who today is
the company's executive vice presi-
dent and director of sales.

MclIntosh recalls the combined en-
thusiasm and skepticism that greeted
this prodigy when he first demon-
strated it before a meeting of the IRE.
A major skeptic was O. B. Hansen,
then chief engineer for NBC. Hansen
spent hours studying the amplifier
and ended up ordering fifty of them.
Another major order came from the
Canadian Broadcasting Corporation,
and Mclntosh Laboratories was off
and running.

But Mclntosh was not entirely satis-
fied. The 50W-1's performance could
be documented by measurements, but
what was the effect on listeners? How
important was it to provide power
and distortion at levels that, in those
days. were still psychoacoustic fron-
tiers few had yet approached?

He began conducting his own A/B
listening tests, and the results were
some axioms that have since become
basic to high fidelity sound—some-
times disputed, sometimes qualified,
but always taken to be as near to gos-
pel asanything can be in sound repro-
duction. One axiom was that inter-
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Nikko's Mix and Match Components

The sepa-ate components series from
Nikko Audio features two well-designed
tuners and three integrated cmps. New
this year s the NA 550 integrated ampli-
fizr with 45 watts* per channel, with fess
than 0.0£% THD.

Also new in the Nikko line is the NA
&50 with 60 watts* per chancel, and less
tnan 0.03% THD. Both the NA 550 ond
MA 8507integrated amps have myriad fea-
tures lilke responsive VU meters with vari-
able con-rol, 5-position tape control switch
tfor dubbing), speaker profection circuitry,
and Niklo's exclusive circuit breakers. The
JA 850 also features a subsonic filter and
-one defzat.

The TRM 750 integrated amp, like all

Nilso products, is a superbperformer, from
its quality features to ifs built-in reliability.
The TRM 750 delivers 55 watts* per chan-
nel. and no more than 0.15% THD.

Niklko's NT 850 AM/FM tuner is uncan-
nily quiet and station grabbing. Normoal
and narrow IF circuitry provides high
selectivity and low distorton while a front
mounted multipath switch aids in reduc-
ing noise.

Last, but not least, is the FAM. 450
AM/FM tuner. It's an estatlished performer
with excellent specifications and a typi-
cally nmmodest Nikko price:

Ncw that you've read about our excit-
ing separate componens, we invite you
to write to us for complate produa infor-

matien and the name of a Nikko Audio
deaqler near you.

Once you have seen and heard Nikl<o
Audic products, we think you'll make this
your year of Nikko

=Minimum RMS per channel, bott
channels driven into 8 ohms from 20Hz
to 20kHz.

Nikko Audio

For those who take their stereo seriously |

Nikko Electric Carp. of America
16270 Raymer 3t., Van Nuys, Calif. Q1400 ‘
(213) 988-0105 ©Nilko Audio, 1977

In Canoda: Supericr Electronics. Montreal. Quebec




The Advent Coupon

Dear Advent (Corporation, 195 Albany Street, Cambridge,
Massachusetts 02139) :

I'd like information on:
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The New Advent Loudspeaker. (The new version of
the U.S.A’s best-selling speaker system.)

The Powered Advent Loudspeaker. (The radically new
integrated speaker-amplifier with biamplification.)

D The Advent Model 300 Stereo Receiver. ('The receiver
with sound that compares directly with that of expen-
sive amp, preamp, tuner combinations.)

Name

The Advent Model 750 Projection Color Television Set.
(Life-size color television with a 6-foot picture.)

The Advent

Advent Corporation
195 Albany Street, Cambridge, Massachusetts 02139

BANG & OLUFSEN. BEOMASTER 4400.
What makes it an alternative?

66

‘Conceived
satisfy the
ost crit’ .al listener
~ and with pewer to handle
’ e most difficult musical pas-
ages. Ambicpionic circuitry to

; ate the richness of the origina!
performance and with the use of a Bessel
filter, the elimination of transient intermodulation

distortion. All this combined with an ease of operation
that is more and more appreciated with use.

Your Bang & Olufsen dealer will show and demonstrate the Beomaster
4400 as a logical alternative. A dealer list and brochure are available by
writing us. If you prefer, enclose one dollar and our full color product portfolio
and dealer list will be sent by return 1st class mail.

