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CDHORIALLY
SPEAKING

By WILLIAM ANDERSON

A TALE OF (AT LEAST) TWO CULTURES

HOUGH religious, philosophical, political, ethical, and cultural ideas are the

favorite playthings of the mind, they are as subject to the fickle winds of
fashion as any other human activity. Historical accident may from time to time thrust
one or another of them front and center in our mental playrooms, but we brush them
aside impatiently as soon as we have exhausted our interest in themn. Watergate was
such an accident, focusing our attention for a while on the ancient dilemma of ends
and means, but, excepting the convicted defendants and those tireless few who can
no more let go of such quiddities than a terrier can a rat, most Americans have by
now retreated to that particular dilemma’s equally ancient “‘solution’’: the end jus-
tifies the means—if you don’t get caught.

But the mind must have its playthings, even its fuvorite playthings, and I think |
can already espy what the new Question Numero Uno will be: the place of so-called
“*high’’ culture in a democracy. It is hardly a brand-new question, but, phrased that
way (as, in my experience at least, it usually is), there is a strong implication that in a
‘‘democracy’’ there should be no ‘‘high’’ culture—just one for everybody, and that
one not particularly “*high.’” It is to the credit of most recent raisers of the issue that
they avoid thus begging the question—perhaps because it leaves so little room for
playful argument. In any event, | have clocked the topic in regularly over the past
few months on TV (educational, of course), in newspapers (The National Observer),
in magazines (Commentary, National Review), and now in a whole book on the
subject (Popular Culture and High Culture, by Herbert J. Gans, Basic Books, Inc.,
New York, 179 pp., $10). Historical accident—specifically, bicentennialism—may
have helped to bring the subject to the rostrum just now; we are in a mood to do a
little bottom-lining, to tot up our national accomplishments, cultural and otherwise,
and to reexamine the political institution that has brought us to wherever we are. As
one with a natural respect for the power of cycles in human affairs, however, [ am
rather more inclined to view it as a repetition of a similar reexamination that took
place in the Thirties. The country was then, as it is now, engaged in questioning some
of its basic assumptlons, struggling to survive a depression, trying to digest the
present meaning and future implications of an explosion of mass culture. Just as the
intellectuals of the Thirties attempted to deal with the cultural moring after that
resulted from the excesses of the Jazz Age (when the new mass media—print, radio,
and phonograph—grew like the teenagers they were), so, | think, those of the
Seventies are trying, rather like dazed survivors of a holocaust, to comprehend just
what took place during the recent Rock Era. Mass culture did not then, any more
than it did in the Thirties, overwhelm high culture, the Beatles did not make Schubert
obsolete, and Beethoven did not roll over. For a while there, however, it looked
pretty grim to the guardians of high culture, and they still feel threatened—thus
Question Numero Uno. It is the burden of Mr. Gans’ book, however, that they
should not. There was a time when sociologists were content merely to describe our
flagrant sillinesses. No more. Having discovered and documented this particular
cultural idiocy, he recommends that the embattled high-culture guardians—indeed,
all of us—cease wasting energy attacking the other fellow’s culture and instead
encourage what he calls *‘subcultural programming,’’ helping al/ taste cultures
—high, middle, low, or off to the side—to grow in their own ways.

Mr. Gans is a new campaigner in this arena, but he is a welcome one, coming down
as he does so firmly on the side of common sense. If you have the kind of mind that
thrives on this kind of intellectual challenge, read his book and learn. If you haven’t,
you can still watch the idea unfold in practice: STEREO REVIEW, perhaps uniquely in
any cultural sphere, has been pursuing just this ‘‘Upstairs, Downstairs’’ policy for
years, and the response has been gratifying to our sense of what ‘‘democracy’’ really
means—not the right to be alike, but the right to be different.
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3,025 possible tonal compensations with unique iwin stepped tone controls

(SX-1010, SX-939)

Selector that permits FM recording
while listening to records and vice
versa, Up to three pairs of speakers
may be connected to each model.

INPUTS SX-1010 SX-939 SX-838
Tape monitor/4-ch. 3 2 2
adaptor
Phono 2 2 2
Micrephone 2 2 1
Auxifiary 1 1 1
Noise reduction 1 1 1
OUTPUTS
Speakers 3 3 3
Tape Rec./4-ch. 3 2 2
__adaptor
Headsets 2 2 1
Nolse reduction 1 1 1
4-channel MPX 1 1

Master control system capability

Pioneer's engineers have surpassed
themselves with a combination of
control features never before found

in a single receiver. All three units
inciude: pushbutton function selection
with illuminated readouts on the
ultra wide tuning dial, FM and audio
muting, loudness contour, hi/low
filters, dual tuning meters and a

dial dimmer.

Never before used on a receiver
are the twin stepped bass and treble
tone controls found on the SX-1010
and SX-939. They offer over 3,000
tonal variations. A tone defeat
switch provides flat response
instantly throughout the audio
spectrum. The SX-838 features

CIACLE NO. 1 ON READER SERVICE CARD

switched turnover bass and treble
controls for more precise tonal
compensation for room acoustics and
other program source characteristics.

In thelr respective price ranges,
these are unquestionably the finest
values in stereo receivers the world
has ever known. Audition their
uniqueness at your Pioneer dealer.
SX-1010 — $699.95; SX-939 — $599.95,
SX-838 — $499.95. Prices include
walnut cabinets.

Also new and more
moderately priced.

Pioneer’s most complete and finest

line of receivers ever, presents

equally outstanding values starting at

$239.95. Shown here are the SX-535

— $299.95, SX-636 — $349.95, SX-737

— $399.95. All with walnut cabinets.
U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie,

New Jersey 07074

West: 13300 S. Estrella, Los Angeles

90248/ Midwest: 1500 Greenleaf,

Elk Grove Village, lil. 60007/Canada:

S.H. Parker Co,

O PIONEER

when you want something better
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We're not afraid

to turn our back
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Introducing
the RS 4744

We can afford to be very
forward about our back.

Because the back of our RS
4744 stereo receiver is one of
the most versatile you'll ever see. We've got
phonoinputs for two different turntables. And
two sets of tape monitor input and output
jacks. And terminals for main speakers, re-
mote speakers, and PQ4 speakers. And three
AC power outlets, one switched and two un-
switched. The rest you can see for yourself
in the picture above.

But what's behind our back is just as im-
pressive as the back itself.

As Popular Electronics* put it,theRS4744
“met or surpassed all the published speci-
fications we were able to test’” and was

S e
. . . &

‘... well above average
in the important per-
formance aspects.”

Take power, for ex-
ample. Popular Electron-
ics found the RS 4744 ‘“‘con-
servatively rated’’ at 60 watts per
channel, min. RMS at 4 to 8 ohms from 20Hz
to 20kHz with no more than .25% Total Har-
monic Distortion. Which made it “‘outstand-
ing for a receiver in the RS 4744's price
range.”” FM 50 dB quieting sensitivity was
equally impressive—*‘avery good 3uvin mono
and 35uv in stereo.”

But don’t take our word for it. Or their
word for it. Go see the RS 4744 for yourself.

Back or front, any way you look at it, the
RS 4744 is one fine stereo receiver.

*Popular Electronics, December 1974 Issue.

(6113 SYLWVANIA
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Mabel Mercer
® The February STEREO REVIEW is totally
beautiful in both cover and content. I have not
seen as beautiful a cover since the Music
Educators’ Journal used “Ruby Green Sing-
ing” by Chapin on its January 1967 cover.
The articles on Mabel Mercer er a/. made me
laugh out loud. Truly wonderful,
MAURICE MURPHY
Baltimore. Md.

® | had often heard of Mabel Mercer's art,
but [ hadn’t really given it much more than a
passing thought until | read William Living-
stone’s article on her in the February issue. |
found it completely intriguing, and after read-
ing it | simply had to sample one of Miss Mer-
cer’s performances. I'm glad Mr. Livingstone
did not decide to become a door-to-door
salesman, for if he had I'd probably have a
house full of Fuller brushes by this time.
GiNOo FaLzarRANO
Brooklyn, N.Y.

Hildegarde
® Concerning James Goodfriend’s excellent
review of Stanyan’s recent Hildegarde album
(February), it may interest readers to know
that some of her Columbia records were in-
deed issued in this country at the time they
were recorded. The Columbia Masterworks
and Celebrity Catalogue for 1936 lists six
Hildegarde selections in the label's "M” se-
ries: For Me. For You, Darling Je Vous Aime
Beaucoup; Pennies from Heaven, For Senti-
mental Reasons. Goodnight My Love; and [
Wanna Go to the Zoo. At least one additional
record was issued later, for the 1939 Colum-
bia General Catalogue lists a Hildegarde re-
cording of two Gershwin songs.
KENNETH L. SNOWDEN
San Francisco, Calif.

Lee Wiley
® Thank you for giving Lee Wiley first hon-
ors in Robert Connolly’s perceptive article on
cabaret singers (February). 1 wish Mr. Con-
nolly had mentioned Miss Wiley’s fine collec-
tion recorded for Columbia in 1952-1953 (CL
6169), unfortunately long unavailable. Lee’s
Ghost of a Chance and I've Got a Crush on
You are the definitive versions.

Rumor has it Lee Wiley died; another that
she ltves in retirement; and | have heard she is
part Indian. Was the Piper Laurie film based

6

on Miss Wiley’s lile honest? That story had
her losing her sight.

HOWARD GILLIGAN
Montara, Calif.

Myr. Connolly replies: The Columbia collec-
tion is among the finest pop albums ever
made and ought 1o be reissued; I did nor men-
tion it because it is unavailable now. Miss
Wiley is part Cherokee. she did lose her sight
Sfor a time. bur she is alive. well, and living in
happily married retirement in Manhartan.

Cabaret
® Robert Connolly (“Cabaret!" February)
has proved once again that nothing is smaller
than the minor artist of a lesser art form such
as the singing of dull ballads. | maintain that
anyone can doodle on the piano with one hand
tied behind his back and can provide all the
back-up a cabaret singer needs. After all,
none of them sing the notes, even on the rare
occasion when the notes are worth singing.
Program directors accept this material unal-
tered for airplay on Muzak-oriented FM sta-
tions. Cabaret singers alone hold this honor.
Quality? Harry Nilsson isn’t a convincing
performer. and he makes a less convincing
critic.
JEFFREY W. MORGAN
Huntington Station. N.Y.

Henry Cowell

® In his February letter concerning record-
ings of Henry Cowell’s music. Henry Blum-
enthal said that he had a recording of Cow-
ell’'s First Symphony and there seemed to be
some controversy over whether or not the
work was ever recorded. | myself have never
heard of such a recording. 1 checked the tim-
ings of my tapes of Symphonies Nos. 4, 5, 7,
11,15, and 16, but none are long enough to
necessitate turning over the reels of even a
30-minute tape as Mr. Blumenthal did. (This
is assuming, of course, that the recording was
started at the beginning of areel!) Perhaps the
work was identified incorrectly at the time it
was played or perhaps, indeed. it was the
First Symphony performed live and not on
record.

Those wishing to hear some of Cowell’s
symphonies will tind Symphonies Nos. 5, 7,
11, 15, and 16 catalogued in Schwann-2.
Symphony No. 5 originates from the old
American Recording Society and is a product

of antique recording equipment then in use in
Vienna. Symphony No. 7 also suffers from
the “Viennese waver” but not as badly. The
others are acceptable. The recording of No. 4
is from Mercury MG 50078 and was one of
the American Music series dating from about
1954. My favorite Cowell record. and one |
highly recommend, is a collection of his early
piano pieces; he recorded it for the Folkways
label in 1963,
ROBERT M. BRYCE
Ellicott City, Md.

English Bard and Stereo Reviewers
® Inasmuch as | greatly admire David Bow-
ie both as a writer and performer, I find to my
chagrin that [ also greatly admire two of his
most severe critics, Steve Simels and Noel
Coppage, both of whom wrote of Bowie in the
February issue. Mr. Simels savagely attacks
Bowie and everything connected with him in
precise and well-defined terms; his critiques,
although blatantly subjective, are interesting
if only for his devastating wit. And Mr. Cop-
page’s comparison of Bowie to a hustler like

Bobby Riggs is a sheer stroke of genius.
KENNETH W. GLEASON
Phoenixville, Pa.

J. J. Niles
® | thoroughly enjoyed Noel Coppage’s arti-
cle onJohn Jacob Niles in your January issue.
The boxed insert on page 60 mentions only
one Camden LP by Mr. Niles. | believe that
Mr. Niles’ first records were on Victor 78’s: a
single 10-inch Red Seal, numbered 2051. and
three four-disc albums, M-604, M-718, and
M-824. With the advent of the Camden label.,
there were three 12-inch LP’s: CAL.-219,
*American Folk and Gambling Songs™; CAL-
245, " American Folk Songs™: and CAL-330.
“John Jacob Niles, 50th Anniversary Al-
bum.” Some of these contained material ap-
parently never released on 78’s. In addition.
Camden had at least two extended-play 45’s:
CAE-205 and CAE-206, “Folk Songs of
Christmas, Vols. 1 and 2. In more recent
times, Victor has issued on its Vintage Series
LPV-513, “John Jacob Niles: Folk Balla-
deer.” Finally, there was a short-lived label
emanating from Lexington, Kentucky, called
Boone-Tolliver, which had at least two 10-
inch LP’s by Niles. One was LP-22, “Folk
Love Songs”; the other was BTR023, “Bal-
lads. Vol. 1.
GAYLE R. CARVER
Greenville, Ky.

Dolby Broadcasting
® Concerning Julian Hirsch's February
comments regarding background noise on
WQXR Dolby broadcasts, all [ can say is that
Mr. Hirsch must move to Brooklyn immedi-
ately! My 25-microsecond reception (Dolby-
demodulated) is superb. | can A-B with stan-
dard reception and there is not a shadow of a
doubt that the new standard is vastly superior.
A good friend and fellow hi-fi-nik telephoned
me today with his results, which were exactly
the same as mine, so perhaps moving to Man-
hattan will suffice.
EpwARD BUuxBAUM
Brooklyn, N.Y.

The Billy Joel Fan Club

® | would like to commend Peter Reilly on

hts review of Billy Joel's “Streetlife Sere-

nade” (February). For once, someone has put

into writing what | feel but cannot express.
(Continued on page 8)
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A lot of good taste
that comes easy
through the Micronite filter.

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health. .
18 mg."tar,"1.2 mg. nicotine av. per cigarette, FTC Report Oct.74.
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The
Nakamichi
Revolution.
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Cornerstone.

The Nakamichi 1000 Tri-Tracer
Cassette System, an achievement
of such significance that it created
a virtual revolution in cassette
recording.

The first cassette deck to em-
ploy a true three head configura-
tion—separate erase, record and
playback heads—the Nakamichi
1000 attains a level of perfor-
mance that rivals that of pro-
fessional reel-to-reel recorders.

In every important respect, ex-
tended frequency response, wow
and flutter, speed stability, distor-
tion and signal-to-noise ratio, the
Nakamichi 1000 sets new perfor-
mance standards.

In fact, the performance capa-
bilities of the 1000 are so
awesome that High Fidelity
(August 1973) characterized them
as, “... well beyond the capability
range of cassette decks as we've
come to know them and into a
range that makes possible profes-
sional applications that would be
virtually unthinkable otherwise.”

