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The state of the art now
costs $150 less.




You used to have to spend
more than $600 to get excellent
performance from a receiver.

To get performance that would
rival the finest separate tuners
and amplifiers.

Power adequate for any speaker
system.

Flexibility and features that
provide for practically any addition
to your system.

FM sensitivity that could bring in
the weakest station clearly, quietly.

Selectivity that rejects strong
adjacent stations even on
crowded dials.

And do it with virtually
unmeasurable distortion.

A new standard has been
introduced.

The Sherwood S8900A [FM] and
S7900A [AM/FM] receivers.
Priced in the $400 range.

EWe re not calling them a
_breakthrough. But definitely a
‘m|Iestone

The risk involved.

It was a difficult decision to
attempt to improve on the S8900,
which had already received the
top ratings from the critics and
testing services.

Yet, inconceivable that we wouldn't.

Sherwood Electronics is primarily
a research and development
company. Dedicated to the orderly
advance of sophisticated
consumer electronics.

The new S8900A and S7900A
incorporate the latest devices and
circuitry known to be reliable.

The result is not just new
hardware. But, dollar for dollar,
the finest receiver you can buy.

For instance, these features
are included:

Direct-coupled output circuitry
with Electronic Relay Protection.
It guards your speakers from
damage due to overloads, surges,
tand device failures.

Built-in Dynaquad 4-channel
‘matrixing circuit-enhances your
present stereo records, tapes and
FM programs to 4-channel
ambience.

Four-gang tuning capacitor and
solid-state Ceramic filtering give
you an outstanding FM section.

Complementary Darlington inte-
grated output transistors with very
high gain, resulting in lower
distortion.

Exclusive Polycarbonate
capacitors used throughout the
circuit produce a higher «Q»,
better tolerance, and much
improved temperature stability
over ordinary mylar and paper
mylar capacitors.

Metal oxide gate-protected Field
Effect Transistors yield superior
crossmodulation and spurious
response characteristics.
Consistently low FM mono and
stereo distortion, the result of a
phase linear IF bandpass design
which can only come out of (a) an
experienced engineering depart-
ment, and (b) the fact that we
manufacture our own coils.

Front panel control of a
four-channel decoder [can double
as a second tape monitor].

All Sherwood receivers are, of
course, completely compatible
with any existing or contemplated
four-channel system.

The Amplifier Section

Power output [IHF] is 280 watts
total. RMS power with both
channels driven: 90 watts x 2 @
4 ohms, 1KHz; 65 watts x 2 @ 8
ohms, 1KHz, 60 watts x 2 @ 8
ohms, 20-20,000Hz.

Harmonic distortion: 0.3% @ 8
ohms, rated output; 0.10% @ 50
watts or less.
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Intermodulation distortion: 0.3%
8 ohms, rated output; 0.10% @
10 watts.

Power bandwidth, 7-60KHz 0.5%
dist.

CIRCLE NO. 47 ON READER SERVICE CARD
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Input Sensitivity [for rated output]
Phono: 1.5 mv, 3.8 mv, 8.0 mv,
[switchable].

The Tuner Section

FM Sensitivity [IHF] is 1.7 uv
[—30dB noise & dist.]

Signal-to-noise ratio: —70dB.
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Distortion . .. 0.15% @ 100%
modulation (mono).

Capture ratio: 1.9dB.

Spurious response rejection: —95dB.
Image Rejection: —80dB.

IF Rejection: —90dB.

Alternate channel selectivity: 65dB.
Stereo Separation: 40dB @ 1KHz.
Frequency Response: Mono,
20-20KHz =+ 1dB. Stereo,
20,15KHz = 1dB.
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FREQUENCY IN KILOHERTZ

The S8900A [with FM] sells for
$429.95. The S7900A [AM/FM]
for $459.95.

If you've been saving for the best,
you can afford it sooner than you
think.

Sherwood Electronic
Laboratories, Inc., 4300 North
California Avenue, Chicago,
illinois 60618.

The Sherwood
Experience




Don Giovanni, Eleanor Righy & Bill Bailey
make a poor medley

There are 57 FM stations in New York, 73 in Los An-
geles and 37 in Chicago—all crammed between 88 and
108MHz. With so many stations, and so little space,
there's bound to be a bit of pushing and shoving. Now
and again, an unfortunate overlap. A receiver with
ordinary sensitivity and selectivity just won't cut it.
But, Sony doesn’'t make ordinary receivers. We give
you a choice of six models that bring in even the weak-

est stations with an unusual immunity to intrusion from
strong ones. And a choice of power and features from
$699.50 to $199.50* Our new SQR-6650, 4-channel
receiver pours out 50 watts in stereo (254+25W RMS
at 8 ohms) and costs hardly more than a stereo receiver
of comparable features and specs. $329.50* Visit your
dealer for ademonstration. Sony Corporation of Ameri-
ca, 47-47 Van Dam Street, Long Island City, N.Y. 11101.

*Suggested retail price

SONY-keeps them separate and beautiful
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AT LAST;
THE BEST
DOESNT COST
THE MOSL

—
Fisher 504 Studio-Standard 4-Channel Reeeiver
Continuous sine-wave
power, 20 Hz10 20kl Iz 40/40/40/40 watts at 4 ohms
4-channel matrix
decoder SQ
M sensitivity (THF) 1.8 uV
FM iront end Dual-gate MOSFET with AGC
FM input Up to 3.000.000 xV (3 V) ‘
MPX decoder PLL {phase-locked loop) 1
Fisher ST-350 Studio-Standard Speaker System
Drivers 15" wooler, two 1%2" midrange
domes, two 2" cone tweeters.
two 12" side-dispersion domes
(total of 7)
Dispersion “Controlled™ type
(neither omni nor directional)
Power-handling 300 watts for 2 sec.
capacity, rms 100 watts for 60 sec.
50 watts long-term :
- ]

*Fair trade prices where applicable
Prices slightly higher in the Far West and Southwest.

Traditionally, there has been a distinct
difference between “quality” components
for the demanding music lover and “state-
of-the-art” components for the engineering -
oriented perfectionist.

The difference has been not only
measurable in the laboratory and audible
to the educated ear, but also quite dis-
cernible on the price tag,.

We at Fisher believe that the new
Studio-Standard receivers and speakers
mark the end of that tradition.

The fact is that the latest technology
and p]roduction management have mahe
the limited-edition component just about
obsolete. The ultimate quality can now be
achieved in a much broader, upper-middle-
priced category.

Specifical Iy, we offer the new Fisher
504 as a state-of-the-art 4-channel receiver
and the new Fisher ST-530 as a state-of-the-
art speaker system, at only $529.95* and
$349.95* respectively.

Other Studio-Standard components
are available at even lower prices with
minimal changes in features and per-
formance.

The conservative specifications shown
here are only a sampling. For the full
Studio-Standard story, write Fisher Radio,
Dept. SR-1,11-40 45th Road, Long Island
City, N.Y. 11101.

FISHER

Aadis ~Sandrrd
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COHORIALLY
SPEAKING -~

By WILLIAM ANDERSON

“CLASSICAL HAS NO VOCAL”

IN A friendly discussion not long ago about the differences between popular and clas-
sical music (there are many), I was reminded (forgive me, ladies) of an apropos,
dumb-blonde remark that sticks in my mind, perhaps from some old show-biz movie:
the difference, says Dumb Blonde, is that “classical has no vocal.” The humor classi-
fication here is cultural condescension, and not a very high level of it at that—sympto-
matic, perhaps, of Hollywood’s always rather slippery grasp of anything having to do
with “art.” In this case, however, I find the clean and concise differentiation it pre-
sents between vocal and instrumental music at least temporarily tempting. But what,
then, about opera? Isn’t it “classical” music? Not really. An Italian invention, it has
been a popular art in Italy since it first “went public” in Venice (that city saw
the opening of at least sixteen opera houses in the period 1639-1699) to today, when
the government safeguards the country’s musical patrimony by presenting a constant
flow of operatic performances on both radio and television. This is not to say that
all Ttalians are mad about opera, but its place in their cultural hierarchy can be
measured by the facts that it is taken completely for granted, that its stars can be
popular heroes and heroines, and that taxpayers do not begrudge the spending of
public money on it. Opera is expensive, of course, with the result that wherever it is
found—even in Italy—its care, feeding, and better seats have always attracted a
deceptive aristocratic patronage. But this should not be permitted to obscure the
fact that the real opera lovers are to be found among the ranks of the world’s bar-
bers, taxi drivers, opera-house standees, and, closer to home, the millions of listeners
to the Saturday afternoon broadcasts from the stage of New York’s Metropolitan
Opera House.

As a teenager in our Midwestern hinterlands, I numbered myself among them.
Suckled upon, if not exactly encouraged by, a handful of 78's by McCormack,
Caruso, and Melba, 1 had already had the doors of the classical music world blasted
open for me by hearing Sibelius’ Finlandia in a high-school physics lecture on sound.
When the appetite thus unleashed outgrew the Sunday Symphony, T quickly dis-
covered the Saturday Opera. This in turn opened up the then rather limited but still
breathtaking vistas down the columns of the record catalog. Thanks to the informal
turntable tutelage of Jussi Bjoerling, Aksel Schigtz, Ferruccio Tagliavini, and others,
I soon had a nice little bag of tenor arias in my repertoire—Che gelida manina (La
Bolieme), La Fleur que tu m’avais jetée (Carmen), Celeste Aida, Salut. demeure
chaste et pure (Faust), Dies Bildnis ist bezaubernd schon (Magic Flute), and Lamento
di Federico (Cilea’s L’ Arlesiana). 1 can still perform these questionable parlor tricks
at the drop of a cue, but that is not the point, My attitude toward them then, as it is
now, was that they were little different from popular songs; the language might not
be English, but 1 knew what they meant, I was familiar with the dramatic context out
of which they sprang, and they were, above all, singable.

It was a long time before I got around to seeing a real, live opera—a performance
of Pelléas et Mélisande at the old Met. There I sat, in my army uniform, so far to the
right in the top balcony that I had the sensation of being beliind the proscenium,
while Lawrence Tibbett tried to get Bidd Sayao to confess to what she had been up
to with Pelléas. It was a matinee, the theater was musty, the stage dusty, Tibbett (I
think) tight, and I was disappointed. But the experience taught me something that
has been underlined by every performance I have seen since: the only adequate
operas are those presented in the theater of the mind. The sad truth is that I, and
perhaps millions like me, have been spoiled by radio opera, over-habituated to supply-
ing the missing visual elements with unrealizable idealization. Perhaps this aesthetic
distance is a boon, and we don’t really need opera on TV after all.

STEREO REVIEW
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RFI

® Peter Sutheim’s November article on Ra-
dio Frequency Interference was a definite
help. I live near an AM station whose rock-
and-roll programs polluted all my long-hair
listening constantly on all modes of play.
By connecting a ground wire from one chan-
nel to my preamp I stopped the noise—1
should say the AM — pollution.

Mi11L.TON BERMAN
Merrick, N. Y.

® As an audiophile, serious musician, and
amateur radio operator, | read Peter Sut-
heim’s ““‘Radio Frequency Bugs” (November)
with mixed feelings. The article presents a
concise, accurate summary of technical cures
for RFI. However, it also includes several
misconceptions about amateur radio which
deserve clarification.

Hams are not *‘casual” users of the air-
waves. Amateur radio occupies the airwaves
as a public-service communications facility.
Our dedication and effectiveness in this role
are constantly demonstrated by the innumera-
ble third-party messages that we handle daily
as well as the life-saving emergency and disas-
ter communications that we constantly pro-
vide. Consequently, almost all hams (we're
not 100 per cent perfect) are willing to do
whatever they can to maintain responsible
relations with their neighbors. When RFI
involving a ham station does occur, it is more
productive to contact the ham operator than
to run immediately to the FCC.

Mr. Sutheim has actually made my point for
me: legally operating amateurs are *‘entitled
legally to the unmolested use of their equip-
ment.”" At the same time, we are acutely
aware of the ‘‘legitimate and unavoidable
conflict of rights™ which RFI presents, and
have no desire to be portrayed as heavies.

Wirtiam M. KLYkYLo (WASFQZ)
Ann Arbor, Mich.

Technical Editor Larry Klein (ex-W2CFJ)
replies: “"Mr. Kivkvlo quarrels with author
Sutheim's use of the word ‘casual.” We cer-
tainly didn’t mean to denigrate past civil ser-
vices performed by radio amateurs, but in the
absence of some kind of emergency. perhaps
ninety-five per cent of the talk heard on the
ham band certainly does fall into the ‘casual’
category, unless rag-chewing (a ham term)
about antenna and transmitter design is not

8

»
)

RS TO THE EDITOR

deemed ‘casual’ by Mr. Klvkvio. There's
nothing illegal or immoral about casual chat-
ter on the ham bands, since the FCC does not
define amateur radio as a ‘public service
communications facilityv.” (However, the CB
frequencies are intended for public service,
and itisillegal to use them for such chatting.)
The amateur bands are intended for personal,
noncommercial use flowing from an interest
in radio techniques.

“Incidentally, most people will have no way
of getting in touch with the interfering ama-
teur broadcaster except through the FCC,
since an amateur's call letters do not include
his name, address, or phone number.”

The Sky Is Not Falling
® The animosity between the classical and
popular musical camps has always existed in
this country, but the Editor’s short essay on
the subject (“The Sky Is Not Falling,” Nov-
ember) is undoubtedly the most concise ap-
praisal of this situation and, in general, of the
state of music in America I have ever read —
without, thank God, all the short-tempered
snobbery and bias that usually accompany
such treatises! Many thanks for this interest-
ing perspective and fresh insight.
ALLEN G. BIESTER
Lexington, Va.

® Your November editorial infuriated me.
Yes, the letters in that issue had a self-con-
scious tone to them. Yes, both classical and
popular music are important. But should you
not present the best of both? | have watched
your magazine degenerate over the years to
ensnare the higher circulation and the tower
taste. I believe this is behind the angry letters
you received over the change of order of re-
views. We used to get articles on Piaf, Galli-
Curci, Michelangeli, and Toscanini. Now we
get Charlie Pride, Paul Anka, and Richard
Bonynge. What coup do you have planned
next? Brenda [.ee. maybe? These past years |
have stood by you through thin [sic] and thin,
but now you go too far!
WAYNE K. Frank
McKeesport, Pa.

The Editorreplies: “'Like Mr. Frank, I lament
the puassing of Piaf, Galli-Curci, and Tosca-
nini. 1 also lament the fact that they seem not
to have been replaced. But if our musical
lives —both classical and popular—do not

touch some of those same peaks that thrilled
us a quarter-century and more ago (Galli-
Curci left the Met in 1930!), should we not
teach ourselves to appreciate others? Or,

from another point of view: Piaf, Galli-Curci,

and Toscanini exert litile or no influence on
contemporary musical life; Pride, Anka, and
Bonynge, in their various ways, do. Mr. Frank
can choose to overlook this fact if he will, but
he will then not even know the cause of his
discontent. And finally, do 1 detect in Mr.
Frank's list of heroes and heroines some of
that conventional colonial snobbery that has
sent us scurrying back to Europe recently for
a new general manager for the Met, a new
conductor for the New York Philharmonic,
and a ‘visiting' critic for The New Yorker?"

Jimmy Webb

® As a long-time fan of Jimmy Webb. I was
overjoyed to see the article about him by
Robert Windeler in the November issue of
STEREO REVIEW. Actually, Webb has re-
leased four albums, not three as intimated in
the story. His first, titled “Jim Webb Sings
Jim Webb,"” was on the Epic label before his
switch to Reprise. The album was released in
1968 and the songs (some in the Gualveston
vein) are quite good, although not as refined
as Webb's recent compositions.

Webb also cut a single called Lost Genera-
tion on the Bell label, and P. F. Sloan from his
“Words and Music™ album was also released
as a single. To my knowledge. neither was a
commercial success.

Webb’s excellence is a result not only of his
writing and composing talents. but also of his
abilities as a producer and arranger. He has
also made excellent choices in his backup
musicians, for example Larry Coryell. a fine
guitarist in his own right.

FRrRANCIS G. PIVAR
New Kensington, Pa.

Deanna Durbin Devotee
® | would like to thank Robert Connolly for
his review “Deanna Durbin Sings Again”
(November). It was excellent. and 1 am in
agreement with his opinions. I was one of her
millions of fans, and | still have my member-
ship card for the Deanna Durbin Devotees.
her official fan club back in the late Thirties
and early Forties. The DDD fan-club card
has a lovely picture of Deanna on it. | also
have a copy of Deanna’s Diarv, her official
fan-club publication, among my souvenirs. It
is a special edition celebrating her fifth anni-
versary as a great actress and a fine singer,
and contains photographs of Deanna from the
Three Smart Girls days, plus photos and arti-
cles about Joe Pasternak. Nan Grey. Leopold
Stokowski, Eddie Cantor, and Herbert Mar-

shall, among many others.
| especially remember her first five movies,
and enjoyed her beautiful voice and naturalis-
tic acting, and the lovely musicai scores. Like
Mr. Connolly, I too hope that Decca issues

more of Deanna's wonderful singing.

K. NAKADATE
Monterey Park, Cal.

Home Sweet Heimat

® In response to the October editorial
(*“Home Sweet Home”) [ can only add a
hearty “Amen!” It sums up precisely what is
and has been the greatest problem of serious
music in America. Not only have we at-
tempted to impose a European model on
our own musical culture, but we have often

(Continued on page 10)
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Our amazing low-cost
speaker is made with a
revolutionary substitute
for money: brains.

Two facts stand out about the
Rectilinear Xla bookshelf
speaker:

Its price is $79.50*

And its sound is beautiful.

In fact, it sounds quite respect-
able even in comparison with
our top speakers, which cost up
to three and a half times as much
and have been called the best in
the world. We wouldn’t be
ashamed to match the Recti-
linear Xla against heavily ad-
vertised competitors at twice the
price.

