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‘ecelivers the world

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.

The most powerful ever

Pioneer uses the most conservative
power rating standard: continuous
power output per channel, with both
channels driven into 8 ohm loads,
across the full audio spectrum from

20Hz to 20,C00 Hz. Despite this
conservatism, the SX-1010 far
surpasses any unit ever groduced with
anunprecedented 100 — 100 watts AMS
at incredibly low 0.1% distortion.
Closely following are the SX-939

{70 + 70 watits RMS) and the SX-828
{50 + 50 watts RMS) both with less
than 0.3% distortion. Duzl power
supplies driving direct-coupled
circuitry maintain consistent high
power output with positive stability. A
fail-safe circuit protects speakers and
circuitry against damage from
overloading.

Dutstanding specifications
for flawless reception

FM reception poses no challenge to the
exceptionally advanced circuitry of
these fin2 instrumants. Their FM tuner
sections are designed with MOS FETs,
ceramic filters and phase lock loop
circuitry. The result is remarkable
sensitivity, selectivity and capture ratio
that brings in stations effortlessly,
clearly and with maximum channel
separation.

SX-1010 §X-939 = SX-B3s
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The finest stereo!
has ever known.
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3,025 postible tonal compensations with unique twin stepp=d 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 7 §X-1010 §X-939 SX-838
Tape monitor/4-ch. 3 2 2
adaptor
Phono 2 2 2
Microphcne 2 2 1
Auxiliary 1 1 1
Noise reduction 11 1
OUTPUTS
Speakers _—_ 3 _g_: _5_
Tape Rec /4-ch. 3 2 2
adaptor i N L |
Headsets 2 = 2 1
Noise reduction 1 11
4-channel MPX 1 1 1

Master control

systemr capability

Pioneer’s engineers have surpassed
themselives with a combination of
control features never before found

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

Never befcre used on a receiver
are the twin stepped bass and treble
tone cantrols found on the SX-1010
and SX-939. Thzy offer over 3,000
tonal variations. A tone defeat
switch provides flat response
instantly throughout the audio
spectrum. The SX-838 features
switchad turnover bass and trebie
controls for mere precise tonal
compensation for room acoustics and
other program source characteristics.

In their respective price ranges,
these are unquestionably the finest
values in stereo receivers the
world has ever known.
Audition their unique-

Maximum input/output capability
(SX-1010 shown)

SX-1010 — $699.95; SX-939 — $599.95,
SX-838 — $499.95. Prices include
walnut cabinets.

In addition to these new units,
Pioneer offers three equally out-
standing receiver values at more
modest prices. SX-626 ($339.95),
SX-525 ($259.95) and SX-424
($199.95), 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
Eik Grove Village, 11. 60007 /
Canada: 3. H. Parker Co.

ness at your
Pioneer dealer.




"COMPLIMENTS OF A FRIEND"

Anonymity is fine. Sometimes.

But when a company like ours has been a
leader in its field for 37 years, one begins
to wonder whether being anonymous is all
that good for business. So, aftermulling it
over, we've decided to shoot fora little
visibility among you who have known the
products we sell (Garrard turntables,

B-I'C Venturi speakers, to name two) but not
our company name.

British Industries Co.will henceforth
be known as B-I:C INTERNATIONAL (pronounce
it"bee eye see"please, not"bic") and will be
identified by this logo.[EXiLd

We hasten to add that while we believe it
is good business to change our name, we don't
intend to change our ways.

We will continue to be innovators in the
component field. We will continue to empha-
size honesty, fair dealing, and all those
other business virtues that mean so much
when you're laying out several hundred
dollars for a piece of equipment.

50 remember us. B-I-C INTERNATIONAL. The
name stands for more today than ever in our
history. And as the man said,"youain't seen
nothin' yet."

B:I:=C INTERNATIONAL WESTBURY, N. Y. 11590 A DIVISION OF AVNET INC.
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Introducing the Fisher Auditorium speaker.

The speaker based on a revolutionary new
principle discovered in 1404 A.D.

The Fisher Auditorium speaker
model ST-900 represents a major step
backward in speaker design.

The detatls are now obscured, and
the participants are largely forgotten.
But early in the 15th century, Europe
was introduced to a new method of
sound production which would
revolutionize the world of music for the
next several centuries. Ironically, the
effect of this new development is just
being felt in the high fidelity industry.

The new development was the
invention of the clavichord, the earliest
musical ancestor of the modern grand
piano. What made the clavichord so
unique then, as now, was the over-sized
sounding board upon which taut wires
were plucked. With its large radiating
surface, the sounding board made those
wires “sing” with an inspiring richness
and clarity.

From this brief, but significant
footnote in history the engineers at
Fisher resurrected a timeless principle
of sound production:
the larger the radiating
surface, the clearer
and cleaner the sound.

So, it is Fisher who now
introcluces you to the new Auditorium
speaker; descendant of the clavichord,
cousin to the piano.

The Auditorium ST-900 is
constructed around a unique (and
patented) acoustical polymer
diaphragm. This unusual design
feature permits us to place the entire
speaker mechanism in a trimand slim
cabinet only 2% inches deep. The
diaphragm contains 280 square inches
of radiating surface, two times more
than a 12" woofer. Like a concert grand
piano compared to a spinet, the

Fisher Radio. Dept. SR-5,

11-40 45th Road, Long Island City. N.Y. 1110].
Studio-Standard speakers

are available only at Fisher Studio-Standard Dealers.
Fair trade prices where applicable.
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Auditorium ST-900 requires less energy
(the audio signal) to push more sound
into the listening area. Hence, you have
a speaker of unusually high efficiency;
one which doesn’t require a blockbuster
amplifier to fill a room with music.

In its technical specifications, our
new Auditorium Speaker reads like a
state-of-the-art lesson in speaker
performance:

The Fisher Auditorium Speaker model ST-900
Frequency Response
(Pink noise source;
Ls-octave bands)  50-20,0001 1z == 3dB
75 Watts
6-8 Watts
360 degrees
2.64 pounds
1 inch
8 Ohms
233, x 203," x
2%" deep
21 pounds

Maximum Music Power
Minimum Music Power
Dispersion

Magmnet Structure

Voice Coil Diameter
Impedance

Dimensions

Weight

A speaker for hard and soft music.

with the hardest rock music.
The reason is that it doesn’t
have a woofer. Big woofers
can be unfaithful in
reproducing the strong, but
short-1ived electronic and
percussive elements of hard rock.
Their bulky cones tend to “smear”
those transients. A smaller woofer isn't
the answer; it falls short on the low end.

The acoustical polymer diaphragm
of the Auditorium speaker is low
enough in mass to reproduce an
undistorted transient. So a resounding
clash of cymbals comes across as crisp
and clear as the original. And with
nearly two square feet of radiating
surface, a polymer diaphragm is
certainly hefty enough to move the
large volume of air necessary to
reproduce extreme lows at high sound
pressure levels without distortion. The
deep thrum of an electric bass is smooth
and natural.

The Fisher

The ST-900 is perfectly at home

The perfect speaker for two and four-
channel sound.

Whether they're emploved in
stereo or four-channel mode, the Fisher

Auditerium ST-900

overcomes another

thorny problem: § %
limited or ‘

exaggerated dis-

ideal listening area of ;

any room to one small spot.

persion. Many

Fully-reflective omnidirectional
speakers are often accused

of over-compensating to the other
extreme. They bounce sound off of
everything within reach, making a
virtueso violin solo stretch
unrealistically from one end of the
room to the other.

conventional
speakers “heam”
sound, limiting the

Auditorium speakers are omni-
directional, too. But only in the best
sense of the word. They don’t bounce or
beam; they “emanate” sound from
front and rear a full 360 degrees. The
result is a speaker which recreates the
ambient characteristics of the original
sound source as faithfully, and more so.
as conventional speakers costing several
times more.

Take a listen, learn a lesson.

In designing the Auditorium
ST-990, Fisher engineers discarded
several new theories in favor of an
old one. The result is a speaker which
offers the serious audio listener an
oppartunity to enjoy a fidelity of sound
previously available only to people
with unlimited budgets.

The Fisher Auditorium speaker
sells for $99.95. Compare it with other
speakers you think you would like to
own. Even speakers two and three times
our price. You'll probably agree that it
was worth taking one step backward in
speaker design, to take two steps
forward in high fidelity.

Studio-Standard.
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CDITORIALLY
SPEAKING

B\Z \/\/ILLIA!\/\_ ANDERSON

. .d_-_'l ﬂ:ﬂ—i _;_‘.

DA CAPO, AMERICA

IT is said that pessimism is a character trait, optimism a philosophy. There would
seem to be some truth in the notion, for pessimism is the passive acceptance of
things as they are (pretty awful) and optimism is an active search for proof (pretty
scarce) that they can be better; you need a philosophy to persevere in that search,
you need to have made up your mind ahead of time that the proof is there to find.
And so, if T have a generally sanguine, philosophical-optimist attitude toward cur
musical life, it is not because of a shortage of evidence that things are in their usnal
sorry state, but because there are reassuring signs that they are getting better. As
the current comedic bromide has it, better as compared to what? Well, as compared
to what they were only a short decade or so ago.

That divinely appointed gadfly who goes by the name of Anna Russell tells us that
folk music is defined in the Encyclopaedia Britannica as “‘the uncouth utterance of
the people.” (Miss Russell’s edition is perhaps a little older than mine; the 1946
essay on folk music is by Ralph Vaughan Williams, recommended for its uncommon
civility and good sense.) The quotation is an all-too-apt exampie of the widespread
but completely erroneous idea that when we speak of a people’s “culture” we mean
only its high culture. (There would, of course, be no difficulty in finding another
quotation from the far side of the ideological spectrum that would tell us just the
reverse—that there is no culture but folk culture.) But despite those who would
appropriate the word’s meaning and restrict its operations to the area of their private
concerns, culture’s juggernaut tnevitability rolls over them all, with the result that
high, middle, and low penetrate, flow, and otherwise shade into each other imper-
ceptibly. This has been true for almost as long as the world has been round, but it
has evidently amused certain whole cultures (ours among them) to pretend other-
wise, to admire the flower while despising the plant (or vice versa). This pernicious
elitism has had, in this country at least, some disastrous effects, particularly in
music. The academy has become a cloistered retreat where those who ought to be
our learned composers sing only to each other, the whole genre of “classical music”
has become something very close to a dirty word, and record-industry die-hards lie
spitefully entrenched behind the classical records they can’t sell. So much for
easy pessimism.

What this cockeyed optimist sees is a definite change in the weather: a whole
gang of (mostly) young academics wha have come out, taken a good look (and
listen) around, sniffed the air, and gone to work uncovering our neglected musical
beginnings (yes, da capo) to see if they will help to get our musical culture going
again. No, there will be no neglected Beethovens brought to light, and no, the one
we have will not be asked to roll over. But these engaging subversives have already,
by infiltrating the studios of a few key record companies, persuaded us to listen
again, with natural American sympathy rather than smug European condescension,
to William Billings, Stephen Foster, Scott Joplin, George Gershwin, and Jelly Roll
Morton, with others to come just as soon as a few more slow-on-the-uptake record
companies have scrambled, with whatever grace they can muster, onto the band-
wagon. Who knows whether it will work or not; all we know is that we must try.
This music, these composers, are what we are; we have snobbishly denied them long
enough. There will be those who will call all this merely another money-grubbing
nostalgia kick. I have never been able to see much wrong with money, and 1 see even
less wrong with nostalgia; I quarre! with no man’s Eden, having one of my own.
But it has occurred to me to wonder whether what we call a nostalgia “binge” may
not be rather a return to normalcy, a healthy interest in and regard for the past and
what it has to teach us. Have we not had enough of running headlong without plan
through the present and into a future that is looking darker daily?

STEREO REVIEW



The Technics SA-8000X demodulates
or decodes any kind of 4-channel.
Even some that haven't
been invented yet.

The Technics SA-8000X is master of all That’s double-power stereo.
4-channel systems. With special talents in In the FM section, we have combined a 4-pole
discrete. Like a built-in demodulator for CD-4 MOS FET, ceramic IF filters, a monolithic IC

records. Plus jacks for up to three  and epoxy resin coils for superb reception.

M 4-channel tape sources. And jacks  FM sensitivity measures 1.9uv.

for future discrete 4-channel FM. Insist on the SA-8000X for total 4-channel.
It can handle any matrix method with ease. The concept is simple. The execution

Because the Acoustic Field Dimension (AFD) is precise. The performance is outstanding.
controls and phase shift selector adjust to the The name is Technics.
coefficients of all the popular systems. Plus *TH.D.: less than 0.5%. Power Bandwidth: 5 Hz—40kHz -3dB.
some that haven’t been tried yet. And the same 500 PARK AVE. NEW YGRK, N.Y. 10017
controls can help compensate for pcor speaker FOR YOUR NEAREST AUTHORIZED
placement and unfortunate room acoustics. R T Tai 322 4408

Each of the 4 direct-coupled amplifiers

delivers 16 watts of RMS power at 8%, all ®
channels driven.* (4x16w = 64w.) And nlcs
because they can be strapped together, you get

42 watts RMS per channel at 8Q, all channels by Panasonic

driven,* in the 2-channel mode. (2x42w = 84w.)
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LETTERS TO THE EDITO

Pachelbel’s Canon

® Mr. Goodfriend’s learned analysis of
Pachelbel’s Canon in D (March) is interest-
ing, but his conclusions are beside the point.
He seems annoyed that “this fragment of an-
cient music” (a term, by the way, that might
equally apply to Bach’s Aria from the Magde-
lena Book which also became a pop hit)
should be enjoyed by the Great Unwashed.
(This despite the fact that your magazine has
labored long to entice the acid-rock hounds
into the symphony hall.)

Mr. Goodfriend suggests that the piece
produces an ecstatic, quasi-religious experi-
ence encouraged by a short, repeated harmon-
ic progression of eight notes in unvaried
rhythm, etc. How tiresome, this dissecting of
a butterfly’s wing. Does anyone who enjoys
this beautiful linking of notes care that (a) it’s
not in Grove's Dictionary, (b) the under-
ground is buying it, (c) it is “*hardly typical of
its time,”” and (d) it is really “‘rather indetermi-
nate,” whatever that means? The poet Shelley
never forgave Isaac Newton for explaining
the existence of a rainbow. Fortunately, one
doesn’t have to forgive Mr. Goodfriend for
anything.

J.H. WEBB
Dayton, Ohio

Mr. Goodfriend replies: While I'm not out
to challenge Sir Isaac Newton as an explain-
er of mysteries, 1 most certainly will chal-
lenge Mr. Webb's fushionable aesthetic pose
that anything beautiful must be left complete-
Iy alone, not discussed, and certainly not “ex-
plained.” 1 find it one of the transcendental
idiocies of our time (or any other time, re-
membering Wordswortl's “meddling intel-
lect”) that we are not supposed to examine
anything with a view to how or why it works
hecause that will do irreparable damage to
our appreciation of it—as if anvbody ever
liked Schubert’s B-flat Sonata the less be-
cause he knew what a recapitulation was.

The fact that an “underground’ public has
discovered the Pachelbel piece 1 find boih in-
teresting and sympromatic of possible future
directions in public taste. The fact that the
Kanon is not mentioned in Grove’s [ also find
interesting on the basis that whatever it is that
today’s public finds attractive about the piece
was either not noticed or not found to be of
sufficient importance to be mentioned by the
scholar who wrote the dictionary article. |

8

also most emphatically deny that I am an-
noyed that “this fragment of ancient music”
(what can possibly be derogatory about that
simple phrase?) has found a new public; in

Jact, I'm delighted. And I certainly think that

it is worth examining the circumstances, as
well as the piece itself. to see why it has
emerged from the obscurity that has been its
resting pluce for the last couple of hundred
vyears. And with my eve firmly on that rather
impressive time-span, I forgive Mr. Webb his
yourh.

® By a happy coincidence, my copy of Pach-
elbel’s “Canon” and the March issue of STE-
REO REVIEW arrived the very same day, giv-
ing me a rare opportunity to read James
Goodfriend’s comments about this work as |
listened to the record.