Get in the forefront of the
revolution now.

For complete information and
the name of your nearest dealer
write: Nakamichi Research
(U.S.A)) Inc., 220 Westbury
Avenue, Carle Place, N.Y. 11514,
In California: 1101 Colorado
Avenue, Santa Monica 90404.

PERFECTION THROUGH PRECISION.

NAKAMICHI

Mr. Reilly expertly interpreted Billy Joel's
intentions and style; he found the essential
elements of the album and brought them to
light. 1 feel that Billy Joel is one of the most
talented musicians ever and that he deserves
even more recognition than he is getting.
AUDREY WENGER
New Britain, Pa.

® Please, let’s not forget Billy Joel’s album

*Cold Spring Harbor” as Peter Reilly ob-
viously did in his review of *‘Streetlife Sere-
nade.” **Streeetlife” is Joel's r/iird album. not
his second. “Cold Spring Harbor” was re-
leased on the Family Productions label two
years prior to “*Piano Man.” Although not as
slickly produced or lavishly orchestrated as
his other two, it remains my favorite Billy
Joel album.
TimoTHY G. UHRICH
Allentown, Pa.

The Cone Is Quicker Than the Eye
® Your article concerning speaker phasing
(January) was very informative, and the tests
for proper phasing were quite simple. How-
ever, the most straightforward test is simply to
remove the speaker grilles and observe the
forward (or backward) motions of the woofers
when power is supplied to the speakers via
the amplifier or receiver.
Joun Wnm. Cox
Columbia, S.C.

Technical Editor Larry Klein responds: For
several reasons, Mr. Cox’s suggestion is not
as helpful as it might be. (1) All speaker sys-
tems do not have removable grilles. (2) If the
intention is 10 use-the initial turn-on pulse of
an amplifier 1o judge phase by speaker-cone
movement —all amplifiers don’t generate such
apulse. (3) If Mr. Cox means that he can de-
tect phase simply by comparing the motion—
while listening 1o music —of two woafer cones.
he has a better eye than anyone { know.

Age of Disenchantment
® Upon reading Clay Daniel’s letter about
Elton John (February), 1 find myself thor-
oughly horrified. /s Elton John for real? Naw
. he’s just a figment of something we ate or
have been fed the past six years or so. Who
paved that Yellow Brick Road in gold? It sure
wasn't a handful of critics, included among
them Noel Coppage. It was a multitude of
people, among them millions of offbeat listen-
ers like myself and Clay Daniel. But when
Elton John said goodbye to that road just be-
fore he got there and began to perform for
himself and not for his audience, he became

unReal.

JoHN E. KLOSOWSKI
Port Austin, Mich.

® | have just listened to Big Yellow Taxi
from the “Miles of Aisles™ album by Joni
Mitchell for the millionth time and have come
to the conclusion that I'm tired of it. I now
realize what is missing from Joni Mitchell
these days and what was missing from her
performance last April when | saw her here in
Memphis. First, | must hasten to add that I've
been a long-time admirer of hers, having done
extensive reading on her before featuring her
on my radio show (WLYX-FM, Memphis)
last year. I particularly remember the glowing
praise of STEREO REVIEW's William Ander-
son (April 1971) and Peter Reilly (October
1971).

These days the glowing reviews outshine

her act. The inner sensitivity 1 used to identify
with so much has been replaced by the shiny.
unreal glitter of her pop-star image. As for all
those once-great songs on ‘*Miles of Aisles,”
Joni seems to be looking back at her past and
her embattled city and has turned into a pillar
of plastic.
ANNE MARIETILLY
Memphis, Tenn.

On Common Denominators

® Referring to the letter from J. D. Norfolk
in February's ""Audio Questions and An-
swers” column: it's about time someone
commented on the depressing recorded qual-
ity of many recent rock discs. Among the
offenders worse than “The Beatles 1967-70"
are the recent releases by Elton John, the
Stones, and Eric Clapton’s vinyl travesty
**461 Ocean Boulevard,” which [ nominate as
worst-engineered L.P of the year. The com-
mon factors are virtually no low bass and a
sometimes unbelievable boost of upper mid
and high frequencies.

This is not a problem inherent in all rock
recordings. Just listen to most of Cat Stevens’
work. such as *“Dark Side of the Moon,” or
even Eric Burden's **Black Man's Burden™ to
hear how well rock can be recorded when all
participants in the chain care enough. | don’t
expect rock artists to record primarily for the
relative minority of discriminating listeners
with good equipment. But such an exaggerat-
ed lowest-common-denominator mentality is
a disgrace when one considers the quality
that is easily attainable with today’s recording
facilities.

ROBERT SPERDUTO
Nutley, N.J.

® | enjoyed the article in your February is-
sue on the future of the phonograph disc, es-
pecially the discussion on dynamic range.
This year for my broadcast of a local high-
school Christmas concert | used the Advent
Dolby (Type B) noise-reduction unit, Revox
A 77, Sony MX 16 mixer, and assorted mi-
crophones. 1 set the level for peak values and
took a “hands-off"* approach to the recording.
Since the noise was unnoticeable at low mod-
ulation levels 1 felt safe in using the same set-
tings on the final mixdown for airing. (Only
the master tape was encoded — it was decoded
during the mixdown.) The station ran the tape
without compression but limited the peaks
to keep within FCC regulations. It was disap-
pointing. The band was great. with kettle
drums. blaring trumpets, and so on, but in
soft choral passages the program was barely
audible.
| gave my audience a wide dynamic range
with as clean a signal as my equipment could
produce; however, most of us are conditioned
to hearing super-compressed sounds with
thumping bass. For the technical purist I suc-
ceeded, but to most listeners the program was
either too loud or inaudible. Next year 1’|
“ride gain” and use a limiter. Give 'em what
they want—that’s show biz! I will still use
half-track stereo at 7.5 ips along with all the
other expensive components, but it won’t be
“high fidelity.”
R. DENNIS ALEXANDER
Greencastle, Pa.

Late Credit

® The photograph of Kiri Te Kanawa that
appeared on page 62 of our March issue
should have been credited to photographer
Erika Davidson.
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Empire’s new

any discernible
record wear.

wide response
4000D *series phono

cartridge features our Every Empire
exclusive “4 long-playing cartridge
Dimensional” is fully shielded with 4

diamond
stylus tip.
This phenomenal

poles, 4 coils and 3 magnets
(more than any other brand).

track anyﬁlrecord below 1

gram and trace all the way For a free |

W to 50,000 Hz. Guide to Sound {1
Empire’s “4

Design write to:
EMPIRE SCIENTIFIC CORP.
Dimensional”™
diamond has a

Garden City,
0.1 mil radius of

N.Y. 11530.
engagement yet
the very low force
required for track-

- .
Plays any 4 channel system perfectly. Plays stereo even better than before.
CIRCLE NO. 21 ON READER SERVICE CARD
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

IAD Dynamic
Volume Expander

By expanding the gain of an audio system in a
controlled manner, the Dynamic Volume
Expander from 1AD attempts to enhance the
realism of reproduced music by restoring the
dynamic range lost during recording or subse-
quent processing. More than 15 dB of gain is

available from the device, the action of which
is triggered by the characteristics of the pro-
gram material. There is no “downward-ex-
pansion” mode. Audible side effects of the
expansion (‘*'pumping,” *‘breathing,” etc.) are
said to be nonexistent because of the attack
and decay rates chosen: approximately 100
milliseconds and 30 seconds, respectively,
during the full expansion mode.

Rated output of the expander is 7.5 volts
into a high impedance. Harmonic and inter-
modulation distortion are less than 0.05 per
cent at rated output or below, and the signal-
to-noise ratio is at least 86 dB. Input and out-
put impedances of the device are 47,000 and
600 ohms, respectively. No insertion loss is
introduced. The cabinet of the IAD Expand-
er, constructed of black and clear Lucite,
measures 12 x 3%s x 5Ys inches. Behind the
black Lucite panel are LED indicators that
show the expansion action in 2-dB increments
up to 14 dB. A continuously variable slide
control adjusts the amount of expansion avail-
able. Price: $265.

Circle 115 on reader service card

Philips GA-209
“Electronic” Turntable

The Philips Model GA-209 is a single-play
turntable with elaborate automatic features.
The two-speed (33%s and 45 rpm) player
employs three d.c. motors—one for platter
rotation and two to move the arm during auto-
matic operation. The platter-drive motor is
feedback-controlled by a correction signal
derived from the platter’s rotational rate, so
that speed is immune to the effects of mechan-
ical drag and line-voltage variations. The
platter is driven by means of a belt and pulley
system, and playing speed is electronically
switched.

In automatic operation the GA-209 senses
record diameter. sets the playing speed ac-
cordingly. and cycles the tone arm to the lead-
in groove of the record and back to its rest at
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completion of the side. Manual operation is
conventional, except that the tone arm is re-
turned automatically to rest at the end of the
record side. The viscous-damped tone-arm
cueing mechanism is motor driven, activated
by contact buttons that light up when
touched. The rest of the manual controls are
concealed by a sliding plastic panel when not
in use. They include speed-select pushbuttons
and speed fine-tuning controls, adjustable
anti-skating for elliptical and spherical styli,
and a stop pushbutton that interrupts play and
returns the arm to rest. A unique feature of
the turntable is its stylus-force gauge, which is
built into the tone-arm rest and actually
“weighs” the arm when it is in the rest posi-
tion. Playing speed and mode of operation are
indicated by illuminated legends on the mo-
torboard. The platter and tone arm are fixed
to an internal sub-chassis that is shock-isolat-
ed from the turntable base itself by a spring
suspension.

Wow and flutter for the GA-209 are 0.08
per cent or less. Unweighted rumble is —43
dB (—65 dB with relative-audibility weight-
ing). Stylus force is adjustable from 0.75 to 3
grams. The fine-tuning speed adjustments

have a range of +3 per cent. Overall dimen-
sions of the turntable are 17Ys x 12%; x 6Y2
inches. The base is brushed aluminum with a
hinged plastic dust cover (removable). Price:
$349.50.

Circle 116 on reader service card

Pioneer SA-9900
Integrated
Stereo Amplifier

Pioneer’s recently introduced top-of-the-line
amplifier, the SA-9900, is rated at 110 watts
per channel continuous into 8 or 4 ohms
across the full audio bandwidth, measured
with both channels driven. Harmonic and in-
termodulation distortion are 0.1 per cent or
less at any level up to rated output. The con-
struction of the amplifier is unusual, with all
input and output connectors (except the front-
panel headphone jack and microphone input)
mounted on horizontal platforms on either

side of the chassis. The rear of the unit is en-
tirely given over to heat sinks and the output
transistors. Internally, the input jacks are
connected directly to the input printed-circuit
board, eliminating the capacitance contribut-
ed by intervening cables or other leads. There
are two sets of phono inputs, one of which can
be varied in sensitivity over a range of 12 dB,
and in input impedance from 35,000 to 100.-
000 ohms. Phono overload occurs at S50 mil-

livolts with maximum sensitivity and at 1 volt
with minimum sensitivity. Signal-to-noise
ratios are better than 95 dB for high-level
inputs, 70 dB for phono inputs.

The control facilities of the SA-9900 in-
clude two sets of bass and treble controls,
providing adjustment ranges of +7.5 dB at
100 and 10,000 Hz and +4.5 dB at 50 and
20,000 Hz. The controls are detented in in-
crements of 1.5 dB; all tone-control adjust-
ments can be canceled by means of a lever
switch. The large volume control is detented
(and calibrated) in twenty-two steps; printed
resistors provide the attenuation at each step.
There is also a muting switch to introduce
preset attenuation of !S5 or 30 dB. The high-
and low-cut filters have slopes of 12 dB per
octave, and they can be switched to act at fre-
quencies of 15, 30, 8,000, and 12,000 Hz. The
tape-monitor facilities handle two tape decks
and permit dubbing from one to the other
while the amplifier is handling an entirely dif-
ferent program. Two pairs of speakers are
accommodated. The amplifier has dimensions
of approximately 16Y2 x 6%2 x 16 inches; its
weight is just over 44 pounds. Price: $749.95.

Circle 117 on reader service card

Tannoy/Micro
Manual Turntables

Tannoy of England and Micro Seiki of Japan
are jointly marketing a line of four manual
turntables, two of which employ direct drive.
All four are two-speed (33Y3 and 45 rpm)
units with cast aluminum platters. The line-
leading Model TMS55DD (shown) has a di-
rect-drive d.c. servomotor adjustable in speed
over a *6 per cent range at both 33¥3 and 45
rpm. Stroboscopic markings are cast into the
edge of the platter, where they are illuminated
by a neon lamp. The similar Model TM44DD
has an internal strobe which is viewed
through a window on the motorboard. Both
models have S-shaped tone arms with balanc-
ing and tracking force adjusted by means of
their counterweights, hydraulic cueing, and
(Continued on page 12)
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NEW. INNOVATIVE. BOSE.

The first Direct/Reflecting’ bookshelf loudspeaker

The Bose Model 301. The first and only system to offer the
spaciousness and clarity of a Direct/Reflecting loudspeaker
with the convenience and beauty of a bookshelf enclosure.
Speaker design and performance from the same engineering
that produced the internationally famous Bose 901® and

501 speaker systems.

The Bose Model 301 began as a unigue engineering challenge:
create a small, low cost Direct/Reflecting loudspeaker with
maximum flexibility of placement and truly exceptional
sound. The end result incorporates three significant develop-
ments nat available in any conventional speaker:

¢ Asymmetrical Design: each Model 301 radiates a different
spatial pattern to the left and right side of the room,
providing stereo reproduction that expands beyond the
spacing of the speakers. Consequently, each speaker
of a stereo pair is constructed as a mirror image of the other.

¢ A Direct Energy Control: a control located at the top of
the cabinet allows you to select the proportion of direct to
reflected sound at high frequencies to produce the aptimum
spatial charactersistics for your particular room.

e A Dual Frequency Crossover Network: a new approach to
crossover design separates transition frequencies of the
woofer and tweeter to provide an overlap in frequency
response of over one octave. This technique minimizes
localization of sound to the woofer or tweeter alone,
and produces unusually smooth response through the
middle frequencies.

Each of these developments solves a particular problem
associated with designing a small, low cost Direct/Reflecting
loudspeaker. Now you can enjoy the “sense of presence” that
only a Direct/Reflecting speaker can offer. Stereo reproduc-
tion that expands beyond the spacing of your speakers to
accurately place the sound of instruments across the entire
breadth of your listening room.

The new Bose Model 301 Direct/Reflecting Loudspeaker.
A sound quality that you will find extraordinary from so
compact a speaker and at so low a price.

For a full-color brochure on the Model 301, write to us at

' _BOSE

TheMountain Framingham. MA 01701



“THE
BEST
TURNTABLE
IN THE
WORLD”

Acclaimed .
by the Critics. .. (

“A silent giant that's built to last
—probably forever.”
Stereo & Hi Fi Times
“The feel of precision machinery.”
Hi Fi Stereo Buyers Guide
“The turntable is almost imper- |
vious to jarring or bumping’ |
Audio Magazine |

Admired
by the Public...

