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according to Audio Times, a leading
publication devoted to audio manu-
facturing and retailing: “No piece of
audio equipment is as eagerly awaited
&s the ‘one four-channel unit that
does everything —i.e., the receiver
with built-in circuitry for SQ, RM and
CD-4 record decoding.” "

It's here!

Pioneer has taken another giant step
forward. Our new collection of
quadraphonic receivers — QX-949,
QX-747, QX-646 — has this total
capability. They reproduce CD-4, SQ,
RM and discrete four-channel sound
without adaptors, add-on decoders
cr demodulators. And they’re specifi-
cally designed to fully meet all of the
standards established for these
ratrix and discrete program sources.

Bearing in mind that two-channel
is, and will continue to be, a
t-emendous source of listening
cleasure for many years to come,
these new units are designed for it,
glong with their total quadraphonic
capabilities. The QX-949 and QX-747
r2produce two-channe! with
sugmented power due to Pioneer's
rew Power Boosting circuitry.

A whole new world of discrete sound
with the built-in CD-4 demodulator

While many quadraphonic receivers

t-ave limited degrees of four-channel
capabilities, Pioneer offers maximum
versatility with buiit-in CD-4, Without

it you can’t enjoy the increasing
number of CD-4 discrete discs (the
true four-channel record) from leading
recording companies like RCA,
Warner, Atlantic, Elektra, and others.
CD-4 is a ‘must’ for optimum quadra-
phonic listening enjoyment.

Since the CD-4 circuit incor-
porates FET's and IC’s, continuous,
stable performance is assured. In
addition, it uses a 30KHz subcarrier
similar to that used in FM multiplex
broadcasting. The subcarrier is
demodulated by a Phase Lock Loop
(PLL) circuit for each channel. The
result is optimum channel separation
— absolutely necessary to achieve
the full, rich impact of quadraphonic
reproduction. Convenient and simple-
to-use front/rear left and right
separation controls are on the front
panels of all three models.

SQ and RM decoding bring to life
the hidden ambience of matrixed
and stereo records

With built-in RM circuitry, you can
experience new brilliance from your
present collection of two-channel
stereo records and tapes. FM broad-
casts, too. Also, new vistas of
enjoyment unfold when you play the
new four-channel SQ matrix records
being released by Columbia, Capitol,
Epic and Vanguard, to mention just a
few of the prominent SQ record
producers. No matter what the
quadraphonic program source
or the record label, Pioneer's
new quadraphonic receivers
flawlessly reproduce
them all.

CD-4—Q4CH

2cH RM—j
e sa

Total Capability Mode Switch — Fingertip
switching to CD-4, SQ, RM quadraphonic
sources, as well as two-channel stereo.

Matchless performance with
powerhouse capabilities

As is traditional with all Pioneer
receivers, the new quadraphonic units
have power to spare. For example,
the top model, QX-949, has a power
output in four-channel operation, of
40 watts RMS/channel at 8 ohms,
20-20,000 Hz, four channels driven.
THD and IM distortion is only 0.3%
at1 KHz.

Switching to two-channel
operation, the new Pioneer Power
Boosting circuit delivers 61 watts

e

RMS/channel across the 20-20,000 Hz

spectrum, with both channels driven,
at less than 0.3% distortion.

By using super-size power
transformers in the QX-949, in
combination with four 10,000 micro-
farad electrolytic capacitors, this
high power output is obtained at very
low frequency. And it’s further insured
by direct-coupling in the output stage.

No overload with
speaker protector circuit

Since direct-coupling feeds the signal
directly to the speakers, an automatic
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M PIONEER

U.S. Pioneer Electronics Corp.,
178 Commerce Rd., Carlstadt, New Jersey 07072

AN OPEN LETTER TO EVERYONE WHO HAS EVER BOUGHT
PIONZER EQUIPMENT --~ OR HOPES TO

Many vneovle who are ardent followers of the progress of high
fidelity - and Pioneer's advancements, in particular - have
asked us whv we have limited our involvement in quadraphonic.

The answer is quite simple.

By definition, high fidelity means pure, perfect sound repro-
duction. The number of channels has nothirg to do with this
state of perfection. Consequently, we have been directing our
primary efforts to producing the finest 2-channel high fidelity
equipment available, And we are continuing to do so.

During the nast two years we have listened with great
interest to the comments of consumers and audio dealers through-
out the country. There appeared to be a 'wait and see' attitude
because of the lack of 4-channel standardization on the part of
manufacturers of equipment, records and tare.

However, the chcice of a standard quadrarhonic system has
presently been narrowed down to where 4-channel is a viable,
practical and delightful reality.

For this reason we have proceeded with every bit of
enthusiasm and know-~how at our command. The result is this
new line of Pioneer quadravhonic receivers. These are total
capability instruments. They embody all the presently knowm
quadraphonic state-of-the-art. And they compare in all respects
to the magnificent canabilities of Pioneer stereo instruments to
vroduce the virtually perfect sound renroduction demanded by the
audiophile,

If you've waited to buy a 4-channel receiver that could
reproduce all guadraphonic reproduction systems - Pioneer has
made the waiting worthwhile. We are proud to present to this

industry these superb Pioneer "all-in-one" quadranhonic receivers,
Sincerely,

Bernard Mitchell
President




Four-Channel Level Indicator — See what
you hear. Make instant adjustments with
beft/right, front/rear level controls.

electronic trigger relay system is
used to protect the speakers from DC
leakage or overload.

WNew and exclusive
Power Boosting circuit

When switching from four-channel to
two-channel reproduction, power is
substantially increased with the new
and advanced Power Boosting circuit,

s described above. This exclusive
eircuit is built into both the QX-949
and QX-747 models.

Another plus feature attributable

-0 the Power Boosting circuit is
simplified switching from four-channel
8o two-channel operation. It can be
instantly achieved without the usual
re-connecting of speaker wires. This,
%00, is a Pioneer exclusive.

A tuner section the equal of
separate components

The FM tuner section ofthe QX-949
gs truly an engineering accomplish-
ment. It incorporates two dual-gate
MOS FET’s in the front end, plus
three ceramic filters and 6-stage
Emiters in a monolithic IC in the IF
stage. The result is superb sensitivity
and selectivity, and excellent signal
10 noise ratio.

Advanced circuitry includes Dolby
adaptor input/output and 4-channel
‘Broadcasting multiplex output terminal

n anticipation of the future use of
discrete quadraphonic broadcasting,
zhe QX-949 and QX-747 include a
Juadraphonic multiplex output
-erminal. Depending on the system
“inally approved, all that ever will be
~equired is a simple adaptor unit.
And speaking of adaptor units, both
Fhe QX-949 and QX-747 highlight an

nput/output for a Dolby noise
uction adaptor unit.

Pnique 4-channel level indicator
Regardless which.quadraphonic

“2ch.IHF

“THD/IM Distortion

“S/N Ratio
_{the higher the better)

“Tape Monitor

:i-ch. MPX output

source is in operation, the sound

level of each channel can be
monitored by viewing the large scope-
type level indicator on the top two
models. Left and right front/rear
controls permit instant adjustment.
Indicator sensitivity controls allow for
a maximum of —30dB adjustments

at any:-sound level. The level indicator
may also be used to view CD-4
channel separation adjustments made
with the CD-4 separation controls.

Inputs/Outputs for total versatility

Pioneer has endowed these models
with terminals for a wide range of
program sources. The only limitation
is your own listening interests and
your capability to experiment with
sound.

Convenient features increase
listening enjoyment

Along with the total capability of
these receivers, Pioneer has incor-
porated a wide array of additional,
meaningful features. All three
instruments include: ioudness
contour, FM muting, an extra wide
tuning dial, two sets of bass/treble

Specifications
Amplifier
4-ch. RMS power, 8 ohms,

4 channels driven,
20-20KHz

4ch.IHF

QX-949

40 watts/
channel

60 watts/
channel

2-ch. RMS power, 8 ohms,
both channels driven,
20-20KHz

0.3%
FM Tuner i
FM Sensitivity (IHF)
(the lower the better)
Selectuvuty

(the higher the better)

Capture Ratio ~ 1d8
(the lower the better)

1.8uV
80dB

70dB

Inputs
Phono 2
2(4-ch)
2 (2-ch.)
Dolby adaptor mput
Auxullary
“Outputs
Speakers

2 (Front)

(Front/ Rear)

240 watts (82)
380 watts (49)

150 watts (80)
230 watts (49)

_ (20-20KHz)

e . 2_ (Rear_) v
Headset 1

controls for front and rear channels,
function and mode selector with
multi-colored indicator lights. Further
refinement is offered with the
QX-949’s multiplex noise and high/
low filters, plus signal strength and
center tuning meters in one housing.

Admittedly, these new Pioneer
quadraphonic receivers, like fine
sports cars or cameras, are not
inexpensive. However, they represent
the high fidelity industry’s most
outstanding value. We havz built
them with the same quality, precision
and performance you've come to
expect from Pioneer steres equip-
ment. We dffer them to you with the
same pride and conviction :hat has
always compelled you to say —
“Pioneer, the very best.”

QX-949 — $699.95; QX-747 —
$599.95; QX-646 — $499.95_ Prices
include walnut cabinets.

U.S. Pioneer Electronies Corp.,
178 Commerce Road, Carlstadt,
Naw Jersey 07072
West: 13300 S. Estrella, Los Angeles
90248 / Midwest: 1500 Greenleaf,
Elk Grove Village, lIl. 60007
Canada: S. H. Parker Co.

QX-646
10 watts/
channel (1KHz)

QXx-747

20 watts/
channel

80 watts (8Q)
108 watts (40)
13 watts/
channel (1KHz)

"160 watts (802)
220 watts (40)
40 watts/

channel

120 watts (82) 40 watts (80)
170 watts (40) 54 watts (40)
T0.5% 1%

~ (20-20KHz)  (1KHz)

1.9uvV 2.2uV

60dB 40dB

1dB 3dB
~70d8

1

CA(4ch)
1(2-ch)
1 (4-ch)
B

1 {(Front)
_2(Rear)

1

(Front/ Rear)

Dolby adaptor output k
Tape Rec.

1(4-ch)
T2 (4-ch.)
2 (2-ch.)

1(4-ch)
“1(4ch)
1(2-ch.)

W PIONEER

when you want something better

1




*600 is a lot of money for a speaker.

The AR-LST is a lot of speaker.

The AR-LST (Laboratory Standard ‘Lab measuremenlfjand /ister(rjing tests condtirm
i that this is an outstanding reproducer, second {o
TranSducer) “.’as developed tofill the needs Of. none, in linear wide-range response and low
audio professionals, but its unsurpassed quality distortion. The performance of the LST is truly prc-
has made it greatly desired for quality home digious. Its response was found to be among the
music systems most linear yet measured for a loudspeaker . ..
y ; virtually no directivity or coloration could be
The LST incorporates a total of 9 drivers de{f{def ”}/fough%m fgf LST's fangi- 0 555.6
. actually can handle power peaks up to 553.8
mo“”te‘?‘ on three surface; “? prowde eXtremely watts without distortion, while furnishing an output
broad dispersion. And while it normally has flat level of 1120B, which attests both to its ruggedness
freq uency response, a front_pane[ knob may be and dynamic capabilities.” HIGH FIDELITY.
used to select any of six pre—dete'rm!ned ‘I soon found that these speakers tell me more
frequency response curves to suit different about the sound than any others I have ever
isteninar i nt nal ) listened to. They represent for me a reference
liste g requirements and persona prEferences standard that is the present day state of the
You can get a great AR speaker for less speaker art.” STEREO & HI-FI TIMES.
money, if you're willing to settle for a little less ‘ o _ ,
speaker. If you've listened to the LST, you won't. In a word, it js superiative. To my ears, jt can

reproduce music from recordings with a verity i
have never before experienced. For me, it is now
the system against which others must be judged.
AMERICAN RECORD GUIDE.

Write us for complete detailed
information.

A TELEOYNE COMPANY
Acoustic Research, Inc. 10 American Drive, Norwood, Mass. 02062
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“AN IMPRESSIVE

ACHI

Excerpts from the equipment
report in Stereo Review, from technical
data supplied by Hirsch-Houck
Laboratories.

“...the versatility of the Fisher 504
is exceptional, as a review of its features
will show. Our test results speak for
themselves”

“FM distortion was 0.17% in mono
and was actually lower in stereo,
measuring 0.13%. Stereo separation
exceeded 40 dB from 30 to 2,600 Hz
(reaching 50 dB in the 100- to 200-Hz
range), and was better than 25 dB atall
frequencies up to our measurement
limit of 15,000 Hz”

“...1t was entirely ‘bug-free;
everything operated in 1ts intended
manner, controls were clearly marked,
tuning was smooth and noncritical,
muting action was excellent, etc. In other
words, it is a superior product which does
everything Fisher claims for it and then
some. All in all, the Fisher 504 is a first-
rate receiver and an impressive
achievement””

“...the best value we've yet
encountered in a quadraphonic receiver”

— High Fidelity, January, 1973, from
technical data supplied by CBS
Laboratories.

“The Fisher 504 is so loaded with
features and so competent in its
performance that we can confidently
say it represents the best value we've yet

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

OCTOBER 1973

encountered in a quadraphonic receiver”’

“When the unit is switched from
quadraphonics to the stereo mode, an
odd thing happens. Into 8-ohm loads the
total rated power increases from 128 watts
(32 x 4) to 180 watts (90 x 2), into 4-ohm
loads it drops from 160 watts (40 x 4) to
100 watts {50 x 2). This behavior...1s a
concomitant of the unusual 4/2-channel
switching configuration plus the
amplifier’s feedback circuits. .. Suffice it
to say that for quadraphonic use, the 504
delivers plenty of power for each of the
four loudspeakers—including extremely
inefficient ones—of conventional design
in any normal room, and even enough
power for two sets (eight loudspeakers)

In many situations.

“And being conservatively rated
by Fisher (as the lab data show), it is also
an unusually clean amplifier at tated
output... This is...over-all the best
amplifier performance we've yet
encountered in a quadraphonic receiver.

“The tuner is also exceptionally
fine. The stereo quieting curve is so good
that it resembles the mono curve in many
an inexpensive receiver; the 504’s mono
curve is superb. The ultimate quieting in
both (better than 50 dB in stereo, 60 dB
in mono) suggests the finest of separate
tuners.’

“A price of $529.95 is not peanuts,
but we have yet to examine in detail any
quadraphonic receiver —at any price—

EVEMENT”

— Stereo Review, August, 1973.

that offers more, over-all, to the music
listener.”

“...a well-thought-out unit with
exceptional performance?” — Electron
(Canada), June 1973.

“Fisher Radio has been in the
receiver business as long as there has
been a receiver business, so it is no great
surprise to find that their latest effort is a
well-thought-out unit with exceptional
performance.

“The first thing that strikes you
about the 504. . .is its bulk. It measures
21" x 7" x 17" and weighs 43 pounds.

But, considering what this unit has inside
1t, the size is not excessive.’

“Perhaps, from a practical
standpoint, its human engineering is one
of the unit’s most outstanding features.
In spite of its 21 front-panel controls, its
27 input and output jacks, and its 21
speaker and antenna connections, we
found this a very easy unit to masterina
short time. But then, Fisher has been
designing these things for a long time”

For free test report reprints, write
to Fisher Radio, Dept. SR10, 11-40 45th
Road, Long Island City, N.Y. 11101,

FISHER 504

edbin - Noandrrd
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EDTORALY =
SPEAKING

By WILLAM ANDERSON

A THOROUGHLY SUBJECTIVE ALLEGRO

ILLIAM WARBURTON, an eighteenth-century Bishop of Gloucester, is credited
Wwith observing that “Orthodoxy is my doxy; heterodoxy is another man’s doxy.”
This sly differentiation springs to my mind whenever a reader writes to complain
that our reviewers are not being “objective”’—which is, often as not, merely another
way of saying that their opinions do not agree with his. Though it is not strictly true
that we surrender to subjectivity whenever we open our mouths (remember that our
faces themselves can express an opinion perfectly well), a pure unclouded objectivity
in aesthetic matters is an extraordinarily difficult attitude for humankind to sustain—
which is no bad thing, since it is largely useless anyway.