Bang & Olufsen of America, Inc., Dept. 11, 515 Busse Rd., Elk Grove Village, IL 60067

Name:

Address:

City: State: Zip:
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modulation distortion (the production
by an amplifier of spurious sum-and-
difference frequencies caused by the
beating of two simultaneous original
frequencies) is more noticeable and
more objectionable than harmonic
distortion (simple multiples of an
original single frequency) even when
both show the same measured value.
Another was that any kind of distor-
tion becomes detectable and objec-
tionable when it rises by a quantity of
0.5% or more, even if the total distor-
tion does not exceed 1%. (The upper
and lower limits of distortion in
Mclintosh's early experiments were
0.2 and 0.7%.) Out of these tests also
came the “two-to-one” theory: Any
doubling of distortion can be heard as
objectionable, and—conversely—a re-
duction of distortion by half can be
heard as an improvement! in the
sound.

The 50W-1 amplifier was followed
by the Model AE-2 preamp and a 20-
watt power amp, the Model 20W-2.
Among the better-known products
that appeared later were the C-8 and
C-20 preamps and the MC-75 and MC-
50 power amps. Mclntosh Labora-
tories’ first venture into FM came in
1962, and in 1971 it launched its own
speaker line. The present product line
includes the MC-2300, a stereo basic
amp designed to deliver 300 watts per
channel.

A relative latecomer to solid-state
(“wehad to be sure of reliability since
we were offering three- to five-year
warranties on all our equipment™). the
company showed considerable inge-
nuity with its clinics at retail outlets in
the 1960s. Mclntosh estimates that.
thanks to these clinics, something like
94% of all Mac equipment sold in the
past two decades is still in use. This
stability is reflected too in the com-
pany's personnel roster, which with a
handful of exceptions still includes
everyone taken on since the early Fif-
ties. It has a similar record with its
dealers.

Today, at the age of seventy, Frank
Mclintosh still runs his company, lo-
cated since 1954 in Binghamton, New
York. His newest interest is room equal-
ization. The staff for some time has
been measuring the response of repre-
sentative home listening rooms and is
amassing data on acoustical condi-
tions that can degrade the response of
a sound system. This activity is ex-
pected to culminate in a new service-
and-product offering: A trained dealer
will analyze a listening room using a
multiband pink-noise device and in-
stall a specially designed filter for the
client’s electronics. No date has been
set for the program’s official incep-
tion, but both the diagnostic and cor-
rective equipment are being devel-
oped at the factory. @
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FISELITY
In the Loudspeaker Testing Lab

A close look at the up-to-date measurement techniques that
underpin HIGH FIDELITY's speaker testing program

by Emil Torick

“IT TALKS. IT WHISPERS. IT sINGS.” Thus pro-
claimed an advertisement, nearly a century ago.
for one of the earliest commercial models of the
Edison phonograph. It would have been difficult
to make separate technical performance tests on
the rudimentary horn loudspeaker of that device,
integrally connected as it was to the rest of its me-
chanical reproducing apparatus. But it is undoubt-
edly true that it did talk, whisper, and sing—as well
as shriek, grunt, scratch, and create myriad other
sounds. Today. when we examine high fidelity
loudspeakers, we hope that they will do none of
these things. that they will not inject their own
personalities into the reproduced musical per-
formance, that they will simply and accurately
convert an electrical signal into its exact acousti-
cal equivalent. That is our hope, and to a first ap-
proximation all modern loudspeakers achieve that
goal. Against more exacting criteria, however, sig-
nificant differences immediately become appar-
ent. This, then. is the purpose of the HiGH FIDELITY
speaker test program—to identify and quantify
those essential performance characteristics that
distinguish notable reproducing systems from or-
dinary ones.

The accomplishment of this task requires the co-
operative efforts of skilled engineers and critical
listeners. At the laboratories of the CBS Tech-
nology Center in Stamford, Connecticut, each
speaker system is subjected to a battery of techni-
cal measurements intended to “exercise” it both
under normal operating conditions and near the
limits of its capabilities. After the measurements
have been completed, and the resulting data
sorted and analyzed, the “‘golden ears” of the HF
editors go to work in the listening room in Great
Barrington, Massachusetts. No significant per-
formance detail is overlooked.

Indeed, the human ear is in some respects still
the most sensitive piece of test equipment yet in-

Emil Torick supervises the HiGH FIDELITY test program at
the CBS Technology Center, where he is director of audio
systems technology. He is president-elect of the Audio En-
gineering Society and maintains an avocational interest in
music as a symphony violinist and organist/choir director.
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vented. It is possible to hear certain defects that
are beyond the resolution capabilities of today's
electronic test instrumentation. Conversely, the
electronic tests provide a significant degree of re-
peatability and quantification of performance re-
sults. Furthermore, as currently implemented at
CBS, the technical measurements are intended to
predict what a listener will hear. Thus the sub-
sequent listening tests provide a corroboration as
well as an interpretation of the lab data.