The secret of our design?
Merely some vigorous thought
processes.

We could never see why inex-
pensive speakers had to sound
mediocre, just because nobody
bothered to make them any
other way. Our engineering
logic led us to the startling con-
clusion that a correct crossover
frequency costs no more than an
incorrect one. The right distance
between the drivers no more
than the wrong one. Proper cone
material and magnetic structure
no more than the wrong ones.
And so on, down the line.

When you get right down to
it, we reasoned, at least seventy-
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five percent of speaker design is
knowledge, not money.

So we specified a 10-inch
woofer that will handle 50 watts
RMS at 1000 HZ, a 3%2 inch
tweeter and a network that
crosses over at 1000 HZ, a lower
crossover point than some
“highly regarded” three way
systems. We put these into a 23"
by 12 ” by 10 2" cabinet and
fussed and fussed. Without any
preconceived notions as to how
good or bad such an austere
design should sound. We
stopped only when we could no
longer improve the perform-
ance.

The result was a $79.50*
speaker that not only covers the
range from 45 to 20,000 HZ

CIRCLE NO. 40 ON READER SERVICE CARD

without peaks or harmonics but
also has extremely low time
delay distortion, which is Ree-
tilinear’s chief criterion of
speaker quality.

What's more, the Rectilinear
Xla is a high-efficiency speaker.
Unlike some other designs that
claim accurate reproduction at a
moderate price, it doesn’t defeat
its purpose by requiring an ex-
pensive, high-powered ampli-
fier or receiver for good results.
It can be driven to window-rat-
tling levels with a puny 10 watts.

A triumph of brain over
brawn, you might say.

(For more information, includ-
ing detailed literature, see your
audio dealer or write to Recti-
linear Corp., 107 Bruckner Blvd.,
Bronx, N.Y. 10454. Canada:
H. Roy Gray Co. Ltd., Markham,
Ont. Overseas: Royal Sound Co.,
409 N. Main St., Freeport, N.Y,
11520.)

*Optional fretwork grille $10.00 each.

RedtilinearXla
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tried to do so in a manner in which the results
could be orderly and fitted sequentially into
the music history books by the musicologists.

The segment of our population devoted to
classical music has always had an ambivalent
attitude toward the larger potential audience:
on one hand, we have the ““music apprecia-
tion” courses and packages designed to at-
tract new listeners (not to mention the con-
tinual anguish expressed because of classical
music’s low status in American culture); on
the other hand, we maintain our defenses in
constant fear that any attempt to appeal to a
broader portion of the population will con-
taminate our high and noble standards.

As an organist, | frequently attend organ
recitals. It is not uncommon to find that, un-
less one has a working knowledge of German
and French, he will be unable to read the titles
of the pieces being played. Though this is no
problem to me, I wonder what reaction it
produces in the more casual concertgoer. It
is not without some grain of truth that classi-
cal music is often considered by the general
public as the exclusive province of eggheads
and intellectuals.

LEONARD HOLLMANN
Lawrence, Kan.

“Grease”
@ Bravo to Rex Reed for telling it like it was
in his review of the original-cast recording
of “Grease” (October). | was a teenager in
the Fifties and can vouch that things then
weren’t the way they are remembered now.
The youth of today is a lot smarter and more
mature than that of the Fifties.
CaroL FOWLKES
Lincoln, Neb.

“Sonic Seasonings”

® Having been involved in Walter Carlos’
“*Sonic Seasonings’ project from its concep-
tion to its realization, perhaps I will be per-
mitted a few comments concerning Paul
Kresh’s review of the recent Columbia re-
cording (September). I can sympathize with
Mr. Kresh’s “disillusionment” with *“‘Sonic
Seasonings,” particularly from the point of
view of its somehow being a musical entity
in competition with glories of seasons past
by Vivaldi, Haydn, and Glazounov. It is
certainly an exasperating, even maddening,
experience to attempt to listen to Carlos’
offering as one would to those composers,
with a musician’s ear for conventional the-
matic development, conventional formal con-
tinuity, and, especially, conventional time-
spans. This approach simply will not do.
“Sonic Seasonings” cannot be judged or ap-
preciated from such a premise because, as
Mr. Kresh is well aware, it is not a conven-
tionally composed score.

However, it is inaccurate to describe “Son-
ic Seasonings™ as improvisation, much less
“undisciplined improvisation,” for a con-
siderable amount of it was meticulously
notated as to pitch, rhythm, and registration
before being synthesized. In addition, each
movement had an overall plan or program
(often, in fact, related to rondo form) and re-
vision was not uncommon before and oc-
casionally during the electronic realization.

As 1 tried to suggest in my biographical
essay in the album, although Carlos has a
decidedly nonacademic approach to musical
composition, he is nonetheless a well-trained
traditional musician. In other words, he
knows what he is up to compositionally. He
also knows what he is up to electronically,
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and 1 think that few listeners who are familar
with his previous records (“*Switched-On
Bach,” “The Well-Tempered Synthesizer,”
*“A Clockwork Orange™) would dispute that
he is presently the foremost virtuoso of the
Moog.

What, then, was Carlos up to with “Sonic
Seasonings?”’ Something which is probably
unique: the blending of certain standard
compositional devices, improvisatory ele-
ments, and a strong sense of color into an
aural experience which, he hopes (in the
words of producer Rachel Elkind), “‘enhances
the listener’s total environment” —a kind of
high-class background music (or Muzak, if
you will), a veritable mixed bag of electroni-
cally generated music and effects and natural
sounds such as human voices, bird songs,
bells, surf, fire, rain. May I, as a composer
myself, suggest that anything so singular,
compositionally and in numerous other ways,
must be approached on its own terms—not
those of traditional or even contemporary
serious music—or not approached at all.

I can well imagine that ‘‘Sonic Seasonings”
will not be to everyone’s taste. In fact I con-
fess that I, for one, can do very well without
it—and without all background music, for
that matter. But | venture the opinion that
no one other than Walter Carlos could have
conceived and executed an enterprise of this
nature with such a wealth of imagination and
expertise.

PHIiLLIP RAMEY
New York, N.Y.

Mr. Kresh replies: “Mr. Ramey must have
some secret way of listening to music that is
unknown to me. The only way I know is to
listen with my ears, whether the piece is
plaved on conventional instruments or elec-
tronic ones, and judge on the busis of what
I have heard. Mr. Carlos’ *high-cluss back-
ground music’ simply got on my nerves, as
Mr. Ramey apparently acknowledges that
it did on his, and led nowhere. As for the score
of ‘A Clockwork Orange’ and Carlos’ earlier
records, they were mentioned respectfully
and given their due. And if even the partisan
Mr. Ramey can ‘do very well without’ ‘Sonic
Seasonings,” then where does that leave the
rest of us?"

More Kern on Discs
® | would like to make several additions
(all, unfortunately, now out of print) to the
discography at the end of Alfred Simon’s ex-
cellent piece on Jerome Kern in the July issue.
The two-volume “Melodies of Jerome Kern™
(with liner notes by Mr. Simon) on Walden
Records, and “Premiere Performance:
George Byron Sings Jerome Kern™ on Atlan-
tic, both recorded in the Fifties, are rather
square in conception and execution, but the
albums feature some breathtakingly lovely
and otherwise unavailable Kern material. The
Byron album, arranged by André Previn, is
particularly interesting in that it features three
songs that were discovered in Kern’s unpub-
lished manuscripts and, long after the com-
poser’s death, were turned over to Dorothy
Fields, who provided very sensitive lyrics.
Another album, “David Allen Sings the Mu-
sic of Jerome Kern™ on World Pacific, dating
from the late Fifties, offers mostly familiar
Kern material, but the singing is fine and is
backed by sympathetic arrangements by
Johnny Mandel.
Joer E. SIEGEL
Washington, D.C.
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Compile(i by Susan iarabee

® 5,000 Nights at the Opera, Sir Rudolf
Bing, Doubleday, Garden City, N.Y., 1972,
$10.00, 360 pp.

Sir Rudolf’s memoirs cover his youth in
Vienna and his work at Glyndebourne and
Edinburgh as well as his twenty-three years as
general manager of the Metropolitan Opera.
His defense of his administration and his ver-
sion of some celebrated feuds will bring new
understanding and probably sympathy from
even his severest critics. Candid at times and
occasionally spiteful, the book is easy and
entertaining to read —but there’s no index!

® Debuts & Farewells, a Two-Decade Pho-
tographic Chronicle of the Metopolitun Op-
era, Paul Seligman. Alfred A. Knopf, New
York, 1972, $15.00, 180 pp.

Great moments during the last twenty years
at the Met are captured in intimate glimpses
by an opera-loving graphic journalist. Many
of the pictures are blurred or grainy because
they were taken during performances or in
poorly lighted dressing rooms, but they con-
vey a great deal of excitement. A must for any
opera fan.

® The Concise Oxford Dictionary of Operu,
by Harold Rosenthal and John Warrack, Ox-
ford University Press, London, 1972, $3.50,
446 pp.

Contains brief biographies of composers
and performers, plot synopses of many op-
eras, and short entries identifying operatic
arias and characters, plus definitions of many
vocal terms. This is not a complete revision
of the book originally published in 1964, but
some errors were corrected in a subsequent
printing, and a certain amount of updating
has been done for the present reprinting. Still
not entirely free of errors, the book is useful
for ready reference, and it is a bargain at this
price.

® Music in the Cultured G eneration, Joseph
A. Mussulman. Northwestern University
Press, Evanston, Ill., 1971, $9.75, 298 pp.

Mussulman’s work examines in some detail
the musical climate of America during the
years 1870-1900. Seeing music as a social act,
he uses articles in the four major intellectual
magazines of the era—Atlantic, Century, Har-
per’s, and Scribner's—as evidence to indicate
how the “cultured generation® strove to inte-
grate the art of music with American life. An
appendix lists all articles pertinent to music
which appeared in the periodicals cited during
that thirty-year period.

® Music & Lyrics by Cole Porter: A Trea-
sury of Cole Porter, with introduction by
Robert Kimball. Random House, New York,
1972, $5.95, 288 pp.

Although a paperback, this is a large, hand-
some book. Words and music for fifty-eight of
Porter’s show/film songs are included and
there are cast photos, sheet-music covers. and
additional lyrics scattered throughout the
book. Kimball’s introduction sketches Por-
ter's career and is well documented with pho-
tographs. Included is a listing of the artists
who introduced each of the songs.
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If you want to be completely surrounded by music
you need a 4-channel receiver
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Since JVC wants to give you nearly
perfect sound, we also have to give you a
nearly perfect listening area.

The JVC 5445 4channel receiver
does just that.

A special sound effects amplifier
(SEA) takes discrete and matrix
4-channel sources, plus stereo and
monaural sources, and breaks them up
into five frequency ranges, instead of
just the usual bass and treble.

So you can bring up any frequency
that’s absorbed or tone down any one
that’s reflected too much. You can bring
up any instrument. Or push any down.
That’s sound control you’d expect only

STEREO REVIEW

in a professional studio.

And the separate SEA control for
the rear speakers lets you adjust for any
future 4-channel sound system.

This receiver also makes your present
stereo records, tape and FM stereo
broadcasts sound better than ever by
picking up previously hidden sounds
through the rear speakers.

Naturally, this receiver is completely
compatible with your present equip-
ment. And the equipment you’ll
probably buy in the future. It even has
optional remote control and 4-channel
headphones.

JVC also makes a top-quality inte-
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that completely adjusts to your surroundings.

grated 4-channel amplifier, the 280 watt
Model 990. And if you have a really
good stereo amplifier, you can convert
your system 1o 4-channel instantly with
JVC’s add-on amplifier, the 5101.

The JVC receiver, amplifier and
add-on amplifier.
They can take a
beautifully ar-
ranged room and
help you or-__
chestrate it. §:

JV

IVC Amcrica, Tac.
5575 Queens Midioup Friresway
Muaspeth, New Yors 11378
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WORTH UP TO $154.50
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MERSON, LAKE
& PALMER Trilogy
Cotillion

NSULUSLY - THESITED) & Ly b

7272 THE SOUNDS 3873 CRUISIN' 157
OF LOVE . . . A to Zzzz Rock 'N' Roll History
Yorkshire Increase

0299 COSBY, GREGORY,
FOXX & FLIP Just For
Laughs (2 LPs & 2
tapes) Scepter

8333 SONNY & CHER 5111
All | Ever Need Is

You Kapp

0863 MOTHERS OF
INVENTION Freak
Out (2 LPs & 2 tapes)
Verve

9174 PAUL MAURIAT
Theme From A Summer
Place Verve

2796 A TRIBUTE TO
BURT BACHARACH
Scepter

7091 RAVEL Bolero
DEBUSSY Afternoon Of
A Faun Yorkshire

8178 THE WHO
Who’s Next Decca

See why 4,000,000 Record and Tape Buyers Paid a Lifetime Membership Fee to
Join RECORD CLUB OF AMERICA when Other Clubs Would Have Accepted Them FREE!

CAN YOU PICK MUST YOU BUY A HOW MUCH MUST
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YES! YES! NONE! ZERO ALWAYS! NEVER! NO LONG
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0816 STAN KENTON

Today (2 LPs & 2 tapes)

London

7846 S5TH DIMENSION
Individually &
Collectively Bell

1037 STEPPENWOLF
Gold ABC/Dunhill

1196 THE GRASS
ROOTS Their 16 Great-
est Hits ABC/Dunhill

9058 2001:
A Space Odyssey
MGM

6164 JOHNNY WINTER
First Winter
Buddah

1053 JAMES GANG
Thirds ABC/Dunhill

0522 WOODSTOCK TWO

(2 LPs & 2 tapes)
Cotillion

1183 THREE DOG
NIGHT Harmony
ABC/Dunhill

7777 GODSPELL
Original Cast Bell

5534 TEN YEARS
AFTER Alvin Lee &
Co. Deram

Record Club of America—The World’s Largest
and Lowest Priced Record And Tape Club

7720 PARTRIDGE
FAMILY At Home With
;hilir Greatest Hits

e

5581 TOM JONES
Close Up Parrot

5564 AL GREEN
Let’s Stay Together Ri

1084 THE GRASS
ROOTS More Golden
Grass ABC/Dunhilt

5185 GRAHAM NASH/
DAVID CROSBY
Atlantic

7044 BEETHOVEN
Piano Sonatas
Yorkshire

3007 BUFFY SAINTE-
MARIE Used to Wanna
Be A Ballerina
Vanguard

0324 AN & SYLVIA
Greatest Hits (2 LPs
& 2 tapes) Vanguard

0398 GREATEST
SONGS OF WOODY
GUTHRIE (2 LPs & 2
tapes) Vanguard

1459 STEPPENWOLF
Rest In Peace
ABC/Dunhill
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19 TAPES: =with NO OBLIGATION

TO BUY ANYTHING EVER!

Make Your Own Membership in Record Club of America

YES! Now you can ‘“Make Your Own Membership'’ Offer in Record Club of America! Choose up to 25 Stereo LPs (worth up to $154.50) or up to 15
Stereo Tapes (cartridge or cassette, worth up to $108.70) FREE—as your welcome gift for joining. Pick your FREEs from the Top Hits here. Or, if
you can’t find the full amount, choose the ones you want now, and check the appropriate box on the Order Form—we'll mail you immediately the
“Expanded Choice’ List, with hundreds of Top Hits to select from. All this with NO OBLIGATION TO BUY ANYTHING EVER!

e —

A

i ; 4
9028 THE MIKE CURB 1416 B. B. KING
CONGREGATION Son Guess Who ABC
For A Young Love MEM

1480 JIM CROCE 5602 SAVOY BROWN 5191 PORTRAIT OF 27l B. J. THOMAS
You Don't Mess Around Lion’s Share Parrot SAMMY DAVIS JR. MGM Billie Joe Scepter

With Jim ABC/ Dunhill EENESEAERNNNNENENNEUEERIUENNEUeaENRNNED

RECORD CLUB OF AMERICA
© | CLUB HEADQUARTERS V092
YORK, PENNSYLVANIA 17405

YES—Rush me a Lifetime Discount Membership Card,
Free Giant Master Discount Catalog, Disc & Tape

Guide—along with a Free subscription to the
WN Catalog—at the Specijal Introduc-
tory Membership Offer of my choice. Also send me

__" Free LPs or ___ Free Tapes which | have indi-

cated below (with a bill for the Club's standard

mailing and handling charge). | enclose my Lifetime

Membership Fee (never another club fee for the rest

of my life). | am not obligated to buy an{ records or
y

; kL
385 THE JOAN BAEZ

BALLAD BOOK

(2 LPs & 2 tapes)

Vanguard

8401 NEIL DIAMOND 1433 THE GRASS 5547 THE MOODY
Moods Uni ROOTS Move Along BLUES In Search Of

ABC/Dunhill The Lost Chord Deram
0635 ISAAC HAYES/

6884 THE LONDON
CHUCK BERRY SES-
SIONS Chess

0829 THEM Featuring SHAFT Original ST 5171 YES Fragile tapes—no yearly quota. if not completely deiighted
Van Morrison (2 LPs & (2 LPs & 2 tapes) Atiantic LI LU LU i_may return items above within 10 days for imme-
2 tapes) Parrot Enterprise T diate refél'l;d of membershi?‘fee'.J hin Off

080 ONE! 00se your own Membershi er
3700 JAMES TAYLOR 5503 ENGELBERT Live At Caesars 6431 STAPLE SINGERS O FREE Lpsy.,, 3 FREE Tapes, wmﬂ up to $34.90
& The Flying Machine HUMPERDINCK Live Palace (2 LPs & 2 Be Altitude: Respect ﬁ ($5 membership fee)
Euphoria At The Riviera Parrot tapes) Parrot Yourseif Stax 0310 FREE LPs or 6 FREE Tapes, worth up to $64.80

E
€| (510 membership fee)
K {015 FREE LPs or 9 FREE Tapes, worth up to $94.70
(315 membership fee
025 FREE LPs or 15 FREE Tapes, worth up to $154.50
($25 membership fee)
FREE LPPs: You are entitled to the exact number of
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“MAKE YOUR OWN MEMBERSHIP” RECORD AND TAPE CLUB
Free LP/Tape & Savings Chart

cgggsg 'a':y Worth Up To Membership Fee FREE LPs indicated by the mem:ershlp mler cmkj
3 REE Tooes $34.90 ONLY $5.00 l l l ]
'6 FREE Tapes $64.80 ONLY $10.00 T 1
LR $94.70 ONLY $15.00 ] % } : %
AR | vaw | owvwme | | romesseee

See how your savings pyramid if you select an offer with more FREE Hits. Note how each
successive membership is an exact multiple of the base offer...yet each higher ste:
privileges you to take up to $59.80 MORE in FREE LPs and Tapes. At the pea
plateau, you literally pocket up to $154.50 In FREE Hits ... for NET SAVINGS of no less
than $129.50! AND YOU ARE NOT OBLIGATED TO BUY ANOTHER LP OR TAPE FOR THE
REST OF YOUR LIFE. Buy 1, buy 100—or buy none at all—you call the shots. Scoop up
these incredible savings NOW by choosing your bership offer on the special Order
Form at right.