A purely objective account (to avoid the word “review,” since it suggests an indi-
vidual, subjective viewpoint) of a record release could contain every “fact” imagin-
able in it, but the report would be worthless without some kind of subjective
evaluation as well. The objective facts would tell us only the names of the composer,
the work, the players, and the issuing company, plus the record number, the sug-
gested selling price (a rather “subjective” figure in any case), and perhaps the playing
time. A quick glance at our review section will reveal the not very startling fact that
this is almost precisely what is contained in the heading paragraph of each review;
from that point on, the devil's own subjectivity reigns. But surely, you will object,
objectivity extends further than that—to, say, such information as whether the singer
is in tune or the orchestra plays at the correct tempo. True, one might check whether
a singer is strictly on pitch by using electronic measuring equipment (don’t trust the
reviewer’s subjective ears) on every note—a very difficult thing to do—but the results
of such measurements wouldn’t contribute much of value if (a) the singer were
deliberately off-pitch for musically expressive reasons, or (b) the fact of being
slightly off-pitch were of piddling significance alongside other considerations—tech-
nique, beauty of tone, dramatic intensity, etc.—of a purely subjective nature. As for
orchestral tempos, it is enough to ask what one can make objectively of such vague
instructions from the composer as “allegro, ma non troppo.” How fast is “‘fast”?
When does it become “too fast”? And even if it were possible to answer such ques-
tions, is there any reason to believe that the objectively “correct” speed would be
subjectively pleasing to every—or any—listener? :

It may be that those who inveigh most heatedly against “subjectivity” in criticism
of the arts are those most unsure of their cwn taste, those least ready to defend their
opinions against the challenges of rude dissent. What they want—indeed, need—from
criticism is armor for their prejudices; what they get are shafts that find the vul-
nerable chinks in what little defenses they have. For criticism is a pedagogical, not a
legislative, activity; its concern is not the laying down of aesthetic laws, but the
sharpening of aesthetic perception. (It should go without saying that I speak of good
critics and good criticism—though there are as many and as much of the other kind—
present company excepted—as in any other field.) The goal of the good critic should
be to work himself out of his job, to teach his audience to know what he knows, to
see (or hear) not so much what he sees as fiow he sees—to become, in short, their
own crities. If that seems scarcely sensible of the critic, remember that he writes in
a far from ideal world, that few among his readers will be ideal students. He will be
kept in business by those greater numbers who, being either too busy to take the
time or tao lazy to take the trouble, are content to accept him as a service, to rely on
him to do their choosing for them. Therein, of course, lies the best reason for a critic’s
existence: he is useful. But don’t expect him to be either objective or infallible; only
you are that.
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The best automatie you can buy
is also the hardest to get.

It's almost axiomatic that the best takes longer to make.
Most likely because the concentration is on making it right
rather than making it fast.

And that's precisely the reason the Miracord 50H Mark Il
is hard to get: it takes longer to make. .. precisely.

For example, let's take a simple, but critical, thing like
speed accuracy. You'd think that all it would take is a good
motor plus some kind of device tc set speed accurately. Well,
the 50H Mark Il has a powerful hysteresis-synchronous motor
and a built-in stroboscope to set speed accurately. But so do
several other good automatics. What makes the 50H Mark |l
unique, and takes a lot of extra effort, is its ability to maintain
speed accuracy no matter what. You don't have to take our
word for it, either, because there’s a simple way to prove it
for yourself. Just put on a stack of records, say ten, and turn
the machine on. ((gbviously, you'll have to go to a dealer to do
this, so make sure he sets the speed first by means of the
strobe.) Now look at the strobe. You'll see that the speed re-
mains dead on. To really convince yourself how tough this is,
do the same test on any other automatic there. Pick the ones
which are reputed to be best. You'll find that their strobe will
quickly develop a case of the jitters.

Now we're not going to burden you with lengthy expla-
nations about all the effort we have to put in to get that unshak-
able accuracy. But we will say that it's one of the things that
makes the Miracord 50H Mark Il so hard to get.

Another thing is our unique pushbuttons. Some people
think we use those pushbuttons merely because it's more
convenient. Certainly, it's more pleasant to press one
button rather than to pushrseveral
levers. But we didn't
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put in all the effort necessary to get the force requirec to
activate those pushbuttons down to %-oz. just for conven-
ience. We did it to avoid that inevitable initial shock other
systems cause every time you start a record, resulting in wild
gyrations of the arm and possible record damage.

Of course, even if that initial shock did occur, the arm of
the 50H Mark [F wouldn't ke thrown by it. Because it happens
to be balanced n all planes. It also happens to have a unigue
method for setting tracking force and cartridge overhang
which also tends to reduce distortion as well as record wear.
Add to that the least vulnerable pivot of any automatic turn-
table (especially important#you ever have to move the unit)
and you've piled up more reasons why this automatic retains
its accuracy so long. And fakes longer to make.

We could continue this description of the unique, time-
consuming features we've built into the Miracord 50H Maik 1.
But we think w='ve given you enough to give you a good idea
of the machine. To get mare details, go to your dealer, or send
us your name and address. We'll send you literature which
not only describes the S0H Mark Il but also details all the
other ELAC automatic turntables.

One more thing. Sudpose you become convinced and
want a 50H Mark II. Will you be able tc find one? Well, you
may have to check two or three dealers. 3ut although the 50H
Mark Il may be hard to get, it's far from impossible.

ELACDivisior,BenjaminElectronic

Scund Company, Farmingdale, N.Y.
& 11735. A division of Instrument Sys-
tems Corpcration. Availakle in
Canada.

_ MIRACORD 50 H Mark Ii

You can’'t rush craftsmanship.
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Bicentennial Controversy
® According to a recent news item, the Chi-
cago Lyric Opera has commissioned an opera
to honor the Bicentennial of the United States.
In the apparent belief that two hundred years
of independence are insufficient for America
to have produced a native composer equal to
the occasion, the powers that be in Chicago
have awarded their commission to the Polish
composer Krzysztof Penderecki. We certain-
ly intend no reflection on Mr. Penderecki's
undoubted abilities, but the American Music
Center, on behalf of its large membership of
composers, deplores this regrettably ali-too-
typical example of reverse chauvinism. In any
other country witha musical culture as highly
developed and creative as ours, the idea that
such a significant national anniversary should
be commemorated with a foreign work would
be greeted with shocked incredulity. We don't
suppose the Lyric Opera intended to make a
deliberate gesture of contempt for the com-
munity of American composers, but such a
gesture, made inadvertently, remains equally
offensive. Perhaps other musical organiza-
tions making similar plans will wish to ponder
the implications of this commission,

EzrRA LADERMAN

President, American Music Center
New York. N.Y.

The Editor replies: 1t does begin to look as if
we are never going 1o get out of our rompers.
The last time we held one of these national
birthday parties, we got Richard Wagner 1o
toss off a casual note or two for the benighted
colonials. Where music (and a lot of other
things, for that matter) is concerned, we are
still Romans waiting for the latest word from
the Greeks. It is at least a fact, if not a fault,
of our national character, one perhaps ex-
plained by our unusual cultural heritage, that
we continue to lust like children after the ap-
proval of the world, that we despise the home-
made and overvalue the imported. But we will
deserve the world’s approval only when we
have learned to please ourselves first.

“Gradus ad Parnassum”

® Herr Dr. Backmesser’s Afaugust article
“Gradus ad Parnassum” (i.e., “*Some Cellists
Get In for Free’’) contains only one error. He
confuses a cappella (which you let him spell
capella, and that would be a hairy perfor-
mance) with ¢ capulco. 1t is nonetheless true

8

4 : % i\

TTERS TO THE

that the former means ‘“‘from the head,” but
this is in fact a song from the shower.,

DOMINIQUE-RENE DE LERMA
Bloomington, Ind.

Herr Dr. Prof. Beckmesser replies: Surely M.
de Lerma's French background must have
taught him, if nothing else has, that the dou-
ble-p spelling belongs to that ancient and
honorable tradition of music “from the chap-
el which has so delightfully been preserved
for us by the music-publishing firm of the
same aame. | am grateful to him, however,
for laying to rest that pernicious error of pop-
musicology. to the effect that *‘a capulco” re-
fers to the general class of Mexican folk mu-
sic. That notion, as M. de Lerma correctly
points out, is simply all wet.

More on Moeran
® That the music of E. J. Moeran is virtually
unknown in America, as David Hall acknowl-
edges in his review of his Sinfonietta (Au-
gust), is certainly no cause for satisfaction.
A Chausson to John Ireland’s Franck. his
one symphony, like a dome of many-colored
glass, deserves to rank with the Fifth and
Sixth Symphonies of Vaughan Williams and
Nielsen. Like them, it combines pastoral lyri-
cism, mystically intense, with defiant. even
bitter. indignation toward the modern age.
Veteran record collectors will recall that it
was recorded just when the tide began to turn
in World War 11, not “after the war™ in Mr.
Hall's conjecture. (The Hallé Orchestra,
which commissioned the work, was under the
direction of Leslie Heward who, | believe.
died in 1943, the same year, ironically, as
Leslie Howard.) The enterprising young con-
ductor who rediscovers it is going to find that
he has a tiger by the tail.
Davip WiLsoN
Carmel, Cal.

Cheers for Canada
® | would like to thank Noel Coppage and
STEREO REVIEW for the thoughtful essay on
some of Canada’s fine musicians (*1 Hear
Canada Singing,” August). It is good to see
these fine artists get the publicity they de-
serve — particularly lan and Sylvia, not be-
cause they deserve it more, but because they
getso much less.

Two more Canadian musicians who de-
serve greater recognition in the States are

David Wiffen and Bruce Cockburn, who have
been known to perform together. Wiffen is the
composer of More Often Than Not, per-
formed by Fred Neil, lan Tyson, and Eric
Andersen. He has an album on the Fantasy
label. Cockburn has two Canadian albums out
and his songs have often been recorded by
Anne Murray, but it is his personal appear-
ances which have endeared him to a great
many Canadians.
JOE GALLAGHER
Elwood, Neb.

Liza Minnelfi
® Just wanted to commend Peter Reilly for
the review of Liza Minnelli’s latest farce,
“The Singer” (August). It was a refreshing
change of pace from the usual patronizing re-
views of critics who somehow cannot get out
of their minds that Miss Minnelli is Judy Gar-
land’s daughter. As Mr. Reilly notably point-
ed out, she is “not a star. She is an ambitious
and confabulated creation of canny show-biz
management.” Thank you, Mr. Reilly, for
“telling it like it is” in another excellent
review,
GERALD McFADDEN
Drexel Hill, Pa.

® Concerning the review of Liza Minnelli's
album “The Singer,” I will agree that the al-
bum has some faults, but most of them are
with the songs and the arrangements. and not
with Miss Minnelli, who has vastly improved
as a singer. She is a star: a star is someone
who is recognized. Miss Minnelli has the rec-
ognition: the Daniel Plum Award, the Tony,
the Oscar, the Emmy, and even the STEREO
REVIEW Award for the best album (one of the
best) of 1968. Not to mention cover stories in
Time and Newsweek. With all of this, the
public knows her as a star, the biggest star in
Hollywood now. Miss Minnelli hasn’t done
her best work yet. but she is already giving the
world something we seldom see or hear: she
conmimunicates.
JAMES SHUPE
New York., N.Y.

A Stamp for lves?
® The United States Postal Service has initi-
ated a series of commemorative stamps enti-
tled the American Art series and has honored
(or will soon honor) Robinson Jeffers, Willa
Cather, Henry O. Tanner, and composer
George Gershwin. As next year, 1974, marks
the 100th anniversary of the birth of the great
American composer Charles Ives, I feel that a
stamp honoring him in this series would be
appropriate. Those who agree with me might
want to write the Postal Service requesting
such a stamp. Write the Stamp Advisory
Committee, United States Postal Service,
Washington, D.C.

DoucLas B. MooRE

Williamstown, Mass.

Elitism and All That
® Underneath the elitist. psudo-intellectual
[sic] writing style of STEREO REVIEW’s entire
staff lies a great deal of valuable information,
which is why I continue reading it. But the
“*Popular” music reviews are especially offen-
sive. Apparently, the self-indulgent use of
sophmoric [sic] vocabularies is designed to
“show"” the reader (the high level of reviewer
intelligence and sophistication).

In the August issue, however, your cacoph-
ony of words was exposed as the literary exhi-

(Continued on page 10)
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DIRECT DRIVE DC MOTOR

+ Dolby

Signal

+CrQO, =

Frequency Response
Wow & Flutter

20Hz— 17kHz
Less than 0.10%
to Noise Ratio More than 60dB

'We made up the farmula. But we didn’t have
to make up the specs. Because they’re from
our RS-276US cassette deck and they really speak
for themselves. But the features that make them
possible are worth a closer look.

The direct drive DC motor puts the capstan
right on the motor shaft. Does away with
gears or belts. And substantially reduces
wow and flutter.

And our patented HPF™ recording/playback
head means reliable high frequency response.
Because its super-hard composition resists wear
for ten years.

There’s Dolby™ to deal with tape hiss. And it’s
adjustable for any kind of tape.

And the recording bias can be switched to
take advantage of the superior frequency
response of CrO; tapes.
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Some of the other outstanding features are
solenoid-operated function controls.
Locking pause control. Photo-electronic Auto-
Stop. Three-digit tape counter with Memory
Rewind. And optional remote control.

The RS-276 US. The concept is simple.
The execution is precise. The performance
is outstanding. The name is Technics.

*Dolby is a trademark of Dolby Laboratories Inc.

200 PARK AVE., NEW YORK, N.Y. 10017
FOR YOUR NEAREST AUTHORIZED
TECHNICS DEALER, CALL TOLL FREE

800 447-4700. IN ILLINOIS, 800 322-4400.

Technics

by Panasonic




bitionism that it is. Specifically, | am address-
ing myself to Steve Simels’ review of a new
David Bowie album, ‘‘Alladin Sane.” No, |
do not object to Mr. Simels’ negative evalua-
tion. Nor, for that matter, do I object to Mr.
Simels’ literary pomposity, as it was to be
expected. What 1 am predisposed to point out
is: How many right-on groovie {sic] guys an
groovie girls what buy David Bowie records
are buy dis kinda mag? Or unnerstan your
kinda rap? 1 mean, who ya reviewin the disc
tfor, anyway? Ya know wad I mean?

HEere GOLDMAN

Forest Hills, N.Y.

The Editor replies: “Elitist” and “‘pseudo-in-
tellectual’” are two rather recent (and there-
fore irresistible) additions to the vocabulary

of thoughtless disdain. “Elitist” I can define
as the contemptible intimidation of the igno-
rant by the informed, and since it is contempt-
ible, I also deny it. “Pseudo-intellectual” is a
little harder to corner—it sometimes seems 1o
mean ‘I can’t understand what vou are talk-
ing about, so it must be nothing.” But it also
on occasion seems to mean ‘I do understand
what vou are talking about, and from my lofty
and genuine intellectual perch I see it 10 be
nothing.” Neither slipper fits Mr. Goldman,
who not only understands us, but perceives “a
great deal of valuable information” in what
we have 1o say. Ergo, it's not what we say but
how we say it. I am therefore confident M.
Goldman will know what I mean when I sav
that no apology will be offered here for the
language our various contributors choose 10
conununicate in. We have at our disposal (as
does Mr. Goldman) the richest, most expres-

sive, most precise, and splendidly proliferous
linguistic instrument the world has ever seen,
and it would be follv not to enjoy it. And it is
something well bevond folly—shall we call it
elitism? — 1o presume either that our popular-
music content is addressed solelv to “‘right-on
groovie guys an groovie girls” or that thev
would fancy being addressed in the insulting
and condescending style Mr. Goldman ap-
parently affects for them. (I do apologize for
those |sics) up there; reading Mr. Goldman's
letter unfortunately left me just too tired to
correct his spelling.)

ure Shock-Rock

® In the July issue, Lester Bangs wrote
about lggy (Pop) and the Stooges, indulging in
a pejorative free-for-all which includes such
phrases as ‘“‘this bunch of acne-ridden social
reprobates,” ‘‘crude, disgusting,” . .. a
ragged tapestry of yowls, caws, raspy rants,
epithets, and imprecations. . . .” But then
Mr. Bangs says that this outrageous group is
*“‘undeniably the sound and look of the fu-
ture.” If so, God help us!

