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professional 10%2-inch tape reels. Its
unique combpination of bias and
equalization switching controls give 12
different settings to optimize the
performance of any tape on the market.

The RT-1050’s 3-motor transport
system is activated electronically by full
logic, solid state circuitry, triggered by
feather touch pushbutton controls. Its
transport is completely jam- and spill-
proof, permitting you to switch from Fast
Forward to Fast Rewind, bypassing the
Stop button.

The RT-1050 was specifically

PIONEER

t of each is up to us.

designed for easy operation with a wide
combination of professional features like
extended linearity VU meters with
adjustable sensitivity, mic/line mixing,
pushbutton speed selection and reel
tension adjustment buttons. There's also
an exclusively designed pause control and
independent control of left and right
recording tracks.

The same 2-track recording system
studios use for better signal-to-noise
ratios and higher dynamic range is
incorporated into the RT-1050. Yet it can
be easily converted to 4-track use with an

PIONECR

optional plug-in head assembly. Everything
considered it's the most versatile open-
reel deck you can buy. Professionals
prefer it for its studio-quality performance.
Everyone appreciates its completely
simple operation.

Pioneer open-reel and cassette decks
are built with the same outstanding
quality, precision and performance of all
Pioneer stereo components. That's why,
whichever you choose, you know it's
completely professional and indisputably
the finest value ever in a studio-quality
tape deck.

PIONEER



Whether you use

a cassette or
open reel deck

is up to you.
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High fidelity is important to us at Pioneer.
It's all we do and it's all we care about.
We are excited that cassette tape decks
have reached a level of performance that
meet the highest standards. We are
excited because we know that it means
more enjoyment for you from your high
fidelity system. We also know that you can
now get more versatility and more value
out of your high fidelity system than ever
before.

The great advances in cassette
technology have had impact on the
reel-to-reel tape deck concept as well. We
believe that the era of th2 small, in-
expensive 7-inch reel tape deck is past.
Neither its convenience norits performance
make it a gcod value compared to the
new cassette technology. And it is now
possible for Pioneer to offer you a
professionzl studio-quality 10%-inch reel
deck at prices that compare favorably
with what you might expect from old
fashioned 7-inch reel units. In our
judgment the old ideas must move aside
for the new ideas. And Fioneer has some
very intelligent new ideas in tape for you.

The convenience of cassette.

The performance of open-reel.

The stereo cassette deck has become
a “must” in complete high fidelity systems.
Because of it3 convenierce, price and
performanc2, it has virtually replaced
the once posslar 7 -inch Jpen-reel deck.
As Juliar D Hirsch, promirent audio
reviawer put 4t, “The best cassette
machines compare favorably with a good
open-ree: recorder in listering quality.”
Pioneer proves it with four top-performing
models.
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Stacks compatibly with other components.

Our new CT-7171, with built-in Dolby,
is a deck with a difference. It's designed
with all controls up front so you can stack
other components on or under it. Even
the illuminated cassette compartment is
front loading, for easy access and
visibility.

Performance features stack up, too.
Bias and equalization switches provide
optimum recording and playback for every
type of cassette tape made. You'll
produce distortion-free recordings
consistently with two oversized,
illuminated VU meters plus an instant-
acting peak level indicator light. And
for those unpredictable program source
peaks, there's a selectable Level Limiter
circuit. t's similar to the type used in
professional recording studios to prevent
“‘clipping” distortion.

Finding a desired program point in a
recorded cessette is simple with our new
CT-7171. A memory rewind switch,

SN

\\\\\\\\\ \\\\\\\\
\\QQ\\QQQQQQ\\\\\\\\\\\\\\

working together with the 3-digit tape
counter, plus an exclusive Skip button,
lets you monitor audibly at accelerated
speed to make precision cuelng a breeze.
Automatic tape-end stop, dual
concentric level controls, separate
mic/line inputs, pause control, in addition
to many other features, make the CT-7171
the recording studio that fits on a shelf.
Whether you choose the sophistication
of the CT-7171 or Pioneer’'s CT-5151,
CT-4141A or CT-3131A, which share many
of its features, you're assured optimum
performance and maximum value. One
tradition that never changes at Pioneer.

Open-reel. A professional
recording studio in your home.

Professionalism comes with all
three studio-quality open-reel models.
The RT-1020L (7%, 334 ips) is unequalled
in 4-track units. With three motors and
three heads, it has virtually every
professional feature you'd want. Yet it’s
extremely simple to use. In addition to
stereo record/playback, it also highlights
4-channel playback. The complete extent
of its capabilities becomes apparent only
after you've worked with it. Then you'll
recognize the magnitude of Pioneer’s
accomplishment.

Our RT-1050 is a 2-track, 2-speed
(15, 7V2 ips) 3-head deck which, like all
our open-reel models, can handle
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Pick The Open-Reel Deck Features You Need

Model RT-1050 RT-1020H RT-1020L
Maximum Reel Size 104" 105" 102"
Speeds 15& 7% ips  15& 7% ips 7Y% & 3% ips
Number of Tracks 2 (4 optional) 4 4
Wow & Flutter (at high speed) 0:06% 0.06% 0.10%
Frequency Response (*=3dB) 30Hz-22kHz 30H2-22kHz 40Hz-20kHz
Tape Bias Selection 3 position 3 position 3 position
S/N Ratio 57dB 55dB 55dB
Equalizer Selection 4-Position 2-Position 2-Position
Mic/Line Mixing yes yes yes
LED Peak iIndicator yes no no
Memary Recording yes yes B yes
VU Meter Scale Selection yes no no
4-Channel Playback no yes yes
Motors S =3 3
Price $699.95 $649.95 $649.95
PIONEER

PIONEER
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Pick the Cassette Features You Need

Model CT-7171 CT-5151 CT-4141A
Dolby Noise

Reduction yes yes yes
Tape Selection  Bias & Ecual. Bias & Equal. Bias & Equal.
Auto. Tape Stop yes yes yes
Memory Rewind yes yes no
Pause Control yes yes yes
Freq. Respense* 30-16,000 Hz 30-16,000 Hz 30-15,000 Hz (
Peak Indicator yes yes no
Level limiter yes _yes no

Skip cueing yes yes yes
Signal/Noise

(Dolby) 58 dE _ 58dB 58 dB
S/N (Less Dolby) 48 dE 48 dB 48 dB
Tape Heads Ferrite Ferrite Permalloy
Motor Type DC Servo DC Servo OC Servo
iy utter g 1098 0.12% 0.13%
Price $369.95 $269.95 $239.95

PIONEER
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CT-3131A*

no
Equalization
yes
no
yes

30-15,000 Hz
*Chrome Tape)

no
no
no

47 dB
Permalloy
DC Servo

0.13%

$179.95
“not shown




TheRectilinear3: end ofthe
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The new Rectilinear 5 is capable of playing very,
very loud. Rock-festival loud. Even with a medium-
powered amplifier.

At the same time, it’s uncannily accurate. It sounds
sweet, unstrained and just plain lifelike at all volume levels.

The temptation is great, therefore, to one-up that
prestigious manufacturer who some time ago announced
“The first accuraic speaker for rock music.”

But we refuse to perpetuate that mythology. It’s
perfectly obvious that the Rectilinear 5 reproduces classical
music just as accurately as rock. We could never see how a
voice coil or a magnet would know the difference between
Jimi Hendrix and Gustav Mahler.

So we'd rather use this opportunity to set things
straight once and for all.

Thus:

There’s no such thing as a rock speaker or a classical
speaker. Any more than there’s a late-show TV set or a
football-game TV set.

There are, however, speakers that impose a hard,
sizzling treble and a huge bass on any music. And others
that round off the edges and soften up the transient de-
tails of any music. That's the probable origin of the myth;

> but these aren’t rock and clas-
sical speakers, respectively.

_/ They’re inaccurate speakers.

- It’s true that an aggres-

sive treble and a heavy
bass are characteristic of
most rock music. even when
heard live. It’s also true
that some record pro-

I ducers exaggerate
these qualities, some-
times to a freakish

degree, in their final

mix of the recorded sound.

But that doesn’t mean the speaker can be allowed to
add its own exaggerations on top of the others.

A loudspeaker is a conduit. Its job is to convey
musical or other audio information unaltered. If the pro-
ducer wants to monkey around with the natural sound that
originally entered the microphones, that’s his creative
privilege. He'll be judged by the musical end results.

But if the speaker becomes creative, that's bad design.

3y the same token, if some classical record producers
prefer a warm, pillowy, edgeless string sound, that

-

Wror:é: Freaky sound made even
eakier by the speaker.

CIRCLE NO. 44 ON READER SERVICE CARD

. of rock

classical s

speakers vs.

eakers.

doesn’t mean your speakers should impart those same
qualities to cymbals, triangles or high trumpets.
(Stravinsky’s transients can be as hard as rock.)
And if you like to listen at very high volume levels
= (after all, that’s what rock is about—
but so is Die Gétterdammerung),
vou still don’t need a speaker that
achieves high efficiency through
spurious resonances. What you
need is something like the
Rectilinear 5.
Everything in this remarkably
original design was conceived to
end the trade-off between efi-
' ciency and accuracy. The four
drivers are made to an entirely

-

= 3 % I'v,_-—'- -, . .
S— new set of specifications. The filter
all : Classical sound . .
Eq‘r:lale‘\‘g%gand ss;ilf\elles:s“ » network that feeds the drivers is
by the speaker. totally unlike the traditional crossover

network. Even the cabinet material is new and different.

Of course, those who feel threatened by all this fuss
about accuracy and naturalness will point out that the
monitor speakers preferred by engineers and producers
in recording studios are usually of the zippy, super-
aggressive variety.

That’s perfectly true, but the reason happens to be
strictly nonmusieal.

“I use the XYZ speaker only as a tool,” a top
producer explained to us. “I wouldn’t have it in my house.
1t really blasts at you when you crank up the volume, so
that any little glitch on the tape hits you over the head.
After eight hours in the studio, that’s what it takes to get
your attention. I know how to deal with those unpleasant
highs; they’re in the speaker, not on my tape.”

It's easy enough to find out for yourself.
Any reputable dealer will let you hear the
Rectilinear 5 side by side with a “rock” or
“monitor-type’ speaker. Adjust each speaker
by ear to the same high volume level
making sure the amplifiers are
of good quality. Then listen.

To rock or classical.

Then and there, the myth

will crumble.

RECTILINEAR

Rectilinear Research Carp.,107 Bruckner Blvd.,,Bronx, N.Y. 10454
Canada: H. Roy Gray Limited, Ontano

' Rectilinear
Contemporary
Laboratory Series
bookshelf floor
speaker system,
$209.00.

Delta Dispersion
Base (patent
pending i optional.
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EDITORIALY =
SPEAKING 7

By WILLAM ANDERSON  /

THE INVISIBLE MUSIC

FORGET who it was once said that few Americans would know how to open a door

for a lady or order a meal in a restaurant were it not for lessons unwittingly
learned at the movies. The power the medium still exerts over several generations of
our citizenry is evident in other ways too: a perfect flood of mail crested over this
desk recently, for example, as indignant partisans of Erich Wolfgang Korngold rose
to defend their hero against Paul Kresh’s impudent suggestion (July issue) that his
Symphony in F-sharp Minor belonged not in the concert hall but in the movie palace.
Enthusiasts of movie music (and of its composers) are, one learns, tireless prose-
lytizers and indefatigable letter writers, touchy and impossible to please. A querulous
San Francisco reader recently took us to task for failing to review the scores for
Papillon, Day of the Dolphin, Cinderella Liberty, The Way We Were, and Three
Musketeers; he might have been even more exercised had we permitted them to be
reviewed, perhaps negatively, by ‘““‘Honest Paul” Kresh or some other spoilsport.

The fact is that we do not have room to review everything, and pragmatism gener-
ally dictates that we concentrate our efforts in those areas of the catalog where we
can be of the most help to readers. The movie soundtrack is not among those areas;
our experience teaches that its votaries are largely the already persuaded, well beyond
appreciating even sympathetic critical surgery. The physiological/psychological/aes-
thetic concept of synaesthesia is, I think, involved: it refers to a sensation produced in
one part of the body by a stimulus applied at another part—"seeing” music as color,
for example, as Scriabin was wont to do. In the case of movie music, cinaesthetes (the
pun is inevitable) tend to attribute to the music effects that are really owing to the
movie itself. The soundtrack is a most potent souvenir; the music, actually only a part
of the experience, becomes the whole of it.

From the practical point of view, the average movie score (I do not include movie
musicals, those with music interpolated from other sources a la Elvira Madigan or
Slaughterhouse-Five, and certain independently scored documentaries) is not music
at all but a series of sound effects using musical means. Pure music has its own de-
mands, its own imperatives; a soundtrack must be the utter, abject slave of the script.
It cannot go charging off on a tangential initiative, it may not satisfy the demands of
any interior logic (indeed, if it has any it is out of place), but must tend strictly to
business: punctuating, describing, underlining, ornamenting, explaining, commenting
on—even, perhaps, “selling” the action. Since it is so completely controlled by exter-
nals, it is, in effect, merely a form (however necessary, however expert) of packaging,
its size, shape, and materials determined absolutely by the movie’s dramatic content.
Its lineage is therefore not that of the lyric theater—musicals, operetta, opera, or even
popular song—where the music itself is the thing, but the subservient, capacious sonic
grab-bag of the silent-movie pianist. (A glimpse of just what that repository might
contain can be gained from the Arno Press edition of Erno Rapée’s Encyclopedia of
Music for Pictures—from Abyssinian and Aeroplane, Grecian and Gruesome, to

Zanzibar and Zoo.)

Nothing in this characterization is intended to belittle movie music, but only to
suggest that it is music of a very special kind, that it should not be judged indepen-
dently of the picture for which it was designed any more than an opera libretto should
—horrors!—be judged independently of its music. Unfortunately, I cannot remember
ever having read a movie critic’s comment on any movie score. Is it that movie critics
are, like our intellectuals, indifferent to music, or is it that the music does its work so
beautifully that they don’t even notice it? Knowing the enormous amount of skill, the
impressive ingenuity, and the plain hard work that go into putting one of these scores
together, I incline toward the latter. But what a splendid, Technicolored, Cinema-
scopic irony it is: the better you do your job, the less it will be appreciated.

STEREO REVIEW
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the cdmel Filters smoker‘-‘

Night at the Carnival. And

almost everybody has a

gimmick. Pick the one who

doesn't. 1-2, No and no.

It's the former tattooed man
and his wife, “The Rubber Woman.” Gimmick: They’ve embraced
s0 much, she's erased him. 3. Nope. He's Moe M. Downe. Gim-
mick: Pitching show-off. His curve never breaks...only his extra-
long cigarette. Not too bright. Thinks a manila folder is the
Filipino contortionist. 4. Nope. He’s Jack Knife. Gimmick: Dives
185 feet into a full-color photograph of Lake Erie. 5. No, he's

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous toYour Health.
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Hugh Mann Kanonbawl, recently fired. (They wanted a man of higher
caliber.) Either still has black powder on his face...or his charcoal
filter cigarette is attacking his nose. 6. No, but it's a pretty good

ms. 7. Right. He thinks there’s enough fun here without extra gim-
micks and fancy frills. Likes his smoking pleasure honest, too.
Camel Filters. Great tobacco taste without the nonsense. 8. Not
Noah Refund, the barker. Gimmick: Fast sales pitch. He could

talk the Wolf Man into wearing a flea collar.

9. “The Bird Man” (not shawn). He's away

nesting.

Camel Filters. CAMEL
They're not for everybody

(but they couid be for you).

FILTER ChGARETTES

Himous Conol Quaity!
19 mg. “1ar] 1.3 mg. nicatine av. per cigarette, FTC Report MAR. ‘74,
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The Korngold Case

® | hugely enjoyed Paul Kresh's outline for a
" Korngold-Mahler-Alma™ movie (“The Erich
Wolfgang Korngold Story,” July) with music
already written. Maybe this ought to be filmed
by Ken Russell.

Mr. Kresh, by the way, cited the acknowl-
edged self-quotation of no fewer than four of
Korngold's own movie themes, from as many
different films, in his violin concerto. I noticed
a prior movie theme occurring in Korngold’s
symphony as well. The second subject of the
finale is the extended theme of the grandmoth-
er from King's Row, considerably speeded
up, but note for note.

My own favorite Korngold film score by
far, probably because 1 admired the film so
much, is Juarez. Those who know the movie
will recall that, in addition to the customary
Viennese sweetness (the inevitable love
theme), there is a surprising harmonic pun-
gency in the score—a quite different and
powerful atmosphere connected with the
harsh side of the revolution and the mystery
of Mexican-Mayan-Aztec culture as seen
through the alert but foreign mind of Maxi-
milian. This aspect of the Juarez score has not
even been sampled on records.

JAck DIETHER
New York, N.Y.