“Pachelbel’s Comet™ is the title of Mr.
Goodfriend’s article, and an apt title it is. For,
like Comet Kohoutek, Pachelbel’s “Canon™
was more exciting in print than in reality. |
don’t think this is the fault of the composition,
but of the Musical Heritage Society and
others who heaped excessive praise on it, giv-
ing rise to unrealistic expectations on my part.
It could be that the “Canon” is a victim of a
campaign to ‘‘hard sell” classical music in
much the same way pop and rock music is sold.

FrANCIS PIVAR
New Kensington, Pa.

Hall of Obscurity
® | must thank J Marks for the very nice
write-up of Joanne Vent (February). | think
she’s done a wonderful job on ““The Black and
White of It Is Blues.” She was quite unfortu-
nate with managers, and | think there should
have been more promotion with the album.
She did another album for A&M that was
never released, and it too is quite good. I es-
pecially like It's a Slow Train and For the
Love of My Man. Singing is Joanne’s whole
life, and she really puts her heart and soul into
it. 1 can say this truthfully as 1 am her mother.
IRENE VENT
San Diego, Calif.

® Addition to your ““Hall of Obscurity™: Per-
haps the most under-appreciated band of all —
Little Feat. And what about Ry Cooder,
Kenny Rankin,. . .?
GEORGE KoTzZAs
Toms River,N.J.

Substandard Software

® Amazing—and slipshod —that Craig Stark
could have surveyed the fidelity of commer-
cial records and tapes without mentioning
reel-to-reel pre-recorded tapes (“Perfecting
Sound Reproduction,” February), especially
since the article was presumably aimed at
those who care about milking the most out of
their sound systems, and tape deck owners
often do. That was bad enough, but ending the
piece as if he had touched all bases, by saying,
“All our sound-reproduction media, in short,
can stand improvement . . . was rubbing salt
in the wound.

When are you going to fill this gap and let us
reel-to-reel tape deck owners know whether
we'’re pouring our money down the drain with
little or nothing extra to hear for it?

Bos O1.MSTEAD
Maywood, Il

Reel-to-reel enthusiasts are highly vocal, but
their numbers are puny and their huying hab-
its unreliable. The industry has repeatedly
tried to market pre-recorded reel-to-reel
tapes, and has repeatedly lost money in the
process. The reason is not far to seek: tape-
recorder owners do not buy tapes; they make
them. Mr. Olmstead can measure his own vir-
tue by comparing the number of pre-recorded
tapes against the number of dubbings in his
collection or checking out just how many of
his dubs are indeed 1o be found in the pre-re-
corded catalog. As to who is responsible for
this sorry situation, the argument is purely
chicken-or-egg.

“Rock Poetry”
® | found William Anderson’s March edito-
rial distressing, only in that his attitude to-
ward the poetic aspects of rock music reflects
a dogmatic, blind conservatism unbefitting a
publication of STEREO REVIEW’s calibre. |
fear that Mr. Anderson’s understanding of
poetry is limited — Dryden once said that the
chief purpose of poetry is to delight. Hence,
many can validly say rock is poetry. 1 find the
lyrics of Leiber and Stoller as witty and
whimsical and clever as Gilbert and Sullivan.
I find the lyrics of Ray Davies as aurally
pleasing as those of T. S. Eliot. Bob Dylan’s
imagery will be long remembered after An-
drew Marvell is deleted from the Norton An-
thology. One finds that every argument of an
aesthetic nature has an equally valid opposing
argument: therefore, beauty is truly in the eye
of the beholder. Granted, time may be the
true test of art’s merit, but does that negate all
new things? Rock is entering its third de-
cade —was Mr. Anderson one of those that, in
the Fifties. said rock is just a fad? One doesn’t
expect everyone to love rock, but honestly,
credit where credit is due.
KENNETH KESSLER
Bangor, Me.

The Editor replies: 1 am indebted 10 Mr.
Kessler for one of the most comical svllo-
gisms since Socrates— “Poetry's purpose is to
delight lor so, he savs, says Dryden); rock de-
lights: therefore rock is poetry.” Yes, and so
are merry-go-rounds, comic strips, and the
Brothers Marx, for they all delight two. Since
this svllogism’s conclusion is patently foolish,
there must be something wrong with either its
major or its minor premise; I will leave it to
Myr. Kessler to puzzle out which, countering in
the meanwhile with alittle something perhaps
closer to his point (even though it is not mine),
(Continued on page 12)
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FREE
INFORMATION
SERVICE

Here’s an easy way for you to get additional
information about products advertised or
mentioned editorially in this issue. Just
follow the directions below . . . and the lit-
erature will be sent to you free of charge.

Tear out one of the perforated postage-free
cards. Please print or type your name and
address where indicated.

Circle the number on the card that corre-
sponds to the key number at the bottom of
the advertisement or editorial mention that
interests you. (Key numbers for advertised
products also appear in the Advertisers’
Index.)

Simply mail the card. One card per person
is all that is necessary. No postage is re-
quired.

This address is for our “Free Information
Service” only. All other inquiries are to be
directed to, Stereo Review, One Park Ave.,
New York, N.Y. 10016.
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remarkable stereo
listening headphone
experience owners!

The phenomenal realism of binaural sound recording
is demonstrated by Stereo Review’s

AMAZING NEW BINAURAL
DEMONSTRATION RECORD

Created specifically for playback through
stereo headphones, this unique record presents
the listener with sound of unsurpassed realism.
It recreates at each of the listener’s ears the
precise sound that each ear would have heard—
independently—at the original scene.

Binaural recording re-creates the directions, distances,
and even the elevations of sounds better than any other
recording method. The super-realism of binaural record-
ing is accomplished by recording the acoustical input for
each ear separately, and then playing it back through
stereo headphones. Thus the sound intended for the left
ear cannot mix with the sound for the right ear, and vice
versa.

Binaural recording offers the listener the identical acous-
tical perspective and instrument spread of the original.
The sound reaching each ear is exactly the same as would
have been heard at the live scene.

“MAX"'—GENIE OF BINAURAL RECORDING. “Max,'" a
specially constructed dummy head, cast in silicone rubber,
duplicates the role of the human head as an acoustical
absorber and reflector of sound. Super-precision capacitor
microphones were installed in Max's ears so that each
microphone would pick up exactly what each human ear
would hear. The result is a demonstration of phenomenal
recorded sound.

STARTLING REALITY. The Binaural Demonstration Record
offers 45 minutes of sound and music of startling reality.
You'll marvel at the eerie accuracy with which direction
and elevation are re-created as you embark on a street
tour in binaural sound—Sounds Of The City . . . Trains,
Planes & Ships . . . a Basketball Game, a Street Parade,
a Street Fabrication Plant, The Bird House at the Zoo—all
demonstrating the incredible realism of binaural sound
reproduction.

MUSIC IN BINAURAL. The musical performances pre-
sented on the Binaural Demonstration Record transport
you to the concert hall for a demonstration of a wide va-
riety of music. Selections total 23 minutes, and include
examples of jazz, organ, and chamber music.

Although headphones are necessary to appreciate the near-
total realism of binaural recording, the record can also be
played and enjoyed on conventional stereo systems.

Only $5.98

HERE’S HOW TO ORDER YOUR BINAURAL DEMONSTRATION RECORD

CASH: Mail your order along with your name, address
and remittance in the amount of $5.98, postpaid.

CHARGE: Your American Express or BankAmericard
account! Mail your order, name, address and credit card
number. You will be billed at $5.98, postpaid. [z

I
BANNAMERICARD
MAIL ALL ORDERS TO: RECORDS, a

ZIFF - DAVIS SERVICE DIVISION
595 BROADWAY, NEW YORK, N.Y. 10012.
OUTSIDE U.S.A. RECORDS ARE $8.00 POSTPAID.




How much would you expect to pay
fora turntable with these features?

-}

MAY 1974

$160?

If you know something about turn-
tables, you know that, as a general rule, the
more features you get, the more money
you pay.

With that in mind, add up the features
of the ELAC/Miracord 625 automatic turn-
table shown here, and see if you can guess
the price.

1. Exclusive ELAC/Miracord Push-
Button Controls. Less than an ounce of
pressure activates any of the 4 buttons.
One is a stop/reject button, the other 3 are
start buttons programmed to play 7, 10"
and 12" records.

The push-button system eliminates
shaking caused by conventional lever-type
controls that cause the tone arm to skitter
across the record and damage it.

2. Two Magic Wand Spindles. One holds
up to 10 records for really long playing. The
other is for playing a single record, or for
continuous repeat playing of a single side.

3. Precise cueing device. This lets you
interrupt a record, then gently drop the

$180?

1$2202

the arm anywhere you want.

4. Adjustable anti-skating device.
This adjusts the anti-skate for any stylus
pressure, to prevent distortion and
uneven wear.

5. Dynamically balanced tone arm for
precise tracking.

6. Heavy, pressure-formed turntable
platter for smooth steady motion.

7. Balanced four-pole asynchronous
motar for unerring speed.

8. The most important, most exclusive
feature of the Miracord 625 is one that you
can't see. It's a reputation for quality crafts-
manship and attention to detail that has
made the ELAC name famous.

How much does that kind of quality
cost? Much less than vou'd expect. The
Miracord 625, with features that you'll find
in much more expensive models, sells
for less than $150. Isn't it about time
you got more than your money’s
worth?

ELAC Products, Benjamin Electronic

arm again into the same groove,
Or, in its raised position, you can locate

EIAL

Sound Company, Farmingdale,
New York 11735,

You can't rush craftsmanship.

CIRCLE NO. 10 ON READER SERVICE CARD 11



a definition not of poetry’s purpose, but of
what it is: it is, according to Coleridge, “the
best words in their best order.” (For me, even
that is insufficient, since it covers such a
statement as “Keep off the grass,” which is
notpaoetry.)

But neither a definition of poetry nor my
opinion of rock (as Mr. Kessler will have it
further on) happens to be the subject of my
March editorial *“Deceptive Packaging.”” Mr.
Kessler is therefore guilty of ignoratio elenchi
(the fallacy of irrelevant conclusion), an old
sin against the science of logic that many
husbands (and a few wives) will recognize as
changing the subject in the hope of winning
the argument. (Would that both the Latin
lunguage and Logic were compulsory sub-
Jects inour high schools!)

Music is evervwhere in our culture, and one
can get with extraordinary ease from any
musical subject (rock Iyvrics, for example) to
practically any other in the field of literature,
politics, or even, as in this case, education. |
chose the subject of “rock poetry” courses in
order to demonstrate that some peculiar
things are going on in our institutions of
“higher” learning. “Rock poetry” is simply a
subject in a vacuum, one that asks not only to
be defined, bur ro be judged in terms of itself:
it is intellectual social climbing, a case of the
species usurping the office of the genus. Stu-
dents who are permitted to graduate with
such a false notion of the world of the mind
have been handed a second-class education,
a plastic discharge from an educational kin-
dergarten rather than a bona fide sheepskin.

I would call Mr. Kessler's attention to a
“sign of the times" reported in the February

25 issue of Time magazine: a half-million dol-
lar suit is being brought against Sun Francis-
co's Board of Education in the interest of a
young man who was permitted to graduate
Sfrom one of that ¢ity’s high schools with only
fifth-grade competence in reading. It turas
out that he found that to be a great handicap
in the big world outside. Who will be the first
to sue, say, UCLA when he discovers that tie
“rock poetry” course he got such a kick out
ofin his senior year has not prepared him but
served to disqualifv him for that publishing
Jjob he covets?

To get back 1o that other subject: the ques-
tion of what is and what is not poetry is hardly
a subjective or “aesthetic” matter with “an
equally valid opposing argument” for each
case; there are objective criteria, demonstra-
ble facts that have been known in many c-
tures for centuries—in English, since the
sixteenth (see Saintsbury, History of English
Prosody). Mr. Kessler may well derive as
much “‘aural pleasure” from Rav Davies
as he does from T. S. Eliot. 1 am sorry about
that, for even if he is getting the whole
100 per cent of what there is to be discovered
in Ray Davies (und | am fond of the Kinks),
then he is certainly missing at least 90 per
cent of what there is in Eliot. More royalist
than the king, he may even find the work of
Leiber & Stoller as witty and whimsical and
clever as that of G & S; I somehow doubt that
even L & S, let alone a qualified and impartial
Jury, would agree. And Bob Dylan has al-
ready been memorialized — not in the Nortor
Anthology, but on the Carol Burnett Show. In
a series of comic blackouts based on pop mu-
sic, Harvey Korman sang the lines “How

many roads must a man walk down|Before
they call him a man . . .” from Blowin’ in the
Wind — and then minced off, in his best Nurse
Peterson stvle, down that ol’ road. Time is
cruel, and that very quickly. to popular cul-
ture; Dylan's “imagery” will therefore lust
no longer than, shall we say, Woody Guthrie's
has. (For more on this subject of song lyrics
and “‘poetry,” see Edward Jablonski's article
this month on lra Gershwin, a man who
knows the difference.)

Overlooked Guideline

® In Craig Stark’s interesting article “* A Few
Guidelines to Help You Plan your own Home
Recording Studio” (March 1974) he states:
“Ribbon microphones, rare today, tend in
most cases to be fragile but are capable of
excellent performance.”

This remark was probably true of the rib-
bon microphones of yesteryear. However,
Dr. Stark’s comment is certainly not accurate
insofar as the currently available Beyer rib-
bon microphones are concerned. Ribbon mi-
crophones of twenty years ago were physical-
ly extremely large and featured comparatively
low-output, long ribbons with resultant com-
paratively slow transient ability and a certain
fragility. Still, they were widely used.

However, today’s Beyer M 160 ribbon mi-
crophone has fwo ribbons, each weighing
0.438 milligram and measuring 0.002 millime-
ter thick and less than Yz inch long. The result
is extremely good transient ability, smooth
and extended frequency response, high output
(typically —56 dBm), unobtrusive size and
light weight, uniformly tight polar pattern, and,

(Continued on page 14)

challenge.

AKAI5
4-Channel Challenge

We challenge any other manufacturer in the world to sur-
pass the performance of AKAI's new 4-channel component
combination. You can pay more. But you can't buy better.

Here they are.

First is AKAl’'s new AS-980 4-channel receiver. Endowed
with sophisticated features for unparalleled performance. Sen-
sitive and powerful, the AS-980 provides a continuous output
of 120W (30 x 4}. Plus 4 separate 4-channel modes: Discrete,
8Q, RM, and built-in CD-4 with individual separation controls
... It's everything you'd expect AKAl's uitimate receiver to be.

Unequalled reproduction quality is yours with AKAl's new
GX-280D-SS. It's a fully discrete 4-channel tape deck that's
also 2-channel compatible. The utilization of 4 individual
heads—including AKAI's exclusive GX glass and crystal heads
(dust free and virtually wear free)—and 3 superbly engineered
and balanced motors make this unit the professional 4-channel
tape deck for recording and playback.

Together, these units are AKAI's unbeatable 4-channel
challenge—providing professional 4-channel capabilities that
no other equipment combination can match.

Both the AS-980 receiver and the GX-280D-SS tape deck
are available at your nearest AKAI Dealer ... Whenever you're
ready to make that ultimate step up. That's AKAI's 4-channel

FREE! AKAI includes with the purchase of any tape recorder, BASF low-
noise, hi-output reel-to-reel tape or 8- track cartridge. or Chromdioxid™ cassette.
Up to $16.00 retail value. (Offer good only in continental U.S.)

Hom

AKAI America, Ltd./ 2139 E. Del Amo Bivd., 4 Ll I

Compton, Califernia 90220/ (213) 537-3880 The Innovartors
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Other fine turntables
protect records.
Only PE also protects
the stylus.

Some of the more expensive precision the tone arm rises and descends with gentle
turntables stress their ability to protect records. smoothness; and a single-play spindle that rotates
Which is important. But this still leaves the _ with the platter instead of sitting loosely in

the shaft where it can bind and cause
eccentric wear of the center hole.
For those who want additional

problem of damage to the stylus.
And even the finest tonearm
can damage records if it

plays them with a refinements, there are two other PE
damaged stylus. models to choose from. The 3015

Among all the quality which has a rack-and-pinion counter-
changers, only PE protects § ; balance; anti-skating synchronized
the stylus. For only PE has PE 3012, $109 05 with tracking pressure and a

the fail-safe stylus protection system which dynamically

prevents the tonearm from descending to the , balanced
platter unless there’s a record on it. It’s simple, non-ferrous
yet foolproof. platter. Or the
But this is not the only reason to buy _ 3060 which
a PE. For example, even the features a gimbal-
lowest-priced PE, the ! ' mounted tonearm;
3012, has _ ; B s .~ synchronous motor;
many two-scale anti-skating;
quality ¢ and vertical trackmg angle adjustment.
features High Fidelity magazine reported the 3060’s
associated “performance and features. . .rival those found in
with far : other automatics costing the same or even higher.”
more expen- PE 3060. $195.00 And Stereo Review placed the 3060 “in the top
sive turntables. rank of automatic turntables”’
These include: a variable speed control that The best way to decide which PE model you
lets you match record pitch to live instruments want is to visit your PE dealer. But if you'd like to
and compensate for off-pitch records; a cue read our new brochure first, just circle the
control viscous-damped in both directions so number at the bottom of the page.