1 disagree with Mr. Bangs’ belief that the
youth of America is buying this junk. In any
big city there are no doubt several thousand
youngsters who will go for this stuff, but there
are tens of thousands of others who would
retch and walk out of a typical shock-rock
show —if they were stupid enough to have at-
tended in the first place.

Why is this trash the “sound and look of the
future?” s there some sort of cultural Gresh-
am’s law which decrees that rottenness must
supplant decency? 1 don’t think so. In fact, |
think the trend is in the other direction.

“
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Space in a magazine like STEREO KEVIEW
must be valuable. 1’'m surprised you find room
for critical comment on something which real-
ly can’t be as significant as Mr. Bangs seems
to think it is.

WELLINGTON ARTHUR
Birmingham, Mich.

Well, let’s wuait and see.

Too Much Applause

® Am | the only disc buyer in the worid who
finds no pleasure in hearing, over and over
again, an identical recorded spate of applause
after a piece of music? And if 1 am not the
only one, is there any way to convey our feel-
ings to the idiots who manage the production
of records?

In the meantime, your reviewers could do
me a great service by telling me when a disc
contains applause. I never buy one if 1 know
in advance that it does, and 1 always feel
gulled when 1 find I have unwittingly kought
such a record.

PHiLiPJ. RUNKEL
Eugene, Ore.

The Editor replies: Every rose has its thorn,
but it can be stripped away. Mr. Runkel might
do as I do—tape it. That way he can enjoy the
music without the annovance of ovations
past.

The Coppage Condition

® | have a suggestion to offer: do not accept
reviews for publication from Noel Coppage
for a period of ten days after one of his dys-
pepsia attacks. Now. generally, Noel is a pret-




ty good reviewer, but two of his reviews in the
August issue can only be the result of some
extremely uncomfortable malady which at-
tacked him as he was listening to the records.
My diagnosis is dyspepsia, but it could be
some other similar affliction. 1 refer to his re-
views of Steve Goodman’s “Somebody Else’s
Troubles™ and Ellen Mcllwaine’s “We the
People.”

In the case of Ellen this is the first time in
my life 1 have heard a reviewer complaining
about the versatility of an artist. Usually it’s
the other way around. Ellen becomes ‘“‘con-
ceited” because she shows she can handle a
variety of material, and “flaunts” her “mas-
tery of vocal technique™! What the hell does
he want the poor girl to do —sound like Karen
Carpenter?

As for the Goodman review. Noel’s remark
about The Ballud of Penny Evans sounding
“totally ridiculous” shows such poor taste
that | can hardly believe it. | remember hear-
ing Steve sing this beautiful ballad to a packed
house in Hill Auditorium on the University of
Michigan campus, when he appeared there
with Kris Kristofferson. The “jury’’ that night
gave Steve a standing ovation, and that’s a
rather discerning crowd.

Douc FuLToN
Record Review Editor. Ann Arbor News
Ann Arbor, Mich.

Mr. Coppage replies: To the members of
the Ultimate Jury in the Inquiry Into Just
Who Has Dyspepsia Around Here: The ac-
cused herewith reports that he has reread the
reviews mentioned to refresh his memory and
see if perhaps he could espv an axe with

Before you make your final selection, listen to the

which to bludgeon Mr. Fulton’s lance, and
observes that Myr. Fulton's conclusion that
the Mcllwaine review compluins about versa-
tility is not supported hy any language in the
review; that “conceit’”’ as used in the revien
and “conceited” as apparently understoad by
Mr. Fulton are not the same thing; that the
accused continues to believe, perhaps siub-
bornlv, that it is legitimate for a reviewer 10
find fault with technical showiness for its own
sake: and that the accused finds it difficult 10
helieve that Mr. Fulton finds it difficult to be-
lieve the accused could show such poor taste
as to suggest that Steve Goodman's singing
of Penny Evans shades toward the ridicu-
lous—the accused points out, witlh some
pride, that he has said and does say (although
not, anvimore, to stewardesses) things in con-
siderably poorer taste than that, when he real-
Iv gets wired up—and that, in any case, he
doubts that Mr. Fulton, himself a critic, ac-
tually means 1o suggest that reviewers huse
their judgments upon standing ovations.
Moreover, the accused hereby affirms that the
point is moot now, das far as he, individually, is
concerned, as he has seen Goodman in per-
son a couple of additional times since the re-
view was written and Goodman's vocals on
those occasions seemed excellent; he is con-
vinced that Goodman has real style and is
particularly good at communicating with live
audiences, and he has accordingly filed his
positive vote with the foreman of the jury.

Brown, Blue Oyster, and Bruce

® In Joel Vance’s review of the Blue Oyster
Cult’s “Tyranny and Mutation™ album
(August), he asks “But if we are going to have
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blowsy and meandering ‘poetic’ lyrics, why
not call inJack Bruce?” Jack Bruce has never
(with the exception of Traintime on Cream’s
“Wheels of Fire” album) written a lyric in his
recording career. Peter Brown has always
written most of the lyrics for which Jack
Bruce writes the music. This was so with all
Bruce’s group efforts and solo LP’s.
DAN REIMER
Canoga Park, Cal.

Oh, well, let's call him in anyway.

Pink Floyd Fan
® | think that STEREO REVIEwW has been
manifestly unfair to a British rock group by
the mame of Pink Flovd. and seems to be pur-
posely underrating its talent. Joel Vance's
review of the album *‘The Dark Side of the
Moon™ (August) is practically an obituary,
and represents a bigoted. one-sided opinion.
If Mr. Vance gave the group a fair hearing. he
would realize that his taste in rock and r-&-b
does not apply to a space rock band like Pink
Floyd. Noel Coppage praised the group in the
“Letters™ section of the same issue, but this
could easily be missed by the average reader,
whe would be exposed only to the torpedoing
that Mr. Vance gave them.
GREGORY E. BORTER
Qcala, Fla.

Correction

@ The price quoted for the Nakamichi 1000
cassette deck in the August “New Products”
column was given incorrectly through a prin-
ter's error as $1,000. The correct price is
$1.100.

The Altec 714 AM/FM Stereo Recchre-r
The Altec 704A AM,'FM Stereo Receiver

music. (Then read the words if you need more con-
vincing.) Ask your nearest Altec dealer to demonstrate
the Altec AM/FM Stereo Receiver that fits your budget
with the loudspeakers of your choice. Listen at back-
ground levels and listen at concert hall intensity. Listen
to the very lowest lows and the very highest highs. %
Listen for smoothness and accuracy and lack of color-
ation. And listen carefully. :

The difference you’ll hear
is the sound of experience.

The Altec 710A AM/FM Stereo Receiver
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MIRACORD o PIONEER ¢ SANYO o
TELEDYNE ¢ WOLLENSAK

A superstore of electronics at your finger-
tips! 244 colortful, full-size pages filled
with interesting, accurate, HONEST descrip-
tions of the newest and best audio prod-
ucts of the year, plus hundreds of parts,
accessories and staple items. It's an “at
home' department store you'll use all year
to order exciting audio products by mail at
the lowest prices around.

FREE
1974 Catalog
Send coupon
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BOOKS REGEIVED

. Compiled by
Louise Gooch Boundas

® Songs of Work and Protest, edited by Ed-
ith Fowke and Joe Glazer. Dover, New York,
1973, $3.50 (paper), 206 pp.

Originally published in 1960 by the Labor
Education Division of Roosevelt University,
Chicago, this book contains one hundred
songs, most of them associated with the
American labor movement. The piano ar-
rangements are simple, guitar chords are indi-
cated, and notes discuss each song’s origin
and history. The brief discography lists some
of the recordings by such artists as Pete See-
ger, Woody Guthrie, Leadbelly, Odetta, and
Merle Travis.

® Joan Sutherland, by Edward Greenfield.
Drake Publishers Inc., New York, 1973,
$5.95, 64 pp.

This short volume is divided into three
parts discussing Miss Sutherland’s life, her
voice. and her recordings. It is an adulatory
once-over-lightly of the Australian soprano’s
career written in rather pedestrian prose by a
British critic who is described on the jacket as
““a longtime friend and admirer of Joan Suther-
land.” The illustrations are a selection of the
most beautiful photographs ever taken of
Miss Sutherland. The book contains a list of
the singer's operatic debuts and a discogra-
phy, but no index.

® Great Songs of Broadway, with introduc-
tions by Alan Jay Lerner and Jule Styne.
Quadrangle/The New York Times Book Co.,
New York, 1973, $17.50 ($14.95 until De-
cember 25, 1973), 320 pp.

This collection of sheet music will probably
find its way onto many a coffee table at
Christmastime, but let us hope it won’t stay
there, for its content suits it for playing and
singing just as surely as its format does (it is
spiral-bound, within a hard cover, so that it
will lie flat). There are seventy-four songs
from sixty-three shows, from Give My Re-
gards to Broadway and Yankee Doodle Dan-
dy (both from Little Johnny Jones, 1904) to I
Don’t Know How to Love Him (Jesus Christ
Superstar, 1971), and in between is an impos-
ing array of song classics by such as the
Gershwins, Cole Porter, Rodgers, Hart, and
Hammerstein, Kurt Weill, lLeonard Bern-
stein. The songs are all arranged for voice,
piano, and guitar.

® Four-Channel Sound, by Leonard Feld-
man. Howard W. Sams & Co., Inc.. Indianap-
olis, 1973, $4.50 (paper), 144 pp.

Here is a brief discussion of how four-
channel sound systems operate, matrix and
discrete techniques, and factors to consider in
selecting four-channel equipment. The book
is illustrated with photographs and drawings,
and there is a glossary.

® The Songs of Paul Simon, as Sung by
Simon and Garfunkel and Paul Simon. Alfred
A. Knopf, New York, $5.95 (paper), 331 pp.
These are such good songs—this is such a
good book (it’s well produced, too)—that it's a
little startling when Paul Simon says, as he
does in his introduction, “I think my next
12

songs will be better.” No matter how old you
are, go find a copy of this book. Look at the
songs. If you play the guitar or piano, play a
few bars; or, if you have any of the record-
ings, play a few sides: or hum a few lines.
Then read these lyrics, without the music.
Wonderful!

® WSM Grand Ole Opry Presents Stars of
the Seventies. Chappell & Co., New York,
1973, $2.95 (paper), 77 pp.

This is the first in a projected series of song-
books to present Grand Ole Opry stars and
their songs, each volume to cover a decade of
the Nashville country music institution. This
volume contains twenty-two songs. two each
as performed by eleven artists, as well as pho-
tographs and short biographies of the stars
and a brief history of the forty-eight-year-old
Grand Ole Opry itself.

® Acoustic Design and Noise Control, Sec-
ond Edition, by Michael Rettinger. Chemical
Publishing Co., Inc., New York, 1973,
$22.50, 576 pp.

Mr. Rettinger is concerned not only with
the physics of sound, room design, and noise
control, but also with the relationship of noise
to the quality of our environment. The book is
illustrated with charts, graphs, and examples.

® Plaver Piano Treasury, Second Edition,
by Harvey Roehl. The Vestal Press, P.O.
Box 97, Vestal, N.Y. 13850, 1973, $10. 316

PP.

The first edition of “The Scrapbook Histo-
ry of the Mechanical Piano in America as
Told in Pictures, Trade Journal Articles, and
Advertising,” as it describes itself, was pub-
lished in 1961, and the author has taken the
opportunity of a second edition to put his
book in a handier format, make some correc-
tions (though you may still find a typo here
and there), and add an index and some more
illustrations. The result is entertaining and
chock-full of information.

® Bessie, by Chris Albertson. Stein and
Day, New York, 1973, $7.95, 253 pp.

For his biography of “Empress of the
Blues’ Bessie Smith, Chris Albertson (who is
a contributing editor of STEREO REVIEW) con-
ducted numerous interviews with the great
singer’s friends and associates, and his book
throws new light on her life and art. It is illus-
trated with photographs. (If you plan to read
the book before the movie comes out, better
hurry. Ronnie Elder is at work on a screen-
play for a movie to be based on Bessie; it will
be directed by Gordon Parks and will star
Roberta Flack.)

® Bird Lives! The High Life and Hard
Times of Charlie (Yardbird) Parker, by Ross
Russell. Charterhouse, New York, 1973,
$8.95,405 pp.

Ross Russell, now a jazz writer and lectur-
er, was once associated with Dial Records,
and, when Charlie Parker was under contract
to Dial, Russell was the saxophonist’s per-
sonal manager. That establishes his creden-
tials. Parker’s credentials, of course, need no
establishing. He was one of the most innova-
tive musicians in a highly innovative music,
and anyone who is more than casually inter-
ested in jazz owns every Parker record he can
get his hands on. Such a person should also
own this well-written biography. The book
includes a discography, and is illustrated
with photographs and pertinent documents.

STEREO REVIEW



Most audio equipment

manufacturers introduce new
products as soon as they're good
enough to meet industry standards.
We wait 'til they're good enough

to meet ours

it’s
< more important to us to
- b@the best'on the market

' """ rather than the first.
=~ 'But that's the way we do
things at Tandberg. We set
our standards high. Meet them.

. Then excegd them. And only then
% “do eur products meet the public

BERG
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The Tandberg engineers
present

A cassette recorder
that shames
most reel-to-reel decks

A medium priced
tape deck that
tops all comers

And a top-of-the-line
deck that sets a new
standard in the industry

Here, at last, is the definitive cassette deck —good
enough to meet Tandberg standards —in fact, good
enough to stpercede the standards of most reel-to-
reel tape recorders.

Our Norwegian engineers designed the TCD 300
with all the care and attention that's gone into
TANDBERG's reel-to-reel decks. They began with the
safest possible tape handling system — a dual-capstan,
closed-loop tape drive —that automatically positions
the tape for maximum stability . .. minimum wow and
flutter.

They also included three motors (one hysteresis
synchronous motor and two DC reel motors: the drive
system and a diabolically clever fast forward/rewind
system) to give you performance never before
achieved in a cassette deck. And all three motors turn
offautomatically at the end of the tape on both record-
ing/playback and fast forward/rewind functions.
There’s even a thoughtful automatic release on the
pinch-roller mechanism, to disengage the tape . . .
and relieve the pressure that so often ruins prized
cassettes, if they should jam.

Of course there’'s a Dolby" noise-reduction system
on the TCD 300 . . . as well as a pair of peak-reading
meters that register record and play levels. There’s
also a switch that lets you set the TCD 300 for optimum
performance whether you're using low-noise, high-
output, or chromium dioxide tapes. And you needn’t
worry about tne sound heads —they’re the best in
the business.

And just to make the TCD 300 the ultimate cassette
player, it's adaptable to horizontal or vertical use — all
you do is decide which way you like it best and it’s all
set up for sound.

*The word “Dolby” is a Trade Mark of Dolby Laboratories Inc.