AT LAST A RECORD AND TAPE CLUB WITH NO “OBLIGATIONS”—ONLY BENEFITS!

Ordinary record and tape clubs not only make you LOOK WHAT YOU GET
choose from a few labels, they make ,ou bu up © FREE up to 25 Stereo LPs or 15 Tapes (cartridge
to 12 records or tapes a year. And if you don't  or cassette), worth up to $154.50 with abselutely

L I l | i |
LI [ I | |
LI | l | |

O Send “Expanded Choice’” List, with hundreds
of Top Chart Hits, which | understand | can select
as “Make Your Own Membership'” FREEs. 4

Mr. Mrs. Miss

return their costly IBM cards, they send you an 1 anything ever! RT/RR/RD/SR Box or P.0. Box
T o Cloms want and 3 bill foy up to'$7.081  "° Obligation to buy ything ev
We're the Worid's Largest ALL LABEL Record and o FREE All-Label Lifetime Discount Memiership Street Apt.

Tape Club, so you get the LOWEST EXISTING  card—guarantees you brand new LPs and Tapes

PRICES on all records and tapes made, at guar- at discounts averaging up to 81%.

anteed discounts of up to 81%. A current Club

Sale offers hundreds of top hit $5.98 LPs of ALL o FREE giant Master Discount Catalog—World's

LABELS at an average price of only $2.39 (an  |argect Master Discount Cataiog of all readily

average.savm$ of $3.59 per LP)—PLUS get aver-  ayailable records and tapes (cartridges and cas-

fg.gg:‘s‘“a"'fds :aszgftaeas °'s‘t§r 3“:536&?2 m‘g:vf&'; settes) of all manuf?ﬁturers, all lab:ls (including

n 3 ...bi S s an e.
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15 Tapes (worlh up to $15450) with no obiiga: 2 FRCE s 1 TAE G -J1C Sncincements

g/%nn tsoeule)«‘:lty s%lmhg Eesvﬁgreke::%mt%ir'rgsotuffoamn which’ regularly bring you news of just-issued
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our “Expanded Choice” List which we'll mail to €W refeases and “extra discount' specials.

you immediately (check the appropriate box on

City State Zip

All Servicemen

writeSoc.Sec.#rl I l I I l l I
CHARGE IT to mr credit card. 1 am charging my
membership (mailing and handling fee for each FREE
LP and tape selected will be added).

B Master Charge [ American Express
Check sne: BankAmericard (] Diners Club
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Signature Date

5 CANADIANS maii coupon to above address. Orders
Order Form). And now you can charge it too! e FREE Subscrintion to the AAMRBHOUSE ™—col- 4 Ciub of Canada.
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NEW PRODUCTS

THE LATESTIN
HIGH-FIDELITY
EQUIPMENT

Arp Odyssey Electronic
Music Synthesizer

® ARp’s new Odyssey synthesizer is an
electronic musical instrument that can
be connected to any component audio
system or music-instrument amplifier.
The sounds of almost any conventional
instrument can be synthesized, along

with non-pitched sounds such as wind,
thunder, surf, efc. In addition, the user
can create sonic effects and textures
which have no equivalent in mechanical-
ly produced sounds. With the help of a
tape recorder. sound collages and tape
compositions can be assembled. Physi-
cally, the Odyssey consists of a three-
octave keyboard, a full-width control
console mounted above. and a foot
pedal. The basic “sounds™ of the synthe-
sizer come from two voltage-controlled
oscillators, the outputs of which can be
modulated by square or sawtooth wave-
forms to alter their harmonic character-
istics (timbres), and a noise generator
that can be switched for *‘white” or
“pink” noise. A SAMPLE/HOLD stage
permits these timbres to be imposed in
gradual (adjustable) increments over the
duration of a note played on the key-

board. Further signal processors include
a voltage-controlled filter, a ring modula-
tor, and a voltage-controlled amplifier
that can be adjusted to affect the attack.
decay, and duration of a note. The foot
pedal controls the dynamics and intro-
duces. when desired, a small amount of
gradual tonal shift (portamento) during
the sounding of each note. The keyboard
is switchable over a range of four oc-
taves, and can be fine-tuned in pitch by
means of several controls. The dimen-
sions of the Arp Odyssey are 23 x 18 x §
inches, and the weight is 20 pounds.
Two outputs are provided: one high-lev-
el (1 to 2 volts) and another to suit the
characteristics of guitar inputs on a mus-
ical instrument amplifier/speaker. Price:
$1,295. The stand shown costs about
$40 more.

Circle 115 on reader service card

Crown ‘“Auralinear”
Speaker Systems

® CrOWN’s four new speaker systems,
the company’s first such offerings. are
hybrid electrostatic-dynamic  designs
that combine 10-inch cone woofers and
5 x 5-inch electrostatic panels in several
configurations. The largest of the sys-
tems, the ES-224 (shown), has twenty-
four of the panels arranged in a convex

arc within the tall (39 x 26 x 12 inches)
upper enclosure, which is acoustically
open on its four sides. These all operate
over the full range of audio frequencies
above 350 Hz, with the upper limit of
usable response specified as 30,000 Hz.
Two 10-inch woofers in the lower
(sealed) cabinet extend response down
to 22 Hz. The similar ES-212, with the
same frequency response. has a short-
er electrostatic chamber (21 x26x 12
inches) containing twelve panels. Cross-
over between the woofers and electro-
static drivers is at 375 Hz. The rated
power-handling capabilities of the two
systems are 150 and 75 watts per chan-
nel continuous, respectively, referred
to an 8-ohm load impedance. The lower
bass enclosures of the speakers are
26 x 21 x 16 inches.

The Models ES-26 and ES-14 are
front-radiating floor-standing systems of
more conventional appearance. They
contain, respectively, six electrostatic
panels and two woofers, and four elec-
trostatics and one woofer. Their re-

spective  power-handling capabilities
are 75 and 40 watts continuous (at 8
ohms), and frequency responses are 25
and 30 to 30,000 Hz. Crossover fre-
quencies between the woofers and elec-
trostatic elements are 1,500 Hz. To pro-
tect against overloads from the amplifier,
the Crown systems have solid-state pro-
tective circuits for both woofers and
electrostatic panels, with resettable cir-
cuit breakers and visual indicators to
show when they have tripped. All mod-
els have nominal impedances of 4 ohms
except the ES-14, which is 8 ohms. and
all models (except the ES-14) are suita-
ble for bi-amp operation. Rear-mounted
level controls for the electrostatic driv-
ers are provided. Dimensions of the
ES-26 and ES-14 are 24x27Y2x 12
inches and 18x27%2x 12 inches. All
four systems are finished in oiled walnut
with black grille cloth; their weights
range from 60 to 135 pounds. Prices:
ES-224, $1.165: ES-212, $795; ES-26,
$495; ES-14, $335.
Circle 116 on reader service card

Thorens TD-125 Mk |l Turntable

® THORENS' latest version of the TD-
125 turntable, the TD-125AB Mk 11,
has acquired a new tone arm, the
Thorens TP-16, and an improved drive
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system. The sixteen-pole synchronous
motor, linked to the platter by a continu-
ous belt, obtains its drive signal from
operational amplifiers modulated by a
built-in  oscillator. Changing the fre-
quency of the oscillator switches the
turntable speed from 33Ys rpm to 45 or
16%3 rpm. A fine-tuning speed control
provides an adjustment range of =2 per
cent, with an illuminated stroboscopic
indicator on the motorboard to serve as
an indicator of on-speed condition. The
tone arm is a low-mass design with a
lightweight cartridge shell. Stylus force

and antiskating compensation are ap-
plied by calibrated knobs after the arm
has been balanced by means of the slid-
ing counterweight at its rear. The anti-
skating system is magnetic, and several
sets of calibrations are provided for styli
of different size and shape. A tone-arm
cueing mechanism damped in both di-
rections of travel is built into the turn-
table; it is operated by one of the three
sliding switches that make up the turn-
table’s major controls. The 12-inch, 7-
pound platter is made of a non-magnetic
(Continued on page 16)
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Hear The Truth
nbout Boris Godunov

Many speakers make Boris sound as if he had
wandered into ““Carmen’’ by mistake, They simply
can't do justice to the heavy bass orchestration of
Moussorgsky ‘s opera, emphasizing instead the
midrange and highs more characteristic of Bizet, Few
scores demand so much of a speaker’s bass range, of
its ability to rencer percussion instruments cleanly, or
of its freedom trom distortion in conveying intricate
dissonances, “‘Boris Godunov” puts the truth-telling
abilities of a speaker to a real test.

The Quadraflex Model 66 tells the truth about Boris Godunov,
and you'll be surprised at how little the truth costs. The Model
66 is a three-way, twelve-inch bookshelf system selling for
$139.95. The high compliance linear motion bass speaker in
the Model 66 reaches down to 32 Hz (t5dB), below the range
of a bass viol. Its six-inch midrange is sealed in anacoustic
suspension isolation chamber to prevent interference and resulting
distortion. A three-inch cone-and-dome treble speaker provides
wide sound dispersion. Both acoustical and electrical crossover
points are calculated in designing the crossover networks for a
smooth transition without unnatural peaks or dips in the music.
The Mode! 66 can be used effectively with amplifiers with as

little as 15 or as much as 120 watts (RMS) per channel, allowing you
to realize the wide dynamic range found in works such as “‘Boris Godunov.”
Of course you'll have to hear the Quadraflex Model 66 for yourself

before you'll really be convinced. We'd like to tell you more about how

the Model 66 and the five smaller Quadraflex speakers are designed

and engineered for modern production methods, and how we maintain

our rigid quality controls, Write to us for more information or to

find out whare you can hear Quadraflex speakers.
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT
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alloy. Specifications for the TD-125AB
Mk 11 include wow and flutter of 0.06
per cent (DIN weighted) and a rumble
level of —48 dB (unweighted). The entire
motorboard assembly is floated on

damped springs to isolate the platter
and arm from vibration. Dimensions,
including the wood base, are 18 x 14 x 5
inches (the length is 2 inches greater
for the version that accommodates a

12-inch tone arm to play 16-inch tran-
scription discs). Price: $310. Dust
covers are available hinged ($30) or
unhinged ($15).

Circle 117 on reader service card

Sylvania AS85W Speaker System

® SyLvANIA has a new speaker system,
the AS85W, an air-suspension design

with an 8-inch woofer and a 1Ys-inch
dome tweeter. Its frequency response is
rated at 40 to 20,000 Hz. The crossover
frequency is 3,000 Hz, and the system
resonance is 55 Hz. The AS85W will
tolerate amplifier power outputs of up to
50 watts continuous per channel. Its
nominal impedance is 8 ohms. A two-
position switch on the back of the enclo-
sure varies the tweeter output from flat
response to a 2-dB boost. The input
connectors will accept stripped wires or
plugs. The enclosure, which measures a-
bout 18%ax 10%4x 10Y2 inches, is fin-
ished with walnut veneers and fitted with
a dark, pleated grille-cloth panel. The
suggested list price is $69.95.

A second new speaker system intro-

duced by Sylvania is the Model
AS105W, a three-way system with a 10-
inch air-suspension woofer that extends
low-frequency response down to 30 Hz,
and dome-type mid-range and tweeter
units of 1% and | inch, respectively.
Crossover frequencies are 600 and
10,000 Hz, and a two-position switch
changes the output of the mid-range
driver over a 2-dB range. Power-han-
dling capability is 65 watts continuous
per channel; the system’s nominal im-
pedance is also 8 ohms. Approximate
dimensions are 24Ys x 13% x 113,
inches, and appearance is identical to
that of the AS85W except for enclosure
size. Price: $109.95.
Circle 118 on reader service card

ESS Stereo Preamplifier
and Stereo Power Amplifier

® ELECTROSTATIC SOUND SYSTEMS has
announced its first electronic products, a

stereo preamplifier and a 500-watt stereo
power amplifier. The preamplifier (top),
which has inputs for magnetic phono,
tuner, and three high-level sources (one
of which is labeled CASSETTE), has a
rated output of 2.5 volts and a signal-to-
noise ratio of 100 dB for the high-level
inputs referred to that output level. Har-
monic distortion is 0.0075 per cent
throughout the audio band; intermodula-
tion distortion is 0.005 per cent. The
phono-input signal-to-noise ratio is 80
dB referred to a 10-millivolt, 1,000-Hz
input signal. The frequency response of
the high-level inputs is 10 to 30,000 Hz
+0.025 dB. Besides its input selector, the
preamplifier has knobs for volume, bal-
ance, bass, and treble, plus pushbuttons
for a.c. power, tone-control bypass, high-
and low-cut filters, mono/stereo mode,
and tape monitoring. There are two sets
of outputs and a front-panel stereo head-

phone jack that will drive low-imped-
ance phones. The dimensions of the unit
are approximately 16Y2 x 6 x 9 inches,
excluding the controls. Price: $395.

The ESS power amplifier is rated at
250 watts continuous per channel (8-
ohm loads, both channels driven) across
the entire audio range, with less than 0.1
per cent harmonic distortion and 0.05
per cent intermodulation distortion. Its
signal-to-noise ratio is 100 dB, and the
damping factor is 1,000 at 20 Hz. A
1.75-volt input drives the amplifier to
rated output. The power bandwidth is 1
to 100,000 Hz. The Model 500 amplifier
measures approximately 16Y2 x 6 x 15
inches. Price: $595. A more elaborate
version, the Model 500M (shown at bot-
tom), has illuminated front-panel level
meters and separate gain controls for
each channel. Price: $675.

Circle 119 on reader service card

Wollensak Stereo Cassette Decks

® WOLLENSAK has two new stereo cas-
sette decks, the Models 4780 (shown)
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and 4770. The 4780 has built-in Dolby B
noise-reduction circuitry and a tape-type
switch that selects the proper recording
characteristics for chromium-dioxide or
standard tape formulations. The Model
4770 has the DNS dynamic noise-sup-
pression system that operates during
playback to reduce the hiss frequencies
when no significant musical information
is present in the output signal. Both
machines incorporate ‘“‘memory wind”
features that automatically return the
tape at fast speed to a preselected point
when activated, and automatic-shutoff

devices that disengage the drive mecha-
nism at the end of a cassette. The frequen-
cy response of the 4780 is 30 to 15,000
Hz +3 dB for high-performance tapes
and 30 to 14,000 Hz +3 dB for “‘regular”
tape. The corresponding figures for the
4770 are 50 to 15,000 Hz and 50 to 12.-
000 Hz, both 3 dB. The signal-to-noise
ratios are approximately 49 dB for both,
with improvements ranging from 3 to 10
dB provided by their respective noise-
reduction systems. Prices: Model 4780,
$259.95: Model 4770, $199.95.
Circle 120 on reader service card
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AtPilot,

Great specs. Is there a receiver manufacturer of
any consequence who doesn’t claim them?

After all, great specs are what high fidelity
is all about. And we're just as interested in
them as everyone else.

Take the Pilot 254 stereo receiver, our top
performer. It delivers 130 watts, 65 honest watts
(RMS) per channel, both channels driven into
8 ohms. Its IHF power bandwidth measures
10Hz to 40,000Hz. FM sensitivity is 1.8uV
(IHF) with 38dB separation. Distortion is
virtually unmeasurable and so on.

Obviously, we compare more than favorably
with the best of them.

But at Pilot, we think performance is more
than just specs, however great. We think
unvarying quality and product reliability are
equally important.

That’s why we painstakingly check every
Pilot 254 individually, performing over thirty
different tests.

That’s why we use MOSFET’s and ceramic

A SUHSIDIARY OF NATIONAL UNIONECE THIC CORPORATION @)

JANUARY 1973

great specs are only the beginning,

filters, integrated circuits and expensive double
wiped silver plated contacts. In fact, premium
quality components are employed in all critical
circuit applications.

That’s why we developed a unique elec-
tronic circuit protection system and then
backed it up with fused speaker lines.

And finally, that’s why every Pilot 254
stereo receiver meets or exceeds every one of its
listed specifications.

Because Pilot engineers demand margins of
performance and reliability that far exceed
ordinary production standards, you can own a
stereo receiver that will work the first time you
use it and for years to come.

For complete information and the name
of your nearest Pilot dealer write: Pilot,
66 Field Point Road, Greenwich, Conn. 06830.

he Pilot 254 Stereo Receiver $429.90.
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If this

design is right,
then all

the others must
be wrong.

As you can see, the new full-range
Microstatic is a radically different
design.