“I'm glad | bought it”’
E.G., Lowell, Mass.
“It has no faults”’
H.W,, Birmingham, Ala. §
“The best turntable in the world”’
H.M,, Honolulu, Hawaii
The 598 11l comes complete
with walnut base, plexiglass dust
cover, and the world's finest
cartridge (4000 D/Il1). List price
$399.95. It plays any stereo or
4-channel records at tracking
forces so low you can't wear out
your records. Write for your free
full color “Guide to Sound Design”
EMPIRE SCIENTIFIC CORP,,
Garden City, N.Y. 11530.
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NEW PRODUCTS

THE LATEST IN HIGH-FIDELITY EQUIPMENT

integral anti-skating compensation. The units
are rated for wow and flutter at under 0.04
and 0.045 per cent, respectively; rumble is
less than —60 and —55 dB.

The Tannoy/Micro belt-driven units, the
Models TM33 and TM22, have tone arms
similar in design to those of the direct-drive
machines, except that the TM22 has a lever-
type anti-skating system. Specifications in-
clude wow and flutter of less than 0.045 and
0.05 per cent, and rumble levels below —50
dB. All four turntables have integral bases
supported by resilient feet that isolate the
mechanisms from external shock and vibra-

| tion. These are also adjustable in height for

leveling the turntables. Hinged transparent
dust covers are also supplied. The output ca-
bles have arated capacitance of 50 picofarads
per meter, making the turntables suitable for
CD-4 use. The TMS5DD has a laminated
wood base finished on all visible sides and

equipped with a small spirit level for ensuring
horizontal positioning of the platter. Its di-
mensions (with dust cover) are 18¥s x 13Y2 x
5%s inches. The other models all have metal-
finish motorboards within wood enclosures;
they measure approximately 18 x 13%2 x 6
inches. Prices: TMS5DD. $330; TM44DD
$270; TM33, $198: TM22, $168
Circle 118 on reader service card

Bozak Monitor-C
Speaker System

The Monitor-C speaker is a decoratively
styled version of a system produced by Bozak
for professional applications. It is a two-way
design, crossing over at 2,000 Hz at a rate of 6
dB per octave, with four 8-inch woofers and
an array of eight 2-inch cone tweeters mount-
ed on a supporting structure that angles them
outward to form a spherical section. The
cones of all drivers are aluminum laminated
with a latex coating.

The cabinet is fully sealed, with grille-
covered apertures at the front molding edges
to facilitate side radiation of the system. Rec-
ommended minimum power for the Monitor-
C is 40 watts per channel continuous into its
nominal 8-ohm impedance. Power-handling
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capability is rated at 150 watts program mate-
rial. Frequency response is 30 to 20,000 Hz.
A three-position switch beneath the foam
grille (attached by magnetic fasteners for easy

removal) adjusts the output level of the tweet-
er array. The floor-standing system measures
41 x 18Y2 x 15 inches; the enclosure is fin-
ished in walnut veneer. Price: $514.

Circle 119 on reader service card

Scotch Seven-inch
Metal Tape Reel

The 3M Company has designed a high-quality
7-inch aluminum tape reel as a substitute for
conventional plastic take-up reels. The
flanges of the reel are warp-resistant and have
been machined to eliminate rough or sharp
edges that might damage tape. The plastic
tape hub with three threading slots is firmly
clamped between the two metal flanges; outer

VLA
®

/\

aluminum plates around the hub area make
the reel compatible in thickness with plastic
reels. The reel is available through most deal-
ers handling Scotch brand audio tape. Price:
$9.35.

Circle 120 on reader service card

PUBLISHER'S NOTICE: Recent fluctuations in the
value of the dollar will have an effect on the price
of merchandise imported into this country. So,
please be aware that the prices quoted in this issue
may be subject to change

STEREO REVIEW



Tops all of ours
and all of theirs foo

the Sansui 881
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SANSUI 881 is our finest hour.

The most advanced model in the long line of our already famous AM/FM stereo receivers
and it's not only our best, it's the best on the market today.

Specs: 63 watls per channel minimum RMS into 8 Ohm load from 20 Hz to 20 KHz
with no more than 0.3% total harmonic distortion. 1.8 microvolts sensitivity.

Hear the SANSU! 881 at your nearest SANSUI franchised dealer—and be sure to pick up your
free copy of "The Sounds of SANSUI" or write directly to us.

.- ; |
SANSUI ELECTRONICS CORP. = =~
Woodside, New York 11377« Gardenia, California 90247 « SANSUI ELECTRIC CO LID. Tokyo, Japan 1

Sansu.
SANSU!I AUDIO EUROPE S.A. Antwerp, Belgium ¢ ELECTRONIC DISIRIBUTORS {Canada) B.C. oy i}
CIRCLE NO. 35 ON READER SERVICE CARD



SPECIAL
ANNOUNCEMENT
FOR READERS OF

Stereo Review
MAGAZINE

THE 1975 TAPE
REGORDING &
BUYING GUIDE

IS SCHEDULED TO GO
ON SALE NATIONALLY
APRIL 29, 1975

Here’s the magazine that un-
snarls the facts—helps you keep
up with all the changes and
advances In the tape market.
Its complete directories and
buying guides compare prod-
ucts feature by feature, cost by
cost—open reel, cassette and
8-track tape machines . . .
4-channel components—open-
reel and 8-track players,
recorders, decoders . . .
portable and car tape equip-
ment . .. and accessories—
microphones, headphones, raw
tape and more.

YOU CAN RESERVE
YOUR COPY NOW

AT THE SPECIAL
PRE-PUBLICATION
PRICE OF ONLY
$1.25 POSTPAID.

This offer is being made to
readers of STEREO REVIEW
Magazine only. Regular news-
stand price is $1.95; mail order
price $2.25.

RESERVE YOUR COPY NOW AT THIS
SPECIAL PRE-PUBLICATION PRICE
by completing the Reservation Form
and returning it promptly along with
your remittance in the amount of
$1.25. TAPE RECORDING & BUYING
GUIDE will be mailed to you on or
before April 29, 1975 from first-off-
the-press copies.

Tape Recording & Buying Guide,
Ziff-Davis Service Div., Dept, TR,

595 Broadway, New York, N.Y. 10012,
Enclosed is $1.25. Please reserve my
copy of the 1975 TAPE RECORDING
& BUYING GUIDE at the speciai pre-
pubiication price and mali to me from
first-off-the-press coples on or before
April 29, 1975.

Print Name
Address
City
State Zip

Residents of Caiif., Col., Fla., Ili., Mich.,

Mo., N.Y. State, D.C. and Tex. add
applicabie sales tax, SR45

PRE-PUBLICATION RESERVATION FORM

AUDIO
QUESTIONS

ono

ANSWERS

By LARRY KLE'N Technical Editor

1
1

Loud Speakers

Having read countless articles on state-
»  of-the-art speakers. I'm surprised not
to have seen any mention of what the sonnd-
pressure level of some of these high-power
monitors and loudspeakers can do to harm
one’s ears over extended listening periods —
or even for short periods at loud levels. | like
concert-level volume for rock and classical
music, but I value my hearing more than the
sensations provided by gigantic speakers de-
livering up to a 120-dB SPL. I can't see the
point of the countless dollars spent in audio
research on speakers if thev destroy what they

are designed 1o serve —the human ear.
GERRY CARLE
Rancho Palos Verdes, Calif.

A As regular readers of this column should
. be aware, | have expressed myself on
the question of excessive sound’levels at live
rock performances several times. But the fact
that a speaker is capable of delivering a 120-
dB sound-pressure level does not mean that it
is putting out 120 dB at all times. It also
doesn’t necessarily mean that there will be a
120-dB SPL at the listener’s ears even if the
speakers are putting out sound at such a level.

The sound-pressure-level potential of a
speaker is usually rated at a given distance.
An acoustic inverse-square law operates
which produces a 6-dB reduction in SPL each
time the measurement (or listener) distance
from the speaker is doubled — until the rever-
berant field is encountered, at which point
reflected energy begins to predominate over
the direct sound. Within the reverberant field,
the SPL remains fairly constant with distance.
(These figures hold only in an enclosed area
such as a concert hall; entirely different rules
apply for open-air concerts.)

I’m happy to report that in the past month
or two | have not once had to resort to the
cotton-wad ear plugs that are part of my con-
cert-going equipment. For example. even the
Jefferson Starship at a recent concert in Radio
City Music Hall was playing exactly the
“right” volume level (for me), which means
that either things are getting more reasonable
sound-level-wise, or I'm going deaf.

SQ Cassettes
There’'s a question that puzzles local
* audiophiles that I would like to pose
for possible clarification. If SQ quadraphonic
encoding can be broadcast over FM stereo
and decoded by the proper receiving equip-

ment, then why is it not possible to S Q-encode
cassette tapes in the same manner?

LEE HAaMILTON

Lumberton, N.C.

All the major matrix systems use the
A. phase relationships among the four
channels as the matrix-encoding technique
when the channels are mixed. The decoder
circuits use these phase relationships as the
“key” to tell it what elements in the mixed
signal should be assigned to each of the four
channels. If the phases in the encoded signal
accidentally get shifted with respect to each
other, the decoder becomes confused and
there’s improper decoding of the signal. The
separation may diminish and/or the sound
might appear in the wrong channel at the
wrong time.

What bearing does this have on SQ cassette
tapes? Until recently there has been no effort
to maintain phase accuracy between channels
in any home tape recorder, simply because
there seemed to be no real reason to do so.
When matrix-encoded material is recorded
and played back by the sume head, as in most
cassette decks, there should be no problem.
However, if a three-head open-reel or cas-
sette machine is used, one in which the re-
cording is made by one head and played back
by another, there may be enough phase differ-
ence between the two heads to upset the de-
coding. This means that though you can dub
your own encoded cassettes from SQ discs
and play them on the same machine with
reasonable results, it would be chancy for a
mass-production duplicator to produce SQ-
encoded cassettes since he has no way of en-
suring that the phase performance of his du-
plication equipment will match that of the
home user’s cassette player.

Incidentally, I’m told by an engineer who
has done some research on the question that it
is even very difficult to maintain phase accu-
racy during SQ and QS FM broadcasts be-
cause of all the potentially phase-shifting ele-
ments in the broadcast chain. Therefore, it
seems to be a matter of chance how accurate-
ly any particular four-channel matrix broad-
cast will be decoded.

Because the number of questions |
we receive each month is greater
than we ‘can reply to individually,
only those letters selected for use in
this column can be answered. Sorry!_l

STEREO REVIEW



The Classic Cassette
with ferri-chrome.
Truer thanchrome.

Truer than iron oxide.

In these Classic cassettes,
advanced 3M technology brings
vou ferri-chrome, a truly
superior cassette tape with not
one, but two distinct layers of
oxide. Directly on the backing is
a coating of gamma ferric oxide
designed for rich low and middle
frequencies and low noise levels.
Above it is a laver of chromium
dioxide coating for brilliant high
output at high frequencies.
Together, they combine to give
vou full-range performance never
before possible from any single-
oxide cassette tape.

To prove ferri-chrome's
remarkable fidelity, we taped a
broad spectrum piece of music
from a disc recording with our
Classic cassette, our iron oxide

CIA

Output

cassette and our chrome tassette.
Then we compared the output

of all three with the original
source on a precise Briiel and
Kjaer sound spectrum analyzer.
Our graph shows you the results.

Frequency

Along with superior fidelity,
ferri-chrome alsc offers you full
compatibility. These Classic
cassettes will deliver optimum
performance on any high quality
cassette machine you may own.

Scufcg. .

C-90

SIC

/g'
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The MasterTape. i

Scotch

But there's even more from
Scatch brand. Outstanding
Classic 8-track cartridges and
Classic open-reel tape. Both with
the'r own improved cxide. Both
super quiet. Beautifullv responsive.
Mgre brilliant than even the best
previous Scotch home recording
tagpes.

The Classics — cassette,
cartridge and reel tape — are quite
simply and clearly the best
we ve ever made for you.

3 COMPANY







Our new series is
so advanced,we expect our

first customers to be
Audio Research & Crown.

They’ll haul it back to their labs.
And play it. And play with it. And in
general, examine it to pieces to find
out How We Did It.

Sony'’s Vertical Field Effect
Transistors: What our
competitors are eating their
hearts out about.

It'sa shame the term “state of the
art” has been worn ragged in dozens
of “Thisis It, this is finally and really
It" stereoads. Because anyone in the
businesswill tell you that V-FET's are
the biggest thing since the invention
of the vacuumtube. V-FET's combine
all of the advantages of both triode
vacuum tubes and conventional
transistors. With none of their dis-
advantages.

But nobody else can take ad-
vantage of these advantages yet. Ask
anybody else how their V-FET’s are
coming. The responses will range
from a forthright and candid “we're
working on it,” to an equally forth-
right and candid “buzz off” Sony is
the first company in the world mak-
ing commercially available equip-
ment with V-FET’s. A power-amp and
integrated amp.

Herewith a partial and over-
simplified explanation of just what
in the world we're talking about.

Triode vacuum tubes:
Pros and cons.

To belabor the obvious for a
moment, in amplifiers, the name of
thegame isdistortion. And until now
triode vacuum tubes have yielded
the lowest levels around. That's be-
causeoftheir non-saturating voltage
versus current characteristics. Also,
they do not suffer from carrier stor-
age effect (which is standard equip-
ment with regular transistors, and
causes notch distortion and deterio-
ration in transient response).

So much for the good points of
tubes. They also tend to be ineffi-
cient, beginto deteriorate as soon as
you use them, and wear out. Their
high impedance characteristics gen-
erally require an output transformer
todrive the speakers. And there's no
way you can set up a true comple-
mentary circuit with vacuum tubes,
so there's no way you can get true
wave form symmetry.

b o

Harmonic distortion components.
Conventional Transistor The wave of the
of the past. future.

—
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Transistor switchin?lag. The lack of lag with V-FET‘s.—‘
One reason nearly everyone will be

~ switchingto V-FET’s.
Conventional Bi-polar

transistors: Pros and cons.

The advantages of bi-polar tran-
sistors can be dealt with in a sen-
tence. They're very reliable, very
efficient and last almost forever.
But there are a number of bugs in
the ointment.

Bi-polar transistors can become
saturated with current. And they all
cause switching lag distortion. To
obtain acceptably low levels of dis-
tortion, plus wide frequency re-
sponse, you need to pump in a lot of
negative feedback. Which can make
the amp unstable.

Plus(at no extra charge), as they
heat up, bi-polar transistors have a

1975 Sony Corp.of America.Sony. 9 W. 57 St.,N.Y., N.¥. 10019. SONY is a trademark of Sony Corp.

s}‘ ‘!

CIRCLE NO. 37 ON READER SERVICE CARD

merked tendency toward thermal
runaway (which is a fancy way of
saying they try to self-destruct).

V-FET’s: All pros. And that’s
no con.