You could call the Tandberg 9000X the first profes-
sional machine for home use . . . or you could cell it
the closest thing to perfection that ever had a power
switch. Either way, you'll know it's extraordinary — at
the very first threading.

To begin with, we've simplified the preliminary
procedure down to true, one-handed threading. And
once that's done, a new tape transport mecharism
takes over, providing precisely the proper configura-
tion of head and tape . . . minimizing dropout as well.

The servobrake mechanism on the 9000X maintains
what some engineers termed “the impossible”
constant, perfectly optimized tape tension.

The hysteresis synchronous motor on the 9000X —
only one of the three motors used —insures stabi'ized
tape handling . . . the other two motors provide .ltra
fast forward and rewind. And that’s just the begin-
ning. Thanks to our advanced integrated logic cir-
cuitry, you enjoy fast, precise, push-button control
on all the modes and functions of the 9C00X.
Fingertip-controls that offer unsurpassed ease and
reliability of operation.

We've also added new tension take-up arms for
gentle tape handling. Linear motion potentiomzters
for output/input levels. And a remote control option
for the easiest operation imaginable.

Tandberg Crossfield recording does the rest: quieter
recording, truer sound reproduction.

Of course, the 9000X has full facilities for scund-
on-sound, mono mixing, echo, A-B test, and every-
thing else sophisticated tape recording demands.

The other master touches on the 9000X —lke a
headphone output with its own amplifier, and easy-
to-see, white-needled peak reading meters, and  host
of others . . . are all designed to make this the ultimate
Tandberg. .. the only stereo tape deck that guarantees
its minimum specs as performing specs. And that’s
quite a performance.
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Younger broter cf the incomparable 9000X, the
Tarnidberg 3300X provides performance and features
that far surpass anything in its price range. The perfor-
mance of this stereo tape deck exceed others by a
wide, workatle margin. And no wonder, every
engineering innovation you'd expect (and some you
didn’t) were lavished on the 3300X.

Our Crossfield -ecording technique assures an
ou-standing frequency response, and a better signal-
to-noise ratio than you'll find on competitors machines
at twice —even thiee times —th= price. In fact, the
Crossfield technique provides extraordinary fidelity
at a tape speed of 3% i.p.s.—seving you a sizeable
amount of money Hn tape costs alone.

ike its older bro-her, the 3300X affords remarkable
recording versatilitv: it records in stereo or mono, from
a receiver/tuner or from its own microphones; it plays
back via a separate stereo amplifier or directly through
atzached headphones; and since the 3300X has
separate recording and playback heads, you may
monitor while you record or immediately after.

Naturally, -his sophisticated stereo deck provides
scund on sound, so you can add new material to
previously recorded tapes . . . and echo, for special-
effect, delayed-sound recording.

And the 3300X hasn’t even begun to do its stuff.
The photocell sensor turns the mechanism off auto-
matically at the end of a tape . . there are conve-
niently located inputs for dynamic microphone, re-
ceiver/tuner and record player. .. and two illuminated
p2ak-reading meters provide you with true, instanta-
n=ous readir gs for both channels.

The specif cations at the right will give you a good
icea of just about everything the 3300X can do. But
to really appreciate its versatilty, lend an ear —the
3300X was engineered to surpris2 and delight the most
critical audiophile.
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Receivers are perfectable ...two that prove it

Trying to describe the superb craftsman-
ship of the Tandberg TR-1055 in a few
paragraphs is virtually impossible.

The TR-1055 combines outstanding
audio elements . . . in the best possible
proportions . . . to create results unlike
any you've ever heard.

To be specific, the tuner section on the
TR-1055 ranks among the finest ever
created —even when compared with
separate component tuners. Our highly
sophisticated AM and FM tuners both
utilize dual gate MOSFETS . . . the best
available. And an integrated stereo de-
coder with phase locked loop oscillator.
And two 4 pole phase linear ceramic filters
give you superb FM selectivity. Distortion
level? Not just low . .. but truly negligible

thanks to our integrated circuit IF-
amplifier, limiter and detector.

The direct coupled, protected TR-1055
is a power star, too . . . accomodating 3
tape recorders . . . capable of delivering
2 %55 watts power into 8 Ohm with less
than 0.2 % distortion over the audio
range. And the dual power supply circuits

(something most manufacturers don't
bother with) are just one more example of
our engineers singleminded perfectionism.
But check the minimum specs at right for
all the features that put the TR-1055 light
years ahead of its closest competition. Of
course, as is usually the case with a
Tandberg, you can’'t see most of these
features. But you hear all of them, and
isn't that what counts?

Rest on their laurels? Tandberg engineers
barely take time to look at them. They're
too busy trying to improve on their best

. and that's how the brilliant new
TR-1020 A was born. It's a new version of
the highly acclaimed TR-1020 (“flawless”,
“superb” were the reviewers’ words)
now even better!

Our engineers use MOSFET transistors
in both AM and FM to ensure the highest
possible overload capacity . . . and re-
markably high sensitivity. Ceramic filters
provide outstanding selectivity. And
Tandberg's meticulous technology guar-

antees you silent, exact location of sta-
tions on the dial scale.

Here’s usable power, too (2 X 40 watts
into 8 Ohm with less than 0.2 % cistortion
over the audio range). That’s clean real
power. And you'll hear the results of our
true complimentary output transistors.
Cross-over  distortion is undetectable.
(That's a fact, not a promise. If you turn
the TR-1020A to a low, background
listening level . . . you still hear astonish-
ingly clear, transparent sound.)

Just look at the specs for a better under-
standing of all that's built into the
TR-1020A. And keep in mind that as
always, Tandberg guarantees these specs
as working realities — not mere lab figures
reflecting optimum conditions.

TANDBERG OF AMERICA
We've spent 40 years building a
reputation for the finest audio

equipment available . . . we're not
going to stop now.
We're our

only competitors

ANDBER(C

Address: TANDBERG OF AMERICA INC. Labriola, Court Armonk, N.Y. 10504

Wezata Printed in Sweden



This is the least we can do foryou. And we guarantee it.

( if you understand specifications, this is music to your ears.)

Everybody in the business talks specifications.
We're no different. Except that our specs—Iike
the ones on this page—are literally minimum per-
formance standards. Not design averages. Not
theoretical maximums. Not figures reached using
hand-picked, maximized units. But realistic figures
that add up to this: We guarantee that any new
Tandberg product you take out of the box will
perform at least as well as advertised.” Under
actual recording and playing conditions in your
very own home.

How can we make this guarantee? Because our
tape recorders and receivers undergo scores of
high-standard tests and quality checks during
construction. And because every unit is field-
tested—twice. First by unforgiving Norwegian en-
gineers back home in the Land of the Midnight
Sun. And then again by our steely-eyed techni-
cians over here. Cnly after this final inspection do
we ship it to a Tandberg dealer.

We don’t hide behind our specs.

We stand behind them.

Maximum, W.R.M.S.
1%,0.15%

| Tape Recorder Specifications TCD-300 9000X 3300X
TAPE SPEEDS, i.p.s. 1% 7. 3% 1% 7%, 3%, 1%
SPEED TOLERANCE +=1% *+=1% +1%
WOW & FLUTTER 7%,0.06% 7%,007%

3%,0.11%
1%,0.21%

3%,0.12%
1%,0.25%

FREQUENCY RESPONSE + 2 dB

7Y,30-24,000 Hz 7%,30-22,000 Hz

Specified tape

1%, 50-13,000 Hz

3%,40-18,000 Hz
1%,40- 9,000 Hz

3%, 40-16,000 Hz
1%,40- 9,000 Hz

From playback amplifier

From tape at 0 dB recording level 3% orless

SIGNAL TAPE NOISE, Normal Dolby LH Tape, 4-Track LH Tape, 4-Track
Maximum Speed Low Noise Low Noise | 65dB 64 dB
IEC, A-curve, 51dB 59dB
3% Harmonic Dist. CrO; CrO,
54 dB 62dB
HARMONIC DIST., max.,
From recording amp, 0 dB 0.5% 0.5% 0.5%

0.3% at0.7756V

0.3% at0.75V
less than 3%

0.3% at1.5V
less than 3%

DIMENSIONS: Length: 16%” 15%” 15%"
Height: 4% 77 7"
Depth: 9K 16%” 16)%”
Weight: 14.5 Ibs. 34.5Ibs. 20.2 Ibs.
Stereo Receiver Specifications TR-1020A TR-1055
Audio Section
OUTPUT POWER: Continuous, both channels driven,
0.2% distortion, 20 to 20,000 Hz. 8 ohms SESLILES e
POWER BANDWIDTH at 8 ohms, 0.2% distortion 7 Hzto 30k Hz 4 Hz to 40k Hz
INTERMODULATION. (250 Hz/8k Hz or 60 Hz/7k Hz, 4:1) 0.2% 0.2%
DAMPING FACTOR at 8 ohms max. output, 20 to 20,000 Hz 39 50
SIGNAL/HUM AND NOISE, max. output, 8 ohms., preset level
controlsat—6 dB  Tape 1 & 2, 300 mV input signal 82dB 82dB
Mag phono, 4 mV input/1k Hz 68 dB 68 dB
Mag phono, 10 mV input/ 1k Hz 76 dB 76 dB
PHONO OVERLOAD 100 mV 100 mV
FM Section

SENSITIVITY at 30 dB signal/noise

2 xV/300 ohms (typical 1.6 V)

SIGNAL/NOISE at 1 mV antenna voltage, unweighted (IHF)

68 dB, Mono, 66 dB, Stereo

DISTORTION (IHF) 100% modulation.

Mono, less than 0.2%: Stereo, less than 0.3%

SELECTIVITY:Carrier down, (alternate channel) 100 dB 100 dB
IHF dynamic - 80dB 80dB
CAPTURE RATIO, 1 mV antenna signal (selectively measured) 0.9dB 0.9dB
CHANNEL SEPARATION B 40dB, 100-12,000 Hz
General | FM SECTION Dual gate mostet amplifier and mixer
AM SECTION Cual gate mosfet mixer
Dimensions: Length 17%” 17%”
Height 5%¢” 5%,”
Depth 12%” + %" knobs 12% + %" knobs
Weight 21.5 Ibs. 22.5Ibs.

‘All Tandberg specifications are subject to improvement without notice.

TANDBERG

Wwe're our only competitor.

TANDBERG OF AMERICA, INC. LABRIOLA COURT, ARMONK, N.Y.10504 A.ALLEN PRINGLE, LTD.,ONTARIO, CANADA
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NEW PRODUCTS

APL-9 Speaker System

® A new speaker system from Applied
Physics Laboratory, the APL-9, is in-
tended to approach the performance of
the larger APL-16 system while using
fewer drivers and a smaller enclosure.
Like the APL-16, the APL-9 is a multi-
directional sound radiator in the form of
a pentagonal column with three driver
arrays, one of which faces directly into
the listening area. The other two arrays
are on the two rearmost panels of the
enclosure to provide an element of re-
flected sound. Each of these arrays con-
sists of three 5Y4-inch cone drivers (a
total of nine) arranged in vertical rows.
All drivers are operated in phase over
the full audio-frequency range and are
wired together by means of a specially

THE LATESTIN
HIGH-FIDELITY
EQUIPMENT

SRS

designed passive network that provides
a nominal system impedance of 8 ohms.
The fully sealed enclosure is constructed
of ¥a-inch particle board for the vertical
panels, with 1Yz-inch board used for
the bottom and top. An amplifier provid-
ing at least 20 watts continuous power
per channel is required to drive the sys-
tem, which has a power-handling capaci-
ty of 110 watts per channel continuous.
Dimensions are 25Y2 inches high, 19%s
inches wide. The five vertical sides of
the cabinet are covered in brown grille
cloth: top panels are available in walnut
finish, or with an inlaid slab of imita-
tion slate. The speakers are priced at
$496 per pair.
Circle 115 on reader service card

BGW Model 500R
Stereo Power Ampilifier

@® A new high-power basic stereo ampli-
fer from BGW, the Model 500R, has a
rated continuous output of 200 watts per

channel into 8 ohms with both channels
driven and a power bandwidth from
under 5 to beyond 20,000 Hz. Hum and
noise are more than 100 dB below rated
output, and harmonic distortion is below
0.2 per cent (typically 0.01 per cent or
less). Over the range of 20 to 20,000 Hz,
frequency response is within +0, —0.25
dB. The input impedance of the amplifier
is 47,000 ohms, and damping factor at
low frequencies exceeds 1,000 for 8-
ohm loads. The satin-finish silver front
panel of the SO0R is adorned only with a

light-emitting-diode pilot lamp and two
large handies. In back are the inputs
(phone jacks), the outputs (five-way
binding posts), and the circuit-breaker/
power switch. The amplifier’s internal
protective devices include a thyristor-
activated shut-off circuit and current-
limiting techniques. As the SOOR, the
unit measures 19 x 5Y4 x 11 inches, and
is drilled for rack mounting. Price: $685.
A version with a 7-inch-high front panel
(Model 500 R-7) is also available.
Circle 116 on reader service card

Elac/Miracord Model 760
Automatic Turntable

® BENJAMIN has added a new model,
the 760, to the Elac/Miracord line of
automatic turntables. The three-speed

turntable (33Ys, 45, and 78 rpm) has a
12-inch nonferrous platter driven by a
four-pole induction motor. Separate cali-
brated adjustments are provided for
tone-arm tracking force and anti-skating
compensation, and the tone-arm cueing
lift mechanism is fully damped. In the
automatic mode, pushbuttons initiate the
play sequence, cueing the tone arm to
the record diameter selected. The auto-
matic-play spindle, which can be re-
placed by a shorter spindle that rotates
with the platter for manual operation,
can hold a stack of up to ten records.
The 760 has a pitch control, permitting a
continuously variable adjustment of =3

per cent around the nominally correct
value of each playing speed, and the plat-
ter has stroboscope markings around its
edge for the 33Ys- and 45-rpm speeds.
Wow and flutter are 0.05 and 0.01 per
cent, respectively: rumble is —40 dB.
The tone arm’s lateral tracking error is
less than 0.4 degree per inch, and the
bearing friction is under 0.05 gram.
Dimensions of the chassis are approxi-
mately 14Y4 x 12Y4, with clearances of
4Y2 inches above and 3 inches below the
motorboard required. Price: $189.50,
excluding optional wood base ($17.50)
and dust cover ($13.95).
Circle 117 on reader service card

Kenwood KR-8340 AM/FM
Four-Channel Receiver

o se €

® THE Model KR-8340 is representa-
tive of the new four-channel AM/FM

18

receivers recently introduced by Ken-
wood. Capable of supplying 25 watts per
channel continuous into 8 ohms across
the full audio bandwidth with all four
channels driven, the unit will accomo-
date discrete four-channel sources and
has built-in decoders for material re-
corded with the RM and SQ matrix sys-
tems. In addition, the KR-8340 will re-
produce CD-4 discrete discs by means
of an optional module (the Model KCD-

2) that plugs into a receptacle provided
at the rear of the receiver. The module,
which has complete sensitivity and sepa-
ration controls for the CD-4 system,
mates directly with electrical connectors
within the receptacle slot (which will
also accept Kenwood modules for any
future four-channel systems that might
be developed). An illuminated indicator
above the receiver’s tuning dial signals
(Continued on page 20)
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Announcing “The Twenty-four Wives of Henry VIII”
OR “The Six Wives of Henry VIII” in QUAD.

