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her 202,

introduction

than ever before in

f high fidelity.

So it may surprise you to learn how good
the 202’s AM section is.

Sensitivity? 10 microvolts. Selectivity? 44
dB. Image rejection? 40 dB.

Sounds more like FM than AM specifica-
tions, right? That's exactly what we had in mind.

Evenonthe 202, our lowest-priced AM/FM
stereo receiver, AM sounds almost as good as
FM mono.

100 watts is a lot of power for $249.95.

Technology has brought us a long way. We
can remember (and it wasn't so long ago) when
even the top receivers made didn't have as
much power as the new $249.95 Fisher 202.

Power is important, not just to blast the
neighbors, but to drive today’s watt-eating
speakers at any volume level without strain.

And it takes power to drive, not just one,
but two pairs of speakers (main and remote) at
concert levels.

100 watts (or 25 watts per channel rms )
is a lot of power.

Of course, power is useless without low
distortion. And the Fisher 202 has only 0.8%
harmonic distortion at rated output. That's
clean!

IM distortion is a low 1.2%.

And the power bandwidth includes every-
thing humans are capable of hearing: 25 to
20,000 Hz.

All of which merely proves that the 202’'s
power is usable power.

The controls.

This is an area in which Fisher has always
excelled. Our receivers all include Baxandall
tone controls, and the 202 is no exception.

Baxandall controls, though they're more
expensive than the simple attenuators most
low-priced (and many high-priced) receivers
use.are a much better way of boosting or cut-
ting back bass and treble.

Besides bass and treble controls, the 202
has an illuminated computer-type function
switch (AM, FM, phono, and two auxiliary func-
tions), a vclume control, balance control,
speaker selector switch. And there's a loudness
contour switch, FM muting switch, stereo/mono
switch and a tape-monitor switch.

In the back are jacks for almost every func-
tion conceivable.

The appearance.

Some people think the new Fisher 202 is
the most beautiful component Fisher has ever
produced, regardless of price.

Now we're not casting aspersions on the
rest of the Fisher line, which has been widely
imitated.

But the 202, with its black-out panel and
lighted dial pointer, has a certain simplicity
about it. (We think it's gorgeous, but perhaps
we're biased.)

Technology defeats inflation.

As pricesrise, it's become more important
for hi-fi companies to spend time and money on
research. Because only research will provide
less expensive ways to achieve good sound in
the home.

The Fisher 202 is the best example of this
we know.

The Fisher
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Now, with the
of the Fi
$249.95 buys more

the historyc

In an inflationary economy, technological
progress is the sole remaining antidote to ris-
ing prices.

Your dollar buys less meat, bread or coffee
than ever before—but more penicillin and more
airplane miles. Also, luckily for you, more high
fidelity.

We sincerely believe that the new Fisher
202 stereo receiver represents a particularly
significant milestone in this deflationary evolu-
tion of technology. Never has so much high-
quality electronics been packed into such a
complete package for so little money. The
search for low-cost solid-state performance has
finally paid off in a big way.

The Fisher 202 has an incredibly good
FM tuner section.

Modern technology has permitted tremen-
dous improvements in FM reception, even in a
low-priced receiver like the Fisher 202.

Mail this coupon
l ’ —-yl  foryourfree copy of
l The Fisher Handbook, 1970 l
d edition. This reference guide
l to hi-fiand stereo also l
includes detailed information
I on all Fisher components. l
Fisher Radio ' l
11-33 46th Avenue
B LongisiandCity, N.Y. 11101 ]
= Name .
Address l
I City State Zip e — l
ol

OVERSEAS AND CANADIAN RESIDENTS
PLEASE WRITE TO FISHER RADIO INTERNATIONAL, LONG ISLAND CITY, N.Y. 11101,
PRICES SLIGHTLY HIGHER IN THE FAR WEST.

Vinyl-covered wood cabinet, $14.95.

Years ago only the best tuners around had
a sensitivity rating as low as the new Fisher’s
2.5 microvolts. (That's sensitive enough to pull
in those weak, distant signals, and make them
sound like strong, local stations.)

Only the most expensive equipment had a
selectivity figure as good as the new Fisher’s
42 dB’s. (It will pull in that weak, distant sta-
tion, even if it happens to be located right next
to a powerful, local station on the dial.)

It's not only important for a receiver to
bring in a weak station, adjacent toa strong
signal, it's also important to be able to reject a
weak signal when it turns up at the same point
on thedial as a strong one. The figure that mea-
sures this is capture ratio. And in the 202, it's
only 3 dB. (The lower the number, the better.)

Signal-to-noise ratio is 60 dB. Not many
receivers under $30C have a figure like that.
(For all practical purposes, the figure, 60 dB,
means that you can'’t hear any hum, noise, etc.
the tuner itself might generate.)

Now, a word about image rejection.
Remember how in a iot of the old-fashioned
equipment you heard the same station at sev-
eral different points on the FM dial? Well, the
Fisher 202 has eliminated that problem.(Image
rejection: 50 dB.)

As for stereo separation, the 202's 35 dB
is about as good as it is possible to achieve on
FM, no matter how much you pay.

And to eliminate between-station noise
while tuning, there's an FM muting switch.
Now, for the AM section.

For years, AM sections, even when they
were part of expensive receivers, got short
shrift.
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With two exceptions — the Mode Selector
which lowers the tonearm base for single play, and
the arm’s true gimbal suspension — you'll find a lot of
features like the 1219’s on one automatic turntable
or another.

As aresult the caliber of the 1219's performance
is very exclusive indeed.

Some of the 1219’ features are highlighted
below. You should be able to make any comparisons
you like very easily.

These and other featyres are described much
more fully in our literature. It's yours for the asking,
together with complete reprints of test reports from
independent laboratories.

United Audio Produdts, Inc.,

120 So. Columbus Ave., Mount Vernon,
New York, 10553 w

After all, every turntable has to rotate records,
and every tonearm has to track them

But all the features of the 1219 are quite
different than those you'll find on any other
turntable. They’re engineered to finer tolerances,
function with greater accuracy and do precisely
what they're supposed to do.

Not all of these Dual 1219 features are exclusive.
But the way they perform is.

One-piece spindle rotates with
platter; doesnt need record to
turn it. And the multiple-play
spindle doesn’t have to come out
when the records come off; saves
wear and tear on the owner foo.

Counterbalance with hundredth-
gram click stops makes
adjustment easier. Faster too.
Especially when interchanging
cartridges of different weights.

Tonearm centered and balanced
within concentric rings of gimbal
suspension. All four suspension
points have identical low-
friction becrings.

Platter isn't just 12 inches wide
and 7 pounds heavy. If's
dynamically balanced too.

Stylus force is applied around
the pivot by a small fraction of a
long coiled spring. Arm remains

balanced in every plane.

83" tonearm is the longest of
any automatic and its tracking
error is the lowest.

Unique Mode Selector provides
15° stylus fracking in bath single-
play and multiple-play modes.

Motor provides high starting
torque plus synchronous speed
constancy. Drive system adds
6% pitch cortrol.

Anti-skating control is
calibrated separately and
differently for elliptical and

conical styli. Naturally, since
each type skates differently.

™\ Cue-control needs only light
touch. Tonearm movement
is damped in both direc
tions. And slow descent
functions during oll outomatic:
starts as well.

r

:,\‘

$175.00
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By WILLIAM ANDERSON

EDITORIALLY SPEAKING

LOOKING FOR LEMNITZ

AMONG the many differences between classical music and popular music there

is one, perhaps because of its obviousness, that is often overlooked: by
and large, classical music is composer-centered, and popular music is performer-
centered. Proof of this is not hard to come by——record-company catalogs, the
monthly Schwann Catalog, and record magazines the world over acknowledge
this difference in their listings. Popular-music composers are seldom credited
for their efforts on record jackets (their publishers almost always are), and oc-
casionally they even fail to get their last-name-only mention on the disc label.
And although the late proliferation of composer-performers may be having its
effect on their awareness, few people, if put to the test, could name the composer
of Smoke Gets in Your Eyes, let alone any of their current pop-song favorites.
What they can tell you, however, is the name of the performer, which leads me
to suspect that the burden of musical communication in the case of popular music
lies mostly on the interpreter, and that it has already been preempted by the
composer in the case of classical music. This is not to gainsay the valuable contri-
butions of classical performers, but merely to suggest that the music itself is of
greater importance than anything they might be able to do with it. This may ex-
plain why it is possible to enjoy great classical music even in a miserable perform-
ance.

But this difference which makes itself felt so pervasively in the cataloging
of recordings of classical music poses an occasional problem for listeners. Even in
classical music it is possible (some would say inevitable) to develop performer-
favorites—singers, instrumental soloists, conductors, and even whole orchestras.
But ordinary catalog sources just don't work that way. A reader newly enslaved
to the enchantments of the harp wrote recently for help in locating recordings of
harp music, and I was glad to oblige—by referring him to the Schwann Catalog
Artist Issue, a publication that does work that way, if only you are lucky enough
to have or find a copy.

The last edition of this useful compendium appeared in 1966, long enough
ago to make it almost mythical for most people, but I am happy to report that
another (the seventh of its ilk) is on press as of this writing. Its 320 pages of
closely set type are divided into sensible chapter headings: Orchestras, Trios, Quar-
tets, Etc. (from Aachen Symphony to Zurich Radio Symphony Orchestra—conduc-
tors included) ; Conductors (Claudio Abbado to Algis Zuraitis—orchestras in-
cluded) ; lnstrumental Soloists (by instrument—accordion to zther); Choral
Groups (Aachen Cathedral Chorus to Zemel Choir) ; Operatic Gronps (Accademia
di Santa Cecilia to Washington Opera Society Orchestra and Chorus) ; and Vocalists
(from baritone Georges Abdoun, whoever he is, through soprano Tiana Lemnitz,
to soprano Teresa Zylis-Gara). All, with the exception of the conductor list-
ings, include composers, works, and record numbers. It is as much fun to
browse through as any dictionary, but of course it is eminently useful to col-
lectors as well. It will be available at your local record dealer’s by the time you
read this—but hurry. Schwann never prints enough of these, and they go like
hot cakes.
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W 80 Rear View

When our engineers told us what
the new VARIFLEX Speaker Systems
could do...we didn’t believe it.

—

After all when we were told that two
speaker systems can be placed end-to-end
as a console, or at various spacings apart, or
any distance from the wall, or at almost any
height between ceiling and floor, and still
project flawless stereophonic reproduction
to all areas of a room simultancously ... we
were skeptical ... but there are three ways to
deal with a skeptic.

First, tell it like it is.

Engineers love to explain things, so
that's what they did. Variflex Speaker Sys-
tems, we were told, are not like any other
speaker systems past or present. They are
unique because they are the only reflective
speaker systems that are completely adjust-
able. In the rear of each unit is a variplanu
lar disc set in a universal swivel mount. This
disc, they said, can be finger tip adjusted for
any combination of vertical to horizontal
positions. Once adjusted for correct acousti-
cal reflection, the speaker systems would pro
vide overall stereophonic reproduction as
promised . .. and furthermore, we were told.
we could move about the room freely and
never lose that important sense of program
source characteristic of concert hall per
formance.

Second, put it to the test.
We watched as two W80's were ad-

justed. The engineer merely tipped the vari
planular disc this way and that... and
rotated the swivel mount a little to the left
a little to the right ... and that was all there
was 10 it. It scemed 0o easy to us. But after
about two minutes, or maybe a shade less.
they were rcady. We were asked to stand
anywhere in the room. Then we were treated
to a fine performance of Tchaikovsky's
Pathetique. “Walk about,” they suggested
We did and we were amazed. It was true
stereo everywhere and anywhere. There was
none of the splatter or surround effect asso-
ciated with omnidirectional systems. We had
to admit this was a “first” for all of us and
we found it difficult to restrain our excite-
ment

Third, do it yourself.

“Now.” they suggested, “you try it.”
1t looked like fun. We each took a turn ad-
justing the speakers. Only one thing bothered
us. The W80 makes everybody with finger
tips an instant expert. Then they asked us
questions

What acoustical problem is solved?

A very important one. Since almost
all rooms are acoustically unbalanced, fixed
directional systems, conventionally placed,
are too rigid to overcome this deficiency.
Only the amazing flexibility of the new Vari-
flex Speaker Systems can provide “all over”
balanced stereo.

What will women say?

‘It's about time,” probably. W80's
are a woman's dream. They are never un:
welcome intruders. Since they are reflective
systems, the front of the cabinets resemble
fine pieces of furniture. Because they permit
placement versatility, they can be inserted
CIRCLE NO. 101 ON READER SERVICE CARD

decoratively or unobtrusively into any room
scheme . .. even as built-ins with an optional
roll out base

What about quality?

That was an unnecessary questiomn.
The W80's are Achromatic Speaker Sys-
tems—and therefore are critically engineered
in the uncompromising tradition of excel-
lence.

A suggestion to all skeptics.

Believe your own ears. Just visit a
Wharfedale dealer, and ask for a dramatic
demonstration. Start walking around as a
disbeliever...you won’t be one for long.
You'll be as amazed as we were. Wherever
you pause, you will be aware of distinct
stereophonic  separation, ... Variflex may
well be the component speaker innovation
of the 70's.

For full specifications on the W80
and all Wharfedale Systems write: Wharfe-
dale, division British Industries Co., Dept.

HK S50, Westbury, N.Y. 11590

Wharfedale

Achromatic Speaker Systems

il

Front view of two W 80’s
mounted on optional base



Acoustic Research has measured
the response of more than a million

high-fidelity speakers.

Here are some things we have learned about testing.

Fidelity Means Accuracy

Accuracy distinguishes high-fidelity speaker systems from the
speakers in simple radios and phonographs. It is therefore rea-
sonable that evidence of accuracy should take precedence over
descriptions of a speaker system’s size, shape or theory of design.
Acoustic Research offers exact measurement data for all AR
speaker systems to all who ask for it: music listeners, audio enthusi-
asts, science teachers, even competitors.

The accuracy of a speaker system can be evaluated by listening
tests or by measurement. Both methods give the same information
in different ways.

Testing for Accuracy

To perform a listening test, an extremely accurate recording must
be made and played back alongside the original source of sound.
Amplifier and speaker system controls are adjusted to obtain as
close a match as possible, and the speaker system judged by the
degree of similarity. Acoustic Research has presented public con-
certs at which the Fine Arts Quartet and other musicians could be
compared to recordings played back through AR speaker systems;
even seasoned critics were deceived. Obviously, listening tests
cannot be made with commercial recordings of music since the
listener has no way of knowing which adjustment is most accurately
reproducing the recording.

Objective Measurements

While it is not always convenient to carry out scientifically controlled
listening tests, properly conducted measurements can give the
same information in permanent, quantitative form. AR knows
something about this, having already tested the response of well
over a million speakers — every one that we have ever made,

and many made by competitors. Our findings are that the most
important measurements required to assess the accuracy of a
speaker system are (1) frequency response on-axis, (2) frequency
response off-axis, (3) integrated power output.

6
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Graph (1) is the frequency response
of a midrange driver unit of an AR-3a,
on axis. This corresponds to what one
would hear outdoors, listening directly
in front of the speaker. (2) shows
what happens when a listener moves
over to one side of the speaker in 15°
increments. (3) is the integrated
power output of the AR-3a above
1000 Hz, measured in a special rever-
berant chamber. Reflection from the
walls of the chamber mixes together
all of the sound emitted by the
speaker system in all directions, an
effect much more like that of a
listening room than the anechoic
chamber used for (1) and (2). A
speaker system which measured well
in both types of chamber would be
accurate under almost all listening
conditions.