® Paul Kresh, in his elaborate put-down of
Erich W. Korngold (July), falls victim to his
own rhetoric and reveals much more about
himself than the composer. Such lofty disdain
deserves a bit more than flights of fancy and
borrowed quotes. (The play on the compos-
er’s name was only moderately amusing when
it was originated years ago by another wit.)
Granted that Korngold’s serious music suf-
fered after his bout with Hollywood. None-
theless, the composer of Die Tote Stadt and
Violanta does not merit such scorn.
CHARLES MAROOTIAN
Paterson, N.J.

® Paul Kresh's screenplay for a symphony
(*“The Erich Wolfgang Korngold Story,” July),
is indeed a worthy script for a Hollywood
biographical film—at least, in its cavalier
treatment of the historical facts. That wonder-
ful scene when the composer, at age eleven,
meets the Emperor Franz Josef and the Em-
press Elisabeth would have to be placed in the
year 1908. The Empress Elisabeth (yes, I

6

LETTERS TO THE EDITO

know she was not named in the article, but he
had only one wife) was assassinated in Gene-
va by an anarchist in 1898.

This is a trivial matter. But far sharper than
an anarchist’s stiletto is his casting choice —
Maria Ouspenskaya?! Has Mr. Kresh never
seen a portrait of the Empress? She was wor-
shiped for her beauty all over Europe, even
into her last decade.

JosepH A. GISLER
New York,N.Y.

® Paul Kresh’s article about Erich Wolfgang

Korngold (July) could be considered in very

bad taste, vulgar, offensive, and disgusting to

the many Korngold fans. Mr. Kresh is appar-

ently an American. 1 am quite proud of my

inherited Teutonic charm, and | also prefer

Viennese grace to stupid words by an igno-
rant music critic!

WiLLiaM GUNTHER

Music Director,

Bronx Philharmonic Orchestra

Bronx, N.Y.

® To me the most offensive thing about Paul
Kresh’s latest lunge at Erich Korngold is its
predictability. Anyone who has read STEREO
REVIEW over the years and noted Kresh’s
sneering attitude toward this composer could
predict the tone of his reviews of the Korn-
gold symphony and violin concerto in the July
issue.

ToNy THOMAS

Burbank, Calif.

® Paul Kresh seems to be carrying on some
sort of opaque love-hate affair with the music
of Max Steiner and Erich Korngold, as exem-
plified by these remarks at the end of his re-
view of “Music from the Films of Bette Da-
vis" (April): “What a legacy they have left us!
Musical geniuses they may not have been, but
there’s no doubt they knew their business.”
Kresh then turns to Korngold's “serious™
music (July) and further reveals his limited
musical intetligence. My guess is that Kresh
was so busy constructing that dumb “screen-
play” of his that he neglected to devote any
time to the two recordings he was supposed to
review. Yes, Korngold’s idiom is in the Mah-
ler-Strauss tradition, but it doesn’t make him
any less of a composer in his own right, and he
often enhances the style with unpredictable
harmonic rhythmic and instrumental touches

that are quite unique, particularly in the Sym-
phony in F-sharp Major.

Kresh might have noted that the main
theme of the first movement is a great deal
more astringent than any we might have ex-
pected, or that the same movement's gentle
second subject in the flute undergoes an in-
genious transformation in the vibrant finale
(which contains two references to a melody
from King’s Row). He might have described
the stirring contrasting theme for horns in the
exhilarating scherzo, or told us about the con-
centrated inventiveness of the solemn adagio,
which is largely based upon one brief motif,
stated in its entirety only at the very end. (It’s
from Elizabeth and Essex.)

JOHN S. MANKIN
Washington, D.C.

® Enjoyed “The Erich Wolfgang Korngold
Story” in your recent issue (July). | for one
am inclined to think that the light, satiric
touch does not tarnish the love object . . .
and Music, I'm sure, is the latter for many
of us.
BAsiL VAERLEN
Camp Meeker, Calif.

® Not necessarily surprised— I’ve read his
reviews before! —1 was, at least, appalled by
Paul Kresh's unprofessional review in your
July issue of the two new Korngold releases —
the Violin Concerto, Op. 35, and the Sympho-
ny in F-Sharp. Many questions came to my
mind after wading through this bloated, cute
review; one question, that of how Mr. Kresh
became a contributor to STEREO REVIEW, is
obviously not mine to answer, since he has
been accepted —and on some subtle criterion
lost in many of his less than subtle reviews.
He mentioned the movie themes Korngold
reused in the violin concerto, but he missed
the opportunity to point out the themes in the
symphony which came from The Private
Lives of Elizabeth and Essex, Captain Blood,
Anthony Adverse,; and King’s Row. Apparent-
ly, he doesn’t know film scores as well as he
thinks! Instead of information about the mu-
sic (which 1 feel is an obligation in a premiere
recording such as this), Mr. Kresh levels at us
a childish, silly, out-of-place scenario for the
symphony. Why did Mr. Kresh write so much
at length (a full page!) about music he regard-
ed as repulsive and of so little interest? After
the commendable retaliation by readers
against Mr. Kresh’s review of the *“Sea
Hawk™ album, 1 was hoping that RCA’s cur-
rent Classic Film Score series and Korngold
records in particular would be kept at a safe
distance from that critic. Since few critics are
competent in all areas of music and since Mr.
Kresh apparently detests Korngold, why not
assign these records to a less biased and more
qualified person? And evidence indicates that
Mr. Kresh isn’t qualified. A theme from Jua-
rez was used in the violin concerto, not from
Elizabeth and Essex, as he indicates.
JAMES D. MAFFETT
LAKELAND, FLA.

Mr. Kresh replies: Mr. Korngold must be
resting gratified that he has so many stout
defenders, though he might perhaps prefer a
little better defense than ad hominem attacks
on a critic. 1 would sav to Mr. Marootian
that one does not excuse any composer's bad
works by pointing out that he may have writ-
ten some good ones, and that | was not re-
viewing Die Tote Stadt. And I am impressed
(Continued on page 10)
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whal makes the
Sansui 771 so greai:

Specs. Fealures.
Looks. And Price.

Sansui, already famous for quality and value has again outdone itself with the 7 /1 1eceiver.
Look at the specs: powerful 80 watts RIS total, both channels driven into 8% —rriare: than enough to power
two pair of speaker systems —at very low 0.5%. tfotal harmonic distortion, an FM sensitivity of 2.0 1.V (IHF).

Look at the features: two tape rmonitors, two auxiliary inputs, three pairs of speaker seleclors,
two filters (hi & lo) and more —even a microphone circuit. Visit your nearest Sansci franchised dealer and listen
to the tremendous Sansui 771 Then listen to the price.

TUNING

e ]

SANSUI ELECTRONICS CORP.
Woadsicie. Hew Yok 1137/ - Gardena, Califormic Y0247
Sa,lmi_ SANSUIELEC TRIC CO . LT . Tokyo. Japan = SANSUTAUDIO EUROPE S A . Antwerp, deigirm
HLEC TRONIC DISTRIBUTORS (Canada) vancouver 2. B C
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The first speaker under s110
of a live rock concert withou

The new Fisher ST-445.

You know how it feels. Sound so loud vou can feel shelf off the wall. It can handle
When vou’re sitting up front at a it in your gut. Inhale it. Almost sound peaks of go watts and put
live rock concert and Led Zep, taste it. Sound so strong that you out sound pressure levels of over
the Who, or the Stones are absorb it and it absorbs you. 100 dB. And it has incredibly
pumping out a couple of kilo- That’s power. low distortion to boot.
watts through a monster sound That’s the kind of sound That’s pure power.
svstem a few teet away. you’d like to have at home. But How’d we do it and how

until now any speaker that could come no one else did? Maybe

do it was either six feet tall or we’re just smarter. Maybe
weighed 400 lbs. or cost because we're the largest manu-
$300 or more. facturer of high fidelity speakers
No more. in the world, we know more than
There’s a new anybody else.

speaker. The We go low and loud.
Fisher ST-445. We know how to take a good

It can sit on any 10-inch acoustic suspension
%\ bookshelf. woofer that puts out a lot of bass
Without from a small space and make it

ripping the even better. We suspend the
speaker cone with soft butyl
rubber. So it can move really far
to pump out the notes. For lots of
volume and distinct transient
response.

And we use a special magnet
and voice coil assembly that
hangs in there no matter how far
the cone moves. It never gets

lost or loses control. It never
sounds dull or muddy. .-~

S



that can reproduce the volume
distorting or falling apart.

In the middle.

Instead of a conventional
midrange driver, the ST-445 uses
an unusual unit mounted in a
heavily damped sealed chamber
to isolate it from any interference
from the rear of the woofer. The
diaphragm is light in weight and
the magnet unusually heavy for
extremely precise transient
response. This driver gives you
very broad dispersion, sending
out sound waves to every corner
of your room, and has smooth
frequency response and can
handle lots of power with low
distortion.

Up high.

The ST-445 uses a Mylar
dome tweeter. It has an effective
piston diameter of only 1" to give
you frequency response up as far
as 20,000 Hz, both directly in
front of the speaker and, most
important, at wide angles to each
side up and above,

CIRCLE NO. 16 ON READER SERVICE CARD

Sorting the sounds.

Many multiple-driver
speaker systems use electronic
crossover networks to direct the
various musical frequencies to
the drivers designed to reproduce
them. Our crossover network
does all that, and does it very
smoothly; and uses oversize
capacitors and coils to easily
handle the high power levels you
will want to feed into it. A three-
position level control lets you
tailor the high frequency balance
tomatch your roomand your ears.

We have others.

We think the ST-445 is a lot
of speaker for under $110. Butif
you want even more speaker for
even more sound, be sure to
listen to the ST-465, at less than
$200. It’s similar to the 445 but
has a larger woofer and a Fisher-
invented flare-dome mid range.
If you’re watching
your dollars,
you’ll probably

find that our ST-425 2-way
system has unusually good sound
for less than $go.

For more information,
write: Fisher Radio, Dept. SR-9,
11-10 45th Road, Long Island

City, N'Y. 11101, Fi Sher
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by Mr. Thomas’ prescience in knowing what
my opinion of the Korngold works would be
before he read the review; I confess that 1
didn’t know what it would be before I listened
to them. For the rest, | acknowledge failure in
trying to make my point over-subtly with a
scenariolscherzo —the point being that just as
Korngold, in writing a symphony and a violin
concerto for the concert hall, could not di-
vorce himself from the ingrained habits of
writing for the screen, so the critic cannot
help but be reminded repeatedly by the music
that we really have not left the soundstage at
all with these works. Korngold's (mostly)
rather humorless fan club has, ironically,
done the same thing rather better, defending
his symphony by pointing out the many
themes in it that were drawn directly from his
movie scores. That these themes have not
been my constant study I also acknowledge;
I consider the proper place to hear them is at
the movie house and not on the turntable, and
their age makes that a little difficult even in
these nostalgic-revival days. Finallv, I think
that the Korngold Case offers us something
of an aesthetic lesson: the penalty exacted for
shackling one’s muse to an enterprise that is

more commerce than art. One is reminded of

all those frustrated Madison Avenue copy-
writers who take a year off from time to time
to write the Great American Novel or the
Great American Verse Play, only to turn out a
story about an outhreak of executive back-
stabbing in an ad agency or a clutch of poems
that read like deodorant commercials. If, at
some future date, I have the nerve to write a
book of poems or short stories, I hope I'm
lucky enough to deserve a critic who will point
out how much they read like record reviews —
if, indeed, thev do.

Ives Festival

® The Charles Ives Centennial Festival-
Conference, co-sponsored by the Institute for
Studies in American Music at Brooklyn Col-
lege (City University of New York) and the
Yale University School of Music, will be held
this October 17-21 in New York City and
New Haven, Connecticut. The Festival-Con-
ference will include individual papers, group
discussions, live-music demonstrations, and
concerts. For further details, write to
1.S.A.M., Brooklyn College, Brooklyn, N.Y.
11210, or to 3283 Morse College, Yale Uni-

versity, New Haven, Conn. 06520.
H. WiLEY HITCHCOCK
Institute for Studies in
American Music
Brooklyn, N.Y.

Including Miles Davis
® I'm surprised Martin Bookspan’s piece on
the Concierto de Aranjuez (“The Basic Rep-
ertoire,” May) didn’t pay at least passing
attention to Gil Evans’ arrangement for Miles
Davis: I've heard the Concierto in quite a few
performances (including, last week, in tran-
scription for the oud), but this one is still
among my favorites.
IvAN BERGER
New York,N.Y.

Stereo
® | was amused at Elliot Gorlin’s concern
(“Letters,” July) as to what you are going to
call your fine publication when the world goes
quad. I believe that the title STEREO REVIEW
is appropriate no matter how the world goes.
Webster's New World Dictionary defines
“stereo’” as meaning solid, firm, three-dimen-

10

sional, and “‘stereophonic™ as sound repro-
duction using two or more channels to reprod-
uce the sounds from the directions in which
they were originally picked up by correspond-
ing microphones. 1 don’t believe that two-
channel reproduction is really stereo, as it is
not three-dimensional, whereas quadraphonic
is more so. So that it would seem that your ti-
tle will remain appropriate.

However, | am not a quadraphonic buff. |
won'’t be interested until the world goes octa-
phonic. After all, there are eight corners in a
room!

JoHN M. KAAR
Menlo Park, Calif.

Dictionary or no, “stereo’ in popular usage
means “two,”" perhaps because it was for so
long opposed to “mono,” and it would appear
1o be too late to rescue its original Greek
meaning.

Jim Croce
® Noel Coppage’s appreciation of Jim Croce
(July) will be appreciated by all followers of
this gifted artist. My first contact with his
music occurred while 1 was driving late at
night. A local radio station aired Operator,
and it gave me a sense of exhilaration that I
continue to have whenever 1 listen to his
music. Mr. Coppage has captured this feel-
ing perfectly.
STEVEN GAINEY
New Carrollton, Md.

Fair Test

® ltis always reassuring to read an article in
which the writer acknowledges the shortcom-
ings of his available data. | refer specifically to
Julian Hirsch’s May “Technical Talk™ col-
umn, in which he says, “The fact that none of
us can make low-bass measurements in a cer-
tain way, or in a given room, and then predict
the performance in a different (and unknown)
listening environment is a serious problem to
H-H Labs. . . . This particular aspect of
loudspeaker testing has plagued all serious
professionals and is of great concern to me.
Acoustical measurements are not the same
kind of absolute measurement that one makes
when measuring an amplifier, for it is ex-
tremely difficult to make acoustical measure-
ments that are totally free of the effects of the
immediate environment. Mr. Hirsch gives the
serious listener a look into the real problems

in evaluating a loudspeaker system.
JoHN J. BUBBERS
Vice President, Engineering
Acoustic Research, Inc.
Norwood, Mass.

First-class Travel

® Paul Kresh's article on traveling with mu-
sic (July) was very interesting. | have over-
come the problem by using an inexpensive
cassette player with my Tandberg TP-41 ra-
dio. The Tandberg is set up so that you can
play a cassette recording through the superior
5 x 9-inch Tandberg speaker with the proper

connecting plugs. This combination gives sol-
idly good, though not outstanding, sound. As
an added convenience, both units may be op-
erated on batteries. Used alone, the Tandberg
radio provides very good sound and outstand-
ing FM reception. Note to manufacturers of
audio equipment: many people like to travel
with music and are willing to pay for first-
class portable equipment.
ALLAN MAvYLIS
Encino, Calif.

Edited Music
@ | have been buying classical recordings for
a number of years now, and have finally come
to the conclusion that most of the major rec-
ord companies should be taken to court for
false advertising. The most recent example of
what I'm talking about occurred when I final-
ly got around to buying a copy of Handel's
Julius Caesar. For a number of reasons | de-
cided to purchase RCA 1.SC-6182, which is
clearly labeled “Handel, Julius Caesar.” Af-
ter laying down the cash and getting it home, |
discovered it was not Handel’s opera, but
Handel-Rudel’s—cut, rearranged, and re-
orchestrated, with music from another source
added and voice parts redistributed at will. All
of this is explained inside. in the accompany-
ing booklet, but nowhere indicated on the
cover. | protest having spent my money for
something [ did not receive. No one would
tolerate buying a novel or book of poems only
to find it had been reworded. revised, and
slashed by some minor editor. Or buying a
painting by a major master only to discover it
had been repainted by a minor contemporary
without the dealer’s having alerted the pur-
chaser to the fact. Why is this tolerated in the
recording industry, and what can I do to get
my money back?
PATrICK T. BROOME
New York,N.Y.