What other bookshelf speaker has
a cluster of five tweeters and a
woofer sticking way out in front,
bulging against the grill cloth?

No other.

That's why no other bookshelf
speaker radiates directly over an
angle of 180° both horizontally
and vertically, at all frequencies.
Without any diffraction effects
from the edge of the cabinet.
Without any boxiness, mid-range
honk or high-frequency veiling.

If that's not the kind of sound
you've been hoping to have for
only $149.50, then—and only
then—we're wrong.

And all the others are right.

For detailed literature, write us
directly.

A Product of MICRO / ACOUSTICS
8 Westchester Plaza
Elmsford, New York 10523
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Record Noise

l Q Although most of my discs are

e new, I hear a lot of pops and
clicks when plaving them. I know that
they are all clean since I use one of the
recommended cloths for taking off dust
and static electricity. Would it help to
upgrade to a better cartridge than the
8340 unit that I am now using?

KENNETH KOESTER
APO, N.Y.

No. but it might help if you would

« stop ‘‘cleaning” your records
with the cloth. Such cloths are usually
impregnated with some type of anti-stat-
ic solution that can cause dust to adhere
to the record surface and thereby worsen
the noise problem. If your player is
tracking at one gram or so, the only fluid
that you should use on the disc surface is
distilled water in minute amounts, ap-
plied by one of the brush/felt pad
cleaners that look like miniature metal
or plastic tone arms and are designed
to track a disc as it plays.

Impedance and Amplifier Power
We know that most speaker sys-
e tems do not stay at the same
impedance throughout their frequency
range. And since the power output of a
solid-state amplifier varies with the load
it feeds, wouldn't most amplifiers have a
rather erratic frequency response when
used with a speaker system whose im-

pedance varies with frequency?

JoHN GAYLORD
San Francisco, Cal.

The variation of speaker imped-
« ance with signal frequency de-
scribed by Mr. Gaylord does occur, but.
for several reasons. the consequences
are not as severe as he imagines. As far
as the amplifier is concerned, the only
significant impedance variation takes
place at the speaker system’s low-fre-
quency resonance —usually somewhere
between 35 and S0 Hz. At that point. the
impedance may rise to perhaps five
times normal.
Almost all of today’s amplifiers are
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designed to act as low-impedance
sources. This means that an amplifier
driving a speaker with a nominal 8-ohm
impedance may itself have an output
impedance of 0.08 ohm or lower—or a
damping factor of 100. This very low
output impedance results in the am-
plifier’s acting as a constant-voltage
source. In other words, if, with a given
input signal, the amplifier puts 10 volts
into the speaker, it will deliver the 10
volts regardless of whether the speaker
impedance is 4. 8, or 30 ohms. But while
the voltage to the speaker remains unaf-
fected by the speaker’s impedance varia-
tions, the current fed to the speaker by
the amplifier must obey Ohm’s law and it
therefore varies with the speaker’s im-
pedance. If the speaker impedance dou-
bles, you’ll have half the current: if the
impedance is halved, you’ll have dou-
ble the current. Or, to look at it from
another direction, with a given signal
level, if you halve the impedance of the
speaker you double the power fed to it,
and if you double the impedance of the
speaker you halve the power going to it.

So where does that leave us? Remem-
ber that we usually find peaks rather
than dips in a speaker’s impedance
curve, This means that there is a reduc-
tion in amplifier power output at, say, the
system’s resonant frequency —which
happens to be the frequency at which the
speaker is most efficient. By proper use
of damping and other techniques. a de-
signer can adjust the Q" of the speak-
er’'s resonant peak so that the speaker’s
rise in efficiency neatly cancels the dip in
amplifier power fed to it; the result is a
flat acoustic output. The knowledgeable
speaker-system designer also adjusts the
parameters of the crossover network —
its slopes and so forth—to compensate
for whatever variations in acoustic out-
put may be introduced by variations in
impedance at other frequencies.

Many speakers also have mild dips
below their nominal impedance at cer-
tain frequencies. The dips seldom fall to
even half the rated impedance. which
means that while the current, and hence

(Continued on page 20)
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ADRS’

The curve that bent the
Casseﬂe Market out of shape.

RESPONSE (db)

You are looking at a distortion
measurement curve. It compares high-
frequency distortion found in other cas-
sette decks to the exclusive new AKAI
cassette line equipped with ADRS. The
results are extraordinary. ADRS elimi-
nates almost all distortion above 8,000
Hz. And only AKAI combines ADRS and
GX** Heads with Dolby to give you the
most perfect cassette recording in the

world today.
-

e =
GXC-65D W
Invert-O-Matic - Automatic Continuous
Reverse - Mechanism guaranteed two
full years . . . parts and labor

FREQUENCY (KHz)

Without ADR System

ADR System

Why settle for

BIAS BEAT DISTORTION (%)

[lustrated at left are the actual
output curves of a 13KHz signal from
a Dolby equipped cassette deck without
ADRS, and a comparable curve from a
new AKAI GXC-46D cassette deck with
ADRS, GX Head and Dolby. The clear,
undistorted signal is a pleasure to behold.
And an even greater pleasure to hear.

*Automatic Distortion Reduction System
**Glass and Crystal Ferrite Head

GXC-46D

second best in casseftte decks?

Only AKAI offers you ADRS, GX Heads and Dolby at a price
no more than you would pay for decks equipped with Dolby alone.

See...and most of all hear...

our revolutionary new GXC-46D and

GXC-65D. Your ears will make up your mind for you.

AKAI.

AKAl America, Ltd./P. O. Box 55055, Los Angeles, California 90055
For your nearest AKAI dealer call 800-243-6000 Toll Free. In Connecticut, 1-800-882-6500.
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Defter.

They

sound better

tudio sterecphones by

cieX.

Don a pair of Studio stereophones, the best looking
stereophones made. They feel better because
surgical silicone ear cushions comfortably conform
to your head, even if you wear glasses. The real
test is listening. A unique audiometric-type driver
faithfully delivers all the sounds from a disc, tape
or receiver. Choose either the Studio | with volume
and tone controls, or the Studio 2.

The proof? Try them yourseif at a better hi-fi dealer.

products of sound research

TELEX.

COMMUNICATION DIVISION
9600 Aldrich Avenue South / Minneapolis, Minnesota 55420

Studio stereophones are made by the world’s largest
manufacturer of aviation and educational headsets,
stereophones, and other listening devices. Write for catalog.

CANADA: DOUBLE DIAMOND ELECTRONICS, LTD., Scarborough 4, Ontario
EURCPE: ROYAL SOUND COMPANY, INC., 409 North Main Street, Freeport, N. Y. 11520 U.S.A.
INTERNATIONAL: TELEX EXPORT DEPT., 9600 Aldrich Ave. So., Minneapotis, Minn. 55420 U.S.A.
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power, fed to the speaker (aussuming the
amplifier can provide it) might be dou-
bled, the audio output is increased by
only 3 dB. In most environments, the
normal output variation of any speaker is
much greater than this because of room-
acoustics effects. Of course, if the speak-
er impedance falls too low, then the am-
plifier can run into trouble while strain-
ing to deliver greater power than it was
designed for. But most of today’s speak-
er engineers are aware of the problem
and compensate for it.

The preceding does not contradict the
fact that our laboratory measurements
on solid-state amplifiers show an in-
crease in maximum power of 40 per cent
or so (rather than 100 per cent) when the
test load is lowered from 8§ to 4 ohms.
Remember that those lab measurements
are made with the amplifier operating at
its maximum power output. Obviously
you are not going to get a doubling of the
8-ohm maximum power (before clipping)
when the output transistors are already
delivering close to their maximum cur-
rent potential.

Mis-Tracking Cymbals

I recently purchased a new phono
Q o cartridge not vet tested by vour
magazine. It sounds much better than
the five-veur-old model that it replaced.
However, | find that on one particular
pop record in my collection, the loud
cvimbals do not sound natural until 1
apply abour 2 grams — twice the tracking

force recommended by the cartridge

manufacturer. What do vou suppose is
at fault here?
PHiviP CrOSLY
Patterson. N.J.

To begin with, the fact that your

o cartridge can track the cymbals
when you increase tracking force indi-
cates that the problem is nor a physical
flaw in the record groove. Using an ex-
ternal stylus-force gauge, check the accu-
racy of your turntable’s built-in tracking-
force gauge. If you find it off calibration
and, as a result, your arm is set to track
substantially lighter than its calibrat-
ed scale indicates, that could be the
source of your trouble. A second—and
more likely —possibility is that the cym-
bal crashes have been cut into the rec-
ord groove at such a high velocity (i.e.,
very loud) that practically no cartridge
operating at a normally low tracking
force will be able to follow the fantas-
tically rapid groove undulations. In that
case, | suspect that you can learn to live
with the problem presented by the dis-
torted cymbals on one band of one disc.

Because the number of questions we
receive each month is greater than
we can reply to individually, only
those questions selected for this col-
wini can be answered. Sorry!
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What Makes the LAFAYETTE

LR-4000 the Most
Sophisticated Hi-Fi

4-Channel SQ Receiver...

Among other things is the exclusive
‘“‘wave matching full logic” SQ decoder

Quite frankly, the LR-4000 4-Channe| SQ Stereo Re-
ceiver represents the culmination of an “all out”
design philosophy on the part of Lafayette's engi-
neering team. One of the LR-4000's many advanced
features is a “‘wave matching full logic” SQ decoder.
This type of SQ decoder provides a highly sophisti-
cated level of performance by employing two elec-
tronic systems: front/back logic and wave matching
logic. This results in a performance capability in
excess of 20db of precise channel separation of any
SQ program source, 4-Channel SQ. .. like you never
heard it before!

Our “all out” design philosophy brings you an FM
stereo tuner section which has a “phase locking”
multiplex decoder section providing optimum stereo
separation (40db at 400 Hz) at minimum distortion

Send today!
2:433

The World’s Largest
Consumer Electronics Catalog

Your One Complete Buying Guide For
““Everything In Electronics”

(0.3% H.D. at 1009%, Mcdulation). Four channels of
amplification at 57-watts/channel RMS “feeds” even
power hungry speakers! We've also incorporated two
additional “matrix” decoder circuits in the LR-4000
which enables you to enjoy “derived” 4-channel
sound from your. regular 2-channel stereo records,
stereo tapes, and FM stereo broadcasts as well as
any other specially “encoded” 4-channel stereo pro-
gram source. And there's lots more innovative fea-
tures, but we're out of space!

The LR-4000 is Lafayette’s answer to an “all out”
extracrdinary 4-Channel SQ Receiver in all areas but
one—the price! Only $499.95...and waiting for
you at your nearest Lafayette Electronics Center.
Hope to see you scon . ..

Send my FREE LAFAYETTE 1973 Catalog 730 to:

Name

Address
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WE’VE MADE
THE BEST
_EVEN BE TTER

NEW MODELS

BETTER!

NEW MODEL 10/10
The frequency curves
are actual tracings from
anew Sharpe produc-
tion Model 10/10.
Improved design of
the famous top-
rated Model 10A.
Smooth, brilliant,
full response.
Striking new decor.

NEW MARK Il

For new bright sounds
to satisfy the highest
standards of discrimi-
ating professionals
and audiophiles
alike. Smart new
appearance with
advanced acousti-
cal designs.

NEW MODEL 7/7
See this new budget-
priced version of one
of Sharpe's most popu-
lar models. Price and
quality make ita
“best-buy.’ Light-
weight stereo
listening. Rich new
ebony decor. Your
Sharpe dealer will
gladly demonstrate
the complete
Sharpe Stereo line.

<

SHARPE
AUDIO
DIVISION

SCINTREX, INC.

Tonawanda, N.Y.
14150

Export Agents
ELPA MARKETING
INDUSTRIES, INC.

New Hyde Park,
N.Y. 11040
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AUDIO
BASICS

By RALPH HODGES
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FM MULTIPATH DISTOF\’TION

MULTIPATH RECEPTION of FM broadcasts plagues the urban dweller, and
sometimes the surburbanite, if he lives close enough to a large natural
or man-made structure (a hill, water tower, building, etc.). Multipath comes
about because FM broadcast signals, like radar, are susceptible to being
reflected from such substantial objects as tall buildings and mountains. If the
listener is located in the path of any of these reflections, he may find himself
receiving an FM broadcast directly from the transmitting antenna plus the
same, but slightly delayed, signal bounced off one or more of these reflecting
surfaces. In other words, the FM signal reaches the antenna through nuulti-
ple paths. Audibly, the delayed signal, in interacting with the direct signal,
produces not an echo but a garble that is equally disturbing. Since the sig-
nals arriving at the antenna from the reflecting source(s) are random in phase
not only with each other but with the main direct signal, they interfere in a
complicated and ever-changing fashion. When the tuner tries to process this
mixture of signals, the result is a raspy or whiny distortion of the audio sig-
nal, sometimes with moments of complete shattering and ripping apart of the
sound when there are abrupt changes in the program dynamics.

In a good tuner, it takes a pretty strong reflected signal to do much dam-
age. However, city dwellers are frequently bombarded by numerous reflec-
tions, while tall buildings are effectively blocking the direct signal. For many
FM listeners multipath can be such a problem that some manufacturers have
designed special multipath indicators for their tuners and receivers. As a
rule, these come in two configurations. One design approach is to set up the
signal-strength meter (by means of a front-panel switch) to respond to ampli-
tude modulation (AM) of the incoming signal (FM radio signals are not sup-
posed to vary in amplitude, so if significant AM shows up —indicated by a
rapid fluctuation and jerking of the meter needle — multipath or some other
serious form of interference is present). The second type of indicator uses an
oscilloscope —built into a few deluxe tuners and receivers, and available as
an accessory (to be plugged into the appropriate jacks on a tuner when they
are present) from several companies. The scopes show a horizontal line that
stretches and collapses in response to the FM audio program levels. Small
amounts of multipath create vertical undulations in the line; severe cases
may utterly craze and frazzle it, in synchronization with the audible distor-
tion effects. Although the multipath indicators can’t do a thing for you by
themselves, they can guide you in orienting an FM antenna for the least mul-
tipath interference. Even a simple TV-type rabbit-ears antenna can fre-
quently have its two arms adjusted to achieve the best compromise between
signal pickup and multipath pickup. However, severe cases of multipath may
require better directional properties than the rabbit-ears can provide. In that
case, you may have to consider a large outdoor antenna designed especially
for highly directional pickup properties, or possibly cable FM if it is avail-
able in your area.
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The Top “Semi-Pro”
Tape Deck

If you get turned on by big bridges,
German cars, Swiss watches, Leica
cameras, and computers; if you had
three Erector sets at the same time as a
kid, if you shadowed the TV repair-
man and the plumber when they
worked in your house; if you just
know they’re going to bury you with a
screwdriver tucked into your shroud, a
Revox tape deck would make you
very, very happy.

And if you are a music maker or
music listener besides, a Revox would
make you *** ecstatic!

The Revox A77 Dolbyized deck
sells for $969 , and can make record-
ings with sound equal to million-dollar
studios. It is compact enough to strap
on the back of a motorcycle, and
rugged enough to survive a crash. It
either contains or may be combined
with every imaginable feature and ac-
cessory, and is as fool-proof and easy
to operate as any recorder [ know of.

My tests, and reports in the hi-fi
mags, back up Revox’s claim that this
is truly the top performing “semi-pro”
tape deck available. Technical per-
formance characteristics have seldom,
if ever, been bettered by any other
home machine: wide, flat frequency
response;, extremely low distortion,
perfect speed; imperceptible wow and
flutter; and noise level, even without
the Dolby circuits, that matches the
best studio equipment.

With the Dolby noise reduction cir-
cuits operating, the A77 is so quiet it’s
scary. This machine really provides
sound reproduction! No person for

197

by Straight Arrow Pubhsher

As you probably know, Revox has always
received the highest praise from the experts. And

by now, we almost take it for granted.

But even we were bowled over by the
unabashed declaration of love we received from
audio editor Michael Marcus writing in Rolling
S-one. In fact, we were so pleased that we'd
like to share our pleasure with you. Herewith,
Mr. Marcus’ comments in their entirety.

whom 1 demonstrated the recorder
could distinguish between live and re-
corded sound in A-B tests. For decades
hi-fi ads have been bullshitting about
“concert hall realism.” The Revox
really achieves it.

From across the room you could
mistake it for an old $199 Radio
Shack clunker: It has none of the care-
fully cultivated ‘“‘professional” look
found on current popular Japanese
tape machines. But it has everything:
ten-inch professional size reel capacity
for hours of taping without flipping
over the reels; Dolby circuits so you
can use low tape speeds without sacri-
ficing quality, saving tape expense and
further reel-flipping; three-motor
transport withelectronic speed control;
push-button solenoid operation with
provision for remote control; spring
clips built into the reel spindles to
hold the tape on in any position with-
out bothering with rubber clamps; dif-
ferent tape tension for each speed and
reel size, safety record buttons with
red signal lights for each channel; and
automatic shutoff.

And individual input selection for
each channel; internal track transfer;
front and rear panel jacks for either
high or low impedance mikes; stereo,
single-channel, or merged mono out-
put modes; output volume and balance
controls; and a Dolby calibration tone
generator that lets you get the noise
reduction circuitry working in two
seconds.

And there’s a lever that pushes the
tape against the heads with the motors
off for editing; a high frequency filter
to prevent interference from FM sta-

tion multiplex signals, and a head-
phone jack.

Inside the machine is where the
technofreaks will really get off. Rigid
girders, heavy metal plates, big Pabst
motors, carefully routed wiring, beau-
tiful plug-in circuit boards, fancy con-
nectors, the works. Everything NASA
quality; built for quiet, smooth opera-
tior. and long life. It’s obviously a
machine that should last as long as you
do, and Revox guarantees it to; and
from looking it over, it doesn’t seem
like they’re going to spend much
money making good on their pledge. A
few parts that come in contact with
moving tape (heads, pressure roller
and capstan) are only guarantesd for
one year; but the heads are the big-
radius professional type that should be
good for many years of normal use
and roller and capstan sleeve are cheap
and easy to replace.