The graphs are made by connecting
the speaker system to an oscillator
which slowly changes frequency. In
the chamber is a microphone con-
nected to a motor-driven pen writing
on a moving strip of paper. If the
speaker gets louder or softer, the pen
moves to one side or another on the
paper. Since the oscillator connected
to the speaker does not change level
as it changes frequency, movements
of the pen indicate errors in the
accuracy of the speaker system; an
ideal speaker, that is, one with no
errors, would produce a straight
horizontal line.
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Full AR speaker system specifications are available free upon request.
These include: (1) frequency response on axis, (2) frequency response off
axis, (3) integrated power output, (4) typical system power output, (5)
harmonic distortion, (6) impedance, (7) transient response.

Integrated power output curves.
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Integrated power output of the AR-3a and AR-5 above AR-3a and AR-5 with high-priced magnetic cartridge. It is
1,000 Hz. The source used in this case was a test oscillator, interesting to see that the cartridge introduces somewhat
This curve corresponds to performance of a complete sys- more degradation of the signal than the speaker system, at
tem, with AR-3a or AR-5 speaker systems, when the program least in the frequency range observed. Nevertheless, a small
source is a properly operating F-M tuner or receiver. adjustment of the amplifier treble control could restore uni-
formity of response.
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AR-2a* with moderately-priced magnetic cartridge. Although A very expensive speaker system and $75 cartridge. Even if
not as accurate as the AR-5 or AR-3a, the AR-2a* displays the an equalizer were used to remove the 4,000 Hz “valley" in this
same kind of performance, that is, its integrated power out- system, its roughness wotld exceed that of the AR-2a*. The
put curve is relatively level. Because its dispersion, especially uneven response is caused by mechanical resonances in the
in the lower midrange, is less uniform, the AR-2a* is more loudspeakers used in this system. They are severe enough to
dependent on optimum placement than the others. be heard from any listening position in a typical room.
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A “multi-directional” system and $75 cartridge. Such sys-
tems are designed to take advantage of room reflections to
smooth response and create spatial effects.

Acoustic Research Inc.
24 Thorndike Street, Cambridge, Mass. 02141
CIRCLE NO. 1 ON READER SERVICE CARD 7
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June Cover

@ After you devoted so many words to the
early Columbia demonstration disc which
your staff member purchased with the Mig-
nonphone featured on the June cover, I was
surprised to discover that the record on the
antique phonograph’s turntable is Victor
18688, the Peerless Quartet’s rendition of
Swanee.

My copy of the Columbia disc differs
from vyours, in that impression number
16949-8-59 appears on side one, while
19104-1-48 appears on side two. Also, my
copy boasts patent dates of January 2, 1906,
and February 11, 1908, in addition to those
found on your copy.

JoE FisCHER
Indianapolis, Ind.

Record Cataloging
@ Earl Clark ("Storing and Cataloging the
Large Record Collection,” June) compounds
rather than simplifies the problem of index-
ing and filing records. Where does he file
Angel 35658—under Symphonies, for the
Beethoven Second, or under Overtures, for
the Coriolan and Promethens? And Wein-
gartner's transcription of the “Hammerkla-
vier'—under Sonatas or Orchestral? And
why go to the trouble of putting all those
little numbered and letiered stickers on the
records when the spines already carry num-
bers and titles (except for the earliest LPs) ?
The truth of the matter is that there /s a
simpler way. File alphabetically by manu-
facturer's name, then numerically by man-
ufacturer’s number, and make a 3 x 5 card
file by composer (and artist, too, if you
want to be really thorough) for each com-
position. Simple enough?

ALAN WARREN

Philadelphia, Pa.

The Music Editor commenits: "'As for me,
I'm going back 1o leaving my records un-
der 1he couch. 'So save the world by clown-
1sh works/From generals and filing clerks.’”

A Pirate’s Manifesto
@ 1 am a member of the smallest minority of
the recording-consuming public, the open-
reel tape collector. | have recently dubbed a
number of borrowed recordings onto tape
because 1 despaired of ever seeing those re-
cordings on commercial open-reel tape.
Frankly, like many of my friends who
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also buy only tapes, | would prefer to buy
rather than dub. The packaging and program
notes are better on prerecorded tapes than
the home collector can do. But the American
recording companies have never released
many of their albums on tape; in Europe,
London and Deutsche Grammophon did for
a while, but have now caught the cassette
mania. Where does this leave us open-reel
diehards? Nowhere. Most of us are working
people who have invested a lot of money in
sound systems. For that reason the cassette
or cartridge does not satisfy us at all. Most
of us know that we can get a far better copy
by dubbing a new record borrowed from a
friend than by buying the cartridge or cas-
sette. So we do it—but reluctantly.

The young should definitely have a chance
to buy cassettes, which suit their mode of
living and listening much better than any
other recording format. However, my group
accounts for a small but fairly dependable
slice of the market, and should be given
more consideration. Without it, we are a
lost market so long as it is cheaper and
sonically better to borrow and dub (“pirate”
if you like).

MicHAEL P. CoLE
San Francisco, Cal.

Rock and Reason

@® What makes Christopher Rouse's letter
(May) seem so full of “sweet reason” to
the editors? Rock may be of interest to many
musicians, but this may not necessarily be a
record-collecting or rock-composing type of
interest. | doubt there is a single musician in
the country who is not interested in rock—
but only to the extent that he wants to un-
derstand what makes certain people like rock
so much, and perhaps through this under-
standing to be able to bring these people to
a more perceptive understanding of and re-
sponse to classical music.

I too am a student of composition ar a
great music school. In all my years of study
! don’t recall ever knowing a student of
composition who took equal pride in com-
posing rock or pop music and serious music,
unless his serious music was not very good.
Some ask, "Why not teach rock in college?”
But rock /s taught in college: students learn
85 per cent of what underpins rock music
when they learn to build the basic structures
of triads and seventh chords.

[ agree that it should not be necessary to

choose between listening to pop and listen-
ing to serious music-any-more than it should
be necessary to give up eating macaroni and
cheese because one likes steak. However,
though babies can be fed macaroni and
cheese. they have to grow up a little before
they can digest steak.

JimM WiLeiams

New York, N. Y.

The Lditor commenis: "To generalize: if
there is anything that will equal the con-
tempt rock enthusiasts bave for classical mu-
sie, it is the contempr classical academics
bave for rock. 'Sweet reason’ atrempis 10 give
both devils their due (or sympathy, if you
will). The enjoyment of one certainly does
not depend on the destruction of the other,
but entrenched reacrionaries on bhoth sides
wonld apparently like us 10 think so. Rock
music is simple music; that does nor make
it contemptible. Perbaps we'd all be happier
if we recognized it for the folk music it is.
Ir will then become the serious concern of
ethno-musicologists, and rock fanciers will
bave won the intellectual respectability they
yearn for.”

Disc Quality

® James Goodfriend makes some very in-
teresting points in his May “"Going on Rec-
ord” column. The need to increase the audi-
ence for classical records is pressing. There
are few areas of life where being "con-
demned to the present” (a memorable phrase
whose source eludes me) has such stifling
results as in that of aesthetic experience.
Surely it is depressing to think of the wealth
of music people casually deafen themselves
to.

But in winning new listeners for this heri-
tage one must not neglect the old. Speaking
as one who has recently become a hesitant
and occasional buyer of the product after
years of rabid and intemperate collecting,
and this solely because of the poor quality
of disc surfaces, I must insist that the Ameri-
can record companies have no more urgent
task than to improve drastically the quality
of their finished product.

WALTER H. BisHor
Atlanta, Ga.

We thank Mr. Bishop for "condemned to
the present”’; it is indeed memorable. But is
it not just possible that he deserves credit
for melting down and recasting Santayana's
observation that 1hose who don’t know bhis-
tory are condemned 10 repeat ir?

@ 1'd like to thank Eric Salzman for the
thoughtful and well-written reviews he so
regularly turns out. I think—and | mean
this—that he is the best reviewer now in the
business.

I'd like to thank him particularly for the
concern that he shows regarding the sonic
quality of recordings nowadays, primarily
piano recordings. | agree with him that the
piano as it is being recorded today bears
scant resemblance to the ones I hear in con-
cert. [t is a source of great pain to me and to
several of my friends. Yet we know that
nothing will be done unless Mr. Salzman,
and others like him, bring up the subject. 1
have just bought the complete set of Baren
boim’s Beethoven sonatas, and have found
the quality of the records execrable.

So thanks again for the good work. Don't

(Continued on page 12)
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MAY 197G « 60 CENTS

FROM MASTER TAPE TO DISC: HOW RECORDINGS ARE MADE
BEETHOVEN'S 32 PIANO SONATAS - THE VANISHING ART OF
WHISTLING ©* THE COMPOSER-CRITIC: ROBERT SCHUMANN

Stereo Review's Free Infor-
mation Service can help you se-
lect everything for your music
system without leaving your
home.

By simply following the direc-
tions on the reverse side of this
page you will receive the an-
swers to all your questions about
planning and purchasing rec-
ords, tapes and stereo systems:
how much to spend, what com-
ponents to buy first—and from
whom; which records are out-
standing and worthy of a spot in
your music library; how to get
more out of your present audio
system; which turntable . .. car-
tridge...tuner...headphone
loudspeaker . .. etc., will go with
your system. All this and much
more.



Your next speaker systems
should be ready for 2 or 3-channel
multi-amp stereowhenyouare.

Pioneer’s two new 3-way
multi-amp spezker systems
permit you 30 mprove your
stereo system at your

own pace. Init ally they can
be used as conventional full-
range speakar systems. Then,
with a flick of a switch, they
can be conwverwed for 2 or 3-
channel muRi-amp stereo use.
Both units have the necesszry
inputs for the changeover.

Employing Pioneer’'s newly
developed Free Beating cone
paper, both the CS-A500 and
CS-A700 produce exceptionally
clear, clean sound with lower
distortion and higher efficiency.
You'll note a distinctive separation
of lows, midrange and highs. And
you can adjust the tone of the
middle and high frequencies to
suit any room. it's simple with the
twin level! cantrols on the CS-A700
and the single tone control on

the CS-A500.
Specifically designed with low
crossover frequency points for

distortion-free sourd and superb
dir=ctivi‘y, bott systemsincorporate
Pionser's advance cesign speakers
in a handsome, oilad walnut
cabinet with letticework grilie.
Hear them -oday at vour Pioneer
dealer.

Pioneer Electronics U.S.A. Corp.,
140 Smith Strest. Fermingdale,
N.Y.11735

W PiIONEER’

€S-A500 CS-A700
Syst-en-1 50 watt, 3-way mu}ti_-amp 60 watt, 3way multi-amp -
Speakers 10‘—' cone_woof;-; 4% cone midrang?;- { 12” cone woof;Ftli%"Ee :nidrange;

3 cone tweetet multi-cell horn tweeter

R_esponse 1 4(50,000 Hz B 35-20,000 Hz B
anedar;:e T I8 8;hms ] ﬁ—tl_l‘l;ﬂ;
Dimensions | 22vemi@mI2%r | eemazweats”
Price | emse0 $179.00

g

WEST COAST: 1335 WEST 134TH ST., GARDENA, CALIF. 90247 « CANADA: S. H. PARKER CO., 67 LESMILL RD., DON MILLS, ONTARIO
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most
hifi
speaker
manufacturers
demonstrate
with the
Crown DC300:

Its no secret to hi-fi show goers
that Crown DC300’s are at work in
almost every independent speaker
manufacturer's exhibit. And, if you
could visit their factory design labs
and test chambers, you would see

why

give up the fight, Mr. Salzman. You are not
alone!

M. MoLiNa

Los Angeles, Cal.

Transliteration

® The Music Editor's rather tart rejoinder
to G. M. Kosolapoff's letter in the May is-
sue concerning variant spellings of the name
Tchaikovsky makes a valid and interesting
point—that the transliteration was into Ger-
man—but then goes on to confuse the issue

There is little point in stressing that if
Bach, Beethoven, es al., were rendered pho-
netically into English, they would be spelled
differently. Mr. Kosolapoff’'s letter was con-
cerned with transliteration, and since the
mentioned composers’ names are originall
written in Roman characters, plus some
diacritical marks, no question of translitera-
tion arises, and the examples are just red
herrings.

The fact is that there are several varying
standards for the transliteration of Russian,
and a deal of nonstandard practice. The im-
portant thing, as the Music Editor points
out, is to accept a common practice, however
it originated, and stick with it.

CyrIL FLEISHER
Marietta, Ga.

1 found G. M. Kosolapoff's letter about
transliteration (May) most interesting. As a
part-time translator of Russian mathematical
papers, | find the problem of transliteration
somewhat bothersome, since there is no uni-
versally accepted system. There are, to my
knowledge, three currently used: as num-
bered below, they are (1) that used by the
Library of Congress; (2) one used by the
American Mathematical Society in its Mazhe-
matical Reviews, and (3) a German system
encountered in the literature. [ thought it
would be amusing to compare our “common”’
spellings with consistent transliterations of
some Russian composers’ names in these
systems.

DC300’s in nearly every plant too.
We don't have to tell you why.
Speaker manufacturers are inter-
ested in hearing their speakers, not
the amplifier. And the Crown DC300
is the only amp in the world which
can deliver a signal so pure that
distortion is practically unmeas-
urable, at any listening level. Plus
adequate power to reproduce all of
the critical transient signals with-
out overload. Does that tell you
something about how your system
could sound with a DC300?

Shostakovich
Rachmaninoff
Khachaturian

. (2 ) w
Caikovskii
Prokof'ev
Kyui .
Stravinskii
Sostakovié
Rahmaninov
Hacaturian

Common Spelling (1)
Tchaikovsky Chaykovskiy
Prokofiev Prokof’ev
Cui Kyui
Stravinsky Stravinskiy

Shostakovich
Rakhmaninov
Khachaturian

3)
Tschajkowskij
Prokof’ev
Kjui
Stravinskij
Schastakovitsch
Rachmaninov
Chatschaturian

ROBERT KNAPP

300 watts/channel RMS into 40

IM distortion under 0.05%, 1/10
watt to 300 watts

S/N 100db below 150 watts RMS
into 8Q2

3-year warranty on parts and labor

damping factor greater than 200

Y P |

BOX 1000, DEPT. SR8,ELKHART, INDIANA 46514
CIRCLE NO. 8 ON READER SERVICE CARD
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Stillwater, Okla.

John Bull

® John Bull may rightly be called, as he
was by lgor Kipnis in a May review, the
"Horowitz of his day,” or even the Grand-
father of the Baroque, but he was certainly
not a seventeenth-century Richard Burton,
as Kipnis suggests. Amorous courtier though
he was in his Elizabethan youth, it passes
belief that he entered his fifth decade cuck-
olding swains, more readily believable is
that his Catholic recusancy became insup-
portable to his vacillating royal master,

James 1. In an era where respect for art
and learning walked hand in hand with
violence and repression, it is easy to see that
the compromise of exile would be Dr. Bull's
most likely lot.

