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The Power Supply. The S7900A/ Epoxy Printed Circuit Boards. Paly-Carbonate Capacitors. Exclusive Impedance-Sensing
S8900A uses an extremely well Superior to conventional phenolic Fourteen of these new devices are Overload Protection Circuit.

regulated power supply. The heart boards, these boards have used throughout the circuit. A [Patent applied for] New *“I1SOP’"
of itis a massive power transformer improved moisture-resistance, “pure’’ capacitor, the poly- circuit senses the exact impeda
employing very high purity iron'core  higher *'Q", less internai losses. carbonate capacitor is superior to condition of speaker load as well
material and heavy gauge copper conventional mylar or paper voltage to it; offers double

wire for increased operating capacitors—has less internal losses protection to output devices and
efficiency and improved voltage [higher **Q’'], much less capacity speakers.

regulation. Two large 7000 mfd variation due to temperature

electrolytic capacitors insure the fluctuations, capacity tolerance of

maximum in clean, well-regulated, 5% instead of the usual 10 to 20%.

low frequency audio output.
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Construction and Layout. to prevent warping or bending in Sherwood-Produced FM Coils. We

Construction of the S8900A and shipment. Layout of the chassis is manufacture our own coils. These

S7900A can best be described as designed so that both sides of each coils—heart of any tuner section—

rugged. The thick steel chassis is printed circuit board are accessible  are part of the secret of Sherwood's

strengthened by two side brackets for servicing. consistently superior FM
performance.
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Darlington Fully Complementary
Monolithic Output Transistors.
These components actually house
two devices—the driver transistor
well as the output transistor—
assuring optimum match, a
simplified circuit design and bette
reliability. It's expensive, but the
result is better power bandwidth
and improved high frequency
performance.
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 The beauty
is more than
skin deep.

In this era of ingenious
cosmetic design, it's easy to be
fooled by a pretty face. And
misleading specifications.

Which is why we've decided
to turn ourselves inside-out to
show you we're something more.

Take the Sherwood S-8900A
(FM) and S-7900A (AM/FM) as
a case in point.

The measurements compete
favorably against the top selling
brands in the $400 to $500
price range.

The power output (IHF) is 280
watts total. RMS (both channels
driven): 60 watts X 2 @ 8 ohms.
20-20,000Hz. @ 0.3 T H.D

The FM sensitivity (IHF) is
1.7 uv (—30 dB noise and dist.)
The capture ratio: 1.9dB,
alternate-channel selectivity:
65 dB. And stereo separation is

40 dB @ 1KHz.
But the specifications don't tell

the whole story.

The key to Sherwood success
is the quality of the components.
The simplicity of design. And the
uncompromising demand for
performance.

This is the real beauty of
Sherwood receivers.

To guote a review in High
Fidelity Magazine (July 1973,
1ssue).

‘How does it perform?
Excellently. Sensitivity figures
are superb; and though raw
sensitivity numbers have little
meaning in themselves, they are
matched by excellent quieting
curves.

“‘Distortion is very low, &s are
noise factors. The consistent
excellence of these figures is a
joy to behold—and the sound is
a joy to hear even with signats
that would provide only bcrder-
line reception with most good
receivers.

‘The word for the S-8900A is
‘silky.” The feel of the controls.

. andthe performance—on FMin

particular—all contribute to this
impression. But there is a subtler
elegance to the design: that of
achieving significant purpose

by simple means.

[n these days of almost
baroque elaboration, often to
very little purpose, this is a
welcome approach indeed.”

Or to quote Stereo Review’s
evaluation (February, 1973):

"The performance of tre
Sherwood S-8900A left nothing
to be desired. Both its FM and
audio sections delivered what
we would consider ‘state of the
art' performance for a receiver.

"The 60-watt power rat ng of
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the S-8900A was quite
conservative: in our tests, signal-
waveform clipping cccurred at
75 watts per channel, with both
channels driven into 8-ohm
loads.”

“At 60 watts per channet, and
at 30 and 6 watts as well, the
distortion stayed within the 0.06
to 0.07 percent range over the
full 20- to 20,000-Hz band.”

This kind of quality standard.
is what you should expect from
any Sherwood receiver.

The S-7100A has become
perhaps the most popular stereo
receiver in the $200-%$250 price
range. '

The S-7200 moved Audio
Magazine to say, '‘This is one
powerful set.” _

But perhaps most significant
is the fact that a leading
independent consumer testing
magazine gave all three receivers
(the S-7100A, S-7200 and
S-8900A) BEST BUY ratings in
their price categories.

If you'd like complete copies
of the independent reviews on
these receivers, write Sherwood
Electronic Laboratories, 4300
North California Avenue,
Chicago, Illinois 6C618.

Or check us out at your local
high-fidelity dealer.

Sherwood

The word is getting around.




Now BIC VENTURI puts to rest

some of the fables, fairytales, folklore,
hearsay and humbug

about speakers.

Fable
Extended bass with low distortion
requires a big cabinet.