The Music Editor replies: There are many
dealers who will sell you a painting without
telling you that it has been restored by anoth-
er hand, and many museums that will show
you one without telling you that either. So far
as books go, one has onlv to remember the
dismal publishing history of the poetry of
Emily Dickinson to hnow that there will al-
ways be people who, for whatever well- or ill-
intentioned reasons, will choose to insinuate
themselves between the creator and the audi-
ence. Handel's Julius Caesar poses some
particular problems for performance today,
problems that do not usually come up in the
publishing of a book or the exhibition of a
painting. Rudel's version of the opera was
done for live performance and received con-
siderable critical attention at the time it was
presented. The recording is, essentially, a
permanent document of that performing ver-
sion, and it is hardly 10 be expected that he
would go back and do things entirely dif-
ferently just for a recording, particularly
when the stage presentation achieved con-
siderable success. In listening to Julius
Caesar, and in listening to a great deal of
Handel and his contemporaries, vou are
invariably listening to somebody’s edited
version, for what audiences of Handels
time heard is simply not all there in the score
and things must be added and interpreted.
The degree to which this is done and the
degree of success achieved are, of cowrse,
open to discussion. But one cannot just dis-
miss such performances out of hand as being
(Continued on page 12)
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How to make the sound system you bought
R0 L g SRung sy siem you bought

v ek At

b s R Eell . S

INTRODUCING NEW TDK

AUDUA OP!

No matter how much time, effort, or money you
put into your sound system, chances are it’s not giving
you peak performance—the level it was designed for.

Much of that gap in performance can be attributed
to the inconsistencies you find in most low-noise, high-
output tapes. The shape of the magnetic particles,
the density and uniformity of the coating, all contribute
to that total performance. And the more inconsistencies,
the fewer overtones and transient phenomena you hear.
YT S X ! Audua’s different from

isrresmm |
o i Wik @y anything you'veever heard
z S gt e 28 before. In'f ’Il prob
";5- = 22 oA 4% betore. In tact, you'll prob-
R i s 2 T8 7R ably find that it’s capable
b I R A

PR ;x;;;‘}"_@ﬂ ﬁz&*{? ’-c;gé.‘ of delivering the finest sound
A M AT l%&! of any open-reel tape you
Audua coating: tight, fine, dense. cgn buy, anywhere. FEven
better than our own highly

§ rated SD. That’s why SD’s

%, been discontinued.

, Audua was designed to
i provide higher output and

Other premium tape coatings:
random, sparse.

N-REEL TAPE.

lower noise levels. That’s because TDK designed a
unique process of uniformly applying Audua’s ultra-
fine particles. Particles that are only 0.4 microns long
and with a length-to-width ratio of 10:1. In addition,
that process gives Audua a significantly better high-end
frequency response.

Here’s why: take a good look at the two micro-
photos. Audua is denser and more uniform. It can
capture more delicate harmonic overtones and transient
phenomena than that other premium tape.

So try Audua. It could make your sound system
perform like the sound system you paid for. Or maybe
even better.

ATDIK

TOK ELECTRONICS CORP.
755 Eastgate Boulevard, Garden City, New York 11530
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Jalsifications. Perhaps you should have read
George Jellinek’s review of the album
(STERED REVIEW, February 1968) before you
boughtit.

Nationalizing the Met

® It seems to me that James Goodfriend, in
his article on supporting opera (June), misses
one essential point. There is no reason for the
Met to remain in its present form, supplying
opera only ta music lovers who are (1) resi-
dents of the New York City area and {2) rich
enough, if they want decent seats, to afford
subscriptions. Such an elite may comprise not
5 per cent, but maybe 1/100 of 1 per cent of
the population of the United States, and an
institution catering to them simply isn't a
public facility.

Making radio and TV broadcasts available
isn't good enough. Many areas already have
stations broadcasting perfectly good operatic
recordings. And, if I go to the opera, I want
the real thing, not a 19-inch, two-dimensional
screen, in atrocious mono, in my living room.

Nor is the analogy between support by
government and support by industry very val-
id. Every American uses oil, and railroads, in
one way or another. And certainly the “bene-
fits” (such as they were) of your country’s
Viet Nam iavolvement were given to every
ong of your citizens, like it or not.

[f the Met should receive government sup-
port, it should be prepared to become a na-
tional mstitution, giving seasons (not just
road-show stop-offs) throughout the country.
Of course, it can’t hop from town to town like

Magrium Opus evolutionary Lab series speakers are like no cthers. Our
exclusive giezo electric tweeters permit the highest frequency response:
up to 45,000 hz—almost twice as muzh as anv other speaker. And no
other book shelf speakers will go down to below 20 cycles, as some of
our speakers do. Because most Maanum Opus spaakers empioy our
paterted “Dynamic Damrping” system Tha positionirg of woaters in op-
position to each cther eliminating cone br2ak-up. frequency doubling
and zther tvoes of distortion. '‘Nhat more could vou csk for?

Only the best guarantee in the business, 74 months on parts and labor.
See =nd hear the difference ‘or yourseli at your favorite Hi-Fi store.
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a ball club. But how about a year in Washing-
ton, the next year in Atlanta, then St. Louis,
and so on? Also, at least half the seats for any
performance, including half the choice ones,
should be available on a single-ticket basis.
New York City is not the United States,
and art is the heritage of all, not the privilege
of the wealthy. Were the Met willing to adopt
these principles, it would be well worth gen-
eral support.
Tom KoskININ
Toronto, Ontario

Mr. Goodfriend replies: The cultural and nat-
ural resources of the United States belong,
ultimately, to all of us. Nevertheless, certain
practical considerations make many of them
unequally available. Yellowstone National
Park is firmly established in a particular tri-
state area, and those of us who wish to see it
must go there for the purpose rather than
waiting for it to come to us. There is a certain
expense involved in traveling to Yellowstone,
and not all of us can afford it, yet there is no
question that it is a national heritage, and it is
officially designated as a national park. The
extension from natural resources to man-
made ones is an easy one. The Smithsonian
Institution is in Washington, D. C., and there
it stays, together with the National Gallery
and the Library of Congress, despite all my
longing for them to be around the corner from
my home. The Huntington Museum is in Cali-
fornia and there it stays. The Metropolitan
Opera is in New York, and, though it is tied to
New York for reasons as strong as those that
hold the Huntington and the Smithsonian to
their locations, and almost as strong as those
that hold Yellowstone to its, it does at least
send out a part of itself to the rest of the coun-
try in the form of a touring company and offer
a partial view of itself through the Texaco-
sponsored radio broadcasts. There is no
question but that it is a national heritage. My
suggestions had to do with making it even
more available through television without
tearing it up by the roots—in which case it
would perish.

But even though there are certain limita-
tions to our seeing and hearing the Met, par-
ticularly in the flesh and with the best casts,
many benefits of its existence accrue to all of
us. Its radio popularity has created a cultur-
al climate that supports the marketing of op-
eratic records in this country, recordings
made by Met artists and by others. Foreign
singers appearing at the Met find such invita-
tions sufficient reason for scheduling recital
appearances both in New York and else-
where. And though Mr. and Mrs. John Doe
may have little or no interest in the Met or in
opera in general, their offspring may feel
otherwise. Genetic lightning strikes unpredict-
ably, and even the great singers and conduc-
tors of the future, not to mention just the ap-
preciators, may find their tinder first ignited
by a Met broadcast, or even just by the knowl-
edge that the Met exists and is an honored
institution in this country. It was not that long
ago that native-born musical talent found it
necessary to go to Europe to learn the neces-
sary skills of music. What we got out of that
was mostly a lot of second-rate, imitative
European music, a narrow view of both reper-
toire and interpretation. 1t would be a pity for
that to happen again merely because we felt
that opera (and, by extension, the other musi-
cal arts) was the plaything of a wealthy mi-
nority and not deserving of public support as
a national institution.
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The heart of hi- fi.

Beauty is truth, truth beauty. The fact is that all too few music lovers
realize that while certain high fidelity components can be less than best,
there is one component that cannot endure a sacrifice in quality: the
cartridge. Because the hi-fi cartridge functions as the source of sound
(the point at which the recording is linked with the balance of the hi-fi
system), its role is absolutely critical. Just as the camera can be no
better than its lens, the finest hi-fi system in the world cannot compensate
for an inferior cartridge. Suggestion: For a startling insight into the role
of the cartridge in the overall hi-fi system, and a breathtaking re-creation
of your favorite recording, see your nearby Shure cartridge dealer. He’ll
introduce you to the Shure cartridge that is correct for your system and
your checkbook. Or, next best, send for our brochure:

Shure Brothers Inc. ®
222 Hartrey Ave., Evanston, lll. 60204 g! SkHUUM/kRE
in Canada: A. C. Simmonds & Sons Limited ‘
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Scintrex SX-4
“Experiential”’ Stereo Headphones

@ THE SX-4 headphones from Scintrex,
although essentially a stereo design, con-
tain two drivers per earcup and a special
matrix that can be switched in to pro-
vide a four-channel effect. The action of
the matrix, achieved through electrical
and acoustical networks, is described as
complex, involving a blend or “mix"" of

information from different channels in
various phase, frequency, and amplitude
relationships. The object is to create a
sense of acoustical space around the lis-
tener without disturbing the localization
effects inherent in the stereo recording.
The front drivers in each earcup produce
the normal stereo program, while the
rear drivers are fed a smaller amount of
the program plus the output of the ma-
trix. Scintrex terms the result “Exper-
iential Sound.” When the matrix is
switched out, all four drivers in the head-
phones revert to stereo operation.

The SX-4 employs Mylar-dome driv-
ers with diaphragm diameters of 1.2
inches. The earcups have liquid-filled
circumaural cushions that provide 40
dB of isolation from outside noise. The
padded headband, attached to the ear-

THE LATEST IN
HIGH-FIDELITY
EOUIPMENT

TR

cups through pivoting yokes, telescopes
for fit adjustment. Frequency response is
20 to 15,000 Hz +4 dB, and power-han-
dling capability is 43 milliwatts. The
phones have a maximum acoustical out-
put of 110 dB, at which level harmonic
distortion (at 1,000 Hz) is .8 per cent in
stereo operation, 0.6 per cent in the
Experiential mode. The phones can be
driven from headphone jacks of any
impedance from 4 to 600 ohms, and
provide a sound-pressure level of 95 dB
for a 2-milliwatt input. Weight is 19
ounces. An integral 14-foot coiled ca-
ble is supplied, terminating in a standard
stereo phone plug. Price of the SX-4:
$49.95. A true four-channel headset, the
XQ-4, that will accept four inputs is also
available for $79.95.
Circle 115 on reader service card

Technics Speaker Systems

@® A NEw line of speaker systems of-
fered by Technics encompasses four
models ranging from two-way to four-
way designs, all employing various com-
binations of cone drivers in sealed enclo-
sures. The two smaller systems, the
Models T-200 and T-300 (shown), have
10-inch woofers, with a 1,800-Hz cross-
over to a 1%s-inch cone tweeter in the

T-200.. The T-300 has a 3-inch mid-
range driver that covers the frequencies
from 1,500 to 7,500 Hz, and a 2-inch
tweeter operating above that. The two
larger models, designated T-400 and T-
500, are four-way systems, both using
paired 2-inch tweeters for frequencies
above about 7,500 Hz. The tweeters are
angled slightly outward and upward for
enhanced treble dispersion. The T-400
also has a S-inch mid-range (700 to 3,000
Hz) and a 3Y2-inch “sub-tweeter” (3,000
to 7,500 Hz). The T-500 has two 10-inch
woofers, a S5-inch mid-range (600 to
2,000 Hz), and two ¥a-inch “sub-tweet-
ers” operating from 2,000 to 8,000 Hz.
The woofer of the T-400 is 12 inches.
All four systems have frequency re-
sponses within =3 dB over their respec-
tive operating ranges — from 44 to 18,000
Hz for the T-200 up to 35 to 20,000
Hz for the T-500. A minimum of 10
watts per channel (continuous) of ampli-
fier power js recommended for all sys-

tems to yield sound-pressure levels of
from 90 to 92 dB in a 3,000-cubic-foot
listening room. Inputs of up to 100 watts
on program material can be tolerated
without the need for protective fuses.
The levels of continuous power (at 400
Hz) that can be handled for a period of
five minutes range from 40 watts for the
T-200 to 100 watts for the T-500. Im-
pedances are 8 ohms for all systems, and
all have tweeter and (where applicable)
mid-range level-control switches with
positions for flat response and —3 dB.
Dimensions of the cabinets increase
from 21%4 x 12 x 10Y2 inches for the T-
200t0 29 x 18%4 x 142 inches for the T-
500. The cabinets are finished in oiled
walnut and have removable grilles of
molded fabric in blue or brown. The two
larger systems have removable bases for
floor installation. Prices: T-200, $99.95.
T-300, $179.95; T-400, $279.95: T-500,
$429.95.
Circle 116 on reader service card

Pioneer CT-F7171
Stereo Cassette Deck

@ A stereo cassette deck with the cas-
sette well and all controls located on the
front panel is one of the latest products
from U.S. Pioneer. The unit, designated
Model CT-F7171, is sized and styled to
match the current Picneer tuners and
amplifiers, and its physical layout per-
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mits it to be stacked vertically with these
components. Dolby-B noise-reduction
circuits are provided, along with record-
ing bias and playback equalization that is
switchable for ““normal’ or for chromi-
um-dioxide tapes. All of the transport
controls are latching lever switches ex-
cept for a skip pushbutton that plays the
tape at twice normal playing speed while
depressed, enabling a user to quickly
locate a desired point on the tape by ear.
The deck also has a memory-rewind
function that automatically returns to a
preselected point at high speed.

For monitoring recording levels, the
CT-F7171 uses a combination of meters
that register average program levels,

plus a light-emitting-diode peak indicator
that flashes when peak levels reach +4
dB. There is also a switchable limiter
circuit that compresses peak recording
levels to avoid tape-overload distortion.
Other facilities include recording- and
playback-level controls concentrically
mounted on slip clutches for the two
channels, front-panel microphone and
stereo-headphone jacks, and an on/off
switch for the cassette-well illumination.

Frequency response is 40 to 12,000
Hz +3 dB with “*standard™ tape, extend-
ing to 13,000 Hz within the same toler-
ances for chromium-dioxide tape. Stan-
dard-tape signal-to-noise ratios are 58

(Continued on page 16)
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Superb performance - lavish engineering
-a new standard in high fidelity

THE ALLNEW REVOX 700 SERIES

Stereo Tape Recorder A700 Digital Stereo Tuner/Pre-amplifier A720 Power Amplifier A722

Revox Corporation in USA; 155 Michael Dr., Syosset, NY 11791 & 3637 Cahuenga Blvd. West, Hollywood, Calif. 90068
Revox in England; Lamb House, Church Street, Chiswick, London W4 2PB. Revox Sales and Service in Canada.

For other countries; Revox Intermaticnal, Regensdorf 8105ZH Althardstrasse 146, Switzerland.
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

dB with Dolby, 48 dB without. These
figures are improved by 4.5 dB above
5,000 Hz with chromium-dioxide tape
and the appropriate playback equaliza-
tion. The transport employs an electroni-

cally controlled d.c. motor: wow and
flutter are less than 0.1 per cent. Har-
monic distortion is under 2 per cent for a
0-VU recording level. Both the line and
microphone inputs will tolerate drive

signals of up to 9 volts before overload.
With the wooden cabinet supplied, the
CT-F7171 measures about 17 x 5Y2 X
12%4 inches. Price: $369.95.

Circle 117 on reader service card

Sylvania Model AS210A
Speaker System

® THE Model AS210A, latest addition
to Sylvania’s series of quality speaker
systems, is a two-way air-suspension
design with an integrated power/fre-
quency response of 33 to 15,000 Hz
+3 dB. The two drivers, a 10-inch
woofer and a [Y2-inch Mylar dome-
type tweeter, have a capacitive cross-
over at 1,500 Hz. The low-frequency
resonance of the system is 42 Hz, and
the enclosure has a volume of approxi-
mately 1%/4 cubic feet. The resonance of
the tweeter is under 600 Hz — more than
an octave below its operating range. The
AS210A system is safely usable with
amplifiers with power outputs of up to
100 watts (continuous) per channel.

Minimum recommended amplifier power
is approximately 20 watts per channel
continuous into 8 ohms, the nominal
impedance of the system. A three-posi-
tion switch permits varying the level of
mid-range frequencies over a 6-dB
range, with the center position providing
“flat” response. There is also a level
switch that decreases the high-frequency
output 3 dB from the nominally “flat”
condition. The AS210A’s enclosure is
constructed of wood composition board
clad in walnut-grain vinyl. The grille is
removable, revealing a speaker-mount-
ing panel also covered in vinyl. Size:
24 x 15%s x 11%4 inches. Price: $99.95.
Circle 118 on reader service card

Hervic HR 150
Digital Stereo FM Receiver

® THE HR 150 digital stereo receiver
from Hervic Electronics is an FM-only
unit, with the station frequency to which
it is tuned appearing in large illuminated
read-out numerals at the center of the
front panel. The tuning control is a con-
ventional knob, while sliders adjust vol-

ume, balance, and bass, treble, and mid-
range tone. Pushbuttons select the input
(two Aux sources are accommodated,
along with phono and FM) and provide
such functions as speaker switching
(main or remote), FM interstation-noise
muting, tape monitor, high- and low-cut
filter, and mode selection. There are
front-panel jacks for tape input and out-
put and for stereo headphones. A pair of
tuning meters indicates FM signal
strength and channel center.