The thought of Dr. Bull will remind
many people of A. L. Rowse’s “The OId
Music School at Oxford” from The English
Spirit. Picture the scene: a magic quiet
has descended upon the stilled and sleepy
room. Outside, the enchantment of the bells
of Oxford in summer has fallen upon the
streets and green gardens of the city.” The
narrator's eye roves the oak-panelled walls.
“There is Matthew Locke. He does not seem
jealous that 1 am here, but looks with sur-
prise that he has vanished out of the world.
There in the dark of the corner is Orlando
Gibbons in his flowered satin gown. In the
centre, there is the best portrait of them all:
a brilliant Elizabethan picture of John Bull,
as bright now as the day it was painted. The
portrait says anno aetatis suae 27 [in the
year] 1589. There he is, as if time had
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Joun BuLL (c. 1562-1628)

stayed him at my time of life; had laid a
finger upon him, and stilled the tide of the
ceaseless unchanging waters; a face long and
ridged, auburn hair and candid narrow brow
neat sparse beard and delicate lined lips.
But the main feature of the face, the cold
grey eyes, full of the awareness of death.
He must have charmed his contemporaries
and been beloved by them. Dr. Bull ex
emplified Sir Henry Wotton's ideal of one
"Whose passions not his masters are;/
Whose soul is still prepared for death,/
Untied unto the world by care/ Of public
fame or private breath.”

Davip WiLsoN

Carmel, Cal.

The Viola

® [t was a particular pleasure for me to
read Lester Trimble's lucid and comprehen-
sive review of the Walton and Hindemirh
Viola Concertos (March) as performed by
Paul Doktor (Odyssey 32 16 0368). His re.
marks concerning the viola warrant careful
consideration.

The belief that the viola does not serve
well as a solo instrument has been prevalent
for some time. The traditional arguments
were that because of its size, it was not as
technically adept as the violin. But improved
technical concepts have shown that there is

(Continued on page 16)
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;<| If it were not for the incomparable Shure V-15 Type |
| (IMPROVED) Super-Track, the Shure M91E Hi-Track would be
| equal or superior to any other phono cartridge in trackability . . .
| regardless of price! The astounding thing is that it costs from
i $15.00 to $50.00 less than its lesser counterparts. And, it

features an exclusive “Easy-Mount” design in the bargain.
Trade up to the MI1E now, and to the V-15 Type Il ({(MPROVED)
when your ship comes in. Elliptical Stylus. 3 to 1% grams

— ———

|
! |

00 600 1000 2000 5000 10.000 20000 30,000

(EUEHE 7 tracking. $49.95. Other models with spherical styli, up to 3
TRACKABILITY CHART FOR M91E grams tracking, as low as $39.95.
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Measured at one Gram

Sls-cm=

MO1E HI-TRACK PHONO CARTRIDGE

© 1969, Shure Brothers Inc., 222 Hartrey Ave., Evanston, lllinois 60204
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the Sansui 4000

Here is an exciting new AM/FM Stereo Receiver with outstanding
specifications and features...160 watts (IHF) of music power...
1.8u V (IHF) FM sensitivity ... wide dial linear tuning...two tuning
meters...outputs for 3 sets of stereo speaker systems...FET FM
front end...integrated circuits...just tc name a few.

Seeit, hearit and you'll know why we say that at $349.95, the
Sansui 4000 is the greatest value in its power and price range.
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All silicon preamplifier . with specially designed silicon
transistors for high gainand low noise characteristics.
Built-in voltage stabilizer that overcomes fluctuations in
power voltage.

Linear scale FM band for the most precise FM station
selection.

New FM Stereo noise canceler that eliminates noise on FM
stereo broadcasts without affecting high frequency char-
acteristics.

Two tuning meters for almost unbelievable pin-point ac-
curacy.

Exclusive dial indicator which is actually an electronic de-
vice that illuminates in orange for AM and red for FM.

Sansui 4000’s new printed circuit design features separate P. C.
modules with plug-in multi-connectors for FM MPX, preamplifier
and driver amplifiers, permitting faster more economical servicing.
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ADDITIONAL FEATURES
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Two FM Antenna inputs (75 and 300 ohms) for home or
master antennas.

Two phono inputs (47K and 100K ohms) which match most
cartridges.

All silicon AM Tuner for greatly improved AM reception.
Distortion-free tone controls with friction coupled design.
Black window design that is as practical as it is attractive.
Plus: foolproof output terminals, two AC outlets on rear
panel, high-and low-cut filters, loudness control, headphone
jack, DIN connector, muting switch, stereo reverse and
mono-stereo switches, noiseless push button switches,
speaker selector indicator, protector indicator, heavy fly-
wheel for easy tuning, and much, much more.

hies
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ALL NEW FM PACK with FET, noiseless silicon transistors in the
2nd RF mixer and oscillator stages for the highest sensitivity and
selectivity. Newly designed integrated circuits in the four IF am-
plifiers give the Sansui 4000 outstanding stability and IF rejection.

AN

1 LI AT

N REAR VIEW
SANSUI 4000

SANSUI ELECTRONICS CORP.

Woodside, New York, 11377 e Los Angeles, California, 90007

SANSUI ELECTRIC CO., LTD., Tokyo. Japan s Frankfurta.M., West Germany
Electronic Distributors (Canada), British Columbia
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Mid. U.S.A.

This speaker system distributes its lows
through a complete circle, then spreads them
across your room like a carpat of sound.

It puts the bottom on the bottom, so you
get deep, pure, total bass. We deliver it
through a 15 in. high compliance woofer
with an 18 |b. ceramic magnet structure
(the world’s largest). This immense woofer
magnet combines with those of the mid-
range and tweeter drivers to produce over
one million lines of force. More than
enough reason why this magnificent 3-way
speaker system can handle a full 125 watts
of receiver power per channel without
overload or burnout.

Our full presence mid frequency driver
makes you feel you're listening to a live
performance, while the ultra-sonic domed
tweeter provides crystal clear response
all the way to 20,000 Hz. Then . . . Empire’s
wide-angle acoustic lens diverges even
the highest of these high -frequencies
through a full 160° arc.

The enclosure is a hand-rubbed sonic
column topped with imported marble. This
totally stiff, rigidly damped cabinet pro-
duces no vibrations to color the sound.
Listen to it. Walk around it. Compare it to
any speaker at any price for absolute
fidelity and total transparency. Then see
if you can live with anything eise.

Empire’'s world famous
Royal Grenadier Model
9000 is available thru bet-
ter high fidelity dealers at
$299.95. Other Empire
speakers from $99.95.

Iﬁ[ EM P I R ﬁl Write for free Guide To Sound Design For 1970.

Empire Scientific Corp., 1055 Stewart Ave., Garden City, N. Y. 11530

CIRCLE NO. 15 ON READER SERVICE CARD

almost nothing that can be played on the
violin that cannot be done on the larger in-
strument in the hands of a competent violist.
Also, due to its dark, centrally located regis-
ter, people felt that it lacked the powerful
singing quality of the cello and the piercing
quality of the violin. The fact is, it takes the
best qualities from both, the result being a
rich, mellow, and big-sounding instrument
whose expressive qualities are limited only
by the person who plays it.

LAWRENCE B. WHEELER

New York, N. Y.

The Boozy Muse
@ When Arthur S. Forman (Letters to the
Editor, May) has partaken of his marvelous
Mendelssohn “"Scotch” and his Beethoven
Fifth, I would like to offer him five fingers
(Les Cing Droigts) of Stravinsky to begin
with, some very good Spanish champagne
from Tomds Victoria's “Magnum Mysteri-
um’” to celebrate, an exotic dessert—Arthur
Benjamin’s Jamaican Rum-ba-ba, and, as a
parting gift, a Beethoven "“Waldstein."

M. J. MiLLARD

Vancouver, B.C.

@ Another reference to spiritous liquors in
music for your list: Alban Berg's concert
aria Der Wein.
DaN HERrzoc
Waterloo, la.

Pro-Coppage

@ Reading the June STEREO REVIEW, I no-
ticed that Noel Coppage did not have any
“pro” letters concerning his article on The
Star-Spangled Banuer (February). So here
is one. Another comment was that he should
have shown the virtues of the S-SB. Are
there any ?

If they like, the anti-Coppage correspon-
dents may consider me another member of the
‘cry-baby generation,” as Richard F. Oles
put it in the June Letters column

DAviD J. AHEARN
Norwood, Mass.

® I'm inclined to agree with “'Benedict”
Coppage that the S-SB is obsolete—I
could never reach “the rockets’ red glare”™
or the "bombs bursting in air,” and I cast
my vote for America the Beautiful. There
have been articles and reviews in STEREO
REVIEW that | did not agree with, and many
that 1 have; if you have any more “propa-
ganda,” please publish it.

BRUCE TOOTHMAN

Mannington, W. Va,

Klemperer's Siegfried Idyll
® In the March 1970 issue Martin Bookspan
mentioned in “The Basic Repertoire” that
Klemperer's recording of Wagner's Siegfried
Idyll was not available on tape. It is avail-
able on tape—cassette, that is—as part of
"A Wagner Program™ by Klemperer ( Angel
4XS 35947). The disc version of this cas-
sette does not include the Siegfried 1dyll.
The cassette version is quite good, with very
clear and wide-range stereo sound.

RusseLL Low

San Francisco, Cal.

Myr. Bookspan replies: “My thanks 10 Mr.
Low. At the time of writing about the Sieg-
fried Idyll for ‘The Basic Repertoire, the
Klemperer cassette had not yet become
available.”

STEREO REVIEW



This is a Plug

for High Fidelity's _
Most Liberal <

Service Policy:

If any Scott Modutron printed circuit board
ever needs service, we’ll replace it...
free during the two-year warranty period;
and for only $10 thereafter

Let's face it . .. electronic devices are becoming pro-
gressively more complex, and therefore more difficult
and costly to repair.

Scott engineers have solved this problem two ways.
First, they minimized the need for service through care-
ful selection of parts. Then, they went on to simplify
servicing through use of replaceable Modutron circuit
boards.

WHAT’S A MODUTRON CIRCUIT BOARD?

All major Scott electronic circuits are modularized
on separate plug-in printed circuit boards. Each board
plugs into place on the chassis. This means that a
failure in any major circuit can be repaired instantly
by plugging in a replacement board. Scott’s new Modu-
tron service policy allows replacement of any plug-in
printed circuit board at deliberately low cost . . . no
matter how long you've owned your unit!

HOW DOES THE MODUTRON EXCHANGE
POLICY WORK?

If your Modutron unit ever needs servicing, here's
all you do:

Take or ship your component to a Scott Warranty
Service Station.

Your unit will be electronically tested and the prob-
lem isolated.

The warranty station will exchange the defective
board for a perfect one right from stock, or contact
Scott for air shipment.

Service is faster than ever before, and you pay only
a nominal amount for trouble-shooting, any necessary
alignment, and the standardized $10 exchange cost (or
the equivalent in 1970 purchasing power) of a perfect
factory-rebuilt Modutron circuit board, providing there
has been no physical damage to the original board.
HOW DOES THIS AFFECT MY WARRANTY?

The Modutron exchange policy is a supplement to
Scott's regular Two-Year warranty. During the first two
years of ownership, there is no charge for either parts
or labor costs. The Modutron exchange policy is addi-
tional protection . . . assuring you of continued service
at minimal cost no matter how long you keep your Scott
unit. Scott is proud of its long-standing policy of servic-
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ing its products regardless of age. Even today, Scott
owners can bring in amplifiers they bought in 1947,
Scott’s first year of production, and receive prompt,
complete service.

SCOTT AUDIO COMPONENT, LOUDSPEAKER SYSTEM,
AND STERED MUSIC SYSTEM WARRANTY

Al H.H. Scott professional quality tuners, amplifiers,
receivers, compact stereo music systems, and loudspeaker
systems are warranted against defects in material and
workmanship for two years from the date of sale to the
consumer. The unit must be delivered to and picked up
from either an authorized Scott warranty service station or
the Customer Service Department, H.H. Scott, Inc., 117
Powdermill Road, Maynard, Massachusetts 01754,

This warranty covers repair and/or replacement of any
part found by the manufacturer, or his agent, to be
defective, including any associated labor cost.

The above warranty does not apply to (1) accessory parts
explicitly covered by the field warranty of an original man-
ufacturer (2) units subjectec to accidental damage or mis-
use in violation of instructions; (3) normal wear and tear;
(4) units repaired or alterec¢ by other than authorized ser-
vice agencies; and (5) units with rembved or defaced
serial number.

HOW WILL THIS AFFECT FUTURE SERVICE COSTS?
The 1970 CONSUMERS GUIDE published by BUYERS

GUIDE magazine says . . . “as for out-of warranty re-

pairs, modular circuit design can cut service bills by

40-80% compared to what it costs to have a non-modu-

lar receiver repaired.’

WHAT SCOTT UNITS ARE COVERED?

Most of Scott's new receivers, plus all Scott com-
ponents presently under development, incorporate Mod-
utron construction. Included are the 342C FM stereo
receiver, the 382C AM/FM stereo receiver, the 386
high-power AM/FM siereo receiver, and the Scott 2506
compact stereo systems.

[l SCOTT

H. H. Scott, Inc.
111 Powdermill Road, Maynard, Mass. 01754

Export: Scott International, Maynard, Mass. 01754
©14970, H. H. Scott, Inc.

17



NEW PRODUCTS

A ROUNDUP OF THE LATEST HIGH-FIDELITY EQUIPMENT

©® IMF is marketing the Studio speaker
system, a four-way design with a fre-
quency response of 30 to 20,000 Hz =3
dB. The 10-inch woofer and the 4-inch
mid-range units have laminated plastic
cones. Their rear radiations are directed
into ‘‘transmission lines”—separate
acoustical paths within the enclosure
that are filled with materials of various
densities and sound-absorbing character-
istics. High frequencies are handled by
a 2Y5-inch tweeter and a ¥;-inch super
tweeter. Crossover points are at 750, 3,500, and 13,000 Hz.
Separate level controls for the mid-range and high-fre-
quency units vary their outputs over a +2-dB range in 1-dB
steps. The nominal impedance of the Studio speaker sys-
tem is 8 ohms; it is recommended for use with amplifiers
capable of at least 25 watts output per channel. Available
in teak or walnut finish and weighing 70 pounds, the sys-
tem measures 355 x 15 x 14 inches. Price: $300.
Circle 143 on reader service card

® Nortronics has made available a free leaflet (No.
7260) describing visual, tactile, and aural tests for deter-
mining if the heads of a tape recorder are worn. A labeled
diagram illustrates the kinds of wear that can be expected
after a machine has been in use for some time. A chart
showing expected head life for various conditions of opera-
tion is included.
Circle 144 on reader service card

® Advent has introduced its Model 200 stereo cassette
deck, incorporating “B-type” Dolby noise-reduction circuits
that achieve a 10-dB improvement in signal-to-noise ratio
over conventional units. The Dolby circuits are switched in
or out by one of the ten piano-type push keys located on
the front edge of the deck’s top panel. An indicator light
shows when the Dolby circuits are in use. Another push
key changes the recording bias and playback equalization

so that the deck can be properly set up for the currently
available low-noise cassettes and for the chromium dioxide
formulations to be available in the future. The eight re-
maining push keys select mono or stereo input, power on/
off, and control the transport functions. At the end of a
cassette the transport motor automatically shuts off.

When used with low-noise, high-output cassettes, the
Model 200 has a frequency response of approximately 30
to 14,000 Hz. Wow and flutter are 0.15 per cent. The deck
has a single large recording-level meter that responds to
the channel with the higher signal level at any given
moment; it can also be switched to read the level of either
channel alone. There are separate recording-level controls
for each channel, a single playback-level control, and a
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headphone jack. Calibration controls at the rear of the deck
permit adjustment for prerecorded Dolbyized cassettes. The
Model 200 measures 143 x 10% x 3% inches, weighs 14
pounds, and comes on a walnut-finish base.