First off, V-FET's are very reli-
able, very efficient and last almost
fo-ever. They also mazch the highly
definedtonal quality previously pro-
vided only by vacuumtubes. V-FET's
don't becomesaturated withcurrent.
But at the same time, they protect
themselves as temperatures build
up. So there's no possibility of ther-
mal runaway. Their low impedance
characteristics mean no output
transformer (the less gizmos in the
circuit, the better the sound). The
use of V-FET’s allows for better con-
trol of negative feedback, making
the amp more stable. V-FET’s don't
have carrier storage effect to cause
switching lag. And you can use
V-FET's to build a true complemen-
tary circuit, thus obtaining true
wave form symmetry. And isn't that
what it's really all about?

Onemorething. Wed be less than
forthright and candd if we didnt
admit that our new amplifiers are a

bitpricey. Asmuch as $1300 a piece.

At Sony, we've always main-
taned that, in the end, the best way
to buy equipment is to hear it for
ycurself. So were making what's
probably the best offer you've ever
heard. Have your dealer hook up our
new V-FET equipment against any-
thing made by anybcdy. If we sound
sLre of ourselves, we are.

And we're sure yourown ears will
tell you we've got the best sound
you've ever heard.

SONY



MAGNEPLANAR®}

They don't look l
like speakers.

They don’t sound
like speakers. !
They sound like |
you're there . . .

The company that \
developed the state of |

the art Tympani
Magneplanar speakers |
has now developed a
less expensive model.
the MG-11,* which is
sold exclusively ]
through Magnepan {
dealers.

With 85 square inches
of tweeter and 500
square inches of total
diaphragm area, this
speaker produces a
huge true to life
sound so real it must
be heard to be
believed.

$625.00 per matched
pair.
formerly MG 2167-F

¥

N

IIIIII M A G N EPAN
I" MAGNEPLANAR®* PRODUCTS
P.O. BOX 8642 WHITE BEAR LAKE,  MINNESOTA 55110
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Brand Name Audio
Gomponents

Write Today for Our
FREE Audio Catalog

DIXIE is one of the oldest and largest audio compo-
nent mail order houses in the country. Our prices on
brand name components are actually LOWER than
‘Discounters™. See our new catalog or call us for a |

price quote. Everything shipped factory-sealed with
full manufacturer's warranty.

’ Master Charge / Bank Amercard

___honored on mad orders _|
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PIONEER

DIXIE Hi-FIDELITY

5600 Second St., N. E., Washington, D. C. 20011
Phone: 1.202 635-4900

Please rush me your FREE Audio Catalog and
complete information. | understand there is no
obligation

Name
Address
City

AUDIO

BASICS

By RALPH HODGES

WEIGHTING

No one has ever suggested that audio-
equipment evaluation is simple: in
fact, this column’s regular excursions
through the perils of defining specifica-
tions testify to its complexity. Further-
more, even when you have grasped the
meanings of specs to the point where
you have a general idea of what is going
on and why, there is still often a “‘kicker”
lying in wait for you when you start to
compare some performance numbers.
This kicker is the system (systems. ac-
tually) of weighting.

Weighting is a technique used during a

measurement in which filters adjust
i

(weight) the relative strengths of various
frequencies involved to reflect their
pragmatic importance. For example, in
making a harmonic-distortion measure-
ment on an amplifier, what if you found
that a small amount of 60-Hz hum was
adding to the readings on the meter?
Since you want to measure distortion
independent of hum, you would be justi-
fied in using an appropriate filter to re-
duce or eliminate the effects of the hum.
This could be considered a form of
weighting. But now, suppose further that
the same trickle of hum was present
while you were trying to make a noise
measurement. Hum is a form of noise
and therefore should be reflected in the
test results. However, being low in fre-
quency where the ear is comparatively
insensitive, very small amounts of hum
are often inaudible, while a much lower
level of hiss, with concentrated energy at
frequencies where the ear is most sensi-
tive, may be quite audibie. The upshot?
Your measurement is dominated by
hum. but all you can hear from the ampli-
fier is hiss. Clearly, if the intent of your
test is to register the true annoyance val-
ue of noise, you are off target some-
where. So, through special filters, you
apply a so-called “weighting curve.”
The weighting curve most often used
for such noise measurements is the “*A”
characteristic for sound-level meters.
The curve deliberately emphasizes the
frequencies between 1,000 and 6,000 Hz

by rolling off all other frequencies — par-
ticularly those below 500 Hz. This
roughly conforms to the frequency sensi-
tivity of the ear for low-level sounds
(and, of course, you wouldn’t expect the
noise from a good amplifier to be high:
level). Presumably this puts the hum in
its proper audible place.

There are at least three weighting
curves in common use for turntable
rumble. One is the current NAB
(National Association of Broadcasters)
standard, which yields a virtually un-
weighted measurement. The purpose of
this is not so much to reflect the audibili-
ty of the rumble, but to give an idea of
the demands that will be made upon the
system’s ability to handle very-low-fre-
quency signals without distortion. The
“A” rumble standard of the DIN (the
German standards-setting organization)
is very similar. For audibility of rumble,
the two most common standards are the
CBS RRLL weighting curve and the
DIN “B” characteristic. Both of these
roll off low frequencies (again to corre-
spond to aural sensitivity); the DIN roll-
off begins earlier and is steeper, so it will
tend to give better test numbers.

Wow and flutter can be weighted also,
and usually are. This type of cyclic
speed variation is considered most audi-
ble when it occurs at a rate of about 4
Hz, and thus the weighting curve empha-
sizes that frequency most heavily and
rolls off frequencies above and below.

The trouble with weighting is that spec
sheets rarely indicate in detail what kind
of weighting, if any, was used. Take the
case of turntables. Imported makes tend
to use DIN A, B, or both. Domestic
makes are frequently cited as ‘“‘meeting
NAB standards (a rumble level of —40
dB or better, measured with the NAB
curve). Hirsch-Houck Labs gives an
unweighted figure as well as an RRLL
rating. Obviously, the situation borders
on chaos, and, unfortunately, converting
numbers from one standard to another is
impossible without knowing a lot more
than an ordinary spec sheet can tell you.
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Pioneer believes that any objective
comparison of quality/ performance/
price between our new SX-1010,
SX-939 and SX-838 AM-FM stereo
receivers and any other fine receivers
will overwhelmingly indicate Pioneer’s
outstanding superiority and value,

Our most powerful ever.

Pioneer uses the most conservative
power rating standard: minimum
continuous power output per channel,
into 8 ohm loads, across the full audio
spectrum from 20 Hz to 20,000 Hz.
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receivers the

Despite this conservatism, the
SX-1010 far surpasses any unit that
has came before it with an uniprece-
dented 100 watts of power per
channel, minimum RMS, at no more
than 0.1% tozal harmonic distortion.
Closely following are the SX-939
(70 watts RMS per channel, minimum)
and the $X-838 (50 watts RMS per
channel, minimum), both with no
more than 0.8% total harmonic
distortion. Dual power supplies
driving d'rect-coupled circuitry
maintain consistert high pow=r
output with positive stability. A fail-

jorel!

safe ci
circuitry
overioadit.

Outstandin_
for flawless

FM reception pos:
exceptionally adva.

these fine instrument
sections are designed
ceramic filters and phas
circuitry. The result is rer.
sensilivity, selectivity and
that brings in stations eftort
clearly and with maximum ct

sedaration.
L SX_-1_01p S_X-93.
FM Sensitivity (I(HF) 1.7uV  1.3uV
(th_e lower the bat:er) N B
Selectwity 90dB 80dB
the higter the beer)
Captura Ratio 1dB 1dB 1

ithe lower the better)

Signal/Noise Ratio
tthe higher the tettsr)

72dB 70dB  70a

Total versatility plus innovations

Only your listening interests limit the
carabilities of these extraordinary
receivers. They Fave terminals for
every conceivable accommadation:
rzcords, tape, m crophones, head-
sets — slus Do by and 4-channel
multipl2x conanectors. Completely
unique on the SX-1010 and SX-939 is
tape-to-tape dupl cation while
listening simultaneously to another
program source. The SX-838

ir novat2s with its Recording

ONCEST STEREC REGEVER MODEL SX 100
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Experience a ciarity of sound hmm heardfrom ,f iy S~ .
loudspeakers rooted in past technology —tme sound as clear as light of ESS Hell m it 2
motion trensformer speaker systems. - AR

ONLY the ESS Heil air-motion transform2: Haphragm can, alone, accelerate air to a speed more rapid ; : “
than its own moving surfaces. Instantly. £ccurately. Cleanly.

ONLY the £SS Heil air-motion transformer tas been acclaimed around the world as the first really new
air-movinj principl2 in five decades. -

DNLY the ESS Hei air-motion transferwer & the loudspeaker of the tuture, -
free from hondage to cones, domes, voice Coils, mass anc inertia.

When a ravolutionary new principle rec-ezbes the excitement and grandeur
of an orig nal performance with a clar ty ant dynamic power never experienced
before, technical a-guments aren't necessary. Hear the new ESS standard of
excellence yourse'f. Visit a franchised £S3 cealer, one of a handful with the
courage to premies the most advanced statz-of-the-art designs in high fidelity
—the ESS Heil air motion transformer. List2n to ESS, you'll hear sound as

clear as Rght. = y
=Y. inc.

9613 oates crive - sacramento, ca. 95827
lustrated left 10 right e the ESS amt 1 Tower 2 ami 3 ang ami 5-—four of six ESS He
air-motion i@nsformer Iudspeaker Systews. Sourd A6 ciear as hoht for every requirement £SS procugts a-e ovaslabie i CANADA Gh CAZ-TECHUD
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There's one part of your component
system you never thought could be as-
sembled as a kit. Money-saving, multi-
element stereo speakers. Build them
yourself to save up to half the retail
cost of comparable ready-built systems.
And get great sound in the bargain.

Send us your name and address
and we'll mail you our free 32-page
catalog of speaker kits, raw speakers,
crossovers, enclosures and tips on de-
sign and construction. It's practically
a manual on speaker building. Write to:

Jecakerlae

pt. SR2. 5500-35th N_E.. Seattle. WA 98105
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STEREO COMPONENTS

Largest selection of top name
brands.. .try us and see

It's worth a call

(3 01)488 9600
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6330 Frankford Ave
Baltimore, Md. 21206
All mail answered within 24 hours

Phone Daily 9 AM to 9 PM
Saturday 9 AM to 4 PM
Phone (301) 488-9600
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HORIZONS

By CRAIG STARK

F’OI_YSATU RATED TAPES

AST month I wrote about tape satura-
tion —the attempt to put more mag-
netic information on the tape than it is
capable of carrying. This results in gross
overload distortion of the shape of the
incoming musical waveform (you can
even see it easily on an oscilloscope),
and its audible effect can range from a
mild dulling of the high frequencies,
through a general muddying of the defi-
nition of the sound, to the creation of
spurious buzzes. There’s more to the
subject than [ could discuss last month,
and here is some additional information.
Leaving aside the questions of how
high a record level a manufacturer al-
lows before he calls it “0 VU,” as well as
the variations to be found among tapes,
there are two basic reasons why we ha-
bitually and unknowingly drive our tapes
into saturation. The first has to do with
the character of the musical signal, and
the second with what the engineers call
“recording equalization.”

For test purposes, pure sine waves,
with their regularly undulating peaks and
valleys, are repeatable and easily gener-
ated. But musically they sound plain bor-
ing. In music, momentary peaks (not
simply the crashing final chords of a
symphony, but the instantaneous onset
of what may sound like a rather soft
note) may hit levels that, if sustained,
would register at +20 VU — 17 VU units
above the top indication on your meter
dial' A level of +20 VU is a ten-fold
voltage increase over 0 VU, so it’s no
wonder the tape gets overloaded and dis-
torts when it gets hit with a signal that
brutal. As a practical illustration, when
recording a harpsichord for a profession-
al master tape, | don’t let my record indi-
cators get above a —7 or —8 VU read-
ing, and I take — 10 as if it were 0 VU.

“Record EQ” (equalization) creates
the other major difficulty. Depending on
tape speed, the high frequencies must be
boosted a certain amount before they
reach the tape. This is to compensate in
advance for predictable record-playback
I spoke with several industry
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authorities to get some ‘“‘ball-park™ fig-
ures on the amount of boost typically
required to record 15,000 Hz for various
tape speeds and formats. The consensus
was about as follows: at the 15-ips
speed you need only about 2 to 3 dB
(VU’s) of pre-emphasis; at 7Y2 ips you’ll
need 6 to 8 dB; for the 3%a-ips speed the
requirement rises to 14 or 16 dB; and a
cassette, at 1%/s ips, may have a 20-dB
boost applied to the signal. The reason
you can ever get away with hitting the
tape with such an exaggerated high end
is that, statistically, most music just
doesn’t have a great deal of energy in the
extreme treble frequencies, and so only a
small amount of energy is there to be
boosted. However, “most™ is not the
same as “all,” so the more treble boost
you have to employ, the more frequently
you will be driving the tape beyond its
capacity into saturation.

New oxide formulations (such as
chromium dioxide) and advanced coat-
ing processes can cut the need for treble
pre-emphasis by several decibels at the
very slow speeds, but it surely is obvious
that the less you have to use, the better.
The same applies to the extreme bass,
where current standards call for a boost
of about 4 dB at 50 Hz (N AB open-reel)
or 8 dB (cassette). Again, statistically,
you don’t encounter that many low or-
gan-pedal notes or contra-bassoons, but
when you do, nothing on a conventional
record meter will show that the tape is
actually seeing a signal level that can
drive it into saturation. That’s why there
are proposals now being made to lower
the bass pre-emphasis on cassettes and
to eliminate it altogether (following the
European standard) for open-reel.

These discussions aren’t intended as
“scare talk.” Yes, we all overdrive our
tapes into saturation a lot more frequent-
ly than most recordists, slavishly watch-
ing their VU meters, ever imagine. But
music is in the ear of the beholder, not in
the meter of the technician, and what
passes unperceived, like an artist’s mi-
nor fluff, is best left so.

STEREO REVIEW
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The Un-common Cartridges

from

ADC

The patented low-mass design
assures lower distortion and
greater tracing accuracy.

The cartridge is the least expensive but one
of the most critical components in a hi-fi
system. Its stylus is the only contact with

the complicated modulation of the record
groove. To extract every note without
distortion, especially at the high frequencies
of the audible spectrum, is the problem.

XLMwmk o

Lower mass = higher accuracy.
Since the magnet itself in a moving magnet
cartridge contributes significantly to its
mass, ADC created and patented an
“induced magnet" cartridge that reduces
the mass in the moving system. This allows
the stylus to track with a lower force
resulting in superior tracing accuracy and
low distortion.

Super
XLMnk o
CD-4 with
Shibata type
stylus

You can actually hear the difference.
Ask your hi-fi dealer to demonstrate the
comparison between an ADC cartridge and
any other brand. There is an audible
difference that can easily be distinguished.

A modestly priced ADC cartridge may be all
you need to upgrade the sound of your
entire hi-fi system—and there's a model
compatible with every brand of manual

- turntable or record changer.

Send for a free detailed brochure of the
complete line of ADC cartridges.

VLMunk

A BSR Company * New Milford, Conn. 06776
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Radio Shack deals...

from the top of its decks! /

The top of our Realistic® line. An Auto-Reverse Dolby deck
for 2-hour stereo recordings without flipping the cassette

FREE new 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

Stereo ¢ Quadraphonic ¢ Phonographs
TV Antennas ¢ Radios e Citizens Band
Kits e Recorders e Tape ¢ Tools
Auto Tune-Up e Electronic Parts
Test instruments ¢ More!