The FM frequency response is 20 to
15,000 Hz =1 dB, and FM sensitivity is
2 microvolts. The capture ratio is 2 dB,
AM suppression exceeds 90 dB, and
image, i.f., and spurious-response rejec-

tion are all better than 100 dB. Stereo
separation is 40 dB at 1,000 Hz, 32 dB at
10,000 Hz. The alternate-channel selec-
tivity is 100 dB. Typical specifications
for the amplifier section include a contin-
uous-power output (both channels driv-
en) of 75 watts per channel into 8 ohms
across the full 20- to 20,000-Hz range,
with less than 0.25 per cent harmonic
and intermodulation distortion at rated
output, The typical distortion level is
0.06 per cent. Signal-to-noise ratios for
the phono and high-level inputs are 65
and 85 dB, respectively. The dimensions
are 18 x 6 x 16 inches. Price: $849.95.
An optional walnut cabinet is $44.95.
Circle 119 on reader service card

Sony TC-152SD Portable
Stereo Cassette Recorder

® SUPERSCOPE has announced the avail-
-ability of the Sony Model TC-152SD,
an a.c./battery portable stereo cassette
recorder with built-in Dolby-B noise
reduction. There is a tape selector
switch with positions for ‘“normal’”’ and
chromium-dioxide tapes, and a switch-
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able limiter circuit automatically atten-
vates excessive input levels to prevent
tape overload. Seven lever controls, in-
cluding latching fast forward and rewind,
pause, and cassette eject, serve to oper-
ate the transport and activate the record-
ing circuits. Dual slider controls adjust
recording levels, which are monitored on
two meters that are illuminated during
a.c. operation, or when a meter LIGHT
pushbutton is depressed during battery
operation. Line and microphone inputs
are accepted, with attenuators that can
be switched in for use with high-level
microphone sources. The TC-152SD
also has a built-in power amplifier and 4-
inch speaker, permitting stereo tapes
recorded on the unit to be played back in
mono. These are controlled by the vol-
ume and tone-control knobs, as is a read-

ily accessible stereo-headphone jack.

The TC-152SD measures about 15 X
9Y> x 4Y4 inches and weighs just over 12
pounds. Possible power sources are
standard a.c. through the power cord
supplied or four D-cell batteries. An op-
tional nickel-cadmium battery pack
($14.95) permits battery recharging.
Frequency response is 30 to 15,000 Hz
with chromium-dioxide tape. The signal-
to-noise ratio is 58 dB (CrQ,), and wow
and flutter are 0.15 per cent. A bias fre-
quency of 105 kHz is used. Battery life
during D-cell operation is two hours of
continuous recording. The cells are sup-
plied with the unit, along with a clip-on
shoulder strap. Price: $299.95. The op-
tional carrying case costs an addi-
tional $29.95.

Circle 120 on reader service card
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How do Heathkit Receivers stack up
with the others? You be the judge.

Compare Heathkit Receiver prices and specifications against the

HEATHKIT ELECTRONIC CENTERS

Units of Schlumberger Products Carporation
Retail prices slightly higher.
ARIZ.: Phoenix; CALIF.: Anahgim, El Cerrito, Los Angeles,
Pomona, Redwood City, San Diego (La Mesa), Woodland
Hills; COLO.: Denver; CONN.: Hartford (Avon); FLA.
Miami (Hialeah), Tampa; GA.: Atianta; ILL.. Chicago.
Downers Grove; IND.: Indianapolis; KANSAS: Kansas
City (Mission); KY.: Louisville; LA.: New Orleans (Ken-
ner); MD.: Baltimore, Rockvilie; MASS.: Boston (Welles-
ley); MICH.: Detroit; MINN.: Minneapolis (Hopkins); MO.:
St. Louis; NEB.: Omaha; N.J.: Fair Lawn; N.Y.: Buffalo
(Amherst), New York City, Jericho (L.1.), Rochester, White
Plains; OHIO: Cincinnati (Woodlawn), Cleveland, Colum-
bus; PA.: Philadelphia, Pittsburgh; R.l.: Providence
(Warwick); TEXAS: Dallas, Houston; WASH.: Seattle;
WIS.: Milwaukee.
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rest of the audio world and we think you'll agree...it's

no contest. When you build a Heathkit Receiver,
you get more quality, features and
performance for your money.

Heathkit AR-14 FM Stereo Receiver,
2 x 10 watts rms; T.H.D. 1% or less*; 5xV sensi-

tivity ........... L I;s-s-;a-b'ir;e't 11995

Heathkit AR-1214 AM/FM Stereo Receiver,
2 x 15 watts rms; T.H.D. less than 0.5% *; 2 uV

; sensitivity; 60 dB selectivity. .
—— includes cabinet 18995

Heathkit AR-2020 4-Channel AM/FM Stereo
Receiver, 4 x 15 watts rms; T.H.D. less than

0.25% *; 2 1V sensitivity;
60 dB selectivity ..........

includes cabinet 2;5995
Heathkit AR-1302 AM/FM Stereo Receiver,
2 x 20 watts rms; T.H.D. 0.25% *; 1.9 »V sensi-

tivity; 60 dB selectivity ... ...
less cabinet ! 6995

Heathkit AR-29 AM/FM Stereo Receiver,
2 x 35 watts rms; T.H.D. 0.25% *; 1.8 uV sensi-

tivity; 70 dB selectivity ......
less cabinet3 2;995

Heathkit AR-1500A AM/FM Stereo Receiver,
2 X 60 watts rms; T.H.D. less than 0.25% *; 1.8 uV

sensitivity; 90 dB selectivity. .
less cabinet 39995

“Power ratings are at 8 ohms, all channels driven.
Total Harmonic Distortion (T.H.D.) measured at
rated power from 20 Hz to 20 KHz.

See the complete more-for-your-money lineup
of HEATHKIT AUDIO COMPONENTS at your nearest
Heathkit Electronic Center—or send for your

FREE Heathkit catalog, below.

HEATH COMPANY, Dept. 40-9
Benton Harbor, Michigan 49022

[ Please rush my FREE Heathkit Catalog:

| HEATH
Schiumberger

Name_____ -

Address

City.
Prices & specifications subject to change without notice.
Prices shown are mzil order, F.O.B. factory.

State Zip

HF-287
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cred
ible.

How elsc would you describe a

preamplifier with:

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

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

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

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

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

for an audition.

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

Shase

fmpa
7000

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION
P.O. Box 1335 » Lynnwood, Wash. » 98036

*SQ is a trademark of CBS Labs, Inc.
CIRCLE NO. 39 ON READER SERVICE CARD
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QUESTIONS

Power Upgrading

I have a 30-watt-per-channel am-
Q » plifier which sounds pretty good,
but I wonder whether it is clipping when
used with my medium- to low-efficiency
bookshelf loudspeakers. I am consider-
ing trading up to a 60-watt-per-channel
amplifier and wonder whether that will

make an audible improvement.
CHARLES SEVERAN
New York, N.Y.

If you double the amplifier power

« available, that will provide only 3

dB more signal headroom before clip-

ping (overload) occurs. Of course, every

little bit of power reserve helps, but if

you are changing your equipment specif-

ically to obtain more power reserve, it

makes more sense to trade up to three or

four times your present power rather
than to simply double it.

As to whether your present amplifier
is clipping with your speakers, there’s no
way / can know that. If you have an os-
cilloscope available you can visually
monitor the output waveforms for indi-
cation of clipping. Or perhaps you can
borrow a high-power amplifier to substi-
tute for your present one to see if you
hear a difference. If there is a difference
to be heard, it will show up as a more
“open” quality with greater detail during
the very loud passages. There should
also be a greater sense of dynamics in
the music. Your listening tests should be
done with music that has a wide dynamic
range (lots of loud and soft passages)

|

Undistorted waveform (A) represents a 100-
watt signal at the output of a 200-watt ampli-
fier. The clipped waveform (B) results when
an attempt is made to drive a 50-watt am-
plifier to the same power-output level.

1

rather than with hard rock or similarly
compressed, consistently loud material.

Loud Rock

Perhaps this is not your sort of
Q. question, but why do so many
rock groups play so loud in concert?

BiLL SHAWN
Long Island City, N.Y.

I found myself asking the same
» question recently on the occa-
sion of a visit to the Academy of Music
in New York City to hear Peter Framp-
ton. The first group on the bill was some-
thing called Montrose, and they were on
at the time I arrived. The sound-pressure
level was so high out in the lobby that I
was not willing to risk entering the main
part of the theater. The second act,
Spooky Tooth. however, was quite bear-
able once [ had picked up some tissue in
the men’s room to stuff into my ears.

Perhaps it’s necessary to make the
point here that I'm not a fuddy-duddy
tut-tutting the sonic antics of “our
youth.” At home, I listen mostly to rock,
and (as my neighbors will attest) at fairly
high volume. In the days of the Fillmore
East I attended at least a couple of live
concerts a month, and with few excep-
tions all the groups played at what 1 con-
sider loud, but tolerable, levels.

For several reasons, those groups
playing at well over 110 decibels are
doing a great disservice to themselves,
their audience, and their music. Expo-
sure to levels over 100 dB can cause a
hearing impairment that acousticians
refer to as “threshold shift.”” Threshold
shifts may be temporary or—after pro-
longed exposure —permanent. It could
well be that some groups play as loud as
they do only because they are not aware
that they are that loud. Their collective
thresholds have shifted —or, to put it in
more common language, they have al-
ready been partially deafened.

A less generous supposition is that the
loudness is part of their thing and is be-
ing substituted for musical talent. But
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the reasons don’t really matter. Musi-
cians should realize that after they reach
a certain sound level, the ears of their
audience suffer saturation similar to
what happens to hi-fi components under
overload conditions. So much distortion
is then generated in the ear itself that
whatever the musical merits of the pro-
gram material, it simply cannot come
through. So, guys, for your own sake,
and for the sake of the audience, please
turn it down.

Volume Control Setting
I recently bought a new turntable
Q e and an elliptical-stvlus phono
cartridge. Evervthing works fine except
that the volume on my preamplifier must
be turned almost twice as high us before
in order to enjoy the same level of sound.
Can this be a result of mismatching, and
if so, how can I correct it?
HELEN COMMODORE
Brooklyn, N.Y.

This question is a common one —

« and also, unfortunately, difficult
to answer simply. First of all, it’s neces-
sary to understand that the volume-con-
trol setting on an amplifier, preamplifier,
or receiver has no necessary one-to-one
relationship with the sound level coming
out of the speakers. Think of the volume
control simply as a valve that controls
the amount of signal passing through its
section of the amplifier circuits. In other
words, it can do no more than affect the
signal level that’s fed to it. Since yourel-
liptical cartridge supplies less signal to
the preamp than that provided by the
previous cartridge, the volume control
has to be set higher for the same sound
level. The same thing could happen if
you were to switch to a new tuner or
tape deck if their output levels differed
from the old units. And if you were to
switch to lower-efficiency speakers, or to
a power amplifier with less input sensi-
tivity, then the preamplifier volume con-
trol would in each case have to be set
higher to get the same volume level.

As long as the signal remains at a level
below which the amplifier is overloaded,
the volume-control setting, and the vol-
ume heard, have nothing to do with the
power rating of the equipment. For ex-
ample, suppose you have two power
amplifiers, one of which is rated at 40
watts per channel and the other at 100
watts per channel. And say that the 40-
watt amplifier can be driven to full out-
put with a 0.5-volt input signal from the
preamp while the 100-watt unit needs
about 1 volt to reach the same 40-watt
level (an even higher signal level, of
course, is needed for it to reach the 100-
watt level). Given the above circum-
stance, the 40-watt amplifier will play

louder than the 100-watt job when the |

volume-control setting at the preamplifier
is the same, assuming that neither ampli-
fier is driven beyond 40 watts output.
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Thenew
Micro-Acoustics

FRM1

High Accuracy Spealcer:

It will pat you at the
center of themasic
no matter where you sit

in the listening room.

Micro-Acoustics new FRM-1 speaker
has five front-mounted, direct radiating high
frequency drivers set in a semi-decahedron
array {see illustration). This unique configura-
tion causes the sound of the five drivers to

overlap. resulting in a hemispheric pattern from
the face of the speaker. This means you get
virtually identical sound intensity anyplace in the
listening room. Which also means that you can sit anywhere
you want and still hear perfect high frequency sound. You can put
an FRM-1 up high or down low. keep it upright or set it down on
its side. No matter where you put it. or now you place it, the FRM-1
will deliver superb high frequency dispersion.

Plus an unusually smooth mid-range.

And bass response that literally has to be felt to
be believed.

Forthe FRM-1 is a complete speaker in every way—
priced at $165.00 each. it is made with the highest quality
components found in any bookshelf made today. A pair brings a
new kind of joy to stereo. Four in quad will simply boggle your
senses. For a complete demonstration. visit your Micro-Acoustics
dealer. Sit where you want. With the FRM-1_you don't have to go
to the music — the music will come to you.

And be sure to ask ta hear our moderately priced
FRM-2 and economy priced FRM-3— they both share the excellent
dispersion characteristics of the FRM-1.

(At note to people who already own a pair of fine
speakers such as ADVENT, AR, KLH.— we have a special high
frequency dispersion system available as an accessory that sits
neatly on top.of each of your loudspeakers. It's called the
Microstatic (MS-1), sells for $117.00 a pair. and makes good
loudspeakers sound a lot better.)

For more technical information and test reports on our
loudspeaker line write to Micro-Acoustics Corp.. 8 Westchester
Plaza, Elmsford. New York 10523.

MICRO-ACOUSTICS CORPORATION,
ELMSFORD.NEW YORK 10523
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NEW! NEW! NEW! I

Larger More Easy-Read l

Page Size Full Color Typeface
SAVE On i

LAFAYETTE PRODUCTS
Plus Major Brand Names
* Pioneer * Garrard ¢ Dual * AR
* Dyna ¢ Sanyo ¢ Marantz « BIC
* BSR ¢ Phillips * Koss < JBL
* Pickering ¢ Kenwood e Shure
* Sennheiser ¢ Technics

Plus EXCLUSIVE
LAFAYETTE PRODUCTS

(MANY WITH OUR SQ-FULL LOGIC

— THE MOST ADVANCED SQ-4-

CHANNEL CIRCUIT AVAILABLE ON
ANY EQUIPMENT)

Lafayette

Listen to us,you can’t go wrong.

Mail this coupon today

Dept. 11094
Lafayette Radio Electronics
111 Jericho Tpk., Syosset, LI, NY 11701

Send me your FREE 1975 Catalog

Name .................. Apt. ...... I
Street ... I
City ...l State

Name .................. Apt. ......
Street ... I
City ................ State ......... |

Zip I J
. 1 3§ 8§ § § § 3§ |
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AUDIO

BASICS

By RALPH HODGES

GLOSSARY OF TECHNICAL TERMS-12

® Electrostatic speaker is a device that
makes use of a static electrical charge —
the same type of charge that causes
phonograph records to attract dust—to
vibrate a very lightweight diaphragm. A
typical electrostatic speaker consists of a
thin plastic-film diaphragm stretched on
a frame between two perforated metal
plates. A high-voltage charge is applied
between the diaphragm and plates. The
audio signal from the amplifier is con-
verted to high voltage and applied to the
plates in opposing phase. This causes the
plates to alternately attract and repel the
charged diaphragm, according to the dic-
tates of the audio signal. The motion
thus induced on the diaphragm is trans-
ferred to the surrounding air as sound,
which is radiated out through the plates’
perforations.

In general, electrostatic speakers have
very low moving mass, which makes
them highly responsive to fast transient
variations in the driving signal. How-
ever, they are also relatively expensive
and inefficient (particularly at the lower
frequencies), and they have difficulty
delivering large amounts of acoustic
power. Full-range electrostatics tend to
be quite large, in order to provide the
necessary diaphragm area for adequate
bass response. Most such full-range sys-
tems employ separate diaphragm sec-
tions, the smaller ones being used to re-
produce the higher frequencies. The
electrostatic principle is also employed
in several headphone designs.

® Equalization, or frequency-response
adjustment, has at least two different but
related meanings in audio. Abbreviated
as EQ, the term can refer to the standard
equalization characteristics used in the
disc, tape, and broadcast industries
whenever material is recorded or trans-
mitted. This EQ generally consists of a
high-frequency boost “‘built into” the
recording or broadcast signal to combat
the high-frequency noise (hiss) inherent
in the medium, or to correct for losses
that occur in playback. The playback or

20

receiving device in the consumer’s home
has fixed “de-equalization” (or de-em-
phasis) circuits that reduce the high fre-
quencies by the same amount they were
boosted, thereby minimizing any high-
frequency noise that may have intruded
and restoring the proper tonal balance.
As indicated earlier, these equalization
characteristics are standardized.