Circle 145 on reader service card

® RCA is marketing four simple audio
electronic kits. Each is battery operated and

%)g:g::ﬂgr includes an integrated circuit (IC) along
. with other circuit components. The kits are:
- a microphone preamplifier (KC4000), a
ey ey two-channel mixer (KC4001), an audio
4‘-;5 - oscillator (KC4002), and an oscillator-am-

plifier (KC4003, shown) which has a rated
power output of 15 watt. Packed in a trans-
parent plastic case for rack display, each kit
contains circuit components, predrilled
printed-circuit boards, and instructions. A
soldering fron and hand tools are needed for assembly.
Also available is a kit enclosure and hardware pack
(KC4500) that consists of a plastic case with input and
output jacks and on/off switch for housing kits KC4000,
KC4001, or KC4002. Associated hardware is included. Sug-
gested retail prices of the kits range from $4.95 to $8.95.
Circle 146 on reader service card

® David Clark has redesigned their
Clark /100 series of stereo headphones,
adding three new models with different
nominal impedances. The phones use dy-
namic transducers with Mylar cones and
ceramic magnets, and can handle inputs
of up to one watt continuous power. Sen-
sitivity at 1,000 Hz is 105 dB with an in-
put of one milliwatt. Frequency response is 20 to 16,000
Hz. The phones have adjustable earpieces, foam-padded
headbands and ear cushions, and come with a 9-foot coiled
cable terminating in a standard three-connector phone plug.
Prices: 100A (17 ohms), $50; 103A (300 ohms) $50;
106A (600 ohms), $55.
Circle 147 on reader service card

® Marantz’s new Model 23 AM/stereo FM tuner has a
signal-strength tuning meter and a channel-center tuning
meter that can be switched to indicate multipath, enabling
the user to orient his antenna for minimum distortion. The
front-panel mode selector has positions for AM, stereo and
mono FM, and high-frequency blend. The threshold of the

switchable interstation-noise muting function can be ad-
justed by means of a control on the rear panel. There is
also an output-level control. The Model 23 has an FM sen-
sitivity of better than 2.4 microvolts and a capture ratio of
2.5 dB. FM frequency response is =<1 dB from 20 to 15,000
Hz. Selectivity is 80 dB, image rejection is better than 78
dB, and harmonic distortion is 0.5 per cent in the stereo
mode. The stereo separation is 40 dB at 1,000 Hz. Termi-
(Continued on page 20)
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Altec's new Dynamic Force
They're built

With a new 15-inch Dynamic Force
woofer for better reproduction of low
frequencies. Both Altec’s new Barcelona
and Granada speaker systems incor-
porate this all-new woofer. It features a
long voice coil with edge wound, pre-
flattened copper wire and a magnetic
structure of extremely high flux field.
Working together in our intinite baffle
enclosure, this speaker is capable of
producing a Dynamic Force against the
compressed air in the cabinet of up to
16 psi. This greatly improves low fre-
quency transient performance, extends
low-end response and reduces distortion
while maintaining medium efficiency.

With a large sectoral horn for better
controlled angular distribution of mids
and highs. This exclusive horn enables
the new Barcelona and Granada to keep
the off-axis frequency responses of mids
and highs almost identical to the on-
axis responses— even in the critical mid
range (above 500 Hz) where most low
frequency speakers have a narrow angle
of distribution. This large sectoral horn
aiso helps extend the direct field which
is where you hear the original acoustics
of the recording rather than the acous-
tics of your listening room.

Built a little bettgr.

ALTEL [

A QUALITY COMPANY OF LTV LING ALTEC. INC.

Systems.

a little better.

With more hand-sanding and hand-
finishing for finer cabinetry. The hand-
rubbed natural walnut cabinets of Altec’s
new Barcelona and Granada feature an
infinite baffle design inside the enclosure
with snap-on fretwork grilles outside. To
ensure both quality and beauty, these
pieces of fine furniture have been indi-
vidually hand-sanded prabably more
than any other speaker cabinets on the
market today.

Altec's new Barcelona (873A) sells for
$550.00. Altec’'s new Granada (875A)
sells for $450.00. Write for our complete,
new catalog. Altec Lansing, 1515 South
Manchester Ave., Anaheim, Calif. 92803,




NEW PRODUCTS

A ROUNDUP OF THE LATEST HIGH-FIDELITY EQUIPMENT

nals for both 300- and 75-ohm antenna lead-in are pro-
vided. The AM section of the Model 23 has a sensitivity of
better than 11 microvolts. There is a built-in ferrite-bar an-
tenna as well as terminals for an external antenna. The
dimensions of the Model 23 are 153 x 5% x 12V5 inches.
Price: $259. An oiled walnut cabinet costs $32.50.

Circle 148 on reader service card

® Rabco has modified their SL-8 radially tracking tone
arm so that the arm is lowered and raised by a motor-
driven mechanical linkage. (In the previous model the arm
was lowered by hand against spring tension until it locked
into the playing position, and was raised by the spring at

the end of a record or when a lever on the arm carriage
was depressed.) The new model, which can be distinguished
by the characters “SL-8E” on its nameplate, has a cam
wheel adjacent to its battery-powered lift motor. Depress.
ing a yellow lever on the arm carriage causes the wheel to
rotate 180 degrees, thereby lowering or raising the arm in
about seven seconds. The raising mechanism is also auto-
matically tripped at the end of a record. Price of the SL-SE:
$169.50. Older Rabco arms can be converted to SL-8E's for
$30 if returned to the manufacturer.
Circle 149 on reader service card

® Sansui’s new 5000A AM/stereo FM receiver has a fre-
quency response of 10 to 50,000 Hz and a continuous
power output of 55 watts per channel into 8-ohm loads.
The power bandwidth is 15 to 30,000 Hz. Harmonic dis-
tortion is 0.8 per cent, and IM distortion is under 0.8 per
cent. Hum and noise are below —65 dB at the phono in-
put and —80 dB at the high-level inputs. The FM section
has a sensitivity of 1.8 microvolts, greater than 50 dB
selectivity, and a stereo separation of 35 dB. Besides the

usual volume, balance, and tone controls (separate bass
and treble for each channel), the Sansui S000A has a
speaker-selector switch with positions for one pair of main
speakers and two pairs of remote speakers, as well as com-
binations of either remote pair with the main pair.
Loudness, FM interstation-noise muting, mode, and high-
and low-cut filters are switched through pushbuttons, as
are a stereo-FM-only function and two tape-monitor fa-
cilities, one of which is connected to a second set of tape
input and output jacks on the front panel. The input selec-
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tor can be set for tape head, phono, AM, FM, FM-auto, or
auxiliary inputs. There are tuning meters for FM signal
strength and channel center, and a front-panel headphone
jack. The rear-panel facilities include spring-loaded speak-
er terminals, 300- and 75-ohm FM-antenna inputs with a
local/distant switch, an interstation-noise-muting threshold
control, and a ferrite-bar AM antenna. The output tran-
sistors of the amplifier section are protected both by fuses
and power-limiting circuits. A front-panel indicator lamp
lights when the latter are acting. The Sansui 5000A mea-
sures 175 x 473 x 1415 inches. Price: $449.95. An op-
tional walnut cabinet costs $22.50.
Circle 150 on reader service card

® Pioneer has made available a free 28-page color cata-
log illustrating and describing its current line of audio
products for home use. Among the components featured
are stereo receivers, integrated amplifiers, preamplifiers,
power amplifiers, tuners, speaker systems, headphones, and
the Pioneer turntable and tape deck. Brief specifications are
given for each item, as well as suggested retail prices.
Circle 151 on reader service card

® Magnesonics is marketing the
Erasette 200B cassette tape degaus-
ser, said to be more effective than
the erase facilities of cassette re-
corders in removing recorded sig-
nals and noise. The Erasette, which
is 4 x 315 x 23 inches, is powered
by four AA cells. The cassette, its
reels locked in position by a detachable holder, is passed
slowly across the upper surface of the Erasette while a
pushbutton at its upper left corner is depressed. The cas-
sette will be erased to a noise level of 65 dB below 0 VU.
Suggested tetail price of the Erasette 200B: $15.95.
Circle 152 on reader service card

® James B. Lansing has intro-
duced their Aquarius line of
speaker systems, comprising four
models in various price, size, and
styling categories. The Aquarius |
(shown) is a three-way, 8-ohm
system that employs diffraction
slots in front of the drivers for
dispersion. The 10-inch woofer, 5-
inch mid-range, and 2-inch tweeter
are driven through a crossover
network that provides for consider-
able overlap in the frequencies handled by each. Frequency
band assignments are: woofer, below 1,000 Hz; mid-range
speaker, 300 to 8,000 Hz; tweeter, above 3,000 Hz. The
manufacturer recommends that amplifiers with power of at
least 15 watts per channel continuous be used with the sys-
tem (power-handling capability is 40 watts of program
material). The Aquarius 1 has a black contour-molded
grille and comes finished in white or oiled walnut. Its di-
mensions are 20 x 20 x 135 inches. Price: $288; the
optional base shown is $27 extra. Other models in the
Aquarius line use various diffracting and reflecting mecha-
nisms to achieve diffusion throughout the listening room
without dependence on wall or ceiling surfaces.
Circle 153 on reader service card

STEREO REVIEW



Speakers that speak
for themselves

from JVC

| I— |'|!|§,ﬁ|!0|-o¢

Hook 'em up and give a listen.
They'll not only speak for them-
selves, they'll have something to
say about the condition of your re-
cords and the quality of your stereo
system.

And with JVC’s 5303 omni-direc-
tional system, the message will be
delivered with full stereo effect
anywhere in the room. All 'round

, Catching On Fast

¥ 5304

features: four free edge woofers and
four horn-type tweeters to handle
up to 80 watts input from 20 to
20,000Hz. Gives you a full 360
degrees of sound diffusion. Just
listen.

Check the other JVC systems, too.
Models 5340 and 5304, powerful
4-way systems with multi-channel
inputs. Handle 40 watts RMS and
80 watts peak. The 30 watt 5320
and 25 watt 5310 3-way book-shelf
systems also deliver full range JVC-
quality sound.

Get more information about JVC
speakers and the name of the dealer
handling JVC products in your area.
Just drop us a line and we’ll make
the introduction.

5303:3199.95, 5304 :$149.95, 5310: §69.95,
5320:$99.95, 5340 : §229.95.

JVC America, Inc., 50-35, 56th Road, Maspeth, New York, N.Y. 11378 A Subsidiary of Victor Company of Japan, Limited, Tokyo, Japan
CIRCLE NO. 21 ON READER SERVICE CARD
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1970 —WINTER $1.35
ELECTRONIC EXPERIMENTER'S
HANDBOOKX

148 pages of the most fascinating
and challenging construction proj-
ects for the electronics hobbyists.
All with complete schematics, il
lustrations, parts list, and easy-
to-follow instructions that guaran-
B tee you perfect finished products.

1970—SPRING $1.50
ELECTRONIC EXPERIMENTER'S
HANDBQOKX

Another big package containing

the most challenging, fun-to-build

electronics projects ever! Be sure

= ' to order this one today!
X

1970 $1.35

STEREO/HI-FI DIRECTORY
Giant 180 page buyer’s guide list
ing more than 1,600 individual
Stereo/Hi-Fi components by 176
manufacturers. Nine individual sec.
tions complete with specs, photos,
prices—the works!

For Knowledge. -
For Profit. .. For Sheer

1 /
Electronics Enjoyment:

1970 $1.35
TAPE RECORDER ANNUAL

Over 130 pages covering every as-
pect of tape recording. Complete
buyer’s guide to the brands and
models on the market. Expert tips
on equipment — making better
tapes — editing — copying —
everything you want and need to
know about tape recording.

1970 $1.35
COMMUNICATIONS
HANDBOOK
148 fact packed pages for the CB,
SWL or HAM. Equipment buyer's
guide — photos — tables — charts
— getting a license — everything
to make this the world's most com-

plete guide to communications.

1970 $1.35
ELECTRONICS INSTALLATION
& SERVICING HANDBOOK

For the serviceman who Is also a
businessman — the hobbyist who
is also a perfectionist! Covers all
8 areas of consumer electronics
servicing — all the tricks of the
trade—in one complete, up-to-date
guide. This is the industry’s “*how
to’" book for installing and serv-
icing consumer electronics equip-
ment.

‘TAPE RECORDER %5

ZIFF-DAVIS SERVICE DIVISION @ Dept.W 1
595 Broadway, New York, N.Y. 10012
Please send me the annuals I've checked below: 1
[] 1970 Electronle Experimenter’s Handbook - Winter i
] 1970 Electronic Experimenter’s Handbook - Spring [
[] 1970 Stereo/Hi-Fi Directory
(] 1970 Tape Recorder Annuali
B 1970 Communications Handbook

1970 Elect. Installation & Servicing Handbook

includes an additional 25¢ per cz;py for shipping
and handling  ( Outside U.S.A. all magazines are
$2.00 per copy, postpaid.)

print name

address

city

state zip

SR-870

r
i
1
1
1
1
]
1
(] I am enclosing § My remittance
1
]
]
i
|
]
]
8 == pAYMENT MUST BE ENCLOSED WITH ORDER == &
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Speakers for Rock
I bave a highly rated acoustic-

Q. suspension speaker system driv-
en by a fairly expensive 100-watt re-
cetver. My major musical interest is in
rock and roll, and I find that my system
simply does not give me the sound qual-
ity I feel it should. When I play my
records and contrast them with the live
performances by the same groups, I find
that although the records have greater
clarity, all the “‘sock” or “impact” is lost.
I am becoming convinced that I need
larger speakers (of the kind used by
rock groups) and a more powerful am-
plifier in order to get the kind of sound
that I want. Am I on the right track?

CHARLES LOSSER

San Francisco, Calif.

Yes and no. There are several
o different things involved here
that help confuse the issue. Theoretical-
ly, what we want from any record-play-
back system is accurate reproduction.
In other words, what we want it to do is
give us what is on the record, neither
more nor less. On the other hand. a
speaker connected to a music-instrunient
amplifier is operating in a situation
where anything it does is okay as long
as it manages to hold together physical.
ly and create the kind of sonic effect
the musician wants. In other words, the
music-imstrument amplifier and speaker
are sound producers; the home hi-fi sys-
tem is a sound reproducer.

Now let's look at the guestion of son-
ic impact. This quality, which | almost
always hear at live rock performances
and which can frequently be heard at
discotheques, is probably mostly concen-
trated in the bass frequencies somewhere
below perbaps 100 Hz. But becanse of the
way the human ear works (the Fletch-
er-Munson effect), it comes throngh
only when the sound is very loud.
Your '"100-watt” receiver, 1 suspect,
simply does not have enough reserve
power to drive your low-efficiency acous-
tic-suspension speakers to the high bass
volume that you want. What happens is
that the amplifier goes into overdrive
distortion (clipping) on the bass peaks,
and hence does 5ot deliver real bass
fundanentals but rather the upper bhar-

o, S ok
AUDIO QUESTIONS

By LARRY KLEIN

e et o

& ANSWERS

monics (over 100 Hz). which may sound
like bass, but have a “flabby," as op.
posed to "solid” quality. You can check
this hypothesis by substituting another
amplifier with a true 60-watt-per-chan-
nel or higher rating and see if it makes
the difference.

Another possibility is that you simply
don't play yonr records lond enough
1o create the subjective effect you want.
I know that if I tried to approach in
my apartment the sound-pressure levels
[ hear at live rock concerts, 1 would
have the neighbors within a radius of
several floors phoning the fuzz.