164 pages of the finest in
home.and hobby electronics
Respected brand names like
Realistic, Micronta, Archer
Science Fair — and they're
available only at Radio
Shack stores and dealers
nationwide! Seewhat'sreally
\ new in electronics by getting
| this catalog now

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW
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Mail to Radio Shack, P. O. Box 1052,
Catalog Ft. Worth, Texas 76101. (Please print.)
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The Realistic SCT-7 with Auto-Reverse. What convenience!
You can record or play an entire concert, on both sides of the
tape, for two uninterrupted hours. Or record or play on just
one side with Auto-Stop. Or play an entire cassette over and
over without stopping. The SCT-7 does it all—automatically.
And what features and sound! Dolby* noise reduction system.
Bias switch for CrO, or standard tape. Record edit button to
insert silence between selections. Headphone jack. Big,
illuminated VU meters. And lighted indicators for record, tape
travel direction and Dolby. U.L. listed. What a deal! #14-897.

“‘Dolby is a trademark of Dolby Laboratories. Inc

. .. and an 8-track deck that's loaded!

1499
Sl

The Realistic TR-801 with Digital Timer. It couldn't be easier
to use. The unigue timer shows the minutes and seconds re-
corded on each cartridge — you always know exactly how much
time remains. And pushbuttons control everything. Auto-Stop
and-eject at the end of each program or just program-4. Repeat
and continuous play. Pause and fast forward. Manual power-
eject. It makes you a recording pro. U.L. listed. #14-925.

There's only one place you can find them . . .

=& Radio fhaek

A TANDY CORPORATION COMPANY
OVER 3000 STORES * 50 STATES « 7 COUNTRIES

Retail prices may vary at Individual stores and dealers

Master Charge or
Bank Americard at
participating stores
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/" TECHNICALTALK

By JULIAN D, HIRSCH

® HOW WE TEST CASSETTE RE-
CORDERS: Certain measurable char-
acteristics of a recorder, especially its
frequency response, signal-to-noise ra-
tio, and distortion, are critically de-
pendent on the type of tape used during
the measurements. A recorder is (or
should be) adjusted at the factory to
give optimum results with some specific
type of tape. If a different tape is used
during later lab tests, there is a good
chance that there will be substantial dif-
ferences between the manufacturer’s
ratings and the test lab’s data.

This being so, one would expect the
instruction manual of every cassette
recorder to state clearly that the machine
should be used with brand “XYZ"” tape
for best results. A few do, but most of
them simply ignore the whole matter,
perhaps in the hope that no one will no-
tice the difference anyway. The con-
sumer might not, but a test lab would
find it hard to miss. For this reason,
STEREO REVIEwW always asks the re-
corder manufacturer to make a tape rec-
ommendation and, if possible, to supply
as well the actual cassette(s) used to
check out the machine in his own service
laboratory before it is sent to us. Again,
some comply, but many do not.

When confronted with a machine
whose adjustments are unknown, we try
several representative cassette brands,
especially when the recorder has bias
andjor equalization switching for more
than one type of tape. These switch posi-
tions are sometimes cryptically marked,
with some common nomenclature being
NORMAL, STD, LH, LN EX, FeCr, and
CrQ,. The last three are fairly unequivo-
cal, referring to Nakamichi EX, ferri-
chrome tapes, and (fortunately) any
brand of chromium-dioxide tape. The
first four, however, are less well defined.

It seems that no tape manufacturer
likes to admit that he makes a ‘‘normal”
tape, preferring to be known for his *‘low
noise” or ‘‘high energy” formulations.
Many recorder manufacturers expect

APRIL 1975

their products to be used with these
premium tapes, and therefore assume
that the NORMAL bias will be applied to
them. On the other hand, others recog-
nize that not all tapes are the equal of
such premium types as TDK SD and
ED, Maxell UD, etc., and design the
NORMAL bias for normal run-of-the-mill
tapes and the LH (or whatever) bias for
tapes requiring higher than normal bias.
In the absence of other information we
(like any consumer) must depend on
trial-and-error methods to discover the
optimum combination of tape and re-
corder bias.

Let us assume that we have solved the
tape puzzle. Because of the considerable

TESTED THIS MONTH
o

Nakamichi 500 Cassette Deck
Micro/Acoustics QDC-1e Cartridge
Sansui QRX-7001 Receiver
Akai GX-400DSS Tape Deck

amount of recording equalization (boost)
used in cassette recording, it is very easy
to saturate (overload) the tape at high
frequencies. The overall record-play-
back frequency response is measured at
a low input-signal level (usually —20 dB)
to check the response below the satura-
tion point. We also measure the response
at a 0-dB recording level to judge overall
susceptibility to tape saturation. It is in-
teresting to observe that the *“0-dB”
curve, which begins to drop rapidly
above a few thousand hertz, frequently
crosses the —20-dB curve at some fre-
quency between 10,000 and 15,000 Hz.
In other words, above that frequency
there is less playback output froma 0-dB
signal than from a signal 20 dB weaker.

On a given recorder, the frequency at the
“crossover” area can serve as a rough
figure of merit for comparing the satura-
tion characteristics of different tapes.
When the same tape is used on different
recerders, it can provide an indication of
the amount of recording equalization
used in a specific machine (which cannot
actually be measured without getting
into the machine’s circuits) and thus, by
inference, the high-frequency effective-
ness of the recording head.

The overall record-playback frequen-
cy response of the recorder is measured
with an automatically sweeping signal
covering the 20- to 20,000-Hz range in
about one minute. The playback re-
sponse is plotted by a graphic level re-
corder whose chart movement is auto-
matically synchronized to the frequency
sweep. Almost all cassette recorders
have a cyclic variation in their low-fre-
quency response due to the head design.
Usually beginning at about 300 Hz, this
can become quite large at frequencies
below about 100 Hz (although we have
never been able to hear its effects on
actual program material). Our frequen-
cy-response figures include this low-fre-
quency variation, although we suspect
that many manufacturers average the
fluctuations to come up with a more at-
tractive curve.

Since the recorder’s own meters are
generally the user’s only guide in setting
and monitoring signal levels, we believe
that they should be the reference for
other aspects of the recorder’'s per-
formance. However, enough data is pro-
vided in our reports to enable the inter-
ested technical reader to convert our
data to any of the other reference levels.
We therefore initially measure playback
distortion (at 1,000 Hz) with the recor-
der’s meters indicating a 0-dB recording
level. Then we increase the input signal
until 3 per cent total harmonic distortion
(THD) is measured. We also note the
meter reading when playing standard
Dolby-level reference tape with a stand-
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ardized (200 nanowebers per meter) flux
reference.

Actually, the record-playback fre-
quency-response curve does not change
appreciably when switching from one of
the three reference levels to another,
since they all fall within a span of sev-
eral decibels. When we measure the sig-
nal-to-noise ratio (S/N) of the recorder
we also use the meter’s 0-dB point as a
reference, but adding the meter-reading
differences corresponding to either 3 per
cent THD or a known flux level to our
S/N figures converts them to any of the
other references.

To measure the S/N ratio, we record a
1,000-Hz tone at the unit’s 0-dB meter
point, then remove the input signal and
continue to record with only the bias
current applied to the tape. On playback,
the output noise in the latter portion of
the tape is compared with the reference
output. Since a measurement with a
wideband meter includes considerable
noise beyond the audible frequency
range, we also measure through an 1EC
“A’ weighting filter, which rolls off the
inaudible low and high frequencies to
give a better correlation with subjective
effects. The same measurement is re-
peated with the Dolby or other noise-
reduction system in use, if available.

Aside from requiring a set input-signal
reference level, the Dolby-B circuits
depend on having an essentially flat fre-
quency response within the recorder
over its operating frequency range. Any
aberrations in the basic recorder re-
sponse (and/or the tape’s response) will
be exaggerated by the Dolby playback
processor, which continuously adjusts
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the playback frequency response in ac-
cordance with the signals it receives
from the tape. To judge the accuracy of
the “tracking” of the Dolby record and
playback functions, we repeat the fre-
quency-response measurements at levels
of —20 and —30 dB, both with and with-
out the Dolby system in the circuit. If
everything is working well, the two sets
of curves should be alike within about 2
dB. In practice, there is frequently a dif-
ference at the low-level higher frequen-
cies. Even if there are no obvious audi-
ble effects from this lack of tracking, it
can reduce the effectiveness of the Dol-
by noise reduction by several decibels.

It is also important that the recorder’s
playback equalization conform to indus-
try standards (120 microseconds for fer-
ric-oxide tapes and 70 for CrQ, tape)ifit
is to produce a correct playback frequen-
cy response from tapes made on other
machines or duplicated commercially.
The playback response is measured with
a standard test tape having “spot” fre-
quencies recorded at intervals from 30
or 40 Hz to a high of 10,000 Hz. The
flux levels on these cassettes are sup-
posed to be accurately controlled so that
a correct playback-equalization charac-
teristic will give a flat response. The
azimuth of the recording head used to
make these tapes (which are all first-gen-
eration, or master, recordings) is also set
very accurately, so the tape can be used
for adjusting the recorder’s head azi-
muth. At present, technical limitations
restrict the highest frequency of these
test cassettes to 10,000 Hz, although
almost any home machine can go higher
than that.

We use several makes of test cassettes
and find surprising differences between
them. Although these differences rarely
amount to more than about 3 dB and
tend to occur at the frequency extremes,
sometimes the various response curves
they yield on the same machine bear
little resemblance to each other. Since
cassette-recorder manufacturers gen-
erally do not specify playback frequency
response separately, this does not cause
a conflict in verifying specifications, but
it could explain the differences between
the “playback-response” curves pro-
vided by different test labs.

Other cassette-recorder measure-
ments involve the mechanical aspects of
its operation. Ideally, flutter (a rapid,
“fluttery”” speed variation) should be
measured with a standard low-flutter test
tape. Unfortunately, most flutter test
cassettes have a minimum flutter specifi-
cation of 0.1 to 0.2 per cent, so they are
of little value for testing recorders whose
flutter ratings are at about the same per-
centage level. We therefore also measure
the combined record-playback flutter
directly on a cassette made from the
3,000-Hz signal output of our flutter me-
ter. This type of measurement usually
gives a somewhat higher reading than a
“single-pass’ test-cassette playback flut-
ter measurement (assuming that the re-
sidual tape flutter in the test cassette is
considerably less than that of the ma-
chine being tested) since some flutter is
always introduced during recording and
some during playback. However, when
we get a lower figure in a combined mea-
surement than with the test cassette, we
accept it as being more representative of
the recorder’s true performance. Our
flutter meter gives an unweighted r.m.s.
reading, which is greater (by 20 to 50 per
cent) than the weighted readings cur-
rently used by many manufacturers.
Nevertheless, a reader can validly use
the unweighted readings for comparing
different recorders tested by us.

Absolute tape speed is difficult to
measure without a test cassette having a
precisely known frequency. Many flutter
tapes have a tolerance of as much as !
per cent on their 3,000-Hz tones, but
some are more accurate and can be used
with a frequency counter to give a fair
indication of the recorder’s speed accu-
racy. It is not possible to check this by
recording a known frequency and play-
ing it back on the same machine, since
the same speed error would be present
during both recording and playback and
would therefore cancel out. Fortunately,
even the | per cent speed error generally
considered acceptable for cassette re-
corders is not likely to cause a noticeable
pitch shift, and most of the machines we
have checked appear to be much more
accurate than that (0.5 per cent or better
being typical).

Our other cassette-recorder tests in-

(Continued on page 28)
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Almost every skier up
here today has a gimmick.
Find the one who doesn’t.
1. Nope. He's Sandford R.
Brochure, resort owner.
Gimmick: Every weekend predicts "two inches of powder is com-
ing!"” (I's his wife—wearing heavy make-up.) Just bought
some super-cool menthol cigarettes, and they turned to slush.

2. She's Althea Home. Gimmick: Stretch pants so tight she
mends them with spray paint. Thinks a ski pole is an athlete

from Warsaw. 3. An abominable snowman. 4. No, he's

Theyre not for

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

the Camel Filters smoker?

©1974 R. J. Reynolds Tobacco Co.

Boyer U. Dumm, beginner. Skis like a man being attacked by a lumber
yard. Has been picked up so often by ski patrol, they've sewn a .
handle on his jacket. His filter cigarette's taste is recessed so far,

it needs lift tickets to bring it out. 5. Right. He likes to put on skiis

—not his fellow skiers. Wants his cigarette without fancy fads

and gimmicks, too. Camel Filters. No nonsense. Just good

taste and great tobacco. 6. He's Gay Abandon, ski model.

He’s either wearing a huge fur hat—or his e e
head is unravelling. Thinks a giant slalom -—i

is something you buy in an Italian deli.

7. A pigeon, on his way to a formal dance.

Camel Filters.

(but they could be for you).

19 mg."tar", 1.3 mg. nicotine av. per cigaren FTC Report OCT. '74.







The 360S

...following the leader.

When we introduced the 450, it became
the leader in cassette technology. (It
still is.) We followed up with a less
expensive version, the 360S, and it
became a leader in its price category.

Now, you're going to be in for a
round of so-called “revolutionary” new
cassette machines two years behind
the 450. There will be claims of
advanced new drive mechanisms, a
few new gadgets and gimmicks, and,
of course, mighty hefty prices.

But there won'’t be claims of
better overall performance, assuming
the claims are truthful. One of the last
remaining cassette problems is wow
and flutter. The 360S has remarkably
little—less than 0.07% WRMS. Oddly,
that’s the same figure all these

“‘revolutionary” machines

. are skirting.

Naturally, the 360S features Dolby*
noise reduction...separate 3-position
bias and equalization switches...a dual
function metering system including
VU meters and a peak indicator light
...a memory digital counter and
automatic shut-off. And, it has
a hassle-free guarantee for two full
years, including specifications!

If you're looking for a quality
cassette deck, your nearby TEAC
retailer is an excellent place to start
(after all, he’s had experience with
the machines that started it all). You'll
find that our retailers are well informed
and helpful in general. Rare qualities,
so there can’t be many of them. You can

find the one nearest you by calling
(800) 447-4700* We'll pay for the call.

*In Illinois, call (800) 322-4400

THE TEAC 2-YEAR WARRANTY.

For two full years from the date of
purchase, any TEAC TAPE DECK
returned with warranty card and
freight prepaid by the original
registered purchaser to TEAC or its
nearest authorized service station
will be repaired free of charge for
defects in workmanship or material.
The same applies to TEAC car stereo
decks for a perind of one year. This
warranty only covers TEAC products
purchased in the U.S.A.

TEAC

The leader. Always has been.

*Dolby is a trademark of Dolby Laboratories Inc.