PE

Impro Industries, Inc., 120 Hartford Ave., Mount Vernon, New York 10553
CIRCLE NO. 55 ON READER SERVICE CARD
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most important, immense strength. Another

ribbon model, the Beyer M500, is designed

to withstand sound-pressure levels exceeding

136 dB without distortion or damage — per-

formance that cannot be claimed for the typi-
cal condenser microphone.

PETER GIDDINGS

Revox Corporation

Syosset, N.Y.

Dr. Stark replies: As Mr. Giddings savs, rib-
bon microphones were the backbone of the
recording industry for many years, and even
today some performers will use nothing else.
And I have personally used the Beyer ribbons,
with most gratifying results. While the reputa-
tion for fragility of ribbon microphones is of
many years’ standing, I had hoped the phras-
ing of my remarks (“in most cases’) left room
for exceptions, among which, on the basis of
my knowledge at this time, I would certainly
number the Beyer products.

Where Good Jazz Comes From

® Many thanks to Chris Albertson for the
nice review he gave to Clifford Brown’s *“The
Beginning and the End” (February). 1 re-
corded these tapes in the Fifties, but no one
was interested in them until well into the Six-
ties, when New York record man Fred Nors-
worthy started talking them up around the
Sam Goody store. Don Schlitten bought the
tapes, and now, in the Seventies, Columbia
has released the disc.

A jazz-fan recordist can become almost
paranoic waiting so long to have music this
good finally accepted. Clifford, of course, was
the one who made it great, but I am quite
proud of the acclaim it has received. A good
three-motor recorder at 15 ips, with a decent
microphone, and a little care in watching the
needle and placing the microphone made a
difference, I suppose. Not everyone had such
equipment in those days, and not everyone
was fool enough to carry it around week after
week as | did. It was worth it, though, and
Clifford Brown made it really rewarding.

FRED MILES
Philadelphia, Pa.

Electronic Girlie Magazine
® What is STEREO REVIEW becoming? An
electronic girlie magazine with the many ads
featuring women in slinky dresses and billow-
ing bosoms (what “separation”!)? How about
something for us ladies who are also good-
music and good-sound-reproduction enthusi-
asts — “‘tat for tit,” as it were?
Ms. LESLIE ZEDDIES
Oak Park, Il

According to last count, our readers are over
95 per cent male.

Michael Tippett

® Many thanks to Bernard Jacobson for his
fine article on Sir Michael Tippett in your
March issue. A few years ago, a fellow stu-
dent at the University of Massachusetts sug-
gested that | listen to a recording of Tippett's
Second Symphony and discover a contempo-
rary master. | did, and I did. On February 16
my interest in Tippett’s music was both re-
warded and strengthened by a first hearing of
his Third Symphony. This awesome Ameri-
can premiere performance by the Boston
Symphony Orchestra and Heather Harper
(soprano), under the direction of Colin Davis,
may well be the beginning of a major awaken-
ing on this side of the Atlantic to the music of

14

this extraordinary composer. I hope so. Tip-
pett deserves it—and so do we.

THOMAS F. PARKER

Hartford, Conn.

Colin Davis’ recording of the Third Svmpho-
ny with Miss Harper and the London Philhar-
monic Orchestra has just been released by
Philips and will be reviewed next month.

® The article on composer Michael Tippett
(March) was welcome and altogether fine
reading. However, the Music Editor’s capsule
accounting of Tippett is in error in saying the
composer is in his seventieth year. He has
jumped the gun by a year, for Tippett was
born in 1905.

JAMES BROWNING

New York,N.Y.

Mr. Browning forgets that to be in one’s sev-
entieth vear is not the same as being seventy
vears old. Mr. Tippett will be seventyv on Jan-
wary 5, 1975, but he is now living through his
seventieth vear.

Glitter Syndrome
® ['mawfully tired of reading letter after let-
ter in this column from zealots defending the
“sincere’” side of rock music —mainly because
they're always lumping Alice Cooper and
David Bowie together in the same sentence
with regard to the glitter/sensationalism syn-
drome. That’s criminal, not to mention dense.
Alice Cooper is wacky, perverse fun (yes,
fun) and not much more. But Bowie is and
always has been serious, from his recorded
beginnings in 1968 to the present. Anyone
even slightly familiar with his musical past
will realize that this glitter scene he’s in now is
merely a medium, and one which has succeed-
ed in attracting me, as well as thousands of
other new fans, to the work of one of the most
aware and engaging minds in the world today.
RoB MEURER
Houston, Tex.
Hmmm . . . see page 82.
Non-Standard Operas
® | would like to congratulate George Jelli-
nek on his “Essentials of an Opera Library”
(December), which helped me a lot in decid-
ing which opera recordings to buy. I would
also like to ask Mr. Jellinek to write another
article: “The Non-Puccini-Mozart-Wagner-
Verdi Opera Library.” There are many fine
operas by other composers, but because of
the preferences of many singers, especially
sopranos, one keeps hearing the same thing
over and over.
DEAYTON BRISBANE
Brooklyn, N. Y.

Youth’s Musical Follies

® In his review of “Music of the Thirties”
(February), James Goodfriend mentions how
Lawrence Tibbett used to sing “A4-cen-Tchu-
wait thubh Pahz-uh-Tif, EE-lim . . . and on
and on into dreadfuldom. I often cite his
strange approach to “*Gimmeland, lotsa land,
understarryskies abuv (pause, breath), Don't
FencaMe In” as evidence that this genera-
tion of kids has no claim to the origin of the
bizarre. (I don’t recall that Larry ever tack-
led “*Fwee lddy Fiddies Dat Fwam . . .,
“Mairzy Doats,” or that grand old folk aria
“Doggie Inna Winda,” but in several sea-
sons on the Saturday Night Hit Parade, pre-
Snooky Lanson, he may very well have.)

All of which suggests that mankind needs
another Society—a prime requirement of
which would be that it never hold a meeting—
to point out and savor the hilarious follies of
our youth. Everybody’s too damn sensitive
and serious these days; we need to laugh
more. Lord knows there’s enough raw
material!

E. D. HoAaGLAN
Omabha, Neb.

Rachmaninoff’s Legacy
® Eric Salzman’s review in the February
issue, “The Complete Rachmaninoff,” with
the subtitle ““Every note he ever recorded,” is
rather puzzling to me. | have in my record
collection a recital compiled of recordings
made by Rachmaninoff issued on a 33Y5-rpm
disc, Allegro-Royale 1549. The recital in-
cludes mostly his own compositions, such as
the Elégie and the Melodie, Op. 3, Nos. | and
3, and Barcarolle in G Minor, Op. 10, No. 3,
which do not appear to be in the RCA
collection.
Louis M. SCHWARTZ
Parlin, N J.

The Allegro-Royale disc was made up of
piano-roll material and was therefore not in-
cluded in RCA's recorded legacy. Purists
must decide for themselves whether piano
rolls are “recording” or not.

Autres Négligés

® | enjoyed Richard Freed’s excellent arti-
cle on neglected French music (February),
and | was particularly happy that he did not
limit his discussion to one aspect of French
music, but included songs, opera, symphonic
music, and chamber music.

I would like to add to Mr. Freed’s list some
of my own discoveries. André Caplet, a
noted conductor and orchestrater for Debus-
sy, was also a very gifted composer in his own
right. He wrote a ballet, The Masque of the
Red Death, after Poe, for string quartet and
harp. This is now out of print, but some Ii-
braries do have it, and it is well worth hear-
ing. There are also two Divertissements for
Harp (Deutsche Grammophon 139419) and a
Mass (a cappella, on MHS 1658).

D. E. Inghelbrecht is also in the conduc-
tor-composer category. His very fine Re-
quiem can be heard on an import disc (Charlin
AMSS88) with Bernard Kruysen, baritone.
Then there is Guillaume Lekeu, whose lovely
unfinished piano quartet, a trio, and a few
other pieces were at one time available on the
Society for Forgotten Music, but ail these
seem to have been deleted, as has his Violin
Sonata, which Menuhin recorded for RCA.

ROBERT E. Lyons
Pittsburgh, Pa.

® Richard Freed has done a good job of pub-
licizing some very deserving composers and
their works in his article *“One Hundred
Years of Neglected French Music” (Feb-
ruary). It is difficult to understand why most
of our great American musici~ns have lim-
ited their repertoires so severely. Sometimes
it is even hard to convince others that one
can admire the music of Roussel for rea-
sons that have nothing to do with trying to
come up with something “‘fashionably ob-
scure.” Roussel's Third Symphony alone en-
titles him to be ranked with the great compos-
ers of the century.
ROBERT A. ELLIS
Beloit, Wis.
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In the beginning there was
foldedhornbassreflexacousticsuspension.

And now BIC VENTURI

For about 40 years, speaker designers
have been juggling the characteristics they
wanted from speakers: Compact size, high
efficiency, high power-handling, and deep
ranging, pure, clean, gut-reaction bass.

They tried folded horns:efficient,
clean, good power-handling, but too
large for most homes, quite expen-
sive. They tried the bass reflex:
Efficient, compact, but limited by
uneven, one-note bass. Ditto the
labyrinth, but far less efficient.

Today's favorite,the acoustic
suspension: Compact, smooth,
deep ranging bass. But inef-
ficient (requiring costly.high-
powered amplifiers)and limited
dynamic range.

A virtue here,a virtue there
-- but all with corresponding
compromiges.

Ironically, the principle
that combines these objectives
into one compact cabinet has been
around for some 180 years: The
VENTURI principle of fluid motion
transformation, reapplied in a form
better suited to acoustics (patents
pend). Our simplified diagram shows
how the scientifically formulated VENTURI
coupled path functions as a step-up trans-
former. Up to 140 times more bass energy
comes from the duct as comes directly from
the woofer. And bass is reinforced broadly
over the low frequency spectrum, not at a
single "tuned" frequency.

The BIC VENTURI coupled path also
operates as an acoustic, low pass filter,
cleansing harmonics and distortion compo-
nents from the bass waves. So, the bass not
only goes down further and is louder, it's
cleaner and more natural. And requires
hundreds percent less amplifier power than
other speakers of comparable size and per-
formance. Yet, even though BIC VENTURI need
less amplifier power, they can handle more.
This new principle eliminates compromises
in cone, suspension and magnetic design to
"match' cabinet characteristics.

Above the woofer, you can see our mid-
range. To match the exceptional high
efficiency of the bass section, we had to
invent a new horn, combining two different
types of flare, conical and exponential,
BICONEX™ (pats pend). It provides wide,
smooth dispersion in both horizontal and

b

X

vertical planes, so placement in the home
won't be critical. BICONEX covers the full
midrange to well beyond 15,000 Hz without
crossover network interruptions, for
distortior-free, smooth response.

Our super tweeter handles just

a half octave from 15,000
to over 23,000 Hz. While
you can't hear single
frequency tones in that
range, the accuracy of
musical "timbre"
depends upon those fre-
quencies being added in
proper proportion to
the complex tones you
do hear. An important
subtlety.

Because you hear
less bass and treble at
low and moderate levels,
we built a DYNAMIC TONAL
COMPENSATION circuit
(patents pending)
into the speaker. It
adjusts speaker frequency response
as sound pressure output changes,
automatically. Amplifier "loudness contour"
controls can't do that. Result: aurally
"flat" musical reproduction always, regard-
less of volume cortrol settings.

Our Formula 2 is the most efficient
speaker system of its size, yet can be used
with amplifiers rated up to 75 watts per
channel! Formula 4 has deeper bass and can
be used with amplifiers up to 100 watts.
Formula 6, the most efficient, will handle
125 watts. Hear them at franchised BIC
VENTURI dealers. Or write for brochure:

BeI*C INTERNATIONAL. Westbury, N.Y. 11590,
a div.of Avnet,Inc. Canada:C.W.Pointon, Ont.
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The Discrete
Cartridge of Choice
with CD-4 Record
Manufacturers:

Whether listening to reference
lacquers or checking metal
“mothers’ for quality, you'll find
more Audio-Technica buiit car-
tridges in use than
any other make.

The reason is simple: Our con-
sistent performance is essential
to their quality control standards.
Whether your CD-4 cartridge is
for home or studio...if you've
built up a tolerance for nothing
but the finest, come to us.

Hlustrated: Mode! AT14S with Shibata stylus $75.00,
® mounted in AT-1009 Tone Arm, $139.9

AUDIO-TECHNICA U.S,, INC., Dept. 54F, 1655 W. Market St., Fairlawn, Ohio 44313
CIRCLE NO. 3 ON READER SERVICE CARD

BSR 810. For the record.

The BSR 810 starts as a record player, a machine to spin discs and
generate music.

It's a pretty special machine, loaded with engmeermg advances, design
innovations, and all kinds of fancy hardware that impresses even
professmnal audio experts who don’t impress easily. The 810 looks
classy, runs smoothly, keeps quiet, and is probably more reliable than

any other record changer you can buy.

The 810 is ali of these things; it fills many complex needs
for many kinds of people. But if you just want to play
records, it's just fine. You shouldn't settle for anything
and you just can't find anything more.

less. ..

BSA (USA) LTD.,
BLALVELT, NEW YORK 16913
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C'ompiled by

LOUISE GOOCH BOUNDAS

® Responses: Musical Essavs and Re-
views, by David Cairns. Alfred A. Knopf,
New York (1973). 266 pp., $8.95.

Most of these essays and reviews by the
British critic David Cairns, best known as the
translator and editor of The Memoirs of Hec-
tor Berlioz, were first published in the Specta-
tor,the New Statesman, the Financial Times,
and the Observer. They deal with performers
(Karajan. Jon Vickers, Elisabeth Schumann,
and so forth), operas (Les Trovens,Idomeneo,
Fidelio, and so forth), and miscellaneous
other subjects (decorating Mozart’s piano
concertos. Wagner’s Ring in English, Volpone,
and so forth). Instructive and delightful to
read.

® /00 Best Songs of the 20's and 30's,
with an introduction by Richard Rodgers.
Harmony Books, New York (1973). 398 pp..
$15.

If fifteen dollars seems a high price for a
songbook. in this case it is only fifteen cents
apiece for one hundred certified hits from two
extremely rich decades in the history of
American popular songs. The songwriters
represented include Cole Porter, George
Gershwin. Harold Arlen. and many. many
others. The book is spiral bound so that it will
lie flat on your piano.

® They're Pluving Our Song, by Max Wilk.
Atheneum. New York (1973), 295 pp.. $10.

Irving Caesar: “You know all this stuff
about how songs are written? Well. kid. if
you're a born songwriter, you just Anon how
to do it.”” Not exactly reassuring to anybody
trying to learn to write songs. is it? The songs
didn’t really happen the way Hollywood
wottld have it in all those old movies. But they
did get written (thank the muses). we have
them. and they're being sung more now than
they have been for several years. Here are the
circumstances that surrounded the composi-
tion of some of the American classics. how
born songwriters from Kern to the Gershwins
to Sondheim came to write them. Max Wilk’s
“collection of oral histories™ —which he gath-
ered from the writers themselves and from the
people who knew them — makes good reading.

® The Complete Entertainment Discogra-
phy, front the Mid-1890s 10 1942, by Brian
Rust. Arlington House, New Rochelle, N.Y.
(1973). 677 pp.. $12.95.