Some conventional designs arc rela-
tively efficient, but are large. Others are
small, capable of good bass response, but
extremely inefficient. The principle of
the BIC VENTURI systems (pat. pend.)
transforms air motion velocity within
the enclosure to realize
amplified magnitudes
of bass energy at the |/
BIC VENTURI coupled |
duct as much as 140
times that normally
derived from a woofer
(Fig. A). And the filtering action achieves
phenomenally pure signal (Scope photos
B & C). Result: pure extended bass from
a small enclosure.

B—Shows output of low frequency driver when driven at a freq.
of 22 Hz. Sound pressure reading, 90 dB. Note poor waveform.

C—Output of ventun coupled duct, (under the same condiuons
as Fig B.) Sound pressure reading 1115 dB, (140 times more
output than Fig. B.) Note sinusoidal (nondistorted) appearance.
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It's okay for midrange speakers to cross
over to a tweeter at any frequency.

Midrange speakers cover from about
800 Hz to 6000 Hz. However, the  siconex™horn
car is most sensitive to midrange e
frequencies. Distortion created '
in this range from crossover
network action reduces articu-
lation and musical definition.
BIC VENTURI BICONEX horn (pat.pend)
was designed to match the high efficiency
of the bass section and operates smoothly
all the way up to 15,000 Hz, without
interruption. A newly designed super
tweeter extends response to 23,000 Hz,
preserving the original sonic balance and
musical timbre of the instruments
originating in the lower frequencices.

Folklore
Wide dispersion only in one plane is
sufficient.
Conventional horns suffer from musi-
cal coloration and are limited to wide-

2

angle dispersion in one plane.
Since speakers can be positioned
horizontally or vertically, you
can miss those frequencies so
necessary for musical accuracy.
Metallic coloration is eliminated
in the BICONEX horn by making
it of a special inert substance.
The combination of conical and
exponential horn flares with a
square diffraction mouth results
in measurably wider dispersion, equally
in all plancs.

Hearsay
A speaker can’t achieve high efficiency
with high power handling in a small
cabinet.

It can't,if itsdesign is governed by such
limiting factors as a soft-suspension,
limited cone excursion capability, trap-
ped air masses, etc. Freed from thesc
limitations by the unique venturi action,
BIC VENTURI speakers use rugged drivers
capable of great excursion and equipped
with voice coil assemblics that handle
high power without “bottoming"” or danger
of destruction. The combination of in-
creased efficiency and high power handl-
ing expands the useful dynamic range
of your music system. Loud musical pas-
sages are reproduced faithfully, without
strain; quieter moments, effortlessly.

Humbug

You can’t retain balanced tonal response
at all listening levels.

We hear far less of the bass and treble
ranges at moderate to low listening levels
than at very loud levels. Amplifier “loud-
ness” or “contour” switches are fixed rate
devices which in practice are defeated by
the differences in speaker efficiency. The
solution: Dynamic Tonal Compensa-
tion™ This circuit (patents pending)
adjusts speaker response as its sound
pressure output changes with amplifier
volume control settings. You hear
aurally “flat” musical reproduction at
background, average, or ear-shattering
discoteque levels—automatically.
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A system forevery
requirement

FORMULA 2. The most sensitive,
highest power handling speaker system
of its size {19%x12x111%)" Heavy duty 8"
woofer, BICONEX mid range, super
tweeter. Use with amplifiers rated from
15 watts to as much as 75 watts RMS
per channel. Response: 30 Hz to 23,000
Hz. Dispersion: 120°x120°. $98 each

FORMULA 4. Extends pure bass to
25 Hz. Has 10" woofer, BICONEX mid-
range, super tweeter. Even greater effi-
ciency and will handle amplifiers rated
up to 100 watts. Dispersion: 120°x120°.
Size:25x13%4x 13" $136 cach.

FORMULA 6. Reaches very limits of
bass and treble perception (20 to
23,000 Hz). Six elements: 12" woofer
complemented by 5” cone for upper
bass/lower midrange; pair of BICONEX
horns and pair of super tweeter
angularly positioned to increase high
frequency dispersion (160°x160°).

Size: 26Y% x15% x 1434 $239 each.

Sturdily constructed enclosures.
Removable grilles in choice of 6 colors.
Optional bases for floor standing place-
ment. Write for brochure SR-2

Audition today's most advanced
speakers at your BIC VENTURI dealer.

BRITISH INDUSTRIES Co., Inc.
Westbury, New York 11590.

A division of Avnet, Inc.,

i Canada: C.W. Pointon, Ont.

BIC VENTURI
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Two tape recording
and monitoring facilities

2/4-channel conversion
with front-panel switch, for
full use of every
available watt in either
“Built-in SQ decoder. stereo or 4-channel.

N
Studio-type “Joystick” master balance
fader controls for bass control, with professional pan pots,
and treble. for 360° localization and
balance flexibility.




If yvou want the best 4-channel sound.
vou've got to pay for it, right?

And. conversely, if your budget is limited,
vou've got to accept somcthm;_, less than the very
best. So goes the conventional wisdom of the
audio world.

In these fast-moving times, however.,
conventional wisdom may be out of date by the
time it becomes conventional. The new Fisher
304B is a case in point.

From the ear’s 1)()int of view (if we may mix
our metaphors) there isn't really anvthing hetter
than the 304B. A few other 4-channel receivers are
more powerful and somewhat more versatile, but
they don’t produce purer sound; nor does the
304B lack any important features that the others
have. In a somewhat less luxurious form than

THE POCKETL.