A third possibility, thongh an unlikely
one, is that your speakers simply aren't
up to the job of playing at the levels
you desire. So perbaps “larger speak-
ers” either horns or bass-reflex types,
might be the ansuer for youn. But stay
away from speakers designed specifical-
ly for music-instrument use. They just
don't have the clarity and the frequen-
cy range (particularly with respect to
the high [requencies) required for good
teproduction of any kind of music.

Matched Speakers

Though I realize that most audio-
o philes prefer to use matched
speakers in their sterco systems, | have
been told that room acoustics can vary
so much from point to point that the
differences between many brands of
high-quality speakers are negligible by
comparison. I have also heard that, with
speakers of lesser quality, unmatched
speakers can sometimes make up for

each other’s inadequacies.
ALLEN GOODMAN
New York, N.Y.

What you have been rold about

e 100m aconstics and the differ
ences between many high-quality speak-
ers is true. People who have heard the
same speaker cither in different rooms
or in different parts of the same room
are [requently astonished by the dif-
ferences in tonal balance. In regard to
the second part of your question, I can-
not conceive of a circumstance where
it would really be advantageons to buy

(Continued on page 24)
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The new Sony savings plan: $134.95

Four-Track Stereophonic and Mono-
phonic Recording and Playback. Seven-
inch reel capacity provides hours and
hours of stereo enjoyment. Stereo
headphone jack for private listening.

A Really Spectacular Buy. The new solid- Autcmatic sentinel shut-off. Two VU
state stereophonic Sony model 252-D meters. Pause control. Three-digit tape
is loaded with exciting quality features counter. Record interlock. Separate
including sound-with-sound! Hand- record selector buttons. Vertical or
somely mounted in a low profile walnut horizontal operation

wood cabinet. Here is the most tape
deck recorder for the money. And it's a
Sony!

Non-Magnetizing Record
Head. Head magnetization
build-up—the most com-
mon cause of tape hiss—
has been eliminated by an
exclusive Sony circuit
which prevents any tran-
sient surge of bias current
to the record head.

Scrape Flutter Filter. Special
precision idler mechanism
located between erase and
record/playback heads elim-
inates tape modulation dis-
tortion. This feature formerly
found only on professional
studio equipment. ’

Sound-with-Sound. A versatile
feature that enables you to re-
cord on one channel while lis-
tening to the other. Idea!l for
learning or teaching foreign
languages as well as perfecting
diction, singing and instru
mental music.

Instant Tape Threading. Ex-
clusive Sony Retractomatic
pinch roller permits simple
one-hand tape threading.
An automatic tape lifter
protects heads from wear
during fast forward and
rewind.

Vibration-Free Motor. An important new
Sony development utilizing “floating”
shock absorber action to isolate com-
pletely any motor vibration from the tape
mechanism.

Sony Mode! 252-D. Just $134.95! For your
free copy of our latest tape recorder cata-
log, please write to Mr. Phillips, Sony/
Superscope, Inc., 8144 Vineland Avenue,
Sun Valley, California 91352.

| SON Y ST ~ e

You never heard it so good.

©1970, SUPERSCOPE, INC.



In 1948, University Sound
made home high fidelity possible.

In 1970, we made it perfect.

In 1948 University unveiled the
world’s first popularly priced,
full fidelity speaker—the 6201

—and home high fidelity was @v—*

born.

THE VYEGAS

Twice as big as a good-sized
bookshelf speaker. With four
times the sound. For about
the same kind of money. 15"
wcoler and large enclosura
mean the biggest, sharpest
bass you've ever heard —
regardiess of price. .

Specifications: Free-standing,
thse=-way speaker system

PROJECT M

ULTRA D

UNIVERSITY SOUNL: the finest, rtost complete line of
nigh fioelity speaker systems in the world from the world’s
leading manutfacturer of electroacovustic products.

.. In 1970 University unveils the
\\ finest, fullest line of high fidel-

| ity products in the world—and
/) home high fidelity is finally

perfected.

B Frequency Response: 25-
20,000 Hz ® Power Handling
Capacity: 35 watts IPM ® Im-
pedance: 8 ohms ® Compo-
nenis: University M-15T, 15"
three-way full-range speaker
B Controls: Continuously var-
iable brilliance control reces-
sed in back B Finish: oiled
walnut B Dimensions: 23" x
24” (W) x 15” (D) ®m Walnut
base cptional

P.O. Boxn 26105, Oklahoma City, Oklahema ¢ A quality company of LTV Ling Altec, Inc.
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ummatched speakers. The argument for
doing so usnally goes: "If you have one
speaker that has a lot of mid-range and
treble but no bass, it should be matched
y a speaker with a lot af bass and ne
mid-range and treble” But a little
thought will show you that your best
choice would be two speakers with as
wide a frequency range as possible. You
wonld be better off 1rying to make cor-
rections with tone controls and the
sweeter /mid-range level controls on the
backs of the speakers than trying to
buy speaker systems that have comple-
mentary irregularities.

My experience has been that it is far
more important to match the npper-end
response of systems than their bass-re-
production characteristics. Whereas bass
below about 250 Hz is nondirectional,
the upper frequencies are divectional,
and if, for example. you have a left-
channel speaker with a strong high-fre-
quency peak and a relatively smooth
right-channel speaker, there will tend to
be a shift of stereo perspective whon
music embodying the frequency of the
peak is played. The same holds true i
respect 1o dispersion. It would be a good
idea to get speakers whose high-fre-
quency dispersion chardcieristics are rel-
atively similar; otherwise, the loss of
high frequencies in sonie areas may re-
sult in an unstable stereo image.

Multiplex Adapters
I own an old Pilot receiver that
Q. is equipped with a multiplex
jack. But I neglected to buy the Pilot
multiplexer that adapts the unit for
stereo FM reception. I now find that
Pilot has gone out of business. Do you
know where I could obtain an adapter
for this unit?
Harry F. SCHUTE
Willow Grove, Pa.

For several reasons, | would sug-
o gest that you look into the pos-
sibility of buying a new stereo tuner.
rather than a stereo adapier for your old
one. Most mono tuners were not de-
signed to have the phase linearity, or 1he
bandwidith, that is required for adequate
stereo reception. While it is possible to
connect a multiplex adapter to almost
any older mono tuner, the results, in re-
gard to distortion and separation, will
almost surely not be np 10 the standards
f even the inexpensive modern stereo
tuners. In addition, 10 get the best from
the adapter, it should be adjusted to the
specific tuner that it is being used with,
which in turn should be freshly aligned.
You can see how the cost of alignment
plus the cost of the adapter starts to ap-
proach the cost of one of the inexpensive
new stereo tuners. And there is a good
chance that a new siereo solid-state tun-
er will outperforn—in almost every area_
-an older mono tube job that in its day
cost perbaps twice as nuch.
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WARNING:The

uarantee on these

tape heads is due to
expire in1995

The newly developed pressure-sintered ferrite record and
playback heads in the Concord Mark Ill tape deck carry a
25 year guarantee. These diamond-hard heads maintain
their original high standard of performance longer than
any others. There's no significant headwear, no deteriora-
tion in frequency response or signal-to-noise ratio — even
under conditions of constant use.

But, there's more to recommend the Mark Il than just
the heads. The hysteresis synchronous drive motor assures
a speed accuracy of 97.7% with line voltage variation of
from 100 to 128 volts. Three heads with a 2-micron gap
playback head deliver a 20 to 27,000 Hz response. It has
advance-design IC preamplifiers —four of them. A unique
flip-up head cover for easy access, and head-gap position
markings for precise editing. Dynamic muting suppresses
hiss. The tape transport mechanism assures a fast start-up
—you don't miss a note. Two tape tension arms stamp out
burble. A special flutter filter eliminates flutter due to tape

scrape, cogging action. Consider these ‘capabilities —
sound-on-sound, variable echo, cue/pause control, inde-
pendent record-indicator lights for each channel, and two
calibreted VU meters. The Mark Ill, under $250. The Mark
I, uncer $200 is similer to the Mark Ill except that it has
territe erase head and high-Mu laminated recording and
playbeck heads.

The top-of-the-line Mark IV has all of the performance
quality and convenience of the Mark |l plus dual capstan
electronic automatic reverse and continuous play, no
metal foil of signal required on the tape. Under $300.
Today, buy the tape deck that you'll
still be enjoying in 1995 For free . ‘
Concord Comparison Ckrart, write ST b 1 Y
to: Concord Electronics Corporation, | | ((ﬁ
1935 Armacost Avenue, Lcs Angeles, b

Calif. 80025. Subsidiary of Ehren- €. 250
reich Photo-Optical Ind, Inc. [E28 = E. H

Concord Mark Il




BEST BUYS on all top
quality components
and tape decks. IN-
TERNATIONAL carries
the most complete se-
lection of hi fi and
photographic equip-
ment on the East

Coast. When youcan't

buy it anywhere else,
rely on us. ATTEN-
TION, Mid-West and
West Coast readers:
INTERNATIONAL
guarantees fast serv-
ice. Trade-ins wel-
come. Catalogs.

HI FI & CAMERA
DISTRIBUTORS

2031 Merritt Ave.
Baltimore, Md. 21222
Telephone: (301) 288-1710
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please
write for a

By HANS H. FANTEL

’ T w
AUDIO BASICS

HE basic phenomena of sound, some of which | have been exploring
Tin this column lately, are experienced by each of us individually through
a mechanism that is by far the most intricate and ingenious of all “audio
components”—the human ear.

As far back as the Renaissance, simple anatomic dissection had made it
quite evident how sound vibrations travel through the mechanism of the ear:
from the ear drum, through a linkage of three small bones in the middle ear,
to a flexible oval membrane that affects the fluid in a spiral chamber called the
cochlea, the main organ of the inner ear. Early anatomists could also see that
the cochlea was connected to the brain by a large bundle of nerves. But the
function of these parts did not become clear until the beginning of experimental
research in the physiology of hearing, pioneered by Helmholtz in Germany
roughly a hundred years ago. Even today, however, many aspects of audition
still remain the subject of debate and speculation.

After the invention of the telephone and the discovery that nerves carry
messages in the form of electric impulses, it was readily assumed that the
ear works more or less like a microphone, converting sound vibrations into
corresponding electrical signals which are then transmitted to the brain through
the auditory nerves. On further investigation, however, this elegantly simple
theory turned out to be far too simple. For one thing, nerves don’t work like
wires; they cannot carry a continuous electrical signal. Instead, they fire off a
series of separate pulses at certain intervals, no faster than about 500 per second.
How, then, can an audio signal of many thousands of cycles per second be
transmitted over the auditory nerves?

The answer, at least in part, was found in the early Thirties by a Hungarian
researcher named Georg von Békésy, who discovered that different areas of
the cochlea—the spiral tube of the inner ear—respond to different frequencies.
By tracing the nerves from different cochlear areas, he also found that they
connect to correspondingly different locations in the brain. He concluded that
we perceive pitch according to the places in the ear and the brain stimulated
by a particular frequency.

The “place theory,” however, could not account for some observable facts
of hearing—notably the ability of the ear to reconstruct the fundamental fre-
quency of a tone from its harmonics alone. This is the factor that gives us
the illusion of hearing bass notes even from a small radio that does not
actually reproduce these low frequencies. Thus the ear and brain “hear”
frequencies even if their corresponding places of stimulation are not really
being actuated. Consequently, some factor besides place of stimulation must
be involved. According to the so-called “volley” theory, the brain “counts”
the nerve impulses from various locations of the cochlea and interprets the

WRITE YOUR NAME AND ADDRESS
HERE, CUT AND POST THIS COUPON or
write a scparate letter to: |
records and recording
75 Victoria Street, London, S.W.1., England

pulse count as pitch and timbre. Just what sort of unconscious computa-
tion is performed by the brain is still a mystery, but a combination of local-
ized stimulation and pulse counting may be the basic mechanism of pitch

addresc | perception.
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CAN YOU GUESS

WHICH FACTOR IS MOST RESPONSIBLE FOR
THE LEADING POSITION OF THE BOSE 901
DIRECT/REFLECTING™ SPEAKER SYSTEM?

ISIT:

1 The Rave Reviews?

(Circle the number at the bottom of this page on your reader service
card for complete reprints of the seven reviews and a list of
BOSE dealers in your area.)

2 The 12 Years of Research? _ cccarch that went

beyond the collection of graphs and numerical data into the basic problems of
correlating the perception of music with speaker design parameters.

(Copies of the Audio Engineering Society paper ‘ON THE DESIGN,
MEASUREMENT AND EVALUATION OF LOUDSPEAKERS’, by Dr. A. G. Bose,
are available from BOSE Corp. for fifty cents.)

3 The Sound of Music Through the 901?

(Enjoy it at your nearest BOSE dealer or in the more comfortable
surroundings of your friend’'s home.)

THE ANSWER:

(AS INDICATED BY CUSTOMER SURVEYS)

"ININIH3ILX3 IHL 3AYIN
JAVH NOA "314V 1S3N0O3Y SIHL IMVYN 3IM AHM
31VIO3dddVY AINO 11IM NOA "30ldd HO 3ZIS
40 SS310HVO3IH 'SHINVYIAAS HIHLO ANV HLIM
NOSIHVYdNOO 1034IA NI 06 3509 3HL OL N3LSIN

‘punos BulAnq aie noy “iotiadns se aziuboodal
Aleyetpawwl [[Im noA Jeyl Alljepi} B yum dISnw aonp Bose 901
-01d 0} Auj1ge s, 106 2y} uodn A|819|dwOD S)SaL Yolym  DIRECT/PEFLECTING

Spesker System —

JO 8oueAs|a1 ay) yoieasal 10 smainal BuiAng Jou sie N T
noA — aq pInoys }l Moy S,JBY | "L06 8Y) 109|8S 08198]S Eaualuzer. Shghily
0} SI8woomau jeyl pue |0 By} 10} apel) siayeads ST SO g
[lews pue abie| JO0 Sisaumo ey} UOSEsl Jofew ay) facing and

pedestal base exted

‘1ey AQ ‘st |06 9y} JO punos sy} ley} moys SASAINS ay)
‘1N9g "1L06 3S0O9 9y} 0} uajsi| 0} 9jdoad asned SMmalAs.
aABJ By} pue 9jqissod (e } opew ydieasal ayl

You can hear the difference now.

— O SE.-

East Natick industrial Park Natick, Massachusetts 01760
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Model 808D
Cartridge
Tape Deck

~ .
‘j.. euge Mg

M—AF“:

The unbeatable

Model S915 Speaker

" Model 120 Stareo Receiver

combination for
cartridge sound

ROBERTS’ Model 808D 8-track
cartridge stereo tape deck, Model
120 solid state AM/FM stereo re-
ceiver, and S915 hi-fi stereo speaker
system brings the ultimate in 8
track cartridge sound to the audio
perfectionist. The 1-micron head
reproduces exciting high notes and
mellow, vibrant low tones. You can
record 8-track cartridges yourself
and play them back in your car
stereo or hi-fi system for hours of
uninterrupted stereo music.

