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HERE IS THE WORLD’S
ENTIRE SELECTION OF
AUTOMATIC TURNTABLES
WITH ZERO
TRACKING ERROR.

There theyare. Allone of them.

Garrard’s Zero 100, the only
automatic turntable with Zero
Tracking Error.

Not that there haven't been
attempts by other turntable
makers. Many have tried. This is
the first to succeed. And it has
succeeded brilliantly. Expert
reviewers say it's the first time
they’ve-been able to hear the
difference inthe performanceofa
record player...that the Zero 100
actually sounds better.

It’s all because of a simple but
superbly engineered tone arm.
An articulating auxiliary arm,
with critically precise pivots,
makes a continuous adjustment
of the cartridge angle asit moves

from the outside grooves toward
the center of the record.

This keeps the stylus at a 90°
tangent to the grooves. Conse-
quently tracking error is reduced
to virtual zero. (Independent test
labs have found the test instru-
ments they use are incapable of
measuring the tracking error of
the Zero 100.) Theoretical calcula-
tions of the Zero 100’s tracking
error indicate that it is as
low as 1/160 that of conventional
tone arms.

Zero tracking error may be the
most dramatic aspect of Zero 100,
but it has other features of
genuine value and significance.
Variable speed control;illuminated
strobe; magnetic anti-skating;

viscous-damped cueing; 15°
vertical tracking adjustment;the
patented Garrard Synchro-Lab
synchronous motor; and
exclusive two-point record sup-
port in automatic play.

The reviewers have done
exhaustive reports on Zero 100.
We believe they are worth
reading, so we'd be happy to send
them to you along with a 12-page
brochure on the Zero 100, Write
tous at: British Industries Co.,
Dept. L32 ,Westbury, N.Y. 1159%0.

GARRARD
ZERO 100

$19995

less base and cartridge

CIRCLE NO. 103 ON READER SERVICE CARD

Mfg. by Plessey Ltd. Dist. by British Industries Co.
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CDHTORIALLY
SPEAKING

By WILLAM ANDERSON

FROM ANKA TO ZUKERMAN

HETHER it is because we feel ourselves uneasily perched on the knife-edge of a
‘ ~ historical watershed of some kind, because we have ingeniously saddled our-
selves with a plumber’s bag full of psycho-social snooper-scopes designed for the
surveillance of the spirit, or because our hurried, harried modern lives force us to
surrender more and more of our physical and mental privacy every day, it is difficult
to see ourselves as any other than the most cosmically self-conscious generation this
planet has ever known—cosmic because our unflagging concern with the kind of figure
we are cutting breaks not only geographical but temporal boundaries: it is no longer
merely a question of what friends, relatives, and neighbors think of us, but what the
world thinks, what posterity will think. How can we justify ourselves and our actions
to the good people of Minsk, how ensure the admiring veneration of our as yet unim-
aginable great-grandchildren?

One of the unadvertised benefits of being Editor of a magazine is the Privilege of
the Second Guess: since, for a number of reasons too complicated to go into here, this
page is the last in any given issue to be pinned, so to speak, to the wall, I have the
opportunity in it of casting an eye over the whole of the rest of the issue, of taking one
last look at an almost finished product, making a comment here, picking up a stitch
there, and otherwise discovering What It All Means, One of the things it means this
month is the paragraph on self-consciousness above, a line of thought that spiraled up
out of a reading of Music Editor James Goodfriend’s column on Significance (see
page 58) in which he comments on two recent musical surveys. The first of these,
which I would call emblematic of the Old Self-Consciousness, had readers of the
Schwann Record & Tape Guide address themselves to the proposition “*Composers 1
Like Least.” The second, which I judge to be (witting or not) a product of the New
Self-Consciousness, asked music critics to supply the publicity wing of Washington’s
J. F Kennedy Center with their nominations for the most “significant” musical works
of the past quarter-century.

On the surface, these two projects might appear to differ not so much in kind as in
quality—the opinions of a group of professional music critics may be thought to sit a
little heavier in the eternal scales than those of mere amateur listeners. But there is
more to it than that. While the Sc/iwann poll seems to be an unexceptionable exercise
in old-fashioned prejudice, of no more harm or lasting import than, say, a letter to the
editor, what a difference that word “significance’”” makes in the Kennedy Center sur-
vey! How it rings with the hollow vanity of the time-capsule, how weighty it is with
the sands of time—and how presumptuous. The critic, poor soul, has his problems,
among them a collection of temptations that might challenge a St. Anthony. Vanity
may trap him into leading a parade of useless learning, exasperatlon turn his attention
from performance to performer, boredom lead him to review the audience. Pride,
however, is the greatest trial, tempting him to toss the duties of his office aside entirely,
persuading him that ’tis better to be right than useful, more noble to address oneself
to the history books than to one’s own time. But the history books are really none of
our business. Posterity will make up its own mind about us, discounting most of what
we have to say about ourselves, ignoring our most earnest instructions, finding amuse-
ment in our ridiculous nominations for “‘significance.” That is as it should be; if it
were otherwise, our concert halls and record catalogs would today be filled with the
works of Niels Gade, Joachim Raff, and other long-dead heroes. All we owe the
future is as honest a portrait of our time as we have time for while going about our
business as best we can— an incidental record, I should imagine, not unlike the STEREO
REVIEW /972 Index in this issue, with its remarkable roster of names from Anka to
Zukerman.

STEREO REVIEW
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Flreworks

There goes your last excuse
for not getting into 4-channel

Whatever reason might be holding
you back from getting into 4-channe!
now, just won't hold water anymore.
Not with the introduction of the Sony
SQR-6650 receiver.

Compatibility with today’s 4-chan-
nel systems? No problem. The SQR-
6650 has everything you need: FM,
AM, four power amplifiers, simplified
controls including 4 VU meters for
balancing your system, and two sepa~
rate fourchannel decoding circuits.
One is for SQ, and one is for all the
other matrix systems on the market.
Just plug in a turntable, connect four
speakers, and you're ready to enjoy
four-channel sound from discs ( or
tape with an additional quadraphonic¢

player deck). Or enjoy stereo or de-
rived four-channel sound from stereo
broadcasts and recordings.

Availability of records or tapes?
Plenty! Schwann Catalog ‘lists more
than 100 four-channel records, 200
Quad 8 tapes and the list grows every-
day If FM is your favorite source of
music, the howrs devoted to 4-channel
SQand matrix broadcastingis growing.

Still a bil skeptical? Consider this:
the SQR-6650 has a built-in “Doubting
Thomas” insurance. Flick a switch and
the four-channel, 32 watt (RMS into 8
ohms) amplifier becomes a 50 watt
stereo amgplifier (254+25W RMS),
thanks to Double-Stacked Differential
circuitry.

SONY

i O T
v \

£y
» )

£ o
CREL n et

SQ AECEIVER SOR-6850

FM reception is superb: 2.2uV iHF

sensitivity, 70dB selectivity, for ex-
ample. And the greamp section has all
the controls for stereo, four-channel,
or mono: high filter, loudness com-
pensation, independent bass and tre-
ble controis for front and back.
That leaves only cost as your excuse.
And it's a weak one. The SQR-8650
costs hardly more than stereo receiv-
ers of comparable facilities and speci-
fications, $329.50*

Enjoy 4-channel now. It's ready at
your Sony dealer. Sony Corporation
of America, 47-47 Van Dam St.; Long
Island City, N.Y.11101: Suggested retail price

SONY-SQR 6650

CIRCLE NO. 53 ON READER SERVICE CARD
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Root-ing for Goodfriend
® James Goodfriend’s “Joseph Haydn”
(October) may be the best article to appear in
STEREO REVIEW since his “Antonio Vivaldi”
(June). Since I am not a practicing musician
but only a music lover, such articles increase
my ability to enjoy the music I listen to. Es-
pecially helpful were the inserts “The Ba-
roque Solo Concerto” and *“A Note on Sonata
Form.” 1 certainly hope Mr. Goodfriend is
planning to write more such articles. They are
one of the prime reasons | am a subscriber.
GARY Root
Homer, Mich.

Sunny Haydn
® | enjoyed reading James Goodfriend’s ar-
ticle “Joseph Haydn,” especially because of
his emphasts on Haydn’s sunny, buoyant, and
basically balanced outlook. Being an avid
reader of musical biography and memorabilia,
I have too often read of the tragedy of musi-
cians’ lives; indeed, it almost seems to be a
prerequisite for greatness. It's good to be
reminded that happier souls can make it.
RODNEY L. PUNT
Los Angeles, Cal.

Tone-Control Uses
® I'd like to add a comment to Julian
Hirsch’s article on tone controls (October).
For those who want to use the loudness or
contour control at middle or lower volume,
try using the low-cut (rumble) filter at the
same time. This may cut back the boom. If
the reproduction still has too much coloration
for your speaker, room acoustics, or taste,
then all controls can be returned to normal.
CHAM SIEGEL, Sales Manager
Imperial Sound, Inc.
Tulsa, Okla.

Love Letter
® How do I love thee? Let me count the
ways. . . .

I love thee for always putting the index on
page 3, where it can be found, and for orga-
nizing it so an article can be found.

I love thee for printing your articles in one
continuous piece, with no maddening skips,
hops, and jumps throughout the magazine.

I love thee for numbering as many pages as
possible, even most ad pages.

I love thee for printing an index to adver-
tisers.

6

LETTERS TO THE EDITOR

I love thee for emotionally charged yet in-
telligently reasoned criticism, which is how
good criticism should be, even though I am
sometimes in disagreement with a view, which
is how I should be.

I love thee for recognizing that your read-
ers include both duffers and experts, and for
how you give each his due without attempt-
ing the self-defeating task of being “‘every-
thing to everyone.”

I love thee for Paul Coker, Jr., who never
fails to delight.

I love thee for Igor Kipnis, who never fails
to illuminate.

I love thee for Julian Hirsch, who never
fails to clarify.

I love thee for little goodies like the Gott-
schalk thing.

I love thee for tackling big, controversial
subjects, and for pursuing them in depth.

I love thee for never inserting postage-paid
reply cards, those maddening cardboard
things that render a magazine impossible
to open and read flat . . . oops! The October
issue just arrived!

Oh, well, I still love thee.

ROGER TORKELSON
Chicago, Il

The Cleveland on Tape

® In his “Best of the Month” review of
the Mahler Sixth Symphony performed by
George Szell and the Cleveland Orchestra
(October), David Hall speculates upon the
existence of equally fine broadcast tapes in
the Cleveland archives. Yes, indeed, such
tapes do exist; virtually every work performed
in concert by the Cleveland Orchestra since
September, 1965, under either Szell or dis-
tinguished guest conductors, has been re-
corded by radio station WCLV-FM for the
syndication service of the orchestra. While 1
assume this is standard practice with all the
major American orchestras, these well-
engineered concert tapes from Severance
Hall are surely among the most important
of their kind. For whatever reason, many of
the works Szell performed superbly were
never committed to commercial discs, and
therefore it is to these tapes that we must
look for the only available Szell recordings
of the Mahler Ninth, Das Lied von der Erde
(two performances, with Richard Lewis and
either Janet Baker or Maureen Forrester),
the Mozart and Verdi Requiems (the latter

with Tucci, Baker, Duval, and Talvela), the
Brahms German Requiem (Janowitz and
Krause), the Missa Solemnis (Endich, Kop-
leff, Haefliger, and Flagello), the Bruckner
Te Deum, a Harold in Italy (with Skernick),
and a Sibelius Fourth, the last two of which
are substantially superior to any commercially
available competition. Among other Cleve-
land Orchestra performances not to be found
on commerical discs is the Dvofdk Cello
Concerto, which Rostropovich has done
twice in Cleveland in the last three seasons,
once with Szell and once with Leinsdorf.
This list only skims the surface of the well
over five hundred Cleveland broadcast tapes,
many of which are worthy to join Columbia’s
Mahler Sixth on commercial records. I urge
all serious collectors to buy the Mahler and
write Columbia requesting the release of other
Szell-Cleveland performances from the same
source. It would be unspeakable to have to
wait for the formation of a George Szell So-
ciety in 2001.
G. V. StoLCALs
Parma Heights, Ohio

Norma Deloris and Artie
® After reading his review in the October
issue, I doubt that Peter Reilly really listened
to Peggy Lee’s new album entitled “Norma
Deloris Egstrom . . .” etc. First, he mentions
the song I'll Get By favorably twice, and the
song is not on the recording. Second, he does
not mention the stunning arrangements by
Artie Butler. I know, Mr. Reilly knows, and
countless others know that Peggy Lee is a
great singer and actress, but it is Artie Butler’s
arrangements that make this particular album
outstanding, and one of her finest.
JAMES SHUPE
New York, N.Y.

Mr. Reilly replies: “'Obviously, with readers
like Mr. Shupe around, I'll never get by with
such rampant sloppiness. But, in a way, it
serves nicely to demonstrate what 1 meant
about hearing ‘standards’ too many times —
play an instrumental version of I'll Get By
and, say, Always consecutively and you'll
see what [ mean. Which of course rather de-
feats my point about Lee’s superior perfor-
mances of such standards. Oh, well, we can't
all be Bobby Fischers.

“As to Artie Butler (who, by the way, is
listed in the credits at the end of the review,
along with the correct titles) and his fine
arrangements: I made no special point of
them since they are but another typical in-
stance of Peggy Lee's control of her environ-
ment. Literally dozens of people have ar-
ranged for her, but what finally emerges in
performance is always inimitable Lee. To
press the Piaf analogy (both as performer and
as person) « bit further: the song Les Trois
Cloches at one time seemed to be a joint
effort with Les Compagnons de la Chanson.
Les Compagnons are still around, but for-
gotten; Piaf is dead and lives on through her
performances. Should we credit Les Com-
pagnons or Piaf for this?”

De-Warping Discs

® Here is an interesting method for flatten-
ing warped 78-rpm records not mentioned in
reply to Robert Fried’s question in the Octo-
ber *“Audio Questions and Answers’’ column
(I don’t know whether this would work for
LP’s). A 78 warped to soup-bowl shape can
sometimes be restored by placing it under

(Continued onpage 8)
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When it comes to power, perform-
ance and overall product integrity,
KLH's classic Model Fifty-One is
a tough stereo receiver to beat. At
$259.95% it literally wipes out its
competition. We just could not make a
better AM/FM stereo receiver for
the money.

So we've made a more expensive
one.

It's called the Model Fifty-Twe. And
it costs $289.951. The additional thirty
dollars buys you additional power
{30 watts per ckannel RMS compared
with the Fifty-One's 20 watts per

DECEMBER 1972

Atlasta

serious rival

to the

KLH Model
Fifty-One.

The new

KLH Model

FiﬂY‘TWOo

channel RMS). The Fifty-Two also has
a new KLH ook, dual tuning meters,
and a host of new convenience
features. Now we know the Fifty-Two
will never replace the Fifty-One; we
never intended it to. But if you have a
special need for somewhat more
power than the Fifty-One cffers, bu?
you want the same dependability,
precision engineering and super
quality, we have a new receiver for
you. The Fifty-Two . . . the Fifty-One’s
serious, but friendly rival.

See the Fifty-Two at your KLH
dealer now. Just $289.95T lincluding

CIRCLE NO. 310N READER SERVICE CARD

walnut-grain enclosure). Also see
the rest of the KLH receiver line,
especially KLH's newest and lowest
priced AM/FM stereo receiver, the
Model Fifty-Five. Powerful. Depend-
able. And very special for just
$199.95%, For more information, write
to KLH Research and Development
Corporation, 30 Cross Street,
Cambridge, Mass. 02139.
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Ll BLLLLAT B

KiH RESEARCH AND DEVEIOPMENT CORPORATION

tSuggested retail price. Slightly higher in the west,



the broiler in an oven for about seventy sec-
onds. It then becomes fairly pliable. If you
quickly and gently take it out, place it on a
flat surface (Formica is good), and pile about
fifty more 78’s on top of it for a couple of
minutes, it comes out perfectly flat. Do only
one at a time, of course. Timing is critical —a
few extra seconds and the oils in the shellac
ooze out. A half-minute extra and all you can
do is make an ash try (a poor one at that —it
leaks from the center hole).