If you can’t afford the full $§969
the A77 is available without the Dolby
circuits for about $200 less, and if you
only plan to dub from records or
radio, or record loud rock music, you
may as well save the bread. Other for-
mats and options are also available
including built-in playback amps and
speakers, rack mounting, variable
speed, half-track operation, !5 ips
speed, selsync, and on and on and on.

[ have a few bitches about the
machine: the braking is slow; the
meters are a bit small; and the photo-
cell tape shutoff can be annoyingly
activated by white leader tape spliced
between tape sections; but [ manage. |
have really gotten to love the Revox
A77 Dolby B. I know of nothing
better.

All 1ights reserved Reproduced by perm n

Once again, Revox delivers what all the rest only promise.

Revox Corporation, 155 Michael Drive, Syosset, New York 11791:
California: 3637 Cahuenga Blvd. West, Hollywood 90068; Canada: Revox Sales anc Service, Montreal
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CW/'t/) this cassette pair from Radio Shack,
you can record your favorite
music at home, then

play it back n your car.

Thats the kind of ¥

convenience | appreciate!”
7

Arthur Fiedler, world-famous
\ conductor of the Boston Pops

Orchestra and recording artist for

PLAY OR RECORD AT p . Polydor and RCA-Victor.
HOME WITH THIS ONE...

Our Realistic® SCT-6 features advanced
Dolby* Circuitry that makes hiss a thing
of the past! Your recordings pop out of s
a starkly silent background with fidelity &
that rivals expenstve reel-to-reel ¢
equipment. “Pro performance” specs
too—30-15,000 Hz (+ 2 dB)

with chromium dioxide cassettes.
0.14% wow & flutter. 56 dB S/N
ratio with Dolby “on’" Has

separate VU meter and record

level control for each channel,
master volume for both, pushbutton controls including
pause for easy editing as-you-go, mixing, end of tape shutoff, more.
Oiled walnut wood case and brushed aluminum ganel make it a

stylish addition to 19995

any stereo setup.

*Dolby is a trademark of
Dolby Laboratories, Inc.

. AND DRIVE WITH THIS ONE!

Mobilize your stereo cassettes . . . in your car, truck
or boat . . . with this two-in-one unit that offers
slide-in cassette convenience PLUS outstanding FM
stereo! It's a safe and sure mobile performer
with easy-to-use thumbwheel controls, cassette
indicator light, lighted FM dial, auto-gject,
fast-forward and rewind with lock. FM radio
has stereo-mono switch for optimum reception
at all times. Powerful full-fidelity 10-watt
stereo amplifier. Only 8 x 7 x 2" —fits
Just about anywhere. 12 VDC. Another
exclusive at 1600 Radio Shack stores in

all B0 states. ‘]0995

Radio fhaek

o—

- STERFO cASSETTE ot T
- . 3
S vresm

F

i FREE ‘73 CATALOG! AT YOUR 20 |
! NEARBY STORE OR SEND IN THIS COUPON |

V180 pages! Stereo HiFi, CB, Ham, Kis, Radios, |

I Recorders, Tools, More! E and ALLIED RADIO STORES
= i

] E

i i

L

B A TANDY CORPORATION COMPANY

Name Apt. #_
P. 0. Box 1052, Fort Worth, Texas 76107
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TECHNICAL TALK

" By JULIAN D. HIRSCH

® THE NEW TECHNOLOGY: Have you ever
wondered how audio-equipment manufacturers
manage, year after year, to develop new models
with genuinely improved performance? In addition
to the enhanced specifications we often find innova-
tive features (such as digital FM tuners, various
quadraphonic techniques, Dolby and other noise-
reducing systems, and so forth) with little or no
increase in price over the cost of earlier, less sophis-
ticated equipment. Having spent more than twenty-
five years in the design and development of
commercial and military laboratory test equipment,
I am especially impressed with the sophisticated
circuits and components now becoming almost
commonplace in consumer products. To some ex-
tent, these advances can be attributed to the ad-
vent of the transistor, but the causes go somewhat
deeper than that.

The initial transition from vacuum tubes to tran-
sistors actually provided little, if any, improvement
in performance. Early transistor-circuit designers
fought a frustrating battle against noisy, unstable,

times as costly. Fortunately, a rapidly expanding
market soon lowered the prices of silicon transis-
tors drastically. In a few years, epoxy-encapsulated
silicon transistors (similar to those used in today’s
audio equipment), with characteristics technically
superior to those of the early devices, were selling
for as little as 25 cents. Similar advances in silicon
power transistors made possible the modern stereo
receiver, which has now surpassed in every respect
the best vacuum-tube equipment,

In many cases it has been necessary to use two or
three transistors to duplicate the function of a single
tube, and a receiver that would have used perhaps
twenty tubes in pre-transistor times might contain
forty to fifty transistors. However, the savings in
size and power consumption still encouraged de-
signers to use large numbers of transistors to
achieve results that would not have justified the use
of an equal number of tubes.

The real “‘breakthrough’ came with the develop-
ment of the integrated circuit. An IC contains a
number of transistors and diodes, plus the associat-

low-level amplifiers with limit-
ed dynamic range and frequen-
cy response. Power amplifiers
were notable for their low out-
put, high distortion, and dis-
couragingly short life. Perhaps
the only clear advantage of
those early transistorized prod-

TESTED THIS MONTH

Design Acoustics D-12 Speaker
Tandberg TR-1020 AM/FM Receiver
Philips 212 Record Player
Ortofon M 15E Super Cartridge

— ed resistors (and often capaci-
tors as well), on a single silicon
[ *chip™ about the size of a tran-
sistor. (In its packaged form,
the 1C is somewhat larger than
a transistor, since it typically
has about fourteen connecting
leads instead of three, but it

ucts was their relatively cool
operation. This was fortunate, since internal heating
was the nemesis of the germanium power transis-
tors—which were the only kind available at a
reasonable price in those days.

The same technical problems faced the designers
of commercial and military equipment, except that
reliability was a paramount consideration. The solu-
tion was an expensive one, but not prohibitive for
that market. They used silicon transistors. The
small-signal types that could withstand high tem-
peratures cost $25 to $30, and silicon power tran-
sistors, when they became available, were several
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nevertheless occupies a small
fraction of the space required by an equivalent
number of individual components.) Although many
1C’s contain only ten to twenty transistor elements,
it is now possible to make a single IC with hundreds
of transistors on its small chip, and its cost will be
only slightly more than that of a single transistor.
We have all seen the impact of these complex
1C’s in the electronic ““pocket’ calculators now sell-
ing for less than $100. It is perhaps not so clear how
they affect the audio industry. But consider the
“digital FM tuner,” now available from several
manufacturers. In its most advanced form, a digital
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tuner replaces the conventional tunable “local oscil-
lator”” with a frequency synthesizer whose frequen-
cy (corrected for the 10.7 MHz i.f. frequency) is
displayed on a four-digit readout of some kind.
Frequency synthesizers are not new. They have
been used for years in communications and labora-
tory equipment, but, at prices ranging from $2,000
to $15,000, they have obviously not appealed to
audio-component manufacturers. The development
of suitable 1C’s, manufactured in large quantities
for industrial and military users, has completely
changed this situation. Furthermore, the prices of
numerical displays and their associated 1C drivers
and decoders have plummeted because of the huge
market for small electronic calculators. As a result,
a digital tuner, which would have cost thousands of
dollars only a few years ago and would have been
virtually impossible shortly before that, now costs
little more than the better conventional tuners.
Actually, the advances in linear 1C’s, rather than
the on/off digital variety, have had an even greater
impact on the industry. The earliest use of IC’s in
FM tuners was in the i.f. amplifiers, where they
offered advantages in gain, stability, and limiting
effectiveness. Next, the FM multiplex (stereo)
demodulator, with its four to twelve transistors, was
replaced by a single IC that out-performed the dis-
crete components it replaced. Most recently, the
phase-locked-loop (PLL) IC has been used in some
tuners and receivers for superior low-distortion FM
detection. The PLL, incidentally, is a basic compo-
nent of most frequency synthesizers and was in fact

originally developed largely for that application.

The well-known Doiby B’ noise-reduction sys-
tem requires the use of a considerable number of
transistors and other components, and this is re-
flected in the relatively high prices of a Dolby-
equipped cassette recorder or FM tuner. An IC
now in development will contain most of the Dolby
circuitry, and should appear shortly in a number of
moderately priced FM tuners and tape recorders.
The original Electro-Voice quadraphonic decoding
matrix was conceived and manufactured as a single
IC. The latest full-logic SQ decoders, now made
with discrete components, contain more than one
hundred semiconductor devices and are therefore
rather expensive. New IC’s have now been de-
veloped that will permit the same job to be done
with only three IC’s at a correspondingly lower
cost. The CD-4 quadraphonic discrete disc system
now requires a rather complex demodulator, even
with the use of several general-purpose 1C’s. As the
market for these devices grows, we would expect to
find them made up entirely of specialized 1C’s.

Developing a new IC can be so expensive
($50,000 to $100,000 is not uncommon) that only
the existence or the potential of a mass market can
justify it for a consumer application. Some old-time
audiophiles tend to bemoan the growing popularity
and watering down (as they see it) of their once-ex-
clusive hobby. But it is only the entrance of compo-
nents into the mass market that has enabled high-
fidelity reproduction to reach its present state of
technical sophistication.

FEQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

Design Acoustics D-12 Speaker System

® THEe Design Acoustics D-12 is a true omnidirectional
speaker system —one of the very few we have seen, and
perhaps the only one to cover so effectively the full audio-
frequency range. Physically, it is a dodecahedron—a
twelve-sided enclosure — containing eleven drivers serv-
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ing as a three-way system. The 10-inch woofer, operating
in a volume of about 2¥2 cubic feet, faces downward and
covers a frequency range up to approximately 750 Hz.
About an octave of mid-range is handled by an upward-
facing 5-inch cone driver. Above 1,600 Hz, nine 2¥2-inch
cone tweeters are arranged to radiate in such a manner
that none of them is likely to point directly at a listener.
The twelfth surface of the dodecahedron has a vent open-
ing for the woofer cavity.

The D-12 has been designed to radiate a uniform
acoustic-power output, integrated over a 360-degree solid
angle, over its operating frequency range. With any loud-
speaker in a typical home listening environment, most of
the sound reaches a normally located listener indirectly
after being reflected from one or more room surfaces. In
the case of the D-12, practically none of the sound reach-
es the listener directly. Depending on room dimensions
and furnishings, it may be desirable to reduce the high-
frequency energy output, and this can be done by remov-
ing a jumper wire installed across two terminals near the

(Continued on page 30)
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JENSEN’S

TOTALENERGY RESPONSE

At Jensen Sound Laboratories,
we have a reputation for building
great speaker systems.

Our newest design, for the new
line of Jensen Speaker Systems,
gives an even fuller, richer sound
than ever before.

We call it Total Energy
Response That's what
you hear when
our woofers, tweeters and
purring mid-ranges start to
sound off.

Our Total Energy Response
makes a difference you can hear

W

e

bdyw

Model 4. A three way system intro-
ducing the first
purr in speakers.
Jensen's purnng
mid-ranges. There's
a 10" woofer,

5" direct radiating
mid-range

and Sonodome”

ultra-tweeter.
$99.

when you compare our systems to
any others. Because in every price
range, they give the best
performance per dollar on the
market today.

Model 5 What a cast of characters.
A three way
system with
a 12" woofer,
two purring
5" direct
radiating
mid-ranges,
Sonodome
ultra-tweeter.
$147.

Consider these three new
systems from Jensen. With more
features, matched components and
the best 5 year warranty in

the business. -
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¥ . *
s
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Model 6. * A fabulous four way, four
speaker system, .

including a huge
15" woofer,

8" purring direct
radiating mid-range,
5" direct
radiating tweeter,
and Sonodome
ultra-tweeter
$198.

JENSEN SO!IIID LABORATORIES

A
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These oscilloscope photos
taken at (left to right) 50,
1,500, and 5,000 Hz
illustrate the general
excellence of the D-12’s
tone-burst response.

Hiih |
S I

speaker input connectors. On the other hand, if the D-12
is placed near or in a corner, the low-bass response may
be undesirably accentuated, and another jumper-wire
change can reduce the low- and middle-frequency output
as required.

The Design Acoustics D-12 is approximately 22
inches in diameter and 30 inches tall on its pedestal; it
weighs about 40 pounds. In our test samples, the exposed
wood trim was walnut, and each of the twelve sides was
covered with a pentagonal black grille panel. Grille pan-
els are available in a variety of other colors with black
wood trim. The standard pedestal is a solid walnut post
on a black steel base, but a fully chromed metal pedestal
is available. The system can also be suspended from the
ceiling by a suitable chain, Price of the standard D-12 is
$349,

® Laboratory Measurements. The only meaningful way
to measure the output of a true omnidirectional speaker
such as the D-12 is in a reverberant room which inte-
grates its output in all directions. We believe that this is
one of the best ways to measure any type of speaker (our
test set-up is designed roughly to approximate reverber-
ant room conditions), but with a speaker such as this one
it is a necessity. As a check on the validity of our pro-
cedures, we had the D-12 calibrated in a true laboratory
reverberant chamber (effective in the frequency range
from 500 to 15,000 Hz) and verified that our techniques
produced essentially similar results. For measurements at
low frequencies, we placed our microphone close to the
woofer opening with the speaker in its normal upright
position. This eliminated the influence of room reso-
nances. so that “‘splicing’ the high- and low-frequency
curves produced a reasonably valid plot of the total en-
ergy output of the system.

Our test results completely confirmed the manufactur-

A view of the D-12's underside, showing the 10-inch woofer, the
input binding posts, strapping terminals for adjusting the speak-
er's low- and high-frequency outputs, and the chromed pedestal.
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er’s claim of uniform energy output, with a total measured
variation of =2 dB from 70 to 15,000 Hz. This ranks
among the “flattest” responses we have measured for a
speaker system. Since the speaker was tested in the cen-
ter of a 15 x 20 foot room, it was in the worst possible
location for propagating low frequencies, and, as a result,
the measured output dropped off rather rapidly below
about 50 Hz. In addition, our measurement could not
take into account the radiation from the port, which be-
comes effective below 50 Hz and is dominant below
about 35 Hz. Our ears attest to the fact that the D-12
maintained a healthy output down to 30 Hz or below.

Our response curve had a broad, shallow dip (about 3
dB deep at its maximum) between 1.000 and 3,000 Hz
which did not show up on the reverberant-chamber
curve. A possible explanation would be the predomi-
nance of the upward-facing mid-range speaker in this
range. With our microphone set 90 degrees off the axis of
the mid-range speaker, we were highly dependent on ceil-
ing reflection for our measured ousput, and the acoustic-
tile ceiling may have had appreciable absorption. At a -
watt drive level, low-frequency harmonic distortion was
very low (under 2 per cent at 50 Hz and above, rising to 5
per cent at 40 Hz and 14 per cent at 30 Hz). Distortion at
a 10-watt drive level increased only slightly, and, for a 90-
dB sound-pressure level, distortion was 6 per cent at 50
Hz and 14 per cent at 40 Hz. The D-12 is somewhat
more efficient than typical acoustic-suspension speakers,
and 1 watt of drive was sufficient to produce a 90-dB
sound-pressure level at mid frequencies as measured
about 3 feet from the speaker. The high-frequency level
(above 2.000 Hz) was reduced about 3 dB when the
jumper connection was removed. When the low/middle
range was attenuated, the slope began at 2,000 Hz and
was down about 4 dB at frequencies below 500 Hz.

The D-12 is nominally an 8-ohm system. Its measured
impedance was about 6 ohms above 100 Hz, with a rise
to 30 ohms at the bass resonance of 50 Hz. With the
jumper set for reduced lows, the maximum impedance
was 8 ohms at 50 Hz, dropping off gradually from 6 ohms
at 100 Hz to between 3 and 4 ohms at frequencies above
2,000 Hz. Given this impedance, D-12’s should not be
used in parallel with another pair of speakers when driven
by a transistor amplifier.

Tone-burst response was generally excellent, although
we found a small amount of ringing at 7,000 Hz. The ef-
fect was insignificant in itself, and was noted only be-
cause the tone-burst output was near-perfect at all other
frequencies.

® Comment. The D-12. even in its muted walnut and
black grille configuration, is visually prominent, and we
suspect that most people will have a strong reaction, pro
or con, to its appearance. Technically speaking, the D-12
is the first true “omni” speaker (as distinguished from
those systems designed for controlled proportions of di-
rect and reflected radiation) that we have had the oppor-
tunity to evaluate and live with for some time. Having
observed for years that the speakers with the widest dis-
persion (all else being equal) usually sounded the best, we
were not too surprised to find that the D-12 was a re-
markably fine-sounding system. (Continued on page 32)
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Canyou spot

the Camel Filters smoker?

1 4

In this picture every-
body has a gimmick. ..
almost everybody.
Try picking the one who
doesn’t go along.
1. Nope. He's Alfonso Cliggitt, divorce lawyer. Gimmick:
far out dress to intimidate the opposition. Smokes
cigarettes made of dried tundra. 2. Harold A. Baer, rare
book expert. (“Books Old and Rare from Harry Baer."")
Thinks rolling his own makes him look younger. A real

'l"'-o
" 9 @
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©1972 R. J. Feynolds Tobacco Comg any, Winston-Salem. N.C.

dingbat. 3. If she's the Camel Filters smoker, the guy with
the beard is Jean Harlow. 4. Gene Harlow. 5 Right! He's
just himself. And he sees through all the gimmicks. That's T
why he smokes an honest, no-nonsense cicaret:2. - |
Camel Filters. Easy and good tasting. Made from fine '
tobacce. 6. A. Boswsall Farguar. Gimmick: a white

(not green) parrot. Hasn't seen a movie (== s

in years. They won't let his parrot in.
6a. Parrot. Smokes a meerchaum pipe
but has trouble keeping it lit.