TEAC Corporation of America, 7733 Telegraph Road, Montebello, California 90640,



clude such items as input sensitivity at
the various inputs (for a 0-dB recording
level), playback signal-output level from
a 0-dB input-signal recording, the in-
crease in recorded noise level through
the microphone inputs, overload level of
microphone inputs, and the time re-
quired to handle a C-60 cassette in fast
forward and rewind. We check the meter
movements’ ballistic response by apply-
ing a 0.3-second tone burst and compar-
ing readings with a constant signal of the

same level. A true “VU” meter will read
within | per cent of its steady-state value
on such a signal burst, but very few re-
corder meters meet that requirement.
Summarizing, until there is “‘complete
disclosure” by cassette-recorder manu-
facturers of the relationship between
their bias/equalization switch settings
and specific tape brands, or at least of
one brand and type for which their per-
formance specifications can be guaran-
teed, there is little chance of our mea-

surements’ precisely matching the manu-
facturer’s published specifications (un-
less, of course, his ratings are so con-
servative as to represent ‘‘worst case”
conditions). But, unlike the situation
with some other audio components
(speakers and tuners, for example), once
the conditions of the tests are tightly
specified in respect to the tapes and the
weightings used, there is no great prob-
lem in correlating measurements made in
different laboratories — or factories.

FQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Nakamichi 500 Stereo Cassette Deck

® NAKAMICHI RESEARCH is best known for
its three-head cassette recorders, which are
generally acknowledged to be among the fin-
est cassette machines currently available.
They are priced accordingly. Much of their
fine performance is due to the use of separate
recording and playback heads. Nakamichi has
now announced a moderately priced two-head
machine that approaches the frequency re-
sponse and dynamic range of their higher-
priced units. This has been achieved, accord-
ing to Nakamichi, by a new ‘‘focused-gap”
crystal permalloy head.

The Nakamichi 500 is a top-loading cas-
sette deck with a few unusual features. On its
horizontal panel are six slider controls for left-
and right-channel recording-gain adjustment
of the line and microphone inputs (which can
be mixed), plus a third center BLEND MIC in-
put-level control and a single playback ouT-
PUT control. To the left of the controls is the
cassette well, with a large clear window in its
hinged cover. Nearby is the index-counter
reset pushbutton and a MEMORY button that,
when pressed (and when the tape has already
been put into REWIND), automatically stops
the tape when the counter reaches the *“000™
point previously preset by the user.

Along the front of the machine are the six
piano-key transport controls labeled REC,
REW, EJECT/STOP, PLAY/REC, F. FwD, and
PAUSE. The controls are entirely mechani-
cal in their operation. and the EJECT/STOP key
must be pressed before going from any
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mode — including fast forward and rewind —to
any other. A light pressure on EJECT/sTop
stops the tape, and further pressure ejects it
from the cassette well. The transport is oper-
ated by a single servo-controlled d.c. motor
with tachometer feedback to maintain a con-
stant speed under varying line-voltage condi-
tions —or 50-Hz European line frequency.

Along the right front of the recorder, near
the level controls, are four toggle switches.
BlAs and EQ switches adjust recording bias
and recording and playback equalization for
different types of tape. Each has positions for
CrO,. Ex, and NORMAL tapes. This last is used.
for most high-quality tapes such as TDK SD,
while the Ex position is intended for Nakami-
chi EX, a new *high-energy” tape. (The in-
struction manual gives suggested switch set-
tings for many popular tapes.) Another switch
turns the Dolby system on and off, and in its
third position supplies a standard Dolby-level
tone to the recording circuits for calibrating
the Dolby level for use with any kind of tape
(the adjustments are behind a cover in the rear
of the recorder). The last switch turns on the
recording-level LIMITER, a fast-acting circuit
that goes into operation (to prevent excessive
recording levels) only at signal peaks exceed-
ing 0 dB. There is also a pushbutton power
switch.

The two angled, illuminated level meters
are among the most unusual features of the
Nakamichi 500. They are peak-reading me-
ters with a very fast response (150 millisec-

onds) and a slow decay time (about 2 sec-
onds), and they effectively hold signal-peak
indications for a short period rather than con-
stantly moving, as is common for most “VU™
indicators. The *“0-dB” calibration corre-
sponds to the Dolby level (200 nanowebers
per meter), and is also the maximum record-
ing level. A semi-logarithmic meter scale
gives useful indications down to a —40-dB
level, unlike other meters that have a range of
20 dB at most. Lights between the meters in-
dicate record and Dolby status. Along the
front edge of the recorder are the headphone
jack (for 8-ohm phones; some higher-imped-
ance units do not provide adequate volume),
and three Y4-inch microphone jacks for the
left and right stereo microphones and a third
center-blend microphone. In the rear of the
machine are the signal inputs and outputs and
a slide switch for the input filter that removes
any residual 19-kHz pilot carrier when re-
cording stereo FM programs. The 500 is fin-
ished in black with white wood side panels. It
is 15 inches wide, 4Y2 inches high, and 10
inches deep; it weighs approximately 15Y2
pounds. Price: $399.

® Laboratory Measurements. We first mea-
sured the playback frequency response with
Philips TC-FR (“standard” equalization) and
Teac MTT116SP (CrO, equalization) test
cassettes. With the standard tape the response
was *2 dB from the test cassettes’ lower
limit of 40 Hz to the upper limit of 10 kHz.
The CrO, cassette measured +1.2 dB over the
same range. A 0-dB recording level required
an input of 60 millivolts (line) or 0.18 milli-
volts (mic) at maximum gain settings. The M1C
inputs overloaded at a relatively low 17-milli-
volt input, so that an external attenuator may
be necessary with certain microphones for
recording some types of live music. The cor-
responding playback output, which also read
0 dB on the meters, was about | volt with the
output control set to maximum. A reference
Dolby-level test cassette gave a 0-dB meter
indication.

Our “‘normal” tape was TDK SD, for
which the recorder was biased. Nakamichi
EX and Chrome tapes were used for the Ex
and CrO, switch positions. For a 1,000-Hz

(Continued on page 32)
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KENWOOD RECEIVERS
...when only the best will do

Three magnificent stereo receivers from KENWOOD
give you a choice of powér, a choice of
sophisticated features...but the same
mcticulous engincering throughout
foe the best in musical reproduction.

KR-5400. . . Everything you need
for great stereo: 35 watts per
channel (Min. RMS @ 8 ohms,
20-20k Hz, with no more than
0.5% Total Harmonic Distortion)
= Direct Coupling = Phase-Lock-
Loop MPX s Provision far 2
PHONQS, AUX, dual tape system,
3 stereo speaker systems =
4-channel ready

KR-6400...Superb sound. plus
totai control flexibility: 45 watts
per channel (Min. RMS @ 8 ohms,
20-2Ck Hz, with no more “han
0.3% Total Harmonic Distortion)
s Direct Coupling = Phasa-Lock-
Loop MPX = Dual Tape System
with Tape-Through' Circuit for
uninterrupted dubbing ® Provi-
sion ‘or 2 PHONQS, AUX, 3 stereo
speaker systems = 4-channel ready

KR-7400 .. .The uitimate juxury

In stereo sophistication: 63 watts
per channel (Min. RMS @ 8

ohms, 20-20k Hz, with no more
than 0.3% Total Harmonic Dis-
tortion) = Direct Coupling ®
Phase-Lock-Loop MPX = Bual Tape
System with ‘Tape-Through' Cir-
cuit for uninterrupted cubbing

a Triple-Tone Controls » Provision
~for 2 PHONOS, AUX 3 stereo
2aker systems = 4-channel ready

Vo i brrvenss,

KENWCOD offers a comaslete line of seven AU /FM-stereo
receivess with a range of power, sophistication and unique features.

For infcrmation, visit yoar KEN'‘WOOD Dealew, or write . ..

@ KENmon 18777 S. Groadway, Gardena, CA 93243 » 72.02 Fifty-Hrst Ave.. Woodsida, N.Y, 11377ein Cenads: Magnasonic Canada, Ltd.
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Belt, rim, or direct drive?

Some reasonably unbiased comments from the people who make all three.

Manufacturers of turntables with just one type
of drive system— belt, rim, or direct-drive—naturally
favor their own. Dual, however, makes all three, and
we fully agree with Julian Hirsch who said: "It would
make little difference if the platter were powered by
well-disciplined hamsters on a treadmill. It is the end
result that counts!”’

The belt-drive system.

The main benefit of the belt-drive system is its
effectiveness in filtering out motor vibration. It is a
simple system that can be used with light duty motors
and platters, and lends itself to
low-cost manufacture.

The belt-driven Dual
601 is not compromised. It
employs a high-torque
8-pole synchronous motor

which drives a 4.5 pound dynamically-balanced platter,

taking full advantage of aheavy platter’s flywheel
effect to filter out speed variations.

Thus, music lovers who prefer belt-driven single-
play design can now enjoy the precision and
performance of a Dual.

The rim-drive system.

Inthe rim-drive system, the platter is driven by an
idler wheel which disengages when not in play. Since
each part must be machined and carefully quality-
controlled for perfect concentricity, this system is not
inexpensive to make. When correctly made, it will
perform not only precisely, but reliably and durobly

More audio experts—
hifi editors, record reviewers,
engineers and music/equipment
magazine readers—own and
continue to purchase Duals (with this system) than any
other make of quality turntable.

The direct-drive system.

Indirect-drive systems, the motor rotates at record
speed and drives the platter directly, without need for
intermediate coupling. The result is a somewhat

quieter and smoother platter rotation than is achieved
with any other system. But direct-drive motors require
a much more expensive technology.

The most advanced of all direct-drive systems is
in the Dual 701. Among the )
exclusive features of its /
electronic motor: two sets &
of overlapping field coils
that provide a totally gapless
magnetic field that eliminates the
successive pulses common to all other motor designs.
Result: almost total elimination of wow and flutter.

How drive system performances
compare.

Asmeasured by the highly conservative European
standard (DIN), the performances of the rim-drive
1229Q and the belt-drive 601 are identical: weighted
rumble: -63dB; wow and flutter less than 0.06%.The
direct-drive 701 does even better: weighted rumble,
-70dB; wow and flutter, less than 0.03%.

Although the 701 specifications are more
impressive than those of the 1229Q and 601, you are
not likely to detect any difference unless your other
components afso meet the highest possible
performance standards and you are an exceptionally
critical listener:

So much for drive systems.

We now suggest you forget about differences
amongdrive systems andsimply decide which turntable
best suits your requirements for total performance
and convenience.

With a reasonable amount of bias, we also
suggest your decision can be made quite happily from
among the three types of Duals now available: Our
automatic models with provision for multi-play, priced
from $129.95 to $259.95.The belt-drive 601 at $270.
Or the direct-drive 701 at $400.

United Audio Products
120 So. Columbus Ave., Mt. Vernon, N.Y. 10553

Exclusive U.S. Distribution Agency for Duol
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he belt-drive Dual 601.
Fu ly automatic, single play.
$270, including base
ond Just cover.

Fe rim-drive Dual 12295Q.

iUdy automatic plus
muki-ploy. $259.95, less
Bseond dust cover.

The electronic direct-drive

Dual 701. Fully outomatic,

singee play. $400, including
bose and dust cover.




test signal at a 0-dB recording level, the play-
back distortion was between 2.2 and 2.5 per
cent, depending on the tape. The reference
distortion of 3 per cent was reached with a
+1-dB input for TDK and EX tapes, and at
+1.5 dB with CrO, tape. The unweighted sig-
nal-to-noise ratios (S/N) were, respectively,
49.5,48.3, and 54 dB with these three tapes.
With IEC “A” weighting, the S/N improved
to 53.2, 51.8, and 58.5 dB. Using the Dolby
system, the weighted S/N was 64 dB, 60 dB,
and 64.8 dB, respectively. At the maximum
setting of the microphone-input control, the
noise increased by a negligible 3 dB.

The flutter (wow was unmeasurable) was
0.13 per cent, and the overall record-playback
flutter was 0.12 per cent (both measurements
are unweighted rms). The tape speed on our
sample appeared to be about 0.75 per cent
fast —well within normal cassette-machine
tolerances. An internal factory adjustment
can be used to reset the speed if necessary.
The fast wind and rewind speeds were rela-
tively slow, with a C-60 cassette running
through in about 2 minutes.

The overall record-playback frequency
response was measured with the three tapes
mentioned as well as with several other popu-
lar brands. The differences between the three
basic tapes (with the machine set appropriate-
ly) were minor, all having an exceptional fre-
quency response within =2 dB from approxi-
mately 25 to 18,000 Hz at a —20-dB level.
The 0-dB frequency response coincided with
the —20-dB curve between 14,000 and 15,000
Hz, which is typical of good cassette and re-
corder performance. We also repeated this
test with the new 3M Classic cassette, a two-
layer ferrichrome tape, using the ex bias and
equalization. The frequency response (+2 d B)
extended to beyond 19,000 Hz, and the 0-dB
response remained strong to beyond 15,000
Hz and well above the —20-dB level all the
way to 20,000 Hz. The Dolby circuits
“tracked” properly over the full operating
range, with less than 1.5 dB difference be-
tween the response with Dolby in and with it
out. The multiplex filter introduced a slight
2.5-dB peak at 15 kHz, and then cut off
sharply to about—30 dB at 19 kHz.

® Comment. The Nakamichi 500, in spite of
its staid appearance, is an exceptional re-
corder. For one thing, it is mechanically the
quietest cassette deck we can recall using
(perhaps the Nakamichi 700 was as quiet, but
we did not have one on hand for a compari-
son). In the fast tape speeds, only a faint whir
indicated that the machine was running. Al-
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The highly refined record/plavhack head of the Nakamichi 500 is at center. This is the view
that would be seen from the muachine's rear edge. looking forward toward the transport kevs.

though the functions of the six all-black piano-
key transport controls are labeled in white let-
tering, in some weeks of use we never did feel
confident that we could hit the right control
without careful attention. Some color-coded
symbols on the keys would help. The com-
bined EJECT/sTOP lever, which is found on
some other recorders, also required finesse to
operate; slightly too much pressure and the
cassette pops out when you only want it to
stop. The meters, however, more than make
up for these minor annoyances. They are su-
perb. We have never used a tape deck, either
cassette or open-reel, whose meters gave such
an unambiguous and useful indication of the
program level. Since there is little ‘‘head-
room” above 0 dB, it is important to keep
peak levels below that point, but we found
that average readings of —5 dB or so were
sufficient to prevent any audible saturation
effects. The limiter also worked effectively,
having no apparent effect below 0 dB, but

coming into action almost instantly to keep
the recorded level from exceeding that value
at any time.

As for its sound, we have often stated in
reviews of the better cassette decks that a
number of them can dub from FM broadcasts,
records, and most tapes (excluding master
tapes whose dynamic range has not been re-
stricted) with absolutely no degradation of au-
dible guality. The Nakamichi 500 certainly
does all of that, and furthermore makes it look
easy. We would say that in the key specifica-
tions of frequency response, S/N, and distor-
tion, it is at least the equal of any under-$500
cassette recorder we have tested, and better
than most. Only in its flutter measurement
(which is nevertheless very good for a cas-
sette machine) does the Nakamichi 500 fail to
match a handful of the finest cassette decks
we have tested, most of which cost apprecia-
bly more than $399!