Another type of EQ involves frequen-
cy-response changes introduced at the
recording or broadcast studios to make
the program sound “good” or to better
adapt it to the medium. This may include
subtle amounts of bass boost or some
“sweetening” of the high frequencies,
both achieved through manipulating the
studio equivalent of tone controls. And
the listener at home can do his own
equalizing, either with tone controls or
with the more complex electronic units
called “*equalizers.”

® Equalizer is essentially any electronic
device designed to make precise and
predictable adjustments in the frequency
balance of an audio signal by boosting or
depressing certain ranges of frequencies.
Bass and treble controls constitute a fair-
ly simple equalizer system. However,
when the term is used in the audiophile
sense it usually refers to a multiple-tone-
control set with five or more controls
(frequently slider-type potentiometers)
that independently affect relatively small
segments of the audio-frequency range.
Typically, these devices provide an ad-
Jjustment range of 12 to 24 dB at the
specified “center frequency” of each
control. Highly sophisticated equa-
lizers to become available in the near
future will permit the user to vary the
center frequency of each control, and
the width of the frequency band it
affects.

Sometimes offered as a facility built in-
to receivers and amplifiers, equalizers
are more often available as separate
units to be installed between the pream-
plifier and power amplifier, or in the
tape-monitor circuit.
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1974, Stereo Review* said.

very neatly by concluding: ¥
“The Sylvania RQ3748 is
obviously well designed and §
thought-out and therefore de- *
serves sertous consideration by 8

o
VaGH LT

“...the most powerful four-channel
receiverwehavetestedtodate...”

“The overall feel and handling of
the RQ 3748 were superb.”

“In virtually every respect the
RQ 3748 met or surpassed its
specifications...”

““The audio amplifier section was
particularly impressive.”

“...the RQ 3748 is one of the most
refreshingly‘different’four-channel
receivers we have seen.”

4 well-known specialty
o ™1 companies?
e .«-@"“ Nope. Believe it or not,
-« @e\«*‘ the RQ3748 is sold by a
L big American company.
S A company with the know-how
e and facilities to produce and service a real
quality product at a reasonable price.

That’s what the July,

Then they summed it up §

anyone shopping for a top-grade And which company did it?
four-channel (or two-channel) receiver.” We did.

And WhO manufactures thlS “powerfu],” ZRﬂ'r;) nte jpb)';lp ;mgs:j m{) onn;-Slwco Review, July 1974 Copyright 1974 by

“superb,” “impressive,” “refreshingly differ-
,” four-channel receiver? One of those E SyL‘,ANIA
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INTERNATIONALE
TESTBERICHTE AN DIE
901 BOSE DIRECT/REFLECTING
LAUTSPRECHER SYSTEM.

“For the first time the critics all over the world are
unanimous in (their) verdict on a loudspeaker.”*

BELGIUM

La Revue des Disques de la Haute-Fidelit€ - Jaques Dewevre
“It is grand! It is no longer recorded music... the
orchestra is there in front; and the atmosphere of the
concert hall, all around!”

DENMARK
Hobby bladet + Lyd & Tone - Claus Sgrensen

“The 901 can produce lower notes than any speaker |
have ever listened to...the class is elite....”

HOLLAND
Disk - Jan de Kruif N )
“The BOSE speakers
belong to the small group !f

of the best and most L
valuable speakers we know. i
Without doubt, for some )

it will be the very best.”

FRANCE

Revue du Son - Jean-Marie
Marcel und Pierre Lucarain
“...901 with (its) equalizer
system is absolutely tops...
sets new standards for
loudspeaker music
reproduction.”

The Mountain, Framingham, MA. 01701
22

AUSTRIA

*Qberosterreichische - Nachrichten Linz

“BOSE contains more technical innovations than any
other speaker of the last 20 years.”

UNITED STATES of AMERICA

Stereo Review - Hirsch-Houk Laboratories

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

The one review that really will convince
you is your own. We invite you to com-
pare the 901 SERIES II with any con-
ventional speaker,

and hear the difference
for yourself.

For information

on the BOSE 901

SERIES II and the
501 SERIES 11
Direct/Reflecting®
speakers, and other
BOSE products, circle
your reader service
card or write us at
Dept. S-9.
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@ THE UBIQUITOUS PLL: By now
most readers are aware of the growing
number of references to “PLL" (phase-
locked loop) circuits in equipment speci-
fications and advertising copy. The read-
er unfamiliar with the term might assume
that PLL is merely another one of the
bits of proprietary alphabetical jargon
that some manufacturers are so fond of,
or that PLL is too technical for the lay-
man to understand. The fact is that PLLL
circuits do provide meaningful improve-
ments —and they are somewhat difficult
to explain.

The phase-locked loop, as an elec-
tronic circuit, predates the hi-fi industry
by many years. Until recently, the PLL
circuit used so many electronic parts
that it was found only in laboratory in-
struments and communications equip-
ment costing many thousands of doliars.
In the days of tube equipment, a PLL
circuit in itself would be far more com-
plex than a complete tube stereo receiv-
er. Even using conventional transistors,
the PLL circuits were so complex that
they were not feasible for use in home
equipment. However, through inte-
grated-circuit technology it was possible
to condense almost an entire PLL into a
single tiny *‘chip” selling for a few dol-
lars or less, and engineers were quick to
apply it to consumer products.

The basic PLL actually consists of
several different circuits interconnected
as shown in the diagram on the following
page. The voltage-controlled oscillator
(VCO) section is designed (or adjusted)
to operate at approximately the expected
frequency of the input signal. The phase-
detector section compares the output
frequency of the VCO with that of the
incoming signal, and insofar as there is a
difference in frequency between them,
an “error” voltage is produced that is
proportional to the difference. The “er-
ror” voltage at the output of the phase
detector is fed through a low-pass filter
that removes high-frequency signal
components. It is then amplified and fed
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back to the VCO, where it shifts the
VCO’s operating frequency in the direc-
tion of the input signal. When the VCO
output frequency comes close enough to
the input frequency, it locks in to the
signal, in phase as well as frequency.
After locking occurs — it occurs almost
instantaneously —the PLL has two pos-
sible outputs. The VCO output is at the
same frequency as the input, but it is a
square wave whose amplitude is inde-
pendent of input-level changes over a
very wide range. In other words, the
PL.L can then serve as a limiter, remov-
ing amplitude variations from an r.f. sig-
nal. The other output, from the amplifier

T S T S T OSSN

TESTED THIS MONTH
®

B&0O MMC 6000 CD-4 Cartridge

Heathkit AD-1013 Oscilloscope

Sony TC-137SD Cassette Deck
Soundcraftsmen PE2217 Preamp

TR TSR O S S TR
section, is the d.c. (or low-frequency
a.c.) “‘error’” voltage needed to force the
VCO circuit into synchronism with the
input signal. If the input is at the 10.7-
MHz i.f. frequency of an FM tuner, the
VCO *follows™ the instantaneous fre-
quency variations of the received signal.
and the “error” signal is then the demod-
ulated FM output—in a word, audio.

Thus, in a single tiny integrated circuit
(IC), we have combined the functions of
an FM limiter and a highly linear dis-
criminator-type FM detector. Not only
is the linearity of a PLL FM detector
superior to that of conventional discrete
component circuits (less distortion in
the audio outputs), but virtually all
critical alignments and adjustments are
eliminated.

I have not come across any units using
the PLL as a limiter/detector. Probably
cost-vs.-performance improvement still
favors the use of other 1C’s or discrete
components. However, many multiplex
decoders today use a singte IC chip that
incorporates PLL circuits. When used in
stereo-FM multiplex decoder circuits,
the PLL does not demodulate an FM
signal. Instead, it works with the already
demodulated signal, which embodies the
encoded information needed to reconsti-
tute the right and left channels from the
broadcast multiplexed signal.

Basic to the stereo-decoding process
is the generation within the FM receiver
of a 38-kHz tone precisely locked in
phase to the second harmonic of the 19-
kHz pilot tone transmitted as a part of
the stereo multiplex signal. Even a small
phase error at this point can cause a seri-
ous loss of separation between the right
and left stereo channels. The PLL is
obviously ideal for synchronizing the
internally generated signal to the re-
ceived 19-kHz pilot signal. Within the
chip is a 76-kHz oscillator, with binary
frequency dividers to derive 38-kHz and
19-kHz signals. The latter is compared
with the pilot-carrier input, and the error
voltage is used to correct the 76-kHz
VCO. When the loop is locked (which
lights the STEREO indicator of your tuner
or receiver), the 38-kHz signal can be
used to derive the L- and R-channel
difference signals, which are then further
processed to produce the two stereo
outputs.

As you can see, the PLL process is
similar in both FM detection and multi-
plex demodulation. Each application has
its special requirements, however. For
example, what is known to engineers as
an MPX IC contains lamp-driving cir-
cuits for the STEREO light and muting cir-
cuits for interstation-noise suppression.
Though not part of the PLL circuitry,
they are conveniently built into the same
chip.

Currently, the PLL is also receiving
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wide use in CD-4 demodulators. The
difference signals (between front and
rear channels) are in FM form as they
come from the phono pickup. The inher-
ent limiting action and excellent linearity
of the PLL make it ideally suited to CD-
4 demodulation. Here, too, additional
circuits have been built into the 1C, in-
cluding the matrix networks, filters,
equalizers, and noise-reduction systems
basic to the CD-4 process.

One of the earliest PLL applications
was in frequency synthesis, where a sin-
gle accurate frequency source is used to
derive a wide range of other frequencies
that have the full accuracy of the basic
frequency. This is done by locking multi-
ples or submultiples of the individual
oscillators to the basic frequency source
via phase-locked loops. Digitally tuned
FM units (such as those from Heath,
Scott, and Sony) use PLL circuits exten-
sively in their frequency synthesizers.

From an operational standpoint, what
advantages do PLL circuits offer to the
consumer? Principally, superior FM
tuner performance. FM tuner distortion
of 0.2 per cent or less is commonplace
today; a few years ago such a low level

l

vVCO
SIGNAL

|NPUT} PHASE LOW-PASS
> | p—>- OUTPUT
SIGNAL DETECTOR FILTER SIGNAL
(ERROR OR
DEMODULATED
FM SIGNAL)
VOLTAGE-—
CONTROLLED
OSCILLATOR

Diagram of the separate circuit functions whose interactions produce a phase-locked loop.

was almost unheard of, and in any case
could not be maintained without annual
(or more frequent) realignment. Stereo
channel separation of 35 to 50 dB (or
better) achieved by today’s 1C multiplex
demodulators is taken for granted, but
only a few years ago 25-dB separation
was considered quite good. Lower
distortion in stereo FM reception
is also a byproduct of the PLL’s inherent
linearity.

Early CD-4 demodulators were given
to erratic operation and were apt to pro-
duce noise bursts from momentary inter-
ruptions of the 30-kHz carrier, often
caused by dust on the record or stylus. A

PLL demodulator has a greater toler-
ance for such dropouts (built-in muting
circuits reduce or eliminate their audible
effects), and the latest CD-4 demodula-
tors are vastly improved over some of
the first models.

Although other types of IC’s have
provided improved specifications in
many areas, the PLL is unique in offer-
ing incredibly sophisticated circuit per-
formance at a price within the reach of
the consumer. We will certainly see the
PLL approach applied to other compo-
nent areas, especially as its price be-
comes more competitive with other, less
advanced techniques.

EQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

B&0O MMC 6000 CD-4 Phono Cartridge

® THE Bang & Olufsen (B&0O) MMC
6000 is the first European-made phono
cartridge to reach us that is designed
specifically for playing CD-4 discrete
four-channel discs. B&Q cartridges have
long been known for their fine perfor-
mance, and the MMC 6000 upholds that
tradition. B&O describes the MMC
6000 as an ‘‘integrated pickup car-
tridge,” which indicates that the stylus
assembly is not user-replaceable. This,
according to B&O, has several technical
advantages in respect to the cartridge’s
functional design. The MMC 6000 is
small, very light (4 grams), and designed
to plug directly into the end of the tone
arms of some B&O record players. For
installation in other tone arms, a mount-
ing adapter is furnished. Even with its
adapter, the cartridge weighs only 5.5
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grams — well below the norm for stereo
cartridges.

The diamond stylus, mounted on a
beryllium cantilever, has an effective
mass of only 0.22 milligram. The naked
diamond is specially shaped (with tip
radii of 0.3 x 2 mils) to provide maxi-
mum vertical contact with the groove
wall while retaining the ability to trace
groove-modulation frequencies as high
as 45 kHz. It is called the Pramanik sty-
lus, after its Danish inventor, and its
shape roughly resembles that of the Shi-
bata stylus except for a slight difference
in the diamond’s faceting.

The cartridge’s signal-generating sys-
tem uses B&O’s familiar cross-shaped
armature, scaled down in size and mass.
Like most CD-4 cartridges, the MMC
6000 has a relatively low output —typi-
cally about 3 millivolts—and it is de-
signed to operate with load resistances
of 100,000 ohms shunted by a total ca-
pacitance of less than 200 picofarads
(preferably less than 100). Unlike most
current CD-4 cartridges, however, it has
a high compliance (30 X 10-¢ centime-
ters/dyne) and operates at a l-gram
tracking force. The vertical tracking an-
gle of 20 degrees conforms to the new

IEC/DIN standard (the practical differ-
ence between this and the former 15-
degree standard is not significant). The
cartridge is supplied with mounting
adapter, a stylus-cleaning brush, individ-
ual calibration curves, and an accurate
stylus-force gauge. Price: $85.

® Laboratory Measurements. The B&O
MMC 6000 was tested installed in a
Dual 701 arm, with a load of 100,000
ohms shunted by 120 picofarads (pF).
Most measurements and all listening
tests were made with a tracking force of
| gram, which was sufficient for satisfac-
tory low-frequency tracking with the
Cook Series 60 record. The very high
velocity 30 centimeters per second
(cm/sec) 1,000-Hz tones of the Fairchild
101 test record showed slight peak clip-
ping at 1 gram, but were tracked proper-
ly at the 1.5-gram rated maximum track-
ing force of the cartridge.
High-frequency tracking of the 10.8-
kHz tone bursts on the Shure TTR-103
record was very good. Distortion was
low at all test levels, measuring 1.2 per
cent at 15 cm/sec and 3.2 per cent at
30 cm/sec. The middle-frequency IM
(Continued on page 26)
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PE continues

agreat concept

PE 3060, $1€9.95

West Germany'’s craftsmen have earned
a reputation for building turntables with
superb engineering, costly materials, careful
manufacturing and clean, functional design.

Until the introduction of the PE 3000 series
of turntables, this kind of precision was available
only at rather high prices. The first generation of
the 3000 series proved otherwise: their prices
began at little more than those of ordinary
record changers.

The PE concept has now been carried on
with three new models. Even the lowest priced,
the 3044, offers such precision features as
variable pitch control and cue control viscous

2t 1l eas
. ONit.

PE 3046, $149.95 o

SR\ PE 3048, $169.95

damped in both directions.

The 3046 and 3048 offer die-cast,
dynamically-balanced platters; rotating single-
play spindles; and separate anti-skating scales
for different stylus types.

The 3060 continues at the top of the line.
As Hirsch-Houck Labs reported in Stereo
Review: “The performance of the PE 3060
belongs in the top rank of automatic turntables’’

To apprectiate the PE concept in terms of
performance, visit your authorized PE dealer and
compare PE turntables with others priced well
above them. You'll see what makes each PE the
best automatic turntable at its price.

PE

Impro Industries, Inc., 120 Hartford Ave., Mt. Vernon, N.Y. 10553
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In the graph at left, the upper curve represents the smoothed, averaged frequency response of the right and left channels; the dis-
tance (calibrated in decibels) between it and the lower curve represents the separation between the mwo channels. The inset oscillo-

scope photo shows the cartridge’s

response to a recorded 1,000-Hz square wave, which provides an indication of resonances and

overall frequency response. At right are shown the cartridge's response 1o the 10.8-kHz tone bursts and intermodulation-distortion (IM) test
signals on the Shure TTR-103 test disc. Note that these IM curves cannot be compared with those made with other test discs in previous reporis.

distortion (measured with the 400- and
4,000-Hz tones of the Shure record) was
low up to 15 cm/sec, but increased rapid-
ly at higher velocities. Here, too, an in-
crease of tracking force to 1.5 grams
permitted the IM distortion to increase
smoothly from 2 percentat 15 cm/sec to
9 per cent at 30 cm/sec. (Note: These
figures cannot be compared with our
previous measurements with RCA’s
78-rpm test disc.)