A friend accomplishes the same thing by
holding the record over a top burner, rotating
it until it is soft, and then piling records on it.
This method often proves extremely hard on
the thumbs,

BiLL FRASE
Minneapolis, Minn,

Organ Notes

® Lester Trimble’s review of Anthony New-
man’s latest record, “Music for Organ’ (Oc-
tober), reaffirms my high esteem for your
record reviews. Mr. Newman has been get-
ting extensive and often extravagantly favor-
able coverage in a number of magazines and
newspapers. Mr, Trimble's review sounds
one of the few dissenting notes on Newman’s
interpretations.

As an organ buff 1 have been a bit bewil-
dered by Newman’s favorable press, for 1
find most of his interpretations not only
“mediocre and unappealing” (to quote Mr.
Trimble) but also historically and stylistically
incorrect. Bach could not possibly have
played his works at Newman’s tempos be-
cause Baroque organs have a considerably
stiffer action than their modern counter-
parts. In playing Franck’s organ chorales,
Newman often ignores the composer’s tempo
markings and departs from Franck’s practice
of playing the chorales legato; these works
definitely should not be played in the staccato
style that Newman employs.

Mr. Trimble questions the ‘“aggressively
tart sounds’’ and wonders if this is due to the
Noack organ or Newman’s registration. He
suspects the latter, which is almost certainly
the case. Although | have not heard the
Noack organ at the Trinity Evangelical Lu-
theran Church in Worcester, Mass., | am
familiar with several other Noack organs,
and none of them produce only “tart” sounds.
In an interview on WGBH-FM (Boston)
Newman stated that he considers reed stops
indispensable in many organ works. Thus,
when his often excessively reedy registration
is combined with his exaggeratedly detached
style and rapid tempos, the music sounds
rather choppy and harsh. Under such condi-
tions any other results would be surprising.

RusselL R. MILLER
Wayland, Mass.

“Troubadettes, Troubadoras . . .”

® Noel Coppage’s article in the Septem-
ber issue (“Troubadettes, Troubadoras. and
Troubadines . . .’} is highly offensive gar-
bage. Review a troubadour or troubadette on
the individual’s merits, not on his or her sex.
The entire piece is running-scared male chau-
vinism at its very worst.

Mr. Coppage’s ultimate idiocy is the state-
ment that ‘‘they sure make pretty music.”
Pretty? I’m forty-two and grew up listening
to mostly pretty music, pretty to the point
of being maudlin and disgusting, and as far as
I could ever make out, this pop music was
written by the boys in Tin Pan Alley. Think
back to the piffle that was pop music from the
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Thirties to the mid-Sixties— it was turned out
by males.

If STEREO REVIEW is a magazine which
would like to be taken seriously, it's an im-
possibility with the ilk of Coppage writing
for it. Send him back to Plavboy or Esquire.

BArRBARA K. DREwW
San Francisco, Cal.

Mr. Coppage replies: (1) Ms. Drew, if she is
consistent, must be trving to close down Ms,
and muzzle Germaine Greer, since they too
are talking about our views of sex roles and
what they do to us as a society. (2) No mati-
ter how determined one is to be offended bv
something, one should at least read it like it
is and not wrench concepts out of thin air by
taking things out of context, as Ms. Drew did
with my use of ‘pretty’ in the last sentence of
the article. (3) I didn’t come from Playboy
or Esquire, but the fact that Ms. Drew lumps
them together for condemnation as equally
repugnant sexist sheets savs something about
how carefully she reads anything and how

Sair-minded she is willing to be on this subject.

For Ms. Drew's information, Esquire retains
a fem-lib columnist and it doesn’t sprinkle its
pages with pictures of naked broads.”

® In Noel Coppage’s article on the trou-
badettes (September), it is stated that Joni
Mitchell is a songwriter in the same class
with Cat Stevens and Jimnmy Webb —a foolish
statement indeed. In actuality, Joni’s writ-
ing and performing ability make these two
“troubs” seem quite mediocre, and indeed.
lost in the increasingly bland world of con-
temporary music. 1 do enjoy listening to Cat
Stevens. But, like a breath of clean air, all of
us need a reminder now and then of the purity
we once knew. Joni's uniqueness is just that.
PauL Root

San Gabriel, Cal.

Homer Rodeheaver Remembered
® | read with interest William Anderson’s
editorial in the September issue (‘‘Amazing
Grace Notes’) and was happily surprised to
see that someone else in these United States
still remembers Homer Rodeheaver. At
thirty-five 1 am too young to have had the
privilege of crawling under the Big Revival
Tent to hear the baritone in person, but 1
can remember hearing his records on my
grandfather’s Victrola as a very young lad.
What a fine collection of records he had! But
alas, most have been lost over the years and
only a few scratchy, cracked, and warped
discs remain for my enjoyment. These I have
put on tape so that they will not be entirely
lost.
RAYMOND G. SWADLEY, JR.
Clarksville, Tenn.

Beverly Sills’ Decorations
® I’'m so pleased that George Jellinek liked
my chamber-music recording (‘‘Beverly Sills
Concert,” August). I can’t remember when |
had more fun doing anything. Just one little
point I'd like to clarify: although Roland
Gagnon ‘‘decorates’” me, I’m afraid he should
not be blamed for (or credited with) the
doodles in the Mozart- Adam piece. The music
came from the Chamber Music Society of
Lincoln Center—Charles Wadsworth, who
heads the Society, gave it to me and I sang
it note for note as written. I think it was the
Schirmer edition.
BEVERLY SiLLs
New York, N.Y.

Who's Who in Rock

® The controversy over Joel Vance's recent
article “Who’s Who in Rock Right This Min-
ute” (August) would make the Pope’s en-
dorsement of the Pill seem as mundane as the
evening weather report by comparison.

Despite the cries of disgust, bad taste, no
taste, and complete lunacy hurled at Mr.
Vance by fellow critics and readers, I would
like to face the bricks and tomatoes with him.
Readers confuse one man’s opinion with the
gospel truth, and doubtless would contest the
latter if given the chance.

So please, fellow connoisseurs of good
taste, remember that it’s just one man’s opin-
ion, and stay loose.

DALE PizziNi
Salem. Va,

This correspondence is now closed.,

Liszt “Stereo Firsts”

® | am at a loss to understand how Bernard
Jacobson can claim that the three Liszt sym-
phonic poems on Bernard Haitink’s recent
Philips recording (August) are all ‘“‘stereo
firsts.” Apparently he knows how to use the
Schwann catalog, since he does note the ab-
sence of the Dante Symphony in his review,
How then can he say that all three of the
symphonic poems on the Philips record are
“firsts’’ when stereo versions of the Bartle
of the Huns conducted by Ansermet and
Scherchen are listed quite plainly in
Schwann? Certainly, considering the supe-
riority of Scherchen’s performance over Hai-
tink’s, Mr. Jacobson’s admission that he has
never even heard of the Westminster re-
cording is a clear demonstration that he can
hardly be taken seriously as an expert on re-
cordings of Liszt.

Although Haitink’s use of a large-scale or-
gan in the concluding passages is more effec-
tive than Scherchen’s console, in the battle
sequence which makes up the better part of
Liszt’s score —where it really counts— Hai-
tink’s performance is about as exciting as
watching paint dry.

STEVENJ. HALLER
Detroit, Mich.

Mr. Jacobson replies: “I’m sorry—1 looked
up Hunnenschlacht in Schwann under its
original title, which is the way I always think
of it. Schwann has it in English, and so 1
didn't notice the listing. But this does not
amount to an ‘admission’ that | ‘never even
heard of the Westminster recording.” 1 have
listened to it more than once, but in mono,
and I rashly concluded when I couldn’t find it
in the catalog that it was one of the many re-
cordings to have suffered deletion because
they were made in mono only. As for the per-
Sformance, my original comments indicated
that 1 was not entirely enchanted with Hai-
tink’s treatment of Hunnenschlacht and Ce
qu’on entend sur la montagne, thouglh | great-
Iy admire his performance of Von der Wiege
bis zum Grabe. However, | cannot agree that
Scherchen’s reading is as clearly superior as
Mr. Haller finds it. That is a question of taste.
So far as the discographical facts are con-
cerned, it is good to know that there are
knowledgeable record collectors out there
waiting to help us when we blunder.”

Greener Grass?

® | must side with the young avocado tree

that Paul Kresh mentions as being favorably
(Continued on page 10)
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Twelve years — Five major advances

BOSE 501* | CONVENTIONAL SPEAKER
SPEAKER i
1 YES | NO T NO
2  Yes 'NO T NO - :
3  YES | YES . NO
4  YES  YES | NO
5  YES T YES | NO - o

The twelve years of university researcht that
led to the design of the BOSE 901 and BOSE
501 DIRECT/REFLECTING® speaker systems
revealed five design factors which optimize
speaker performance:—

1 The use of a multiplicity of acoustically
coupled full-range speakers — to provide a
clarity and definition of musical 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 combina-
tion 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 Theuseofan optimum combination of
direct and refiected sound — to provide the
spatial fullness characteristic of live music.

DECEMBER ]972

4 The use of flat power response instead of
the conventioral flat frequency response — to
produce the full balance of high frequencies with-
out the shrillness usually associated with Hi-Fi.

5 Acoustical coupling to the room — designed
guantitatively to take advantage of adjacent wall
and floor surfaces to balance the spectrum of
radiated sounds.

To appreciate the benefits of these five design
factors, simply place the BOSE 901 directly on
top of the largest and most expensive speakers
your dealer carries and listen to the comparison.

You can hear the difference now.

aarice, wa o0 — MM S ME

* Patents issued and applied for

1 Copies of the Audio Engineering Society paper,

‘ON THE DESIGN, MEASUREMENT AND EVALUATION
OF LOUDSPEAKERS', by Dr. A. G. Bose, are available
from Bose Corp. for fifty cents.
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Little black books to

keep track of your
favorite recording artists.

When you have music on your mind
you don’t want to search for the sound
that pleases you. Just reach out and
slip a tape into your tape machine,
then enjoy the mood. That's the rea-
son for our little black bocks. Organize
your own collection or give them as
gifts. Anyone interested in a conve-
nient, high quality home music library
will appreciate a little black book or
two.

The Maxell cassette black book
contains three UDC-90’s and three
UDC-60’s in a handsome vinyl library
binding. Complete indexing material is

included. Maxell Ultra Dynamic tape
on 7 inch reels is available in black
books, too.

Maxell Ultra Dynamic tape repro-
duces music the way you love it. No
distortions, no strange interfering
noises. Maxell tapes are limited only
by the capability of the equipment
they're playing on.

Next time you want to listen to some-
thing special, look it up in a little black
book from Maxell.

maxell.

The answer to all your tape needs

Maxell Corporation of America, 501 Fifth Avenue, New York, N.Y. 10017
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impressed with the soundtrack of Silent Run-
ning (August). True, the director of Silent
Running was one of the special-effects men
involved in the filming of 200/, but his use of
special effects here, though lacking the techni-
cal perfection of 200/, does not detract from
the film’s message. It is my suggestion that
Mr. Kresh stick to reviewing movie music and
avoid reviewing movies he has little empathy
for.
Kim LEvVITT
San Diego, Cal.

Mr. Kresh replies: "I guess it would be won-
derful—for the movie industry —if critics only
reviewed movies for which they had ‘empu-
thy. Personally, I find it helpful in writing
about movie music to have some understand-
ing of the purpose for which the music was
composed in the first place. Having gone to
see 2001 three times of my own volition, I
expected to like Silent Running even though it
was panned by most reviewers. But even my
avocado tree was not that enthusiastic.”

“The Philistine Backiash”
® Concerning “The Philistine Backlash”
(“Editorially Speaking,” August), [ con-
gratulate William Anderson on his insight.
The “fault” lies not only in this nation’s mu-
sical illiteracy, however, but also, and perhaps
more fundamentally, in this nation’s visual
bias. How often is anyone reminded that
“hearing is believing?” As further evidence
of the accuracy of Mr. Anderson’s statement
that music is useful, 1 would direct the read-
er’s attention to a review of Mozart quartets
for flute and strings performed by the
Grumiaux Trio in the same issue. | haven’t
a more useful record in my collection: a veri-
table (at the risk of starting something) ‘*‘sound
for sore ears.”
G. F. DEHMCKE
Clinton, N_J.

Musicals: What Next?
® “Now, what do we lovers of American
musical comedy want next?”’ is the question
with which Robert Connolly ends his review
of the two new Show Boat recordings from
Stanyan in the July issue. Well, first of all, we
want more Kern— M usic in the Air most espe-
cially. The Cat and the Fiddle would be most
welcome, as would sound tracks from such
movies as Cover Girl, You Were Never Love-
lier, and Swing Time. Then we want more
Rodgers and Hart (we need all the Rodgers
and Hart we can get!), particularly 4 Connect-
icut Yankee, of which there was a 78-rpm
Decca recording with Vivienne Segal (the one
and only), Vera Ellen, Dick Foran, and
others. Then there’s { Married an Angel, but
no movie soundtrack, please. Too Many Girls
also had fine songs, but again the movie track
wouldn’t be satisfactory. And there were
other scores by this duo, probably the greatest
team America has produced. There's a sheaf
of fine songs tucked away in Revenge with
Music by Schwartz and Dietz; ditto Flving
Colors and At Home Abroad. The Cole Porter
legacy hasn’t yet been sufficiently represent-
ed, and the same goes for George Gershwin.
These shows deserve to be recorded com-
plete, since these composers and lyricists were
the top creators of the recent past, exhibiting
the wit, charm, and taste that seem sadly lack-
ing, for the most part, from the musical shows

of today.

RoBERT B. HowLAND
Chicago, Il.
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EASY TO ASSEMBLE
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Lay out one-piece sides.
Apply bonding cement
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Insert front and back
into mortised slots

Install speakers with quick dis-
connect wire harness and press
grille against Velcro fasteners.
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—=~ all longhairs
sound better
on this NEW

Here’s a really new and unique Speaker Enclosure System. The cabinet folds
together in 12 minutes to make a beautifully pre-finished, superb quality enclos-
ure . ...ata bigsaving in money.

This amazing enclosure goes together quickly without any tools, nails, cutting,
or screws . . . and the enclosure is pre-finished with a beautiful walnut veneer. Every-
thing needed is in the carton.

The systems use perfectly matched “Peerless” speakers—the world famous
Danish speakers that formerly were available only as part of leading hi-fidelity systems.

Two systems are available: The CK 20-3 with 3 speakers and the CK 20-2 with 2
speakers, Both come with enclosure, speakers, crossover, and wiring harnesses.