“This album touches a lot of bases in the course of This music 1s a quad mixer’s dream and everything
‘Six Wives': Bach and his rapid toccata style 1s obvi- here 1s heightened by an imaginative use of place-

ously anchor-man and Wakeman'’s strongest personal — mentand a good sense of balance. Many happy
ancestor, but there are whitfs of rag-tume, Chopin, listenings” — John McClure, Independent producer

jazz, mocal English folk songs, French chromaticism,
bagpipe tunes and some purple MGM cftects "Devoid of lyrics, it is bursting with diverse sounds
courtesy of the Mellotron. Wakeman's ¢lectronic ...a bold piece of work—improvisatory, imaginative
sophistication constantly introduces fresh textures ... Wakeman writes in a manner that has the punch
through a most subtle and well-integrated use of and power of rock combined with the taste and

ARP and Mini-Moog Synthesizers. cohesion of traditional symphonic fare”  — TIME
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QUADRAPHONIC
This A&M record has been SQ encoded for true compatible developed for ARM Records, to insure low surface ncise
quadraphonic playback. The original muiti-channel tapes reduce record wear and prolong record life. A rigid guality

were mixed and mastered at the A&M studios in Hollywood control standard has been maintained in all phases of
California to reproduce the finest possible quadraphonic manufacturing to insure its faithful sound reproductian
sound when played back through any matrix decoding It can also be played on conventional stereophonic
device. This record is pressed on an anti-static vinyl, ecuipment with excellent results

“The Six Wives of Henry VII”
Rick Wakeman’s solo debut in QUAD.
On A&M Records
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the presence of a CD-4 subcarrier on a
phono disc.

The KR-8340’s controls include a
master volume knob, separate bass and
treble controis for the front and rear
channels, concentrically mounted left-
right balance controls for both the front
and rear speaker pairs, a separate front-
rear balance control, and mode and input
selectors. A row of push-on/push-off
buttons selects either or both of two
four-channel speaker arrays that can be
connected to the receiver, operates tape-
monitor switching for two two- or four-
channel tape decks, and introduces
loudrfess compensation, FM intersta-
tion-noise muting, and high- and low-cut
filters. A ninth pushbutton reduces the
sensitivity of the four front-panel meters
that serve to monitor levels in all chan-

nels continuously. A signal-strength tun-
ing meter functions for both AM and
FM, and stereo headphone jacks for the
front and rear channels are provided.
Further specifications for the KR-
8340 include 0.8 per cent harmonic and
intermodulation distortion at rated out-
put, and signal-to-noise ratios of 60 dB
for the phono inputs and 75 dB for high-
level inputs. In two-channel operation
the front and rear power amplifiers are
“strapped” to provide a continuous out-
put of 70 watts per channel into 8 ohms,
both channels driven. Built-in protection
circuits monitor both the output-stage
current and power-supply voltage to
detect overload or unsafe operating con-
ditions. The FM section has an IHF
sensitivity of 1.9 microvolts, a 1-dB cap-
ture ratio, 80 dB alternate-channel selec-

Utah MP-2000 Speaker System

tivity, and 65 dB AM suppression. Im-
age and i.f. rejection are 80 and 100 dB,
respectively; stereo FM separation is 40
dB at 1,000 Hz and 35 dB at 10,000 Hz.
A new circuit configuration in the receiv-
er's multiplex section is said to provide
improved stereo separation by more
effective cancellation of crosstalk signal
components. Overall dimensions of the
KR-8340 are 21%4 x 6%4 x 14%s inches,
including the supplied walnut end pieces.
Price: $619.95, with the optional KCD-
2 module costing $79.95 more. Ken-
wood also has three more new four-
channel receivers, with similar features
and controls, ranging in price from
$419.95 to $749.95. The top-of-the-line
Model 9340 receiver has a built-in CD-4
demodulator.
Circle 118 on reader service card

® A NEW speaker system from Utah,
the Model MP-2000, is a three-way de-
sign suitable for shelf or free-standing
installation. The enclosure, with a vol-
ume of about 4 cubic feet, employs a 12-
inch woofer and a tuned, ducted port for
low-frequency propagation. The mid-
range is a 5-inch cone unit, acoustically
isolated from the enclosure’s internal
pressures. The tweeterisa 1-inch phenol-
ic dome type that radiates through a
high-frequency horn. The system’s
crossover frequencies are 2,500 and
5.000 Hz, with 6-dB-per-octave slopes.
Power-handling capability exceeds 60

watts; amplifier power of 10 watts per
channel is said to be fully adequate to
drive the system. A continuously vari-
able control to adjust the output levels
of the mid-range and tweeter is located
on the back of the enclosure, adjacent
to the input connectors.

The MP-2000 is finished in oiled wal-
nut veneer with a removable acoustical-
foam grille held in place by Velcro
fasteners. Available grille colors are
blue, brown, and burnt orange. Dimen-
sions are 15%4 x 24 x 12 inches. Price:
$139.95.

Circle 119 on reader service card

Sylvania AM/FM
Four-Channel Receivers

® SyiLvania has moved into the four-
channel market with two AM/FM re-
ceivers, essentially identical except for
power output. The Model RQ3748
(shown) is rated at 50 watts per channel
continuous, all four channels driven
simultaneously into 8 ohms at any fre-
quency from 20 to 20,000 Hz, with less
than 0.5 per cent harmonic or intermod-
ulation distortion. Under the same
conditions, the Model RQ3747 provides
25 watts per channel with the same dis-
tortion levels. For two-channel opera-
tion the front and rear power amplifiers
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of the receivers are “bridged” to provide
8-ohm continuous-power outputs of 125
(RQ3748) and 60 (RQ3747) watts per
channel, both channels driven in stereo.
Signal-to-noise ratios are 60 dB for
phono, 70 dB for high-level inputs, and
frequency response is 20 to 30,000 Hz
*1.5 dB. FM specifications for the two
receivers include 1HF sensitivities of 1.9
microvolts, 1.5-dB capture ratios, 55-dB
alternate-channel selectivity, and image
and i.f. rejection of 60 and 90 dB, respec-
tively. Stereo separation is 35 dB at
1,000 Hz and 25 dB at 10,000 Hz. AM
suppression is 45 dB. A 50-dB signal-to-
noise ratio is achieved for an input of 2.8
microvolts. Full quieting occurs at an in-
put level of 20 microvolts, affording a
maximum signal-to-noise ratio of 67 dB.
The FM muting threshold is S microvolts.

In their control and switching facilities
the two receivers are virtually identical.
In addition to discrete four-channel ca-
pability, both have built-in SQ decoders
with switchable circuits to enhance

front-back separation for appropriate
recordings. Bass and treble controls are
separate for the front and rear channels;
input and mode selection is by means of
pushbuttons, with lever switches for
speakers (four pairs accommodated) and
FM interstation-noise muting. The high-
and low-cut filters have 12-dB-per-oc-
tave slopes. Connections for two four-
channel tape decks are provided, with
monitor functions for each, as well as
front and rear headphone jacks, signal-
strength and channel-center tuning me-
ters, and adjustable tuning-dial illumina-
tion. Only the balance controls differ on
the two receivers: the RQ3747 uses a
three-knob  configuration and the
RQ3748 has individual level adjust-
ments for each of the four channels.
Both receivers have master volume con-
trols. The units are identical in size —
21Y4 x 7 x 15 inches —and come with
walnut-finish wood cabinets. Prices:
RQ3748,$549.95; RQ3747, $449.95.
Circle 120 on reader service card

STEREO REVIEW



Lend us your ears an
JVC will give you

a frve 4-channel
demonstration

Quadradisc®

Here is the new exciting sound of the seventies . . .
waiting for you at your local JVC dealer today. A
CD-4 compatible stereo/discrete 4-channel Quad-
radisc demonstration record — designed specific-
ally for evaluating a CD-4 four-channel system.

While you're listening to this fascinating record,
made with the ultimate up-to-the-minute recording
techniques, look at the three new, exciting JVC
4-channel units that help make discrete quadra-
sonic sound possible. Each one features a built-in
CD-4 Demodulator to play the latest compatible
discrete 4-channel discs incorporating four inde-
pendent sound channels. Now for the first time,
discrete 4-channel captures the natural reverbera-
tion, purity, presence, movement and resolution of
music never fully realized on a record before CD-4.
These receivers also include two-built-in matrix
decoders to get the best out of matrix encoded
programs, plus a realistic 4-channel effect from
conventional 2-channel program sources. Other
advanced features include JVC’s patented Sound
Effect Amplifiers that break the sonic spectrum
into five bands, so you can exercise tonal controf
and complete freedom over sound in all crucial
frequency ranges to compensate for room acous-
tics and individual tastes. Then there is JVC's
exclusive Balanced Transformer-Less circuitry that
links up the amps, so that all four are used when
playing 2-channel stereo for double the output
power, controlled right from the front panel.

These are only a few of the many JVC innovations
that reflect the ultimate in 4-channe! engineering
and design. For complete details and your CD-4
demo record, visit your local participating JVC
Hi-Fi Dealer today. For his name and address, call
this to!l free number, 800-243-6000. In Connect-
icut, call 1-(800)-882-6500, or write JVC America,
Inc., 50-35B 56th Road, Maspeth, N.Y. 11378.

*(Valued at $6.95. Yours for only a handling charge
of $1.00.)

QUADRADISC




ond

ANSWERS

By I_ARRY KI_E”\J Technical Editor \

Cassette Difficulties
Recently I have been buying a va-
e riety of brands of cassette tapes
in an effort to find a reliable make. Bur |
find that except for a few, they drag in
fast forward or rewind and suffer from
speed fluctuation. Can you explain these

problems for me?

PHIL Davis
Caribou, Me.

If you are in love with the 69¢ cas-
« sette specials available at your
local drugstore, then either the cassettes
or your machine could be at fault. How-
ever, if you are having troubles with the
standard brands, such as are advertised
in the pages of this magazine, then the
chances are that your machine is out of
adjustment mechanically or is otherwise
defective. Of course, you’ll find an occa-
sional lemon even among the best brands
of cassettes, but if you are having trou-
bles with even five per cent of the name-
brand cassettes you try, the drive mech-
anism in your machine almost surely
needs adjustment.

Super-Power Add On

I'm using a late-model receiver
o With a 40 +40 watt rating and |
would like to step up to one of the super-
power amplifiers. Is it okay if I use my
old receiver as a preampltuner, or
should I trade it in for a new preamplifier

and tuner? What would you suggest?
N. Wong
North Chicago, 111

First of all, make sure that what-

e €ver improvement you expect
from stepping up from 80 to 300 watts or
more will actually take place. What [I'm
saying is that an increase in power is not
a cure-all. If you have bad sound be-
cause of standing waves or other room-
acoustic conditions, or inadequate
speakers, or whatever, super-power is
not a panacea. However, if your prob-
lem is that your amplifier simply cannot
supply enough power to your speakers
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to achieve the listening levels you like
without the amplifier’s going into distor-
tion, then greater power will help—as-
suming that your speakers can take it.

As to whether or not you will be better
off keeping your present receiver or trad-
ing it in toward a separate preamplifier
and tuner, this would depend on whether
your present receiver has all the inputs
and functions you like or need, and on
whether the tuner and the preamplifier
sections are up to the performance speci-
fications you want.

If, after considering all of these fac-
tors, you decide to keep your present
receiver, check to see whether it has a
pre/main input-output setup as is com-
mon on many Japanese-built units. If it
does, all you need do is plug in your new
power amp to the “pre’ output (after
removing the jumpers or moving the
pre/main switch from its ‘““normal” posi-
tion). However, a better idea might be to
get yourself a four-channel SQ/RM ma-
trix adapter and connect it to the tape
input/output jacks of your receiver. The
new super-power amplifier could then be
used to drive your front speakers and the
internal amplifier of your receiver could
be used to drive a new pair of small rear
speakers.

Speaker Power Response
I've heard the term “‘power re-
Q e sponse” applied to speakers, and
it seems to relate to a speaker’s frequen-
cy response rather than its power-han-
dling ability. Can you explain the con-

cept for me?

ERric Lipps
Clinton, Mass.

When 1 first encountered the

e power-response concept about
ten years ago, it immediately cleared up
some puzzling questions involving fre-
quency-response measurements. For
years, manufacturers had been providing
me with anechoic-chamber measure-
ments which showed their speakers to be
reasonably flat up to perhaps 15,000 Hz

(cycles per second in those days). When
I listened to the same speakers at home,
in many cases [ found their high-fre-
quency response was audibly far below
the level of their mid-frequencies. 1
didn’t understand this contradiction until
I understood power response. The dis-
crepancies arose simply because the fre-
quency-response curve supplied to me
was taken only with a microphone
placed on-axis (directly in front of the
speaker system). And although the high-
frequency sound-pressure level put out
by the speaker remained fairly constant
on-axis, the high-frequency energy
reaching the areas not directly in front of
the speaker diminished almost in direct
proportion to the increase in the frequen-
cy of the test signal. In other words, the
total energy (or power response) coming
out of the speaker fell off considerably at
high frequencies despite the fact that the
on-axis test microphone showed no loss.
Of course, a microphone placed off-axis
would have shown the loss of highs.

When a speaker with narrow high-fre-
quency dispersion such as I've just de-
scribed is installed in a normal room, a
variety of effects can take place, depend-
ing on the specific acoustic circum-
stances. In general, if the room has
enough hard surfaces to be fairly reflec-
tive, and the listener is distant enough
from the speakers, the sound will be
somewhat homogenized and the “beami-
ness” of the tweeters will not be quite as
evident. However, in a normally “soft”
room, a listener may hear excessive
highs when he is directly in front of the
speakers, and inadequate highs when he
is off at a angle. Note that boosting the
treble will only aggravate the on-axis
shrillness. The situation can be improved
somewhat by installing directional
speakers angled slightly inward so as to
have them “‘cross-fire” into the listening
area. A better solution, assuming that
the speakers are good aside from their
high-frequency beaming, is to install a
pair of Microstatic wide-dispersion high-
frequency adapters (see test report in the
June 1971 issue).

Some manufacturers use a reverberant
chamber to test a speaker’s power re-
sponse. The irregularly shaped chamber
with highly reflective interior wall treat-
ment homogenizes any sounds generated
within it and adds both the on- and off-
axis frequency response together to
provide a total power response. A highly
directional speaker, no matter how
bright it sounds on-axis, will show a
high-end deficiency when measured in a
reverberation chamber.

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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These are keepers.

Here are the best reel tapes made by 3M, the “206” and “207” tapes: a 6 db improvement in
the “Scotch” people. signal-to-noise over standard oxide tapes.

With LOW NOISE,/DYNARANGE, we became the Immediately they became the new standard of the
overwhelming choice of professional recording industry. The reason is simple. They’re faithful.
studios. It was a top notch tape, having a 3 db You use these tapes when you want to keep
improvement in signal-to-noise over standard what you record.
oxide tapes. So we put the tapes, all set with leaders and

Then we gave them an even better tape. trailers, into a black storage box with a smoked

We came up with HIGH OUTPUT/LOW NOISE, lid. It looks beautiful while it waits.

You can’t buy better tapes than*“Scotch”

3 COMPANY
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Start
someone

on a pipe
todall)yp

(Why not yourself)

YELLO-BOLE®

Honey-Caked Pipes

No breaking-in. Unique, real-
honey- caked bowls give you mild,
flavorful smoke from the first
pipeful. If you're not completely
satisfied, return pipe with

sales slip and we'll refund your
purchase price. $2.50 to $6.95

KAYWOODIE-

Custom Crafted Pipes

World’s finest hand-
selected briar. Aged
and cured as only
Kaywoodie knows how.
Hand-shaped, hand-
worked to look as good
as they smoke. Drink-
less fitment condenses
moisture, traps tars.
$6.95 to $100.

2 New Relief
Grain Custom
Cut $9.95

FREE: Booklet on pipe shapes and smoking tips. Write
Kaywoodie/Yello-Bole, Yaphank, N.Y. 11980 Dept. S10

CIRCLE NO. 35 ON READER SERVICE CARD

GLOSSARY OF TECHNICAL TERMS-4

® Bandwidth is a convenient technical
term for the range of frequencies over
which an audio or radio device or circuit
is intended to operate. For example, the
frequently encountered 20 to 20.000
Hz” is the audio bandwidth. 1n its strict-
est technical sense, a bandwidth specifi-
cation usually states the specific points
(frequencies) at which levels are 3 dB
down from their values at the center of
the band. In looser usage it merely indi-
cates what range of frequencies is—or
should be —handled.