The frequency response as measured
with the CBS STR-100 record was very
smooth, with a total change of about 4
dB from 500 Hz to 20.000 Hz. The
channel separation was excellent —typi-
cally 25 to 30 dB under 10,000 Hz. and
12 to 15 dB at 20,000 Hz. We also mea-
sured the response with the JVC TRS-
1005 record, which goes as high as
50,000 Hz (50 kHz) and obtained slight-
ly different but even more impressive
numbers: a +3.5-dB variation from
1,000 to beyond 45 kHz on one channel,
and a +=2-dB variation on the other, ex-
cept for a peak of 6 dB at about 41 kHz.
Most of the output change took place
above 40 kHz. Separation was 15 to
20dBat30kHzand Sto8dB at45 kHz.

The low-frequency resonance with the
MMC 6000 installed in the 701 arm
was 6.5 Hz. A 1,000-Hz square wave
was reproduced without overshoot and
only a moderate convex curvature of the
tops and bottoms of the waveform. Add-
ing another 235 pF of capacitance at
the cartridge output had no effect on the
square-wave response, an indication that
low capacitance is not a requirement for
stereo reproduction. The cartridge signal
output was 2.65 millivolts at 3.54 cm/sec
reference velocity.

@ Comment. The tracking ability of the
B&O MMC 6000 as a stereo cartridge
was outstanding, and in this respect it
outperformed every CD-4 cartridge we
have tested up to this time. Playing
Shure’s Audio Obstacle Course Era 111
record at a l-gram force, it easily han-
dled the maximum level of every test
band except for the bass drum, where it
rattled slightly on the highest level.

The CD-4 performance of the car-
tridge, as might be expected, was first-
rate. Some early CD-4 records are no-
tortous for their occasional distorted
passages, and most of these were still

distorted when played by the MMC
6000. However, some other portions
that were unlistenable with other car-
tridges sounded quite clean with this
one. Although we did not make extended
wear tests with the MMC 6000, it is like-
ly that the combination of the special
stylus shape and a I-gram vertical force
will reduce record wear to a minimum on
both CD-4 and conventional discs.

As a stereo cartridge, the MMC 6000
produced a very clean and totally neutral
sound. The slight “sparkle’ added to the
sound by the many cartridges whose sty-
lus resonance falls in the uppermost au-
dible octave was absent in the MMC
6000, whose resonance occurs above 45
kHz. It therefore may reproduce some
records with a little less zip and glitter
than you are accustomed to hearing, but
almost certainly with greater accuracy.
We have heard the opinion expressed
that a single cartridge design cannot be
optimized for both stereo and CD-4 rec-
ords. Perhaps this is true, but the MMC
6000, designed as a CD-4 cartridge. has
an overall performance that few stereo
cartridges we have seen can match.

Circle 105 on reader service card

Heathkit AD-1013 Four-Channel Audio

® ALTHOUGH the cathode-ray oscillo-
scope is one of the basic luboratory test
instruments, when used as part of a
component installation its chief value is
as an FM tuning and multipath indicator.
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There is no better way to see for yourself
the effects of multipath on FM reception
and to orient an antenna for optimum
performance. Although separate audio-
component oscilloscopes have been

Oscilloscope

available from several manufacturers for
some time, many people are unwilling to
invest several hundred dollars or more in
such an accessory, especially if it can
serve no other function. General-pur-
pose service and laboratory scopes can
do the job as well, and sometimes more
cheaply, but they do not lend themselves
to living-room decor and frequently have
too many unneeded functions.

There are a few audiophile oscillo-
scope components on the market which,
in addition to their FM multipath appli-

(Continued on page 28)
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Thebestof twoworlds

from Wollensak

model 8075

new performance
record in 8-track
frequency response.

Today, no stereo system is complete without an 8-track
or cassette recorder deck. Whichever you choose, you’ll
get the best of either world from Wollensak.

For example, the Wollensak 8075 Dolby 8-track re-
corder deck sets a new performance record never before
achieved in 8-track frequency response. Sound that equals
the finest cassette quality and approaches reel-to-reel qual-
ity. With 3M’s new ““Scotch™ Brand Classic Series Tape,
the 8075 increases frequency response in the 16,000 Hz
range (as indicated on the white marker bar from the B& K
Analyzer below).

Here’s how: The 8075’s exclusive Tape Selector Switch
optimizes the record equalization to take full advantage
of this unique tape. With the Dolby Noise Reduction
System*, you achieve a signal to noise ratio of better than
60DB at 4,000 Hz and above, along with greater dvnamic
range. And the 8075 even decodes FM Dolby radio broad-
casts for noise-free listening.

SEPTEMBER 974

model 4765

exdusive beltless
“Dual Direct Drive”
In cassefte.

If cassette is your choice, listen to o )
the sounds of the Wgllensak RS

4765 Dolby recorder deck. " p A
) Play and

Its exclusive beltless ‘Dual ~ festn_

Direct Drive’ (shown at Biperisheral "\ dvance
. flywheel ‘, n ~ spindle
right) reduces wow and ‘;\g-/ 1@5 S
flutter to a very low 079, 2 A7 ginde

WRMS. The tape transport (:{ K";\Z
system includes a unique
bi-peripheral flywheel, AC - ﬂ
motor that’s as large as the  * ¥
motors on many recl-to-reel
recorders and a sand-blasted capstan that’s almost twice
as large as our competition.

Another Wollensak exclusive: The “Cassette Guardian”’
instantly stops the unit when it senses a stalled or defective
cassette, preventing broken tapes, jammed cassettes or
overheated motors. And its end-of-tape shut-off features
an automaltic return-to-stop position when the end of the
tape is reached in play and record.

The 4765 also features the Dolby Noise Reduction
System* for recording and playback, plus a switch for
receiving FM Dolby broadcasts through any FM tuner.

Tape Selection Switch adjusts recording bias, head cur-
rent, play /record equalization and VU meter levels for all
standard and high performance tapes.

8-track or cassette? No matter which one you select,
you’ll get the best from Wollensak. Nobody knows more
about sound-on-tape or has more experience in tape re-
cording than 3M Company. Find out why at your nearest

Wollensak dealer. Or write: 3M,

Dept. SR-94, St. Paul, Minnesota 55101.
COMPANY

Drive idler

AC motor

technical elegance
from Wollensak
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cation, can be used for displaying simul-
taneously all four channels of a quadra-
phonic system in approximately their
correct amplitude and spatial relation-
ships. With the aid of an audio oscillator
(built into some models), such an instru-
ment can also be used by the knowledge-
able audiophile to check out many of the
performance aspects of his system.

The Heathkit AD-1013 breaks the
oscilloscope price barrier in an emphatic
manner and offers all the flexibility one
could desire. Matching in style and size
the Heath model AR-1500 and 1500A
receivers, the AD-1013 has a 3-inch
cathode-ray tube whose face is cali-
brated both for a conventional stereo
“X-Y" display and a polar four-channel
display. The four input channels have
identical gains, with a frequency re-
sponse extending well beyond the audio
range. An internal matrix combines them
to torm the spatial four-channel display,
so that the relative signal levels in all
four channels can be monitored simul-
taneously. Input connections are made
either through phono jacks on the rear
panel or through five-way binding posts
on the front.

Individual input channels can be
displayed, and a triggered sweep as-
sures that there will be a number of
stationary cycles of the waveform on the
screen without constant readjustment.
For multipath indication, the tuner’s
horizontal and vertical oscilloscope out-
puts (assuming the tuner has them) are
connected to the appropriate inputs of
the scope. The FUNCTION selector of
the AD-1013 selects any of its operating
modes, and a row of indicators next to
the screen shows mode and channel.

For amplifier testing, the Health AD-

1013 has a built-in audio oscillator that
covers the 20- to 20,000-Hz range (and a
bit more) with a single turn of a knob.
The oscillator can be adjusted to have
less than | per cent distortion, and has a
uniform response across the frequency
range. The oscillator output level is ad-
justable and is available at the front pan-
el as well as at the rear of the unit.

The Heathkit AD-1013. with its metal
enclosure, is 18Y2 inches wide, 13%2
inches deep, and 5Ys inches high. Cables
are supplied for connecting it to the sys-
tem components. The kit price is
$199.95, and a walnut cabinet is avail-
able for $24.95. Current model AR-1500
receivers already have the necessary
oscilloscope multipath-display outputs,
and a kit is offered for $24.95 to convert
older AR-15 and AJ-15 units for this
purpose. Some tuners and receivers
from other manufacturers are also
equipped with oscilloscope outputs.

® Laboratory Measurements. All of the
measurements made on the AD-1013
surpassed Heath’s specifications by a
comfortable margin. The scope’s sensi-
tivity was 25 millivolts for a display am-
plitude of one centimeter. The frequency
response was flat from our lower mea-
surement limit of 5 Hz to beyond 30,000
Hz. and was down 3 dB at 250,000 Hz.
The triggered sweep operated from less
than 5 Hz to over 300,000 Hz.

Phase shift between the scope’s ampli-
fiers, which is not specified, was negligi-
ble up to 2,000 Hz, about 5 degrees at
10,000 Hz, and 10 degrees at 20,000 Hz.
The only practical significance this mod-
est phase shift would have is to prevent
checking the phase shift of amplifiers
and four-channel decoders. The range of

the audio oscillator was from under 5 Hz
to about 21,000 Hz. The frequency cali-
brations are rather approximate (rated
within 30 per cent, and meeting that
specification). The output voltage could
be adjusted from under 4 millivolts to
just over 4 volts, and, once set, it varied
less than 0.1 dB over the full frequency
range.

® Comment. An experienced kit-builder
required about fourteen hours to assem-
ble the AD-1013, and check-out plus
adjustment time did not exceed an hour.
Although it is a fairly complex piece of
equipment, assembly is straightforward.
No external test equipment is needed for
its adjustment, but we found that the rat-
ed oscillator distortion could not be
achieved by purely visual means, al-
though with a harmonic distortion ana-
lyzer it was a simple matter to bring it to
about 1 per cent over most of the audio
range. In any case, when the output ap-
pears to be a reasonable sine wave, it is
good enough for its intended purposes.

There is no better way to appreciate
what is happening in a four-channel sys-
tem than by viewing its outputs on an
oscilloscope such as the Heath AD-
1013. Channel separation and balance
are instantly visible, and we find the dis-
play to be almost as fascinating visually
as the sonic output of the system is to
our ears. In spite of the scope’s being
designed for system installation, it can
also be used effectively — within its tre-
quency range — by the audio experiment-
er to check out his construction pro-
jects. Allin all, the Heath AD-1013 is an
ideal accessory for the up-to-date audi-
ophile, and a real bargain at $200,

Circle 25 on reader service card

Sony TC-137SD Cassette Deck

® THE Sony TC-137SD is the first cas-
sette deck we have seen that is designed
for optimum performance with the new
ferri-chrome tape as well as conven-
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tional gamma-ferric-oxide and chromi-
um-dioxide tapes. It has the features we
have come to expect in today’s top cas-
sette recorders, including Dolby noise

reduction, a ferrite record/playback
head, and a ‘‘memory” counter that
stops the tape automatically at any pre-
determined point during rewind. The
MIC and LINE inputs, which have sepa-
rate slider-type recording-gain controls,
can be mixed during recording. A sepa-
rate knob adjusts the line-output level.
The two illuminated meters read both
the recording and playback levels, and a
peak-level indicator light flashes when
momentary excessive-signal overloads
occur. A limiter circuit can be switched
in to prevent such recording overloads
without affecting normal program levels.
The tape transport shuts off and disen-
gages in any mode of operation if the
tape breaks or jams.

The new ferri-chrome tapes combine

(Continued on page 30)
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This advertisement originally appeared in 1969. It is true today and will still be true in another five years.

HG HUM

Another major breakthrough

Oh No! Not Again! Yes it seems
that every year someone ‘re-invents’’ one
of the discarded speaker designs of the
past. Or they purport to modify the laws
of physics by miniaturizing a 32-foot
wavelength. They may even write a
“‘technical” article on their revolutionary
discovery and succeed in getting it
published.

We customarily make an
optimistic estimate that these speslkers
will survive five years. Some make
it. Some even get re-invented all over
again after a subsequent five years.

In the meantime they sell. Because they
sound different. Different from all
other speakers. Different from the live
performance.

We'd sort of miss them if they
failed to show up. After all, what would
spring be without a new major break-
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through? And would it really be fall

without the letter edged in black? Pity!
So—aren’t you glad

you own KLIPSCHORNS®?

7 o
i a/j

/ Paul W. Klipsch
Klipsch and Associates, Inc.

P. S. We have a list of over

20 major breakthroughs that have appeared,
died and were interred. Your Klipsch dealer
will be glad to show it to you. We know some more good
prospects for this list. You can’t see those names — until next year.

KLIPSCH & ASSOCIATES, INC.
P. O. Box 688 S-9
Hope, Arkansas 71801
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most of the advantages of ferric-oxide
and chromium-dioxide tapes, apparently
without incurring any compensating dis-
advantages (except possibly cost). The
FeCr tape has two layers of magnetic
coating —an inner layer of gamma ferric
oxide and an outer layer of chromium
dioxide (CrQ,). Compared to CrO, tape,
ferri-chrome has higher sensitivity and
lower distortion. Its general high-fre-
quency characteristics and freedom from
modulation noise are claimed to be supe-
rior to either Fe,O,or CrO, tape, and, in
addition, the new tape operates with the
same bias level —if not the same equali-
zation—used for “‘normal” ferric-oxide
tapes.

The Sony TC-137SD tape deck has
a three-position TAPE-SELECTOR switch
which optimizes bias, recording equali-
zation, and playback equalization for
each of the three tapes. Each has its own
recording characteristic, while FeCr and
CrO, share the playback equalization
(70 microseconds) now in general use for
playing CrO, tapes.

The tape-transport mechanism uses
conventional piano-key controls. The
cassette is visible through a window in a
hinged cover, and an adjacent plastic
strip unsnaps for access to the heads.
The rear of the recorder’s top surface
slopes upward for easy viewing of the
meters. index counter, and memory
switch, plus the four mode lights
(LIMITER, DOLBY, RECORD, PAUSE). The
two microphone inputs and a stereo
headphone jack (for 8-ohm phones) are
on the front edge of the wood base, and
the line inputs and outputs are at the
rear.

The performance specifications for the
TC-137SD are comprehensive, and are
representative of the best of today’s cas-
sette machines. The flutter specification
of 0.07 per cent (rms weighted), how-
ever, is definitely state-of-the-art for the
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cassette medium. The TC-137SD is
approximately 16Y4 inches wide, 11%s
inches deep, and 5%s inches high: it
weighs 15Y2 pounds. Price: $399.95.

® Laboratory Measurements. The play-
back frequency response for standard
test tapes was =1 dB from 90 to 10,000
Hz, rising to +5 dB at 31.5 Hz. In the
FeCr and CrO, tape-switch settings the
playback response was within =0.7 dB
from 40 to 10,000 Hz. We measured the
overall record-playback response at a
—20-dB level with three tapes: Sony
UHF (normal), Sony ferri-chrome, and
TDK Krom-O, (CrQ,). The normal tape
had a response of 2.5 dB from 31
to 14,500 Hz. With CrO, tape, the re-
sponse was 2.5 dB from 31 to 16,000
Hz. The ferri-chrome tape showed a
slight reduction in low-frequency output,
and some emphasis of the higher fre-
quencies, with an overall variation of +4
dB from 31 to 16,800 Hz.

When we repeated these measure-
ments at a 0-dB recording level, the high-
frequency differences between these
tapes were clearly revealed. The re-
sponse at 12,000 Hz, relative to the
1,000-Hz output, was down 30 dB with
normal tape, 13 dB with CrO,. and only
10.5 dB with ferri-chrome tape. The rela-
tive immunity to high-frequency satura-

tion (overload) evidenced by the latter
two tapes can be expected to improve
the ““‘openness’ of recordings made with
them, since high-frequency tape satura-
tion is a major cause of the “veiled”
quality on some cassette recordings.

The Dolby-system tracking, at a —25
dB level, was within 3 dB, which meets
Dolby’s standards for high-quality cas-
sette recorders. With the Dolby system
on, the high frequencies were slightly
emphasized in the record-playback pro-
cess. As a result, the noise improvement
afforded by the Dolby system was 4 to 6
dB instead of the usual 8 to 9 dB. The
reference 3 per cent distortion level was
reached at +3 dB with Fe,O, tape. +2
dB with FeCr, and —2 dB with CrO,.
The corresponding unweighted noise
levels were: —49 dB, —51 dB, and —45.5
dB. Applying 1EC weighting, these im-
proved to —56 dB, —59 dB, and —54.2
dB, respectively. Adding the Dolby sys-
tem resulted in ultimate noise levels of
—62.5dB,—64.5dB,and —58.8 dB.