Not all loudspeakers are designed to provide
truly “high fidelity” response. Musical instrument
speakers are a good example. The designer of an
electric guitar system or an electronic organ con-
siders the loudspeaker to be an integral part of the
tone-generation system of his product. Nonlinear
response that wauld produce distortion in a
phonograph may be a source of the coveted "dis-
tinctive” sound in a musical instrument. In these
applications, the paramount factors may be
power-handling capability and frequency range,
rather than such attributes as frequency response
and pulse response. For high fidelity applications,
however. all are important, and a worthwhile test
program must provide a complete character-
ization of loudspeaker performance.

Frequency Response

The first requirement of any audio reproducing
apparatus is that it respond to all frequencies of
excitation in a similar manner, unless such re-
sponse is intentionally altered (as in an equalizer).
Amplifiers have the easiest time of this, trans-
ducers a more difficult one. In a phonograph car-
tridge, for example, the various moving elements
of the mechanical system exhibit their own reso-
nances, which may interact with record groove
modulations to produce a less-than-perfect re-
ponse. In a loudspeaker system the goal becomes
even more difficult to achieve. There are the same
constraints associated with moving parts, but to
this we must add the effects of the cabinet, the in-
teractions of the low, midrange, and high fre-
guency drivers (at various points in space), and the
environmental effects of the listening room itself.
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Fig. 1: On-axis pure tone response

This latter effect creates a salient problem in
testing a loudspeaker. For a test procedure to be
universally useful, the reported results must not
be dependent on the response in any single envi-
ronment. The data must be repeatable; they must
provide a basis for comparison between various
system approaches (for example, between direct
radiation and reflection); and they should in gen-
eral attempt to characlerize all systems fairly. The
listening room, then, is an uncontrollable factor
facing both the designer and the evaluator of a
speaker system. The designer may specify that a
speaker should be mounted a certain distance
from a wall to provide correct back reflections. He
may specify that corner placement is essential to
achieving adequate low-frequency response, or he
may recommend a minimum height off the floor to
prevent “boominess.” What he does not specify is
the room itself, obviously because one must accepl
what is available in this regard and also because
room response cannot be accurately analyzed. As
Frederick V. Hunt, head of the Acoustic Research
Laboratory at Harvard University, said just a few
months before his death in 1972, “We have finally
learned to solve the equation of an empty, plain,
hard-walled, rectangular room. But let someone
put a single chair in that room, and we do not yet
have the means to predict its effect.”

Because of all the variables attendant in making
loudspeaker measurements in a conventional

Fig. 2: Mike array in anechoic chamber

room, so-called free-field measurements are taken
instead. In free-field measurements, the bound-
aries of the room are removed—acoustically
speaking. These tests can be performed outdoors
high above any reflecting surfaces but are more
conveniently performed in an anechoic chamber.
Literally a room without echo, the anechoic cham-
ber has walls that are highly absorptive acoust-
ically. Since there are no reflections, there are con-
sequently no reinforcing (in-phase) nor canceling
(out-of-phase) interferences. At the CBS Tech.
nology Center, the anechoic chamber is approxi-
mately 16 by 9 by 15 feet high and is constructed of
8-inch block walls with an 8-inch concrete floor
and a 3-inch precast ceiling. The entire assembly is
suspended top and bottom by springs at approxi-
mately a 3-Hz resonance to isolate the room effec-
tively from external noise sources. Acoustic ab-
sorption is obtained with 45-inch glass-fiber
wedges that line the entire interior surface. An
open metal-grille platform supports personnel and
equipment without affecting the absorption of the
wedges or causing significant reflections.

The basic response measurement made on all
loudspeaker systems is a pure-tone frequency
sweep at a power level low enough to minimize
distortion. A microphone, with calibration trace-
able to the U.S. National Bureau of Standards, is
mounted 1 meter away from the front geometrical
center of the speaker cabinet. The measurement
registers automatically on a chart recorder syn-
chronized to a variable-frequency oscillator. Fig. 1
shows a typical charted response. While this par-
ticular graph does not tell much about the absolute
performance of the speaker itself, it does give a
good picture of the relative response of any equal-
1zation controls (which are provided for the highs
only on this example).