SPECIFICATIONS
Amplifier and Audio Section:  Stereo t-Channel
1. Tota!l Continuous
Sine-Wave Power (RMS)
(20 Fz— 20,000 Hz)
4ohms 76\ ROW
(38/38W)  (20/20/20/20W)
8ohms  76W [E0NY
(38/38W) (15/15/15/15W)
2. Total Continuous
Sine-Wave Power (RMS)
(at 1 kHz)
4ohms  1OW 112%W
(BU/B0W)  (28/28/28/28W)
Rohms  96W BV
{-18/48W) (20, 20/20/20W)
3. Total ITTF Music Power
(at 1 klz)
tohms 134w 156W
Sohims 1200 LMY
Total Harmonic Distortion (TTHD)
at rated power, 4 ohms 1.5%
I'HD at rated power — 3 db 0.15%
IM dist. (60 and 7,000 FHz, 4:1)
at rated power, -+ ohms 0.8%
IM dist. at vated power — 3 db 0.3%
FM Tuner Section
Usable Sensitivity (IHF Standard) 1.8uV
Harmonic Distortion
{at 400 Hz, 100% modulation)
Mono 0.2%
Stereo 0.3%
Signal-to-Noise Ratio
(at 100% mod. & I mv input) 70db
Selectivity (IHF method)
(alternate channel) 60 (b
Max. Antenna Inpul Level
(for 0.5% THD) Fvolts

the latter, the 304B is “state-ol-the-art”
That’s why its remarkably low drain on the
pocket. $399.95¥ is such a triumph.
Do vou realize that a good tube receiver,
for sl('le()(mlv cost about as much ten vears ago?
How did we do it? With the latest IC
chips. tor one thing. They do save space and
money. And with the kind of production
te(hmques and plant facilities that simply didn’t
exist a few years ago.
But that's our business. Your concern is the
performance of the 304B. The specifications below
will give you an idea. T'hev're factual and conservative,
casily verifiable by anvone with measuring equipment.
And audible to anyone with an ear.
Fisher Radio, Dept.  SR-2.,
Long Island City, N.Y. 11101

11-40 45th Road.

THE F ISHEB

Hudis - Sandard

*Fair trade price where applicable. Price slightly higher in the Far West and Southwest.



StereoReview

PUBLISHER
EDGAR W. HOPPER

EDITOR
WILLIAM ANDERSON

MANAGING EDITOR
WILLIAM LIVINGSTONE

MUSIC EDITOR
JAMES GOODFRIEND

TECHNICAL EDITOR
LARRY KLEIN

ART DIRECTOR
BORYS PATCHOWSKY

COPY EDITOR
LOUISE GOOCH BOUNDAS

ASSOCIATE TECHNICAL EDITOR
RALPH HODGES

POPULAR MUSIC EDITOR
STEVE SIMELS

ASSISTANT MUSIC EDITOR
VIVIENNE WINTERRY GOODMAN

PRODUCTION EDITOR
PAULETTE WEISS

CONTRIBUTING EDITORS
CHRIS ALBERTSON
MARTIN BOOKSPAN
ROBERT S. CLARK

NOEL COPPAGE
RICHARD FREED
DAVID HALL
JULIAN D. HIRSCH
GEORGE JELLINEK
1IGOR KIPNIS
IRVING KOLODIN
PAUL KRESH
J MARKS
REX REED
PETER REILLY
STEPHEN E. RUBIN
ERIC SALZMAN
CRAIG STARK
JOEL VANCE
ROBERT WINDFLER

LONDON EDITOR
HENRY PLEASANTS

ADVERTISING DIRECTOR
JAMES J. SULLIVAN

ADVERTISING SERVICE MANAGER
MADELEINE LITTMAN

GROUP VICE PRESIDENT
ELECTRONICS & PHOTOGRAPHIC
FURMAN HEBB

ASSOCIATE PUBLISHER
STANLEY NEUFELD

EXECUTIVE ASSISTANT
PEG1 McENEANEY

Editorial and Executive Offices

Ziff-Davis Publishing Company

One Park Avenue, New York. New York 10016

212 679-T200

Eastern Advertising Manaper Richard J Halpern

Midwestern Office The Pattis Group

4761 West Touhy Ave., Lincolnwood, Il 60646

312-679-1100

Arnold S. Hoffman

Western Office

9025 Wilshire Boulevard

Beverly Hills, Cabifornia 80211

213 273-8050; 272 1161

Western Adverusing Manager Bud Dean

Japan James Yag

On Palace Aoyama, 6-25, Minam Aoyama

6-Chome, Minato-ku, Tokvo, Japan

Telephone 407-1930/6821

Circulation Office

P O Box 2771 Boulder, Colorado 80302

EDITORIAL CONTRIBUTIONS must be acmmﬁamed by return post-
age and will be handled with reasonable cure; however, publisher as-
sumes no responsibility for return or safety of art work. photography,
or manuscripts.

Member Audit Bureau of Cireulitions

i
aGH FIOELITY

ZIFF-DAVIS PUBLISHING COMPANY

William Ziff, President .