The input sensitivity for a 0-dB re-
cording level was 37 millivolts (LINE)
and 0.08 millivolt (Mic¢), with a corre-
sponding playback output of 0.8 volt. At
maximum microphone gain the noise
increased by 20 dB, but most of this took
place in the upper third of the control
range. Under normal recording condi-
tions, the microphone inputs added only
a slight amount of noise. The micro-
phone preamplifier overloaded at 60 mil-
livolts. The pPEAK light began to glow at
+7 dB. The limiter, which came into op-
eration gradually at inputs from 0 dB to
+3 dB, had a very fast attack and re-
leased slowly over a period of several
seconds. It allowed only abouta 1-dB in-
crease in recorded level for each 10-dB
increment of signal input, effectively pre-
venting excessive recording levels.

The tape operating speed was about 1
per cent fast, and a C-60 cassette was
wound in 63 seconds in fast forward and
69 seconds in rewind. The flutter was as
low as we have ever measured on a cas-
sette recorder—0.07 per cent un-
weighted.

® Comment. Despite its conventional
external appearance, the Sony TC-
137SD is a highly refined recorder that
ranks with the very best we have tested.
(Continued on page 38)
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It’s easy to make
the right choice when you hear
the new Kenwood receivers

= If you're snowed under by the numbers. Iced by the prices. Vexed by the specs. And too con-
fused to choose. Relax! Three moderately priced new KENWOOD stereo receivers
o° come to your rescue, with luxuries far beyond their price range and quality far
beyond your wildest expectations. All feature direct coupled output circuitry for flat

Q: y frequency response and pure, undistorted bass. All accommodate a sophisti-

o cated control center for a full stereo system—(the KR-4400 even provides
for two tape decks). All incorporate a superb tuner section for excep-
o= tional FM and FM-stereo reception (AM, too). And all share
2 KENWOOD's reputation for dependability. Their basic difference:
power. And that’s spelled out for you clearly in RMS watts
per channel at 1k Hz at 8 ohms, so you can choose

oS ° precisely the one that meets your own stereo recuire-

o

©

» L4
22 ments. For audiophiles on a budget, KENWOOD
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KR-3400
22 RMS w/ch, 1k Hz

KR- 2400
16 BMS w/ch, 1tk Hz
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KR-4400 27 RMS w/ch, 1k Hz

the sound approach fo quality
15777 So. Broadway. Gardena, Calif. 30248

@ KEN W O O D 7202ty first Ave., woodside, N.Y. 11377

In Canada: Magnasonic Canada, Ltd.
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To honor the 200th birthday
of all time” TIME-LIFE RECORDS

Beethoven’s achievements are
a reflection of the man himself,
for his music is like a diary into
which he poured his life, his
desires, his regrets, his furies,
his melancholies and his loves.
Beethoven was at constant
odds with his society—a society
shaken by the opposing forces
of repression and revolution.He
transposed his own personal
struggle to the scale of the
whole human race, and
dreamed of bringing to it joy
and universal brotherhood.

2\ %

Over the years there have been many
record albums devoted to various works
of the immortal Ludwig van Beethoven.
But there has never been a truly com-
prehensive collection of his works. That
is why TiME-LIFE RECORDS assembled
this magnificent collection that contains
every important work the master ever
wrote—even some rare vocal pieces
never before available! It’'s the BEE-
THOVEN BICENTENNIAL COL-
LECTION, recorded by the famous
Deutsche Grammophon Company of
Germany.

10-day free audition: To introduce you
to this incomparable collection we invite
you to audition Volume I, the first six
symphonies plus the popular LEONORE
OVERTURE NO. 3 for 10 days FREE.
These selections were performed by the
renowned Berlin Philharmonic Orches-
tra under the direction of Herbert von
Karajan. Highlighted in Volume I are:
SYMPHONY NO. 3 IN E FLAT
MAJOR—the “Eroica.” This was Bee-
thoven’s first symphony on the “new”
road—a decisive break from the eigh-
teenth century school.

SYMPHONY NO. 5 IN C MINOR-—
The opening is probably Beethoven'’s
most well-known theme. It is merely

Start your collection with the first six symphonies,
recorded by the Berlin Philharmonic Orchestra
under the direction of Herbert von Karajan.

All six symphonies are yours to audition for 10 days free.

four notes but those four notes color and
characterize the entire work, a work
filled with violence and muscle, strug-
gle, anger—and triumph.
SYMPHONY NO. 6 IN F MAJOR—
the ““Pastoral,” a musical evocation of
nature’s changing moods—from serene
to tempestuous, from lush green to black
stormy skies.

Only the beginning: If you decide to
keep Volume 1 for just $17.95 ($18.95
in Canada) plus shipping and handling,
you become a subscriber, entitled to
audition approximately every other
month, other albums in the collection
for the same low price. Some of the
magnificent works contained here are:
THE 9TH SYMPHONY —the first
choral symphony composed is a resplen-
dent setting of Schiller’s “Ode to Joy,” a
celebration of the brotherhood of man.
MISSA SOLEMNIS—a synthesis of
symphony, opera, church music—ending
with a prayer for inner and outer peace.
5 PIANO CONCERTOS —including
The Emperor, one of the most original,
imaginative, effective of all.
CELEBRATED PIANO SONATAS—
like the famous Moonlight, the turbu-
lent Appassionata and the vast and diffi-
cult Hammerklavier.

VIOLIN CONCERTO and KREUT-
ZER SONATA —two of the mainstays
of every great violinist’s repertory.
THE 16 QUARTETS —reflecting Bee-
thoven’s evolution from the elegant 18th
century style to prophetic genius of the
future.

FIDELIO-—complete recording of his
only opera, a heart-stirring drama of
love, courage and the universal struggle
against oppression.

Herbert von Karajan, Conductor

YOURS FREE
with purchase of Album 1

this $2950 book

What a feast of reading and looking
awaits you in this big, exquisitely
designed and printed book! It has
been carefully prepared in coop-
eration with the famed Beethoven
Archive in Germany to enable you
to explore both the life and the
work of the master in fascinating
detail. In this one lifetime volume,
as a companion to your Beethoven
albums, you enjoy an absorbing
chronicle of Beethoven’s life and
times—essays and discussions of
every aspect of his work by noted
musicologists—reproductions of
his manuscripts and much, much
more!

These are just a few examples of the
excitement you will discover in this
monumental series. It includes every
major work Beethoven ever wrote.

No risk or obligation: If you are as de-
lighted with Volume I as we think you
will be, you may keep the five-record set
for only $17.95 ($18.95 in Canada) plus
shipping and handling. We will include,
free with your purchase, the giant book
on Beethoven described above—a $29.50
value. You are under no obligation to
purchase any minimum number of vol-
umes and you may cancel your subscrip-
tion at any time. Mail the postpaid card
today—and reward yourself and your
family with this truly remarkable col-
lection.

If card is missing write: TIME-LIFE
REcoOrDs, Dept. 4316, Time & Life
Building, Chicago, Ill. 60611.
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THE BEETHOVEN
BICENTENNIAL COLLECTION

Think what it will mean to
families that care about
serious music, to young
people just discovering
the pleasure of mean-
ingful music. Imag-
ine this series of LP
recordings on your
shelf, always at hand
to bring the enchant-
ment of Beethoven
to your home—his
power, his ability to

/ inspire, to confirm
/ hope and make you
laugh and rage and dream.

Perform this Feast of Beethoven

HERBERT VON KARAJAN PIERRE FOURNIER
Conductor, supreme interpreter of the Beethoven sym- Silken-toned cellist who brings his superb technique to
phonic oeuvre. the service of Beethoven’s five cello sonatas.
YEHUDIMENUHIN =~ THE AMADEUS QUARTET
One of the world’s most acclaimed violinists with a pro- The brilliant British ble which bes the depths
found insight into Beethoven’s work. € oriliant british ensemo’e which probes the dep
of Beethoven’s string quartets.

BIRGIT NILSSON
Opera’s greatest dramatic soprano. KARL RICHTER

¢ WILHELM KEMPFF Masterful choral confduc.tor who leads the less frequently
Dean of European pianists; searching, insightful, heard but stirring Mass in C Major.
powerful. THE BERLIN PHILHARMONIC ORCHESTRA
DIETRICH FISCHER-DIESKAU Brings a profound and moving interpretation to a num-

Baritone, acknowledged master of German lieder. ber of Beethoven’s major orchestral works.



Infroducing the premium

introducing the music' tape BY CAPITOL.
Simply the best blank tape you can buy
for recording music. This extraordinary
new premium tape performs with com-
plete fidelity despite the unusual de-
mands of music recording.

Now you can buy blank tape simply
and confidentty without being a sound
engineer. frankly, if youre recording a
class or dictation, don't waste your
money on the quality of the music tape
8Y CAPITOL But if youre recording music,
you cant realy afford to buy less than
the music tape 8Y CAPITOL.

Capitol XD27-G*? Never.say good-
bye to everyone else’s pseudo-technical
numbers and nomenclature. weve sim-
plified the cocing, the package and the
whole business of buying tapes. forget
super vs ulira vs. highest vs. dynamic.
the music tape BY CAPITOL is made in one
grade only. The finest. The best recording
tape made: Extra high output/low noise
for full dimensional sound.
The tape with an ear for music.
what’s the mcst demanding sound for
a fape o reproduce?

Its music. Particularty the variety of
pitch and sound levels found in sym-
phonic music. The fortissimo of a keftle
drum. The pianissimo of a harp. The tim-
bre of a castcnet. The bite of a trumpet.
The sharp aftack of a piano,

Ordinary recording tapes lose this
range.. his variety of sound. They round
off aninstrument’s unique characteristics,

its “color.” Thay distort when the pitch is
high. Or they create interference noise
when the sound level is soft.

But not the music tape 8Y CAPITOL. You
might say this tape has an ear for music.
Read between the lines. Signal-to-
noise ratio (SNR) is really a way of chart-
ing a tape’s performance limits. At what
pitch (or frequency) will the tape distort?
Ar what sound level (or amplitude) will
you first hear unwanted noise?

Scientists can plot these performance
limits on a SNR graph like the one below.
The lines mark the outer limits of perform-
ance. Inside there’s trouble-free record-
ing. Outside, distortion and noise.

The larger the distance between the
top and bottom lines, the better the SNR.
And the wider the area covered, the
better the tape’s frequency response.

‘while no tape is perfect, the SNR
graph, below, shows the superiority of
the music tape BY CAPITOL over conven-

SIGNAL-TO-NOISE GRAPH

e,

the music tape
STANDARD CASSETTE TAPE
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Whenyou record ordinary things, use an ordinary tape.
But when you record music, record on

the musictape. 4

fional tape. It's another reason we think
the music tape BY CAPITOL is the best
blank tape for music.

The secret is plenty of iron. Funny. You
need ironto perform well. So does biank
recording tape.

Its iron oxide particles that give tape
the ability to record sound. We use only
the finest grade oxide cvailable. Each
particle is smaller and more uniform.
And we use them more efficientty.
The result is greater sensitivity
at both high and low | ———
frequencies and far less (" qm—
packground noise. '
Say‘Capitol’and playback 'music’ the
musictape is from Capitcl, the company
that produces Capifol records and pre-
recorded tapes. So were familiar with
the demands musiC makes on recora-
ing tape. Since 1948 we've made
blank tape for professionais in
music recording and dupli-
cating. In fact, more is done
on our professional line— !
Audiotape™than any other.

The next time you record
music, get the tape
thats especiaily at-
tuned to music. the
music tape B8Y .
CAPITOL. Cassette, )
cartridge  or
openreel in the
red and gold
package.

BY CAPITCL



blank tape attuned to music




Although it is able to deliver excellent
performance with Fe,O, and CrO, tapes,
its ultimate potential can best be realized
with ferri-chrome tape. As we continue

to use ferri-chrome tape with other cas-
sette machines, we will be able to judge
its overall effectiveness. In the mean-
time, it appears that, in the TC-137SD at

least, it out-performs both CrO, and the
best ferric-oxide cassette tapes in every
important respect.

Circle 106 on reader service card

Soundcraftsmen PE2217 Preamplifier-Equalizer

—

® THE Soundcraftsmen PE2217 pream-
plifier-equalizer combines a versatile
stereo preamp control center with sepa-
rate octave-band equalizers for each of
the two channels. Each equalizer section
consists of ten slider controls that pro-
vide up to +12 dB of adjustment in each
of the ten octaves that cover the range
from approximately 20 to 20,000 Hz.
Since the equalizer takes the place of
the usual tone controls and filters found
on preamplifiers, the operating knobs
have been reduced to the absolute mini-
mum: one for volume control and one for
channel balance. The other functions of
the PE2217 are handled by fifteen push-
buttons arranged in functional groups.
At the bottom left of the panel are the
basic mode switches, which can feed
either of the input channels, or their
sum, to both outputs as well as inter-
change the left and right channels. A
TEST-LITES switch activates four light-
emitting diodes (LED’s) which monitor
the input and output levels of the equal-
izer sections. Small vertical sliders in the
center of the panel are moved until both
lights of each channel show equal inten-
sity. This insures unity gain in the equal-
izer circuits, which is necessary for prop-

er operation within the distortion specs.

At the bottom right side of the panel
are the four input-selector buttons, for
PHONO |, PHONO 2, TUNER, and AUX. In
the center, six mechanically interlocked
buttons hint at the exceptional versatility
of the PE2217. The equalizer section,

the equalizer can be connected into the
dubbing path.

There are two stereo-headphone jacks
on the front panel (intended for high-
impedance phones, and hence not usable
with the usual 8-ohm phones). One of
the phone jacks disables the LINE 1 out-
puts when a plug is inserted. Two more
jacks are in parallel with the TAPE 2 in-
puts and outputs in the rear. The push-
button power switch also controls four
outlets in the rear of the unit, with a total
a.c.-load capacity of 1,000 watts. Two
unswitched a.c. outlets are also provid-
ed. The signal inputs and outputs in the
rear correspond to the functions already

Despite the operating
fexibility of the

PE2217, the rear-
panel input and outr-
put arrangement is so

logical it is almost
self-explanatory.

which is normally bypassed, can be con-
nected to modify either the tape-record-
ing or line outputs so that programs can
be equalized before taping them. Separ-
ate TAPE-MONITOR switches control that
function for two three-head tape decks,
as well as connecting their playback out-
puts to the audio system for listening.
Finally, two TAPE-DUBBING switches
make it possible to connect either re-
corder to copy from the other. This can
be done while listening to one of the four
normal program sources, and if desired

Composite curves showing the boosts (MAX) and cuts (MIN) available from the various equal-
izer controls over their range of operation. The centered (MDY position of the slider con-
trols provides a flat response. Equalizer may be switched out of the circuit when desired.
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described. In addition, there is a second
pair of LINE outputs not affected by the
use of headphones.

The Soundcraftsmen PE2217 has
front-panel dimensions of 5Y4 inches
high and 18 inches wide; the unit is 9%2
inches deep. It is supplied in a walnut-
grained wooden case 7%4 inches high, 20
inches wide, and 11Ya inches deep.
Price: $499.50. The preamplifier can
also be purchased with a standard 54 x
19 in.ch rack-mount panel for $20 extra.

® Laboratory Measurements. The maxi-
mum output of the PE2217 before clip-
ping was 6.6 volts into an open circuit
and 3.3 volts into 600 ohms. The total
harmonic distortion was 0.01 per cent at
a 1-volt output and was unmeasurable at
lower signal levels. The distortion in-
creased gradually to 0.06 per cent at 3
volts and 0.22 per cent at S volts output,
and it was not affected by the use of the
equalizer section.

At maximum gain, an input of 0.17
volt at the high-level inputs (or 1.5 milli-
volts at the phono inputs) produced a 1-
volt output. At the high-level inputs the
unweighted output noise relative to 1
volt was below our measurement capa-
bility of —80 dB, and it was an impres-
sive —79 dB on the phono inputs. The

(Continued on page 47)
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The Specification Guarantee.
Perhaps someday
everyone will have it.