ROBERTS 808D Cartridge
Stereo Tape Deck

8-track cartridge stereo recording/
playback @ Fast forward controle -

28

micron head (with lifetime guaran-
tee) ® Cartridge program selector
©3-3/4 ipse®Automatic stop ®Fre-

quency response: 50—15,000Hz
+3dbeSize: 13-1/2”x9-1/2"x5-
3/8”

ROBERTS 120 Solid State
AM/FM Stereo Receiver

Power amplifier: 100 W music
power®Harmonic distortion: less
than 0.8% at rated output Tuner:
Frequency range: FM 88— 108MHz,
AMbB535 —1605KHz @ Harmonic dis-
tortion: FM less than 0.8% @FM
stereo separation: better than 35db
®Size: 5-1/4"x17-1/2” x13-3/8"
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ROBERTS S915

Hi-Fi Stereo Speaker System
Woofer: 10” @ Tweeter: 3-1/27 ®
Impedance: 8ohmseMax. power
input: 25W eFrequency response:
50—17.000Hze®Size: 20-1/2" x12-
1/2”7x10-1/2” eache®Weight: 17.6
Ibs each

The Pro Line

ROBERTS

Division of Rheem Manufacturing Company
Los Angeles. California 90016

STEREO REVIEW



EQUIPM

ENT T

ST REPOR

By HIRSCH-HOUCK LABORATORIES

e Marantz Model 22 AM /Stereo FM Receiver
o James B. Lansing SE 460 Stereo Power Amplifier
e Astrocom/Marlux Model 407 Tape Deck
e Perpetuum-Ebner PE 2038 and 2040 Automatic Turntables

MARANTZ MODEL 22
AM/STEREO FM RECEIVER

® THE performance of this new receiver can only be de-
scribed as superb. It is the first Marantz receiver to include
an AM tuner, the quality of which seems to be at least as
good as any other currently available. However, the FM
and audio sections of the Marantz Model 22 decisively set
it apart from other receivers, and prove that, if the manu-
facturer wants to, it is possible to design an integrated
receiver that will match the performance of the most ad-
vanced separate components.

The Model 22 (manufactured in Japan to Marantz speci-
fications) measures 17 x 5% x 14 inches overall, and has
an impressive array of operating controls and features.
There are two tuning meters—one that indicates the rela-
tive signal strength on FM and AM, and the other for zero-
center FM tuning. The receiver has a clever and effective
method for indicating and minimizing multipath distostion.
When the ANTENNA TUNING button next to the meters is
pressed, the FM if. and detector circuits are temporarily
replaced by a separate i.f. amplifier and AM detector,
whose output goes to the zero-center tuning mcter and the
audio amplifiers. A perfect FM signal has no AM com-
ponent, so the meter would read zero and no sound would
be heard if such a signal were tuned in. In practice, some
AM is always introduced by multipath reception, causing
distortion and impaired separation in severe cases. When
AM is present, the meter “kicks” upward from its center
position and a distorted sound is heard in the speakers.
When the antenna is set or rotated for minimum sound
and meter movement, FM reception is optimized. Releasing
the button restores normal FM reception. The whole pro-
cess takes less time to perform than to describe. It appears
to be as effective as the cathode-ray indicator used in
Marantz’s more expensive components, and is probably
easier for most people to use. Before leaving the tuner sec-

TECHNICAL TALK

In place of his regular Technical Taik column this

month, Julian Hirsch has supplied us with an extend-

ed examination of the speaker-testing procedures em-

ployed at Hirsch-Houck Laboratories. The article will

be found on page 53 of this issue, and the regular
’ Technical Talk feature will resume in its usual place

next month.
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tion, we have two additional comments. The horizontally
oriented flywheel (a feature of previous Marantz tuners
and receivers) used in place of a conventional tuning knob
may not be to everyone’s taste. And the dial calibrations,
which are at 2-MHz intervals, are not linearly distributed,
which sometimes makes it difficult to identify a desired sta-
tion in a crowded portion of the FM band.

The usual functions of input selection, balance, volume,
and bass and treble are handled by knobs, with concentric
separate tone controls for the two channels. The available
inputs, besides AM and FM, include TAPE, AUX, and two
magnetic-phono inputs. All other controls are pushbuttons—
eleven in all. They include the a.c. power switch, tape moni-
toring, a high-frequency blend circuit for stereo-FM noise
reduction, high- and low-cut filters, loudness compensation,
FM interstation-noise muting, and two pushbuttons for
energizing either or both of two pairs of speakers. Two last
pushbuttons are used for mono/stereo operation. Depress-
ing either one alone puts the signal in that channel (left or
right) through both speakers; depressing both pushbuttons
parallels the channels for mono listening.

The usual tape-recorder outputs and inputs are in the
rear. They are paralleled by a pair of stereo (three-circuit)
phone jacks on the panel. This allows a second tape re-
corder to be connected into the system, and signals can be
dubbed from one recorder onto the other. A headphone
jack completes the front-panel arrangement. In the rear of
the receiver, spring-loaded clips are used for speaker and
antenna connections. They require no screwdriver and are
without doubt the most convenient, safe, and positive-act-
ing connections we have come across.

The FM tuner has an FET front end, and there are
three IC's plus two ceramic filters in the i.f. amplifier. The
stereo-FM separation of the Marantz Model 22 was by far
the best, over the widest frequency range, that we have yet
measured on an FM receivet, and we suspect that much of
this can be credited to the if. filter design. We are now
convinced that ceramic filters can be at least as good as
crystal filters in FM tuners, insofar as their phase linearity
is concerned. The stereo-FM separation exceeded 40 dB be-
tween 200 and 1,500 Hz, and was better than 23 dB from
30 to 15,000 Hz. Until we tested this receiver, we did not
believe our test equipment was that good!

We measured an IHF sensitivity of 2.65 microvolts, with
limiting nearly complete at 4 microvolts. Thus the actual,
effective sensitivity of the Model 22 is about as good as
that of many receivers with higher IHF sensitivities. Its
distortion was less than our generator’s residual of 0.5 per
cent for inputs exceeding 7 microvolts. Capture ratio was
2.4 dB, and FM frequency response was flat within =+0.5
dB from 30 to 15,000 Hz. Normally this order of flatness
is obtained only when the receiver lacks a filter to remove
19- and 38-kHz components from the multiplex decoder
outputs. However, the almost completc absence of these
frequencies from the receiver’s outputs suggests that
Marantz has incorporated an unusually refined and effective
low-pass fiiter in the Model 22.  (Continued on page 33)
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Now everybody can afford one.

Once you had to be & cattle baron, a
railroad heiress, or at least the duke of a
small duchy to own a Marantz. But now

our receivers begin at prizes more suited
to those who enjoy rich tastes but do not
have a princely pocketbook.

Until last year, the _east-expensive
Marantz stereo receiver you could buy
cost $695.00! Today, Merantz receivers

are available in other than very-high

price ranges. True, you can still invest
$995.00 for a Marantz razeiver, but now

we have receivers starting as low as $219.
For the budget-minded n:usic -lover, the
new Model 26 AM-FM Stereo Receiver is
today’s most powerful low -price buy.

20 watts RMS continuous 20-20 KHz (39
watts THF) built with the same quality as
our most expenswe units. Price —only $219!

L twice the power

the Mode
]ust for ,'ou Only $319

han twice th2

The Marantz Receiver.

Llarantz Model 25 AM-7M Stereo
EReceiver/Compact. It has roem at the top
o drop in your favorite Dual, Garrard,
= Miracord record changer fo form a
eomplete compact system. Just $379.

Zere is one of our most axcwerful popular-
ariced AM-FM Stereo Re=eivers. The
Marantz Model 22. Eights watts RMS
eantinuous power (120 watts I[HF . It
Jeatures two sensitive tuning meters for
arecise station tuning ard maximum
sgnal strength. Yours for $449.

And now the regent of receivers, the
incomparable Marantz Medel 19 FM
Stereo, the world’s only ~=ceiver with a
ouilt-in oscilloscope. It displays with a
visual electronic pattern sixseparate
characteristics needed tc optimize FM
and Stereo performance. Price? $995.

F.egardless of price, every Marantz
component is built with the same careful
aftsmanship and quality materials.

" Your local dealer will be Dleased to

cemonstrate Marantz ra22jvers. Taen

.-_:' \‘_ll"
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©Marantz Co., Inc., 1970. A subsidiary of Superscope, Inc., P.O. Box 99A, Sun ¥alley, Calif. 91352. Send for free catalog.
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Sedrgram’s\k _,/‘ Canadian.

Known by the Eompany it keep:

If you’re modest

about your success,

let the Smooth Canadian
speak for you.

Seagram’s V.O. not only says you

8 can afford the smoothest, lightest Canadian

| whisky of all; it says you have the taste

to recognize the smoothest, lightest Canadian
whisky of all. And lots of taste is

just as impressive as lots of money. Don’t
 you think?
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The audio amplifiers are rated by Marantz at 40 watts
per channel into 8 ohms, both channels operating, with
less than 0.3 per cent harmonic or IM distortion between
20 and 20,000 Hz. These are impressive specifications for
a receiver, but not nearly as impressive as the figures we
measured. The IM distortion, less than 0.05 per cent at 0.1
watt, was about 0.1 per cent in the 1 to 10 watt range,
0.13 per cent at the rated 40 watts, and did not rise sig-
nificantly until clipping occurred at about 50 watts. The
1,000-Hz harmonic distortion dropped from 0.076 per cent
at 0.1 watt to about 0.015 per cent from 2.5 to 37 watts,
reaching 0.017 per cent at 40 watts and 0.2 per cent at 50
watts. Into 4-ohm loads, available power was about 23 per
cent greater than with 8-ohm loads, and into 16 ohms it
was about 40 per cent less.

At the rated 40-watt output, harmonic distortion was
under 0.14 per cent from 20 to 20,000 Hz, and was typical-
ly 0.1 per cent. At half power or less, it was under 0.06
per cent over the full frequency range, and averaged about
0.025 per cent.

The phono inputs required only 1.3 millivolts for 10
watts output, yet did not overload until 67 millivolts was
applied. Hum and noise were exceedingly low: —80 dB
on AUX and —77 dB on PHONO, referred to 10 watts. The
RIAA equalization was accurate to 0.7 dB over its range.
With the tone controls centered, the frequency response
was as flat as we could measure—about +0.1 dB from 20
to 20,000 Hz. The tone-control characteristics were excellent,
with the inftlection points moving inward as the controls
were advanced, and with negligible effect on mid-range re-
sponse. The filters had very moderate 6-dB-per-octave
slopes, with their —3-dB points at 80 and 5,000 Hz.

JAMES B. LANSING SE460
STEREO POWER AMPLIFIER

® WHEN we tested the SE400S power amplifier (STEREO
REVIEW, October, 1968), we were slightly frustrated by
limitations in our test equipment that prevented us from
measuring distortion below 0.1 per cent—a distortion level
that the amplifier didn’t reach until it was driven well be-
yond its rated output. Since then we have acquired a Rad-
ford distortion measuring system that extends our THD
(total harmonic distortion) measuring capability down to
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‘—r ,‘.ﬁ — YT pp— T T :”. —
MARANTZ 22 =

REFERENCE POWER (40w) .
0.5 | PR RN TR HALF POWER (-3¢8) 1
| e e @ i | OW POWER (- 1028}

0.2]

[ ST

PER CENT HARMONIC DISTORTION

B - s B
| | O
-02] = t L?MI sedse yesebopodaanantent?
oo p!
LR ay T,

| {
.0t NN T "

I} i d i
20 50 100 200 800 LLLH 2kH:
FREQUENCY IN Hz (CYCLES PER SECOND)

4

RETEY i
SkHz  40kH: 20
kM1

+ac

T T T T T

RELATIVE LEVEL IN DECIBELS
w

MOD AT <00f

1 5 B 0 2 s wo Sk ©n 208 SOk 1004
R.F.TEST-SIGNAL INPUT IN MICROVOLTS (U

The performance of the Marantz Model 22 is undoubted-
ly better than 99 per cent of the program material it will
ever be called upon to handle. Only a few of the most
expensive amplifiers can compare with it in distortion and
response characteristics. To the extent that we were able
to measure them, its FM-tuner frequency response, separa-
tion, and distortion have not been surpassed by anything in
our experience. In view of these facts, the price of the
Marantz Model 22 ($449 in a walnut-finish metal cabinet)
would seem to be moderate indeed. An optional walnut
cabinet is $25.50.

For more information, circie 156 on reader service card

0.002 per cent. Most recently, we have improved our inter-
modulation-distortion measurement facility by the addition
of a Techron IM analyzer (made by Crown International )
whose residual distortion is well under 0.005 per cent.
Therefore, when we received the new JBL SE460 amplifier
for testing, we felt confident that we could measure its true
performance.

The JBL SE460 stereo power amplifier is essentially sim-
ilar to the SE400S in circuitry, size, and styling, but is
rated at 60 watts per channel instead of 40 watts. It uses
a direct-coupled differential-amplifier circuit with overall
d.c. feedback. (The owner’s manual warns that none of
the speaker-output terminals should ever be grounded or
connected to each other.) There are no audio transformers
or coupling capacitors except for an input blocking capaci-
tor, and the circuit has notable stability and transient-
recovery characteristics. The amplifier is quite compact,

(Continued on page 36)
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Murray Allen owns one of
the world’s keenest cars.
He played sax and clarinet

wit.
like Skitch Henderson's
and Bobby Sherwood's
before becoming an
engineer. And has done
sessions for Bobby Melton,
The Hi-Lo’'s, Julie London
and many other famous
names. Murray was onc of
the first to experiment in
multi-track recording and
reccntlly pioneered in the
use of I6-track. He is now
with Universal Recording
Studios where he
engineers records and
commercials, including
the Schlitz and United
Air Lines television
campaigns which are
currently on the air.

He was also Audio
Consultant to Science
Research Associates.

big name bands

An audio
the new

“The VM professionals are really worthy of the name.
L33 I've never seen so much professional control in home-type
==~ equipment.”

“The VM 1521 receiver, for example, does a lot of things
. even more expensive units I've played with can’t.”

“The bass and treble controls really give you a lot of room. And it’s
'got a high and low filter you can switch in and out. The separation is
| terrific, too.”

“I mean you can take something like a bass and clarinet duo and
completely isolate the bass on one channel, then completely isolate the
'clarinet on the other.”

“Another thing, I live in an area where FM is very RFy. The VM 1521
has a new filter that handles it better than anything I’ve heard.”
‘ “The speakers are something else, too. VM calls them the Spiral Reflex
'System. Built on the twin wave theory. That’s very efficient. And clean.
Really clean. Especially the percussions. Even the transients don’t get
distorted. It even gets those low guitar sounds.”

“And I really like the VM 1555 automatic turntable. The cueing. The belt-driven
platter. The extra length on the tone arm. The photo-electric tripping mechanism.
All of them are terrific.”

“And the spindle gently lowers records all the way down

to the stopped platter. Really takes good care of them.”

The VM
PROFESSIONAL 1521
Semiconductor
complement: 49
transistors, 30 diodes,
3 I1Cs, 2 MOSFETs ¢ FM
circuit: four ganged
front end with
2dual gate
MOSFETSs for
lower cross
modulation,
greater
sensitivity and
overload; 5 pole
phase lincar
torodial filters
and 2 ICs for
selectivity,
sensitivity and
I limiting that
/ surpasses all
/ previous standards
! in this price range
/{ e AMPLIFIER: Power
output; bandwidth,
40 watts RMS/
channel power at less
than 0.5%¢ distortion;
bandwidth 9-30 KHz
e |[M distortion: less than
0.5% e Frequency
response 1 db 20 Hz-
20 KHz ¢ TUNER
Sensitivity: 1.5 uv for 30
db quieting e Signal to
noise ratio: db
e Capture ratio: 1.8 db
® Selectivity: —75 db
® SM 100‘% MOD
distortion: less than 0.5%
® Stereo separation: 40
db at 1 Hz ¢ linage
rejection: —90 dTJ o IF
rejection: —100db
® Spurious response
rejection: —100 db
¢ Comes complete with
cabinet of oiled walnut
venecr hardwood at no
extra cost. (Model 1520,
shme as above except 25
watts RMS/channel
power.)