W. Bradford Briggs, Executive Vice President

Hershel B. Sarbin, Senior Vice Pregident, Secretary, and Treasurer
Philip Sine. Scnior Vice President .

Phitlip T. Heffernan, Vice President, Marketing

Frank Pomerantz, Vice President, Creative Services
Arthur W, Butzow, Vice President, Production

Edward D. Muhlfeld, Vice President, Aviation Division
Irwin Robinson, Vice President. Travel Division
George Morrissey, Vice President

Sydney H. Rogers. Vice President

Sidney Holtz, Vice President

Lawrence Sporn, Vice President, Circulation

|

EDITORALLY =

)

SPEAKING -/

UNDERSTANDING MUSIC

REATION’s infinite wisdom saw fit to favor mankind with an equally infinite num-
C ber of talents, and one of the strangest of them was dropped on a friend of mine.
He not only had perfect pitch, but could identify by name, at the drop of a stylus, any
piece of music he had ever heard before—no time limit, and once was enough. Though
unexploited, the gift made him a natural for Clifton Fadiman’s old Information
Please radio show, TV’s later $64,000 Question farce, or any college music depart-
ment’s “Music Appreciation” exam. Perhaps, in the infinite “survival-value” scheme
of things, this wild talent was not totally wasted, even though it was paired with an
almost complete indifference to music—there was no “appreciation.” Charity compels
me to say as much for “music appreciation” courses themselves: they may, in the end,
be doing some good that is not apparent tc me even though all their graduates seem
to burst through the doors when school’s out militantly unappreciative and deter-
mined never to subject themselves to the torture of Beethoven again.

My own experience has led me to conclude that music appreciation courses are, in
the educationist jargon of the moment, “counterproductive”; rather than teaching
people to love music, they teach them to despise it. But pedagogues must love chal-
lenges, for they quite often find themselves trying to teach subjects that cannot be
taught to students who are incapable of learning them. Principal among such subjects,
I believe, is “appreciation” of the arts, whether it be of painting, sculpture, poetry,
music, or dancing. Though educators would not (I hope) encourage the clumsy to
seek a career in ballet, the color-blind to paint, the tone-deaf to compose, or the
inarticulate to enter politics, the egalitarian imperative does apparently impel them,
against all evidence, to keep right on plugging indiscriminately when it comes to the
lookers and the listeners.

All the evidence I have ever seen (or heard) argues to me that there is a hierarchy
of talent in the arts, starting with the creaiors, down through the performers, and
ending with the appreciators (since there are hierarchies within hierarchies, critics—
good critics, that is—will be found at the head of the appreciators). The operative
word, as indicated, is “talent”: we cannot create a Beethoven or a Schnabel by mere
pedagogy, and we cannot create someone to appreciate them either. Which is not to
say that a particular talent—composing, performing, listening—cannot be both dis-
covered and developed; merely that it cannot be made to grow where it is not. This,
I think, is what *“music appreciation” courses try to do: the whole freshman class is
compelled (is Mus. Appr. ever elective?) to memorize a definition of sonata form, the
first measure of Beethoven’s Fifth Symphony (together with key signature), and the
“surprise” in Haydn’s 94th (in G, of course) to prove, at course’s end, that they have
learned to “‘appreciate.” Was ever anything more fiendishly anti-musical devised by
the mind of man?

We are gathered here in a rather special classroom: we meet once a month, there
are (so far) upwards of 375,000 “students,” and the course is entirely elective. More
significant, however, is the fact that, though the subject is music, we are not here to
“appreciate.” That we already do, in our various ways, for Music has already discov-
ered our listening talents, is already filling us with her unique pleasures. For some,
those pleasures, unexamined, are enough, and they are here merely to discover
where and how they can lay hands on more. The impatient minds among us, however,
are looking a little beyond that for some insight into how Music’s pleasures are cre-
ated, how her effects are accomplished. It therefore gives me a great deal of pleasure
to inform them that STEREO REVIEW’s own Guide to Understanding Music, produced
for us by David Randolph, Music Director of the Masterwork Music and Art Foun-
dation, is now available. It has been several years in the preparation, and we think
it does a difficult job splendidly. Read all about it on page 122.

STEREO REVIEW



rom chirp to roar...

...get it all with the broader dynamic
range of TDK’s EXTRA DYNAMIC (ED)
cassettes. Dynamic range* is only one
reason for ED’s superior total perfor-
mance. EXTRA DYNAMIC cassettes also
have the highest MOL (maximum output
level), plus greater sensitivity, higher
signal-to-noise ratio, and other superior
characteristics that combine to give TDK
cassettes the best-balanced total perfor-
mance capability of any cassette on the
market today. The result is you capture
all the highs, all the lows, all the com-
plex characteristics of ‘“real-life” sound
that give the original performance its
richness, fullness and warmth.

In addition to top-of-the-line ED, TDK's
Dynamic-series also includes SUPER
DYNAMIC (SD), the tape that turned the
cassette into a true high-fidelity medium,
plus the entirely new, moderately-priced
DYNAMIC (D) hi-fi cassettes. They all
offer superior total performance on any
cassette recorder, without need for spe-
cial bias.