Enclosures and speakers are available separately

SEE 1T AT THESE DEALERS:

CALIF., Redondo Beach, Mark Electronics; San Pablo, Shirmer’s; Sunnyvale, Sunnyvale Electronics;
Los Angeles, Ametron; San Jose, United Radio & TV; IDAHO., Boise, Latayette Radio; IDAHO.,
Caldwell, A-Gem Supply; ILL., Chicago, Electronic Distributors Inc.; INDIANA., Logansport, Tele-
vision-Radio Distributing Co.; KY., Lexington, Barney Millers, Inc.; LA., Shreveport, Interstate
Electric; Sterling Electronics {28 stores MASS., Amherst, Marimount; Needham, You-Do-It Elec-
tronics; N. HAMP. Nashua, New England Wholesale, N.J.. Cherry Hill, Fran-Tronics; NEW YORK,
Nanuet, Electronics 59; Dunkirk, Barber-Higbee, Inc.; OHIO., Akron, Knight Distributors; OHIO.,
Dover, T.V. Specialties Inc.; OHIO., Toledo, Lifetime Electronics; OREGON., Eugene, Oregon Hi-Fi
& Recorder; OREGON., Portland, Oregon Hi-Fi; OREGON., Portland, Stereo-Tronic; OREGON.,
Portland, Wasson’s Electronic Wholesale Mart; PA., Bistol, Marucci's; PA., Erie, JW] Sound Un-
limited; PA., Irwin, P. Nash, Communications; PA., McKeesport, Hi-Fi Center; PA., Philadelphia,
Lazar Electronics; PA., Sharon Rotel'’s Electronic; TENN., Chattanooga, Curle Electronics; TENN.,
Nashville, Electra Distributing; TEX., Brownsville, George's Electronic Mart; TEX., Corpus Christi
Ford Electronics; McAllen, McAllen Radio; Rio Radio; Sterling Electronics (28 stores) WASH.,
Seattle, Pear! Electronics, Inc.; Spokane, Huppins Hi-Fi.; Tacoma, G & | Electronics.

o : NATIONAL TEL-TRONICS
T 98 Cutter Mill Road, Great Neck, L.I., N.Y. 11021
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

Concord Mark 7
Stereo Cassette Deck

® CONCORD’s new Mark 7 stereo cas-
sette deck is equipped with Dolby B
noise-reduction circuitry and switchable
bias and record equalization for chrom-
ium-dioxide and iron-oxide tape formu-
lations. The six pushkeys controlling
the transport include a PAUSE function,
and an automatic end-of-tape shutoff
(which also disengages the tape-drive
mechanism) can operate in all modes.
The Mark 7 has two recording-level
meters positioned to read point-to-point,

and a pair of sliders to adjust input-signal
levels. Left- and right-channel micro-
phone jacks are located on the control
panel. The frequency response of the
Mark 7 is 30 to 15,000 Hz. Wow and
flutter are 0.13 per cent, and the signal-
to-noise ratio is 48 dB (56 dB with Dol-
by). The deck employs a 105-kHz bias
frequency. Output levels are nominally
1 volt. Dimensions, with wood base:
7Y%a x 11%4 x 3Y2 inches. Price: $229.95.
Circle 115 on reader service card

Beyer DT 900 Stereo Headphones

N

® REvox is importing the Beyer DT
900 stereo headset, a lightweight (9

ounces) design with plastic-covered
foam cushions that isolate the ear from
outside sound. A springy headband joins
the earcups, which can be slid several
inches up and down the ends of the band
for fit adjustment. The dynamic elements
within each earcup have 1%s-inch dome
diaphragms. Frequency response is 30
to 18,000 Hz, and a I-milliwatt input
produces an output level of 114 dB.

Power-handling capability is approxi-
mately 200 milliwatts. The phones can
be operated from both low and high
source impedances. The cable that con-
nects the phones to the headphone jack
is over 6 feet long, and ends in a standard
three-conductor phone plug. The DT
900 is available with red or orange ear-
cups. Price: $25.50.
Circle 116 on reader service card

TDK C-180LN Cassette

® TDK has brought out the first three-
hour cassette to become available here,
the C-180LN. The cassette uses the
TDK low-noise high-density oxide for-
mulation on a special backing material.
Tape thickness is approximately 0.25%
mil. The cassette’s internal mechanism is

the same as for the other cassettes in the
TDK premium line. Playing time is 1Y2
hours per side. As with the other TDK
cassettes, the manufacturer guarantees
to replace any defective units at no
charge. Price: $6.75.

Circle 117 on reader service card

® BENJAMIN is importing the Lenco
L85 turntable, a single-play 33%3 and 45
rpm unit with an integral tone arm. A 16-
pole synchronous motor drives the plat-

ter through a belt linkage; the entire
motorboard “floats” on four viscous-
damped spring assemblies, the tension of
which can be varied by means of adjust-
ments underneath the base. An elec-
tronic speed control acts over a range of
+3 per cent. The 12¥%2-inch platter has
stroboscope markings for both 33Y3 and
45 rpm molded directly into its rim, and
they are illuminated by a strobe lamp
recessed in the motorboard. An adjusta-
ble counterweight on the tone arm
serves for initial balancing, and a slider
that moves along a calibrated portion of
the tone-arm shaft sets tracking force (0
to 5 grams). The anti-skating compensa-
tion employs a thread-suspended coun-
terweight that pulls sideways on a cali-

brated lever arm. The damped raising
and lowering cueing mechanism for the
tone arm makes use of a serrated lift bar
on which the arm can be positioned for
accurate cueing of 12-, 10-, and 7-inch
discs. A small attachment is provided for
the bar to cover the serrations when de-
sired. Rumble (unweighted) for the L85
is —45 dB, and wow and flutter are 0.08
per cent (weighted). The turntable
comes already mounted on a walnut base
that is approximately 184 inches wide
and 14Y2 inches deep. The overall height
is roughly 5% inches. Price: $179.95,
The detachable plastic dust cover shown
pivots backward on friction-clutch
hinges. It is optional at $19.95.
Circle 118 on reader service card

Lafayette LR-4000 SQ
Four-Channel Receiver

JEP

® LAFAYETTE's new LR-4000 four-
channel AM/stereo FM receiver is the
first such product available with “full-
logic” SQ decoder circuitry built in.
Lafayette’s two-mode ““Composer” cir-
cuit is also provided for enhancing and
deriving a four-channel effect from two-
channel program material. The amplifier
section is rated at 57 watts continuous
per channel with 4-ohm loads, or a total

of 228 watts for all four channels, with
harmonic and intermodulation distortion
| per cent or less. Frequency response
is 20 to 20,000 Hz =1 dB, and signal-to-
noise ratios for the magnetic-phono and
high-level inputs are 60 and 70 dB, re-
respectively. The bass, treble, and mid-
range tone controls, as well as the vol-
ume and balance controls, are split-knob
(Continued on page 14)
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Inside artistry in sound...

Take a brief, close-up look into an Onkyo Audio System.
Your immediate, lasting impression will be ... "Here is
unmistakable excellence in craftsmanship and materials
that can only result in outstanding performance.” Our
Model TX-666 Solid State AM/FM Stereo Receiver (de-
tailed below) illustrates the point. But, ultimately, sound
quality concerns you most! That's simple to resolve. Stop
in at any of our select franchised dealers ... and listen!
You will experience sound that audio experts say is “al-
most beyond belief”. Along with our Model TX-555, this
receiver has created genuine excitement among audio
enthusiasts because Onkyo guarantees performance will
meet or exceed published “spec's”. For instance, we
guarantee 1.8 uV FM Sensitivity (0.2 uV for TX-555);
1.5dB Capture Ratio; 0.2% Harmonic Distortion (mono);
differential & direct coupled amplifier circuitry; ASO pro-
tection circuits; Damping Factor 100 plus; 10 to 40KHz
Power Bandwidth (TX-666) and 15 to 35KHz (TX-555).

These are priced at $349.95 & $429.95, with a 3 year
parts/2 year labor guarantee.

What about Onkyo's contribution to 4-channel sound?
Our exclusive Automatic Matrix System reproduces any
4-channel matrix (SQ, EV, etc.) program material with
Onkyo's traditional excellence.

The Scepter Speaker Systems constitute the dramatic
essence of Artistry In Sound. They re-create the entire
audible range of original source material as an optimum
expression of Onkyo's technical expertise and artistic
sensitivity. Available in & models — from $149.95 to
$499.95, with a 5 year guarantee on labor and parts.

The component conscicus will take special interest in
our MARK |l Speaker Components. This remarkable
group can make a significant contribution to custom de-
signed, state-of-the-art systems ... 5 year guarantee for
labor and parts.

Model TX-666 Solid State AM/FM Stereo Receiver.

S0W/RMS  Per 6-Element Direct Coupled
Chan. Output, Ceramic Fliter & Dift. Ampt.
20-20KHz, At & 4-Stage Dift. Clrcultry
0.2%THD; Both IF Ampt.

Chan.’s Driven;8Q

“Mic"Mixing FM Muting AM, IF Stage,
Circultry Circuitry Ceramic Fliter
Tuning Meter & R/L Channel Tone Linear Scale
Signal Strength Controts FM Dial

Meter
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Qual Safety _Aso Type Pro- 200mV/RMS

P P Circultry Phono Overicad
Systems PermitsUse of Any
Cartridge
Thermal Protec- Transient Killer Automatic
tion Circuits Circuits Function
Beacons
Push Button Lighted Station Wainut Grained
Switch Controls Pointer Wood Cabinet

WE GUARANTEE THAT PRODUCT PERFORMANCE
WILL MEET QR EXCEED PRINTED SPECIFICATIONS

Write for complete details.
Artistry in Sound

Mitsubishi International Corp./Onkyo Sales Section

25-19 43rd Avenue, Long Island City, N.Y. 11101 / (212) 729-2323
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NEW PRODUCTS

THE LATESTIN
HIGH-FIDELITY
EQUIPMENT

concentric assemblies that permit inde-
pendent adjustment of the front and rear
channels. Two tape-monitoring circuits,
mono/stereo mode, loudness compensa-
tion, high-cut filter, and FM interstation-
noise muting are all pushbutton oper-
ated. Other pushbuttons select the input
(MIC, PHONO, TUNER, AUX 1, AUX 2) and
the main andfor remote quartets of

speakers. A separate TUNER MODE
switch has positions for FM (with auto-
matic stereo/mono switching), AM, and
high-frequency blend on stereo FM for
noise reduction. Jacks for front and rear
headphone outputs, two-channel tape
dubbing, and microphone input are lo-
cated on the front panel. IHF sensitivity
for the FM section is 1.65 microvolts,

and the capture ratio is 1.5 dB. The
alternate-channel selectivity is 60 dB,
and stereo FM separation is 40 dB at
400 Hz. Spurious-response rejection is
95 dB. The receiver has signal-strength
and channel-center tuning meters. The
LR-4000 measures 21 x 5%4 x 13 inches
with wood cabinet. Price: $499.95.
Circle 119 on reader service card

Philips GA 212 Electronic Turntable

® NORELCO has brought out the Philips
GA 212 turntable, a single-play design
including integral tone arm that is driven
by a servo-controlled d.c. motor with
electronic switching for the two operat-
ing speeds of 333 and 45 rpm. The servo
speed regulation limits drift to less than

0.2 per cent and permits variation of the
two speeds over a range of 3 per cent by
means of individual controls on the
motorboard. The anti-static record mat
on the 11Y2-inch platter has large strobo-
scopic markings that facilitate correct
speed adjustment. The platter is linked
to the motor pulley through a polyure-
thane belt drive.

The construction of the GA 212 is
based on a free-floating interior frame,
isolated from the motorboard by shock
mounts, to which the platter bearing well
and tone arm are attached so that the
two move as a unit. The tone arm has an
adjustable, elastically decoupled coun-
terweight for initial balancing once the
cartridge has been installed, and a slider
that moves along a calibrated portion of
the tone-arm shaft to set tracking force
(0.5 to 4 grams). A separate knob for
anti-skating compensation is calibrated

for both spherical (conical) and elliptical
styli. The cartridge shell has a removable
mounting slide and comes with a gauge
for setting stylus overhang. Proximity
switches set the platter in motion at the
desired speed and also stop it. In addi-
tion, there is an automatic end-of-disc
shutoff tripped by a nonmechanical
photoelectric system. A rocker switch
operates the hydraulically damped tone-
arm cueing mechanism. Wow and flutter
for the GA 212 are under 0.1 per cent,
and the rumble is —40 dB (NAB weight-
ing). Domestic and European alternating
current can be accommodated without
modification. A wooden base and de-
tachable plastic dust cover hinged to
swing upward from the front are supplied
with the turntable. Overall dimensions
with dust cover are 15Y2x 13%Yax 6Y4
inches. Price: $149.50.
Circle 120 on reader service card

Sansui Model SC700
Dolby Cassette Deck

® SaANsuUl now has a stereo cassette
deck incorporating Dolby B-Type noise-
reduction circuitry. The Model SC700
utilizes a d.c. electronically controlled
motor operated by five transport push-
keys, with a PAUSE control included.

Automatic end-of-tape shutoff, which
acts in any operating mode, also dis-
engages the drive mechanism. The
Dolby circuitry is switchable, as is the
strength of the record-bias signal, which
can be pushbutton-set for best per-
formance with standard tapes or chro-
mium-dioxide formulations. Dual re-
cording- and playback-level controls
are concentrically mounted and friction-
clutched so that both channels can be
readily adjusted simultaneously. A
unique feature is a center-channel micro-
phone input with its own level control.
This enables a third microphone to be
used for live recording, with its signal
mixed equally into the two recording
channels, and it also permits mixing of

a stereo line input and a mono micro-
phone input. The three microphone in-
puts and a stereo headphone jack are
located at the right-front edge of the
deck. Indicator lights show when the
record mode and Dolby circuits are
operative; the illuminated recording-
level meters are angled slightly from the
horizontal for better visibility. The
SC700 has a frequency response of 40
to 16,000 Hz with chromium-dioxide
tape, and wow and flutter of less than
0.12 per cent (weighted). Signal-to-noise
ratios are better than 56 to 58 dB with
Dolby, and more than 50 dB without.
The unit measures 4%z x 14Y4 x 10Y2
inches with wood base. Price: $299.95.
Circle 121 on reader service card

FM Atlas and Station Directory

® A NEw forty-eight-page paperback
publication entitled FM Atlas and Sta-
tion Directory devotes thirty pages to
outline maps of all fifty states plus Can-
ada and Mexico. showing the locations
and broadcast frequencies of all FM sta-
tions now (or soon to be) on the air, with
indications of low-power and education-
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al stations. The pages immediately fol-
lowing list the stations alphabetically by
country, state (or province), and city,
giving frequency and call letters, effec-
tive coverage radius in miles, stereo
broadcast capability, and noting whether
transmissions are vertically polarized for
improved reception by automobile an-
tennas. Where appropriate, the listings
also state the type of programming each

station specializes in by means of letter
symbols for classical, rock, jazz, gospel,
and soul. All symbols and notations are
fully explained, and some brief guidance
notes on improving FM reception are
included. The FM Atlas and Station
Directory can be ordered by mail for
$2.50 postpaid from: Bruce F. Elving,
FM Atlas Publishing Co., Box 24,
Adolph, Minn. 55701,
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RECEIVERS OR SEPARATES...

the new KENWOODS offer more!

Whether you prefer a separate arrplif er
and tuner or enjoy the convenience o°

a stareo receivet, these new K=ENWOOLD
components give you professiona
features and top perfarmance 10

the quality of your ste-ed systenr.

KR-6200 . . . 240-WATT (IHF), FNM/AM STEREO RECEIVER (Left): With direct coupling, advanced
new PNP can-type transistors, and KEN'WOOD's exclusive new double-switching demodulator, the
KR-6200 provides excelient broadcast reception, exceptional stereo performance, and outstanding
dependability for the heart of your stereo system. SPEGIFICATIONS: FI/ Sensitivity 1.7,V =

S/N Ratio 66 dB = Capfure Ratio 1.5 dB a Selectivity 65 dE = RMS Contiruous Power Cutput 45
watts per channel, botk channels driven into 8 ohms, from 20-20k Hz = THD & IM 0.5% = Frequency
Response 20-40k Hz » Power Bandwidtt 13-30k Hz.

KT-6005 ... FM/AM STEREO TUNER (Top Right): KENWOOD's advanced couble-switching
demodulator (DSD circuit) and new block filter design assure excellent stereo separation and crisp,
clean sound in FM-sterec recepticn. Other features inciuce MPX filter, FM muting, linear frequency
dial scale, signal strength and zerc-centar tuning meters. SPECIFICATIONS: FM Sensitivity 1.5uV

= S/N Ratio 70 dB = Capture Ratic 1.3 dB = Selectivity €0 4B.