Almost five hundred entertainers, from
Abbott and Costello to Maurice Yvain (look
him up) are listed here along with short biog-
raphies and information about the recordings
they made —titles. dates, labels, and disc
numbers. The book does not include jazz and
blues artists or commercial dance bands, but
devotes itself instead to the stars and lesser
luminaries of minstret shows, vaudeville, film,
radio, and the legitimate theater.
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om KENWOOD

introducing the New Top-of-the-Line Receivers

BIGGER Performance
BIGGER Power
BIGGER Size

KR-5400

STEREQ REGEIVER
35 }MS Watts per
Channel (8 Ghms,
20-20k Hz) = Direct
Coupling = Duszl Tape
System s‘Phease-Lock-
Loop MPX

KR-6400

STEREQ RECEIVER

45 RVS Watts per
Cnannel (8 Ohms,

20-2Dk Hz) = Direct
Counling = Tape-Through
Circuit » Phase-Lock-
Loop MPX

<R-7400
3TEREC RECEIVER
3¢ RMS Watlts per
Shzunel (8 Okims,
=" 'a( Ck Hz) » Girec:

L ]

=

(i

the sound approach to guality

Fo- Bizze~Than-Ever Stereo Enjayment, write for ] 15777 So. Brozdvay Gardema. Calit. 90248
Al th;Big News on the new KENWGOD Receivers. K E N WO CI D 7202 Fifty-irst Ave.. Woodside, N.Y. 11377
in Canada: Magrascnic Carada, Ltd.
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A totally new
transport drive system

has produced
the Ffirst cassette deck with
record and playback
wow and flutter
of less than 0.07%!

Measurably better than
.any other cassette deck
in the world.




THE TEAC 450

Neo other cassette deck can touch it.

TEAC can now announce a

Dolbyized* cassette deck with

record and playback wow and flutter

of less than 0.07%! This WRMS

: measurement assures you a steady,

flutter-free sound previously unheard
= - of in cassette decks.

The heart of this accomplishment is TEAC’s new transport
drive system—a system with all new parts and exceptional critical
tolerances. It features a newly designed capstan with a critical
tolerance of 0.15 microns—a perfect roundness that smoothens and
steadies the tape flow. A new slip clutch has been critically machined
to give perfect balance of tension between take-up reel and capstan.
A hysteresis synchronous outer-rotor motor has the outside
revolving for greater inertia. A 93-mm flywheel has twice the mass of
any other TEAC flywheel, dramatically increasing stability
of the transport drive element which pulls the tape.

Thus, the TEAC 450 gives you reel-to-reel quality
with cassette deck convenience.

What else does it give you? The first
dual-function Dolby* system.
Automatic timer circuit. Bias and
equalization switches. Two mic
inputs and two line inputs with slide
control mixing. And more. The 450
is an example of TEAC tech-
nological leadership and
incredible quality control.

A beautiful example.

TEAC

The leader.Always has been.

cr DPolby is a trademark of Dolby Laboratories, Inc.

TEAC Corporation of America Headquarters: 7733 Telegraph Road,
Montebello, California 90640. TEAC offices in principal cities in the
United States, Canada, Europe, Mexico and Jupan. A-2A

MAY 1974
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NEW PRODUCTS

Wollensak Model 8075
Dolby Eight-Track Tape Deck

® A STEREO record-playback deck for
eight-track cartridges said to rival the
performance of the best cassette decks is
being marketed by the Wollensak divi-
sion of the 3M Company. The new ma-
chine. designated the Model 8075, has

built-in Dolby noise-reduction circuits
(switchable to decode external Dol-
byized programs such as FM broad-
casts) and a tape-equalization selector
with positions for standard cartridges
and for Scotch “Special High Perfor-
mance” cartridges that 3M is currently
introducing. With standard tape. the
deck’s frequency response is 30 to
12,000 Hz «3 dB. The new high-perfor-
mance tape extends response to 15.000
Hz with the same tolerances. At 4.000
Hz and above, the signal-to-noise ratio
exceeds 60 dB with Dolby, 50 dB with-
out. Wow and flutter are 0.1 per cent
(weighted). A recording level of 0 VU
results in less than | per cent distortion
with a 1.000-Hz signal.

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

The control facilities of the Model
8075 include slider-type recording-level
adjustments for each channel. There are
fast-wind. eject, pause. and track-selec-
tor levers. plus switching to facilitate
continuous play of a cartridge or auto-
matic ejection after one cycle. and the
aforementioned Dolby and equalization
switching. A resettable digital counter
indicates elapsed time in minutes and
seconds. Microphone jacks are provided
on the front panel. The fast-forward
speed can cycle through a 40-minute
eight-track cartridge in 3 minutes. Di-
mensions of the Model 8075 are 19%4 x §
X 10Y4 inches. Price: $299.95, which in-
cludes an integral wood cabinet.

Circle 115 on reader service card

Yamaha CR-1000
AM/Stereo FM Receiver

® THE top unit in Yamaha's newly re-
styled receiver line is the Model CR-
1000, rated at 70 watts per channel con-
tinuous power, both channels driven into
8 ohms across the full 20- to 20.000-Hz
range. Harmonic and intermodulation
distortion, specified for all audio circuits
of the amplifier including the phono
preamplifier. do not exceed 0.1 per cent
atany level up to rated output. Signal-to-
noise ratios are 80 and 90 dB for the
phono and high-level inputs. respective-

ly. IHF sensitivity for the FM section is
1.7 microvolts (55 dB of quieting is
achieved at 5 microvolts), with a capture
ratio of 1 dB. 80 dB alternate-channel
selectivity, and stereo separation of 35
dB from 50 to 10,000 Hz. Image. i.f..
and spurious-response rejection are all
110 dB.

The Yamaha CR-1000 has a number
of unusual electrical and control fea-
tures. Loudness compensation is con-
tinuously variable at the front panel,
permitting user adjustment of the com-
pensation to suit the actual listening
levels. The threshold of the FM inter-
station-noise muting circuit is also con-
tinuously variable. Grasping the tuning
knob automatically deactivates the FM
automatic-frequency-control circuit to
permit greater tuning accuracy; releasing
the knob switches the circuit back in.
One of the two magnetic-phono inputs
has switchable input impedance (30,000,
50.000, or 100,000 ohms): the preampli-

fier employs FET’s at the input. and it is
specified as conforming to the RIAA
equalization characteristic within +0.2
dB. The bass and treble controls, like
the balance and loudness controls, are
slider-type adjustments, with a choice
of two switch-selectable inflection points
for each as well as a DEFEAT position.
The high- and low-cut filters have 12-dB-
per-octave slopes and a choice of two
cut-off frequencies. There is a front-pan-
el microphone input that feeds a separate
high-gain amplifier with its own volume
control. permitting input mixing. The
receiver has the necessary jacks and
tape-monitor switching for two three-
head stereo tape decks. with dubbing
possible from either deck to the other.
Two pairs of speakers are accommodat-
ed. Dimensions of the Yamaha CR-1000
are 20 x 6% x 13Y%4 inches. Price:
$799.95. The price includes the wood
cabinet shown.
Circle 116 on reader service card

Revox A700 Stereo Tape Deck

® THE highly Model

sophisticated
A700 has joined the various versions of
the A77 in Revox’s line of semiprofes-
sional consumer tape decks. While shar-
ing a number of design features with the
A77 series, the new machine has a num-
ber of mechanical and electrical innova-

20

tions. Except for the switching of power
to the reel motors. mechanical relays
have been dispensed with in favor of dig-
ital electronics. This permits the inclu-
sion of some new automatic transport
features such as continuous play/record
(at the end of the reel the tape is re-
wound and repeated automatically) and
“instant repeat” (depressing a pushbut-
ton puts the transport into high-speed
rewind: releasing the button returns the
machine to normal forward operation at
the selected tape speed). There is also a
pause control. Electromechanical sen-
sors for tape motion and tension continu-
ously regulate the power to the reel mo-
tors and monitor switching commands to
the transport to prevent tape damage.
The capstan motor is similar to the di-
rect-drive design used in the A77. but it

uses a more sophisticated digital servo
design. Speed is referenced to a quartz
crystal which provides three electroni-
cally regulated tape speeds— 15, 7Y,
and 3%4 ips.

The electronic section of the A700 has
mixing and sound-on-sound facilities
(via slider-type level controls) for four
input channels. A master recording-level
slider acts on all four inputs after initial
balancing with the individual controls.
The four microphone inputs are of the
balanced configuration. with switching
for high- or low-output, low-impedance
microphones. In addition, most of the
functions of a stereo preamplifier are
provided. with volume controls for each
of the two output channels, mode and
input selectors (positions for magnetic

(Continued on page 22)
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The classics from KLH. Four bookshelf loud-
speakers of such extraordinary quality that each
has set the standard of excellence in its price
range. Fictured to the far left, our popular little
Thirty-Two ($55.007). Next, one of the best sell-
ing loudspeakers in the country, the Seventeen
($79.95'). Up ffont, everybody's favorite, the
Six ($139.95". And finally, our most spectacular
bookshelf model, the Five ($199.95%). Ii you
really want to know what KLH is all about, we
suggest you listen to any one or all of these fine

loudspeakers. And when you do, also look for
our other bestsellers—the KLH stereo receivers.
The Model Fifty-Five {$219.95); the Model Fifty-
Two ($319.95%); and our newest receiver, the
stereophonic/quadraphonic Model Fifty-Four
($525.00"). KLH—the best thing to happen to
bookshelves since books.

For more information, visit your KLH dealer
or write to KIH Research and Development
Corp., 30 Cross Street, Cambridge, Mass.
02139.

What's a bookshelf
without the classics?

<] bef

KLH RESEARCH AND DEVELOPMENT CORP.
30 Cross St., Cambridge, Mcss. 02139

tSuggested retail prices—slightly higher in the South and West.

CIRCLE NO. 15 ON READER SERVICE CARD
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NEW PRODUCTS

THE LATESTIN
HIGH-FIDELITY
EQUIPMENT

phono, tuner, and auxiliary sources in-
cluded), bass and treble controls, and
tape-monitor switching. The resettable
index counter is calibrated in elapsed
time (minutes and seconds) for the 7Y2-
ips tape speed. The two stereo head-
phone jacks are usable with high- and
low-impedance phones.

Specifications of the A700, with 3M
Type 207 tape or the equivalent, include
frequency responses of 30 to 22,000 Hz
(15 ips), 30 to 20,000 Hz (7Y2 ips), and
30to 16,000 Hz (3¥%4 ips), all +2, —3 dB.
Signal-to-noise ratios for the three
speeds exceed 65, 66, and 63 dB, respec-

tively, and wow and flutter are under
0.06, 0.08, and 0.1 per cent. For a0-VU
recording level at 1,000 Hz, playback
distortion is under 0.6 per cent for the
15- and 7Y2-ips speeds, and under | per
cent for 3%4ips. Distortion is under 2 per
cent at+6 VU for the two higher speeds.
The recording-level meters conform to
VU specifications; they are augmented
by peak-indicator lights that are trig-
gered by levels of +6 VU or more.

The A700 is now available in a half-
track stereo version; a quarter-track
model will be offered in the near future.
The transport is a three-head design

(erase, record, playback), with room for
an optional fourth head for slide syn-
chronization or other functions. Reel
diameters as large as 10Y2 inches and as
small as 1Y2 inches are accommodated;
these two reel sizes can be used together
since tape tension is regulated auto-
matically by the sensor mechanisms.
With 10%2-inch reels in place, the A700
measures approximately 21Y4 x 20Y2 x
8Ys inches overall. Price: $1,695. A
number of remote-control facilities,
including continuously variable speed
adjustment, will be available shortly.
Circle 117 on reader service card

Schober TR-3D
Stereo Amplifier Kit

® KnNownN primarily for its electronic
musical instruments and accessories, the
Schober Organ Corp. also manufactures
several products of audiophile interest,
the latest of which is the Model TR-3D
amplifier kit. The TR-3D is reported to
be the only available audio amplifier in-

corporating push-pull circuit configura-
tions throughout —not just in the output
stage. To 8-ohm loads the amplifier de-
livers 70 watts per channel continuous,
both channels driven, with harmonic dis-
tortion (including hum and noise) of 0.1
per cent or less at any audible frequency.
Intermodulation distortion, which varies
slightly with the setting of front-panel
sensitivity controls, is between 0.19 and
0.07 per cent at full rated output, and
between 0.08 and 0.05 per cent at lower
power levels. The signal-to-noise ratio is
85 dB. An input of anywhere from 0.15
to 1 volt, depending on the sensitivity-
control setting, drives the amplifier to
full power with 8-ohm loads. Front-pan-
el volume controls for each channel are

also provided; input impedance varies
from 33,000 to 100,000 ohms depending
on the controls’ settings. Protective de-
vices, including a circuit breaker reset-
table at the front panel, interrupt the am-
plifier’s operation under conditions of
excessive current or heating. The TR-
3D is unconditionally stable with any
load or combination of loads; the damp-
ing factor is rated 28 at 1,000 Hz, infinite
at 20 Hz. The unit is 8 inches high, 5%
inches wide, and 11¥s inches deep.
Price of the kit: $169.50. A single-chan-
nel version, the Model TR-3M, is also
offered at $123.50. This can be convert-
ed at any time to two-channel operation
with the TCK-3 conversion kit ($51.50).
Circle 118 on reader service card

Ultralinear Model 1000
Speaker System

® SoLAR Aubpio ProbpucTs has intro-
duced the Ultralinear line of speaker
systems, headed by the Model 1000, a
two-way design employing a pair of 3Y»-
inch cone tweeters for high-frequency
reproduction. The tweeters, which take
over from the 10-inch woofer at a cross-
over frequency of 2,600 Hz, incorporate
structural differences intended to make
their frequency-response and dispersion
characteristics mutually complementary.
A special feature of the woofer, called an
“Inertial Equalizer” disc by Solar, is a
flat Neoprene structure that covers 40
per cent of the cone’s radiating area.
This is said to control the acoustic be-
havior of the cone.

The cabinet of the Ultralinear 1000 is
sealed, with a removable sculpted foam
grille. Accessible behind the grille are
a continuously variable high-frequency
level control and the reset button for a
circuit breaker that protects the drivers
from amplifier overloads. The frequency
response of the system is 35 to 22,000
Hz, with a power-handling capability of
60 watts continuous; at least 25 watts
continuous is the minimum recommend-
ed amplifier-power requirement. The
system’s nominal impedance is 8 ohms.
The cabinet, measuring 27 x 14Y2 x 12
inches including integral base, has a wal-
nut-grain finish. Price; $149.95.

Circle 119 on reader service card

Nortronics Tape Brochures

® THREE new tape-recorder-mainte-
nance publications are being offered by
the Recorder Care Division of the Nor-
tronics Company. The first is the Nor-
tronics Recorder Care Manual, fifth
edition, a thirty-two-page illustrated
handbook that covers such topics as the
principles of magnetic recording, tape

22

heads, splicing, and recorder mainte-
nance. There is also a tape bibliography
for further reference. The second publi-
cation, Recorder Care Test Tapes, is an
eight-page brochure explaining the pur-
pose and use of test tapes and describing
the Nortronics test and alignment tapes
available for open-reel, cassette, and
eight-track equipment. Finally, Re-
corder Care Kits describes the current

line of Nortronics products for cleaning
and maintenance of all types of tape
equipment, including video tape re-
corders. All three publications are avail-
able free of charge from Nortronics deal-
ers, a list of which can be obtained
by writing: Nortronics Company,
Inc., Recorder Care Div., Dept. SR,
8101 Tenth Avenue North, Minneapolis,
Minn. 55427.
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Micro-Acoustics

Q —
Stereo Phono Cartridge:

It will make
any well recorded LP
sound exactly like its master tape.

Recently at a trade
show in Chicago, we invited
audiophiles to compare a
master tape with a stereo disc
cut from the tape. The tape and
the disc were played through the same

electronics and the same loudspeakers. The
only difference was that a tape deck was used
to play the 15 IPS master and a turntable
with our QDC-1 Stereo Cartridge was used
to play the commercial pressing. Without fail,
listeners could not hear a difference between
the disc and the master.

Actually it’s not as incredible as it

sounds.

People in the record business have
known for a long time that a well recorded
stereo disc is potentially every bit as good as
its master tape. We make the Series 300
Micro-Point Recording Stylus — an ultra
precision cutting tool used in record mastering.
(Over two-hundred million records a year are
manufactured from masters cut with our
Micro-Point Styli.) And it has been our
experience that there’s no problem in getting
the music onto the record; the problem is in
retrieving it.