More meaningful frequency-response measure-
ments are made using noise as the energizing sig-
nal. Random noise that has equal energy at all fre-
quencies is called white noise. Since it is more
convenient to use one-third-octave bands of noise,
we use “pink noise”’—which by definition has con-
stant energy in all bands—to effectively average
out insignificantly narrow peaks and dips in the
response. Three response curves are plotted: The
first is analogous to the on-axis response in Fig. 1;
the second represents the total power radiated
directly into the hemispherical space in front of
the speaker; and the third represents the total
power output for radiation in all directions.

In such measurement of total power output, we
employ unique electroacoustic equipment and
computer aids. The Loudspeaker Power Monitor.
recently developed by the CBS Technology Cen-
ter, uses a special algorithm to process simulta-
neously the outputs of twelve individual micro-
phones. Fig. 2 shows these microphones in a
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Fig. 3: Third-octave-band noise response

dodecahedron array surrounding a loudspeaker in
the CBS anechoic chamber. With the new test
procedure, the speaker is energized with a one-
third-octave-band pink-noise sweep. The Power
Monitor processes the microphone signals to yield
the on-axis, front-hemisphere. and omnidirec-
tional responses. The same measurement is then
taken two more times, with the orientation of the
loudspeaker adjusted each time so that the hori-
zontal and vertical angles between adjacen! mi-
crophones are cut into three equal parts. Thus, re-
sponse data from a total of thirty-six locations
about the loudspeaker are available for final com-
puter processing and analysis. Measured fre-
quency bands range from 20 Hz to 20 kHz—an in-
terval encompassing thirty separate one-third-
octave bands. With thirty-six locations for the om-
nidirectional response and eighteen locations for
the hemispherical response. plus the single-loca-
tion on-axis response, all times thirty frequency
bands, a total of 1,650 data points must be proc-
essed. The computer handles this task easily, pro-
ducing a final set of curves like the ones shown in
Fig. 3.

Although the curves of Fig. 3 appear relatively
easy to read, special care must be taken in inter-
preting them. The curve for omnidirectional re-
sponse is the mos! significant, for it shows the total
radiated energy that will ultimately react with the
room to produce the final audible response. A
good speaker will always show an even curve with
only small peaks and valleys. Bass response
should roll off smoothly, although we must recog-
nize that radiation efficiencies at the lower fre-
quencies will improve bass response by about 4 to
6 dB when a speaker is located in a corner of the
room. Finally, a good sense of high-frequency dis-
persion may be gained by comparing the on-axis
response with that of the other two curves. If the
high-frequency contour of the on-axis response
parallels that for the other two modes, the spectral
balance within the treble region will remain essen-
tially the same irrespective of listening position; if
these contours converge or diverge markedly, it is
an indication of irregular high-frequency disper-
sion—what is commonly described as "beaming.”
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Fig. 4: Measured impedance curve
Sensitivity and Impedance

You may have noticed that Fig. 3 also includes in-
formation about the sensitivity of the loudspeaker,
which is, of course, related to its efficiency in con-
verting electrical to acoustical energy. The vertical
axis at the left margin of the chart is calibrated in
units of sound pressure level (dB) to indicate what
output level is produced when the speaker is
driven with a voltage equivalent to a nominal 0
dBW (1 watt). Since most musical energy falls
within the range from 250 Hz to 6 kHz and sound
beyond these frequencies has relatively little in-
fluence on our basic perception of the over-all
loudness of the sound, the sensitivity figure is the
average sound pressure level achieved within this
frequency range for a 0-dBW pink-noise input.
The figure can be used as a guide in determining
how much amplifier power will be needed to drive
the speaker under test to any desired sound pres-
sure level.

Until recently the sensitivity figure was derived
from the on-axis measurements. But since the im-
portant criterion is the total acoustic energy deliv-
ered into the listening room—not just that deliv-
ered in the on-axis direction—we now use the
omnidirectional response data as the basis. For
this reason, sensitivity ratings of front-firing
speaker systems will be several dB lower than
with the on-axis measurement, while designs that
radiate much of their energy in other than the on-
axis direction will, for that reason, exhibit higher
sensitivity figures than formerly.