Circle 105 on reader service card

Micro/Acoustics QDC-1e Phono Cartridge

® THE Micro/Acoustics QDC-1 is a stereo
phono cartridge using permanently polarized
electret elements to convert stylus motion to
an audio-signal voltage. The electret is, in
effect, a capacitor with a permanent electric
charge in its dielectric. It responds to flexing
or pressure by developing a voltage. In
some respects, its action resembles that of a
piezoelectric transducer, although its physical
principles are quite different. Like the piezo-
electric cartridge, the electret is an amplitude-

responding device, but its response can be
converted to a velocity basis by using a rela-
tively low-resistance termination built into the
cartridge. (An amplitude response means the
greater the stylus deflection, the higher the
output; a velocity response means the fuster
the stylus deflection, the higher the output.)
The stylus cantilever of the QDC-1 is piv-
oted at the coupler that transfers its motion
to the two generating elements. A symmetri-
(Continued on page 36)
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Choose one of these critically-acclaimed
multi-record albums for up to 75% off!
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cal internal construction provides the neces-
sary stereo channel separation. Having no
mmductive elements (the output impedance of
the cartridge is essentially a pure resistance of’
about 8,000 ohms), the QDC-1 is uncritical as
1o the load it *sees.” ftis intended for opera-
tion into the standard preamplifier input im-
pedance of 47.000 ohms. but different load
resistances change only the magnitude of its
output, and its frequency response s not af-
fected significantly by load cupacitances as
high as 2,000 picofarads. As a further benefit.
the preamplifier equalization is also unaftected
by the electrical parameters of the cartridge.
In the QDC-1, there are no electrical reso-
nances; the mechanical stylus resonance is the

The low-frequency tracking characteristics
of the QDC- le suggest that its compliance is
not as high as that of some of the latest mag-
netic cartridges. and this was confirmed by
the low-frequency arm/cartridge resonance of’
9 Hz (which is actually a more desirable fre-
quency — because of its reduced tendency to
interact with record warps —than the 7 Iz or
so that we often measure in similar tone
arms). The conventional 1M distortion test,
using the Shure TTR-102 record, showed ac-
ceptable distortion levels falling between 2
and 4 per cent up to a velocity of about 20
cm/fsec. However. the distortion did not
become excessive. even at the maximum level
of 27.1 cm/sec, where it was 8 per cent (many

in the 5.000- 10 8.000-Hz region, {ollowed by
a comparable nrse centered at 15,000 Hz.
Overall, it was an excellent 2 dB over the
tull audio range. Channel separation was bet-
ter than most cartridges, exceeding 30 dB
through the mid-range, typically about 20 dB
at 10,000 Hz, and about 10 dB at 20.000 Hz.
The crosstalk. as well as the frequency re-
sponse. was virtually identical on both chan-
nels. attesting to the symmetry of the car-
tridge’s internal structure. The output was
3.85 millivolts for a velocity of 3.54 cm/sec.

® Comment. A sheet accompanying the car-
tridge warned that ground loops can introduce
hum when the QDC- e is used in certain rec-
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At left. the upper curve represents the averaged frequency response of the cartridge’s right and left channels. The distance (calibrated
in decibels) between the two curves represenis the separation berween channels. The oscilloscope photograph of the cariridge’s response
10 a 1.000-11z square wave is an indication of the cartridge’s high- and low-frequency response and resonances. Ar right, the distortion of
the cartridge for various recorded velocities of the TTR-102 and TTR-103 1est records is shown. Note that the high velocities on these
discs constitute extreme tests of cartridge performance, and the numbers cannot be compared directly with distortion of other components.

onlv one. and it is controlled by mechanical
damping in the cartridge.

The Micro/Acoustics QDC-1 is available
with a choice of user-replaceable styli that use
nuge diamonds. These presently include a 0.2
x 0.7-mil elliptical and 0.5-mil spherical sty-
lus, and soon to come is a “Quadra-Point™
CD-4 stylus. Each stylus assembly has a
hinged stylus guard. The cartridge output
(nominally 3.5 millivolts) and load require-
ments are compatible with any stereo ampli-
fier, and its mounting dimensions and output
terminals are standardized for easy installa-
tion in any tone arm. The rated tracking force
is between 0.75 and 1.5 grams for the ellipti-
cal stylus. and between 0.9 and 1.5 grams for
the spherical and CD-4 styli. Prices: QDC-
le. $110; QDC-1s. $100: QDC-1q (CD-4).
$120.

® Laboratory Measurements. We tested the
Micro/Acoustics QDC- te installed in the arm
of a Dual 601 record player. To track the
highest levels on our test records. it was nec-
essary to use the maximum rated force of 1.5
grams. At this force. the 30-centimeter-per-
second (cm/sec) 1,000-Hz tones of the Fair-
child 101 record were reproduced with no
clipping or other obvious distortion, and the
high-level 32-Hz section of the Cook 60 rec-
ord was played with some audible distortion
but no loss of contiact with the groove. The
300-Hz test bands of the German High-Fi-
delity Institute test record were tracked up to
an amplitude of 70 micrometers. which is per-
formance typical of some of the better car-
tridges made today. though not quite the equal
of the best we have tested.
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cartridges completely mistrack at this level).
The high-frequency tracking ability was
tested with the special 10.8-kHz tone bursts
of the Shure TTR-103 record. and here the
QDC-1le proved to be exceptionally good.
The distortion was about as low as we have
ever measured on this test —between 0.7 and
1.3 per cent as the velocity increased from 15
to 30 cm/sec.

The trequency-response measurement with
the CBS STR 100 record showed a slight dip

Correction
® Julian Hirsch's review of the Sherwood S-
7110 AM/stereo F M receiver in the February
issue was. as usual, straightforward and in-
formative. However. there was an error. On
page 36 he states: “One can use one or both
of the speaker outputs. but they cannot be
switched off for headphone listening.” In fact,
simply inserting the headphone plug into the
front-panel jack automatically disconnects the
speakers.

G ArY S. ROBOFF

Worcester, Mass.

Mr. Hirsch replies: Mr. Roboff'is correct. and
my apologies 10 Sherwood and those readers
I have misinformed on this point. The error
occurred because 1 was misled by the lack of
a “speakers-off” switch position. and I sus-
pect thar the headphones I used for a quick
check so effectively isoluted me from outside
sounds that 1 didn't notice that the speakers
had in fuct been shut off.

ord players (a simple rewiring of the ground
connections to the cartridge is required to
correct this condition). We did not experience
any hum in our installation —in tact, we were
struck by the luck of background noise. either
hum or hiss, with the pickup on or oft the rec-
ord. As might be expected with a high-imped-
ance device, the QDC-1e will pick up hum in
some tone arms if one’s hand is brought close
to it. However, as soon as a ground is touched
(or the hand removed). the hum disappears.
A shielded head eliminates this eftect.

Playing the Shure *“Audio Obstacle
Course—Era 111" tracking test record gave
results that correlated very well with our
measurements. The highest level of bass drum
was reproduced with a trace of a “‘rattle,” but
everything else on this very demanding record
was played without distortion, including the
highest level of the sibilance test. which has
been the nemesis of almost every pickup we
have tested. Playing records of all types. the
QDC-le is a neutral-sounding pickup, as
would be expected. Not only is it free ot audi-
ble coloration. but its tracking ability is excep-
tional at middle and high frequencies and is
satisfactory, it not outstanding. at low (re-
quencies. With most amplifiers (whose R1A A
equalization can be significantly alfected by
interaction with the inductance of a magnetic
cartridge coil) the Micro/Acoustics QDC-le
should give—perhaps for the first time —the
correct output in the uppermost octave from
10.000 to 20.000 Hz. tf the rest of the system.
from records to speakers, is of comparable
quality. this can significantly improve the
overall sound of u system.

(Continued on puge 38)
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Klipsch

Loudspeaker

But she’s no wallflower when it
comes to speaking cut. Totally
horn loaded like the KLIPSCHORN
corner horn loudspeaker, the
BELLE KLIPSCH is a wall type
speaker with the same flat
response, the same quality of
reproduction, and the same free-
dom from distortion. Its three
horns, because of their high effi-
ciency, can take in their stride any-
thing from a murmur to the loudest
rock or classical crescendo. They
don’t have to labor or churn the
air to achieve full range.

Basically, the BELLE KLIPSCH is
a domesticated version of Klipsch
theater speakers installed in Radio

City Music Hall. Only it’s finish-
ed for home use.

Use it as a primary speaker or in
conjunction with other Klipsch
speakers in multi-speaker systems.
They are all compatible. This cou-
pon will bring you valuable
information about Klipsch
loudspeakers.

e~ @l Klipsch and Associates, Inc
*v P.O. Box 688 S-4
Hope, Arkansas 71801

Please send me your latest biochure and list o1 dealers

Name

Address

y City State —— Zip
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A final comment is in order concerning
Micro/ Acoustics’ claim that this cartridge will
play a record with such fidelity that the sound
will match, in an “A-B” test, that of the mas-
ter tape from which the record was cut. Ob-
viously. this is not a comparison that most

people will ever be able to make. Perhaps
other fine cartridges can also meet this criteri-
on of performance (we have not had the op-
portunity to find out), but we can say that
such « demonstration of the Micro/Acoustics
QDC-le at their tactory confirmed this claim

for me entirely. Clearly. nit-picking aside. the
QDC-le is a topflight cartridge with several
notable advantages over most conventional
magnetic cartridges, including instant con-
version to CD-4 use via stylus replacement.
Circle 106 on reader service card

Sansui QRX—7001 Four-channel Receiver

—a

X
B
¢

® THE QRX-7001 is Sansui’s newest and
most advanced four-channel receiver. It tea-
tures the latest integrated-circuit (I1C) version
of their Vario-Matrix decoder for QS-encod-
ed four-channel records and FM broadcasts.
Even if only sterco material is available, a
synthesizer circuit in the receiver effectively
transforms two-channel programs into a QS-
encoded form, from which they can be decod-
ed into a synthetic four-channel program with
separations of up to 20 dB between the chan-
nels. The QRX-7001 also has a built-in CD-4
demodulator and SQ decoding facilities.

The FM tuner section of the Sansui QRX-
7001 has a field-effect transistor r.f. amplifier
and an i.f. amplifier employing four ceramic
filters and three 1C amplifier/limiter stages.
IC’s are also used for the muting and multi-
plex functions, and a single IC contains al-
most all the AM-tuner circuitry. Examination
of the schematic diagram of the receiver sug-
gests that a large part of the total number of
components is used in its four-channel decod-
ing and demodulating circuits. For example,
the Vario-Matrix section employs four special
IC’s plus fourteen transistors and a large
number of other components.

The power-amplifier sections are directly
coupled, both internally and to the speaker
loads, and are rated at 140 watts total power.
The four speaker outputs are monitored by a
protective system that instantly disconnects
the speakers with a relay in the presence of a

The break in the distortion-vs.-frequency curves (below,

O 0000CC 009
NN 0000
[ -

d.c. voltage. This circuit also provides a turn-
on time delay to prevent noise transients from
reaching the speakers.

The QRX-7001. like other recent Sansui
receivers. has a satin-finish gold panel and
knobs, with a black upper section containing
the blackout tuning dial, meters. and tuning
knob. The AM and FM dial scales light up in
green. contrasting with the orange logging
scile. Above the calibrations, identifying
words and symbols show the operating status
of the receiver: FM STEREO, SYNTHESIZER
(HALL). SYNTHESIZER (SURROUND)., QS. SQ.
and cp-4 (the last light comes on only when a
30-kHz carrier signal is present at the phono
inputs). A large numeral 2 or 4 shows the
basic operating mode of the receiver. To the
left of the dial are the zero-center FM tuning
meter and the signal-strength meter used for
both FM and AM tuning.

Below the dial area are ten pushbuttons and
the three small black knobs used tor CD-4
carrier-level and separation adjustments. One
pushbutton is the power switch. two are the
low and high filter switches. and the rest are
used to select the desired stereo or quadra-
phonic operating mode. These include 2 cH.
plus another button that feeds the front and
any rear speakers on the sume side with the
same signal. The two synthesizer switches
create & four-channel program from stereo
programs and demodulate them with some-
what different spatial characteristics. identi-

1 o s e

fied as HALL and SURROUND. The Qs switch is
used to decode QS records or FM broadcasts
through the Vario-Matrix system, and the sQ
button modifies the Vario-Matrix to decode
SQ material with some degree of front-back
logic assistance. Finally, the cp-4/4 CH DI-
RECT button connects the receiver's audio cir-
cuits (when the Aux input is selected) to the
four discrete channel inputs in the rear or,
when the PHONO input is selected, to the out-
puts of the CD-4 demodulator.

Across the lower portion of the panel are
four small knobs for the separate bass and
treble tone controls in the front and back
channels (these are eleven-position detented
controls). A SPEAKER switch connects either
or both of two sets of speakers, or shuts them
all off for headphone listening through sepa-
rate front and back stereo headphone jacks.
To the night of the tone controls are the bal-
ance controls, which are detented at their cen-
ter settings. One concentric pair adjusts left-
to-right balance separately for the front and
back channels. and the other adjusts the over-
all front-to-back balunce. A master volume
control operates on all four channels.

At the right of the panel is the input selec-
tor, with positions for PHONO, FM AUTO, FM
MoNo (muting off), and AM. A separate push-
button selects the Aux inputs independent of
the selector switch. and another activates the
loudness compensation. The remaining two
pushbuttons are tape-monitor controls for two
tape decks, with provision for dubbing from
TAPE | to TAPE 2. The rear of the receiver is
fully occupied by the numerous input and
output connectors, including insulated spring
connectors for eight pairs of speaker outputs.
There are antenna inputs for 300- and 75-ohm
FM antennas and an external wire AM anten-
na in addition to the hinged (but not pivoted)
AM ferrite-rod antenna. One set of tape-re-
corder connections is supplemented by u
DIN socket. An FM DISC output carries the

(Continued on page 40)

left) shows where a low-frequency filter was added 1o reduce inaudible hum.
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AFTER YOU LOOK AT TEAC,
LISTEN TO DOKORDER.

s
| We’re one of two major
companies seriously and
exclusively into the manufacture
of high performance tape
recorders. The smaller one.

When you work with a tape
recorder the only thing that
counts is how well it works with
you, not the size of the
company that made it.

For sure they sell more tape
recorders than we do. But you're
only interested in the one you buy.
They spend more on advertising,

TEAC 2340

Motors T 3
Heads - 3
4-Channel Record Yes
and Playback

Built-in S-0-S/Echo No
Overdub ) Yes
Frequency Respons_e +3 dii,
at7%ips 40-18,000 Hz
S/N - 55 d8
Wow and Flutter 0.08%
at7%ips

Manufacturer's $739.50

suggested retail price

too. But you're buying a tape
recorder, not an ad.

They have a sophisticated
assembly line and so do we.
Theirs is just longer. They have a
big quality control department
and ours is smaller. But only one
man can check one machine ata
time and it's the commitment to
quality that matters.

They’re continually working on
new products...we are, too. And
good ideas have nothing to do
with size.

DOKORDER 7140

_Motqrs - ) - 3 -
Heads 3

4-Channel Record Yes

_and Playback ) B
Built-in S-O-S/Echo Yes
Overdub _Yes
Frequency Response *+3d8,
at7%ips 30-23,000 Hz
S/N - 53dB

Wow and Flutter 0.08%
at7%ips ) B
Manufacturer’s $629.95

suggested retail price

Soif you compare specs, features
and functions you’ll find yourself
comparing two excellent tape
recorders. One of them, however, |
takes significantty fewer dollars to
buy. Ours. And that's the difference.