The cartridge is the culprit

Until the advent of the QDC-1, there
really wasn’t a cartridge on the market that
could make a stereo record sound as good
as its master tape. So cartridge manufacturers
didn’t have to deal with an absolute standard
of measurement for their product. They sold
their cartridges very much like loudspeakers,
using subjective criteria. In the end, the
customer had to choose between the “sound”

of one cartridge or another. The fact is that a
cartridge shouldn’t have any sound of its own.
Ideally it should just be a direct link between
the record groove and the preamp input. And
that’s precisely what the new QDC-1 is—an
ultra precision component that will radically
change the way all cartridges are judged. Now
a cartridge’s performance can be measured
against a completely reliable objective
standard.

Stated simply: Does a cartridge
make a well recorded disc sound identical
to its master tape? Or doesn't it?

Ours does.

Hearing is believing

The new Micro-Acoustics QDC-1
(Pat. Pend.) is available in spherical. elliptical
and Quadra-Pcint™/CD-4 configurations.
Prices range frcm $100 to $120. Frankly.
we re not selling to every dealer and not every
dealer we sell is doing our master tape/disc
demonstration. But if it's been a long time
since you were really excited by something
new in stereo, we urge you to look for local
ads announcing demonstrations in your area.
In the meantime, why not take a stereo LP
of your own to your Micro-Acoustics dealer
and let him show you what our cartridge can
do for yourrecords. We think you’ll be
startled by the difference.

For technical information and a
dealer list. write to Micro-Acoustics Corp..
8 Westchester Plaza. Elmsford, New York.
10523.

MICRO-ACOUSTICS CORPORATION,
ELMSFORD, NEW YORK 10523
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AUDIO

QUESTIONS 2

ano

ANSVVERS

By LARRY KLEIN Technicat Eattor

-

O\

Dolbyized Highs
I don’t understand why vyou keep
o plugging the Dolby system in
your column. The prerecorded cussettes
I have been buying lately, which are
marked (sometimes in very small print)
as being mastered to the Dolby B stun-
dard, have highs only when the Dolby
circuit is switched off. As soon as |
switch in my deck’s Dolby circuit the
highs disappear. 1 think | would rather
have the highs and the hiss than neither.
S. STEVENS
New Brunswick, N.J.

I have had the same experience,

« but linterpret it differently. Most
of the cassette duplicators in the United
States, for one reason or another {mostly
lack of care and/or inadequate equip-
ment), don’t record the higher frequen-
cies on their prerecorded cassette prod-
ucts. Since the Dolby encoding process
boosts the low-level high frequencies,
when you play Dolbyized tapes without
decoding them they sound somewhat
brighter than non-Dolbyized tapes.
However, when you flip the Dolby de-
coding switch, the extra boost is re-
moved —as it should be—and you are
left with a tape that is reasonably hiss-
free but lacks the highs that were lost in
the duplication process. It is obvious
then that the problem lies nor with the
Dolby encoding or decoding per se, but
rather with the duplicators who, by and
large. are doing such a rotten job.

CB Audio Interference

My hushand and I have run into «a

o problem with interference from a
Citizens Band radio on our stereo sys-
tem, which so far has stumped our audio
dealer. A Citizens Band operator lives
next door to us, and we receive all his
outgoing transmissions through our
right speaker, regardless of our pream-
plifier's function-selector setting. We
have tried shielded cable, grounding of
the amplifier, and «a few other suggested
techniques, but nothing seems to help.
The CB radio operator informs us that
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he is licensed and is operating under the
power limit approved by the FCC, and
s0 is under no obligation to stop trans-
mitting even though our privacy and
enjoyment are infringed upon. Needless
to say we are extremely distressed that
we are not able 1o enjoy our stereo sys-
tem, for which we spent a sizable
amount of money. Can vou help?
MICHELE NOONAN
Denver, Colo.

It will probably be of little comfort

e to assure you that you are not
alone with your particular problem,
since, unfortunately, there is no general
solution for it. First of all, I would sug-
gest that you write a letter to the service
department of the manufacturer of your
preamplifier. They may be able to sug-
gest to the local warranty station a modi-
fication that will lower your equipment’s
sensitivity to radio-frequency signals.
Often, the installation of ferrite beads,
which some equipment manufacturers
will supply, will help enormously —as-
suming that the electrically (and phys-
ically) correct spot to install them is
specified. The FCC also has a bulletin
available on radio-frequency (r. f.) inter-
ference (check your telephone directory
for your local FCC office).

In the November 1972 issue we pub-
lished an article telling (as much as it is
possible to) how to eliminate r. f. inter-
ference in your audio system: it is an
exhaustive treatment of the subject, and
we will be happy to send reprints to any-
one who sends 25¢ and a stamped. self-
addressed long envelope to: STEREG
REVIEwW, Dept. RFI, One Park Avenue,
New York, N.Y. 10016.

There are other aspects of the ques-
tion that you might investigate. The fact
that your CB neighbor may be observing
the power requirements of his CB li-
cense does not mean that he is also fol-
lowing the rest of the rules. For example,
the Citizens Band was established by the
FCC not for hobby use, but rather for
“necessary communication.” ‘‘Neces-
sary,” as defined by the FCC, specifical-

ly excludes chatting and simple friendly
conversation. All communication should
be short, direct, and to the point. Telling
someone to bring home a loaf of bread is
permissible; a discussion of the best
bakeries in the neighborhood is not. In
addition, in a recent booklet the FCC
states that CB should nor be used when
other forms of communication, such as
the telephone, are available. In short, the
FCC’s position is that anyone interested
in using the radio waves for hobby pur-
poses should get an amateur radio li-
cense and stay off the CB band. All of
these rules and regulations are spelled
out in a booklet (SS Bulletin 1001a, Feb-
ruary 1972) issued by the Federal
Communications Commission with each
Citizens Band license. It could well be
that your neighbor is not aware of these
restrictions, or that he knowingly ignores
them. In any case, a call to your local
FCC office might help the situation.

All-in-One Stereos
Would you please send me any
o information you might have on
companies that make compact three-in-
one stereos containing the following:
AMIFM radio, phonograph, and cas-

sette plaver.

DAviD MARrcus
West Covina, Cal.

We have no such listing available,

« mostly because the companies
that make such products do not gener-
ally fall within our area of concern: that
is, high-fidelity equipment. Unless you
have some special reason for wanting an
all-in-one, I feel that such a system is not
a good idea for two main reasons, one
having to do with servicing, the other
with upgrading. Suppose, for example,
that the phono cartridge or something
else in the record-player mechanism
becomes defective. Unless you feel tech-
nically competent to extract the record
player from the rest of the ensemble,
you’ll have to return the entire unit to the
shop for repair, thus losing the services
of your cassette player and radio. In ad-
dition, if one day you want to upgrade to
a more sensitive FM tuner, a record
player with less rumble, a cassette player
with better frequency response, or some
other improvement in performance,
you'll have to trade in the entire assem-
bly rather than simply replace the com-
ponents piece by piece as you could with
a conventional stereo system. And if you
think about it, I'm sure that you'll find
that you’ve gained little or nothing (in
shelf-space or anything else) by going to
an all-in-one unit rather than separates.

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!
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' - The Originators of CD-4 p

resent----

JvC’S NEWﬁ- e I:IEI-_.FCEIVERS
. b .-y

‘be discrefe

Going quad — you'll want to know everything there is to know about 4-channel and our
discrete 4-channel system, CD-4. For the ultimate in quad, JVC introduces 3 receivers de-
signed for all’of today's 4-channel sources . . . plus advanced engineering features for future
4-channel innovations, like discrete 4-channel broadcasting.

The new JVC receivers — 4VR-5436, 46 and 56 feature a built-in discrete CD-4 demodulator
plus matrix decoder circuits with an automatic switching computer (4VR-5446 & 56) so
you can play a mixed stack of CD-4 and matrix discs without making any adjustments. Each
CD-4 receiver is equipped with JVC's patented Sound Effect Amplifiers that break the sonic
spectrum into 5 bands so you exercise tonal control and complete freedom over sound in all
crucial frequency ranges to compensate for room acoustics and individual tastes. Then there’s
JVC's Balanced Transformer Less Circuitry that links up the amps so that all four are used
when playing 2-channel stereo for double the rms output power.

These are only a few of the many JVC innovations that reflect the ultimate in 4-channel
engineering and performance. Get all the facts today. Write for your copy of this brochure.
Use the handy coupon or visit your local JVC Hi-Fi Dealer. For his name and address, call
this toll free number: 800-243-6000. In Conn., call 1-(800)-882-6500.

Compatible Discrete
4-Channzl Record System



ible.

How else would you describe a

preamplifier with:

¢ A Peak Unlimiter that restores
dynamics lost in recording to
closcly approximate the original.

¢ A Downward Expander that reads
“gain riding” and expands
dynamics down to precisely the
intended level.

¢ An AutoCorrelator that makes
record/tape hiss and FM broadcast
noise virtually vanish without
affecting musical content.

¢ Plus an Active Equalizer that gives
you flat energy distribution over
the full audio spectrum, Joystick
Balance and Step Tone Controls
that allow precise music tailoring
to your listening environment and
SQ* and Phase Linear differential
logic for Quad Sound.

The 4000 is an advanced stereo |
preamp that actually puts back in
what recording studios take out . . .
lets your music (at last) reach life-like
levels without distortion . . .lets you
(for the first time) hear your music
from a silent background. Itis,in a
word, incredible. Ask your dealer

for an audition.

Price: $599
Cabinet: $37
Warranty: 3 years, parts & labor.

Shase
Yinear
4000

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION

P.O. Box 549 * Edmonds, Wash. » 98020

*SQ is a trademark of CBS Labs, Inc.
CIRCLE NO. 31 ON READER SERVICE CARD

AUDIO

BASICS |

By RALPH HODGES

GLOSSARY OF TECHNICAL TERMS-9

€ D.C. (direct current) is an electrical
current that runs in one direction only —
for example, the current derived from a
dry cell or storage battery. The opposite
of d.c., alternating current (a.c.), cannot
be used “as is” in audio circuits because
a.c. already is, in effect, an “audio™ sig-
nal: the familiar and aggravating 60-cy-
cle hum. The power-supply section in
amplifiers, tuners, and receivers con-
verts the alternating current from the
wall socket into the usable d.c. form.

@ Decoder, a term that can designate a
number of audio circuits to an engineer,
is primarily known to today’s consumer
as the name for a device —eithera circuit
built into an amplifier or receiver or a

separate component —that converts
encoded two-channel source material
into four-channel programs. Decoders

exist for the CBS SQ and Sansui QS
matrix systems, as well as for synthesiz-
ing a four-channel effect from two-chan-
nel program sources that were never in-
tended for such processing: most decod-
ers are capable of performing all three
functions to a certain extent. As separate
components, the majority of decoders
are active devices (that is, they must be
plugged into an electrical outlet) that are
placed in the audio signal path some-
where before the four power amplifiers
required to drive the four speakers.
However, there is also a simple passive
decoder—the so-called Dynaquad de-
vice—that is designed to be inserted
between amplifier and speakers. It needs
only a two-channel amplifier for its four-
from-two synthesization, since the divi-
sion of the two channels into four occurs
right at the speaker terminals. The de-
modulator (see below) for the CD-4 sys-
tem is also a decoder.

® Demodulator, besides referring to a
type of electronic circuit common in ra-
dio use, is also the name for the *“‘decod-
er’” used in the CD-4 four-channel disc
system. A CD-4 demodulator actually
performs more functions than the name
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suggests. Besides converting the fre-
quency-modulated 30,000-Hz carriers
on the disc to audio-frequency signals,
the demodulator also processes the ex-
tracted signals with a noise-reduction
system, and finally combines them with
the so-called ‘‘base-band” (or normal
stereo) information from the disc to pro-
duce the front and rear channels.

In its basic operation a CD-4 demodu-
lator is highly reminiscent of an FM mul-
tiplex (i.e., stereo) tuner. Virtually all
consumer demodulators have controls
that must be adjusted (with the test rec-
ord supplied) to provide adequate caur-
rier-signal strength from the phono car-
tridge, and to ensure proper level rela-
tionships when the carrier information is
combined with the base band. A front-
panel light indicates the presence of a
CD-4 carrier.

® Difference signal is the term for what
is obtained when two (or more) stereo
channels are electronically subtracted
from each other by inverting the phase of
one. Algebraically, this is usuaily ex-
pressed as LL—R (left channel minus
right channel); 1.+ R is the sum signal.
Until recently, the best-known applica-
tion for difference signals in audio has
been the mono-compatible “multiplex”
system of stereo FM broadcasting.

When four-channel stereo was intro-
duced, a method of synthesizing a four-
channel effect from two-channel material
was suggested (by David Hafler in this
country) employing difference-signal
techniques. The theory was that sub-
tracting the left and right channels
(eliminating their common information)
produced a third channel with a signifi-
cant (if accidental) content of reverber-
ant sound or of other information useful
in simulating four channels. This differ-
ence-signal channel is usually derived
and routed to rear speakers through a
simple speaker matrix (the Hafler “Dy-
naquad’ system) or a more complicated
electronic adapter often built into tour-
channel receivers.

STEREO REVIEW



Do-it-yourself Shopping Guide

to 4-Channel Receivers

o OB YU UE R oW mlus
DA e 8 02 a2 22 aa o o
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The Heathkit AR-2020.

Spec for spec, dollar for dollar,
it’s today’s

best 4-channel value.

And you can prove it!

All that glitters isn’t gold in today’s crowded
and often confused 4-channel market. Fancy
styling, galaxies of gleaming knobs, and im-
pressive-sounding specifications taken out of
context are no indication of the performance
you can really expect for the dollars you spend
on a 4-channel receiver.

So we’re putting our specs and our price where
our mouth is . .. and letting you be the judge.
Clip out this do-it-yourself rating chart, take it
with you on your next 4-channel shopping trip,
and jot down the equivalent specs (be sure
they are based on the same parameters) and
prices of your favorite receivers in the spaces
provided.

We're so sure of your conclusions, we'll say no
more. Except this — if you're skittish about
building this receiver because you've never
built a kit... forget it! The AR-2020 was de-
signed for you . . . with simple, clear check-by-
step instructions that assure success.

Grab your scissors, and start shopping!

See it at your nearest

AR-2020 | Brand A | Brand B | Brand C
Frequercy 12'3 EOB
Response 15,000 Hz
FM TUNER Sensitivity 2.V
(Stereo) (IHE)
Selectivity
IHF (IHFY 60 dB
STANDARDS Capture Ratio 2d8
Channet 40 dB
Separation typical
fran 100 uV
AM TUNER Sensitinity per meter
40 dB
(Mono) Selectivity i (altern.
chan.) _
Total Music 100 watts
Power (1HF) (8 ohms);
ali channels 120 watts
driven (4 ohms)
Music Power (IHF) 25W
output per channel | (8 chms)
with all 30w
channels driven (4 ohms)
Continuous (RMS) 15W
power oufiput per (8 chms)
channel with all 20W
channels driven (4 ohms)
Full Pawer
Bandwicth for | 5MI10
constant 0.5% THD o |
41 db, 7 Hz
AMPLIFIER Frequency to godgHé;
Response == .
SECTION (1W level) Hz to 70
kHz | L
less than T
0.5%
from 20
Harmonic distortion| Hz to 20
at 15W output kHz; less
per channe! than .25%
at 1000
Hz at 1W
output
less than
05%
using 60
IM Distortion & 6000
at 15W output Hz mixed
per channel 4:1; less
than .25%
at 1w
output
PRICE 249.95*

Heathkit Electronic Center . .. or send for FREE catalog

HEATHKIT ELECTRONIC CENTERS —
Units of Schlumberger Products Corporation
Retail prices slightly higher.

ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona,
Redwood City, San Diego (La Mesa), Woodland Hills; COLO.: Denver;
CONN.: Hartford (Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlanta;
iLL.: Chicago, Downers Grove; IND.: Indianapolis; KANSAS: Kansas
City (Mission); KY.: Louisville; LA.: New Orleans (Kenner); MD.: Balti-
more, Rockville; MASS.: Boston (Wellesley); MICH.: Detroit; MINN.:
Minneapolis (Hopkins): MO.: St. Louis; NEB.: Omaha; N.J.: Fair Lawn;
N.Y.: Buffalo (Amherst), New York City, Jericho, L.l., Rochester, White
Plains; OHIO: Cincinnati (Woodlawn), Cleveland, Columbus; PA.: Phil-
adelphia, Pittsburgh; R.i.: Providence (Warwick}; TEXAS: Dallas, Hous-
ton; WASH.: Seattie; WIS.: Milwaukee.