For a totally new and different experi-
ence in sound reproduction . . . for sound
you feel as well as hear . . . discover the
dynamic new world of TDK.

CIRCLE NO. 57 ON READER SERVICE CARD

*The Importance of Dynamic Range.

Dynamic range, represented graphically in the
chart above, is the difference between a tape's
sensitivity and its noise characteristics, over its
full frequency response range. The broader a
tape’s dynamic range, the greater is its ability to
record and reproduce wide variations in signal
strengths at different frequencies. In other words,
a tape with broad dynamic range can record very
loud sounds without distortion, and very soft, del-
icate sounds without audible hiss, over the full
frequency response range. Tests prove that TDK’s
ED cassettes have a much broader dynamic range
than competitive so-called “hi-fi"’ cassettes,

For more detailed information on dynamic range
and other superior total performance character-
istics of TDK cassettes, visit your TDK dealer and
ask him for your free copy of “TDK's new line of
cassettes’” brochure ... or write directly to TDK.

the new dynamic world of

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



Harping

® | enjoyed the article on the mighty harp
(December), but I would like to make one
minor correction. If a blues tune is in the key
of G, the harp will be in the key of C, which is
a fourth higher, not a fifth as stated. Forgive
my harping on a small point.

JAMES YOUNG
Seattle, Wash.

Mr. Coppage replies: Mr. Young is correct,
as | understand it — C is a fourth higher than
G. My manuscript didn’t mention either «
Sourth or a fifth, but what I did write was ap-
parently so confusing that it caused some edi-
tor to jump into the next octave in his count-
ing (going on up, G is a fifth higher than C).
Let's just be thankful that cross-harp tech-
nique doesn’t separate harp key and song key
by a seventh—some of our editors would have
to use both hands to count up to that.

® Your article “Lo, the Mighty Harp”
(December) was of the usual high quality, but
not flawless. All proper respect was given to
the masters we've lost, but the article neglect-
ed one of the few remaining individuals who
gives his efforts to the purity of music as they
did: Mick Jagger. Listen to that harp in Stop
Breakin® Down (“‘Exile on Main Street”).
Between that number and the early-Stones-
style Sweet Black Angel, 1 have yet to hear
better harp anywhere by anyone. Jagger is a
present-day harp virtuoso, the ultimate in
smooth harp playing. He has started a style
that will probably die with him. Listen while
you can.
BRIAN PATTERSON
Bristol, N.H.

® Thanks to Noel Coppage for the beautiful
review of the Little Sonny albums (De-
cember). I would agree to letting Cotton
take the harp title, but if anybody is going to
vie for it with him, Carey Bell is ahead of L.it-
tle Sonny. Carey was in town the other day
with Willie Dixon and the All-Stars (with
Lafayette Leake on piano), and blew mostly
chromatic during the two sets, and it was right
tasty. He also played here with Big Walter
last year, using both harps, and anybody who
can keep up with Big Walter just has to be bet-
ter than Little Sonny!

But why is it that when all the really great
harp players cut an album they spend 90 per
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cent of the time singing and only 10 per cent

on the harp? There are damn few excep-

tions — times when they will play instrumen-

tals —and so you have to wait for little bits and
pieces of good harp playing. Frustrating, it is.

DouG FuLTON

Ann Arbor, Mich.

® Noel Coppage’s article, “Lo, the Mighty
Harp!” (December) was extremely interest-
ing and entertaining. However, I'm sorry it
didn’t present a bit more information on *‘clas-
sical” harmonica playing in this country and
abroad. Perhaps mention should be made of
the Society for the Preservation and Ad-
vancement of the Harmonica. For those who
would like more information, the society’s
address is P.O. Box 3006, Detroit, Michigan
48231.
Roy V. CHILDS
San Francisco, Cal.

Other Opera Essentials
® | would like to extend my appreciation to
George Jellinek for his enlightening com-
ments on the new Turandot recording
(November). It is a real pleasure nowadays to
read a review that is presented in a fair and
objective manner. |1 was also impressed with
“Essentials of an Opera Library” (December).
However, | do feel /! Trovatore should have
been included and possibly Don Carlo should
have been omitted.
JosePH Lt VECCHI
Kearny, N.J.

® With all due respect to George Jellinek’s
“Essentials of an Opera Library,” he has
(obviously inadvertently) overlooked real
gold by not including Rossini’s Mosé in Egitto
with Nicola Rossi Lemini, Agostino Lazzari,
Giuseppe Gaddei, Lucia Danieli, and Cateri-
na Mancini (Philips 580, three discs, mono
only). For all who haven’t heard it, try it (if
you can get it) —you’ll like it!
ROLLIN C. WILLIAMS
Salem, Conn.

One man's essential is another man’s luxury.

® Thank you, Mr. Jellinek, for giving me
some ideas for building an opera library! |
have collected instrumental classical music
for years, and “The Basic Repertoire” and
reviews found in STEREO REVIEW have been

very positive guides. Thanks to your recent

opera article, I now feel safe in launching out

into this unexplored area of listening. Are

there any plans for a similar article covering
chamber music?

R. D. LANE

Witlcox, Arizona

Itisinthe works.