You won't always find TEAC and
DOKOQORDER at the same store;
we're too much alike. Naturally
they have more dealers, so you
may have to look around a little.

But that's the only price you’'ll have
to pay for paying a lower price.

Features and specifications as published by respective manufacturers in currently available literature.

DOKORDER 7140

5430 Rosecrans Avenue, Lawndale, California 90260
CIRCLE NO. 15 ON READER SERVICE CARD




detected FM signal, before de-emphasis. for
use with any future four-channel discrete
FM adapter that might appear. There are
two a.c. convenience outlets. one of them
switched. The Sansui QRX-7001 is a relative-
ly large and heavy receiver. lis overall dimen-
sions are approximately 2[Y4 inches wide,
6Y2 inches high, and 16 inches deep; it weighs
53 pounds. Price: $879.95.

® Laboratory Measurements. The FM-tuner
section, like the rest of the QR X-7001. easily
met or surpassed its specitications in all re-
spects. The [HF sensitivity was 1.9 micro-
volts (V). with a S0-dB quieting sensitivity
of 3 uV in mono and 40 uV in stereo. The
ultimate distortion was a very low 0.12 per
cent in mono and 0.13 per cent in stereo, and
the ultimate quieting was 67.5 dB in mono and
66.5 dB in sterco. Capture ratiowas 1.5 dB at
1,000 £V (2dB at 10 V), and the AM rejec-
tion was a very good 64 dB. Image rejection
was 80 dB and alternate-channel selectivity
was 82 dB—all excellent figures. In stereo
FM, the frequency response was +0.8, —1.1
dB tfrom 30 to 15,000 Hz. Channel separation
was excellent—45 dB at mid frequencies and
better than 33 dB tfrom 50 to 15,000 Hz. The
19-kHz pilot-carrier leakage into the output
was 66 dB below the 100 per cent modulation
level. AM performance was aboul average in
sound quality. with the response down 6 dB at
70and 3,200 Hz.

Audio power and distortion tests were
made with all channels operating into 8-ohm
loads (the QXR-7001 does not have a

“strapped” mode tor combining the front and
back amplifier outputs in stereo). A one-hour
“preconditioning™ period at one-third power
did not faze the receiver in the least. At 1.000
Hz, the power at clipping was 50 watts per

and 0.1 per cent from below 0.1 watt up to 20
watts, increasing to 0.15 per cent at 45 watts.
Even at an output of about 3 milliwatts, where
many amplifiers show an increase of [M be-
cause of the crossover-noich effect, the QR X-
7001 had only 0.14 per cent [M.

The tone-control characteristics were con-
ventional, with a limited but adeqguate range of
about =8 dBat 100 and 10,000 Hz. The filters
had gradual slopes of 6 dB per octave. with
the —3-dB response points at 110 and 5.000
Hz. The loudness compensation boosted both
low and high frequencies. The RIAA phono
equalization was accurate to within =1 dB
from 30 to 20.000 Hz, and was unaffected by
phono-cartridge inductance. The amplifier
input sensitivity for a t0-watt reference out-
put was 45 millivolts (mV) for the Aux inputs
and 1.15 mV on phono. The respective sig-
nal-to-noise ratios were 75 and 71 «B. Phono-
input overload occurred at a very high 210
mV. In the CD-4 mode, the gain and overload
levels varied with the setting of the CI>-4 ad-
justments; with typical cartridges. overload
took place at 30 mV. which is a usual figure
for most of today's CD-4 demodulators. CD-
4 cartridges generally have a rather low out-
put. and in practice would be unlikely to over-
load the system when playing CI)-4 records.
which tend to be cut at somewhat lower levels
also. The QRX-7001 also has the very desir-
able feature that its CID-4 demodulator is
completely by-passed in the two-channel or
matrix modes. so that the full dynamic range
of the phono preamplifier is available whenev-
er CD-4 records are not being played.

® Comment. As we have pointed out before.
as of the moment the ideal receiver tor all
three current tour-channel techniques (SQ,
QS, and CD-4) has not yet appeared. In every

dB of separation along the sides, like a simple
SQ matrix. With many records, this sounds
fine, but it sounds a poor second 1o a QS rec-
ord played through the Vario-Matrix (which,
in its most advanced form as here, gives about
20 d B of separation in all directions), or to an
SQ record played through one of the available
wave-matching, variable-blend SQ decoders.

Although QS records are by no means as
common as SQ records. many FM stations
across the country are now using Sansui en-
coders to transmit quadraphonic programs.
sometimes from QS discs or discrete tape
sources, but more often synthesized from ster-
eo originals. Here in the New York area. at
least four such stations can be received. and
the results heard through the QRX-7001 var-
ied from good to spectacular. Furthermore.
almost the same results are obtainable at
home by using the synthesizer mode of the
receiver with any stereo program source. The
subjective separation was sometimes SO near-
ly “discrete™ in its character that it could easi-
ly be mistaken for a CD-4 or four-channel
tape program.

In its functional aspects, the QRX-7001 is
equally impressive. It is a very smooth-han-
dling receiver, with Sansui's outstandingly
quiet FM interstation-noise muting system
that provides either a program or silence. with
no “in-between” state. However, in our early
sample of the unit the interstation-noise mut-
ing and FM stereo threshold were set at 40
uV. thereby preventing the reception of
many stations that would otherwise be heard
with acceptable stereo quality. To disable the
muting function, the receiver must be
switched to mono reception, which is some-
what unconventional. We are told that norma!
production units will be set for a more sensi-
ble muting level of 10 to 15 microvolts. which

o Il NURZA!
- o 1 -AUDIO QUTPUT
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channel into 8 ohms. and 69 watts into 4
ohms. The harmonic distortion was nearly
independent of frequency and power over a
wide range, typically measuring under 0.05
per cent at any power from full rated (35
walts) to one-tenth power, and over almost
the entire audio range. The highest distortion
we measured was at full power and 20,000
Hz. where it read a mere 0.1 per cent. The
1.000-Hz harmonic distortion at under 1-watt
output was masked by inaudible noise. It was
about 0.03 per cent trom | to 25 watts. 0.04
per cent at 45 watts. and 0.1 per cent just be-
low the clipping point at 50 watts. The inter-
modulation distortion (I M) was between 0.065

10

case of which we’re aware. one or two of
these demodulator/decoder systems are given
elaborate facilities. while the others must
make do with simple, relatively unsophisticat-
ed processing. The Sansui QRX-7001 is
unquestionably the finest QS receiver we
have seen, and it also does a tine job with CD-
4 discs. The adjustment of its CDD-4 circuits is
very simple with the aid ot the special record
supplied with the receiver. and we tound no
flaws in its sound with CD-4 records. How-
ever. although the SQ mode of the QRX-
7001 gives a satistactory center-front to
center-back separation typical of many ‘par-
tial logic™ SQ decoders, it has perhaps only 3

should work well without troublesome side
effects.

Unless optimum playback of SQ material is
of prime importance 1o you. the Sansui QR X-
7001 could well be the single most advanced
four-channel receiver you can buy today. At
any rate. it delivers better four-channel sound,
on more types of program material {including
ordinary stereo). than any other receiver we
have yet tested. And. for SQ enthusiasts. an
add-on tull-logic SQ decoder can be added via
the four-channel tape-monitoring jacks.

Circle 107 on reader service card

(Continued on page 42)
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New from Acoustic Research

The AR-10m

A new standard of musical accuracy
and an unprecedented degree of placement flexibility

Musical accuracy

The new AR-101ris the most
accurate musical reproducer
that Acoustic Research has
ever built for use in the home.
It has been designed to deliver
uniform flat energy response
in most listening rooms. This
means that the musical
balance of the input signal will
be accurately transmitted to
the listener, and listeners in
virtually all listening positions
will hear the performance in
the same way. A new tweeter
and crossover network make
this new standard of accuracy
possible.

APRIL 1975

Speaker placement

Speaker placement in the
listening room is of critical
importance to the musical
balance of the system.

That's why most speaker
manufacturers give explicit
instructions on exactly where
their speakers must be placed
for bestresults. The AR-101
however has been designed
for maximum flexibility in this
respect. It can operate in
almost any location in your
room with no sacrifice in
accuracy.

w ¥

2

The AR-101 can be positioned
against a wall,in a corner, or
evenin the middle of the room.

e o ©
[ s

C—. T
Simply resetting a single
switch will ensure the right
amount of bass energy for any
position-something that is not
possible with conventional
loudspeaker designs or
equalization techniques.

Acoustic Research has
prepared a comprehensive
description of the AR-10m
speaker system.You can geta
free copy by sending us the
coupon below.

Acoustic Research

10 American Drive
Norwood
Massachusetts 02062
Telephone: 617 769 4200

AD

A TELEGYNE COMPAN

W il
Please send me a complete description of the AR-10w  SR4

Name

Address

CIRCLE NO. 3 ON READER SERVICE CARD
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Akai GX-400DSS Four-channel Tape Deck

® THE Akai GX-400DSS is an exceptional-
ly versatile open-reel tape deck with many
features directed at the advanced amateur
tape enthusiast. It is a four-channel machine
with a synchronous dubbing system (which
Akai calls Quadra-Sync) that permits any of
the four tracks of the recording head to be
temporarily used as a playback head while
making a recording on any or all of the other
three tracks. This technique can be used to.
“build up™ a four-track recording, one track at
a time. with all parts in perfect synchro-
nization, and without the need to transfer
any material from track to track.

The GX-400DSS can also be used as a
conventional stereo recorder, with automatic
reversal and playback of the second pair of
tracks. Its three-motor transport has three
operating speeds —3%s, 7%, and 15 ips—and
can handle reels up to 10Y2 inches in diame-
ter. The transport is operated by electrome-
chanical solenoids through light-touch push-
buttons, and it has a complete “logic” system
that prevents improper tape handling and
permits changing from any mode of tape mo-
tion to any other without requiring the use of’
the sToP button.

Dual capstans and pinch rollers on either
side of the head assembly drive the tape in the
two directions under controlled tension. and
outboard tension arms maintain proper tape
tension at the supply and take-up reels. The
head cover is hinged for easy access to the
head-alignment adjustments. A toggle switch
establishes the proper tape tension for 10Y2-
and 7-inch reels. and there is a four-digit push-
button-reset index counter. Green arrows
light up to show the direction of tape motion.

Below the head section are toggle switches
for controlling power and for activating the
automatic shut-off feature (which can be set to
turn off all power to the recorder when the
tape runs out). A knob selects the desired
mode of automation. In the OFF position, the
recorder operates normally, shutting off only
when the tape runs out or breaks. The SINGLE
position permits the tape to play until a piece
of conducting foil attached to the back of the
tape reaches a contactor in the tape path: at
that point. the tape direction reverses and the
second pair of tracks is played. (Although this
function can be used when recording in the
forward direction, the machine cannot record
in reverse.) The cONT position permits indefi-
nite repetition of a tape, or any section of one.
it a second piece of foil is attached to the ox-
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ide side of the tape at the beginning point.
Since. in the four-channel mode. all the tape
tracks are played fully in a single forward
pass, the reversing system works differently
during four-channel operation. When the re-
versing point is reached, the transport goes
into the fast-rewind mode instead of normal
playing speed. If the cONT mode is selected,
the tape is played again after being rewound to
the beginning.

The next control knob selects the desired
operating speed, and it is followed by two tog-
gle switches for the cUE and rausk functions.
(CUE presses the tape lightly against the play-
back head during fast forward or rewind oper-
ation to aid in locating a recorded selection).
Six colored pushbuttons (illuminated when
pressed) control the tape-transport and re-
cording-interlock functions. In addition to
RECORD and stor, they select both normal
and fast speeds in both directions of tape trav-
el. Four pushbuttons underneath these con-
trols are used for the Quadra-Sync system.
Pressing any of them converts the recording-
head section for that channel to playback. A
fifth button selects either four-channel or two-
channel operation, disabling the rear-channel
electronics and extinguishing the lights of the
rear-channel meters if the two-channel mode
is selected.

The four large recording-level meters, soft-
ly lit in blue, monitor both recording and play-
back levels for the four channels. A red light
above each meter glows when that channel is
in the record mode. In the center of the meter
group is a toggle switch that connects either

the source or the playback signal to the line
outputs. Along the bottom of the panel are the
various level controls. Each channel has a
concentric pair of knobs for separate adjust-
ment of the line and microphone inputs
(which can be mixed), and a concentric pair of
playback-level controls provides separate
adjustment of the front- and rear-channel lev-
els. At the lower right are the four micro-
phone-input jacks, and at the lower left are the
two headphone jacks for the front and rear
channels. Above them is a pushbutton that
adjusts the recorder’s circuits for standard or
“low-noise” tapes (it is not stated whether
this affects bias or equalization).

In the rear of the GX-400DSS are the line
input and output jacks, plus two DIN connec-
tors duplicating their functions for the front
and rear channels and a slide switch to adjust
the sensitivity of the DIN inputs. There is a
socket for an optional remote-control acces-
sory ($49.95), a universal line-voltage adjust-
ment, and two unswitched a.¢. outlets. The
Akai GX-400DSS is a large, heavy machine.
It measures 23%4 inches high, 18 inches wide,
and 9Y2 inches deep. The weight is about 70
pounds. It can be operated in either a vertical
or a horizontal position. The recorder is sup-
plied with two reel-hub adapters tor 10Y2-inch
NAB-type reels, and an empty 10%2-inch
take-up reel. Price: $1,495.

® Laboratory Measurements. The playback
frequency response over the range of the
Ampex test tapes was very uniform —within
+0.8 dB from 50 10 15.000 Hz at 7Yz ips. and
within +0.6 dB from 50 to 7,500 Hz at 3%,
ips. All other measurements of the Akai G X-
400DSS. including record-playback frequen-
cy response. were made with the recommend-
ed Akai SRT-F tape, using the “low-noise”
switch setting. We measured the record-play-
back response at each tape speed, using re-
cording levels of —20 dB and also 0 dB (to in-
dicate the degree of tape saturation at high
frequencies, which usually reduces the high-
frequency response at high recording levels).
At 3%4 ips, the —20-d B response was an excel-
lent =3 dB from 20 to 19,000 Hz. and it was
within =1 dB from 70 to 17,000 Hz. At the
0-dB level, the expected roll-off appeared
above 10.000 Hz, with a loss of about 20 dB
at 15,000 Hz. At the 7Yz2-ips tape speed,
things were quite different. The —20-dB re-
sponse was essentially within 2 dB from 20
to about 25.000 Hz, and at 0 dB was within
(Continued on puge 46)
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The audiophile’s guide
to kit-form savings

Our latest catalog contains the world’s largest
selection of kit-form stereo & 4-channel compon-
ents, along with speakers, cabinets & accessories
— plus over 350 other exciting Heathkit products for
every interest and every budget. And it’s yours for
the asking — just fill out & mail in the coupon below!
For over 27 years, we've made superb electronic
equipment that anyone can build — even with no
prior knowledge of kit building or electronics.

Our assembly manuals are famous for guiding you

step-by-step. Friendly technical consultants at our factory are ready
to help you at the first sign of a problem and expert service is avail-
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