KA-6004 . .. 220-WATT (IHF) STERED AMPLIFIER (Lower Right): Direct coupling in the power
ampiifier stage assures flat frequency resgonse, low dislortion and high damping factor
KENWOOD’s exclusive dual preotection circuit prevents damage to trarsistors and speakers.
Terminals for 2-system tzpe monitor, 2 phonos, 2 aux, tuner, mike, and 2 sets of stereo speakers
provide a flexible controi center for a sophisticated sound system. SPECIFICATIONS: RMS
Conlinuous Power Outout 40 watts per channel, both channels driven at 8 ohms, from 20-20k Hz
= THD 0.5% = IM 0.3% » Frequency Response 20-4Ck Hz = Power Eandwidth 10-50k Hz.

For complete information visit your nearest Authorized KENWOOD D-=aler, or write . . .

(5 nund epprearh co quality

15777 Sc. Broadway, Gardena, Calif. 3048 m 72.02 Fifty.first Ave., Woodsitde, N.Y. 11377
@ K E N Wo 0 D In Carada: Magnasoric Canad'a, Ltd., Tarenfo. Ontario; Motreal, Quebec; Yancouver, B.C.
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mognimicent
DOSSESSIoN

the best
pick-up arm
in the world

lemom=
SIVilE=

SHURE BROTHERS INC.
222 Hartrey Avenue
Evanston, lllinois 60204
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AUDIO
QUESTIO

ono

ANSVWERS

By I_/A\RRY KI.E'N Technical Editor

NS

Four-Channel FM
Most of the new tuners and re-
o ceivers seem to have a jack for

Sfuture four-channel adapters. What are

the prospects in this area?
SEYMOUR HELM
Portland, Oregon

Confused. As of the moment there

« are perhaps a half dozen mutual-
ly incompatible discrete four-channel
FM systems proposed. Some of the de-
signs were produced by private inven-
tors, some by mujor electronic compa-
nies. In general, it's safe to say that they
all propose a variant of the stereo broad-
cast system now in use and will nor make
present stereo or mono receivers obso-
lete. In any case, discrete four-channel
broadcasts require FCC approval and
1 suspect it will be several years before
a system is given the okay for anything

| but experimental use.

In regard to the jacks, it is assumed
that whatever the design of the four-
channel decoder. it has to be fed the FM
audio signal before it encounters the
tuner’s stereo multiplex demodulator
and de-emphasis network. It's easy
enough for a designer to connect a jack
at that point in the circuit, but there’s
some question in my mind as to whether
there may not be special requirements ir
regard to audio bandwidth or phase shift
that can result in some tuner designs
being a lot more *“‘adaptable™ than others.

Combined Record/Erase Heads
How does the performance ob-
e tained from the combined re-
cordlerase heads found in some tape
decks compare with that resulting from
having separate heads for each func-
tion? Would there be a compromise in

performance?

J. M. SINGLETON
Athens, Ala.

There is no reason for there to be
e any compromise in performance
caused by combining the record and
erase functions in one head. The fact
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that a single record/play head cannot do
both jobs equally well may have misled
you. In the combined record/play head,
a4 compromise results because the same
head gap and coil are used for both func-
tions. However, the record/erase head
is, in effect, two separate heads in one
shell. I have asked Craig Stark to discuss
the matter in more detail in a future
“Tape Horizons” column.

More Ham Interference
Recently I was having great dif-
o ficulty with amateur radio trans-
missions coming through my hi-fi svs-
tem. I wrote to the FCC and ways sent
some material that may be of interest to
vou. 1 am enclosing it in this letter in
hope that it may be of some help to other
poor souls who are having trouble with

hams in their hi-fi.

Paur Hunt
Brooklyn, N.Y.

Having looked over the FCC ma-

o terial sent to me by Mr. Hunt,
1 find several cautions in order. In a
paragraph devoted to transistor ampli-
fiers, they suggest adding r.f. chokes
and capacitance in the phono input
stages. While this procedure may cut
down or eliminate the interference, it
can also radically change the frequency-
response characteristics of most mag-
netic phono cartridges. For an audio-
phile, the results of the “cure" the FCC
suggests may be as disturbing as the
original disease. | have suggested to the
FCC that they refer complainants to
the article on r.f. interference that ran
in our November 1972 issue. It would
make a far better mailing piece than the
present one, which was composed by
somebody who apparently was not
aware of the nuances of solid-state
amplifier design.

Cassettes in Cars
Q fu vour opinion, which is the best
o alttomobile  cassette  plaver?
(Price is no ohject.) And are the publi-
(Continued on page 20)
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Superscope stereo products fulfill the
American dream......quality stereo
components everyone can afford.

A pledge from the company which brings you Sony/Superscope
tape recorders and Marantz stereo equipment.

Two cars in every garage. And a chicken in every pot.
There’s no reason today why everyone who listens to music
shouldn’t enjoy stereo in his home the way it was meant to
be heard. The way the professionals and buffs do. With a
stereo system made up of separate components (which
can be as basic as a receiver and two speakers).

But up to now, components have been beyond the
reach of the average budget. Now, however, Superscope
combines its knowledge and years of experience in the
audio fieldto bring toevery music lover, high quality,
solid-state stereo components at a modest price. Whether

it's your basic AM/FM receiver and two speakers, or a

separate tuner, amplifier and speakers, Superscope offers an exciting new line of quality
stereo components starting as low

y as $79.95 for our amplifier.

Not only are these new Super-

scope components brilliantly engi-

neered, but they're beautifully

styled with handsome walnut

cabinets (an option with most other

brands). Meost important, each

Superscope stereo amplifier,

tuner and receiver carries a

three-year guarantee on parts and

labor. Is the high degree of reliability

and quality at so modest a price anim-

possible dream? Nat at all. It's an abso-

solute reality at your Superscope dealer.

The Superscope
three year guarantee.

Superscope, Inc. guarantees the original
registered owner that all parts are free from
operating defects for three years from purchase date.
Products are repaired or replaced free of charge subject to the following: if purchased in
U.S.A. from authorized dealer; if registration card
transmitted within ten days of purchase; if serial
number not altered/removed; if connected/operated
subject to instructions; if notrepaired by unauth-
orized parties; if not altered/repaired so as to affect
stability/reliability; if shipped with shipping charges
fully prepaid; in original package from within
U.S.A. Return shipment to points in U.S. A is pre-
paid if foregoing met. Owner has responsibility
to proving date of purchase at time service

sought.  _
SUPERSCOPE

You never heard it so good.®

©1972 Supesscope. Inc. 8150 Vineland Ave., Sun Valley, Calif. 91352 Send for free catalog
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Who gives you the most
Fisher? Marantz?

s The chart over on
- the right tells the story

any of the other names
you’re so used to hearing that
gives you the most stereo for the money.
[t’s Sylvania.

That’sright. Sylvania gives you the most stereo receiver for $279.95%F

And that’s true on the basis of features as well as specs. The Model
CR2743 receiver has a full function jack panel. Built-in Sylvania PO4
matrix four-channel capability. FET’s. Ceramic IF filters. D’Arsonval

tuning meter. Plenty of pushbuttons, switches, and knobs for all functions.
And so on.

Still a little surprised?

No need to be. Sylvania’s not
exactly anew name in audio. We B
were one of the first in the field. It’s 4
just that we haven’t been emphasizing the component end of it.

But now we're in the component business in a big way. With great
values. Like the CR2743 receiver. Or our CR2742, which is the most
receiver for $199.95% We've got speakers that are getting rave reviews in
the stereo mags. And of course, we've got Dual and Garrard and BSR




stereo receiver for $279.95?
Pioneer?..

McDonald automatic turntables.

But don’t believe a word you read. Go look at the equipment
yourself. Listen to it. See how much you get for how little.

On this basis, any choice but a Sylvania has to be second choice.

“Based on manufacturer's suggested retail price.

Amplifier Tuner
Brand Model Manufacturer’s | Continuous (RMS) T.H.D. M FM Capture
Suggested per Channel % % Sensitivity Ratio
retail price 8 ohms (IHF) (IHF)
Sylvania g TTaEERT a0
.Murunfz ; 2230 349.95 30,30 : 0.5 0.5 2 2.0uV* 25dB
" Kenwood KRS200 34995 33/33 05 05 18wV 20 dB
~ Pioneer ; SX727 349,95 40/40 <05 05 18V 2048
Punu;;onic éASSC'D 299,95_“ 27,27 y 0.5 {J:? 1.8V ’.-.;SEB :
Fisher : 301 34995 4545 W ohms) <05 08 204V 28 d8
 Sansui _ 4000 349.95 45/45 <08 08 18V 1.0 dB
These data were obtained from manufacturers’ literature *RFinput for 30dB quieting

(313 SYLWVANIA
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KAYWOODIE®

Custom Crafted Pipes

World's finest hand-
selected briar. Aged and
cured as only Kaywoodie

knows how. Hand-shaped,

hand-worked to look as
good as they smoke.
Drinkless fitment
condenses moisture,
traps tar for smooth, dry
smoking. $6.95 to $100.

&

YELLO-BOLE’

Honey-lined Pipes

No breaking-in. Unique,
real-honey-lined bowls
give you mild, flavorful
smoke from the first
pipefull. If you're not
completely satisfied,
return pipe with sales
slip and we'll refund
your purchase price.
$2.50 to $6.95.

i You've been meaning
to smoke a pipe.
No other smoke gives
you the same peace
of mind.
No other smoke is as
rich,asflavorful or as

comforting as a pipe.

Why not start today.
After all, what are
} you waiting for?

MEDICO’

Filter Pipes

2% inch replaceable,
absorbent Medico filters
trap juices, tars, nicotine,
keep your mouth clean
and cool. Many with
guaranteed bite-proof
Nylon bits. Pipes: $2.50
to $35. Medico filters
(regular, menthol, char-
coal) 10 for 15¢.

KAYWOODIE - YELLO-BOLE - MEDICO

For free folders and pipe smoking tips write S. M. Frank & Co., Inc., New York, N.Y. 10022 Dept.SR
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| . . . . .
cized merits of chromium-dioxide tape

and the Dolby circuit noticeable or su-
perfluous in a car plaver?

Jay BEATTY

Arlington Heights, I11.

We haven’t checked any car tape

o players and therefore cannot
recommend specific units. However, it
seems to me that it would be wise to buy
a car player whose manufacturer also
has a component hi-fi line. In this way
you stand a much better chance of hav-
ing a quality product to start with—and
getting adequate service if anything goes
wrong later.

The answer to the second part of your
question, oddly enough, involves a psy-
choacoustic phenomenon called “mask-
ing.” In most cars, normal road and
wind noises are usually sufficient to
mask the frequencies above 7,000 Hz or
so. This means that problems of hiss and
treble loss originating in the tape or the
player will simply not be audible. It is
probably for that reason that no one has
produced a cassette player for the car
with Dolby noise-reduction circuits. As
to whether a premium tape with an ex-
tended high-end response will provide
better sound—this too depends both
upon the noise level in your car and the
characteristics of your player and its
speakers.

Foreign Test Reports

Q [ know there are audio magazines

o published all over the world and

I'm sure they do test reports similar to

the ones done by Hirsch-Houck labs.

Have you ever considered reprinting

these reports as supplements to your
own?

PauL MELTON

New York, N. Y.

There are several things wrong

« with that idea. For one thing, the
European equipment sold in the U.S.
may not have the same specifications,
even though the model numbers are the
same. We have encountered several
cases in which a product designed for the
European market differed substantially
from the U.S. equivalent. In addition,
the techniques of measurement and the
technical standards used (usually DIN)
are not easily convertible to the stan-
dards used in the U.S. And finally, the
needs and tastes of the European market
and reviewers —which would be reflect-
ed in the report—are simply not the
same as the needs and tastes of the U.S.
consumer.

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

STEREO REVIEW
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JUDIOA4

Enjoy the 4-channel sound of
“STUDIO 4" hosted by Skitch
Henderson on these
FM/Stereo Stations:

Asbury Park WADB 95.9
Atlanta WLTA 99.7

Buffalo WBNY 96.1
Cincinnati WLQA 98.5
Detroit WOMC 104.3

Ft. Worth/Dallas KFWD 102.1
Ft. Lauderdale WMJR 100.7
Indianapolis WFMS 95.5
Kansas City KMBR 99.7
Los Angeles KSPA 107 5
Louisvilie WSTM 103.1
Milwaukee WBKV 92.5
Newark WVNJ 100.3
Oklahoma City KFNB 101.9
Phoenix KXTC 92.3
Pittsburgh WKJF 93.7
Porttand KJIB 99.5
Providence WPJB 105.1
Sacramento KCTC 96.1

San Diego KYXY 96.5

San Jose KPSJ 106.5
Seattle KIX1 95.7

Toledo WCWA 104.7

Tulsa KRAV 96.5
Washington, D.C. WJMD 94.7
Youngstown WQOD 93.3

Consult your local FM listing
or favorite hi-fi dealer for exact
program times.

Studio 4 isbroughtto you by

TELEX.

COMMUNICATIONS DIVISION
9600 Aldrich Avenue South
Minneapolis, Minnesota 55420

The World's Largest Manufacturer
of Stereophones, Aviation Head-
sets and other Listening Devices.
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AUDIO
BASICS

By RALPH HODGES

. ———
TUNERS AND THEIR METERS

EVERYONE has noticed that most FM tuners and receivers have meters
—sometimes one, frequently a pair—to serve as visual aids in adjusting
the tuning knob for optimum reception. But why should a single control
need nwo such aids? If their indications conflicted, it would clearly be im-
possible to satisfy the demands of both. On the other hand, if the meters
always agree (as they should), isn’t one of them superfluous?

As it happens, the meter labeled ‘“‘center-tune” or ‘‘center-of-channel”
is the more important one for critical tuning. Because an FM audio signal
is broadcast not at a single frequency but over a band of frequencies
150,000 Hz wide, there exists the possibility of losing either the upper or
lower extremes of the band (which would cause severe distortion) unless
the tuner’s circuits are zeroed in on its exact center. This condition is as-
sured for every station on the dial when the center-tune needle is brought to
the clearly marked mid-point area of the meter’s scale. (If the mid-point is
ambiguous for some reason, you can note the needle’s position when the
tuner is turned off and use that as a reference.) The other meter, designated
“signal-strength,” gives an indication of how much of a station’s broadcast
signal the tuner is picking up. Its full name, relative signal-strength meter,
means in practice that most such meters tend to read about the same for all
strong local stations, and that they differentiate most between the weaker
signals that are harder to home in on accurately. Signal-strength meters are
also useful for antenna orientation, but the user should know that the re-
ception of the strongest signal is not necessarily synonymous with recep-
tion of the least multipath distortion.

As mentioned earlier, the two meters should agree on what is a correctly
tuned-in station: if they don’t, something, somewhere may be wrong—a
misadjustment within the tuner or perhaps a failing circuit component. In a
sense, the two meters keep a check on each other, and on the performance of
the tuner section. For example, if a broadcast that seems to satisfy the
center-tune meter nevertheless misbehaves audibly (by being excessively
hissy, raspy-sounding, or reluctant to stay in stereo mode), a low or fluc-
tuating reading of the signal-strength meter tells you that this is probably
a reception problem rather than a malfunction of your equipment. You can
then take steps to improve your antenna installation or to make sure that
your present one is set up, connected, and directed properly. If, in the end,
you have to give up on a station as being too weak and/or far away to be
listenable, at least you’ll know why.

One final note: the tuning-indicator lights becoming popular under various
proprietary names (‘‘Perfectune,” ‘‘Acritune,” efc.) are also center-of-
channel indicators. They are a clever go/no-go innovation that gets around
the inconvenience of having to stoop and squint at a small pointer in twilight
illumination, and they sacrifice nothing in accuracy, even if they lack some
of the “aura” and professional appearance of the flickering meter needles.
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Whats a

4-channel system

without a

4-channel deck?