Ms. Lieberman & Co.
® Speaking for myself and five friends here
at UCLA, I must say that your magazine has
lost a great deal of credibility for all of us after
reading Mr. Coppage’s reviews of Lori Lie-
berman (December). We think she is great, as
are her writers, Gimbel and Fox. Their lyrics,
and Ms. Lieberman’s renditions of them, have
been the subject of our classes in Rock Poe-
try. It seems that Mr. Coppage was handed
two albums the night before and told to re-
view them by sunrise. He seems to have a
personal grudge against the writers — so much
venom and hatred was expressed in his re-
view of their work.
ROGER WoOD
L.os Angeles, Cal.

Pity poor Poetry.

® Noel Coppage’s December review of Lori
Lieberman’s Capitol albums is a real paradox,
combining perceptive and accurate state-
ments with inane value judgments. His com-
ments about Lori Lieberman’s voice, intona-
tion, and “‘beautifully formed tones™ are quite
appropriate. There seems to be little doubt in
the mind of anyone who has heard her sing in
person or on record that she is an extremely
capable singer with a great future.

The comments about the songs themselves,
however (“the Gimbel-Fox product™) are
completely without foundation or musical
basis. Messrs. Gimbel and Fox command the
respect and admiration of the musical commu-
nity, and have arrived at mature musical state-
ment. Songs like Eleazar or I Go Along dem-
onstrate this. Whatever Mr. Coppage’s per-
sonal feelings are regarding Killing Me Softly,
it is certainly not ‘“contrived” and ‘“‘gro-
tesque.” In its many vocal and instrumental
arrangements over the past year, it has held
up quite well and is a substantial musical
composition.

To attribute ‘‘hack attitudes” to such a
songwriting team is grotesque indeed! Mr.
Fox is one of the finest and most serious com-
posers on the musical scene today. Mr. Gim-
bel’s lyrics are just as fine and well thought
out. I would like to know what credentials
Mr. Coppage has to make such sweeping
statements. My own musical background is
extensive, and 90 per cent of my record listen-
ing is strictly classical. If Lori Lieberman’s
albums have found a place on my shelves
along with Schubert, Brahms, Mabhler, etc.,
they must have more substance than the “ma-
chine-made” qualities Mr. Coppage bestows
on them. The total effect of Mr. Coppage’s
review is to cast doubt on his insight and in-
tegrity rather than reflect any light on the two
albums he has reviewed.

ARNOLD CHANIN, M A, M.D.
Lawndale, Cal.

The FEditor replies: Strictly speaking, a
“hack’ is someone who writes for pay, includ-
ing poets, critics, novelists, and journalists of
all stripes and excluding onlv those lucky gen-
(Continued on page 12)
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NEXT TIME YOU

CALLEP,

YOU'LL GET 3 ANSWERS.

“Good Morning!
EPI Loudspeakers Inc.’

Remember EPI, the loud-
speaker company that made those
eight great speakers, from $55 to
$1000, and delivered a remarkably
linear sound? And the EPI that
created the incredible MicroTower
speaker?

Well, now EPI is three, and
we’re one of
the three.

We’re EPI
Loudspeakers |
Inc., and we
produce and -
market a line of
three speakers:

The EPI 60 at
$59.95.

The EPI 90 at
$79.95. (This is the
same speaker that was
rated the most accurate speaker in
its category by the leading
independent consumer testing
magazine. And at that time, the
speaker sold for $94 1)

And the EPI 110 at $109.95.

And what can you expect from
this new EPI?

The same great linear sound
you’'ve come to expect from EPI.
At lower prices. And more new
products to come.

Stay tuned.

THE LINEAR SOUND
OF EP| mmm mwap mum

E=H
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“Good Morning!
Epicure Corporation.”’

We’re the new division that
produces just the company’s top
line. The products that go to the
real audiophiles.

Remember the EPI 150? It's
now the Epicure 150 and sells
for $139.

And going up the Epicure
speaker line from there: our Model
201 at $199, our 202 at $219, 602
at $249, 400 (our “Mini Tower”)
at $389, and our famous “Tower,”
the model 1000, at $1000.

But the whole Epicure line is
not just speakers.

Introducing the Epicure
electronics line:

The Epicure Model One
Power Operating Amphﬁer at
$649 (a truly
incredible

piece of
equipment). ;
The -
Epicure
Model Two
Audio Func-
tion Center at
$1200. (This
is a pre-amp
that's so unu-
sual we don’t
evencallita -
pre-amp.)

And coming: the ™
Epicure Model Three Tuner.

All this from us: Epicure.

A STEP CLOSER TO

REAUTY E PICLIR E

“Good Morning!
MicroTower Products Inc.!”

You may not know us, but
we’ll bet you know our products
(or one of them, at least).

This division produces and
markets the MicroTower: the
amazing
speaker that
produces a big,
deep bass
sound on only
4 10 5 watts
RMS per chan-
nel and costs
$60.

{You may
recall that this
apparent magic is
worked without the .-
use of woofers —which
explains the low cost.
Instead, the MicroTower operates
on the age-old “organ pipe”
principle.)

Now the MicroTower has
been expanded into a line of
MicroTower speakers:

The MicroTower 1 (the
original) at $60.

The MicroTower 2 at $120.

And the MicroTower 3 at $199.