You're looking at the new Technics 600 Series, them witk the “unguaranteed” performance
two cf the finest cassette decks we’ve ever made. figures you usually see. Yet our figures are

But equally mnportant, they’re also our first conservative, understated. Figures that your
examples of “the Speci- - RS-676US RS-610US ___unitislikely to surpass
fication Guarantee.’ | R 008 orbetes orekarester ) rather than just meet.
The (Il"lly kmd of a SPECi' Freq_uency Res:mnse w0 T And that makes them
fication we fe=lis worth | fomeiTeersin o e e 04e=® | even more imprassive.

serious consideration. | Cr0, Tape Position Jore— 3z soe - 1zz=i08 | 1he RS-676US. The
That's because “the e L — | RS-510US. And “the
. o o io {(Wei | I q o0
Specification Guarantee Signal level 550 SWtamm) Specification Guarantee!
& v - Without Dolby* 50dB ar bet=r 49a3 or better . -
isn’t merely a collecion | The concept is simple.

o o With Dolby (Above 5 kH2 58dB ar peter 57d3 or better | - . .
of cverly impressive b - - —— The executicn is precise.
THD (0 VU at 1 k32)

numbers achieved under Normal Tape Pogition 20% > better 23% or better The performanca is out-
ideal conditians. it's ~ Speed Accuracy  Wahn=15% Within +2.0% | standing. The name is
five meaningtul perform- | '0obvisavademz kolbolbyLaboaionesire. | Technics.
ance specifications that every Technics RS- o nal purchase, Yord & the procact 1+ damaged. st or bussd liowerns oreansl
676US and RS-610U5 cassette deck, including irehesed nd rettyed st el o of Pucsar o Tok petendunes Bt
yours, is guaranteed to meet or surpass®. And R 10017 Speciicaion Soarantecss i addvionto the wauc porrs o ler ammanta
if by some unlikely chance it doesn’t, we will 200PARK AVE , NEW YORK, N.Y. 10017 FOR YOUR NEAREST AUTHOREZED
make sure it does. After all, that’s what we feel TECHNICS DEALER,CALL TOLL FREE 800 4474709, INILLINOIS 8C0 322-4400.
a guarantee is all about. ®
But the guarantee isn’t the only impressive m Ch

thing about these specs. The numbers are l . lcs
equally impressive. Even when you compare

byPanasonic
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record player is like

steer straig

It you've ever driven a car with badly
aligned front wheels or a defective steering mech-
anism, you know what we're talking about

It's a queasy feeling when you can't make
the car point in the same direction as the -
road is pointing.

There happens to be a distinctly
comparable problem with record players,
except that it's a nearly universal deficiency, not just
a malfunction.

Of course, in this case there's no human life
at stake, only the fidelity of the reproduced sound.
And sometimes the life of the record.

Like a car, the phono cartridge (or pickup head)
should point where it's going. Right down the middle
of the groove. Not at an angle to it.

A more scientific way of saying the same thing
is that the head should remain perpendicular to the
line drawn through the stylus tip and the turntable
spindle.

Any deviation from this ideal is known as track-
ing error. It's measured in degrees and it causes dis-
tortion. Inevitably.

The trouble is that there's no way to avoid track-
ing error and the resulting distortion with any con-
ventional pivoted tonearm. Why? Because the head

swings in an arc and is
therefore at a continuously
changing angle to the
groove as it travels
across the record.

The problem has

remained fundamentally the
same since the Emile Berliner
gramophone of 1887. It has been
minimized, thanks to improvements in tonearm.
geometry, but it hasn't been eliminated.

With one important exception.

In the current line of Garrard automatic turn-
tables, the top models are equipped with
Garrard's unique Zero Tracking Error Tonearm.

Tracking
Error with
Conventional Arm

Divrsion ot Plessev Consumer Products

¢

Gonvand

100 Commercial Streer. Plainview Naw York 11503

This remarkable invention ends
tracking error once and for all. The head is always
properly lined up with the groove because it’s
hinged instead of fixed and keeps adjusting its

angle during play. A simple idea, yes, but the

engineering details took the world's leading

manufacturer of turntables seven years to
perfect.

The Zero Tracking Error Tonearm is a
major technological coup, not just a glamour
teature. You can hear the difference.

The *Acoustics” column of Rolling Stone
magazine, for example, reported that the original
Garrard turntable equipped with the new arm
“sounded markedly ‘crisper’ than the other turn-
tables” under otherwise

the bestarm ye:  identical test conditions.
offered as an integral part It's true. Just like a car
of an automatic player” that doesn't steer straight,
-High Fideliey Magazine g cking error can make a
nasty sound.

[t can even cause unnecessary record wear.
The information engraved in the grooves of the
new CD-4 discrete four channel records is so finely
detailed that it can be partially wiped out by
a stylus that doesn 't sit absolutely square and true.

Ask your nearest Garrard dealer about
the Zero Tracking Error Tonearm.

It’s absurd to tolerate a problem that
somebody has already solved.

Top of the line: Garrard Zero 100¢, $209.95. Other Garrard automatic
turntables from $49.95 up. To get your free copy of the new 16 page full color
Garrard Guide, write Garrard, Dgpt. G-9,

100 Commercial St.,
Plainview, N.Y.
11803.

“lt probably is
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Build it
yourself!

Build this exciting color TV as part of
Bell & Howell Schools’ fascinating learn-at-home
program employing digital electronics!

Digital clock Channel numbers Automatic pre-set
that flashes on the screen! that flash on the screen!  channel selector!
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imulated TV picture

You get valuable “hands on” experience right from
the very start...it makes learning faster
and all the more exciting!

Digital electronics is a fascinating world to explore! I's an
expanding technology that's changing not only our clocks,
wristwatches and pocket calculators, but now, color TV!

By building Bell & Howell’s big-screen color TV with
digital features, you'll learn about this exciting field first hand.
And you'll take special pride in this remarkable TV because
you built it yourself!

You work with a color TV that’s ahead of its time . . .
and learn about these exciting features:

Digital channel numbers that flash on the screen

Press the instant-on
L —

button and the channel
Automatic pre-set channel selector

number flashes big and clear,
right on the screen —and
stays there as long as

you want!

Just a push of the
forward or reverse channel
buttons and instantly the
VHF and UHF channels
come on in a pre-set

sequence. All “dead”
channels are skipped over.

Digital clock that flashes on screen

. H With just the push of a

button, this TV tells the
correct ime. The hours,
minutes and seconds appear
in clear, easy-to-read digital
numbers.

You need no prior electronics background . . . we help
you every step of the way!
We start you off with the basics and help you work your way

up, one step at a time.

With your first lesson, you’ll receive a special Lab Starter
Kit that aids your understanding of electronics fundamentals . . .
gives you immediate “hands on” experience. If there’s a “snag,”
call one of our expert mnstructors toll-free. You can also talk shop
with instructors and fellow students at our “help-sessions”
scheduled in 30 cities at various times throughout the year.

Perform fascinating experiments with the exclusive
Electro-Lab®
~  electronics training system.
It’s yours to build.

Your program includes

wenn mare  PTOfESSIONAI testing equipment to
give you valuable “hands on”
experience. You'll build and use a

digital multimeter, a solid-state oscilloscope with “triggered sweep,”

and a modular design console. You will have the most up-to-date

tools of the trade, including instruments you can use

professionally after you finish the program.

The occupational skills you learn in digital electronics
could lead to new income opportunities, full or
part-time... perhaps a business of your own!

Once you've completed this learn-at-home program, you’ll
have the skills to service color TV’s, plus repair a variety of home
electronics equipment.

While many of our students do not ask for employment
assistance, it is available. Of course, no assurance of income
opportunities can be offered. No better or more practical at-home
training in electronics is available anywhere!

Mail the postage-free card today!

Thas Bell & Howell Schools’ program is approved by the
state approval agency for Veterans' Benefits. Please check the
appropriate box on the card for free information.

1B ottt o paowut scaoms

If card has been removed, write:
An Electronics Home Study School

DeVRY INSTITUTE OF TECHNOLOGY
ONE ©F THE

BELL & HOWELL SCHOOLS

4141 Belmont, Chicago. Ilhnots 60641

o
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Radio Shack/ Realistic
waa Receiver Sale!

sstrc- sTA8°

FREE new 1975
Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

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

164 pages of the finest in
home and hobby electronics.
Respected names like Real-
istic, Micronta, Archer.
Science Fair — and they're
available only at Radio
Shack stores and dealers
nationwide!See what's really
new in electronics

" SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

1975
|' Catalog Mail to Radio Shack, P. O. Box 1052, 429
| Ft. Worth, Texas 76101. (Please print.)
[
| Name Apt. No.
|
| Street
|
| City
!
| state ZIP[ ]
1

|
!
|
|
]
|
!
|
|
|
|

gouo STAT!

ER
£ ampem sTEREO FECE

Reg. 249”

Sale ] 599

SAVE $90 on the magnificent STA-80 during this sale.
Hurry —it’s one of our best Realistic® sellers.

It')l make the heart of a great stereo system—a tape moni-
tor lets you record like a “pro” and a switch lets you select
main and/or remote speakers. For great sound we gave
the STA-80 wideband AM, FET/IC FM, a hi-filter, FM
muting, signal strength and center-channel meters, ex-
clusive Perfect Loudness® for natural bass even at low
volume and unigue Glide-Path™ volume/balance con-
trols. For beauty we gave it a blackout dial, a lighted dial
pointer that doubles as a stereo beacon and a 29.95-value
walnut veneer case. There's only one place you can find
t... Radio Shack! #31-2046.

Complete Realistic
STA-80 System

save 11995
regular 469.90

3499

e Realistic STA-80 Recelver

e Two Solo-3B Speaker
Systems

e LAB-36A Changer. Base,
$22.95-Value Elliptical
Cartridge

H‘N”AVEW!CMD
2 i

A TANDY CORPORATION COMPANY
Master Charge or
Bank Americard at GyER 3000 STORES ¢ 50 STATES ¢ 8 COUNTRIES

participating stores.
Retail prices may vary at individual stores

CIRCLE NO. 43 ON READER SERVICE CARD



Soundcraftsmen PE2217
Preamplifier-Equalizer .

(Continued from page 38)

phono preamplifier overloaded at a safe
86-millivolt input. The RIAA phono
equalization was accurate within 0.3
dB from 30 to 15,000 Hz and was rela-
tively independent of cartridge induc-
tance. The equalizer section, which is
ahead of the volume control, could be
overloaded by a 3.7-volt signal, a signal
level unlikely to be encountered in norm-
al use.

Since a unit of this caliber is likely to
be used with a rather powerful amplifier,
we checked the output for switching
transients. An internal circuit provides a
time delay of a few seconds to eliminate
these transients in normal use, but if the
unitis turned off and on repeatedly with-
out waiting for the relay to reset (a prac-
tice the manual specifically warns
against), 10-millisecond output puises of
up to 0.6 volt are produced.

The frequency response of the basic
preamplifier (without equalizer section)
was*0.] dB from 5 Hz to 150 kHz, and
down 2 dB at 500 kHz. With the equaliz-
er switched in, it was still +0.4 dB from §

Hzto 80 kHz, and was down 3 dB at 230 |

kHz. When its controls were centered,
the equalizer had no effect on the overall
frequency response in the audio range or
on the square-wave response. At their
maximum settings. the equalizer con-
trols had a range of about +14 dB.

® Comment. With rare exceptions, con-
ventional tone controls are ineffectual
for correcting undesirable room acous-
tics. loudspeaker-response characteris-
tics, or even peculiarly equalized re-
corded or broadcast program material.
Multiband equalizers, even with as few
as five bands, are considerably better,
but until you have used an octave-band
equalizer such as the Soundcraftsmen
PE2217, you cannot appreciate just how
effectively such a device can change
mediocre sound into something worth
listening to, or transform merely good
sound into really high fidelity.
Undeniably, twenty controls can be
cumbersome to adjust (compared with
conventional tone-control knobs), but
one soon learns to leave the settings un-
disturbed once the optimum has been
found. When the equalization for a given
circumstance has been achieved, the
PE2217 is one of the simplest control
centers imaginable, as well as one of the
best. For the serious audiophile, espe-
cially the tape recordist, the Sound-
craftsmen PE2217 is an ideal combina-
tion of exceptional control flexibility and
state-of-the-art performance, achieved
without sacrifice of operating simplicity.
Circle 107 on reader service card
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Here's the best offer you've had all day. A free 12-capacity lucite cassette
holder. Just buy 3 Maxell Ultra Dynamic 90-minute cassettes.

While everybody brags about their high quality tapes, Maxell proves its
superiority in both the laboratory and the living room. And, only Maxell has
developed the ideal cassette housing to keep your sound pure and consistent.

So get your free cassette holder at your local tape store today. You'll need
it to store all that beautiful music Maxell cassettes catch for you tomorrow.

Free for Three cassette holder available 9/1 to 9/30/74.

maxeill.

The answer to all your tape needs.

Maxell Corporation of America, 130 West Commercial Avenue, Moonachie, New Jersey 07074
CIRCLE NO. 29 ON READER SERVICE CARD a7



Dual’ new generation:

a matter of

Dual 1228, $189.95

— T \ i

\\\\“m\\ﬁ -

If you've ki

generation will lec b
since no radical d
technology.

design or

audio engineers, hi-fi editors and the
like — have long preferred to use in
their personal systems.

The reason is simple: Dual
provides superior performance (with
the added convenience of being fully
gutomatic). And because of Dual's

Tracking force is
applied directly
around the vertical
pivot, maintaining
perfect balance in
all planes.

Dual, after all, is the multi-play turntable
that music experts — record reviewers,

‘ n reliability, many owners are reluctant to give up
their original Dual; even after ten years of constant use.
Through the years Dual has
introduced refinement after refinement,
many of them "firsts” among
automatic turntables: pitch control;
_ separate anti-skating calibrations for
different stylus types; gimbal tonearm
suspensions, and rotating single-
play spindles.
Dual engineers have never

The Mode Selector
parallels the tonearm
to center stock in multi-
play mode; to single-
record in single-play.

strayed from their original concept: to build every Dual
turntable with more precision than you are ever likely to



anti-skating

Separate anti-skating
calibrations for
conical, elliptical and
CD-4 styli are
provided on every
Dual turntable.

need. Dual's ability to
example, has always been ahec
Even the lowest-priced Dual can track flaw

Dual 1229Q), $259.95

one gram.
Another Dual policy:

refinements introduced on the higher- b

' 1 o |
priced Duols.’ryplcolly appear later on Tonearms of the 1228 ¥l -
the lower-priced models. For example, suspendedino e Radical change, after all, is necesso

Y d A our-point gyroscopic 5 . Cul
Dual's two highest-priced models now 2056 only when one is radically behind.

have a built-in ilfluminated strobe. Three

models now have rotating single-play ® United Audio Prediicts
spindles. All four models have low- nual 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553

capacitance tonearm leads and a Exclusive U.S. Distr:bution Agency for Dual.
CIRCLE NO. 50 ON READER SERVICE CARD







WE HAVE CHOSEN THIS RATHER UNORTHODOX WAY
TO PRESENT THE NEW B'I-C"TURNTABLES-BECAUSE THE
NEW B C TURNTABLES ARE RATHER UNORTHODOX.

Traditionally, new audio equipment (new anything for
that matter) is introduced with orthodox “product shots”.

In the case of the B-I'C 980 and 960 we’re breaking
that mold. We're taking you inside and underneath—
because much of the real beauty of these instruments lies
in the innovation and engineering that’s there.

In the exploded view at left you see a combination of
things not found in any other turntable—a belt drive
system and a record support post. Never before has there
been a belt drive turntable with automatic multiple play
capabilities. Only BI-C has this combination.

At right you can see the BI'C program panel. With it
you can operate these turntables manually. Or you can
elect to play a single disc automatically. Or you can repeat
a single disc as many as 6 times. Or you can play from 2 to
6 discs in series.

For the first time one turntable combines the advan-
tages of a manual unit with the convenience of perfect
automatic record handling—without sacrificing playback
performance.

The Worm’s Eve View
The underside of the tumtable is revealing.

Compare it with the underside of any unit you choose
%n{i 8ou’ll be struck by the simple, clean appearance of the

Many moving parts found in turntables with auto-
matic features have been eliminated. (We've sold and serv-
iced millions of automatic record players over the past 37
years and one thing we've learned is that simpler is better
and less is more.)

The motoris a 24-pole, 300 RPM unit. It has the torque
to move the platter to playing speed in % a revolution. The
1800 RPM units used in automatic turntables are simply
no match for its smoothness, silence, and durability.

Only B T-C has a 300 RPM 24-pole motor.

The 4 shock mounts at the edge of the unit plate form
an acoustically damped interface between the unit plate
and base. These hollow rubber, spherical cushions were
designed specifically for B.T-C Programmed Turntables.

Conventional units use metal springs.

Other Intriguing Features

The B'I'C tone arm includes features you won't find

on an_i: other arm at any price.
he cartridge shell can be adjusted so that optimum
15° tracking can be achieved no matter how deep or
shallow your cartridge body is.

Copyright 1974

except for the 980's electroriic speed

and pitch control circuitry and its lighted strobe.

Accessories available include solid oiled-wainut wood base
matte black molded base — and hinged dust cover.

The 980 will sell for approximately $200. The 960 for about $150.

B-I:Cis a trademark of British Industries Co, Westhtwry, New York 11590. A division of Avnet Inc.

Cueing time car be adjusted for from 1 to 3 seconds
via a knob on top of the unit.

Seven other adjustments can be made from the top of
the instrument which permit easy fine-tuning of the tone
arm system, to a greater degree than has ever been possi-
ble before.

The control tabs and linear scale for anti-skate and
tracking force adjustment are unique.

The cycle button which controls play is unique.

Etc. Etc.

Dependability

B'I'C Programmed Turntables are made in the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>