CIRCLE NO. 42 ON

READER SERVICE CARD



engineer talks about
VM professionals.

THE VM PROFESSIONAL
“SPIRAL REFLEX
SYSTEM” 84

The speakers’ back waves
are channeled through a
spiral configuration
acoustical tunnel so that
the back and front waves
blend in phase and the
high frequencies of the
back wave are completely
eliminated; the result is
exceptionally clean
frequency response with
extended bass and high
efficiency ® Specakers:
high compliance, air-
suspension type, 8”
woofer, 32" cone type
tweeter ® Response: 35-
20,000 Hz ® Power Rating:
80 watts peak, 40 watts
RMS e Cabinet is Pecan
solids and veneers with
inlays of Carpathian

Elm Burl.

“You know how hard it is to reproduce a clean

Absolutely no wow.”

“I listened to an album I engineered on a VM
professional rig, and I can honestly sayv it was
closer to the master tape than I'd ever heard.

I could even hear tape noise which is really rare.”

“I've decided to take my VM professional outfit
to my office. Every cay I deal with people
who really know a good
sound when they hear it.”

“And it always pays to
make a good
impression.”

For engineering specs on :
the complete VM Professional Series write:

VM CORPORATION

Dept. 74, P.O. Box 1247, Benton Harbor, Michigan 49022
or call direct, Area Code 616-925-8841. (Ask for Dept. 74.)

CIRCLE NO. 42 ON READER SERVICE CARD

piano or harp. Well, the 1555 does a beautiful job.

THE VM
PROFESSIONAL 1555
Two synchronous motors
—24-pole for turntable, one
for changer mechanism

¢ Belt driven, completely
isolated, low mass,
dynamically balanced
turntable ® Gentle
lowering spindle

® Automatic record size
sensor system ® Photo cell
cycle-change sensor
eliminates side pressure
and trip noise ® Piston-
damped 2-way cue control
® 912" tone arm (from
pivot to stylus); the .
longest on any automatic
turntable ¢ Piano-key
control center isolated
from turntable and pick-up
arm ¢ Built-in anti-skate
system ® Detachable head
o Tracking error: 112
degrees maximum over
entire record ® Rumble:
—52 db (CBS weighting)
e Comes complete with
Shure magnetic cartridge
and attractive walnut
base with dust cover.
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considering its high power. It measures 4% inches high x
153 inches wide x 7% inches deep and weighs about 20
pounds,

Because of its low idling current, the SE460 can be left
on permanently without becoming more than faintly warm
to the touch. Each channel has its own input-level adjust-
ment and a relatively low input impedance of 25,000 ohms,
which should be compatible with any good preamplifier.

® OsviousLy designed to offer professional features and
appearance in a moderately priced home tape deck, the
Astrocom/Marlux Model 407 immediately impressed us as
a carefully thought-out, well-made machine. Its transport
functions are completely under the control of solenoids, ac-
tuated by pushbuttons that require only a very light touch.
All visible metal parts on the transport are finely finished,
and the cast-metal head cover, when raised upward on its
hinges to expose the straight-line tape path, reveals four
heads protected by a thick, transparent plastic plate. The
deck has three motors, and the two speeds (74 and 33

36

Like the SE400S, the SE460 can be purchased with option:
al plug-in equalizing boards that adjust its response and
damping factor for optimum performance with any JBL
speaker as well as some other makes of speaker. As test-
ed, the response was set flat and the damping factor was
high (it 1s rated at 32 for 8-ohm loads).

In our tests, the SE460 delivered 75 watts per channel
into 8-chm loads at 1,000 Hz with both channels driven
to the clipping point. With 4-ohm loads, the output was
slightly over 100 watts; into 16 ohms it was about 45
watts. A 0.37-volt input signal drove the amplifier to 10
watts output, and the noise in its output was 83.5 dB be-
low 10 watts. The frequency response was extremely flat,
within +0.05 dB from 20 to 20,000 Hz. It was down 3
dB at 210 kHz and 1.3 dB at our lower measurement limit
of 5 Hz

At 1,000 Hz, the distortion was under 0.05 per cent at
0.1 watt, falling smoothly to slightly under 0.01 per cent
between 7 and 30 watts, and increasing to 0.025 per cent
at the rated 60-watt output. The distortion was 0.1 per
cent just below the clipping point of 75 watts. The IM
distortion characteristic was very similar, starting at 0.06
per cent for 0.1 watt, dropping to under 0.015 per cent
between 8 and 30 watts, and increasing to 0.06 per cent
at 60 watts.

At 60 watts per channel, the distortion was under 0.02
per cent from 20 to 1,000 Hz, increasing to 0.05 per cent
at 10,000 Hz and 0.09 per cent at 20,000 Hz. At half
power or less, the distortion was under 0.01 per cent from
40 to about 2,000 Hz, under 0.05 per cent all the way to
20,000 Hz, and under 0.02 per cent at 20 Hz.

Needless to say, the JBL SE460 performed essentially
as a perfect amplifier in listening tests. It has the power
to drive any speaker, and its distortions were not only in-
audible, but were not even measurable without the most
advanced test equipment. Like the SE400S (which is still
available), the SE460 cannot be faulted in any respect,
and it offers even more power at a nominal increase in
price. The JBL SE460 in a handsome matte-finish steel
cabinet sells for $342 with flat equalization (as tested), or
$354 with equalizer boards.

For more information, circle 157 on reader service card

ips) are selected by a pushbutton. The capstan is driven by
a hysteresis-synchronous motor, and electro-dynamic brak-
ing is applied to the reel motors.

The Astrocom/Marlux 407 plays in both directions, and
can be set to reverse automatically by attaching a foil strip
to the tape. It can also be reversed manually at any time
simply by pressing the REVERSE button. The two basic
operating pushbuttons are flanked by fast-forward and re-
wind buttons, and a prominent red sTOp button is in the
middle of the group. In addition, there is an a.c.-power
button and a tape-tension button that provides the ap-
propriate tension for standard 1.5-mil tape or for the thin-
ner 1-mil and 0.5-mil tapes.

At the right of the transport is the electronic section. It
has concentric gain controls for the two high-level line in-
puts, and another pair for the microphone inputs. The
latter are designed for dynamic microphones with a 10,000-
ohm impedance. The inputs can be mixed. At the top of
the electronics section are concentric playback-level con-
trols. The two VU meters are located above two record-
safety buttons, which must be pressed when the tape is set
in motion if a recording is to be made. A red light above
each button signifies that the corresponding channel is in
the record mode.

(Continned on page 38)
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There are 202 parts
in a Garrard automatic turntable.

We make allbuta

Today's automatic turntable is a
beastly sophisticated device.

The Garrard SL95B, below, has
202 different parts.

That is, unless we tally the “parts”
that go into such final assembly parts
as the motor and pickup arm. In which
case the total is more like 700.

A few of these parts we buy. Mostly
springs, clips and bits of trim.

But the parts that make a Garrard
perform, or not perform, we make our-
selves.

To buy or not to buy

At our Swindon works, in England,
a sign reads “If we can't buy surpass-
ing quality and absolute accuracy, we
make it ourselves.”

E. W. Mortimer, Director of Engi-
neering Staff and a Garrard employee
since 1919, says “That sign has been
there as long as | can remember.

“But considering the precision of
today’s component turntables, and the
tolerances we must work to, the atti-
tude it represents is more critical now
than it was even ten years ago.”

Our Synchro-Lab motor is a perfect
example.

To limit friction {and rumble) to
the irreducible minimum, we super-
finish each rotor shaft to one micro-
inch.

The bearings are machined to a

piddling few.

tolerance of plus or minus one ten-
thousandth of an inch. Motor pulleys
must meet the same standard.

“When you make them yourself,”
observes Mr. Mortimer ‘“you can be
that finicky. That, actually, is what sets
us apart.”

Mass produced, by hand

Despite its place as the world’s
largest producer of component auto-
matic turntables, Garrard stubbornly
eschews mass production techniques.

Every Garrard is still made by hand.

Each person who assembles a part
tests that finished assembly.

And before each turntable is
packed in its carton, 26 final tests are
performed.

Thus, we're assured that the preci-
sion achieved in its parts is not lost
in its whole.

Swindon, sweet Swindon

In fairness to other makers, we
confess to a special advantage.
Our home.

At last census the total population
of Swindon, England was 97,234. Gar-
rard employs a rather large share of
them, and has for fifty years.

“Not everyone has been here from
the year one as | have,” smiles Morti-
mer “but we have 256 employees with
us over 25 years. Many are second and
third generation.

“It's hardly your average labor
force. Everyone feels a part of it.”

The sum of our parts

Today's SL95B is the most highly
perfected automatic turntable you can
tuy, regardless of price.

Its revolutionary two-stage synchro-
rous motor produces unvarying speed
despite extreme variations in line vol-
tage.

Its new counterweight adjustment
screw lets you balance the tone arm
mass to within a hundredth of a gram.

Its patented sliding weight anti-
skating control is permanently accu-
rate.

And its exclusive two-point record
support provides unerringly gentle rec-
ord handling.

You can enjoy the SL95B, the sum

of all our parts, for $129.50.

Or other Garrard component
models, the sum of fewer parts, for
as little as $44.50.

Your dealer can help you decide,

arrarnd

British Industries Co.
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Finally, therc are pushbutton switches for transferring the
program from either track to the other. This permits sound-
on-sound recording, or adding echo while making a record-
ing. Between the two ECHO buttons is a source/tape monitor
button that connects either the input or the playback-am-
plifier outputs to the line outputs. The input and output
jacks (phono type) are located in the rear of the unit, as
is a duplicate input-output DIN connector and a stereo
headphone jack that will drive low-impedance phones. The
deck comes on a handsome wooden base measuring 21
inches wide x 145 inches high x 1014 inches deep, and it
weighs 40 pounds.

Just about the only feature we would like to see added
to the 407 is a pause control. However, recording levels
can be set up with the tape stationary and the transport
starts quite positively when the control button is pressed,
unlike those of some machines that need a pause control to
overcome a sluggish or uneven start.

Each Astrocom/Marlux 407 recorder is supplied with an
individual frequency-response calibration chart, mad® dur-
ing the thorough test it receives before shipment to the
dealer. We measured the record-playback response of the 407
by first recording the signal and then rewinding the tape
to play it back. Playback measurements made with the
machine in the record mode were influenced by the 8s-
kHz bias signal appearing at the line outputs. This did not
interfere with normal monitoring operation, but did confuse
the test instrument readings. The machine is sect up for
Audiotape Formula 15 (similar to 3M Type 203) which
we used for our tests.

PERPETUUM-EBNER PE 2038 AND 2040
AUTOMATIC TURNTABLES

® THESE two automatic turntables are the successors to
PE’'s Models 2018 and 2020, reported on in the October
1969 and May 1968 issues, respectively. Although the new
units have the same basic design and operating features as
their predecessors, some improvements have been added.

One feature of special interest on the PE record players
is the provision for adjustment of vertical-tracking angle at
the cartridge shell. With most automatic turntables the
vertical-tracking angle changes to some degree during auto-
matic play as records are added to the stack on the platter.
The PE machines have a small knob on the front of the
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The record-playback response at 715 ips was down only
0.5 dB at 20,000 Hz from its 1,000-Hz level. Head fringing
cffects caused some non-audible low-frequency irregularity,
and the output was down about 6 dB at 20 Hz. The over-
all record-playback response was excellent—within =+1.5
dB from 40 to 20,000 Hz. At 3% ips the response was =2
dB from 20 to 13,000 Hz.

The NAB frequency response, checked over its range
with the Ampex quarter-track test tapes, was flat within
0.5 dB from 200 to 15,000 Hz at 715 ips and down only
about 2 dB at 50 Hz. At 3% ips, it was down 0.5 dB at
7,500 Hz and 2.5 dB at 50 Hz. The response was essential-
ly the same in both playing directions.

The transport operated as well as its fine appearance
suggested. The wow was 0.02 per cent at both speeds.
Flutter in the forward direction was an excellent 0.065 per
cent at 715 ips, and 0.085 per cent at 3% ips. In the re-
verse direction, flutter was 0.1 per cent at hoth speeds. The
tape speeds were exact, and we appreciated the very fast
and smooth high-speed winding of the 407, which handled
1,800 feet of tape in less than 58 seconds.

The distortion was under 1.6 per cent with recording
levels as great as 4-10 dB (far off-scale on the meters ).
The signal-to-nosse ratio was 54 dB at both speeds, referred
to a 4-6 dB input. A line input of 0.12 volt or a micro-
phone input of 0.75 millivolt was needed for 0-dB record-
ing level, and the corresponding line output was 0.78 volt.

In an A-B comparison of input and output signals, the
Astrocom/Marlux 407-did a truly excellent job at 714 ips.
Even with FM interstation hiss as a “program” (one of the
most severe tests of a tape recorder), virtually no difference
could be heard between the input and output signals. At
3% ips, a slight loss of highs was audible on some pro-
gram material, but it was certainly not obtrusive. The
transport controls operated smoothly, with no tendency to
spill or break tape under any conditions of use. In sum, it’s
safe to say that the operating features, design, and con-
struction of the Astrocom/Marlux 407 make it an excellent
value, well beyond what one expects to find in a tape deck
selling for only $379.95.

For more information, circle 158 on reader service card

cartridge plug-in slide that tilts the phono cartridge up or
down when turned. Numerals from | to 8 appear in a
small window on the top of the arm head as the knob is
rotated, enabling the user to set the correct vertical-track-
ing angle for any record in a stack of eight. For example,
position number 1 would be used for manual play of a
single record. Position 4 gives the correct vertical-tracking
angle (if the cartridge has been designed—and installed—
correctly) for the center of a stack of eight records.
Another interesting aspect of the PE mechanical design
is the method of sensing record size. A small feeler next to
the turntable projects up from the motor board when the
changer mechanism is activated. This tests for the presence
of a 12-inch record on the platter, and indexes the arm ap-
propriately if one is encountered. A second feeler near the
center of the turntable is partially depressed when either a
10 or 12-inch record 1s on the turntable. If the center feeler
is depressed partially and the outer feeler does not contact
a record, the arm indexes for a 10-inch disc. If no record
is on the turntable, the inner feeler is fully extended, and
the arm will not leave the rest. This protects the phono
stylus against damage from striking the rubber mat on the
platter. A 7-inch record will fully depress the inner feeler,
indexing the arm accordingly. This very ingenious indexing
and protective system worked flawlessly during our ex-
tensive use of these record players.
(Continued on page 40)
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Never before
has there been a
receiver like the 387.
Power and purpose are implicit
in its every distinctive line . . .
from its bold new high-visibility dial face to
the sweep of its comprehensive control panel.
And just wait until you experience the 387’s effortless
performance! A new kind of receiver power is yours to commmand
instantaneous, undistorted, unmatched for flexibility and responsiveness.

Inside, the 387 justifies its advanced exterior. Here are -omorrow’s electrcnics . . .
Integrated Circuits, Field Effect Transistors, solderless connections, and electronic safeguard
systems to keep the 387’s 270 Watts of power totally usable under all conditions.

Decades of manufacturing experience and engineering skill have gone into the 387. But to really
appreciate how its designers have totally rejected the ordinary, you must see it and hear it.