Wattage readings usually are not made directly;
they must be inferred from a knowledge of the
voltage applied and the impedance of the loud-
speaker. Since the actual impedance of a speaker
system is not constant at all frequencies, we
choose to use a factor called nominal impedance.
The determination of nominal impedance is ac-
tually the first measurement performed in a loud-
speaker test, for it provides the basis for level set-
ting in all subsequent measurements. The nominal
impedance may or may not be the same as the
manufacturer's rated impedance. The former
value is determined quite accurately, while the lat-
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Fig. 5: Distortion measurement system

ter is usually rounded out to some familiar number
like 4, 8. or 16 ohms.

To determine the impedance of a loudspeaker
system. we insert a high value of resistance (ac-
tually 2,500 ohms) in series between the power am-
plifier and the speaker terminals. Using Ohm’s
law, we can plot the impedance (Z) curve as a
function of frequency from the voltage across the
speaker and the current through the resistor. Fig. 4
shows the impedance curve for a typical multi-ele-
ment loudspeaker. The rise at low frequencies is
caused by the primary resonance of the woofer
unit in its enclosure. (Sometimes we may see two
peaks here if the system employs a vented-box
configuration.) Just above the woofer resonance.
the impedance curve dips to a low level. The value
at this point is defined as the nominal impedance.
At higher frequencies, the impedance curve may
exhibit additional peaks and valleys. Small vari-
ations are of little concern: modern amplifiers take
them in stride. But significant dips below rated or
nominal impedance, especially over a broad fre-
quency range. should be viewed with some con-
cern. The lower the actual impedance, the more
risk it poses of drawing excessive current from the
output of the amplifier. The situation will be ag-
gravated, of course, if two similar speakers are
connected in parallel across the amplifier.

Distortion

The measurement of distortion in any trans-
mission or reproducing system continues to be one
of the most important performance tests. In the
most common procedure. distortion is measured
by driving the system under test with a single tone
at some specified level. The output signal is then
processed, either by filtering or cancellation, to re-
move all traces of the original tone, and what re-
mains are various harmonics of the original signal,
created by the undesirable nonlinear processes in
the system. This remnant signal, termed total har-
monic distortion, is usually expressed as a per-
centage of the original driving signal. In another
common technique, two driving frequencies are

Fig. 6: An engineer measuring distortion

used, either closely spaced in frequency or far
apart. These signals are then processed in a man-
ner similar to the first method to produce a meas-
urement of intermodulation distortion—sum and
difference tones of the two original signals. In the
HicH FIDELITY test program we use a third tech-
nique that is a variation of the harmonic distortion
method. Most revealing for phonograph pickup
and loudspeaker tests, this last method uses a
sharply tuned bandpass filter to detect the level of
specific harmonics—usually the second and third.

The question of which driving frequencies to
use is especially difficult in a speaker test because
of the uneven frequency response of most systems
(remember Fig. 1!). Consider a test with a 1,000-Hz
fundamental driving frequency (whose second
and third harmonics are at 2,000 and 3,000 Hz). In
testing an amplifier with a ruler-flat frequency re-
sponse there would be no question about the va-
lidity of the level of the 2.000- and 3,000-Hz signal
components. With a loudspeaker it is an entirely
different matter. These harmonics (or even the
fundamental) may fall on peaks or valleys in the
response or coincide with cabinet resonances or
even fall where a driver is being rolled off by a
crossover network. So the test results obtained
clearly may be influenced by the frequency se-
lected for the test.

In the past we have usually chosen 80 and 300
Hz as relatively useful for loudspeakers. Now. in a
major step forward, and using a specially designed
setup illustrated in Figs. 5 and 6, we are able to
make a continuous frequency sweep for each dis-
tortion measurement. Typical results are shown in
Figs. 7 and 8 for second and third harmonic meas-
urements, respectively. The frequency scale repre-
sents the fundamental driving frequency. and the
distortion level is read directly in per cent on the
vertical axis. Two driving levels are used—one
watl at nominal impedance, and a higher level that
will result in an average output of 100 dB SPL in
the region of 300 Hz.

Note the widely varying distortion levels. This
degree of detail would be impossible to achieve in
spot frequency measurements. Note, too, the gen-

HiG1 FIDELITY MAGAZINE
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Fig. 7. Second harmonic distortion

eral bul not consistent increase in distortion at the
higher signal level. It is not unusual for distortion
to be greater at lower levels. A sharp, high peak at
a single frequency probably indicates a resonant
buzzing of some component in the cabinet.