CAMEL

They're not foreve
{but they could be for you).

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

Camel Filters. ok e e
rybody

1=

20 mg."tar," 1.4 mg. nicotine av. per cigarette, ETC Heert AUG 72.



The most obvious feature of a true omnidirectional ra-
diator is its total elimination of the speaker as the appar-
ent sound source. Often the only way to tell if a D-12 is
operating is to put your ear directly over its mid-range
driver! This is not just a psychoacoustic phenomenon,
since the measured sound field in our room (using inter-
station FM tuner hiss as a signal) varied less than | dB
over practically the entire room area. When a sound-level
meter was brought to within a foot of the grille of any of
several conventional direct-radiator speakers, the in-
crease in level was 8 to 10 dB. At | foot from the D-12,
the increase was only 1 to 2 dB.

The stereo image provided by the D-12's is as distinct
as we have ever heard, and can furthermore be enjoyed
from anywhere in the listening room. One can stand prac-
tically on top of the right- or left-channel speaker and still
hear the stereo image berween the two speakers.

In our simulated “live-vs.-recorded” test, the D-12
earned a solid **A” rating, Unlike most speakers, it main-
tained a uniform energy output to the highest audible fre-
quencies, matching the highs in our recorded “orchestra”
to perfection. At times we could detect a minor change in
the mid-range when comparing the D-12 with the original

sound. This could have been due to the mid-range dip we
had measured, or to the speaker’s omnidirectional char-
acteristics, since the “original” program emanated from a
wide-dispersion but conventional direct-radiator loud-
speaker. Even with the speaker installed well away from
corners and walls, the low bass had an impressive solidity
which could frequently be felt as well as heard. And it is
certain that corner placement of the D-12 would further
enhance its bass response.

It is also worth noting that, while all speakers are in-
fluenced to some degree by the acoustics of the listening
room, omnidirectional types are especially sensitive in
this respect. However, the fact that the D-12 sounded so
listenable in our very “bright”” room suggests that it
would be even better in a more normal home environ-
ment. In sum, the D-12, which looks unlike any other
speaker, has an equally unique sound, an open, airy qual-
ity that we find most pleasing. and an obvious smoothness
and lack of coloration that correlate completely with our
measurements. Without a doubt, the Design Acoustics
D-12is one of the finest-sounding home speaker systems
we have ever encountered.

For more information, circle 105 on reader service card

Tandberg TR-1020 AM/Stereo FM Receiver

® ForR MOST American audio enthusiasts, the name
Tandberg is one associated with fine tape recorders. In
Europe, the company is also known as a leading manu-
facturer of other electronic home entertainment equip-
ment, and this expertise is reflected in their recently intro-
duced TR-1020 stereo receiver. The distinctive styling —
satin aluminum front panel and knobs, tuning dial and
meters softly lit in blue. the whole framed in a handsome-
ly finished wood cabinet—is suggestive of the receiver’s
Scandinavian origin and is also well suited to almost any
home decor.

The principal front-panel controls (ten push-on/push-
off switches, five closely spaced knobs) form a single
line across the panel. The buttons control a.c. power, FM
interstation muting. FM stereo/mono. FM-AFC. input
selection from phono, FM, AM. and either of two tape
recorders. (These last two inputs can also be used for
other high-level sources). There is also a separate tape-
monitor pushbutton switch. The knobs control volume.
balance. bass and treble (separate and concentric for the
two channels), and speaker selection. Either, both, or nei-
ther of two pairs of speakers may be activated, and the
front-panel stereo headphone jack is always “live.” An-
other phone jack (TAPE 3) supplies a recording output for
a third tape recorder, and can be used for playback as
well (it has another unusual capability, which will be de-
scribed below).

The entire lower section of the panel below the buttons
and knobs is hinged and swings downward to reveal eight
small pushbuttons. One of them controls stereo/mono
switching. Two others, MoNo | and MoNO R, connect the
corresponding input channels to both outputs. Pressing
both MONO buttons has an unexpected effect —stereo
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operation with channels reversed. Other buttons control
loudness compensation, a 1.0 filter, and two Hi filters
(with different cut-off slopes). The eighth button is PRE-
AMP RECORD, which connects the front-panel TAPE 3 out-
put to the preamplifier section so that the amplifier con-
trols can be used to modify signals before they are re-
corded. It is not self-evident, but engaging various combi-
nations of the three tape-function pushbuttons will allow
either of two decks connected to the TR-1020 to record
(and monitor) from one to the other and play through the
receiver. When the hinged covering panel is released, it
closes gently, with a damped action. Illuminated words
on the dial face then show which of the hidden buttons
are engaged.

Across the top of the front panel is the tuning dial, with
FM and AM scales and an ¥M STEREO indicator, two tun-
ing meters providing relative signal-strength and channel-
center indications. and the tuning knob. An interesting
“extra,” activated by pulling out the speaker-selector
knob. is the conversion of the signal-strength meter to a
peak-responding audio voltmeter, monitoring the outputs
to the speakers and reading the higher of the two chan-
nels. This gives the user a rough idea of his average oper-
ating power level.

In the rear of the TR-1020 are four sets of speaker out-
puts {each pair of binding posts is paralleled by a DIN
speaker jack). the various inputs and outputs, and sepa-
rate preamplifier output/main amplifier input jacks joined
by jumper cables. Our test unit had a European antenna
socket, but Tandberg informs us that future production
units will have conventional screw terminals, There is
also a socket for a 75-ohm unbalanced coaxial antenna
cable, and a built-in ferrite-rod antenna for AM. One of
the two a.c. outlets is switched. Underneath the receiver
are three knobs to control the sensitivities of the PHONO,
TAPE 1, and TAPE 2 inputs. They are normally set to
match the audio level from the tuners, which assures that
the low-level amplifier stages will not be overdriven by
excessive input levels.

The Tandberg TR-1020, though compact, is relatively

(Continued on page 38)
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Flip the switch to 4-channel.

The newest thing in sound is

the newest Sound of Koss. And
it’s right at your fingertips.

The switch is on to 4-channel. And
only Koss gives you 4 ways to make
it. With the big four from Koss.
Four exciting Koss Quadrafones
that do for 4-channel what Koss
Stereophones have done for 2-chan-
nel listening.

Four separate Driver Elements.
On the left cup of each Koss Quad-
rafone is a 2-channel to 4-channel
switch. Flip it to 4-channel and four
separate Koss dynamic
driver elements (two in
each cup) surround you
with breathtaking, full-
dimensional quadra-
phonic sound from
either your matrix or
discrete system. If you
thought the Sound of
Koss was su-
perb in 2-chan-
nel, wait until
you hear it in
4-channel.

So you
haven’t made
the switch.
There are two
plugs on Koss Quadrafones. If you
haven’t made the switch to 4-chan-

4 cHaN. BT

nel, you only use one of them. The
black one. Which you insert into
your present stereophone jack on
your 2-channel system. That auto-
matically connects the two drivers
in each ear cup in parallel. So what
you’ll have is nearly
double the bass radi-
ating area and an un-
believeable increase in
efliciency over the full
range. Which should
make the switch to
Koss Quadrafones
worth it even if you
haven’t made the
switch to 4-channel.

Volume-
Balance
Controls.

Slip on a Koss
Quadrafone
and you’ll slip
into any seat in
the concert hall.
Because Koss

RIS OSS QUADRIFONE

Quadrafones feature volume-balance
controls on each ear cup. That puts
any seat in the concert hall at your
fingertips. From the middle of the
concert hall one minute, to front row
center the
next. And you
don’t even
have to leave
the comfort of
your own liv-
ing room.

OQUADRAFOMNE

Hearing is
believing. .
With all that at your ﬁngertlps it’s
hard to believe that you can buy
Koss Quadrafones from $39.95 to
$85. But it’s true. And while you’re
on your way to hear them at your
Hi-Fi Dealer or favorite Department
Store, mail us a request for our full-
color catalog, ¢/o Virginia Lamm,
Dept. SR-472. You’ll find a lot more
from Koss that’ll switch you on.

from the people who invented Stereophones.

KOSS CORPORATION, 4129 N. Port Washington Ave., Milwaukee, Wisconsin 53212. Koss S.r.l,, Via dei Valtorta, 21 20127, Milan, ltaly
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1919: Join the Navy
and see exotic places.

COME ALONG

lcarn somethmq.hsee
somict

UJd NAVY

ample shore leave
for inland sights

Th N ) ; l originally appeai n1919. For a free full-color
repro top by your local Naw ecruiter’s office.
No bllg t l

and get job




1972: Join the Navy

training that will take you places.

The new Navy still gives you the
chance to visit far-out places. But now
you take with you some of the most
thorough job training in the world. Those
who qualify can choose from more than
300 important, skilled jobs. From
computer technology to aviation
mechanics to nuclear science. The
kind of training that will take you places
inside the Navy or out.

But travel and training are just two
reasons for joining the new Navy.
Money’s another. You start out at $288
a month, plus food, housing, clothing
and health care. There’s a new three-
year enlistment, which guarantees
your choice of East or West Coast.

And a join-now, report-up-to-six-
months-later plan.

If you want to go places fast, the
new Navy is for you. For more informa-
tion, send in the attached coupon right
now. Or call toll free 800-424-8880.

Be someone special in The New Navy
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powerful, rated at 40 watts continuous per channel with
8-ohm loads, or 52 watts into 4 ohms. Its extensive per-
formance specifications define a receiver of the highest
quality. It measures 17 inches wide. 4%4 inches high, and
12 inches deep: it weighs 20 pounds. Price: $429.80.

® Laboratory Measurements. The FM tuner had a mea-
sured IHF sensitivity of 2.2 microvolts, with an extreme-
ly rapid limiting and quieting characteristic that produced
an excellent 50-dB signal-to-noise ratio with less than 3
microvolts input. Measured distortion, including the 0.5
per cent residual of our signal generator, was less than
0.75 per cent at 100 per cent modulation. The frequency
response was uniform within =1 dB from 30 to 15,000
Hz. Stereo separation, better than 40 dB from 400 to
2,000 Hz, fell smoothly to 13 dB at the frequency ex-
tremes of 30 and 15,000 Hz.

The capture ratio was an adequate 2.6 dB at 10 micro-
volts, and it improved slightly to 2.2 dB at 1,000 micro-
volts. AM rejection was considerably better than average
at 60 dB. The image rejection (68 dB) and alternate-
channel selectivity (74 dB) were also very good. The FM
noise-muting threshold was 15 microvolts. AM frequen-
cy response was down 6 dB at 130 and 4,000 Hz.

The audio power output at waveform clipping (both
channels driven into 8 ohms), with a 1,000-Hz test signal,
was 50 watts per channel, increasing to an impressive 75
watts into 4 ohms. With 16-ohm loads, the maximum out-
put was 29 watts. Harmonic and intermodulation (1M)
distortion were both well under 0.2 per cent, and typical-
ly under 0.05 per cent, from 0.1 watt to well beyond rated
power output. Using 40 watts per channel as a reference
power level, the distortion was between 0.02 and 0.06 per
cent from 20 to 20,000 Hz at any power from maximum

The dashed curve labeled *'noise” shows how random noise
(principally hiss) drops below the audio output with increasing
signal strength. Ultimate quieting level achieved was —74.6 dB.
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CONTINUOUS AND EQUIVALENT SINE-WAVE WATTS PER CHANNEL

to one-tenth of maximum. This exceptionally uniform
performance over the full audio-frequency range sets the
TR-1020 apart from many other receivers we have test-
ed. IM distortion rose at very low output levels, as with
most receivers, but did not reach 0.2 per cent until the
output fell to 10 milliwatts; it reached 0.65 per cent at 2
milliwatts.

The phono sensitivity for a 10-watt output was adjust-
able from 0.84 to 4 millivolts, with corresponding over-
load levels of 37 millivolts and 110 millivolts. The TAPE
input sensitivity was adjustable from 0.055 to 0.245 volts,
with overload occurring at 2.4 volts and 10 volts, respec-
tively. Hum and noise were very low: —79 dB (TAPE) and
—74 dB (PHONO) referred to a 10-watt output.

The tone controls had good characteristics. The bass-
turnover frequency shifted from below 30 Hz near the
center of the control range to about 300 Hz at the ex-
treme settings. The loudness compensation boosted both
lows and highs moderately without introducing serious
coloration of the sound. The Lo filter had a 12-dB-per-
octave slope, with the —3-dB point occurring at 65 Hz.
This effectively eliminated most rumble with negligible
effect on the musical program. The H1 1 filter also had a
12-dB-per-octave slope, beginning at 7,000 Hz; H1 2, with
the same turnover frequency, had the more usual 6-dB-
per octave characteristic. The two can be switched in
simultaneously for more drastic treble attenuation than

The Tandberg TR-1020 has sockets for DIN speaker connec-
tors in parallel with the speaker-output screw terminals. The in-
puts and outputs for two tape recorders are below the heat sinks.

either provides alone, but this will rarely be required.
RIAA equalization was exceptionally smooth and accu-
rate — within =1 dB over the full audio range.

® Comment. Although it might not be obvious to the
user, the TR-1020 is electronically tuned, with voltage-
controlled diode capacitors replacing the usual mechani-
cally variable tuning capacitor. The Tandberg TR-1020 is
the first electronically tuned receiver we have used which
was “‘rock stable,” having no perceptible warm-up drift
even when the AFC was not used. The tuning was non-

critical, and the interstation-noise muting worked well.
The audio performance of the receiver was flawless. Its
compact dimensions (comparable to those of many re-
ceivers of one-half to one-third its power) belie its capa-
bilities —the TR-1020 is a real ‘‘powerhouse.” All the
(Continited on page 42)
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- There’s more hehind the BOSE 301
than just a reflecting wall.

Research

The 901 DIRECT/REFLECTING®
speaker system is the result of the most
intensive research program that has
been conducted into the physical
acoustics and psychoacoustics of loud-
speaker design. The research that gave
birth to the 901 in 1968 began in 1956
and continues today to explore the
frontiers of sound reproduction. Copies
of the Audio Engineering Society paper,
‘ON THE DESIGN, MEASUREMENT

AND EVALUATION OF LOUDSPEAKERS’,

by Dr. A. G. Bose, are available from
the Bose Corp. for fifty cents.

Technology

As might be expected, the product
that emerged from 12 years of research
is technologically quite different from
conventional speakers. Some of the
major differences are:
1) The use of a multiplicity of acousti-
cally coupled full-range speakers to
provide a clarity and definition of musi-
cal instrument sounds that can not, to
our knowledge, be obtained with the
conventional technology of woofers,
tweeters, and crossovers.
2) The use of active equalization in
combination with the multiplicity of full
range speakers to provide an accuracy
of musical timbre that can not, to
our knowledge, be achieved with
speakers alone.
3) The use of an optimum combination
of direct and reflected sound to provide
the spatial fullness characteristic of
live music.
4) The use of a totally different fre-
quency response criterion—flat power
response instead of the conventional
flat frequency response—to produce
the full balance of high frequencies
without the shrillness associated with
conventional Hi-Fi.

JANUARY 1973

Quality Control

It's a fong way from a good theoreti-
cal design to the production of speakers
that provide you with all the musical
benefits inherent in the design. To this
end BOSE has designed a unique com-
puter that tests speakers for parameters
that are directly related to the percep-
tion of sound. There is only one such
computer in existence-—designed by us
and used for you. In January alone it
rejected 9,504 speakers that will never
be used again in any BOSE product. It

is the speakers that survive the computer
tests that provide your enjoyment and
our reputation.

Reviews

The BOSE 901 DIRECT/REFLECTING®
speaker is now the most highly reviewed
speaker regardless of size cr price.
Read the complete text of reviewers
who made these comments:*

extra. Covered by patent

CIRCLE NO. 7 ON READER SERVICE CARD

nghts issued and pending.

Julian Hirsch STEREO REVIEW.

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

e/e HIGH FIDEUTY. "It is our opinion
that this is the speaker system to own,
regardless of price if one wants the
ultimate in listening pleasure.”

Irving Kolodin SATURDAY REVIEW.
“After a time trial measured in months
rather than weeks, this one can defi-
nitely proclaim Bose is best, big or small,
hign or low.”

Performance
You alone must be the judge of this.

Visit your BOSE dealer. Audition the 901
witn your favorite records. We make
only one request. Before leaving, ask
him to place the 901's directly on top of
the largest and most expensive speakers
he carries and then compare the sound.
You will know why we make this request
when you have made the experiment.

*For reprints of the reviews circle our
number on your readers service card.

You can hear the difference now.

MBOSE

FRAMINGHAM, MA. 01701

BOSE 801 DIRECT/REFLECTING®
Speaker System, Stereo Pair,
including Active Equalizer,

$476. Slightly higher south

and west. Pedestal optional




Your records represent

Does your record player

a major inves

it?

protect




According to surveys by the major
music magazines, the average music
lover owns more than 200 records.

If you're typical, a little math
will tell you that your record
collection has already cost you over
a thousand dollars. And will cost even
more as you continue to buy records.

With that much money involved,
it's certainly worth your while to
consider how to protect that investment.
Especially since the soft vinyl record is
so vulnerable to permanent damage
from the unyielding hardness of the
diamond-tipped stylus.

What can do the damage.

When the stylus touches down in
the groove, a running battle begins. The
rapidly changing contours of the
groove force the stylus up, down and
sideways at great speeds. To
reproduce a piccolo, for example, the
stylus must vibrate about fifteen
thousand times a second.