SCOTT 387 AM/FM STEREO RECEIVER

—

FM STEREO PERFECTUNE
M AM

PHONO

EXTRA

Computer- activated "Perfectune”
light: Perfectune computer de-
cides when you’re tuned for the
best reception and lowest distor-

i A

New Modutron Circuit Board Ex-
change Policy: Takes over after your
warranty expires; insures quick, inex-
pensive replacement of any plug-in

Ultra-reliable Integrated Cir-
cuits: Seven IC’s are included in
the 387 totalling 91 transis-
tors, 28 diodes, and 109 resistors.

-

New solderless connection tech-
niques: Tension-wrapped termi-
nal connections plus plug-in cir-
cuit modules result in the kind of

tion, then snaps on the Perfectune
light.

387 SPECIFICATIONS

AMPLIFIER SECTION: Total power (+1 dB) 270 Watts @
4 Ohms; IHF music power, 220 Watts @ 4 Ohms; 140 Watts
8 Ohms; Continuous output, with one channel driven,
100/100 Watts @ 4 Ohms; 63/63 Watts @ 8 Ohms; Continu-

ous output, with both channels driven, 85/85 Watts @ 4
Ohms; 55/55 Watts @ 8 Ohms; Harmonic distortion, 0.5% at
rated output; IHF power bandwidth, 10 Hz — 38 kHz; Hum
and noise, phone, —70 dB. TUNER SECTION: (FM); Usable
sensitivity (IHF), 1.9 uV; Stereo separation, 40 dB; Capture
ratio, 2.5 dB; Signal/Noise ratio, 65 dB; Cross modulation
rejection, 80 dB; Selectivity, 42 dB. TUNER SECTION
(AM); Sensitivity (IHF), 4 uV @ 600 kHz; Selectivity (IHF),
32dB.

Price: $449.95 Accessory case, extra.

Prices and specifications subject to change without notice.

printed circuit board for as long as
you own your Scott unit.

reliability associated with aero-
space applications.

NSCOTT

For detailed specifications, write:

H. H. Scott, Inc., Dept. 245-08

111 Powdermill Road, Maynard, Mass. 01754
Export: Scott International, Maynard, Mass. 01754
© 1970, H. H. Scott, Inc.
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Like the previous PE models, the 2040 (shown above)
and 2038 are supplied with both an automatic-play spindle
and a single-play spindle that rotates with the platter. The
automatic-play spindle supports the record stack by means
of three prongs projecting from the shaft. The record-drop-
ping action is quite gentle.

The principal external change in the new models is the
use of a separate cueing lever (with damped raising and
lowering) instead of combining this function with the
single lever that controls the other operations of the turn
table. Because of this change, it is no longer necessary to
wait about 18 seconds for the cycling action to take place
before a single record can be played manually. Now one
simply moves the control lever to MANUAL, positions the
arm over the record, and lowers it by means of the cueing
lever. In automatic operation, the PE players still have a
rather long change cycle (about 20 seconds), but this is a
minor inconvenience when playing a stack of records. Aside
from the cueing modification, the only other change we
could find on the new models was the elimination of the
16%;-rpm speed, making them three-speed machines.

The PE record players are driven by a husky four-pole
induction motor that is virtually unaffected by line-voltage
changes. The speed is adjustable over a =+3-per-cent range
about each nominal speed. The arms on the two machines
are identical, with a tracking-force dial calibrated in 0.5-
gram steps from 0 to 6 grams. The very low arm friction
makes it easy to balance the arm unambiguously, and we
found the tracking-force calibration to be accurate within
about 0.1 gram or better. The tracking ¢rror was quite low,
reaching a maximum of about 0.7 degree per inch at a
3-inch radius.

On the PE 2038, anti-skating correction is applied by a
dial that is concentric with the tracking-force dial and
similarly calibrated. On the PE 2040 there is a separate dial
on the motor board calibrated atbitrarily from 0 to 10. The

The Case Of:

instruction manuals give the recommended settings for styli
of different dimensions. We found that the anti-skating
compensation of the PE 2038 had to be set about 1.5 grams
higher than recommended for best results, The PE 2040
like its predecessor, did not have enough anti-skating cor
rection available even at the maximum setting when an
elliptical stylus tracking at 1.5 grams was used. On both
models the antiskating force tended to cause the arm to
drift outward slightly when it was lowered by means of the
cueing lever.

The PE 2038 has a 10l-inch non-ferrous cast turn-
table weighing 414 pounds. The PE 2040 turntable is a
massive non-ferrous casting 113 inches in diameter and 7
pounds in weight. The wow and flutter of both units were
virtually identical, measuring 0.08 per cent and about 0.04
to 0.05 per cent, respectively. This is approximately what
we measured on the older models. However, we found ap-
preciably lower rumble on the new PE turntables—some 5
to 7 dB lower than on the former ones. For the PE 2038,
the rumble was —32 dB (lateral and vertical combined)
and —37 dB (lateral only). For the PE 2040, the figures
were respectively —39 dB and —42 dB. These are very
nearly the residual rumble of our test records, and are
about as low as we have measured on any turntable.

In operation, the two PE units behaved identically, and
we were impressed by their smoothness and mechanical
quietness. They give a positive impression of good work-
manship and finish, and now that the manual mode of
operation has been speeded up, our only criticism of the
earlier PE units has been eliminated. The PE record play
ers, in their respective price ranges, are strongly competitive
and are very good values. The PE 2038 sells for $115 and
the PE 2040 for $145. Wood bases and dust covers are $8
each for both models. A deluxe combination base and dust
cover is also available.

For more Information, circle 159 on reader service card

New JansZen Electrostatics vs.
Traditional Size And Expense

If you've always wanted to add the natural
sound transparency of Electrostatic
speakers to your system but assumed they
were hulky and expensive, hear JansZen's
case: We make the beautitul little Electro-
static 130 that can fit right on top of vour
speakers. Now through handmade Elec-
trostatic elements you can add mid/high
range “REALISM PLUS" — 500-30,000
Hz. The JansZen Z-700 bookshelf pro-
vides the full range. 30-30.000 Hz, for
those who are starting out and want Elec-
trostatic clarity only improved JansZen
speakers can produce.

These compact Electrostatics are priced
down with comparably sized units. Really!
See, it only takes a little to make a hig
difference in your listening . . . thanks to
JansZen.

JansZen 130

Write us for complete information and a free copy of Arthur Janszen's test report on Electrostatics.

*JansZen speakers incorporate designs by Arthur A. Janszen and are made exclusively in the United States by

ELECTRONIC INDUSTRIES, INC., 7516 42nd Ave. No., Minneapolis, Minn. 55427
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When you’re young
your ears are sharp and your pocket book is flat

And you can hear every dB of difference between
what you can afford and what you'd like to.

Sony understands.

So we brought out an inexpensive amplifier and
tuner that look and sound .almost as good as the
expensive ones.

The FM stereo/FM-AM tuner has switchable AFC,
solid-state i.f. filters, FET's and everything you need
to bring in all stations richly, clearly, enjovably.

The amp has 44 watts of IHF power, a front-panel
Aux input, high filter, tape monitor, speaker switching
and a sexy, sliding balance control.

And, they sell for one hundred twenty dollars
each—complete with walnut cabinet.

We call the tuner the ST-5600, and the amp the
TA-1010. You'll call them nicer names. Enjoy these
at your hi-fi dealer. Sony Corporation of America,
47-47 Van Dam Street, Long Island City, N.Y. 11101.

THE SONY: STEREO TWINS, $120 EACH
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Until Now There Has Been One Stereo Receive;
Obviously Superior To All Others—
The Heathkit® AR-15

Now There Are Three
1. Heathkit® AR-1F
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—150 Watt AM/FM/FM Stereo Receiver

The receiver that started the trend to new concepts in circuitry is still judged the world’s finest . . . by owners, electronic
experts and testing labs. Here are some of the many reasons why. The AR-15 delivers 150 watts music power from its
69 transistor, 43 diode, 2 IC’s circuit — 75 watts per channel. Harmonic and IM distortion are both less than 0.5% at
full output. The FM tuner has a cascode 2-stage FET RF amplifier and an FET mixer to provide high overload capability,
excellent cross modulation and image rejection. The use of two crystal filters in the IF section is a Heath first in the in-
dustry and provides an ideally shaped bandpass and adjacent channel selectivity impossible with conventional methods.
Two Integrated Circuits in the IF amplifier provide hard limiting, excellent temperature stability and increased reliability.
The FM tuner boasts sensitivity of 1.8 uV, selectivity of 70 dB and harmonic & IM distortion both less than 0.57 . . .
you'll hear stations you didn’t even know existed, and the elaborate noise-operated squelch, adjustable phase control,
stereo threshold control and FM stereo noise filter will let you hear them in the clearest, most natural way possible. Other
features include two front panel stereo headphone jacks, positive circuit protection. transformerless outputs, loudness
switch, stereo only switch, front panel input level controls, recessed outputs, Tone Flat control, a massive electronically
filtered power supply and *‘Black Magic” panel lighting. Whether you choose the kit model or the factory assembled and
tested version, you have chosen the world’s finest stereo receiver . . . the Heathkit AR-15.

Kit AR-15, (less cabinet), 34 Ibs......... ..o $349.95*
Assembled ARW-15, (less cabinet), 34 1bs............

Assembled AE-16, optional walnut cabinet, 10 ibs

—100 Watt AM/FM/FM Stereo Receiver

The world’s finest medium power stereo receiver . .. designed in the tradition of the famous Heathkit AR-15. It’s all
solid-state . . . 65 transistors, 42 diodes plus 4 integrated circuits containing another 36 transistors and 24 diodes. Music
power output at 8 ohms is 100 watts. Frequency response is 7 to 60,000 Hz. Harmonic Distortion is less than 0.25% and
IM Distortion is 0.2 % — both ratings at full power. Direct coupled outputs are protected by dissipation-limiting circuitry.
It boasts a massive, electronically regulated power supply. Circuitry includes four individually heat sinked output tran-
sistors. The AR-29 uses linear motion bass, treble, balance and volume controls and pushbutton selected inputs. There are
outputs for two separate stereo speaker systéms, it has center channel capability and a front panel stereo headphone jack.
The FET FM tuner is assembled and aligned at the factory and has 1.8 uV sensitivity. Two front panel tuning meters
make precise tuning easy. A computer designed 9-pole L-C filter plus 3 IC’s in the IF give ideally shaped bandpass with
greater than 70 dB selectivity and eliminates alignment. IC muluiplex section. The AM tuner has three FET’s. An AM
rod antenna swivels for best pickup. Modular Plug-in Circuit Boards make the kit easy to build and service. Built-in test
circuitry lets you assemble, test and service your AR-29 without external test equipment. “‘Black Magic” panel lighting,
chrome trim, aluminum lower panel. The AR-29 will please even the most discriminating stereo listener in performance
and value.

Kit AR-29, (less cabinet), 33 IDS. .o, oy ws wiak bt asou vosaadveahodsndahansiheidsdaaassnns s ambeshos s isioansameserioban $285.00*
Assembled AE-19, oiled pecan cabinet, 10 IbS. ...ttt ittt ittt ittt $19.95*

—60 Watt AM/FM/FM Stereo Receiver

The AR-19 circuitry reflects many of the advanced concepts of the AR-29. It uses 108 transistors and 45 diodes including
those in 5 integrated circuits. It delivers 60 watts music power at 8 ohms. At any power level, Harmonic and IM Dis-
tortion is less than 0.25%. Frequency response ranges irom 6 10 35,000 Hz. Direct coupled outputs are protected by
dissipation-limiting circuitry. A massive power supply includes a section of electronically regulated power. The assembled,
aligned FET FM tuner has 2.0 uV sensitivity. A preassembled and factory aligned FM IF circuit board gives 35 dB
selectivity. The multiplex IC circuit provides inherent SCA rejection. 1t features two switched noise muting circuits;
linear motion controls for bass, treble, volume and balance; input level controls; outputs for 2 separale stereo speaker
systems; center speaker capability; two tuning meters; stereo indicator light; front panel stereo headphone jack. The
Modular Plug-in Circuit Board design speeds assembly. Built-in Test Circuitry aids assembly, simplifies servicing. “Black
Magic” panel lighting, black lower panel, chrome accents. Compare it with any model in its price range . .. the AR-19
will prove itself the better buy.

Kit AR-19, (1€55 Cabinet) 29 IDS. ..oiiiiiiin it iaiiiiertiantasiaoneassaaracsssstnsassnsonsaassaresssssnssionassss $225.00*
Assembled AE-19, cabinet, 101bs...... ... .ottt e R $19.95*
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HEATH COMPANY, Dept. 40-8

NEW

FREE 1970 CATALOG!

Now with more kits, more color. Please send model (s)

| Benton Harbor, Michigan 49022 a Schlumberger company
] or. | [ I
Fulty describes these along with | Please send FREE Heathkit Catalog. 0 Ple.

O Enclosed is $ . plus shipping.

ase send Credit Application.
over 300 kits for stereo/hi-fi,

color TV, electronic organs, gui- Name ——— iy e A W _—— . —
tar amplifiers, amateur radio,

marine, educational, CB, home Address - ——
& hobby. Mail coupon or write

Heath Company, Benton Harbor, City __Emmmm w mm m am _ State — Zip

Michigan 49022. *Mail order prices; F.0.B. lactory. Prices & specifications subject to change without notice. HF-234
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By JAMES GOODFRIEND

GOING O

N RECORD

PRODISESTABLISHMENTARIANISM

NTIL RECENTLY most of us thought
U we knew who and what the musi-
cal establishment was. People in the rec-
ord business come to recognize, after a
while, just what makes up the estab-
lished repertoire, who puts up the mon-
ey, which performer gets the benefit of
an overwhelming promotional campaign,
and who among the many applicants is
going to get the awards and the appoint-
ments. But we have come to know the
establishment from the inside, and that
is no longer enough.

A lot of concerned people in the music
business today—some performers, some
managers, some executives, some record
companies, some publishers, some publi-
cists—are trying to find out what the
musical establishment looks like from
the owtside. In particular, they want to
know what the oft-mentioned disaffected
young generation believes is or is not a
part of the establishment, and the rea-
son they want to know is tied up with
the future. That is, if they are to have a
future they will have to see if there is an
establishment label over their heads and
then, maybe, get out from under it.

The multiple contradictions in the
student attitudes toward classical music
today make sense only if we assume that
the students do not actually hate classi-
cal music in itself. They may not ac-
tively like it, for reasons I have described
tn perhaps excessive detail before this,
but it's unlikely that they hate it. What
they do hate and avoid like the plague is
the classical musical establishment, the
matrix that holds the nmwusic itself in a
cement-like grip. Their attitude toward
music isn’t really much different from
their attitudes toward everything else.
The smart kids know what is valuable.
They are not against money, art, books,
liberty, and the flag. What they don't
like are the people who control those
things, some of what that control results
in, and what they have to go through to
get some of that control for themselves.

What is the musical establishment
from this point of view? Nobhody really
knows yet, for what is operative today is
a general feeling, not a bill of particu-
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lars. But we can try to break it down
and get a few specifics. I doubt that the
concert halls themselves are included. In
New York City both Camegie and Phil-
harmonic Hall have too often been the
sites of non-classical events for there to
be anything symbolically forbidding
about the buildings themselves. Opera
houses, particularly in New York, may
be a different story. The opera is snob-
bish, formal, expensive, and musically
reactionary, and that combination doesn’t
go down very well with kids. The build-
ing may seem to stand for all those
qualities. But then maybe not—the Who
have recently (June 7) produced their
“rock opera” Tommy at the Met.

A few things quite definitely are est