MAY 1074 CIRCLE NO

- |
NOTE: A separate 4-channé
amplifier version of the_ARi
2029 is available at jus

179.35%

Heath Company, Dept. 40-5
Berton Harbor, Michigan 49022

{0 Flease send FREE Heathkit Catalog.

Name. e

Adgress_

City State

HEATH
B Schiumberger [l

Zip .

l *Mail order prices; F.0.B. factory.

HF-284
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Which would you prefer
in your living room,

SCOTT »

or this?

Scott announces the first super powered receiver that doesn’t force you to pay for a
confusing array of slides and switches, meters and lights, matrices and malfunctions you
neither want nor need.

Scott deplores the current faddish trend in our industry toward selling chrome instead
of chromatics, sheen and flash instead of sharps and flats. Engineers at Scott are music
lovers dedicated to providing you with the most accurate music reproduction the state
of the electronic art will allow, without useless gimmickry. Scott believes you would
rather have your receiver look like a receiver than the control panel of a 747, or a pinball
machine in climax.

The elegantly simple exterior of the new Scott R77S AM-FM stereo receiver contains all
the switches and controls you need to reproduce music from records, tapes and FM
broadcasts. Its distinctively designed case conceals all new electronics using the latest
advances in circuit design and componentry. It puts out a typically conservative 70
Scott watts per channel into 8 ohms and drives even low efficiency speakers to life size
volume levels. The Scott R775 costs $599.90 and probably substantially outperforms
what you're listening to now. For a visual and aural evaluation of the new Scott R77S
receiver, visit your demonstrating Scott dealer now. Or contact the factory for full
product specifications and list of dealers serving your area.

[[SCOTT

where innovation is a tradition
H.H. Scott, Inc., 111 Powdermill Road, Maynard, Mass. 01754

CIRCLE NO. 100 ON READER SERVICE CARD
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TECHNICAL TALK

® THE CONSUMERS UNION LOUD-
SPEAKER RATINGS: I read with inter-
est the report on “‘expensive loudspeak-
ers” (a number of those costing from
$200 to $315 were tested) in the Febru-
ary 1974 issue of Consumer Reports.
Although I have no argument with most
of Consumers Union’s test procedures,
or even—for the most part—with their
specific findings, the report clearly re-
veals some of the basic differences in
philosophy between an audiophile-ori-
ented service such as Hirsch-Houck
Labs and a broad consumer-oriented
organization such as Consumers Union.

Let us first consider the similarities
between CU’s approach and ours, for
these outweigh the differences. Like us,
they have concluded that a loudspeak-
er's total radiated power response is
closely related to its sound in a typical
listening room. (Power response can be
defined as the sum total of the energy
radiated by a speaker, in all directions,
throughout the audible frequency range.)
They measure a speaker’s total power
output in an anechoic room, using a large
number of microphone pickup points at
different angles to the speaker, and have
a computer programmed to print out the
integrated power response. We do much
the same thing, in a “‘live” room, using
much less elaborate (no computer!)
equipment. Although I have not seen the
actual response data obtained by CU in
any of their tests, [ am confident that our
measurements of the same speaker
would come quite close to theirs.

CU also used a simulated live-vs.-re-
corded comparison to judge a speaker’s
ability to duplicate the sound of another
musical source. Except for simply listen-
ing to a speaker (which is unfortunately
too subjective a procedure for anyone
who does not have absolute knowledge
of what the original program should
sound like in his room), this is probably
the only type of test that has a mean-
ingful correlation with the overall qual-
ity (or “accuracy’) of a loudspeaker.

MAY 1974

Curves and other measurements, though
significant to a speaker-system designer,
have no real value to the lay reader—or
even to the most enthusiastic audio-
phile — without sheaves of explanatory
material.

Formerly, CU’s test format was es-
sentially identical to ours, but they have
recently changed it slightly to ‘‘simplify™
the procedure. As I have pointed out on
occasion, the placement of the micro-
phone in the anechoic chamber when it
picks up the sound of the reference
speaker (to produce the live-vs.-re-
corded comparison tape) must be deter-
mined empirically to provide a close

TESTED THIS MONTH
®

Dual 701 Record Player
Realistic STA-150 Receiver
Scintrex Model 98 Headphones
Pioneer QX-949 Receiver

match to the way the speaker will later
sound in a listening room: This is a
weakness, or at least a potential one, of
the technique. CU now equalizes a high-
quality loudspeaker system to produce a
flat response (within 1 dB) as measured
in the listening area, and dispenses with
the anechoic chamber recording. The
test is thus reduced to an A-B compari-
son between a reference loudspeaker
equalized to be “‘ideal” (the quotes are
mine) and the unit being evaluated.

To me, the flaw in their reasoning lies
in the assumption that equalizing a loud-
speaker to produce a flat response in a
certain portion of a room somehow
makes it “ideal.” My own experience is
quite different. No matter how carefully
one equalizes the frequency response of

a speaker, its transient response and
directional properties remain what they
were, for better or for worse. The differ-
ences in directionality alone will usually
cause the speaker under test to sound
somewhat different from the reference
speaker —unless these differences hap-
pen to be slight —even if their measured
frequency responses are identical. CU
claims that this procedure is merely a
simplification, which it may well be, but
I don’t see it as an improvement over
their former technique.

Now, however, we come to a funda-
mental and probably irreconcilable dif-
ference between the CU and H-H Labs
test methods. Having made their tests,
CU feels compelled to reduce the infor-
mation thus obtained to a single number
that tells the reader how “accurate” the
speaker is. | understand their desire for
such a magic “figure of merit” —how 1
wish I could come up with one! Aside
from its obvious advantages for reader
interpretation, it would eliminate ques-
tions of human taste, skill, and general
fallibility from the evaluation process.

To arrive at these accuracy percent-
ages, CU again puts its computer to
work, converting the power-response
data from decibels to sones (a measure
of subjective loudness). The variation in
sones across the frequency range from
110 to 14,000 Hz is then translated into
an accuracy rating — 100 per cent for a
“perfect” speaker, 90 per cent for a very
good one, and so forth. At a time when
many workers in the field are investigat-
ing such matters as time delay and phase
distortion and are claiming to have es-
tablished a good correlation between
these factors and the ‘“accuracy” of a
speaker, it is distressing to find CU re-
ducing the entire matter to a computer
manipulation of a power-response mea-
surement. If only it were that simple!

However, even if the evaluation is to
be restricted to frequency/power re-
sponse, I question CU’s assertion that
their omission of the frequency range
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below 110 Hz from the accuracy compu-
tation (because room characteristics and
speaker placement can have a profound
and unpredictable effect at these fre-
quencies) ‘“‘poses no serious problems
since that [110 to 14,000 Hz} is the
range of prime importance for reproduc-
ing music accurately.” I suspect that CU
stresses this range because they can
make measurements there with some
assurance that the data will apply in
other acoustic environments. The fact
that none of us can make low-bass mea-
surements in a certain way, or in a given
room, and then predict the performance
in a different (and unknown) listening
environment is a serious problem to H-
H Labs, to CU, and to everyone else
who tries to rate loudspeakers.

For other reasons, our own live-vs.-
recorded test cuts off at 200 Hz, and
some speakers that appear to have out-
standing accuracy in this test prove to be
“duds® when later evaluated with full-
range program material. Thin bass, dis-
torted bass, muddy or tubby bass,
peaked or boomy bass—any of these
could be a property of a speaker system
whose mid-range and high-frequency

reproduction is nonetheless highly accu-
rate. Overall, could such a speaker be
called ““accurate”? Not by my standards.

I may be criticizing CU’s tests unjust-
ly, since my knowledge of them is limit-
ed to what has been published in Con-
sumer Reports. 1 agree that among those
speakers covered in their latest report
(of those I have tested or heard), most
are likely to satisfy the average reader of
Consumer Reports, possibly even the
average reader of STEREO REVIEw.
However, | do not understand how such
adiverse group of speakers can fall with-
in the accuracy-rating range of 82 to 90
per cent (within which CU says that
accuracy differences are not likely to be
detected by ear). Among them are
speakers which sound so dramatically
different from each other that I cannot
conceive of anyone judging them to be
equally accurate. In other words, one or
more of them has to be “wrong.”

I have a few additional disagreements
with CU’s approach which space does
not permit me to discuss here, but let me
sum up my general view: I am in favor of
any and all test procedures that can shed
some light on the problem of rating loud-

speaker performance. I have no vested
emotional or other interest that favors
any particular test technique, although I
do have a critical “show me” attitude
toward some of the more esoteric evalu-
ative procedures currently in use. 1
think, however, that it is downright silly
to assign numbers for accuracy ratings,
especially as guides for a buying public
that is unable to appreciate the flaws in
the system. 1 speak with some experi-
ence here, having tried for some time to
assign “A, B, C” accuracy ratings in
speaker testing. But I have abandoned
even these relatively crude distinctions,
since they are largely arbitrary and sub-
ject to misinterpretation. Even so, the
decisions were mine, and not those of a
computer! Without being conceited, 1
would venture to say that my personal
judgment of a speaker’s accuracy
(backed up by such measurements as I
am able to perform) is more meaningful
to STEREO REVIEw readers than one
made by a computer —especially a com-
puter whose decisions are apparently
largely based on only one of the many
factors involved in” a loudspeaker sys-
tem’s performance.

FQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Dual 701 Record Player

® TuE Dual Model 701 semi-automatic
single-play turntable is similar to Dual’s
Model 1229 automatic turntable in styl-
ing and overall appearance. The 8%a-
inch tubular tone arm, like that of the
Model 1229, has low-friction gimbal
bearings and a slide-in plastic cartridge
holder. The counterweight of the Model
701 is unique, however, consisting of
two concentric mass elements that are
elastically isolated from each other as
well as from the arm. They serve as
mechanical filters to help damp reso-
nances that may affect tone-arm perfor-
mance. The counterweight is adjusted to
zero-balance the arm after the cartridge
is installed.
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The tracking-force dial is calibrated
from O to 1.5 grams at intervals of 0.1
gram, and from 1.5 to 3 grams at inter-
vals of 0.25 gram. The anti-skating ad-
justment dial, located on the motor-
board, is calibrated over the same range,
with separate scales for conical and el-
liptical styli (the latter require slightly
more anti-skating compensation for the
same tracking force).

To the left of the 12-inch platter is a
window for viewing the stroboscope
markings, which are on the underside of
the platter and are internally illuminated
by a neon lamp. Each of the two control
levers (one for start/stop, the other for
33- or 45-rpm speed selection) has a

small concentric knob on top for individ-
ual vernier adjustment of each of the two
speeds. The cueing lift lever, to the right
of the arm, raises and lowers the pickup
with damped motion in both directions.
Despite external similarities, the Dual
701 is radically different from the 1229.
For one thing, it is a single-play, auto-
matic/manual unit. Operating the START
lever turns on the motor, indexes the
arm over the lead-in groove, and lowers
it gently to the record. At the end of
play, the arm returns to the rest and the
motor shuts off. The indexing is auto-
matically set for 12-inch records when
the 33Ys-rpm speed is selected, and for
7-inch records with the 45-rpm speed.
Alternatively, manual operation for any
disc diameter is possible: simply lift the
arm from its rest, thus starting the motor.
The real differences between the
Model 701 and other Dual record play-
ers become apparent when the 6-pound,
10-ounce outer platter is lifted off. In-
stead of the usual drive shaft and idler
wheel or belt system, there is only a
smaller “‘inner turntable” visible. This is
actually part of the rotor assembly of the
701’s d.c. motor; it requires no speed-
(Continued on page 32)
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a beautiful receiver
at a down-to-earth price!

You want a new receiver. One combining top technology, features,

looks. But you're not about to pay the price of an overpowerad

monster to get it. What you really want is Realistic’s STA-80. With

direct-coupled, fully protected output. Flat'20-20,000 Hz audio

response. FET/IC tuner with crystal filtering on FM and AM,

300- and 75-ohm inputs, dual metering, FM muting.

Glide-Path™ volume/balance controls. Perfect loud-

ness.” Walnut case. And more! Sensible 82-watt

power =1 dB (48 watts RMS} — we don’t create

monsters. U. L. listed. #31-2046. THE STA-£0

249°°

Yery down to earth.

Save $44.40 on an STA-80 System

e

= Optimus-2 floor or
| shelf speaker systems.
i Each regularly 69.95

STA-80 AM/FM —2
Stereo Receiver. qujlsnc— ®
Radio fhaek
_f_ _’%&g‘\_ A Tandy Corporation Company - _A; -

f%\’

\FREE 1974 CATALOG
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reduction arrangement, but rotates di-
rectly at the turntable operating speed.
The motor is controlled by a transistor-
ized servo amplifier through Hall-effect
devices (these are semiconductors
whose resistance varies with the magnet-
ic field impinging on them). Since the
low-speed motor is essentially vibration-
tfree, it can be mounted directly on the
chassis. The Dual Model 701 is supplied
on a walnut base and comes complete
with plastic dust cover. Price: $399.95.

® lLaboratory Measurements. The wow
of the Dual Model 701 was essentially at
the residual level of our test record—
about 0.03 per cent. Flutter, also very
low at 0.07 per cent, consisted mostly of
higher-frequency components (around
200 Hz) which are less audible than the
lower flutter frequencies typical of most
turntables. The speed could be adjusted
+5.5 and —7.6 per cent about the rated
value. Once set, it varied less than 0.4
per cent over an extreme a.c. line-volt-
age shift of from 90 to 140 volts. The
turntable came up to speed in 2 to 3 sec-
onds, and the total time that elapsed
from moving the START lever to the be-
ginning of play was about 6 or 7 seconds.
Rumble was —41 dB including both
vertical and lateral components, and —45
in the lateral plane only. With RRLL
relative audibility weighting, it was an
impressive —66 dB, by a wide margin the
lowest we have measured to date. This
reilects the very low operating speed of
the motor, whose vibration frequencies
are confined to the sub-audible range.

The tone-arm tracking error was less
than 0.25 degree per inch of radius over
the entire record-groove area. The track-
ing-force dial calibration was accurate
within 0.1 gram over most of its range.
At the I-gram setting where we operat-
ed the Model 701, the error was less
than 0.05 gram. Although we used an €l-
liptical stylus (the Shure V-15 Type 111)
in our tests, the anti-skating calibration
of the red scale (supposedly for conical
styli) proved to be correct. When we
used the white (elliptical) scale, it was
necessary to set the anti-skating dial
about 0.25 gram higher than the indicat-
ed reading for optimum results. These
“errors” are insignificant in practical
use.

Although we do not measure tone-arm
mass per se, we did evaluate its effects
using a severely warped record which
has proved to be unplayable on most
record players. In this aspect of its per-
formance, the Model 701 (with Shure’s
V-15 Type Il cartridge installed) was
neither better nor worse than the vast
majority of players using conventional
pivoted tone arms. The capacitance of
the tone-arm wiring, from the cartridge
terminals to the phono jacks beneath the
turntable base, was only 27 picofarads.
With low-capacitance connecting cables
installed (such as are supplied with CD-
4 adapters), the total capacitance came
to only 77 picofarads —an acceptable
value for any CD-4 cartridge. Although
suitable low-capacitance cables for
CD-4 use were not supplied with our
test unit, they are available from Dual.

The direct-drive motor of the 701 has essen-
tially just one moving part—the rotor (with
the record spindle) visible directly above.