Not very complete. Because so
much of the 4-channel music
available is on discrete 4-channel
tape. That’s also one of the rea-
sons Panasonic picked discrete as
the standard for our 4-channel
equipment. Including our 4-
channel cartridge decks.

‘We have two. The RS-847US
plays 4-channel and 2-channel
cartridges, automatically. No
switches to turn. No knobs to
szt. You've also got controls for

continuous play. Or automatic .

gject. A digital program indicator.
Plus one program selector button
to control all eight tracks. And in-
side that lovely walnut cabinet,

there’s an AC hysteresis synchro-
nous motor. So voltagz variations
won't causz wow and flutter.

But maybe you're zired of lis-
tening to pre-recordec music. You
want to make some o your own.
Then you r.eed a deck zhat records
as well as plays back. Like our
RS-858US. It could be your own
sound studio for 4-caannel and
2-channel tapes. The 4 output
leval controls let you blend the
sound any way you went. And the
4 separate VU meters let you see
what you’re doing. There's even
a headphone selector switch so
you can monitor the sound on the
front or the back speakers.

CIRCLE NO. 50 ON REAER SERVICE CARD

Of course, you also get a lot of
extras on the RS-858US. Like a
locking fast forward button. And
an Automatic Timing counter. To
help you find out where you are
on the tape. You see how much
time has elapsed. In minutes.

Our4-channel companeats play
discrete, matrix, stereo and mon-
aurzl. They even enhance the
sourd of stereo with our Quadru-
plex™ circuitry. See our other
components with our decks at a
franchised Panasonic Hi-Fi deal-
er. Because what’s a 4-channel

deck without a 4-chanrel system.

FOR YOUR NEAREST FRANCHISED
PANASONIC Hi-FI DEALER, CALL TOLL FREE
800 243-6000. IN CONN., 1-800 832-€508




Your records will
appreciate Dual precision
even more than you do.

Dual 1218, $155 00

.Dual 1229, $197 50

=%



There are many different
types of Dual owners. Some, such as
audio professionals, want to know
about every technical feature and
nuance of Dual design and engi-
neering.

Others are content with just the
knowledge that they have a turn-
table everyone recommends as the
very finest available.

But all Dual owners have two
things in common: a sizeable invest-
ment in their record collection and
an interest in protecting it. They all
realize that since the turntable is
the only component that handles
records, it's the only component
that can damage them.

Soeven if equipment details
don't ordinarily interest you, we
suggest you think for a moment
about your investment in records
and some of the unhappy things
that could be happening to them.
You may find the following infor-
mation of considerable interest.

It's up to the tonearm.

If the tonearm does its various
jobs properly, your records can last
a lifetime.

Stylus pressure in 43
all Dual models #
15 applied around
the pivot, main-
taiming perfect
dynamic balance
of the tonearm. §

The tonearm must apply just
the right amount of pressure to the
stylus, keep this pressure equal on
both walls of the groove, and follow
the stylus without resistance as the
groove spirals inward. Then the
stylus will be able to respond freely
to all the twists and turns in the
record groove.

Otherwise, there's trouble.
Especially with the sharp and fragile
curves which produce the high fre-
quencies. Instead of going around
these peaks, the stylus will simply
lop them off. And with those little
bits of vinyl go the lovely high noftes,
the record and your investment.

moves tonearm

center of stack
inmultiple play.

Tracking Angle

Twin-ring gyroscopic
gimbal suspension.

The gyroscope is the best
known scientific means for sup-
porting a precision instrument that
must remain perfectly balanced in
all planes of motion.

Gyroscope twin-ring gimbal of Dual 1229 and
1218 tonearms. Tonearm pivots vertically along
axis of inner ring; horizontally along axis of
outer ring. All four suspension points have
identical low-friction needle-point bearings.

In the gyroscope gimbal used
by Dual, the low-mass tonearm is
balanced within two concentric
rings, and pivots around their
respective axes on identical low-
friction needle-point bearings.

Every Dual gimbal is indi-
vidually assembled and tested with
gauges specially designed by Dual
for this purpose. This assures that
horizontal bearing friction will be
less than 0.015 gram, and vertical
friction less than 0.007 gram.

Only when such consistency Is
combined with low bearing friction
can the calibrations for stylus pres-
sure and anti-skating be truly accu-
rate.

Perfect vertical tracking
in single play.

Ideally, a stylus should track a
record at the same angle at which
records are cut. But the conventional

Mode Selector
of 1229 paral-
lels tonearm
to record in

single play; _

————

up to parallel

In 1218, t1e

Selector 15
designed into 4
the cartridge [
housirg.

autematic tonearm is designed to
track at the correct angle only when
playing the center record of the
stack. In single play, such tonearms
are *ilted down.

In the Dual 1229, however, the
tonearm is designed to parallel a
single record on the platter For
multiple play, the tonearm is moved
up by the Mode Selector to parallel
the center of the stack. In the Dual
1218, a similar adjustment is pro-
vided within the cartridge housing.

Anti-skating for both
stylus types.

The elliptical stylus traces the
groove wall with a narrower edge
than most of the conical stylus, and
thus presses slightly deeper into the
inner wall of the groove as the tone-
arm is pulled inward during play.

Separate anti-
skating calibra-
tions for conical [

andelliptical styl &
are provided on
all Duals.

As a result, more friction is
created, increasing the inward pull
of the groove on the stylus. The dif-
ference in this friction between the
conical and elliptical stylus is very
slight, but still significant with low
bearing friction tonearms.

For this reason, Dual has long
provided separate anti-skating cali-
brations for each type of stylus.

How tolearn still more
about turntables.

If you want to learn more
about Dual precision, we suggest
you write for our full-color brochure.
We'll also send you complete
reprints of test reports from inde-
pendent labs. And an article from a
leading music magazine that tells
you what to look for in turntables.

Better yet, just visit your fran-
chised United Audio dealer and ask
for a demonstration. He'll really
appreciate it. Almost as much as

your records will‘m®

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553
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Our very remarkable
crowd pleaser.

The ADC 303AX.

Without a doubt, the most popular speaker
we've ever made.

Time and again, enthusiastic owners have
written to tell us how very pleased they were with
the 303AX. Fantastic...outstanding...beautiful...
and remarkable were among the more common-
place accolades we received.

As for the experts, they expressed their
pleasure in more measured phrases such as, superb
transient response, excellent high frequency
dispersion, exceptionally smoath frequency re-
sponse and unusually free of coloration.

Obviously, a speaker like the ADC 303AX_
doesn’t just happen.

It is the result of continually designing and
redesigning. Measuring and remeasuring. Improv-
ing and then :mproving on the improvements. All
with only one goal in mind . . .

To creat= a speaker system that produces a
completely convincing illusion of reality.

And we 2elieve that the key to this most
desirable illusion is a speaker that has ne character-
istic sound of its own.

We've even coined an expression to describe
this unique quality . . . we call it, “high
transparency”.

It's what makes listening to music with the
ADC 303AX like listening back through the speakar
to a live performance.

And it is this very same quality that has made
our very remarkable crowd pleaser the choice of
leading audio testing organizations.

Finally, when you consider that this unparal-
leled comb:nation of popular acceptance and critical
acclaim is modestly priced at only $100*, you begin

0 appreciate just how very remarkable our crowd
pleasing ADC 303AX really is.

*Other ADC high transparency speaker systems from $55 to $275.

Audio Dynamics Corporation

Picxett District Road, New Milford, Connecticut 06776
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TECHNICALTALK

PRV Ry JULIAN D. HIRSCH

® QUADRASONIC DISCS—SEMIFINAL COM-
PETITION: During the past couple of years 1, like
many of my readers, have been trying to keep up
with the continually evolving quadrasonic scene.
Although I —and the editors of STEREO REVIEW —
have been acquiring and listening to new decoders
and records as fast as they have become available,
until now the magazine has devoted little of its
equipment test program to purely quadrasonic
components. The editors preferred to maintain a
low profile and an open mind —at least until the dust
settled!

At this writing (early September), the quadrason-
ic atmosphere is still rather murky, but the major
contenders for dominance of the market seem to be
becoming visible. The anticipated battle between
discrete and matrixed systems is just ahead, and it is
too early to hazard a guess as to its outcome.
Among the matrix systems, it seems that the CBS
SQ system will be the eventual winner. The tremen-
dous technical and marketing ‘‘clout” of CBS,
backed up by a rapidly growing software catalog

with it. In the process of evaluation, we listened to a
sizable percentage of the available records for all
the systems, totaling about fifty discs.

As a preliminary, it would be appropriate to con-
sider what four-channzl discs are meant to do. As-
suming that having four channels is a good thing, it
is agreed by all that the ideal way to record and re-
produce four channels of information is with a dis-
crete system, in which each channel remains com-
pletely independent of the others throughout the
recording and reproduction process. However,
because of the technical problems of inscribing four
independent channels in a single record groove, to
say nothing of transmitting them over an FM sta-
tion, most companies have chosen to approximate
the desired results through a matrixing technique.
Thus, by combining (encoding) the four channels
with the correct amplitude and phase relationships,
a conventional two-channel stereo program can be
created. During playback, a complementary pro-
cess (decoding) is used to recreate the original
four channels with almost the original separation.
Now, it is fundamental that

(rather than any clear perfor-
mance superiority in the SQ
system) can be given major
credit for this situation.

As Technical Editor Larry
Klein and 1 have pointed out
on several occasions, all matrix
systems are more or less ‘“‘com-

TESTED THIS MONTH

Lafayette SQ-L Decoder
Electro-Voice EVX-44 Decoder
Sony SQD-2000 Decoder
Panasonic SE-405 Demodulator
JVC 4DD-5 Demodulator

no unaided matrix system can
extract four totally indepen-
dent channels from a matrixed
two-channel source. The de-
signers can achieve high isola-
tion (or separation) between
some pairs of channels, but

patible,” in that they will pro-
duce some kind of quadrasonic effect with programs
encoded by another system, or even with most ordi-
nary stereo material. A number of records have
been released with Sansui QS and Electro-Voice
encoding, and both of these companies manufacture
and market four-channel receivers and decoders.
Since co-existence between these several matrix
systems will be a fact of life for some time to come,
we have made rather extensive comparisons be-
tween them. In addition we have compared them
with two versions of the JVC-designed discrete-
disc system and the RCA Quadradiscs that are used
DECEMBER 1972

only at the sacrifice of isolation
between other pairs. The differences among the
competing matrix systems (SQ, E-V, and QS) relate
principally to how and where channel separation is
compromised to achieve the desired end result and
to what degree the encoding-decoding process is
susceptible to electranic enhancement of that sepa-
ration dunng playback.

All matrix proponents stress the “‘compatibility”
of their systems. As they use the term, it means
that an encoded record can be played back through
a two-channel or a mono system with little or no
loss of program content or listening quality. In gen-
29



eral, they all achieve this level of “compatibility.” A
by-product (and a very important one) of the com-
patible matrix is its ability to be broadcast in stereo
over FM radio without special processing or addi-
tional FCC authorization, and then to be decoded
into the four channels in the listener’s home by the
same equipment used to decode the discs.

There are several other forms of compatibility,
however, that are much less publicized. Consider, if
you will, the following list of requirements for a to-
tally compatible stereo/quadrasonic disc system
(that is, compatible with just about anything one can
imagine). They are not listed in any particular order
of importance. Note that none of the available sys-
tems satisfies «ll these requirements.

1. There should be no sacrifice of content or
quality when played through a two-channel or a
mono system.

2. FM broadcasting should be possible without
special processing or FCC authorization.

3. It should be possible to tape-record (before
decoding) from the disc or off the air without loss of
the potential quadrasonic qualities of the program.

4. No special phono cartridge should be required
(we will stipulate that some form of decoder or
demodulator is permissible).

5. There should be no degradation of bandwidth,
dynamic range, noise level, playing time, or record
life (and preferably no increase in record cost) over
present-day stereo records.

6. The playback in four channels should have
directional properties identical to those of the dis-

crete master tape. In addition, if two different ma-
trix systems are truly compatible with each other,
directional integrity will be preserved when playing
records of either one through the decoding matrix of
the other.

7. The equipment should be able to handle pres-
ent mono and stereo records and yield a sound qual-
ity at least as good as that of contemporary stereo
components. (Enhancement of stereo material by
rear-channel synthesis is a desirable characteristic,
although it may perhaps be a little unfair to make it
a requirement.)

8. The equipment cost to the consumer (beyond
the additional amplifiers and speakers required for
any quadrasonic system) should be moderate, and
consistent with the improvement in listening plea-
sure. (Almost anything can be achieved with suffi-
cient monetary expenditure, but a viable system
must be within reach of the average consumer.)

To assess the current status of the quadrasonic
field, we have evaluated the Sony SQD-2000 ““SQ”
decoder, the Electro-Voice EVX-44 “Universal”
decoder, the Lafayette SQ-L decoder, and the latest
CD-4 demodulators from Panasonic (SE-405) and
JVC (4DD-5). Although Sansui has announced a
new matrix system claimed to have outstanding
separation properties, the equipment was not avail-
able at the time of our testing. We did experiment
with a QS-I (the first Sansui decoder), and it turned
out to be a highly competitive performer for which
no apologies need be made, even in the present
state of quadrasonic development.

FQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

Evaluating the Quadrasonic Systems

® [N OUR first tests of quadrasonic decoders (October
1971) we measured the amplitude and phase of each out-
put with several types of input signals. But the complexi-
ties of the logic systems used in some newer decoders,
to say nothing of the CD-4 subcarrier system, make such
an approach impractical without the use of an actual re-
cording encoder to synthesize an input signal. It seemed
more to the point to use commercial record releases (and
such test records as might be available) and investigate
the four output signals from the decoder.

Our task was greatly simplified by the use of an unusual
audio-system accessory, the Pioneer SD-1100 Stereo
Display. The SD-1100 is a versatile cathode-ray oscillo-
scope which, among other things, can display simulta-
neously the amplitudes and spatial distribution (azimuthal
bearings) of all channels of a four-channel system when
connected to the four preamplifier output jacks. A dot in
the center of the screen extends to form a radial line with
a length proportional to the program level. An upward (0
degree) deflection corresponds to a center-front output,
and a downward-pointing (180 degree) line indicates a
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center-rear signal. Other directions are indicated in a sim-
ilar manner, with a 45- or 315-degree line corresponding
to a right-front or left-front signal, a 135- or 225-degree
line to a right-rear or left-rear signal, erc. The amplitude
(length) of the deflection always indicates peak program
level, and the angle of the line is the direction of the ap-
parent sound source in the horizontal plane relative to the
center of the room.

The displays. as described, apply only to an idealized
and discrete quadrasonic signal. Any crosstalk between
channels produces a thickening or smearing of the line,
often to the point where an entire quadrant or more is
filled. With actual program material, the usual appearance
is that of an animated, luminous Rorschach pattern ca-
vorting about the cathode-ray-tube screen. No matter
how complex the program, the recording engineer’s use
of “pan pots™ or any change in position of the performers
in respect to the audience produce unmistakable shifts in
the display.

Of course, we listened to all the material, but the scope

(Continued on page 34)
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MIRACORD:

4 GREAT REASONS

We believe each of these
automatic turntables comes closer
to “NOTHING” than any other
in its price class. (“NOTHING”,
of course, is the elimination
of anything that interferes with the
perfect reproduction of stereo
sound. And in automatic turntables,
“NOTHING” is everything.)

Only other question is—
how automatic do you want it?
All four Elac/Miracord turntables
feature advanced push button
operation that lowers the tone arm
so gently you can’t tell when
the stylus touches the groove.