And if you think we’re going to
stick only to speakers, you're

wrong. Watch for news
about receivers from
MicroTower Products
Inc.

(If Epicure Corpo-
ration can do it, why
not us?)

Microlower

Epicure Products Inc., Newburyport, Mass. 01950 (B
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tleman artists (they must surely be few) who
can afford to write for their trunks. There is a
great demand for such writing, because hun-
grv newspapers, magazines, and books must
be filled and refilled. Since, for the most part,
those who consume this writing pay little at-
tention to its quality, the profession attracts
ta) those who could not write well if they had
to and (b} those who could write well if they
chose to but don't, knowing it would make lit-
tle difference if they did. Thus, even though
there are many delightful exceptions, “hack”
has come to mean, by extension, any writer,
artist, or composer who cannot or will not

work niiich above an irreducible mininuim of

quality.

Now, as to the songwriting team of Gimbel
and Fox, to which Mr. Coppage has attribut-
ed “hack attitudes,” let us examine the cen-
tral work in point, Killing Me Softly with His
Song. The music first: what Mr. Coppuage
calls an “ingratiating melodv” is just that; it
is not a great melody on the level of, say,
Bacl’s Air for the G String, Amazing Grace,
Mozart’s “Elvira Madigan” theme, Smoke
Gets in Your Eyes, or Villa-Lobos’ Bachianas
No. 5. 1t is more accurately a wne, catchy
almost to the point of irritation, destined to
become, in time, a musical earache. And it
has a fatal flaw: the tacked-on “folkish’ ca-
dence at the end is, in context, pretentious
and meretricious, self-consciously “arty’’ and
tarty. But it is hard to demonstrate melodic

quality, the superiority or the inferiority of

one melody over another, the question being
almost wholly a matter of subjective judg-
ment and individual taste.

Not so, however, in the case of the Ivrics.
First, the unexpected juxtaposition of the
words “killing” and “softly” is simply a gim-
mick, a cheap trick designed to impress the
unsophisticated ear with its “poetrv.” The
proof is in the parody the line begs for:
“smashing-sweetly,” “‘clobbering-tenderly,”
“murdering-benignly” — but you can roll vour
own. Further, the figurative use of the word
“killing’" is a dated piece of slang, already on
its way out of even the most limited vocabu-
laries, already almost as quaint-sounding as
“twenty-three skiddoo.” It also conjures up,
unfortunately, a rather Hollvwoodish image:
a blondined, gum-popping, truck-stop wait-
ress giving it back to some fresh trailer jock-
ev—"You just kill me!"

But the worst is yet to come, for the Iyric's
most serious flaw is revealed when it fuces the
music. Because of the way it repeatedly lies
on the tune, it is simply impossible 1o sing the
line “killing me softly with his song’" without
emphasizing the word “his,” and that empha-
sis plays total havoc with the meaning. The
interpretive possibilities are many, but try just
one: the emphasis suggests contradistinction,
but if it is not his song, whose is it? Hers?
Ours? Mine? None of the above, of course,
but sense has already been destroved. Words
and music can go together artfully in this case
only if the tune is altered to remove the em-
phasis or if the emphasis does not distort
meaning (windsong, say, or birdsong or even

lovesong would work, bur would also, of

course, dictate considerable Iyric rewrite).
Enter, then, the “hack attitudes.”” There are
two possibilities: either GimbellFox did not
recognize this wince-producing flaw at all, or
they did recognize it and Iet it stand as “good
enough”; it's hack cither wav. It cannot be
defended by pointing out that other songs—
including The Star-Spangled Banner— have
the same kind of flaw; that onlv makes them
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fawed songs too. The SSB, ar least, is the
result of marrving Francis Scott Kev's verses
to an alreadv written melodyv; Gimbel and
Fox are a songwriting team, however, and
their joint efforts should offer some evidence
that they are still speaking to each other at
least as often as Gilbert spoke to Sullivan,
Rodgers to Hart, George to Ira, or Cole Por-
ter to himself.

The crude, unfinished, gifted-amatewr qual-
ity of nmuch— most —popular music of the last
decade springs from the apparent total ab-
sence in its creators of the fuculty of self-criti-
cism.If they do not have it, it will be supplied
by sensitive critics like Noel Coppage. The
general public, of course. is unconcerned,
quite capable of making resounding commer-
cial successes of Mairzy Doats, Three Little
Fishies, or the Hut Sut Song. Let Mr. Chanin
not be overimpressed, therefore, with Killing
Me's “many vocal and instrumental arrange-
ments.” The record companies will ““cover”
literallv anything that has proved profitable
Jor someone else. I will suppress the image
that activity brings to mind.

Discovering the Classics
® When | received my December copy of
your stupendous mag. | immediately plunked
myself down and began reading the letters
first, as | always do. | am glad that there are
some people who want to discover classical
music. Perhaps my experience will be helpful.
Ten years ago. when | was five. | was
dragged along with my older brother into a
decrepit movie “palace™ to see Fantasia, and
I think 1 shall never forget that movie as long
as I live because it turned me on to classical
music. There [ sat in a horrid, lumpy seat.
enjoying that fantasmagorical flick as | have
never enjoyed anything since. The next morn-
ing. I asked my mom for some money with
which to buy a couple of records. She was so
glad that [ had tuned in to classical music that
she bought me a record of every piece on the
Fantasia program. | still have them. along
with about 170 others. So therein lies my tale.
May it be a help to those who as yet haven't
discovered the classics and those who have
forgotten how gorgeous they are.
JOHN VOLAND
Van Nuys, Cal.