® Comment. The measured perfor-
mance of the Dual Model 701 speaks for
itself. It would indeed be difficult to im-
prove on this unit, most of whose techni-
cal performance characteristics surpass,
to a greater or lesser degree, those of any
other integrated record player we have
tested. lts operation is as simple and
foolproof as could be desired, and its si-
lence during operation is as impressive
as its performance specifications. We
never heard a spurious click, buzz,
whirr, or hum, either mechanically from
the record player or electrically from the
speakers, during play. Obviously, the
price of the Dual Model 701 removes it
from consideration as “Everyman’s rec-
ord player,” but for those who appre-
ciate a superior product and are willing
to pay for it, this unit merits the most se-
rious consideration.
Circle 50 on reader service card

Realistic STA-150 AM/Stereo FM Receiver

® RADIO SHACK’s Realistic Model
STA-150 stereo receiver is rated at 32.5
watts per channel continuous power
output with 8-ohm loads, and the FM
section is claimed to have 1.6 microvolts
(V) IHF sensitivity and 45 dB of stereo
separation at 1,000 Hz. The large slide-
rule tuning dial, illuminated in blue-
green, has FM scale calibrations at
0.5-MHz intervals as well as an AM
broadcast-band scale. The dial pointer
lights up in pale yellow when the AM or
FM tuner is in use, and it changes to red
when a stereo FM broadcast is received.
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To the right of the dial is an illuminated
relative-signal-strength tuning meter and
a large knob that operates the smooth
flywheel tuning mechanism.

Below the dial area is a headphone
jack and a row of knobs, including a
speaker-selector/power switch (which
can activate either, both, or neither of
two pairs of speakers) and an input
selector with positions for AUX, PHONO,
AM. FM, and FM MuTE. The usual bass
and treble tone controls are augmented
by a third mid-range control. Each tone
control operates on both channels simul-

taneously. Pushbuttons select stereo/
mono operation, tape monitoring, loud-
ness compensation, and the low- and
high-cut filters.

Judged by its appearance and specifi-
cations, the Realistic STA-150 would
appear to be a typical, good-quality ste-
reo receiver in the medium-price range.
However, it has several unusual design
and performance features. Its circuitry
makes extensive use of IC’s, four of
them in the FM i.f. section, two in the
multiplex and muting circuits, and one
performing all the active functions of the
AM tuner. The FM tuner “‘front end”
has two stages of FET r.f. amplification.

A front-panel pushbutton labeled
AUTO-MAGIC activates a novel and useful
feature of the STA-150. When auTto-
MAGIC is in use, the FM tuner is con-
trolled by an AFC (automatic frequency
control) system that locks it to the fre-
quency of the received signal. An illumi-

(Continued on page 34)
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By Jupiter!
the sound comes at you

from all directions.

Empire’s unique Jupiter
cylinder produces the kind of sound
no conventional box speaker can
deliver, Our all-around sound is

simply phenomenal — it radiates in
all directions: front, rear, left and
right.
The Jupiter’s perfect three-way
system” uses Empire’s heawy 12
inch down facingwoofer for bass you
can feel as well as hear, a powerful
midrange for crisp, clear alto and
voice tones, and a lightweight ultrasonic tweeter with wide
angle dispersion. The power of the Jupiter 6500 speaker
is awesome — it can deliver an impressive performance
without overload, burnout or strain.

Best of all, the virtually indestructible Jupiter
enclosure is made of a new space-age acoustic material
with a marproof surface, making it ideal for today’s
casual living.

*Jupiter speakers are completely weatherproofed for
indoor or outdoor listening.

Empire’s new Jupiter 6500 Speaker list price $149.95.
Available at better hi-fi dealers. For your free

“Empire Guide to Sound Design” write:

EMPIRE SCIENTIFIC CORP,
Garden City, New York 11530.
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nated AUTO-MAGIC indicator appears on
the dial face, and the tuning meter is lit in
the same color as the dial scales. When
the tuning knob is touched, the AFC
system is electrically disabled, and the
tuning meter illumination changes to
white. After a station is tuned in, releas-
ing the knob results immediately in the
reactivation of the AFC, which is indi-
cated by the change in color of the meter
illumination. This automatic feature
simplifies tuning in a signal close in fre-
quency to a much stronger station by
preventing the stronger signal from
*““capturing” the tuner’s AFC system. If
AFC is not desired, pushing the aAuTo-
MAGIC button disables the circuit and
extinguishes the identifying words on the
dial face.

The STA-150 has two vertical slider
potentiometers for individual adjustment
of the volume in each channel. Both are
operated simultaneously for overall vol-
ume setting, and a slight displacement of
one of the sliders provides a channel-
balancing function. In the rear of the
STA-150 are the various inputs and out-
puts, with thumbscrew binding posts for
the speaker connections (one pair of
binding posts is paralleled with standard
phono jacks), output-transistor and line
fuses, and a single unswitched a.c. out-
let. In addition to the usual tape-record-
ing inputs and outputs, there is a second
set of tape ‘““dubbing” outputs to provide
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signals for a second tape deck. This fea-
ture can be used for making tape copies
from the first recorder or for making two
tapes simultaneously. The playback
from the second recorder must be con-
nected to the receiver’s AUX inputs.
There is a phono-sensitivity switch for
high- and low-output cartridges. The
nonadjustable AM ferrite-rod antenna is
inside the receiver. A capacitive coupler
permits using the a.c. line cord as an FM
antenna in strong signal areas. The front
panel of the Realistic STA-150 receiver
is finished in gray, with contrasting
bright aluminum knobs. A wooden wal-
nut cabinet is included. Price: $349.95.

® Laboratory Measurements. The audio
amplifiers of the STA-150 clipped at
34.5 watts per channel into 8-ohm loads,
47.5 watts into 4 ohms, and 23.2 watts
into 16 ohms. These measurements were
made at 1,000 Hz, with both channels
driven. The 1,000-Hz total harmonic
distortion (THD) was 0.2 per cent at 0.1
watt, falling to 0.1 per cent at outputs of
20 to 30 watts, and reaching 0.24 per
cent at 35 watts. The intermodulation
(IM) distortion followed a similar pat-
tern, dropping from 0.2 per cent at 0.1
watt to less than 0.15 per cent at outputs
between 1 and 30 watts, and rising to
0.175 per cent at 35 watts.

With 30 watts per channel as a refer-
ence full-power output, the THD was

R.F. TEST-SIGNAL INPUT IN MICROVOLTS (LV)

below 0.3 per cent from just under 50 Hz
to 20,000 Hz. However, at half power
and less, the THD was under 0.15 per
cent all the way down to 20 Hz, reaching
a maximum of about 0.5 per cent at
20,000 Hz.

The audio amplifers could be driven
to a 10-watt output with inputs of 90
millivolts (mV) on AuUx, 2.5 mV on
PHONO HIGH, or [.25 mV on PHONO
Low. The noise level was unusually low:
—80 dB on the Aux inputs and —74 dB
through the phono inputs. This results,
in part, from the fact that each slider
volume control is actually a dual control
that operates both before and after the
tone-control amplifier stages, which are
important sources of noise in an ampli-
fier. The phono dynamic range was very
good, with overload occurring at 140
mV (HIGH) or 70 mV (Low).

The loudness compensation boosted
only the low frequencies, and the filters
had 6-dB-per-octave slopes with the —3-
dB points at 100 and 4,500 Hz. The bass
and treble tone controls had good char-
acteristics, with the sliding inflection
point of the former providing boost or
cut at frequencies below 300 Hz (100
Hz at intermediate settings) with no
effect on middle or high frequencies. The
mid-range tone control had a broad char-
acteristic centered at 2,000 Hz, but it
affected most frequencies from 200 to

(Continued on page 36)
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Technology must be
confirmed by performance.

Here are the judgments

of the most respected critics and
reviewers on the BOSE 90T

“I urge that you listen for yourself. | think you
will have to agree that Bose has, in a single giant
step, produced one of the finest speaker systems
ever made.”’

AMERICAN RECORD GUIDE

‘“. . . If yourresponse to it is like ours, you'll be re-
luctant to turn it off and go to bed.”

Norman Eisenberg,

HIGH FIDELITY

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

Hirsch-Houk Laboratories

STEREO REVIEW

“The Bose have replaced forever our bulky studio
speakers with compact, handsome units. The only

trouble is -- our studio is beginning to look like a
living room!”’
DOWNBEAT
“To hear a thunderous “low C” organ pedal . . ., or

a clean, weighty impact of a bass drum is truly im-
pressive . . . There is no doubt that the much
abused and overworked term “‘break-through” ap-
plies to the Bose 901 and its bold new concepts.”
Bert Whyte

AUDIO

“But these speakers provide a quality which is not
to be matched.”
STEREO & HI FI TIMES

“The 901 is very possibly the only speaker to date
to actually pour forth in true concert hall fashion.”
HI-FI BUYER’S GUIDE

“After a time trial measured in months rather than
weeks, this one can definitely proclaim Bose is best,
big or small, high or low.”

Irving Kolodin

SATURDAY REVIEW

MAY 1974

Now the Bose 901 Series II Direct/Reflecting®
Speaker does everything its predecessor did, and
more. We invite you to compare it with any
conventional speaker, and hear the difference for
yourself.

For information on the BOSE 901 SERIES II,
501 SERIES II Direct/Reflecting® speakers, and
other BOSE products, circle your reader service
card or write us at Dept. S3.
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SERIES I

THE MOUNTAIN, FRAMINGHAM, MA. 01701
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15,000 Hz to some degree. Its maximum
range of *5 dB permitted a useful
amount of correction without risking
excessive response variation. The
RIAA phono equalization was very ac-
curate —within =0.25 dB over the full
20- to 20,000-Hz range. Phono-cartridge
inductance affected the phono response
in a typical manner, with a loss (using a
high-inductance cartridge) of 1.5 dB at
10,000 Hz and from 2.5 to 4 dB at
20.000 Hz.

Although the FM tuner section had an
IHF (mono) sensitivity of 2.4 microvolts
(uV), it achieved a 50-dB signal-to-noise
ratio (S/N) at only 2.8 uV, with 1.25 per
cent THD. The ultimate distortion, at a
1,000-V input, was 0.24 per cent with a
noise level of —72 dB. The stereo-
switching threshold (and the muting
threshold) was 10 uV. In stereo, a 50-dB
S/N was reached at 28 wV, with only 0.9

per cent THD. At 1,000 nV, the stereo
THD was 0.6 per cent with a noise level
of —68 dB.

In stereo-FM operation, the frequen-
cy response was flat within 0.5 dB from
30 to 7,000 Hz, and down only 1.4 dB at
15,000 Hz. Effective filtering reduced
the 19-kHz pilot-carrier leakage to —67
dB. Channel separation, which reached a
high maximum of 44 dB in the mid-fre-
quency range, exceeded 30 dB from 70
to 15,000 Hz, and was still as much as
22.5dB at 30 Hz.

In its other characteristics, the FM
section of the STA-150 was equally
good, with a 1.3-dB capture ratio, 61-dB
AM rejection, 86-dB image rejection,
and 63.5-dB alternate-channel selectivi-
ty. The AM section performed ade-
quately, with the expected limited fre-
quency response (down 6 dB at 100 and
2,700 Hz).

® Comment. As its features and perfor-
mance clearly show, the Realistic STA-
150 is a solid entry in the medium-price
class of stereo receivers. We also found
it to be very easy and pleasant to use.
The auTo-MAGIC system worked per-
fectly. the muting was free of noise and
transient effects, and the dual-slider vol-
ume controls proved to be much more
practical in use than the equivalent sys-
tem of concentric rotary controls used in
some receivers. We were pleased to find
the FM dial calibrations as accurate as
the width of the pointer would allow
(within 100 kHz of the indicated fre-
quency). The change of pointer color to
red when receiving stereo is a more easi-
ly observed indication than the usual
light or sTEREO legend elsewhere on the
dial face. All in all, a fine, well-thought-
out job of design.
Circle 106 on reader service card

Scintrex Model 98 Stereo Headphones

® THE Scintrex Model 98 stereo head-
phones feature a novel dual-cavity
acoustic design in which the rear of the
driver is fully isolated from the outside
environment, but its rear radiation is
admitted to the ear-cup cavity through a
system of internal ports. The ports and
the area surrounding the front of the
driver are damped by plastic foam,
which is also used behind the driver.
This system is intended to sonically en-
large the cup volume at low frequencies
while keeping the volume small at high
frequencies.

The frequency response of the Scin-
trex Model 98 is designed to provide
what might be called a built-in Fletcher-
Munson loudness-compensation charac-
teristic: both the bass and the trebie are
somewhat accentuated relative to the
mid-range response. The glycerin-filled
earseals provide exceptionally high at-
tenuation of external sound (claimed to
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be 40 dB at 1,000 Hz), as well as extend-
ed low-frequency response.

The Model 98 has a 14-foot coiled
cord, with a strain relief where it enters
the earcup. The headphone specifica-
tions include: 6.5 milliwatts sensitivity
to achieve a 100-dB sound-pressure lev-
el (SPL), 50 milliwatts maximum input
(corresponding to a 110-dB SPL), and
distortion of 1 per cent at 1,000 Hz at an
unspecified SPL. The headset weighs 16
ounces. Price: $34.95.

® Laboratory Measurements. The Scin-
trex Model 98 phones were tested using
a Koss-designed test-measurement cou-
pler that we have been using for all our
headphone evaluations. The volume of
the cavity presented to the earpiece by
the coupler (and, of course, the possibly
different volume of the individual user’s
ear cavity) can have a critical effect on
the measured —or audible —frequency
response of the phone. Therefore, one
cannot necessarily expect to measure
the “‘objective’ response of a headphone
when using a test coupler not specifically
designed to take into account its physical
characteristics. This is not unlike the sit-
uation with regard to testing loudspeak-
ers in different acoustic environments.
As it happened, our measured re-
sponse of the Scintrex Model 98 proved
to be very good, and followed the gen-
eral contours of a curve run by Scintrex
on the same headset, using their coupler
and test equipment. The response was
within £3.5 dB from 20 to 5,300 Hz,
with the average levels in the 400- to
1,500-Hz area being about 5 dB below
those of the lower frequencies. Above

5,000 Hz, the output increased to about
+10 dB in the 7,000- to 10,000-Hz range
(relative to the averaged lower frequen-
cy level), and remained strong all the
way to 20,000 Hz. The Scintrex curve
showed a stronger output between 50
and 100 Hz than ours, but the two
curves were otherwise quite similar in
shape.

An input of 2.8 volts at 1,000 Hz pro-
duced a 100-dB SPL, and the rated max-
imum of 110 dB required about 9 volts of
drive. (This is well within the capability
of any amplifier rated at 10 watts or
more into 8 ohms.) The total harmonic
distortion at 1,000 Hz was 1 per cent at a
90-dB SPL, reaching 10 per cent at a
110-dB output level. The sound isolation
of the liquid-filled ear cushions was
excellent (this has been a characteristic
of the other Scintrex/Sharpe phones we
have tested in the past). An external ran-
dom-noise signal was reduced by 23 dB.
The impedance of each earpiece was a
uniform 300 ohms from 20 to 20,000 Hz.
There is no compatibility problem with
the standard headphone jacks found on
current amplifiers and receivers.

® Comment. The subjective character
of the Scintrex Model 98 was completely
consistent with its measured perfor-
mance. There was a slight but noticeable
brightness, complemented by a powerful
bass response. At the same time, there
was no mid-range deficiency, and
the overall sound. despite a distinct
“punch,” was well balanced.
Circle 107 on reader service card

(Continued on page 38)
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anatomy of the total performers

If you take apart one of TDK's new
Dynamic-series cassettes, you might
think it looks pretty simple. Five
screws. Two hubs. A length of tape.
Two rollers. Two cassette shell
halves. A few other parts. What's so
complicated about that?

Plenty! Unlike open reel tape, a tape
cassette becomes an integral part of
your recorder. Not just electromag-
netically, but also mechanically. So
in addition to good sound reproduc-
tion capabilities, a cassette must be
an absolutely precise mechanism.

It took years of research, develop-
ment and testing to produce the
present-day TDK cassette. The result
is a unique combination of superior
electromagnetic characteristics and
mechanical precision that make TDK
cassettes completely compatible
with any cassette recorder. And it
permits them to deliver total sound
reproduction and mechanical per-
formance unequalled by any other
cassette you can buy today.

Take the tape, for example. TDK
cassette tapes are coated with ex-
clusive formulations of ferric oxide
powders in special binders, using
proprietary TDK methods which re-
sult in the most desirable electro-
magnetic characteristics. Not just
full-range frequency response and
high-end sensitivity, but the proper
balance of all the other character-
istics essential to the faithful repro-
duction of “real-life” sound. Like
high MOL (Maximum output level).
Broad dynamic range. Wide bias tol-
erance. High signal-to-noise ratio.
Low modulation and bias noise. Low
print-through. Good erasibility.