Power Handling

There are times in the life of any music-reproduc-
ing system when it is called upon to perform to its
full limits. At such times, the stresses on each com-
ponent may be quite severe, and it is especially
useful to know in advance what the limitations
are. Consequently, we subject a phonograph
pickup to the tortuous tracking requirements ot a
test record and drive an amplifier hard to just be-
low (we hope) the point where the smoke begins to
seep out. And loudspeakers get similar treatment
in a combination of steady-state and pulse-power
measurements.

In the steady-state measurement we determine
the ability of a speaker to handle 100 watts of con-
tinuous power at 300 Hz. As the power is increased
from alower level, if the speaker begins buzzing or
if the output distortion reaches 10%, we halt the
test and note the power and output levels. Some-
times, on speakers with built-in protection. the test
is halted automatically when a circuit breaker is
thrown or a fuse blows. On other occasions a man-
ufacturer may specify greater than 100-watt capa-
bility, and that too will be checked out. In all cases,
the speaker—or, rather. its output—is watched very
closely to avoid the kind of overheating that would
permanently damage it.

There is less danger from overheating when
pulse measurements are employed, permitting
even higher power levels than with the steady-
state measurement. It is possible to use various
pulse waveforms for such a test, but the signal that
best simulates the wave shapes produced by musi-
cal instruments is one that provides the simulla-
neous application of all frequencies in a one-third-
octave band of frequencies. The actual waveform
is shown in Fig. 9. It is generated by passing a
square unit pulse through a one-third-octave filter.
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Fig. 8: Third harmonic distortion

Fig. 9: Pulse waveform
on oscilloscope

and il can be proven mathematically that all fre-
quencies within the octave band are present and at
the same power level. As the pulse signal is ap-
plied at ever-increasing levels, the output of the
loudspeaker is observed on an oscilloscope. The
point at which visible distortion begins to occur is
considered the upper limit of the system. both in
terms of peak power-handling capability and peak
sound-level output.

A Final Assessment

What do the results of all these measurements
mean? Only the experienced eye and ear can tell.
If it is the sound that counts and we accept the
physiologist's definition of sound as “that which is
heard,” then the correct interpretation of the tech-
nical data requires that listening tests be per-
formed as well. That otherwise-impressive one-
third-octave noise response curve may show a
small level change somewhere across the fre-
quency band. If the bass frequencies are higher in
level. does this indicate a too-heavy bottom or a
deficiency in highs? Only the ear can tell. Or if the
highs are more pronounced in level, does this im-
ply too much brightness or a deficiency in bass?
Only the ear can tell. Is the sound quality accept-
able or is that distortion peak giving an objection-
able edge to the sound? Only the ear can tell.
And so it goes—the happy marriage of two tech-
niques, each complementing the other. The net re-
sult? A test report that is as accurate as state-of-
the-art technology permits, and one that is as
meaningful and relevant as informed audition can
make it. @
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s vonan s CO/IPUTER TECHNOLOEY

IF THE CONTEMPLATION of computer-aided design
applied to speakers and speaker systems fills your
mind with terrifying images of some 2001 in which
a malevolent HAL conjures up components suited
to the taste of mechanical (tin?) ears, you can re-
lax. That’s not the way it is at all. The most impor-
tant decisions made by the designer of a piece of
audio gear are musical and psychoacoustic—and
barring radical changes in the nature of human
hearing, they are likely to remain so. And since
matters of this type are not particularly amenable
to mathematical solution, of what use, you may
ask, is the computer?

To answer that, it is necessary to realize that, in
comparison with electronics, loudspeakers—
which are more complex to begin with—are in a
relatively primitive state of development. Con-
sider, for example, a power amplifier. Generally, it
is not too hard to make one whose response curve
is flat across the audio band—plus, often, a large
safety margin—give it almost any maximum power
we choose, and make its distortion negligible (al-
though the criteria for what is negligible have be:
come ever more stringent through the years). But
things are not so simple when we design a speaker.
We cannot within practical limits of cost and size
design for the total audio bandpass plus a safefy
factor (certainly not with flat response) nor can we
reduce distortion to negligible levels—and if high
power output without sacrifice of bandpass is im-
portant we come rather quickly to the question of
efficiency. What this all means is that it is neces-
sary to juggle literally dozens of interacting pa-
rameters and put the glitches where they will do
the least audible harm. The computer can be of
much help in defining physical limits, providing
that the interactions can be described in mathe-
matical terms.

Let’s take a peek into a speaker design lab and
watch <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>