And many other standard hallmarks
of Elac/Miracord greatness.
'I 770H. Top-rated in 1972 report.
® Superb performance and
unique features such as digital
readout of speed and built-in
elapsed time stylus use indicator.
There's “NOTHING" else
in its class.
50H MARK II. World’s standard
®for automatic record playing
instruments. Quality of
performance beyond any other
in its price range.
3 650. Offers the opportunity
®to enjoy Elac performance

TO BUY ‘NOTHING’

and quality at significantly
lower price.
4 And if you’ll settle for

*‘NOTHING” less but want to
spend under $100, the 625 is
the best automatic turntable
buy around.

4 great reasons to buy
“NOTHING”— send for the
spectacular details today.
They're free.

Elac Div., Benjamin Electronic
Sound Corp.Farmingdale,N.Y.11735
A division of Instrument Systems
Corp. Available in Canada.

\f

We put more engineering |n

.scyou get more music out.

DECEMBER 1972
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HOW TO GROW
INTOA
HARMAN/KARDON
RECEIVER.

Growing into one of our new
Harman/Kardon Multichannel
receivers is easy.

Growing out of it is almost
impossible.

In fact, if you bought a
Harman/Kardon receiver right now,
you'd probably have to wait years for
the rest of the world to catch up.

And while you're waiting, you can
do some advancing on your own.

Step 1.

Because of your investment in
stereo records and tapes, what you need
first is a great stereo receiver.

Which means you go out and buy
the Harman/Kardon 50+, 75+, 100+ or
150+ Multichannel receiver.

Let’s take the 75+ as an example.
[t’s practically identical to the H/K 930
which has been reviewed by experts
like Julian Hirsch in Stereo Review
- (May '72) to perform “as well as any
receiver we have tested. In some areas
it is a little better than its competitors,
and in others it has few peers”

Which would be enough for most
people. But there’s more.

You don'’t get short-changed on
stereo power as you do on some other
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four-channel receivers.

When you switch them into stereo,
you disconnect the two back channels
and their amplifiers. So you're only left
with the power from the two front
channels.

The Harman/Kardon receiver, on
the other hand, has a unique bridging
circuit that combines the power from
all four channels into two. Insuch a
way that you pick up even more power.
For example, from 18 watts RMS per
channel in four channel, the 75+ more
than doubles to 45 watts RMS per
channel in stereo.

Step 2.

Now that you've got one great
stereo system, why stop there?

Having one Harman/Kardon
Multichannel receiver can be like
having two of something else.

If you have two extra speakers,
connect them to your receiver and with
a mere flick of a switch you create two
entirely different stereo systems. Each
with separate tone controls.

So while you're happily enjoying
Humble Pie in the living room,

someone else can be listening to
Roberta Flack in the den.

STEREO REVIEW




Step 3.

Set up all four speakers in one
room and you move on to “enhanced
stereo. Where you play stereo...tapes,
records or FM through four channels.

And again your Harman/Kardon
receiver does it like no other system.

Instead of using a conventional
matrix circuit to synthesize the two
back channels, the Harman/Kardon
uses a wide band phase shift network.
This provides enhanced four-
channel sound that adds a new
dimension to stereo music.

Step 4.

You advance to true four-channel
sound. SQ records, tapes, FM...you're
equipped to handle them all.

And once again, you're better
equipped to handle them.

Harman/Kardon Multichannel
receivers are the only ones with 2 SQ
modes: SQ matrix and SQ matrix blend.

SQ matrix best reproduces the
ambiance of music recorded live in
concert halls. SQ matrix blend is best
for playing hard rock, contemporary
music and music where a soloist is

harman/

predominant.

Which means you finally have a
piece of equipment that won't make
you treat the New York Philharmonic
the same way you'd treat Elton John.

Step 5.

You're also ready for discrete four-
channel sound.

But the rest of the world isn't as
ready as you are.

Your receiver can play the discrete
tapes on the market now. And if and
when discrete four-channel records
arrive in quantity, you can get our
simple hide-away decoder.

It just plugs in.

In all, you can grow into any one of
four new Multichannel receivers
ranging in watts from 50 to 140, and in
dollars from $250 to $600.

Whichever you choose, you can
count on the one thing no self-
respecting music buff can afford to
ignore.

A future.

For more information, write
Harman/Kardon Inc., 55 Ames Court,
Plainview, N.Y. 11803*

kardon

The receivers you won't outgrow.

DECEMBER 1972

*Distributed in Canada by Harman/Kardon of Canada Ltd., 9249 Cote de Liesse Road, Montreal, 760 Quebec
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display eliminated any directional ambiguities or errors
that could have resulted from the specific speakers being
used, their placement, or the room acoustics. It was inter-
esting —and often frustrating —to try to correlate what we
heard with what we saw on the scope screen.

Our test set-up consisted of a Pioneer QC-800A four-
channel preamplifier and a QM-800A four-channel power
amplifier. The two tape-monitoring circuits of the pream-
plifier, plus their counterparts in the individual decoders,
permitted us to plug in all the decoders and instanta-
neously compare any one of them to any other. Matrixed
records were played with a good conventional magnetic
cartridge. The Panasonic CD-4 demodulator was used
with another cartridge (a Technics 450-C, supplied with
the SE-405 Demodulator) in a separate tone arm. The
JVC CD-4 demodulator was tested with a JVC 4MD-
20X catridge which we installed in one of our standard
tone arms.

The closest approximation to a four-channel test rec-
ord in our possession is a pair of test discs (URQ 100-
104) produced by United Recording Corp. of Hollywood,
Calif. They contain four sides of identical material re-
corded through SQ, QS, the old E-V system, and the
Denon UMX matrices (the last system has no commer-
cial distribution in this country and was therefore not
evaluated). A series of pulsed tones at various azimuth
angles permit assessment of the decoder’s accuracy in
preserving directionality.

The bulk of our listening was done with commercial
record releases, including several dozen SQ discs on the
Columbia, Vanguard, Epic, Ampex, and Monument la-
bels, several Sansui QS records from Sansui and Project
3, and E-V encoded records from Project 3, Ovation, and
Crewe. For the CD-4 system, our test material was limit-
ed to a couple of spectal demonstration discs from JVC
and the two initial releases of RCA Quadradiscs.

Photographs of the screen of the SD-1100 illustrate
many of the salient characteristics of the different sys-

tems, and the variations in the outputs of the several de-
coders with the same input signal. Only a motion picture
could do justice to the constantly changing patterns, but a
few suitable musical passages, as well as the URQ test
tones, lasted long enough for us to photograph them,

Except for the URQ test discs, our records contained
only approximate clues (or none at all) as to the intended
directionality. On the reasonable assumption that the
Sony SQD-2000 (the most advanced SQ decoder pres-
ently available) would give the best results with SQ discs,
we observed the scope patterns with it, looking for gen-
eral azimuthal distribution, and frequently switched to
one of the other decoders to see if the pattern shifted.
Sometimes the position shifts were also very audible, but
we found the scope presentation usually to be more re-
vealing than our listening impressions. On occasion,
however, the audible differences were more apparent
than the visual display would suggest.

We tried to avoid making judgments on the sound char-
acter or musical merits of the records. Much of the quad-
rasonic repertoire in our possession is not the sort of ma-
terial we would listen to for pleasure, which was probably
just as well, since there was therefore little danger of our
becoming involved with the music on the aesthetic level.

We judged the quadrasonic performance of the CD-4
system by the same techniques, except that no direct
comparison was possible with any of the matrix systems,
and the choice of program material was decidedly limited.
Fortunately, the spatial properties of the discrete CD-4
outputs were usually instantly recognizable as such, and
in most cases one would have little difficulty in identifying
a CD-4 presentation by ear.

Since all matrix decoders can be used to recover ambi-
ence information (or random directional effects) from
normal stereo material, we checked all of them to see how
they processed FM broadcasts and stereo records. The
CD-4 system does not have this capability, although it is
perfectly satisfactory for two-channel stereo operation.

Lafayette SQ-L Decoder

LarayETTE

® LAFAYETTE's SQ-L is a “‘universal” type of matrix
decoder, with switch selection of two matrices identified
as COMPOSER A and COMPOSER B, plus a third matrix for
SQ-encoded material. It incorporates a partial, or “front-
back,” logic system to improve separation from front to
rear.

The SQ-L, in its wood-grain-finish metal cabinet, mea-
sures 3 x 8%4 x 87/s inches, and its circuits include twenty-
eight transistors and seventeen diodes. The front-panel
FUNCTION selector, in addition to choosing one of the
three matrices, has an F + R position in which the front
and back speakers on each side carry the same signals
(essentially two-channel stereo with four speakers).
There is also a DISCRETE input for high-level four-channel
sources such as tape players. A SOURCE/TAPE pushbutton
connects either the normal signal inputs or those from a
two-channel or four-channel tape recorder playback to
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the SQ-L circuits. There is also a master volume control
affecting all channels.

On the rear panel of the SQ-L, in addition to all the
inputs and outputs, there are two small SENSITIVITY slide
switches. These adjust both tape and normal inputs to
low or high gain, according to the needs of the associated
amplifiers. There is also an unswitched a.c. outlet. The
price of the Lafayette SQ-L, including all interconnecting
cables, is $79.95.

® Specifications and Quadrasonic Performance. The rat-
ed front-channel output of the SQ-L is 1 volt with the
master volume at maximum. The rated input sensitivity,
through the source or tape inputs, is 100 millivolts (high)
or 500 millivolts (low) for rated output. The discrete in-
puts, not affected by the sensitivity switches, require 500
millivolts for a 1-volt output.

Our tests essentially confirmed Lafayette’s specifica-
tions. Depending on the selected mode, an input of 0.44
t00.57 volt was required fora 1-volt output (low sensitiv-
ity). In high, 80 to 100 millivolts was required for a 1-volt
output. Inputs up to 5 volts could be accommodated at
reduced volume settings without clipping, and the maxi-
mum undistorted output was 8 volts. Both figures are well
above any levels likely to be encountered in practical sys-

(Continued on page 38)
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: Marantz stereo
gives you tomorrow’s sound right now!

Marantz' new Model 4100 Control Amplifier is optional SQ* matrix decoders and CD-4** demodu-
the heart of a component system you can live with lators. This Marantz-exclusive decoder feature
for years to*come. Because it works three ways. provides built- n snap-in, snap-out adaptability to any

At the twist of a knob, the Model 4100 changes future 4-channel matrix development. Which means
from a 120 Watt RMS 2-channel stereo control that Marantz components will never grow obsolete.
amplifier to a 100 Watt RMS 4-channel control And neither will your library of records and tapes.
amplifier or a 120 Watt RMS 4-channel adaptor/ Also available: the Marantz Model 4060 4-
amplifier—all with less than 0.3% distortion. channel Conscle Amplifier (60 Watts RMS). It's another

And Marantz comporents synthesize 4- member of the Marantz famity of 2 or 4-channel
channel sound from any stereo source, decode any receivers, amplifiers and adaptors starting at just
matrix-encoded disc or FM broadcast, and accept $149.95. See your Marantz dealer now.

i ¢ 4 T : 8% o 25 8 4 0 VvV M
We sound better.
OPTIONAL MARANTZ MODEL
SQA-1 DECODER (shown) is
just one of a variety of optional
matrix decoders which snan
instantly into exclusive SQ*
vman o decoder pocket found on all
Marantz 4-channel equipment.

ADAPTOR
rmont

Moots, 80A-

ILLUMINATED MODE PUSHSWITCH THREE HORIZONTAL SLIDE- FOUR ILLUMINATED
FUNCTIONS TAPE MONITORING TYPE BALANCE CONTROLS LEVEL METERS

\ . I | ,_

——————balinee = : _
J ERON o eR & OUAE B Ma N-SI%R AEMGTE

P ==
Fucnt

v,

-
phones selector

A

FRONT AND REAR FIVE-POSITION MODE REMOTE CONTROL \ MAIN/REMOTE
HEADPHONE SWITCH Offers following | SWITCH Assigns balance \ ¥ PUSHSWITCHES
OUTPUTS operational modes: MONO {  volume, and loudness \ FOR SPEAKERS

to all four channels | control to optional Marantz \

STEREO to front and rear Model RC-4 Remote A

channels, DISCRETE Contro! SEPAFRATE BASS AND

4-channel; VARI-MATRIX | TREBLE CONTROLS FOR

synthesized 4-channel or | FRONT AND REAR CHANNELS

enhanced stereo; SQ !
matrixed 4-channel. (With CONTINUOUSLY-VARIABLE
optional decoder.) DIMENSION CONTROL

*$Q s a trademark ot CBS Labs. inc
“*CD-4.1s a trademark ot Victor Co. ot Japan

© 1972 Marantz Co.. Inc., a subsidiary of Superscope. Inc. P.O. Box 998, Sun Valiey, Calif. 31352. In Europe: Marantz Int't SA., Brussels. BelgiurrIn Canadasttectrohome, Ltd
Kitchener, Ontario®nces subject.to change without notice. Consult the Yeflow Pages for your nearest Marantz dealzr. Send for free catalog
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the Sansui Seven

Here is another wonder from Sansui. Who else but Sansui engineers could have achieved it? We've highiighted
seven significant features of the many that will make this total-capabiiity FM/AM Stereo Receiver the most wanted
instrument of its kind. Actually there are more than 30, many of them Sansui exclusives, that set the SEVEN off
from others. Yours for $459.95.

1. DIRECT-COUPLED POWER AMPLIFIER WITH AUTOMATICALLY RESTCRING DOUBLE-PROTECTED OUTPUT. Direct coupling from one end of the
power amplifier to the other yields unimpaired camping factor and transient response at exceptional power tard-
width and phenomenally low distortion levels. Both quick-acting fuses and relay circuits protect both ampiifier and
speakers if failures occur, with automatic seif-restoration if the protlem is transient.

2. FULL-FEATURED JACK FIELD FOR DOLBY, QUADAPTERS AND MORE. Connect any noise-reduction adapter, Dolby or cther, and
activate' it with push-button convenience for tape recording. Go to four-channel stereo simply by connecting an
adapter and rear-channel amplifier any time you wish, again with pushbutton activation. Connect two tape decks
through a choice of regular pin jacks, three-contact phone jack or DIN multiple connector. Connect two phono-
graphs. In addition, quick connect/disconnect links between amplifier and preamp sections permit separate use
or addition of other add-on devices.

3. CERAMIC FILTERS AND IC's IN FM IF. For exceptional selectivity and rejection characteristics with full bandwidth, minimum
phase shift and remarkable freedom from distcrtion. The IC embodies & 3-stage differential amplifier. Two ceramic
resonators filter each of three stages.

4. SIGNAL-GRABBING FM FRONT END WITH DUAL-GATED MOSFET, 4-GANG TUNING CAPACITOR AND WIDE-DIAL LINEAR FiA SCALE. A sophisticated
two-stage RF amplifier and mixer stage uses a !ow-noise MOSFET in conjunction witk three costly, special-
purpose silicon transistors and a 4-gang frequency-linear tuning capacitor. That's why the SEVEN is outstanding
with respect to sensitivity, IM distortion and image ratio, and offers a dial scale precissly calibrated in 250kHz
steps for pinpoint tuning.

5. TRIPLE, STEPPED EQUALIZER-TYPE TONE CONTROLS. Separate ireble, kass, and midrange tone controls, the first two calibrated
in 3dB steps, the midrange in 1dB steps, for custom tailoring of response across the full audio spectrum.

6. THREE-STAGE, DIRECT-COUPLED EQUALIZER/PREAMP AMD CONSTANT CURRENT DRIVER AMPLIFIER. High signal-to-noise ratio, high sta-
bility, extremely wide dynamic range and elimination of crossover distortion, as well as other types, all centribute
to an exceptionally clean, effortless, unclipped sound. Brcad frequency response beyond the audio extremes also
prevents phase shift at the low or high end of the spectrum, to add to the exceptional purity of reproduction.