® Bass is the name for the low-pitched
musical tones (or frequencies), starting
at perhaps 200 Hz and descending on
down to about 16 Hz, approximately the
lowest note in the registers of some large
pipe organs. For the vast majority of
music recordings, an audio system with a
reasonably uniform bass response down
to 45 Hz is probably adequate.

® Bass reflex is a type of speaker enclo-
sure, based upon the principle of the
Helmholtz resonator, that uses one or
more openings in the cabinet (called
poris or vents) through which bass fre-
quencies can emerge to reinforce the out-
put of the front of the woofer’s cone. Ina
true bass-reflex design, the size of the
port is carefully adjusted (tuned) so that
the Helmholtz acoustic resonance of the
air in the enclosure interacts with the
electro-mechanical resonance of the
woofer to provide smoother and usually
more extended low-frequency perfor-
mance. In many modern bass-reflex
speaker systems, a relatively narrow
conduit—called a duct—extends from
the port opening into the interior of the
enclosure. The duct provides an acousti-
cal resistance that damps and smooths
the low-frequency response of the sys-
tem. Theoretically, bass-reflex designs
are somewhat more efficient than acous-
tic-suspension systems over their operat-
ing frequency ranges, but a recent prac-
tice has been to damp enclosures and
ports heavily —essentially a trade-off of
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electro-acoustic efficiency for response
smoothness.

® Bias, in tape recording, is a steady
signal of very high frequency (50,000 Hz
or above) that is generated within the
tape recorder and applied to the tape
right along with the audio signal to be
recorded. In the proper amount, the bias
signal both increases the efficiency of the
recording process and reduces distor-
tion. If set at too high a level for the type
of tape being used, the bias signal will
reduce the high audio frequencies on the
tape by partially erasing them as they are
recorded; too low a bias level, on the
other hand, will cause the finished re-
cording to have a rising high-frequency
response and something of an increase in
distortion.

“Bias” is also the term for a d.c. volt-
age or current applied to a circuit such as
the output stage of a power amplifier to
adjust it to the desired operating charac-
teristics. This type of bias has much the
same distortion-reducing and output-in-
creasing effect as tape-recorder bias.

® Binaural (literally, “two-eared”) re-
cording is a two-channel microphone
technique designed to produce record-
ings specifically for stereo-headphone
listening. To make such a recording, two
microphones are placed so that the dis-
tance between them approximates the
width of the human head (sometimes a
dummy head, made of, say, soft rubber,
is used, and the microphones are insert-
ed into the ear cavities). When the record-
ing is heard through stereo headphones,
the listener’s head becomes, in theory.
the dummy head present at the live per-
formance, and his two ears perceive
everything the two microphones did, and
in just the same way. Although binaural
recording is potentially capable of vivid
and convincing impressions of realism,
many listeners, owing to various psy-
cho-acoustic factors, experience some
spatial distortion and displacement of
sound sources from their true locations.

STEREO REVIEW



Tandberg tops Tandberg three ways

With the new 9000X 3-motor tape deck,
the new 3300X medium-price deck.
And the new TCD-300 stereo cassette deck.

At Tandberg we aim for just one level of quality . . . the highest. Now we’ve topped ourselves.
With three new tape machines unmatched in sound and specifications.

Our new top-of-the-line is the three motor 9000X with the most sophisticated logic control system
in tape recorder history. 15 integrated circuits do the work of almost 700 transistors to assure flaw-
less, fingertip operation and proper sequential functions. True one hand tape threading.

And a rugged new remote controllable transport, with servo brakes, tape tension
: arms for maximum stability and gentle tape handling.

We have even improved our unexcelled Crossfield recording
technique, that provides startlingly true full frequency response
| and noise free recording at 3% ips. In fact, the 9000X is limited
only by the quality of tape you record with. Linear motion input/
output potentiometers, sound on sound, echo, mono mixing,
i monitoring, front panel 8 ohm headphone output.

The 9000X is a professional
B quality machine for home use.
Just $649.50

Tandberg’s brilliant new 3300X
will set a new standard of excel-
lence in the medium price field.
i@l A slightly less sophisticated ver-

sion of the 9000X, it features a
rugged new transport, with im-
**** — I proved Tandberg Crossfield re-
cording. Its record/playback re-
sponse and signal/noise ratio are better at 3%/4 ips than most other
recorders at twice the price and at twice the speed. The 3300X
features easy to use illuminated peak reading meters to eliminate
guesswork, slide potentiometers, echo, sound on sound, mixing,
front panel headphone jack and monitoring facilities with photo-
electric end-stop. All for just $399.90

{3314

And now—the world’s first three motor, dual capsten, ferrite
head, dolbyized cassette recordmg deck—The Tandberg TCD-300.
That's right—three motors. One precise hysteresis
synchronous drive motor for constant tape speed.
Two D.C. reel motors which let you wind or rewind
a C-60 in 40 seconds. Dual capstans to provide maxi-
mum stability and minimum wow and flutter—even

with poor cassette tapes. Dolby*, CrO, tape

switches to optimize performance and produce
an incredible 63 dB s/ n ratio. Real head room to
TANDBERG ! minimize distortion.
Dua! Peak Reading meters, electronic push
button control, servo-controlled wind, rewind and

autostop, built in micro-
phone preamplifiers, and a recording/ playback quality equal to many “@
reel-to-reel recorders.

At last a true music fidelity cassette recorder. Sound exciting? You bet, and

i
only $399.90. m A
So there you have them—a Tandberg trio of newsmakers. And they're ; i

made the only way we know how...better. X | &

L

*DOLBY is a registered trademark of DOLBY LABORATORIES, INC.

TANDBERG

We’re our only competitor.
Yy

TANDBERG OF AMERICA, 8 THIRD AVENUE, PELHAM, NEW YORK 10803
A. Allen Pringle Ltd., Ontario, Canada

OCTOBER 1973 CIRCLE NO. 69 ON READER SERVICE CARD
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The new
ADC-XT10.

If you believe, as we do, that
the ultimate test of any speaker is
its ability to produce a true audible
analog of the electrical signal fed
to it, you'll be very impressed with
the new XT 10.

The XT 10 is a two way, three
driver, system employing a newly
developed ten inch, acoustic sus-
pension woofer with an extremely
rigid, light weight cone and a
specially treated surround that
permit exceptionally linear
excursions.

Matching the XT 10’s out-
standing low frequency perfor-
mance are two wide dispersion
tweeters that extend flat frequency
response to the limits of audibility
(see accompanying frequency
response curve) and significantly
improve power handling capacity.

All three drivers are mounted
in a beautifully finished, non-
resonant, walnut enclosure. And
in place of the conventional grille
cloth is an elegant new foam
grille.

An extraordinarily accurate
e transducer, the XT 10 is charac-
a & terized by very flat frequency
_e °g9 response, excellent high frequency
It dOeS preCISely ‘Vhat ltS tOldo dispersion and extremely lo?zv
T . distortion. Finally, it is distin-
~ guished by outstanding transient
o8 | i response assuring exceptional
Wy ] clarity and definition.

As a result, the ADC-XT 10
rivals and in many instances, sur-
passes the performance of units
] T costing several times as much.

L SN . But why not experience for

‘ = | Freplpcy reseqne B7Hz fo POKHA = 308 yourself what a truly well behaved
' " speaker sounds like. Audition the

XT 10 at your ADC dealer now.

For more detailed information
on the ADC-XT 10 write: Audio
Dynamics Corporation, Pickett
District Road, New Milford,

109 | 1‘@ | 1PK| 20K
|
|

T
i

i

i
' PIEEL "“"‘}'”MI- Conn. 06776
‘ ) A . .
| f i =~y Y AudioDynamics
R e o e, Corporation

and speaker below demonstrate superior transient response.




® DECODING THE DECIBEL: Perhaps few tech-
nical terms are more widely used (and less clearly
understood) than the decibel, abbreviated dB. The
decibel is not usually used as an absolute quantity
such as a watt or a volt; it expresses rather a ratio
between two power levels (P): for example, x
decibels= 10 log,,P,/P,. Some common power ra-
tios and their decibel equivalents are shown in the
table on the following page. As the table shows, a
ten-fold power increase corresponds toa 10-dB in-
crease. But doubling the power is equivalent to a 3-
dB increase. The relationship is therefore not a one-
to-one correspondence with the actual power level:
ten watts is 10 dB more than | watt, but 100 watts is
only 10 dB more than 10 watts (see table).

Power is equal to voltage (E) squared and divided
by resistance (R). Thus, if the load resistance re-
mains constant, the power is proportional to the
square of the voltage. Decibels are frequently used
to express voltage ratios, with the relationship dB =
20 log,E,/E,. This is valid only when both voltages
are measured across the same resistance, though

v/ 7 By JUUAN D HIRSCH

of 1,000. A preamplifier with a 1-volt rated output
would have a noise-output “signal” of 1 millivolt.

A tone control that boosts the amplifier’s fre-
quency response by 10 dB at 50 Hz calls for it to
deliver ten times more power at that frequency than
in the “flat” setting. If the power levels of typical
music programs were equal for all frequencies
(which, fortunately, they are nor), and if we assume
that 1 watt is an average mid-range power output,
even this moderate boost might require the ampli-
fier to generate 10 watts when a 50-Hz signal came
along. The possible hazards of an excessive tone-
control range are obvious. Some tone controls can
boost up to 20 dB. In this example, the amplifier,
while operating at a 1-watt mid-range level, would
have to deliver 100 watts at 50 Hz with an equiva-
lent drive signal! A slight (barely perceptible) 3-dB
volume increase would double these power require-
ments, to 2 watts at middle frequencies (easy) and
to 200 watts at SO Hz (unthinkable for most ampli-
fiers and speakers).

The selectivity characteristics of tuners are also

incorrect usage is unfortunately

described in terms of decibels.

quite common.

Let us now examine the use
of the decibel in audio-equip-
ment specifications. If the pow-
er response of an amplifier is
specified as 20 to 20,000 Hz
+1 dB, the *=1-dB tolerance

TESTED THIS MONTH
[

JVC SX-3 Speaker System
PE 3060 Automatic Turntable

Yamaha TB-700 Cassette Deck

Altec 710A AM/FM Receiver

An alternate-channel selectivi-
ty rating of 60 dB means that a
signal only 400-kHz away from
a desired signal must be 1,000
times stronger (in microvolts)
than the desired signal to pro-
duce the same output. If the

means the output power of the
amplifier can vary =20 per cent from frequency to
frequency over that range when it is driven by an
input signal voltage of a constant level. A 20-watt
amplifier can deliver from 16 to 24 watts and still
remain within this specification; the output of a 100-
watt amplifier could range between 80 and 120
waltts.

A signal-to-noise ratio of 60 dB means that the
noise power measures one-millionth of whatever
the reference-power output (in watts) of the signal
is. When the measurement is in terms of voltage, as
it frequently is, 60 dB corresponds to a voltage ratio

OCTOBER 1973

interfering signal is 5,000 times
stronger, its program will override the desired pro-
gram. A better tuner, with 80-dB selectivity, would
reject signals up to 10,000 times stronger, and
might avoid interference problems the 60-dB tuner
would be subject to. On the other hand, if the
strengths of all the received signals on alternate
channels fall within a 100-to-1 range, only a 40-dB
selectivity would be required.

The same situation exists for images and spurious
responses. The decibel rating expresses the ratio
between wanted and unwanted signals for the same
tuner output. Since we are usually dealing with volt-
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ages in tuner measurements, the E,/E | relationships
from the table are applicable.

In only one case can the decibel be used in an
absolute sense—in the measurement of acoustic
sound-pressure levels. For sound pressures, 0 dB
is fixed at 0.0002 dyne per square centimeter;
“SPL” (sound-pressure level) following the dec-
ibel number indicates acoustic values are meant.
(Actual acoustic sound-pressure levels, stated in
dynes per square centimeter, are usually too un-
wieldy to use because of the extremely wide numer-
ical range likely to be encountered.) An acoustic
level of 0 dB is considered to be at the lowest
limit of audibility. Even a very quiet home in an iso-
lated location will usually have a background noise
level of 30 dB or more. Typical listening levels
might be in the 70- to 80-dB range, while a level of
100 dB, even on brief program peaks, would be
considered deafeningly loud by many people. The
smallest audible change of level is between | and 3
dB, depending on the test conditions.

One might ask why decibels are used instead of
the equivalent ratios of voltage or power. The deci-
bel can express vast voltage and power relation-
ships with a smaller number that is not only much
easier to compute with, but to interpret subjectively
as well. It is difficult, for example, to grasp the sig-

Decibel Correspondences
in Terms of Power and Voltage Ratios

dB P, /P ,(watts) E,/E, (volts)
0 | 1
3 2 1.4
6 4 2

10 10 | 3.16

20 100 | 10

30 1,000 ! 31.6

40 10,000 100

50 100,000 316

60 1,000,000 1 1,000

nificance of an image-rejection ratio of 10,000 to 1,
as compared with the equivalent 80 dB. A two-to-
one improvement—say, 20,000 to 1 —might appear
to be a very large change, but when it is expressed
as a change from 80 to 86 dB, the two ratings can be
compared in a way that is more meaningful to the
mind and to the ear.

Also, when it is desirable to show very small
quantities (such as percentages of distortion and
noise) on graphs, the decibel permits the use of an
expanded vertical scale. A linear representation, by
contrast, would crowd all the data into a tiny area
just above the zero line. In short, the decibel may be
conceptually difficult, but it’s certainly handy —and
luckily one need not appreciate all its ramifications
in order to use it in comparing specifications.

FQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

JVC SX-3 Speaker System

® THE JVC SX-3, reported to be one of Japan’s most
popular speaker systems, is now available in the United
States. It uses a 1Ys-inch soft-dome hemispherical
tweeter in combination with a 10-inch acoustic-suspen-
sion woofer. The cabinet, measuring approximately 20V
x 12Y2 x 11Y2 inches, is completely filled with polyester
damping material. The drivers of the SX-3, installed flush
with the front surface of the cabinet, are protected by
black, perforated-metal grilles. These, together with a
continuously variable tweeter-level control and a rectan-
gular nameplate, are the only visible features of the sys-
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tem’s wood-finish front panel. The flush-mounted drivers
and the absence of edge molding or trim on the cabinet
are intended to provide a more uniform polar response
through the elimination of diffraction effects. According
to JVC engineers, a number of other special techniques
and materials were used in the SX-3, but space does not
permit describing them in detail.

The JVC SX-3 weighs about 29 pounds: it is rated to
handle 25 watts of power continuously, and it has a nomi-
nal impedance of 4 ohms. The crossover frequency is
2,000 Hz. The tweeter-level control provides the “flat-
test” response at its maximum setting. With floor or cor-
ner placement, bass response is normally enhanced, and a
slide switch is therefore provided in the rear of the cabi-
net to reduce the woofer level by about 2 dB to restore
balance if necessary. The JVC SX-3 is available with a
cabinet of blonde spruce or of walnut. Price: $159.95.

® Laboratory Measurements. The integrated-room fre-
quency response of the JVC SX-3 was very uniform and
free of sharp peaks or dips. Flattest overall response,
measured with the rear-panel switch set for reduced bass,
was +2.5 dB from 50 to 18,000 Hz. There was a slight
emphasis of about 2.5 dB in the mid-range between 400
and 2,000 Hz, and a similar broad peak centered at 80

(Continued on page 30)
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We can warran

our components for five years.
Because we know

what’s inside them.

Dependable stereo performance depends in great part on the parts
that make up each component.