The battle is a very uneven one. If
the stylus can't respond easily and
accurately, there's trouble. Especially
with the sharp and fragile curves which
produce the high frequencies. Instead
of going around these peaks, the stylus
will simply lop them off. The record
looks unchanged, but with those little
bits of vinyl go the lovely high notes.

Its all up to the tonearm.
Actually, no damage need occur.
Your records can continue to sound new
every time you play them. It all depends
on the tonearm, which is to the stylus
as the surgeon’s hand is to the scalpel.

Duol 1218, $155.00

Dual 1215, $109.50

The tonearm has just three jobs
to perform. It must apply just the right
amount of stylus pressure, keep this
pressure equal on both walls of the
groove, and follow the stylus without
resistance as the groove spirals
inward.

Today' s finest cartridges are
designed to frack optimally at very low
pressures (one gram or less). So you
can appreciate how important it is for
the tonearm seftings to be accurate and
dependable. And for the friction in the
bearings to be extremely low.

Yet the difference in cost between
a turntable with a precision-balanced
tonearm and one with a less refined
tonearm can be as little as $50. (The
cost of only a dozen records.)

Dual: The choice of

serious record collectors.

For these reasons and others,
Dual turntables have long been the
choice of serious music lovers.

And for years, readers of the
leading music magazines have bought
more Duals than any other make of
quality turntable.

We think these are impressive
endorsements of Dual quality. But if you
would like to know what independent
test labs say about Dual, we'll send you
complete reprints of their reports. Plus
an article on what you should lock for
in record playing equipment.

Or, if you feel ready to invest ina
Dual, just visit your franchised United
Audio dealer for a demonstration.

The dividends will start

( How Dual protects your records.
|

Tonearm counter-
weight 15 elastically
isolated from shaft
to absorb any
external shock, and
i is continually
ad|usiable on
vernier threads for
perfect balonce.

Gyros-opic
‘ gimbai
suspension of

1229and 1218 15

tific meons for
balencing preci-
sion instruments
l that must remain
balonced in all
plones of motion.

Unlike conven
tional tonearms,
the 1218 and 1229
track records ot
the origiral cut
ting ongle. The
1229 parallels
single records,
| moves upto para
llel chonger stack.
| Thel12i8nasa
similor adjust
ment in the car
tridge housing.

best known scien-

Inoll Duals, stylus
pressure is opplied
. around the pivot
maintaining perfect
dynomic balonce
or tonearm

1229 tonearm 1s
8%" trom pivot

to stylus, essen-
holltei]minohng
tracking error
while maintaining
one-piece stability,

For perfect track
mﬁ balance in each
wall of the stereo
jroove, separate anti
skating caliprations
for conical and elliptical
styli are provided on
all Ducls
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United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, NY. 10553

Exclusive U S. Distribution Agency for Dual
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Dual 1229, $199.50

-
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controls operated smoothly, and although we did not op-
erate it with two or three tape recorders, it would seem to
be a natural part of the audio system of any serious tape
hobbyist. In general, we were highly impressed with, and
enthusiastic about, the Tandberg TR-1020. It is not inex-

pensive, but it has been designed and built with the care
and attention to detail that have given Tandberg its envi-
able reputation for quality. The TR-1020 is well worth
every cent of its price.

For more information, circle 106 on reader service card

Philips 212 Record Player

® THE Philips 212, distributed by Norelco, is a compact,
moderately priced integrated record player with several
unique design features. The 212 uses a relatively light
(2%2 pounds) platter, 11¥2 inches in diameter, belt-cou-
pled to an electronically driven and regulated low-speed
motor. A tachometer/generator coupled to the motor
shaft supplies a correcting “error’ signal that is fed back
to the transistorized motor-drive amplifier, thus maintain-
ing speed accuracy. Each of the electronically controlled
speeds (33%3 and 45 rpm) can be adjusted slightly by a
small knob on the motorboard, and speed is independent
of both line voltage and frequency. The turntable’s ribbed
rubber mat has stroboscope markings to assist in speed
adjustment.

A pushbutton switch turns on the power to the 212,
lighting a small circular sTop indicator at the right of the
motorboard. This is flanked by two more such indicators
marked 45 and 33. Although these appear to be pushbut-
tons, they are actually nonmechanical electronic switch-
es. A mere touch of the finger on one of the contactors
starts the platter turning at the selected speed. The center
STOP contact halts the platter. To change speeds while the
turntable is in operation, one pushes sTop and then the
desired speed contactor in rapid succession, and the
speed change is completed in a couple of seconds. Each
of the contactors lights up when touched.

The low-mass tubular arm, only about Y4 inch in diame-
ter, has an adjustable counterweight and a slide-in plastic
cartridge-mounting plate. A plastic jig is supplied for po-
sitioning the cartridge for minimum tracking-angle error.
After the arm is balanced, any force from | to 4 grams
can be set by sliding a small weight along the arm tube to
one of the calibration markings. An anti-skating knob on
the motorboard has separate calibrated scales for ellipti-
cal and conical styli, with respective ranges of 0 to 3
grams and 0 to 4 grams.

A slow, damped arm lift is actuated by a rocker switch
on the motorboard. The arm has a well-designed finger lift
which can be used to position the pickup anywhere over
the record surface (or on the record itself, if the lift mech-
anism is not used). When the pickup reaches an inner-
groove radius of about 2%4 inches. the motor is shut off by
a photo-electric sensor, although the pickup remains on
the record. The arm, lift bar, and turntable platter are
floated as a unit on soft springs, isolating them from mo-
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tor vibrations that might have been a source of rumble.

The Philips 212 is supplied on an attractive wooden
base with a hinged, tinted-plastic dust cover. Overall
dimensions (including cover) are 5 x 15Ya x 15Ys inches:
weight is 15Y2 pounds. Price: $149.50.

® Laboratory Measurements. Our testing was done with
an ADC 10E Mk IV cartridge. The arm tracking error
was extremely low —under 0.33 degree per inch of radius
from 2.5 to 6 inches, and zero or close to it over much of
that range. The tracking-force calibration was good, with
the actual force being 0.1 gram higher than the indicated
value at settings of | and 2 grams, and about 0.2 gram
high at the 3- and 4-gram settings.

The turntable speeds could be adjusted from about 3
per cent fast to 4.8 per cent slow at each nominal speed.
The speed showed no tendency to drift during operation,
and was unaffected by line-voltage variations from 65 to
130 volts. Wow and flutter at 33%3 rpm were 0.07 and
0.04 per cent, respectively, and 0.03 and 0.035 per cent at
45 rpm. The unweighted rumble was —33 dB: with RRLL
weighting it was —57 dB, which is one of the lowest rum-
ble levels we have measured. This reflects the fact that
the 212°s motor operates at a low speed, restricting what
little rumble there is to sub-audible frequencies.

The anti-skating dial calibration appeared to be correct.
However, operating at 1 gram or less (the 212’s instruc-
tions do not suggest using forces lower than | gram),
there was a slight outward drift of the arm during cueing
descent owing to the effect of the anti-skating force. The
entire floating assembly (arm, lift mechanism, and turn-
table) was sensitive to physical jarring, and considerable
care was required when the arm-lift switch was operated
or the cover lowered to avoid inducing a momentary wow
or having the pickup jump from the groove. To check the
effect of a less compliant cartridge, we installed a Philips

(Continued on page 44)

Removal of the outer shell of the platter reveals the belt-drive
system. Instead of using a stepped pulley for speed change, the
Philips 212 employs electronic control of the motor armature.

STEREO REVIEW




a new standard of excellence in
a speaker of small size

The AR-7 is the smallest speaker sys-
tem Acoustic Research has ever de-
signed. Itis purposely small.

Recognizing the space demands im-
posed by four channel stereo music
systems, AR decided to develop a
small speaker to permit installation in
areas where our larger speakers are
not appropriate. At the same time, this
speaker must offer the extended range
usually associated with speakers of
much larger dimensions.

That the AR-7 has achieved both de-
sign objectives is clearly evident.

The size (9% x 15% x 64) is such that
four AR-7's occupy less cubic volume
than a single AR-3a.

The accuracy of the sound is such that
we show these power response curves
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and guarantee each AR-7 speaker to
match the curves within = 2dB. Such
accurate, full frequency range per-
formance from an enclosure of this
size did not come easily. It required
years of development and state-of-the-
art technology.

The woofer of the AR-7 uses such
advanced design and manufacturing
techniques that its low frequency re-
sponse extends substantially below
that of competitive speakers of far
greater size.

The tweeter of the AR-7 is similar to
the tweeter used in the highly ac-
claimed AR-6. It produces smooth,
wide dispersion sound. Both the
woofer and the tweeter use high tem-
perature voice coils, permitting higher
power handling capability.

CIRCLE NO. 2 ON READER SERVICE CARD

B LA el

Though the AR-7 was designed pri-
marily with four channel stereo in-
stallations in mind, its accurate wide
frequency response makes it a wise
choice for high quality two channel
stereo systems.

AR-7's come packed two to a box and
sell for $60.00 each.

I_ Acoustic Research, Inc. _‘

| AK 24 Thorndike St., Cambridge |
el Massachusetts 02141

IPIease send detailed information |
| on the AR-7 speaker system to

l Name

l Street

| City

| State
l..
Zip
]
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GP-401 unit tracking at 2 grams. At this force there was
no arm drift during descent, and the entire assembly had a
considerably more “solid” feel.

® Comment. Although the low arm mass and friction of
the 212 are fully compatible with the finest cartridges, the
susceptibility of the unit to jarring probably makes it ad-
visable to operate with tracking forces of 1.5 to 2 grams.
There are many fine cartridges that can deliver their best
performance at these forces. A firm support for the player
is a “‘must,” otherwise there may be acoustic-feedback

problems in rooms with floors too loose or too springy.

On the other hand, the isolation of the arm and turn-
table of the 212 from the outside world, at frequencies
above a few hertz, was exceptional. Acoustic feedback
should never be a problem with this record player—we
were unable to induce it with the 212 on top of or directly
in front of the speakers. And in the important aspects of
arm tracking geometry and freedom from turntable rum-
ble, the Philips 212 has few peers. Any rumble you hear
with the 212 must be on the record!

For more information, circle 107 on reader service card

Ortofon M 15E Super Phono Cartridge

@ FoR many years, the name of Ortofon has been synon-
ymous with fine phono cartridges. Historically, these
Danish-built cartridges have been relatively expensive
moving-coil types with a very low output voltage. Orto-
fon’s new M 15 Super series differs radically from most of
its predecessors. It uses what Ortofon describes as a
*“variable magnetic shunt” (VMS) principle. The coils,
pole pieces, and a tiny ring magnet are imbedded in the
cartridge body in a fixed position. The stylus cantilever
deflects a low-mass tubular iron armature in the air gap of
the magnetic circuit to generate voltages in the coils. The
stylus assembly is user replaceable.

The M 15E Super cartridge is very light in weight —
about § grams, compared with the 18 grams or so of the
older moving-coil units we tested several years ago. This
is advantageous when the cartridge is installed in a mod-
ern low-mass arm. The stylus compliance is extremely
high: 50X 10-%* cm/dyne in the horizontal plane and
30X 10-% cm/dyne vertically, which permits (and re-
quires) operation at very low stylus forces. The rated
range of tracking force is 0.75 to 1.5 grams, with 1 gram
being the recommended value. The Ortofon M 15 Super
is fitted with an integral hinged plastic stylus guard, and
is available either with a 0.6-mil conical diamond stylus,
or, in the version we tested (M 15E Super), with a
0.3 x 0.7-mil elliptical stylus. Both styli have an effective
tip mass of 0.5 milligram. The price of the Ortofon M 15E
Super is $79.95.

® Laboratory Measurements. The Ortofon M 15E Super
was tested in a Thorens TP-16 arm (part of the Thorens
TD-125 Mk 11 record player), which had a total capaci-
tance, including the cables supplied, of 360 picofarads.
Preliminary tracking tests showed that the M 15E Super
could produce a virtually perfect, undistorted sine wave
from the 1,000-Hz, 30 cm/sec (centimeters per second)
bands of the Fairchild 101 test record at a 1-gram force,
and at 0.75 gram it was better than almost any other car-
tridge we have tested. The high-amplitude 32-Hz bands
of the Cook Series 60 record were also tracked at 1 gram,
and this force was used during our other tests.

Signal output was 4.1 to 4.2 millivolts for a 3.54 cm/sec
stylus velocity, which is on the high end of average for
a top-of-the-line cartridge. Hum shielding effectiveness
was typical of a fine cartridge, and considerably better
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than that of earlier Ortofon cartridges we have tested.
Frequency response with the CBS STR 100 test record
was smooth and uniform all the way up to 20,000 Hz,
with a variation of +3 dB on one channel and 1.5 dB on
the other (some of this essentially minor difference is in
the test record). Channel separation was typically 20 dB
or better below 10,000 Hz (it was greater than 30 dB ina
narrow range of frequencies in the 5,000 to 9,000 Hz re-
gion). Even at 20,000 Hz, there was 6 to 10 dB of separa-
tion. We also checked the cartridge’s response with the
CBS STR120 record, which sweeps from 500 to 50,000
Hz, and found a smooth drop-off in output above 20,000
Hz, with some channel separation maintained as high as
25,000 t0 35,00C Hz. The response to a 1,000-Hz square
wave was very good, despite several cycles of low-level
ringing at about 16,000 Hz, where there was a very

minor high-frequency resonance in the response curve.
Ortofon claims outstanding tracking ability for the
M 15 Super, and this was confirmed when we played the
Shure “*Audio Obstacle Course” record. At | gram, it was
at least the equal of any cartridge we have tested, even
when playing the high frequencies of the orchestral bells
and harpsichord. We recently received a new ‘‘trackabili-
ty” test record from Shure (the TTR-103) which provides
a quantitative measure of tracking ability at a number of
recorded signal velocities. The measured parameter is
actually a form of intermodulation (IM) distortion, in-
volving the tracking of a 10,800-Hz tone burst at veloci-
ties up to almost 30 cm/sec. In this test, at a 1-gram force,
the Ortofon cartridge tracked the highest velocities on the
disc with well under 2 per cent distortion. Distortion was
about 1 per cent for velocities below the highest. At 1.5
grams, distortion never rose significantly above 1 per
cent, and at 0.75 gram, distortion rose smoothly from 1
per cent at 16 cm/sec to about 2.5 per cent at 29.6 cm/sec.
We were so impressed by the performance of the M
1SE Super that we decided to test a few other cartridges
in the same manner to provide a frame of reference for
our judgment. These included the “top-of-the-line” mod-
els from several major American manufacturers. The
comparison showed unequivocally that the Ortofon was
the equal of the best cartridges we have tested at any
force from 0.75 to 1.5 grams. Under certain conditions,
one cartridge or the other would seem to have marginally
less distortion, but the differences were insignificant. The
important—and most impressive —conclusion from this
test was that the M 15E Super could track 30 cm/sec ve-
locities at frequencies above 10,000 Hz, with very low
distortion, at a tracking force of 1 gram. The measured
distortion of the Ortofon playing the highest velocity on
the record was slightly lower when using 1.5 grams, but
the improvement would not be sufficient to warrant using
(Continued on page 46)
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Other fine turntables protect

records.The new $79.95 PE 3012
also protects the stylus.

Some of the finer and more expensive turntables stress their ability to
protect records. Which is as it should be.

But no turntable, at any price, can promote its ability to protect the

stylus. Except PE. For this is a feature exclusive with PE. And it’s available on all
PE turntables, including the 3012 at $79.95.

This fail-safe feature prevents any possible damage to the stylus by
preventing the tonearm from descending to the platter unless there’s a record on it.
Simple, foolproof and very important.

Yet this is not the only reason for you to consider the 3012, no matter how
much or how little you intended to spend for a turntable. Because the 3012 also has
a number of features you won'’t find on any other turntable at or near its price.

For example: variable speed control that lets you match record pitch to
live instruments. Cue-control viscous-damped in both directions for smooth rise and
descent. And, a single-play spindle that rotates with the platter to prevent binding or
causing eccentric wear.

In short, the 3012 offers exactly what you've come to expect from the
craftsmen of West Germany’s Black Forest. Good design, fine engineering, costly
materials and meticulous manufacturing.

But if you do insist on spending freely, there are two other PE’s to choose
from. At $119.95 and $149.95. Both are superb precision instruments, offering
progressively greater sophistication.

You should consider the matter carefully before spending more than
$79.95. And to help you decide, we’re offering our new brochure.
Simply circle the number at the bottom of the page.

The new PE

Precision for under $100

PE

Impro Industries, Inc., 120 Hartford Ave., Mt. Vernon, N.Y, 10553
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FREQUENCY IN Hz (CYCLES PER SECOND)
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The upper curve °
represents the aver-
aged frequency re-
sponse of the car-
tridge’s right and
left channels. The
distance (calibrated
in decibels) between
the two curves rep-
resents the separa-
tion between chan-
nels. The oscillo-
scope photograph of the cartridge’'s response to a 1,000-Hz
square wave is an indication of a cartridge’s high- and low-fre-
quency response and resonances. Most program material on
discs has velocities well below 15 cmlsec, and it only rarely
reaches 25 to 30 cmfsec. Distortion figures shown are therefore
not directly comparable with figures obtained on other audio
components, but are useful in comparing different cartridges.
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this force. Most of the other cartridges (and they were all
very good) had equivalent performance at 1.5 grams, but
fell well short of the mark at lower tracking forces.

In addition to the tracking tests, we measured the IM

distortion of the M 15E with the RCA 12-5-39 test rec-
ord. At I gram, distortion was very low —under 2 per cent
and typically under 1 per cent—up to velocities of 18
cm/sec. Above 18 cm/sec, distortion increased rapidly, to
6 per cent at about 23 c¢m/sec.