7. NEW-DESIGN, QUALITY AM TUNER. AM reception is not just an “‘also” on the SEVEN: learn again how good AM can scund,
at its best. An RF preselector-amplifier combines with a 3-gang tuning capacitor and an IF section that includes
a 2-resonator ceramic filter for ideal bandpass characteristics. A 2-stage Automatic Gain Control Circuit acts on
both RF and IF sections for constant volume regardless of signal strength. A whistle filter eliminates other-staticn
beat interference.

MORE THAN SEVEN—Other features of the SEVEN include:
Sharp-cutoff, Negative-feedback High and Low Filters. Low-
distortion circuitry using especially designed transistors provide

12dB/octave characteristics.
Brute-strength Power Supply. High plus-and-minus DC
-~ &

power supplies with constant-voltage stabilization and
ripple filter applied to the equalizer/controi circuits,
plus4 bridge rectifiers and 2 huge 4,700-mf capacitors
for the power amplifier. All for clean, rock-steady
handling of signals with ample power reserve.

Two Large Tuning Meters. One for signal
strength, the other for center channel, for
precision tuning.

FM Muting Switch. Off for hunting distant
stations; on for velvet-quiet tuning.

Three-System Speaker Selector Off for
headphone-only listening; also
A B,C,A+Band A+C.

Adjustment-free Sharp-cutoff Filter for
Muitiplex Carrier. Front-panel Headphone
Jack, Grounding Terminals,

Switched and Unswitched

AC Outlets, One-Touch Connector
Terminals for Speakers and Antennas,
300-ohm/75-0hm FM Antenna Inputs,
Loudness Switch ... and more, more, more.
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Power Qutpu
IHF Music

Continuous RMS
Power Bandwidth, IHF
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FM Sensitivity (IHF)

FM Signal/ Noise

160 watts, 4 ohms

FM IF or Spurious-Response

47/47 watts, 8 ohms Rejection
10 t0 50,000 Hz, 8 ohms FM Captlure Ratio
Frequency Response, Overall 15 to 40,000 Hz +1dB, AM Sensitivit
—1.5 dB (1 watt) o
AM Selectivity

Distortion, Overall
ITll:‘tal Harmonic

Hum and Noise, Overall (IHF) 80 dB (AUX input)

below 0.3%, rated output
helow 0.3%, rated output

Phono Input Sensitivity
Phono Input Maximum

1.8 microvolts
better than 63 dB
hetter than 100 dB

helow 1.5

46d8/m (bar antenna)

hetter than 30dB
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Action of the Triple-range Tone Controis

THE SANSUI MODEL SiX:

There's great news for those who want the
essential performance capability of the Modei
SEVEN, but whose power-output requirements
are somewhat less demanding. Look into the
Superb Sansui SiX, close relative of the SEVEN
with basically the same design, features and
performance capability.

SANSUI ELECTRONICS CORP.

Woodside, New York 11377 « Gardena, Caiifornia 90247
ELECTRONIC DISTRIBUTORS (Canada). Vancouver 8, B.C.
SANSUI ELECTRIC CO., LTD., Tokyo, Japan ¢ Sansui Audio Europe S. A., Antwerp, Belgium

$389.95.
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Fig. 1. As the oscilloscope display
shows, the Lafavette SQ-L works well
with SQ material, giving a well-defined
pattern with comparatively litile
front-to-rear spillover at the sides.

Fig. 2. In its COMPOSER A setting,

the SO-L surprisingly does a nearly
perfect job of decoding a Sansui-encoded
(OS) recording.

tems. The distortion at 1 volt, rated at 0.2 per cent, was
only 0.049 per cent. The unweighted noise was 65 dB
below 1 volt {(exactly as rated) at maximum volume, and
—77 dB at minimum volume.

The Lafayette SQ-L, with SQ test tones, produced a
more defined “butterfly” pattern than the other partial-
logic SQ decoders we tested. Fig. 1 shows the four dis-
tinct lobes, with good separation from side-to-side in the
back as well as in the front. The front-rear blending on the
sides is characteristic of the SQ “semi-logic” system.

The two cOMPOSER settings of the function switch did
not behave quite as we expected: COMPOSER B, according
to the instruction manual, supplies a small amount of dif-
ference signal to the back speakers for ambience en-
hancement of normal stereo material. It did supply it, but
at such a low level that the effect was inaudible —and it
was only faintly visible on our scope display as well. For
all practical purposes, this mode gives straight two-
channel stereo sound.

COMPOSER A appears, in most respects, to be like other
rear-channel synthesizers, generating considerable am-
bient material from stereo programs and doing a credit-
able job of simulating real quadrasonic sound. Lafayette
also suggests its use for decoding ““other” (unspecified)
matrices. To our amazement, it did a well-nigh perfect job
on Sansui QS material, producing an ideal *“X” pattern
from the QS section of the URQ record (Fig. 2). Not only
is this a correctly oriented pattern, but its isolation in all
directions was at least as good as that observed on a full-
logic SQ decoder with the SQ encoded material. We had
not suspected from our limited prior experience with it
that the QS matrix was even capable of this very high
caliber of performance.

Many records have already been released with QS
encoding, and the Lafayette SQ-L may well be the best
(and certainly the cheapest) QS decoder available, as
well as being an above-average SQ decoder. A good job!

For more information, circle 105 on reader service card

Electro-Voice EVX-44 Universal Decoder

MASTER VOLUME
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® LEILECTRO-VOICE was one of the first companies to
offer a proprietary quadrasonic matrix system, which has
since been backed up with a number of encoded discs by
Enoch Light on Project 3 as well as artists on the Ova-
tion, Crewe, and other labels. Shortly thereafter, the CBS
“SQ” system was announced, and E-V entered into a
cross-licensing agreement with CBS. Not being commit-
ted exclusively to SQ, E-V decided to develop a more
flexible “universal” matrix decoder that would do a satis-
factory job with their own somewhat revised system as
well as with SQ. Other companies attacked the problem
too, but E-V took a unique approach —a single matrix
that would be effective with at least two types of encoded
material with no switching of its playback parameters.
The result is the new EVX-44 Universal Decoder, a
compact four-channel control center only 8 x 2%4 x 7
inches. As with all the matrix decoders we have seen, its
input signals are meant to come from the tape-recording
outputs of an amplifier or receiver, and the front-channel
outputs of the decoder return to the amplifier's tape-mon-
. itoring inputs. A second stereo amplifier, for the back
channels, receives its inputs from another pair of high-
level output jacks on the EVX-44. The amplifier or re-
ceiver tape-monitoring facility taken up by the installa-
tion of the decoder is replaced by suitable jacks and
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switching on the EVX-44, which also has four-channel
inputs to be used forany discrete program source such as
a Q-8 cartridge player.

On the front panel there are two selector knobs. One
connects the inputs of the decoder to the program outputs
or to a four-channel tape recorder. The other has three
DECODE positions and a DISCRETE position that by-passes
the matrix and carries the signals unmodified through the
decoder.

The DECODE positions provide the matrix parameters
for the “new” E-V system, whose amplitudes and phase
angles have been designed to accomodate both E-V and
SQ encoding. One provides unaided decoding, and the
other adds partial “front-back™ logic. This separation
enhancement feature increases the front-to-back isolation
(when it senses that a center-front soloist is present in the
recording) with some sacrifice of the rear side-to-side iso-
lation. The feature can be set to operate automatically or
it can be switched on permanently. A large knob operates
the master volume, controlling all four channels and all
inputs. 1t also operates the power switch. The price of
the EV X-44 decoder is $99.95.

® Specifications and Quadrasonic Performance. At the
maximum volume-control setting, the EVX-44 has a gain
of 1 and is rated for inputs up to 4 volts. (Our test sample
clipped at 3 volts input, a very safe figure.) The hum and
noise in the output at maximum volume was unmeasur-
able —less than the 80-microvolt specification, and better
than 80 dB below a 1-volt output. The total-harmonic dis-
tortion at a 0.25-volt input/output is rated at less than
0.1 per cent. In our tests it was only 0.0085 per cent at
a l-volt output. (Continued on page 40)
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OurPRO-BV was
too good to change.

Sowe improved it.

The new PRO-B XI.

Our PRO-BV has long been regarded by the independent
test labs as the best dynamic stereophone on the market.

Audio magazine found it “exceptionally flat over most
of the range of importance.” Stereo & HiFi Times called it

“a superlative phone that will do ali that your best
equipment can ever ask!” FM Guide reported that “The bass
of the PRO-BV is a vast improvement over the already
impressive bass of the PRO-B. And the consumer labs that
we're not permitted to quote were even more impressed.

With all this, we could have left well enough alone.
Especially with our separate woofer/tweeter design. But
we didn't. We added an inner acoustic chamber to control
the woofer excursion and take full advantage of its
acoustic suspension design. We developed a new coaxial
tweeter. And we further refined the crossover network.

The result: The PRO-BV . With a frequency response
so smooth, from the deepest lows to the highest highs, that
it rivals the finest electrostatic stereophones.

The improvements didn't stop with performance. For

greater convenience, we've added a swivel clip to the
fifteen foot coil cord. Clip it to your pocket or belt, and you
can move around freely without any tug on your head.

Oh yes, there is one important feature that we didn't
change. The price. It's still only $59.95.

“Con-form" sound seal.
The music stays in

I
The noisesstays out > J

e =N 3
Acoustic —_| | —\
suspension - | |
oofer. ] 7 New crossover network.
al =]
& =4
| Tuned ports control
\ A [— acoustic suspension
Inner acoustic loading
New coaxial / *~ chamber controis
ceramic tweeter. woofer excursion

Our unique woofer/tweeter design. |
| Each earcup has a separate woofer and tweeter and a full
[ crossover network. Just like your speaker system. |

Superex Stereophones

Superex Electronics Corp., 151 Ludlow Street, Yonkers, New York
In Canada, William Cohen Corp., Montreal.

DECEMBER 1972
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Fig. 1. The SQ bands of the URQ test
disc produced a “‘butterfly” patiern with
the Electro-Voice EVX-44 decoder.
Results with the Epic recording Chase
(Fig. 2) were somewhat similar. As
shown in Fig. 3, there was diminished
lefi-to-right front separation and some
rearward signal shift with Sansui
material. The displays in Figs. 4 and §
show the froni-rear “separation
enhancement’ circuit off (4) and on (5).

With SQ-encoded records, the EVX-44 produced a
correctly oriented sound pattern, with strong left-to-right
separation in front and somewhat less across the two rear
channels. There was only a moderate amount of front-to-
rear separation along the sides. This appears to be typical
of an SQ decoder with simple front-back logic. A time
exposure photo of a scope display of the four basic tone
directions, L;, R, L,, R, (to be read as left-front, right-
front, left-rear, right-rear), on the SQ band of the URQ
record is shown in Fig. 1. This pattern, resembling a but-
terfly, showed up on our screen whenever we played the
URQ record on an SQ decoder with partial logic (for
example, the competitive Sony SQD-1000). Note the
absence of signal between the left- and right-front axes,
indicating good front-channel separation, and the varying
degrees of “fill-in” between the other axes.

We had a commercial SQ record whose opening sec-
onds contain ideal test material. The recording of Chase
(Epic EQ-30472) opens with trumpets sounding sequen-
tially in each corner. followed by a rapid skipping of trum-
pet notes from corner to corner. It is not hard to recog-
nize superior ‘“‘discreteness” when listening to this rec-
ord, and on the Pioneer SD-1100 display it produced a

pattern (Fig. 2) closely resembling that of the test tones in
Fig. I.

Although the EVX-44’s ‘“‘universality” certainly has
not compromised its SQ performance, it proved to be
something less than ideal when decoding the Sansui QS
matrix. As Fig. 3 shows, there was little front left-to-right
separation with the URQ record, and the L, and R, sig-
nals were shifted considerably rearward from their in-
tended positions. There was, however, a good output null
at center-back, where there should be no output from any
of the four corner signals.

As a rear-channel synthesizer with stereo material, the
EVX-44 did a fine job (the same could be said of all the
matrix decoders in our test group). The “‘separation en-
hancement” worked very well, even when the decoder
was used as a synthesizer. Fig. 4 shows the EVX-44 out-
put from a center-front test tone (URQ) without the en-
hancement. Note the appreciable center-rear output,
extending downward from the center of the display.
Switching in the enhancing circuit (either on a full-time
or automatic basis) produced the pattern of Fig. 5, with
the center-rear output significantly reduced.

For more information, circle 106 on reader service card

Sony SQD-2000 Decoder

® EARrLY public showings of the CBS SQ system re-
vealed that a full left-to-right separation was maintained,
in the rear channels as well as the front, but that the front-
to-rear separation was only 3 dB. By taking advantage
of certain psychoacoustic effects, and selecting the ap-
propriate phase relationships between the outputs, the
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channel isolation seemed to be considerably better sub-
jectively than the 3 dB figure might suggest. However,
it was also claimed —and demonstrated — that, with the
addition of a complex and expensive “logic” system,
the decoder’s separation in all directions could be made
to sound audibly equivalent to the specific master tape
being demonstrated.

Sony, working closely with CBS to develop a line of
hardware for the SQ system, initially produced a moder-
ately priced decoder (the SQD-1000) that incorporated
a partial front-back logic system. This improved the iso-
lation from center-front to center-rear at the cost of a
slight (and insignificant) loss of side-to-side separation,
but it still fell well short of the performance demonstrated
by CBS’s laboratory-model ““full-logic” system.

(Continued on page 44)
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A-50
A-25 $179.95
$76.95

A-10
£99.95 pair

A-35
$119.95

N

first fomily of
oudspeakers

The DYNACO loudspeaker systems have won unparalleled reputations
for clarity, smoothness, precision and above zll, value. Markedly sim-
ilar sonics and closely matched characteristics for the most natural
stereo and 4-D sound permit them to be used in any combination.
The A-10: Best Buy. More realism for under $50 than ever before.
A-25: Unguestionably the greatest value. Extra power handling plus
the deepast bass at less than $30. New A-35: The most accurate.
Refinement of the A-25 in a larger dual-section cabinet for comparison
at 3 times its $120 price. The A-50: Two woofers for those who want
even more bass output and power handling capability at under $180.
Each exemplifies DYNACQ's value-conscious, rio-nonsense apgroach to
high fidelity—pure, articulate, balanced sounc.

olynaco INC. ooy

3060 JEFFERSON ST., PHILADELPHIA, PA. 19121
In Canada write: DYNACO OF CANADA LTD., Montreal, 760, Quebec, Canada
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Wednesday for piano.

p Close your eyes.
Lou Rawils is singing. He says,
“Believe in me.” And you do.

An acoustic guitar, way off to
the left somewhere, scratches the
back of your ear. Trap drums hug
the bass guitar in the center of the
sound. Strings,
woodwinds,
percussion,
trombones,
fourteen different
pieces of pure sound come
together.

And you’re there with them —
hearing, sharing, capturing a
moment that never happened.

They don’t make records like
they used to.

Until very, very recently the
goal of any musical recording was
to recreate an event that had
happened somewhere. The “live”
performance was perfection; the
only purpose of recording was
to record.

It's not that way any more. Not
with the new music.

The last album you bought, the
one with fifteen or twenty artists
performing together, likely took a
month to record, another month
to mix. Many of the musicians
performed as soloists, the rest in
small groups. Only three people
were there from the first day to
the last: The arranger, the
producer and the sound engineer.

Thursday for horns.

The control room looks like a
control room. Lots of dials,
buttons, lights. The sound
engineer works at a console
controlling all the same things
your sound system controls: Bass,
treble, volume, balance, etcetera.
The only difference between your
system and this one is a little more
sensitivity, capacity, precision and
maybe two or three hundred
thousand dollars.

The control room and the studio
are acoustically
p, isolated. Very
. important. The

only way sound can
come out of that studio
is through a speaker in the
control room. See those
beauties all in a row? JBL speakers,
thank you.