In order to give you the longest warranty*in the stereo industry
Yamaha engineers had to feel confident in
the reliability of all the various parts that
00 into our many audio products.

They had good reason to feel
confident.

Because we make more of our
own parts than other stereo companies.
We mill our own trees for the cabinet-wood.

We actually make the
machinery that forms our chassis and
other metalwork. i i e

: et S Y
We make the magnets tor our B T S L

santy station.

5 . On receivers. amplifiers, tun-
speakers. We make these under stringent POt e
On tape recorders and turn

conditions, in our own facilities. e T
The result is stereo that can be R ST
I S P v 3 48 o

warranteed for five years on parts, three sipgaAgs o
on labor. e
And some very clear, natural sounding reproduction from our
receivers, amplifiers, tuners, speakers, turntables and tape decks.
Come hear them at your nearest Yamah dealer.

YAMAHA

We know what’s inside.

CIRCLE NO. 7t ON READER SERVICE CARD
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The excellent
tone-burst
response of the
SX-3 is illustrated
at (left to right)
100, 1,000, and
5,000 H:.

R i
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Hz. The dispersion at high frequencies was good, and the
tone-burst response was uniformly excellent.

Efficiency was moderately low, as is typical of other
acoustic-suspension systems of comparable size. About
0.5 watt input was needed in the mid-range for a 90-dB
sound-pressure level at a distance of I meter from the
speaker: at other frequencies, about 1 watt was required.
The low-frequency harmonic distortion at 1 watt was un-
der 1.5 per cent down to 50 Hz, reaching 6.5 per cent at
35 Hz. With 10 watts of drive (a very loud listening level),
the distortion reached 2.2 per cent at 60 Hz, § per cent at
50 Hz, and 16 per cent at 35 Hz. The system impedance
was between 4 and 5 ohms in the 20- to 30-Hz range as
well as between 3,000 and 20,000 Hz. It rose to 10 ohms
at the bass-resonance frequency of 65 Hz, and to above
20 ohms at 1,200 Hz.

® Comment. Upon first hearing the JVC SX-3, we were
struck by its easy, effortless sound. It was always sweet
and musical, but with a tendency toward warmth or even
heaviness in the bass when placed on the floor. Use of the
reduced-bass-response switch is clearly indicated in such
a case. The SX-3’s smoothness and freedom from ob-
vious coloration make it a sonically “invisible’’ speaker,
in the sense that one soon becomes unaware of its pres-
ence. This, of course, is an ideal attribute and makes the
speaker very easy to listen to for extended periods.

This same characteristic was further evidenced in our
simulated live-vs.-recorded tests, where only a slight soft-
ness in the extreme highs prevented the SX-3 from re-
ceiving a solid “A” rating (we would classify it as an
“A—""). However, a slight assist from the amplifier’s tre-
ble tone control was sufficient to produce a nearly perfect
simulation of the original program. The expressed goal of

JHH
| I
F

il f
(I (L

.

A close-up view of JVC’s soft-dome tweeter. Normally the dome
is protected by a perforated grille cover similar to that seen
on the woofer just below. The slotied holes keep it in place.

JVC was to build an accurate reproducer, with a uniform,
well-dispersed output over a wide frequency range, free
of obvious transient distortions and nonlinearities. Qur
tests indicate that they have been quite successful in
reaching that goal.

The somewhat unconventional appearance of the JVC
SX-3 might make it seem slightly out of place in a tradi-
tionally furnished room, but its appearance struck us as a
triumph of functional design. At any rate, it is a truly fine
speaker whose sound would do justice to the finest of
high-fidelity components.

For more information, circle 105 on reader service card

PE 3060 Automatic Turntable

® THE PE 3060, Perpetuum-Ebner’s finest automatic
turntable, is imported by Impro Industries, Inc. Its heavy,
cast nonferrous platter, 10'Y1¢ inches in diameter, is
driven through a rubber idler wheel by an induc-
tion/synchronous motor. A lever selects the operating
speed (33Ys, 45, or 78 rpm), and a concentric vernier
speed adjustment has a range of about 6 per cent overall.
A separate stroboscope disc is supplied for setting the
turntable speed. The tone arm, measuring 8Ya inches
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from pivot to stylus, is mounted on gimbal bearing assem-
blies. The tracking-force dial, incorporated in the pivot
structure, is calibraied from 0 to 3 grams, with a rated
accuracy of =0.1 gram. There are calibration marks at
0.l-gram intervals from 0.2 to 1.5 grams, and at 0.5-gram
intervals from 1.5 to 3 grams.

Anti-skating correction is applied by a sliding lever on
the motorboard. There are separate scales, marked to
correspond to the tracking force for conical and elliptical
styli. This placement of the anti-skating control, physical-
ly separate from the arm, makes adjustment possible
while a record is playing. The straight tubular arm is bal-
anced by an elastically isolated counterweight that is ro-
tated for “fine-tuning” the balance adjustment. The offset
cartridge head has an integral finger lift and a cartridge-
mounting slide, removable for easy installation, which
has provision for exact overhang adjustment with a plas-

(Continued on page 32)
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KLH is well into its second decade of manufacturing
extraordinary high performance loudspeakers that don't
cost an extraordinary amount of money. We've kept
costs down by making every loudspeaker ourselves. And by
selling a staggering number of them.

In short, we've had a lot of practice.
And that's perfect for you.

For now you can own a pair of our new Model
Thirty-One loudspeakers for just $89.951. Think of it.

Two superb sounding full-range loudspeakers at a price
you might consider fair for just one! A pair of Thirty-Ones
deliver a truly inordinate amount of sound for their
modest size. You can drive them to big listening levels

with virtually any decent amplifier or receiver. They're
handsome, featuring a new sculptured acoustically trans-
parent foam grille. Rugged. And best of all, incredibly
inexpensive. With the morey you save, you might even
trade-up to a better turntable or receiver, perhaps
even get intfo quadraphonic sound. The Thirty-Ones can
help make it happer. A pair is at your KLH dealer now.
Listen to them soon. We're sure you'll agree that no one
has ever offered you a better value in sound.
And we've had a lot of practice.

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

What
does it taketo
make an |mportant new
loudspeaker and
sell it for

$8995+

Practice.
A whole lot of practice!

v*'.'

®

LITE I 1YY

KLH RESEARCH AND DEVELOPMENT CORP.

30 Cross St.,

Cambridge, Mass. 02139

tSuggested retail prices—slightly higher in the South and West.
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tic jig provided with the player. A small button on the end
of the slide adjusts the cartridge’s vertical tracking angle
for a single record or the center of a stack of six. The but-
ton, which latches and unlatches when pushed, is marked
to indicate single-play or automatic mode of operation.

A single, long light-pressure lever initiates the playing
cycle when moved to the left; it interrupts play, returns
the arm to its rest, and shuts off the motor when moved to
the right. For manual operation, the arm is simply lifted
from its rest post; this action starts the motor. An arm
lock is integral with the rest. The cueing lever, placed to
the right of the arm, operates very smoothly with damped
action in both directions.

A unique feature of the PE turntables is their automatic
record-sensing and indexing system, which prevents the
arm from leaving its rest during automatic operation un-
less arecord is on the platter. A small feeler post an inch
or so distant from the center of the platter (within the
usual record-label area), senses the presence of a record
and allows the arm to index. It is also used in a most in-
genious manner as part of the record-size indexing sys-
tem. The platter is *‘dished” so that the post is depressed
further by a 7-inch record than by a larger disc. A second
“feeler’” emerges from the motorboard just outside the
platter area when automatic play is initiated. If it contacts
the edge of a record (and the center sensing post is par-
tially depressed), the arm indexes for a 12-inch diameter.
If it does not, the arm moves in to play a 10-inch disc.
Finally, if it rises fully and the center sensing post is fully
depressed, the arm indexes for a 7-inch diameter.

An automatic-play spindle, holding up to six records of
the same size, locks into the center hole of the turntable
with a twist (it does not have to be removed when unload-
ing records). An optional automatic spindle is available
for 45-rpm, 7-inch records. For single-play operation. an
interchangeable short spindle is supplied that rotates with
the turntable. The price of the PE 3060 is $169.95. An
optional wooden base and dust cover are $12.95 each.

® Laboratory Measurements. The unweighted rumble
(combined lateral and vertical) was —39 dB, and the lat-
eral rumble alone was —42 dB. With RRLL audibility
weighting, the rumble was —55 dB. These measurements
are about as good as we have ever measured on an auto-
matic turntable.

The wow and flutter were also low, the former being
0.06 (45 rpm) to 0.07 per cent (33Y3 rpm), and the latter
0.04 per cent for both speeds. Corresponding figures for

78 rpm were 0.075 and 0.05 per cent. The turntable oper-
ating speed was absolutely unaffected by line-voltage
changes from 105 to 135 volts, and the vernier adjust-
ment range was +5.3, —4 per cent—a somewhat greater
range than is usually available. The cycling time in auto-
matic operation was better (shorter) than average: 10.5
seconds at 33%s rpm, 8 seconds at 45 rpm, and 5.5 sec-
onds at 78 rpm.

The tone-arm pivot friction was low, and we judged it
to be quite compatible with PE’s minimum rated tracking
force of 0.5 gram. In setting up our first sample, we found
that after the arm was initially zero-balanced in the hori-
zontal plane in accordance with the instructions, the ap-
plied tracking force measured 0.4 to 0.5 gram higher than
the dial indication. A second sample, however, was quite
accurate. And in both samples, once the zero setting was
correct, the tracking-force dial proved to have less than
0.05 gram error from 0.5 to 1.5 grams, and negligible er-
rors of less than 0.2 gram at higher settings. At the top
of a half-inch stack of records, the tracking force in-
creased by a negligible 0.1 gram at a 1-gram initial setting
of the calibrated dial.

The arm’s lateral tracking error was extremely low,
falling within the measurement resolution of our protrac-
tor. Between record radii of 2.5 and 6 inches, the error
was less than 0.25 degree per inch, and it was still only
0.5 degree per inch at a 2-inch radius. Using a 1-gram ver-
tical tracking force, any anti-skating setting from 1 to 2
grams seemed to give good results. There was no arm-
position drift during cueing descent, even at the maxi-
mum anti-skating setting. The measured capacitance of
the turntable’s signal cables was 245 picofarads —a figure
typical of modern record players.

® Comment. The performance of the PE 3060 speaks for
itself. Clearly. this unit belongs in the top rank of auto-
matic turntables. and is easily able to hold its own in
comparison with same costing considerably more. Even
more important was its smooth, gentle, and flawless op-
eration. It is not unusual, in our experience, to find such
problems as “*hang-up” of records in automatic operation.
excessive sensitivity to jarring when operating the con-
trols, etc. None of these idiosyncrasies marred the perfor-
mance of the PE 3060. And aside from its fine perfor-
mance, we consider the PE 3060’s unique record-sensing
system to be a significant feature. somewhat analogous to
an especially tasty icing on an already well-baked cake.
For more information, circle 106 on reader service card

Yamaha TB-700 Stereo Cassette Deck

® MosT of the real differences among high-end cassette
decks lie in their flexibility and special operating features.
The Yamaha TB-700 has many features that can be
found on other quality machines: Dolby noise reduction,
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a hot-pressed ferrite head. and automatic end-of-tape
shut-off and tape-drive disengagement. But it has some
other features that are less common, including a three-
position tape selector (which sets optimum recording bias.
equalization, and level for standard and low-noise ferric-
oxide tapes as well as for chromium-dioxide tape). It also
has separate line and microphone inputs with full mixing
capability, and a fast-acting, slow-release limiter to pre-
vent distortion on unexpected program peaks. However,
the Yamaha TB-700 has one operating feature that we
have not seen elsewhere —a motor-speed (PITCH) control
that in playback provides a =5 per cent variation about
the nominal 17/s-ips tape speed. The speed control acts
through the servo system that normally stabilizes the d.c.

{Continued on page 40)
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FREE
INFORMATION
SERVICE

Here’s an easy and convenient way for you
to get additional information about prod-
ucts advertised or mentioned editorially in
this issue. Just follow the directions below
...and the literature will be sent to you
promptly and 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. 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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SPECIAL ANNOUNCEMENT

For Readers of Stereo Review
The all-new 1974

STEREO DIRECTORY & BUYING GUIDE

is scheduled to go on sale
nationally October 18, 1973.

YOU CAN RESERVE YOUR COPY AT THE
SPECIAL PRE-PUBLICATION PRICE OF

ONLY #1.00 POSTPAID!

STERED DIRECTORY
BUYING GUIDE 1974

It will again feature all the latest information
on stereo systems and components!

¢ 4-Channel Components ¢« Amplifiers « Tuners
e Receivers ¢ Hi-Fi Compacts ¢« Changers &
Turrtables ¢ Speaker Systems ¢ Phono Car-
tridges & Arms ¢ Cassette, Cartridge & Reel-
to-R=¢el Tape Machines  Headphones, micro-
phomes and raw tape ¢ More than 1500 prod-
ucts in all! All listed by manufacturer, each
with model number, complete specifications,
description and price.

The Directory tells you what to look for, what
to avoid, how to decide what’s best for you at
a price you can afford. Now you can know what
you ~ant before you visit the dealer—and what
to listen for when you get there.

You can make a pre-store purchasing decision
at home. The silent hours you spend with the
Directory will assure you many hours of the
purest, most perfect listening pleasure.

Regular newsstand price is $1.50; mail order $1.85.

ORDER NOW AND SAVE

WITH THIS SPECIAL PRE-PUBLICATION
OFFER BEING MADE ONLY TO
READERS OF STEREO REVIEW!

HERE’S HOW TO ORDER

Senc your remittance in the amount of
ONLY $1.00 to: Ziff-Davis Publishing Co.,
Dept 721-A, One Park Ave., New York,
N.Y. 10016. Your 1974 STEREO DIREC-
TORY & BUYING GUIDE will be mailed
to you from first-off-the-press copies cn
or before October 18, 1973.




A brutally honest

Brutal honesty is the next step beyond
honesty. [t means laying your facts on the table
andlettingthem speak forthemselves. Un-
fortunately, however, not all facts are created
equal.

Take the Concord CR-250, for example.
It'srated at 25 rms watts per channel. What the
specdoesn't say is that we arrived at that rating
with both channels being driven at rated out-
put, using an 8-ohm lead with total harmonic
distortion nc higher than our listed 1%.

Frankly, that'sthe most conservative way
areceiver can be rated. For example, if we had
given the rating with only one channel driven
into a 4-ohmiload, our power rating could have
gone as higl as 33 rms watts per channel. But
we know that when youuse the CR-250 in your
home, you’'llbedriving both channels and more
than likely your speaker impedance will
be 8 ohms.

In other words. we would have been
honest, but not brutally honest. And that’s im-
portantwhenourreceiver prices are so modest.

Now we don't mean to imply that all
other manufacturers rate their equipment less

CONCOROD

e

CONCORD. The brutally honest line.

it F O

receiver.

conservatively than we do. We don't know which
ones dc and which ones don't. All we can say
for sure is that the Concord CR-250 specs-are
brutally honest. And so are the specs on all of
our receijvers.

In some cases, that seems to put us at a
disadvantage. We're willing to accept that. Pro-
viding you're willing tc accept the idea that,
specs notwithstanding, our receivers may
actually sound better when compared against
theirs in a listening test. And listening is the
Teal tes:. It's where honesty proves to be the
best policy.

If you want to know more about the
CR-250, just send us your name and address
and well be glad to mail you a full color bro-
chure which describes our entire line of receivers,
starting with our modestly-priced CR-100 and,
including our new CR-400 quadraphonic
receiver. Like the receivers, the brochure is
brutally honest, too.

Concord Division, Benjamin Electronic
Sound Company, Farmingdale, N.Y. 11735. A
divisior of Instrument Systems Corporation.
Available in Canada.
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HERE'S WHAT
THEY’RE SAYING ABOUT
“THE BEST
TURNTABLE
IN THE WORLD”:

From the critics...