The housing is precision-molded of
high-impact styrene. The transport
mechanism uses tapered and flanged
rollers with stainless steel pins, all-
felt pressure pad, silicone-impreg-
nated liners, and two-point hub
clamps. Features first introduced by
TDK. And all parts are manufactured
to extremely fine tolerances to as-
sure trouble-free operation and to
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resist jamming, stretching, warping
and tangling.

What does all this mean to you?
Just that when you record on one
of TDK’s new Dynamic-series ‘“total
performer” cassettes, you can be
sure of getting everything! All the
highs and lows. All the important
harmonics, overtones and transient
phenomena. All the natural richness,
fullness and warmth of the original
performance. Plus reliable, trouble-
free mechanical operation.

So look for TDK’s total performers
at quality sound shops everywhere.
For sound you feel as well as hear,
discover the dynamic world of TDK!

the new dynamic world of

TOIK ELECTRONICS CORP.
755 Eastgate Boulevard, Garden City, New York 11530



Pioneer QX-949 AM/FM Four-Channel Receiver

e ———

® PIONEER’s finest four-channel receiv-
er, the QX-949, has an impressive com-
bination of performance specifications
and operating versatility. The QX-949
has built-in decoding circuits for all the
major types of four-channel records—
SQ, RM, and CD-4—plus an AM tuner
and a high-performance FM tuner. Itis a
powerful receiver, rated at 40 watts per
channel into 8-ohm loads, all channels
driven, from 20 to 20,000 Hz, with less
than 0.3 per cent harmonic or intermod-
ulation (IM) distortion. For two-chan-
nel use, the power output of the front-
channel amplifiers can be boosted by
inverting a plug in the rear of the receiv-
er. This removes the power-supply volt-
age from the rear-channel amplifiers and
thereby supplies the front amplifiers with
a higher d. c. operating voltage. (Note
that this is nor the “‘strapping” system
used in many four-channel amplifiers to
obtain higher power in stereo service.)

Pioneer has incorporated an imposing
array of control functions on the front
panel of the QX-949. The large slide-
rule dial has AM and linearly spaced FM
calibrations, the latter being at 200-kHz
intervals. To the right of the dial is a dua:
tuning-meter assembly (zero-center and
relative-signal-strength indications) and
a large tuning knob. Above the dial
scales, illuminated words in several
colors clearly identify the receiver’s op-
erating mode (2 cH, 4 cH, CD-4, RM,
SQ, AM, FM, PHONO, AUX, STEREO),
and a small red light is activated by the
30-kHz carrier of a CD-4 record.

Along the bottom of the panel are nine
control knobs. The VOLUME control is
flanked by small left and right CD-4 sep-
aration controls (for adjusting the front-
rear separation on each side). The CD-4
carrier-level adjustment is located under
the receiver. Bass and treble tone con-
trols, which have step detents, are dupli-
cated for the front and rear channels.
The MODE switch selects 2 cH, CD-4,
RM, and SQ operation. The CD-4 set-
ting also serves two other distinctly dif-
ferent functions. With a four-channel
discrete source (such as a tape cartridge
player) connected to the Aux inputs, the
CD-4 setting provides discrete four-
channel amplification within the receiv-
er. Also, when playing stereo records or
stereo FM or mono programs, the CD-4
mode drives the front and rear speakers
on each side with the same signal. The
FUNCTION switch selects the input

38

source (AM, FM moNo, FM auTo,
PHONO 1, PHONO 2, AUX). There are also
front and rear headphone jacks and
pushbuttons for low- and high-cut filters.

Just below the dial scale is a row of
fourteen pushbutton switches. These
include the POWER switch, separate con-
trols for two pairs of front speakers and
two pairs of rear speakers, the Mpx
NOISE FILTER and LOUDNESS circuits,
and the FM MUTING switch. The exten-
sive tape-monitoring facilities of the QX-
949 —for a two-channel tape deck, two
four-channel decks, and an external
Dolby noise-reduction adapter—are
controlled by four pushbuttons. The
Jacks for the Dolby adapter are in quad-
ruplicate for four-channel Dolby noise
reduction; they can also be used for a
fourth (four-channel) tape recorder. The
output of the two-channel recorder can
be dubbed onto any of the others, and
dubbing between the four-channel re-
corders is possible.

To the left of the dial area is Pioneer’s
unique four-channel level display, which
resembles a cathode-ray-tube screen
about three inches in diameter. An illu-
minated X-shaped display occupies the
center of the screen, with the length of
each arm varying according to the signal
level in the corresponding channel. Al-
though this superficially resembles a
four-channel “scope” display (such as
Pioneer’s own SD-1100), it is actually a
cleverly designed incandescent filament
system. Around the display are four
small channel-balance knobs, each locat-
ed in the appropriate quadrant. Two of
the buttons below the dial scale increase
the display’s sensitivity by 10 and 20 dB
(a total of 30 dB when both are pressed).

As may be imagined, the rear apron of
the QX-949 is well filled by the many
input and output terminals. Insulated
spring clips are used for the speaker
connections, and there is a pivoted AM
ferrite-rod antenna in addition to inputs
for both 300-ohm and 75-ohm FM an-
tennas. A 4 cH MPXx output is provided
for some possible future discrete four-
channel FM system demodulator, and a
slide switch changes the time constant of
the FM de-emphasis network from the
75 microseconds used in this country to
the 50-microsecond standard used in
Europe. A hinged cover protects the
2 CH/4 cH POWER BOOSTING plug, whose
position is visible through a window in
the cover. There are two unswitched

a.c. outlets and one that is switched. The
Pioneer QX-949 is supplied in a wooden
walnut-finish cabinet, and it measures 22
inches wide, 17%16 inches deep, and 6514
inches high. The weight is about 49
pounds. A CD-4 adjustment record is
included. Price: $749.95.

@ Laboratory Measurements. The audio
amplifiers clipped at 49 watts per chan-
nel with all four channels driven into 8-
ohm loads at 1,000 Hz. Our subsequent
tests were made with only the two front
channels driven, but with the unit set up
in the four-channel mode. This had only
a slight effect on the maximum power.
With 4-ohm [oads, the power at clipping
was 72.5 watts per channel, and with 16
ohms it was 33 watts. In 2 CH POWER
BOOST mode, the receiver delivered 72
waltts per channel to 8-ohm loads.

We chose 50 watts per channel as a
full-power reference level, although it is
higher than Pioneer’s own ratings. At 20
Hz, the total harmonic distortion (THD)
was 0.3 per cent at full power, and from
3010 7,000 Hz it was a very low 0.03 per
cent, reaching only 0.06 per cent at
20,000 Hz. At lower power levels, the
THD was less than 0.04 per cent and
typically under 0.02 per cent from 20 to
20,000 Hz. The THD at 1,000 Hz,
which was 0.085 per cent at a 0.1-watt
output, fell to less then 0.02 per cent
between 2 and 40 watts, and rose to 0.1
per cent at 50 watts. The IM distortion
was under 0.1 per cent from 50 milli-
watts to about 2 watts, and it rose to
0.25 per cent between 15 and 40 watts
output.

The input required for a 10-watt out-
put, with the channel-balance controls
set to their mid positions (about —7 dB)
was 175 millivolts (mV) at the Aux in-
puts and 0.94 mV at the phono inputs.
The respective noise levels were very
low: —80.5 dB and —73.5 dB. The phono
gain is controlled by the CD-4 separa-
tion controls, which also affect the
phono overload level. At mid settings
the inputs overloaded at a very safe 85
mV, and at maximum (which was not
required with either of the CD-4 car-
tridges we used in our listening tests) at a
rather low 22 mV.

The bass tone-control curves had a
sliding characteristic, moving from be-
low 100 Hz to about 500 Hz, and the
treble characteristic “hinged” at about
3,000 Hz. The loudness compensation
boosted lows moderately and highs very
slightly, while the filters had 6-dB-per-
octave slopes and —3-dB points of 70
and 4,000 Hz. The RIAA equalization
was within =1 dB from 100 to 14,000
Hz, rising slightly to +3.3 dB at 30 Hz.
Because the phono signals have to be
filtered for CD-4 demodulation, the re-

(Continued on page 40)

STEREO REVIEW



Dual tonearms allow
the most advanced
cartridges to track

ageurately and

gently. Gyroscopic
gimbal suspension

as used in 1229

and 1218 is best
known way to balance
precision instruments.
Stylus pressure,
applied around pivot,
keeps perfect dynamic
balance. Separate
anti-skating scales

for conical and
elliptical styli

achieve perfect
tracking balance on
each wall of the
stereo groove.

Unlike conventional
automatic tonearms,
the 1218 and 1229
track records at

the original cutting
} angle. The 1229
parallels single
records, moves up
to parallel changer
¥ stack. The 1218 has
similar adjustment

| inthe cartridge

= housing.

You'll appreciate some things about a Dual
right away. Others will take years.

You can appreciate some things
about a Dual turntable right at your
dealer's: its clean functional appeararice,
the precision of its tonearm adjustments
and its smooth, quiet operation.

The exceptional engineering and
manufacturing care that go into every
Dual turntable may take years to
appreciate. Only then will you actually
experience, play after play, Dual's
precision and reliability. And how year
after year, Dual protects your precious
records; probably your biggest
investment in musical enjoyment.

It takes more than features.

If you know someone who owns a
Dual, you've probably heard all this
from him. But you may also wish fo know
what makes a Dual so different from
other turntables which seem to offer many
of the same features. For example, such
Dual innovations as: gimbal tonearm
suspensions, separate anti-skating
scales for conical and elliptical styli,
and rotating single play spindles.

It's one thing to copy a Dual feature;
it's quite another thing to match the
precision with which Duals are built.

A case in point is the tonearm
suspension. Every gimbal is hand

assembled and individually tested with
precision instruments especially
developed by Dual. Vertical bearing
friction is specified at 0.007 gram, and
quality control procedures assure that
every unit will meet this specification.
Only by maintaining this kind of
tolerance can tonearm calibrations for
stylus pressure and anti-skating be sef
with perfect accuracy.

Other Dual features are built with
similar precision. The rotor of every
Dual motor is dynamically balenced in
all planes of motion. Additionally, each
motor pulley and drive wheel is individ-
vally examined with special instruments
to assure perfect concentricity.

Precision and
reliability.
Despite all
this precision
and refinement
Dual turntables

United Audio 15 ex
CIRCLE NO. 50 ON READER SERVICE CARD

Dual 1216, $154.95

are ruggedly built, and need not be
pabied. Which accounts for Dual’s
unparalleled record of reliability, an
achievement no other manufacturer
can copy.

To appreciate Dual performance
first hand, we suggest you visit your
franchised United Audio dealer. But your
full appreciation of Dual precision won't
really begin until a Dual is in your
system and you hear the difference it
will make on your own records. Play
after play. Year after year.

United Audio Products, Inc.

120 So. Columbus. Ave., Mt. Vernon,
N.Y. 10553

Dual 1229, $259.95
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All the connectors for front-channel sources and speakers are arrayed
along the top half of the 949’s rear panel, with rear-channel con-
nectors directly below. Two-channel sources plug in at upper Ieft.

In the graph of FM performance, the levels of both
random noise and noise plus distortion are
compared with the audio-output level us signal
strength increases. Both mono and stereo are shown.

sponse drops sharply above 15,000 Hz
(at which point it is down only 1.5 dB),
to about —20 dB at 20,000 Hz. Phono
equalization was influenced only slightly
by cartridge inductance (much less than
with most receivers we have tested), and
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showed a loss of less than 2 dB in the
15,000-Hz level with any of the popular
cartridges we use for this test.

The FM tuner surpassed most of its
already excellent specifications. The
IHF sensitivity was 1.7 microvolts (uV)
in mono and 4 wV in stereo, and 50 dB of
quieting was obtained with 2.4 uVv
(mono) and 33 uV (stereo). The corre-
sponding distortion levels were 1 and
0.63 per cent. The signal-to-noise ratios
at 1,000 uV were 71.5 dB (mono) and
68.5 dB (stereo), and the distortion at
that level was 0.09 per cent in mono and
0.21 per cent in stereo—about half the
published ratings. The muting and auto-
matic stereo-switching threshold was at
2.8 uV.

The capture ratio of 1.4 dB (at 1,000
uV) and AM rejection of S0 dB were the
only measurements that failed to SUrpAss
the published specifications, although no
apologies are required for either figure.
The selectivity of the QX-949 was very
fine—81.5 dB above the signal frequen-
cy and 84 below it. The image rejection
was 92 dB.

The stereo FM frequency response
was +0.25 dB from 30 to 11,000 Hz,
down only 1.5 dB at 15,000 Hz. Even
with this excellent FM high-frequency

» 7O -——sTEREO
el L]
1 2 5
R

10 20 50 100 2k 5k 10k

-F. TEST-SIGNAL INPUT IN MICROVOLTS {LV)

response, the 19-kHz pilot-carrier leak-
age was a very low —78 dB. Channel
separation was unusually uniform, re-
maining between 32.5 and 35 dB from 30
to 10,000 Hz, and it was still an excel-
lent 30 dB at 15,000 Hz. The AM fre-
quency response was somewhat better
than average —flat within +2.5 dB from
2510 3,700 Hz and down 6 dB at 4,500
Hz. Our test unit’s dial pointer was
displaced by approximately its width
from the correct position, which gave
a uniform 200-kHz calibration error
across the FM band. A simple read-
justment of the pointer would have
produced essentially perfect FM cali-
bration; even in the “‘as received” con-
dition, the calibration was much better
than that of most tuners and recejvers
because of the 200-kHz marking points.

® Comment. Despite the almost over-
whelming completeness of the Pioneer
QX-949’s front panel, it is a fairly simple
receiver to operate. The CD-4 calibra-
tion can be done quickly and easily with
the test record supplied, maximizing the
right/left, front/rear separation by ear or
with the aid of the four-channel display.
Although it is convenient to have the
(Continued on page 42)
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Pioneer QX-949
Four-Channel Receiver. ..

(Continued from page 40)

CD-4 adjustments on the front panel, it
would be better if they were not so close

. to the volume-control knob, since recali-
bration is required if their settings are

. disturbed.
The CD-4 demodulator performed in

a most satisfactory manner with the
Audio-Technica AT-15S and Grado

‘ FTR+1 cartridges. The quality and
subjective separation appeared to be lim-
ited only by the present state of the CD-

. 4 recording art. Some of the earliest CD-

4 recordings were marred by occasional
disturbing noises (this happens with any
demodulator we have used), but the
more recent records produced essential-
ly perfect results. The matrix decoders
operated adequately, although they lack
logic enhancement.

Perhaps the only instance of ambigu-
ity offered by the well-marked controls
has to do with the fact that, although the
CD-4 position is also used for other dis-
crete four-channel sources (such as a
quadraphonic tape player), there is no
indication of this on the panel (it is stated
in the manual, however). We also noted
that there is no provision for playing a
single-channel or mono source through
more than one channel. For example, if
TV sound were to be connected to one
of the AUX inputs, it would be heard only
through the corresponding speaker un-
less an external *Y” adapter were used
to parallel other channels.

The four-channel display is almost as
fascinating to watch as a real *‘scope”
display, and it has the added advantage

i i O that its response (unlike a scope’s) is
B approximately logarithmic over a 20-dB
display range. This permits simultaneous
viewing of high- and low-level signals in
different channels; it also gave us a clue

Title

To a real audio buff, the only thing better than a beautiful
bargain is a great giveaway.

And weve got one for you. We'll give you a Maxell 8-track as to the actual CD-4 separation, which
60-minute tape cartridge free just for buying two 80-minute car- appeared to be in excess of 20 dB. The
tridges. variable illuminated quadrants respond-

Over the years, Maxell has developed a reputation for con- ed rapidly and precisely to program
sistent quality and balance unsurpassed in both laboratory tests changes.
and home listening. We even developed the ideal cartridge shell The figures measured for the tuner

section speak for themselves. This is

lications. e .
to keep the sound pure and free of complications e A e O O

Sofind out for‘ yourself about Maxell s fine, consistent quality smooth-handling FM tuner. The inter-
and smooth running tapes and pick up your free 8-track tape. station muting is first-rate, with no noise
Your Maxell freebee could turn out to be the happiest hour you've and only a trace of a muting *“thump.”

ever listened to! It is difficult to do justice to such a
versatile receiver in the limited space
available. A study of its schematic dia-
gram leaves us 