Out in the studio, there are
yards and yards of cloth hung here
and there between musicians,
over instruments and next to
microphones. The cloth dampens
sound. It keeps each instrument’s
sound near the microphone
assigned to it. That’s important.
Musical instrument microphones
are very precise and very literal
and can pick up the wrong sound

just as efficiently as they can the
right one.
Wednesday.

The bass guitar, the acoustic
guitar, the piano, drums,
percussion and Lou Rawls worked
the same session.

The tambourines start in the big
studio but are banished to the
isolation booth because their
sound is leaking into other
microphones.

Look at the five microphones
on the drums; three for the traps
and two for the bass drums. Each
is there to retrieve a particular
tonal quality.

See the mike inside the piano,
under the top, over the sound? If
you really want to hear good
piano, that's the place.

Thursday.

Horns, woodwinds, strings—
each takes his turn until all have
had their say.

Finally, fourteen channels are
filled, each with a component of :
the total sound, ready to be Vs
blended. Gl
Monday. ;‘/’7

The mix-down begins. Wi /4
Fourteen tracks heading
toward two.

Each monitor g
speaker holds a
separate sound. And
now each is heard in turn, solo
and then in unison.

The sound engineer steps to the
podium and brings up the bass
guitar for rhythm. It goes in the
center of the stereo perspective.
He tightens it slightly, adding
equalization at 50 Hz.

Tt
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L100 CENTURY
A runaway best seller. The beautiful twin of JBL’s compact
professional studio monitor. Now the mightiest bookshelf
ever produced. Easily handles 50 watts of continuous
program material, although it takes only 1 watt to produce
78db sound pressure level at 15 feet. Oiled walnut enclo-
sure and a new dimensional grille that’s more acoustically
transparent than cloth and happens in colors like Ultra
Blue, Burnt Orange or Russet Brown. 14”x24"x14”. $273,

L200 STUDIO MASTER
Just like JBL’s professional studio monitor only more so.
High acoustic output, uniform spatial distribution, smootn
frequency response and the extraordinary capability of
handling a full 100 wats of continuous program material,
yet produces 80db sound pressure level at 15 feet with
only 1 watt input. Graceful tapered form, oiled walnut
enclosure and sculptured Crenelex grille in Smoke or
Raven or Aegean or Burgundy. 33"x24"x21”. $597.
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Traps left and traps right. A little
equalization to brighten them;
some echo to give them depth.

Now the bass drum; then the
acoustic guitar on the left with the
piano on the right to balance it.
Wednesday, again.

The tambourine comes into the

Guitars over there. Woodwinds here. How do they do that? Besides the
left-channel and right-channel placements, the sound engineer uses tiny
delays in sound and drops in volume to place the sound “away” from you
or “near” you. Your brain daes the rest, putting each sound in

stereo perspective.

center with a bit of echo to

make it fuller. French harns
left and right and the sweetening
process: Bass trombones for
resonance. An oboe solo
for delicacy and a room full
of strings — violins, cello, viola
— to make the whole thing
smooth and round.

And, finally, all monitor
speakers are in agreement. One
last button is pushed, and the
master recording is made.

That’s all there is to it.

The art of recording is
changing. The business is
changing. More creative scope,
more ideas, more discipline.

A whole new incredibly complex
art form has emerged.

We're glad to be a part cof it. In
fact, most major recording studios
in the world produce
their records

mastered on

JBL monitors.

James B. Lansing
Sound, Inc.
3249 Casitas Avenue
Los Angeles 90039

Our thanks to Lou Rawls and MGM Records for allowing us to document the recording, mixing anc masterinc of thz title song from the MGM movie, Believe in Me.
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Fig. 1. The “butterflv”’ separation pattern of the SQ system shows up when the Sony SQD-2000 plays the URQ test record. The
apparent loss of front-to-rear separation may have been a property of the test program. The Fig. 2 display is more typical, with
excellent separation into four distinct quadrants. In Fig. 3, a right-rear-only signal on the URQ disc is correctly decoded.

Sony has now produced a full-logic decoder, the SQD-
2000. Not only does it have the front-rear logic system,
but a waveform comparator monitors the signals and
adjusts the relative front-to-rear gain as required to en-
hance front-to-rear separation (the side-to-side separa-
tion requires no enhancement). The process is continuous
and automatic, and its effectiveness can be judged from
Sony’s specifications for the SQD-2000, which show 20
dB separation from any speaker to any adjacent speaker,
14 dB between the two rear speakers, and 15 dB from
center-front to center-rear. No circuit details have been
released, but one measure of the unit’s complexity is
its semiconductor complement: three IC’s, two FET’s,
ninety-nine transistors, and seventy-two diodes!

The Sony SQD-2000 measures 15%1 x 578 x 1278
inches and weighs about 14 pounds. Its front panel,
matching the finish and style of other Sony components,
carries an impressive array of controls that reflect its
versatility. Like all matrix decoders, it uses the tape-
monitoring circuits of an associated amplifier or receiver
for its inputs and front-channel outputs. Rear-channel
signals are supplied to a separate stereo amplifier, which
need only be a basic power amplifier since the SQD-2000
has individual front-panel level adjustments for each
channel, a master volume control for all four channels,
and bass and treble tone controls for the back channels,

Four illuminated meters indicate the individual chan-
nel levels before they reach the master volume control.
A MoDE selector offers a diversity of operating condi-
tions. In NORMAL, each input channel, after matrix pro-
cessing, goes to the appropriate output jack; MONO par-
allels all four inputs and feeds the common signal to all
outputs at a —6-dB level; FRONT REV is similar to NOR-
MAL, but with the left-front and right-front channel out-
puts interchanged; and BACK REV does the same for the
rear channels; F/B REV shuffles all channels, in effect
rotating the channels 180 degrees around the listener.

The sYSTEM selector sets up either sQ or MTX de-
coding (MTx is an undefined matrix for processing other
than SQ material, or for synthesizing the rear channels
from stereo programs), 2 cH for conventional stereo
through the front channels only, and two four-channel
high-level inputs for discrete external sources such as
tape players. One set of inputs is in the rear of the unit,
and the second is through a pair of stereo phone jacks on
the front panel next to the selector. Finally, there are two
sets of tape-monitoring circuits and switches for separate
two-channel or four-channel recorders.

In the rear of the SQD-2000 are the expected multitude
of jacks, plus a control to reduce high-level input signals
to a suitable level for the decoder circuits. There are two
pairs of rear-channel outputs, at different levels to match
power-amplifier characteristics. Finally, a phase-inverter
switch reverses the phase of the two front-channel out-
puts to match a rear-channel amplifier whose output is
inverted relative to that of the front amplifier. There is
also a single unswitched a.c. outlet. Price: $299.50.
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® Specifications and Quadrasonic Performance. The
rated input sensitivity of the Sony SQD-2000, with all
controls at maximum, is 0.25 volt (0.75 volt with tape
inputs), and the level adjustment in the rear permits any
larger signal to be accommodated without overload or
distortion, using the meters to set the maximum operating
levels. At maximum, the SQD-2000 has a gain of [ and
can supply a 0.25-volt output level at all outputs except
for the DIN tape recorder connector, which operates at
a 30-millivolt level. The high-level rear-channel output
is 2 volts for the accommodation of a low-sensitivity
power amplifier.

Our measurements confirmed the gain and output rat-
ings of the SQD-2000, with 0.25 volt corresponding to a
0-dB meter reading. The weighted hum and noise is rated
at 80 dB below 250 millivolts. We found the noise level,
even unweighted, to be essentially unmeasurable —less
than 90 microvolts, The harmonic distortion. specified
at less than 0.1 per cent at 0.25 volt, was only 0.047 per
cent at that level, and 0.065 per cent at a 1-volt front-
channel output. The output waveform clipped at 1.3 volts
(front) and 0.65 volt (rear, low level).

The *“‘butterfly ” pattern of Fig. 1 shows the strong side-
to-side separation in the front and rear channels afforded
by the full-logic system of the SQD-2000. The apparent
slight front-to-rear spillover along the sides may have
been a peculiarity of the URQ test record, and does not
do justice to true audible performance of this decoder. A
better idea of its potential can be gained from Fig. 2, the
four opening trumpet blasts of Cluse. Allowing for the
inevitable “‘smearing” of a time exposure photo, this is
as close to discrete quadraphony as we have seen. An-
other typical response to the URQ record is shown in
Fig. 3, a right-rear tone appearing exactly where it be-
longs, with negligible spillover to the other channels.

With discs using other recording matrices (E-V and
Sansui QS), the SQD-2000 had the expected effect — very
listenable pseudo-quad but a thoroughly scrambled di-
rectionality. The MTx switch position does a good job
of rear-channel synthesis, and in most cases would be
preferable to the SQ matrix when playing records not
made with SQ parameters.

Any undesirable side effects that arose from the action
of the logic circuits of the SQD-2000 were almost al-
ways imperceptible to the ear. Occasionally we could
hear a slight level shift in some channels as another
channel took control of the system. However, this hap-
pened so infrequently that we did not find it bothersome.
On the display scope, however. the gain-riding action was
very evident, with a constant bobbing and weaving of the
center of the light pattern as the control circuits operated.
Switching to one of the other SQ decoders immediately
stabilized the pattern—but it also markedly diminished
the apparently discrete character of the sound.

For more information, circle 107 on reader service card

(Continued on page 50)
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An acoustic achievement destined
to become the universally preferred
sound reproduction system.

Too citen tha3se days superlatives
are wsed to camouflage mediocrity.
Let’s just say, you'll be excited with
the magnitude of the achievement
of t1e three new Pioneer series R

We ouilz in the scund most people
prefer when cempared withthe con-
venzional spea<ers now available.
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speaker systems;, once you hear them.

~ Pioneer hes incorporated many

ey

distortion at an absolute minimum.
Another example of Pioneer's
meticulous engineering detail is the
Jn que concave center pole with a
oure copper cap/ring. Not only does
this reduce the inductance of the
voice coil, it alsc reduces the dynamic
megnetic field generated by the voice
Soil, for minimum: intermodulation

- distortion and magnificent transiem

~ While all three models use

A
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instead of less costly cone or doma-
type tweeters, you can hear the
difference in wider dispers:or, fower
distortion and high transient resporse.
The same on-target think ng has
been applied to the precisey
desicned crossovers and the sturdy,
acoustically padded enclosures.
We'd be happy to senc you
complete specifications on the R
series. But first make this test.
Compare the R700 :$229.95), R500
($15€.95), R300 ($119.95) with
similarly priced speaker systems at
your Pioneer dealer. It's their
abso’ute superiority in sound
reprcduction that will convince you
to buy them.
U.S. Pioneer Elzctronics Corp.

178 Commerce Rd., Carlstadt,

H'Jers_uy 07072.
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and find your place in the world

The new Navy still offers you a
chance to see the world. But now we
offer young men (and women, too!}
who qualify, much more. Training in
hundreds cf jobs in important fielcs.
From computer technology and
electranics to welding and aviation
mechanics. Jobs that will help you
build a world of your own—inside
the Navy or out.

Start at $288 a month plus
education, food, clothing, housing
and health care. And an automatic
raise comes after the first four
months. If immediate training isn't
your goal, there are other reasons
for joiring the new Navy. Travel.
New three-year enlistment with
guaranteed choice of East or West
Coast. The join-now, report-six-
months-later plan. :

Looking for a special place in
the world? Send in the attached
coupon to find out what makes the
new Navy new. Or call (toll free)
800-424-8880.

Be someone specialin The New Navy




Two CD-4 Discrete-Disc Systems

® REGULAR readers of STEREO REVIEwW have been
aware of the JVC-developed CD-4 discrete record sys-
tem for some time, since it was first announced and pub-
licly demonstrated several years ago. These and subse-
quent demonstrations of the CD-4 proved convincingly
that it worked, and worked well. However, there were
serious doubts on the part of many observers as to its
technical and commercial feasibility, and it was clear
that without the support of at least one major U.S. record
company it could never become a success in this market.
With the entry of the RCA Quadradisc into the four-
channel arena, the CD-4 system emerges as a major
contender against the CBS-backed SQ matrix system.
While RCA concentrated on the problems of record pro-
duction, the necessary hardware was developed in Japan
by JVC and Panasonic.

The CD-4 system uses an approach somewhat anal-
ogous to FM’s multiplex stereo-transmission system. The
record groove carries the usual left- and right-channel
stereo signals, and they are playable through any standard
stereo or mono system just as they are on any ordinary
stereo record. However, the left “channel’” actually car-
ries a combined left-front and left-rear or sum signal, and
the right *‘channel’ carries the sum signal for right-front
and right-rear.

A 30-kHz (30,000 Hz) subcarrier is also recorded on
each groove wall of the disc. The left-channel subcarrier
is frequency-modulated with a left-front minus left-rear
(or difference) signal, and the right channel subcarrier is
modulated by the right-channel difference signal. Each
subcarrier channel carries the full audio range. and at
full modulation it swings from 20 to 45 kHz.

When played back, the signal is processed by a rather
complex demodulator. The two high-frequency subcar-
riers carrying the difference signals are separated from
the composite signal by filters, and the audio signal is
extracted from the subcarriers by a phase-locked-loop
FM detector. A noise-reduction circuit follows. At this
point, the detected difference signals are combined in a
matrix with the sum signals from the “normal” audio
channels. By adding and subtracting the various signals
in the proper manner, the four original channels are
recovered.

® Phono Cartridge Requirements. The requirement for
a system frequency response extending from low audio

GROOVES AND CROSS-SECTIONS OF
CD 4 SYSTEM RECORD

GROOVES AND CROSS-SECTIONS OF
CONVENTIONAL STEREO RECORD

The high-frequency groove modulations of the CD-4 disc are
clearly visible us a separate “carrier” signal in addition 1o the
normal stereo modulations of the grooves. The CD-4 and *con-
ventional” grooves shown do not contain the same program.

50

to about 45,000 Hz would seem to present a serious
phono-cartridge problem. Test records with a 50-kHz
response have been available for some time, but they can
easily have their high frequencies “wiped clean” if they
are played with some low-priced cartridges. This problem
has been attacked on several fronts in the CD-4 develop-
ment. For one thing, the subcarrier is frequency modu-
lated, and the phase-locked-loop demodulator can op-
erate satisfactorily over a wide range of input-signal
levels, just as the limiters of an FM tuner permit it to
respond equally well to signals whose amplitudes span
a range of over 100,000 to 1.

The Shibata stylus, which has a modified bi-radial
shape designed to reduce the pressure on the groove
walls at a given tracking force, provides extended high-
frequency response. RCA’s improved record materials
(the formulation of which is not yet final as of this writing)
are more resistant to wear and the accumulation of static
charges. Although some of the Japanese cartridges de-
veloped for this application are fairly expensive, the fact
that a satisfactory cartridge is included in the moderate
price of the Panasonic decoder indicates that this system
is applicable to moderately priced (and possibly even low
priced) playback equipment.

One cannot simply connect ¢ny phono cartridge (even
one designed especially for this service) to any CD-4 de-
modulator and expect optimum performance. Carrier
level and separation adjustments must be made in the
demodulator, with each individual cartridge having its
own specific settings. These adjustments are made using
a special 7-inch record with test tones in the left-front
and right-front channels so that the front-to-rear separa-
tion can be maximized aurally without the use of test
instruments. The record was included with both of the
CD-4 demodulators tested.

Under some conditions, while making our tests, we
encountered an unpleasant “‘shattering” distortion that
resembled phono-cartridge mistracking when playing
high-level, high-frequency material. Since this disap-
peared when we switched to two-channel operation (with
either the Panasonic or JVC demodulator), the distortion
was clearly in the demodulator circuits. It could be elimi-
nated by suitable adjustment of the carrier-level control
on the demodulator, although this potential problem and
its cure are not mentioned in the instructions for either
unit. This points up some of the compromises between
recorded level, high-frequency front-to-back separation,
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