‘A silent giant that’s built to last — probably forever”
Stereo & Hi Fi Times
“No acoustic feedback even directly in front of
loudspeakers” Hirsch-Houck Laboratories
Stereo Review Magazine
“Builttolast. .. gives great results”
FM Guide

From the public...

“‘The feel of precision machinery ... rumble was
inaudible Hi Fi Stereo Buyers Guide

““Absolutely no speed error at either 33%3 or 45 rpm”’
High Fidelity Magazine

“Theturntable suspension is almost impervious to

jarring or bumping”’ Audio Magazine

“I'm glad | bought it'’, E.G., Lowell, Mass. * ‘It has no faults”, H.-W., Birmingham, Ala. **‘The whole turntable is
beautiful”, D.G., Kalamazoo, Mich. * ““No plastic parts’’, T.H., Wilton, Conn. * “Own one for nine years”, W.L.,
Houston, Tex. * “General overall feeling of quality”, R.]J., Ft. Knox, Ky. * “*Best reputation among people who
know” F.A., Sarasota, Fla.**‘Far out”, J.W., Milwaukee, Wisc.*'Workmanship is outstanding”’,R.W.,Baltimore,
Md.«‘Fantastic’”’,R.E., Canton, Ohio*"'Empire has a wonderful attitude towards the customer”,R.B., Arlington,
Va.* “The best turntable in the world”, H.M., Honolulu, Hawaii

Listening is believing—ask your hi fi dealer for a
demonstration. Write for your free Empire Guide to
Sound Design.

R TITUTE OF
HRGH FIDELITY

Mjfd. USA.
E}WSCmm_ﬁc Cmp.1055 Stewart Avenue, Garden City, New York 11530
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motor speed, making the Yamaha machine independent
of line frequency (it can be used in 50-Hz areas without
mechanical modifications) and reasonably immune to
line-voltage changes.

The TB-700 has two illuminated meters (reading re-
cording-input or playback-output levels) toward the rear
of its top panel, with RECORD and poLBY indicator lights
between them. Three toggle switches control the a.c.
power, limiter, and Dolby systems. A fourth toggle
switch, working in conjunction with a pushbutton, adjusts
the recording characteristics for the three types of tape.
There is also a three-digit index counter.

In front of the switches are seven slider controls: two
pairs of recording-level adjustments, permitting separate
settings on each channel for the microphone and line in-
puts; two playback-level sliders, detented lightly at their
mid-points (—10 dB); and. finally, the pITcH (speed) con-
trol slider calibrated in approximate percentage change
about the detented center 17s-ips speed setting. At the

From left 1o right, slider controls on the TB-700 are: pitch
adjustment, two plavback levels, and 1wo each for microphone
and line recording levels. Dolby and tape switches are above.

left of the panel is the cassette well, with a tinted window
exposing the center portion of the cassette during opera-
tion. The six transport-control pushkeys in front of the
well are: RECORD. rewind, fast-forward, pLAY, sTOP, and
EJECT. A smaller square PAUSE button completes the op-
erating control lineup.

Along the front edge of the wooden base are the stereo
headphone jack and two VYs-inch microphone jacks
(designed to receive the outputs of dynamic microphones
with impedances between 200 and 50,000 ochms). In the
rear of the base are the line inputs and outputs, with a
high/low input-sensitivity switch to accommodate a wide
range of input levels. There is also a DIN input/output
connector. The Yamaha TB-700 measures 15%4 inches
wide, 9%4 inches deep, and 4Y2 inches high, and it weighs
11 pounds. Price: $289.50.

® Laboratory Measurements. We measured the playback
response of the Yamaha TB-700 with two different test
tapes. obtaining similar (and outstandingly good) results.
With the Nortronics AT-200 tape. the response was *1
dB from 31.5 to 10,000 Hz, and with the Teac test tape it
was =0.8 dB from 40 to 10,000 Hz. For record-playback
response measurements, we used several different types
of tape, together with different settings of the recorder’s
TAPE switches. With all ferric-oxide tapes, there was a
peak at about 14,000 to 15,000 Hz, preceded by a shal-
low dip in the 10,000-Hz region. With TDK SD tape, ei-
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ther the STD (standard) or LH (low-noise, high-output)
bias setting produced a response varying only about 2
dB from 50 to 16,000 Hz (the LH position gave a slightly
more prominent 15.000-Hz peak). A BASF LH cassette
with the LH bias setting gave a response similar to that of
TDK SD. Memorex, with STD bias, was *=3 dB from
about 45 to 16,000 Hz. The flattest measurements were
obtained with CrO, (chromium-dioxide) tape and the
appropriate switch settings. The high-frequency peak was
negligible, and the overall response was =2, 5 dB from 40
to 16,000 Hz.

We checked the frequency response, with the Dolby
system on, at levels from —20 to —40 dB. A slight misad-
justment was evident at the —20 dB level, resulting in a 5-
dB response dip in the 4,000- to 9,000-Hz range. At other
levels, the overall response was unaffected by the Dolby
system. An input of 46 millivolts (HIGH switch position)
or 10 millivolts (Low) produced a 0-VU recording level
at the line inputs. A 0.3-millivolt level was needed for O
VU at the microphone inputs. The playback output was
0.65 volt. Using Memorex tape and STD bias, 3 per cent
distortion was measured at 0 VU. With TDK SD and
LH bias, 3 per cent occurred at +3 VU, and with CrO,
tape at about +1 VU.

The signal-to-noise ratios (referred to the levels corre-
sponding to 3 per cent distortion) were 53 dB with Me-
morex (STD), 54.5 dB with TDK SD (LH), and 53.7 dB
with Memorex Cr0O,. The noise reduction afforded by the
Dolby system improved these figures by 4.5, 6, and 6.8
dB, respectively. Measured through the microphone in-
puts, the noise level was about 10 dB higher.

Since the PAUSE button turns the motor on and off, the
tape does not start or stop instantaneously, but the sound
is muted before the tape begins to slow down, and it re-
turns smoothly after the tape has again come up to speed.
This feature nicely eliminates the usual slow-down and
start-up wow during playback pauses, but it does not
prevent a recorded wow if the PAUSE button is pressed or
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released during recording with an input signal present.
With the PITCH control at its center detented position, the
tape speed was exact. The measured range of adjustment
was +5, —4.4 per cent. Increasing the line voltage from
120 to 135 volts had no effect on speed, and lowering it to
105 volts reduced the speed only 0.5 per cent. The wow
and flutter were, respectively, 0.06 and 0.16 per cent—
typical of a good cassette transport. In fast forward or
rewind, a C-60 cassette was handled in about 93 seconds.

® Comment. Needless to say, since its measured perfor-
mance was on a par with other high-quality machines, the
Yamaha TB-700 sounded as good as any cassette re-
corder we have heard. Its compatibility with different fer-
ric-oxide tape formulations, highly accurate yet adjusta-
ble tape speed, and microphone mixing capability do,
however, set it apart from many competitive machines.
The signal-overload limiter circuit was also excellent,
with an attack time of a fraction of a second and a decay
time of 4 to 5 seconds. It proved virtually impossible to
make a distorted recording with it in use, since a sudden

(Continuted on page 44)
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We invented the first high-fidelity speaker.
Now we've invented the MAX12.

In 1915, our Mr. Pridkam built the  new MAX Series 3-way speakersystems. woofer. The same basic speaker
first moving-coil loudspeaker, true So that you can get everything out of is also-available with 10" (MAX 10) and
ancestor of high-fidelity horns. them: completely natural uncluttered 15" (MAX 15) woofers. All three systems
We've been improving sound ever  sound, good presence, smooth, clean represent 58 years of speaker-design
since. And everything we've learned in  dispersion and response. experience.
the intervening years has gone into our The MAX 12 (shown) hasa 12" Don't settle for less.

For more details. write to: The Magnavox Company, Stereo Components Department, 1700 Magnavox \Way. Fr. Wayne, Ind. 46804

Maximum povess ’ .

handling capacity: 45 Hz.
75 watts rms. 5 oy

f',1'.' é{} g% “  Tweeter: 2"phenoic Fing

% with viscous edge supension

Minimum power # 'and molded one-p(eée;,cone.

requirements: ’ ;%5
10 watts rms.
i Lsas e »— X
: ‘ ’
Level controls:
Separate treble TR 6 , bquencies:
and midrange : .ﬂ‘ e . 00 Hz.
rotary step switches. w 5
Midrange:

Frequency response: f’
25Hzto 20KHz. /

&
£
k Foam grille, not cloth,
for maximum transparency.
Walnut veneer P ¥
instead of vinyl.
Woofers
12"acoustic
suspension:’
Impedance: !

8 ohms. L
15-3/4"x 25-3/4"x 13-1/4.

g et T N UL

Magna VQ( .You heard right.
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Introducing the new...
MOSE S0/ SERIES T

The original BOSE 901 was the product of a twelve
year research program on acoustics.* The large
sales that have grown from the worldwide accept
ance of the 901 now support what we believe 1s the
industry’s most sophisticated team of researchers,
dedicated to improving home music systems. All
forms of loudspeakers, new and old, are studied.

The concepts of direct and reflected sound, acous-
tically-coupled full-range speakers, active equaliza-
tion, and flat"powgr radiation have emerged from
the research as fundamental for optimum music
reproduction. We doubt that these will change.

However, what is changing is the accuracy with
which we can realize these concepts in a producible
speaker design and the adaptability of the design
to a wider range of home environments. The 901
SERIES IT represents the combination of all the
technological advances that have emerged from our
research department over the past five years.

The 901 SERIES IT features a completely new
equalizer design. It provides a type of equalization
for program source variations not available on
other speakers. The new equalizer also enables the
901 SERIESII to adapt to a much wider range of
room environments. The 901 SERIESIL can even

BOSE S50/ SERIES D

The Design Goals of the new 501 SERIES I

® To duplicate as many of the sonic characteristics
of the 901 SERIES IT as possible, within the cost
constraint that dictates the use of a woofer-
tweeter approach.

® To match the frequency balance of the 901 SER-
IES IL as closely as possible, so that the 501 and
901 can be used together to produce a Direct/
Reflecting® QUADRAPHONIC system that rep-
resents a large advance over conventional, direct-
radiating QUAD systems

® To increase the high-frequency power handling
capability beyond that of the original BOSE 501

How the goals were achieved

8By designing a new tweeter that has dowble the
magnet size of the original design

be played in front of drapes and still reproduce
music with the proper frequency balance

The new cone formulation in the 901 drivers pro-
vides an unprecedented uniformity of response
BOSE now employs a blue coloring and the BOSE
logo to distinguish the basic cone material for
special quality control measures, starting right with
the manufacture of the cone material

The 901 SERIES IL represents a new height in pre-
ciston control of audible performance in production
speakers. This is thanks to the recent introduction
of the SYNCOM™ I speaker testing computer, de-
veloped by BOSE specifically to measure perform-
ance parameters directly related to our aural
percep:ion of sound.

The 901 SERIESIT carries a FIVE-YEAR warranty
covering parts and labor on both the electronic
active equalizer and on the speakers

“If you would like to know about the research that
developed the 901, and about the state-of-the-art
of sound recording and reproduction, you will want
to read Dr. Bose’s articles in the June and July '73
issues of TECHNOLOGY REVIEW. A 20 page
combined reprint of these articles is available from
BOSE for $.50. Also we’'ll send you a compli-
menta-y copy of the 16 page, full-color 1801 ampli-
fier brochure and information on the new BOSE
901 and 501 SERIES [L speakers. Write Dept. RS
and request the “complete literature package.”

®By using four additional circuit components in
the crossover network.

#By 1007 selection and matching of the woofers
and tweeters with the SYNCOM™ II computer--
the unique computer designed and constructed
by EOSE CORPORATION and put into service
in August, 1973, to achieve a new level of speak-
er performance

The Performance

You must be the jucge. If our efforts have suc
ceeded, you will know immediately when you A-B
the 501 SERIES II with any other speaker up to
the orice of the 901 SERIESIL (If you make the
test in a store, be sure to clear at least 20 inches on
cach side of the 501, so that its reflected sound
will be tree to bouncze off the rear wall.)
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increase of input signal (to as much as 50 volts!) produced
a transient lasting (we estimate) less than one-tenth of a
second, followed by perfectly normal sound quality. A
sudden level reduction was heard as a drop in volume be-
cause of the slower decay time, but less abrupt program-
level changes were followed smoothly and imperceptibly.

The headphone volume, though hardly earsplitting, was
considerably higher than that provided by most cassette
decks. It should be evident from our report that we have
have had a very positive reaction to the first Yamaha
product to reach our test bench.

For more information, circle 107 on reader service card

Altec 710A AM/FM Receiver

® THE Altec 710A is a compact, medium-power
AM/FM receiver. Its front-panel controls consist of five
knobs and eight pushbuttons forming a line across the
lower portion of the panel and a large tuning knob to the
right of the “blackout” dial area, which occupies most of
the panel. The control markings are considerably more
legible than on most of the audio equipment we have test-
ed recently.

The knob-operated controls include a power/speaker
switch (for two pairs of speakers, either singly or in com-
bination), bass and treble tone controls, and balance and
volume controls. The tone controls have detented center-
flat settings and four positions of boost and cut, and the
balance control is detented at its center setting. Four of
the pushbutton switches select the program source:
PHONO, FM, AM, and Aux. The others control tape moni-
toring, FM muting, loudness compensation, and ster-
eo/mono mode. There is also a front-panel headphone
Jjack. The dial scales are very legible, and are calibrated at
I-MHz intervals for FM. ldentifying letters (FM, AM,
etc.) are illuminated to show the selected mode. The tun-
ing meter is of the relative signal-strength type.

In the rear of the Altec 710A, the speaker and antenna
terminals are spring-loaded insulated clips. A slide switch
reduces the FM sensitivity to prevent overload from very
strong local signals, and another switch changes the
phono gain by about 10 dB to accommodate cartridges
having different output levels. There is a pivoted AM fer-
rite antenna, two speaker fuses, a line fuse, and two a.c.
outlets, one of which is switched.

The Altec 710A is rated at 2.5 microvolts IHF FM
sensitivity, and at 30 watts per channel continuous-power
output into 8 ohms over the full audio-frequency range,
with both channels driven, at less than 0.5 per cent har-
monic or intermodulation (IM) distortion. It is supplied
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with a metal cabinet finished in simulated wood grain.
The receiver measures approximately 16Y2 x 5%a x 15V2
inches, and it weighs 23¥2 pounds. Price: $375. A walnut
cabinet is available for $29.95.

® Laboratory Measurements. The FM tuner of the Altec
710A had a 2.2-microvolt IHF sensitivity, reaching a 50-
dB signal-to-noise (S/N) ratio at 3.3 microvolts in mono.
In stereo, S/N was 50 dB at 35 microvolts. Ultimate qui-
eting was 74.5 dB in mono and 58.4 dB in stereo. FM dis-
tortion was 0.56 per cent in mono and | per cent in ste-
reo. The capture ratio was a good 1.3 dB at 1,000 micro-
volts (4 dB at 10 microvolts), and the AM rejection was
exceptionally good at 60 dB. Image rejection was a satis-
factory 57 dB, and alternate-channel selectivity was 34.4
dB on the high-frequency side and 41.5 dB on the low-
frequency side of the received channel. Though not ex-
ceptional, this was completely adequate for our listening
area, which is served by more than fifty FM stations. The
FM audio-frequency response was down 2 dB at 30 Hz
and 3 dB at 15,000 Hz. Stereo separation was excellent —
better than 25 dB from 30 to 15,000 Hz, and reaching 43
dB at 1,000 Hz. The FM muting threshold was 9 micro-

(Continued on page 50)
The curves below compare the levels of random noise and of to-
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