To determine the M 15E’s sensitivity to capacitive
loading, we measured the frequency response with 235
picofarads and 470 picofarads, as well as with the 360
picofarads provided by the Thorens record player.
Lowering the capacitance had negligible effect on the re-
sponse curve up to 15,000 Hz, where there was a very
slight increase in output. With 470 picofarads capacitance
there was about a 1-dB elevation of response between
4,000 and 8,000 Hz, and a somewhat more rapid rolloff of
the frequencies above 15,000 Hz. Although this change
produced a slightly flatter overall response, we would not
judge the effect to be audibly significant,

® Comment. To put all our findings in the proper perspec-
tive, bear in mind that all of the better cartridges, at 1
gram, have just about the same measured tracking distor-
tion at velocities of 15 cm/sec or less. Since most re-
corded material rarely exceeds this velocity, one would
not expect to find a striking difference in sound character
between these cartridges, and this proved to be the case.
The Ortofon M 15 E cartridge has a frequency response
as smooth and uniform in the audio range as any cartridge
we have tested, and better than most. It really shows its
worth with very high level recordings (particularly at the
highest frequencies). The shattering distortion caused by
mistracking will rarely be heard with the M 15E Super.
Perhaps there are recordings of music that have been cut
with velocities beyond the tracking capabilities of this
cartridge, but we haven’t found any yet!
For more information, circle 108 on reader service card

BERNSTEIN First Rt‘('Gl)"‘I‘ﬁ"A' afohe Hl[llrlllxit"'""‘/
. STRAVINSKY ennGou
LESACRE DU PRINOI E Handel:

FHE LONDON SYMPHO!

Suites for Harpsichord Nos. 1-4

M31520°

Also available on SQ Quadraphonic
The most spectacular
““‘Sacre” ever recorded. A
stunning musical experience.

An historic first recording
on the harpsichord by the
master of keyboards,
Glenn Gould.

E. Power Biggs .
Bach Organ Favorites

ol.

Fantasy and Fugue in G Minor {The “Great”)
Fantasy inG Major

Prelude and Fugue in B Minor {The “Great”)

Prelude and Fugue in GMajor {Weimar)
Chorale Prefudes:
“Jesu, Priceless Treasure”“We All Believe in One God,
The Creator” {The “Giant” Fugue)

M 31424+

Also available on SQ Quadraphonic
Only Bach, with his variety
and inventiveness:can
provide us with five volumes
of “favorites.” E. Power
Biggs continues to provide
superb performances.

Zukerman and Barenboim

For each of these
recordings, there are
fans who will tell
you its the album of
the century,

On Columbia

3-RECORD SET
JOHN WILLIAMS
SEVEN GREAT
GUITAR CONCERTOS
Casteinuovo-Tedesco/Rodrigo/Vivald)
Dodgson/Giutan

The Philadelphia Orchestra
Eugene Ormand

Sternyiouny Zukerman vioia
Barenboim canoucrar
Mozart:SinfoniaConcertante
Stamitz: Sinfonia Concertante
THE ENGLISHCHAMBER ORCHESTRA

English Chamber ()ru[‘{nslra
Charles Groves

M 31369
One of the sublime collab-
orations on record. Stern,

M3X 31508
A specially priced 3-record set

One of the great guitarists,
the great concertos for

his instrument and two
great orchestras.

Boulez conducts Bartok
THE MIRACULOUS MANDARIN

Complete

Schala Cantorum: Hugh Rass Diractor
DANCE SUTTE
NEW YORK PHILHARMONIC

4

soar to great heights.

M 31368%

Also available on SQ Quadraphonic
Blazing and savage works,
revealed in all their
complexity by the Phil-
harmonic's exciting new
musical director.

Records«

*Also available on tape
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SPONSID

he awesome
lity of being

the verybest.

Leadership means responsibility. At
Pioreer we do not accept th s l.ghttly.
This is dramatized magnificentfiy by
the new SX-828. As the top of the great
Pioneer line of receivers, the SX-828
is extravagantly endowed with
increasec performance, greate-
power; unsurpassed precis.on and
total versatility.

Providing 270 watts of IHF. music
power (that's 60463 watts RMS at
8 ohms, with both channels driven),
there’s more thar enough power to fill
your world. And it's consistently
conirolled throughout the 20-2C,000 Hz
bandwidth with direct-couplz=d
circuitry and dual power sugplizs.

Suburbia, exJdroia or inner city.
It makes no difference to this superior

SX-828 AM-FM STEREO RECEIV

performer. Advanced FET/IC circuitry
brings in each FM station smoothly
and cleanly as though it’s the only one
on the dial. Small wonder with 1.7uV
FM sensitivity and 1.5dB capture ratio.
Ausic lovers will have a field day
with a complete range of connections
for 2 turntables, 2 tape decks, 2 head-
sets, 2 microphones, 3 pairs of
speakers, an auxiliary, plus 4-channel
terminals, when you want them.

And Pioneer really pampers you
with features like: a new and exclusive
fail-safe circuit to protect your
speakers against damage and DC
leakage, a super wide angled dial that
eliminates squinting, loudness
contour, FM muting, mode and
speaker lights, click-stop tone

controls, dual tuning meters, hi/low
filters, audio muting, and even a dial
dimmer to set a more amorous mood.
At $429.95, including a walnut
cabinet, the SX-828 is overwhelmingly
the very best receiver at its price. It
completely fulfills Pioneer’s
responsibility of leadership. Hear it
at your Pioneer dealer.
U.S. Pioneer Electronics Corp.,
178 Commerce Rd., Ca-lstadt,
New Jersey 07072
West: 13300 S. Estrella, Los.Angeles
90243 / Midwest: 1500 Greenleaf,
Eik Grove Village, 1ll. 60007 /
Canada: S. H. Parker Co., Ont.

W PIONEER®

when you want something better

ER




pgpoobs
DDDDDB ]

AR-1214
AD-2022,

N so0® %‘: ! el =
§ ¥ ° e == : o
eT-1001 \ :




10 exciting new HeathKit IlI'OIBBIS

EEE a n d save (There are 350 more in your free '73 Heathkit Catalog)

Heathkit AR-1500 180-Watt Receiver...379.95* iess cavinet

Successor to the famed Heathkit AR-15, with improvements in every critical
area. 180 watts Dynamic Music Power, 90 watts per channel, 3 ohm load.
Less than 0.2% IM and 0.25% harmonic distortion. Greater than 90 dB FM
selectivity and 1.8 uV sensitivity; vastly superior AM; easier to build; now
available kit or wired.

Kit AR-1500, 53 Ibs. (less cabinet) .......................... 379.95*
ARA-1500-1, walnut cabinet, 8 Ibs. ..............cooiiiiii..., 24 .95*
ARW-1500, Assembled Receiver and cabinet, 42 Ibs. ............ 649.95*
Heathkit AR-1302 60-Watt Receiver...239.95% ress savinet

An unusual value in its price/power class. Delivers a clean 50 watts of
Dynamic Music Power, 30 watts per channel, 8 ohm load. Less than 0.25%
IM and harmonic distortion. New FM IF section with 2 ICs and 2 ceramic
filters for outstanding performance. 60 dB selectivity and 1.9 uV sensitivity.
Features assembled and aligned FM tuner, built-in test circuitry, Black
Magic Panel lighting.

Kit AR-1302, 30 Ibs., (less cabinet) ...... .................... 239.95*
AE-19, oiled pecan cabinet, 9lbs, ............... .. ... 19.95*

NEW Heathkit AR-1214 50-Watt Receiver ... 169.95%inci. cabinet

Produces 50 watts IHF, 25 watts per channel into 8 ohms with amazing fidel-
ity. Two 1Cs and 2 ceramic filters in the IF offer greater than 60 dB selec-
tivity, while phase lock multiplex demodulator gives 40 dB typical channel
separation at less than 0.5% distortion. Preassembled FM tuner boasts 2 uV
sensitivity and 2 dB capture ratio. Other features are phono preamp level
controls, flywheel tuning, stereo indicator light, headphone jack, and com-
plete tape monitor facilities. And the cabinet is included in this low price.
Sgeéeo “separate” versions also available (AJ-1214 Tuner and AA-1214 Amp.,
89.95* each).

Kit AR-1214, 18 Ibs. . ........viiiiiiiiii i 169.95*
Heathkit AJ-1510 “Computer" Tuner...539.95% iess cavinet

Pure digital computer design including digital frequency synthesizer tuning
employing phase-lock-loop techniques. FET varactor FM RF front end, digital
discriminator and readout result in channel frequency accuracy better than
0.005%; less than 1.8 uV sensitivity; distortion levels of 0.1%; selectivity
and IF rejection better than 95 dB; image and spurious rejection better than
90 dB; S/N ratio better than 65 dB; separation better than 40 dB. 3 dis-
tinct tuning modes; keyboard, computer-type punch cards (up to 3), plus
automatic band scanning with variable.speed and stereo-only capability.

Kit AJ-1510, 23 ibs., less cabinet

SEND FOR YOUR FREE
"13 HEATHKIT CATALOG

HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.:
Anaheim, 330 E. Ball Rd.; El Cerrito, 6000 Potrero Ave Los Angeles, 2309 S. Flower St.;
Redwood City, 2001 Middlefield Rd.; San Diego (La
Woodland H|Ils, 22504 Ventura Blvd.; COLO.: Denver, 5940 W.
FLA.: Miami (Hialeah),
ILL.: Chicago, 3462-66 W. Devon
KANSAS:
Kansas City (Mlssmn), 5960 Lamar Ave, MD.: Baltimore, 1713 E. Joppa Rd.; Rockvulle
MICH.: Detrmt,
MINN.: aneapohs (Hupkms) 101

Fair Lawn, 35-07 Broadway (Rte.

Pomona, 1555 Orange Grove Ave. N.;
Mesa), 8363 Cente Dr.;
38th Ave.; CONN.: Hartford (Avon), 395 W. Main St. (Rte. 44);
4705 W. 16th Ave GA.: Atfanta, 5285 Roswell Rd.;
Ave.; Downers Grove 224 Ogden Ave.; IND,; Indlanapolls, 2112 £, 's2nd Ave,;

5542 Nicholson Lane; MASS.:
18645 W. Eight Mile Rd & 18149 £, Fight Mile Rd.;

Shady Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.L:
4) N.Y.: Buffalo (Amherst) 3476 Sheridan Dr.;
Li 15 Jericho Turnpike; Rochester, Long Rldge Plaza; OHIO:

Boston (Wellesley), 165 Worcester st.;

Blvd.; Pittsburgh, 3482 Wm. Penn Hwy.; TEXAS: Dallas, 2715 Ross Ave.;
Westheimer; WASH.: Seattle, 221 Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac.

New York City, 35 W. 45th St.; Jericho,
Cincinnati (Woudlawn)
10133 Springfield Pike; CIeveland, 5444 Pearl Rd.; PA: Phnladelphla, 6318 Roosevel{
Houston, 3705

NEW Heathkit AA-2010 200-Watt st
“Universal” 4-Channel Amplifier...359.95% tess cavinet

Decodes all matrix encoded material, and handles any discrete 4-channel
material available. Produces 200 watts into 8 ohms (4x50) with amplifier
sections controlled in pairs for 2 independent stereo systems if desired.
Pushbuttons activate speaker pairs in any combination of up to 8 speakers
—or 2 complete 4-channel systems. 20 input level controls for up to five
4-channe! program sources are adjustable beneath the chassis. Rear panel
jacks for biamping, filters, equalizers, etc. 4 VU meters monitor output.
0.25% THD. Hum & noise —65 dB phono, —75 dB tape & aux.

Kit AA-2010, 37 Ibs., less cabinet ........................... 359.95*

AAA-2004-1, pecan cabinet, 7 Ibs. ....... ..o, 24 95*

NEW Heathkit “Universal” 4-Channel Decoder ... 39.95*

The new Heathkit AD-2022, with an additional stereo amp & speakers, gives
4-channel capability to any stereo system having tape monitor circuitry,
or any system using separate amp & preamp. Decodes all matrix encoded
material ... as well as enhancing recorded stereo materlal and stereo FM
broadcasts by reproducing the ‘“hidden presence” common to 2-channel
programming, resulting in a realistic “derived” 4-channel effect. Get in on
the 4-channel fun the low-cost Heathkit way.

Kit AD-2022, 4 1bs. ........coviii 39.95*

NEW Heathkit/Thomas Spinet Organ...689.95*

The all-solid-state T0-1160 Heathkit/ Thomas Spinet has full 44-note key-
boards for Solo and Accompaniment, exclusive Colo-Glo keys that light up to
indicate notes and chords. There are six solo slops — flute 16’, 8’ and 4/,
trumpet 8’, oboe 8’, and violin 8. Five accompaniment stops — horn §',
diapason 8', melodia 8’, cello 8', and pedal voice with 16’ and 8’ combined.
Plus both regular and a new “light” vibrato effects. Other features include
keyboard jacks for private earphone listening or use of a tape cassette
deck. Cabinet is shipped fully assembled, includes bench.

Kit TO-1160, 211 Ibs. ... ...t e e 689.95*
Heathkit FM Tuner and Cassette Deck for Cars

Mobile FM stereo tuner features clean 7 watts (3.5 W per channel) with less
than 2% THD; frequency response =1 dB, 3 Hz to 15 kHz; 3 uV sensitivity;
60 dB selectivity; 40 dB min. separation. Stereo cassette deck offers hi-fi
stereo cassette entertainment plus single-channel dictation while you drive.
Single stereo amp powers either or both units. Choice of 5” door mount or
6” x 9" rear deck speakers (19.95* the pair).

Kit CR-1000, tuner, 6 Ibs. ......... ... ... 64.95*
Kit CT-1001, cassette deck, 9bs. ........... ... .. oo, 89.95*
Kit CRA-1000-1, amplifier, 3ibs. ....... ..o ans, 29.95*

NEW Heathkit Dolby® Cassette Deck...249.95*

Combines a preassembied top-quality domestic tape transport with the fa-

mous Doiby® Noise Reduction System. Switches for stereo or mono input,
Dolby on/off, tape-type; individual record level controls with separate VU
meters; large 3-digit resettable tape counter; input selector switch for mic-
rophone or high level source input (any Iowmpedance microphone with
standard %2 phone jack can be used).

Kit AD-1530, 21 Ibs. ... ..ot e 249.95*
HEATH
Schlumberger ]
Benton Harbor, Michigan 49022
[JPlease send FREE Heathkit Catalog.

{J Enclosed is $- , plus shipping.
Please send model(s)-

HEATH COMPANY, Dept. 40-1

Name
Address
City.

State. Zip

Prices & specifications subject to change without notice.
*Mail order prices; F.0.B. factory. CL-448
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AURALINEAR
SPEAKERS

NEW
from GROWN

Introducing the first speakers worthy
of the Crown name — Auralinear Speaker
Systems. Four models of unique electro-
statics that are as far ahead of ordinary
speakers as the DC 300 was ahead of all
other amplifiers when it was introduced.

The electrostatic design has potential
for the finest response and lowest distor-
tion, but previous electrostatic speakers
suffered from three major weaknesses:
(1) inability to deliver realistic sound
pressure levels, especially at low fre-
quencies (2) fragile, unreliable elements
(3) poor dispersion.

All of these problems have now been
beautifully resolved in the Crown Aura-
linear Speaker Systems, by uniting radically
new extended-range electrostatic radiators
with special acoustic suspension woofers.
One result is accurate reproduction of
clear, high frequencies with none of the
crackling, frying sounds that characterize
many of today's electrostatics. We call it
honest sound.

For the location of your local Auralinear
dealer, write Crown, Box 1000, Elkhart,

Indiana, 46514. model

fadiators -
2-10" woofers
resp.22-30,000Hz "
crossover at 350Hz

ES212 12 bidirectional -

: radiators

2-10" woofers
resp. 22-30,000Hz
crossover at 375Hz
6 radiators
2 o 25%0.000H
resp. 25-30, z
cmgsover at 1500Hz

4 radiators

fer
m0.000Hz
crossover at 1500Hz

crown
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ON RECORD -

By JAMES GOODFRIEND

Music Editor
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CLASSICS THAT SELL

“ HE classical market is like a

funnel,” Peter Munves, Director
of Classical Music for RCA, recently
announced. “The largest number of buy-
ers are at the mouth of the funnel, and
trickling through at the other end are the
connoisseurs and dedicated classical
buffs.”” It is not one of the more elegant
similes of our time. I, for one, keep
seeing connoisseurs and classical buffs
being squeezed unmercifully, like so
many grapes at the bottom of a barrel,
and falling through the narrow end of the
funnel to Heaven only knows what fate
below.

Munves’ statement appears on a press
release from RCA headlined: “RCA’s
Red Seal Label Introduces ‘Music
America [Loves Best’ Series of Thirty
Albums by Greatest Artists,” and that
rather put me into an image-evoking
mood. What came to my mind was some-
thing about the likelihood of a camel
(which, if you remember, is a horse de-
signed by a committee) passing through
the eye of a needle before a rich man
could enter the kingdom of heaven.

Peter Munves has always been less
concerned with literary images than he
has been with selling classical records.
His statement continues with, “Any
manufacturer who wants to stay in the
classical music business neglects the
beginning and occasional buyer of classi-
cal product at his own risk.” And so, to
put all the images together, Peter, if he is
not a rich man himself, has certainly
been putting RCA Red Seal into the
black, which in the classical-music busi-
ness is tantamount to being admitted to
heaven. And this particular thirty-disc
camel may very well get pushed through
the eye of the needle (or is it the mouth
of the funnel?) which is represented in
the record business by the racks and
rack jobbers who normally stock only
hot pop items. At any rate, what it all
means is that RCA is intending to sell a
lot of classical records—and to those

50

people who don’t ordinarily buy them.

Every record of the group has a nota-
tion on the jacket corner saying, “A
Basic Library of the Music America
Loves Best,” and every one has in addi-
tion a title: “The World’s Favorite
Showpieces,” “The World’s Favorite
Concertos,” erc. You can perhaps guess
th