® Rock. especially of the heavy variety. has
been my favorite type of music since its ad-
vent. However, [ began to appreciate the clas-
sics at the age of thirteen (I'm now twenty)
with Beethoven's Sixth Symphony. a fantastic
way to start. Now my tastes are pretty limit-
ed, but rather fanatical: Beethoven sympho-
nies. Bach organ works. Beethoven's concer-
tos (the violin ones especially). Romantic
concertos. and freak pieces like Pictures at
an Exhibition. which | recommend as the best
starter for anyone. especially jaded rockers
looking for something really boggling. Good
advice to anyone. however, is indeed “The
Basic Repertoire” —they're not called war-
horses for nothing.
Bos KANEDA
Cambridge, Mass.

® Since my first serious involvement with
classical music came about via Stravinsky's
The Rite of Spring. a piece well-known for its
antipathetic effect upon the uninitiated. 1 had
thought I should sit out the “dance of the
proselytizers.” However. it strikes me that no
one has suggested the most appropriate piece
for a rock freak to listen to classical music by

(most groups have borrowed from it at one
time or another)— Ravel's Bolero. Get the
Bernstein recording, and play it loud: if that
doesn’t convince you that classical music isn't
all minuets, blame it on the Stones,
ALLEN WaTsoN 1]
San Francisco. Cal.

® With all the letters you have been receiv-
ing with advice to “classical rookies™ on
which records to buy. I'm surprised no one
has mentioned what is the least expensive
solution: buy a decent portable or table FM
radio, tune in a classical music station. and lis-
tento it and no other station. You may hear a
lot of music you like. plus a lot you won't.
Should the station have a request program.
you can enjoy a second listening to the music
of your choice. This will give you ideas for
future record purchases.
WiLLiAM M. FEICHER
San Diego. Cal.

® | have been following your “Classics for
Rookies™ exchange with fascination, recalling
the joyous discoveries of my own odyssey out
of boredom with AM rock as a teenager, start-
ing with Sibelius’ Finlandia and building to
my 200-plus album collection, which extends
from Perotin to Penderecki and from Ali
Akbar Khan to Joplin (Scott and Janis). |
have two suggestions to offer the neophyte. to
help him find the vast musical riches that give
me so much joy.

First. while you probably should start with
the Classic and Romantic favorites. don't
deny yourself the wonders of both older and
newer music; don’t fall victim to the 1750-
1910 tunnel vision that affects too many clas-
sical listeners. Don’t confine your geographi-
cal taste, either: explore American. Indian.
Indonesian, Japanese, and other non-Europe-
an schools of composition and performance.

My second suggestion is a general one.
Don’t be so caught up in the rugged-individu-
alist 1-know-what-I-like syndrome that you
think it’s somehow reprehensible to listen.
and listen hard. tJ a piece just because some-
one tells you it is good. In the case of a recog-
nized masterpiece, the chances are that if it
doesn’t impress you at first, the fault is yours
rather than its. | have forced myself to listen
to pieces that either failed to impress me
(Beethoven's Eroicat) or that | utterly hated
(Maxwell-Davies” Revelation and Fall) at
first, only to connect with their beauty and
value by dint of long effort at raising myv level
of comprehension closer to theirs. My latest
revelation is Bach’s Mass in B Minor. which [
had long feared but now love. Just remember
that it's a huge musical universe: don’t cheat
yourself out of any part of it.

EDWIN FROWNFELTER
Carlisle. Pa.

James Lyons (1925-1973)

® The tragically premature death. at forty-
seven, of James Lyons, editor and publisher
of The American Record Guide, represents a
grievous loss to the American musical scene
in terms of both creative writing and creative
action.

Following a rigorous apprenticeship in
newspaper music criticism, Jim took over
The American Record Guide. the oldest
(established 1935) independent record-review
publication in the U.S.. from its retiring editor
and publisher Peter Hugh Reed. (Only The
New Records, the house organ of the H. Roy-

(Continued on page 14)
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A tuner and an amplifier

should be mated somewhat more carefully
than a husband and wife.

Marry a tuner with an amplifier
and you have not only a receiver.
but a union that s truly indissoluble

It had better be a good one

For to join a fantastic tuner with a
lesser amplifier, or a sensational
amplifier with a tuner that's merely
great, 1s to invite unhappiness But
match two equals, and they can
make beautiful music together —as
they must, to live in happy harmony
with you.

That's why the Sony STR-7065
receiverisa perfect mating ltstuner
has the sensitivity to reach out for
signals from even the most distant
fringe locations, yet has discrimina-
tion enough {70dB IHF selectivity,
1dB capture ratio) to pluck one sig-
nal clearly from a crowded band

And the 7065 s direct-coupled
amplfier brings to this union the
strength of 60 +60 RMS watts (from
20Hz to 20kHz at 8 ohms with less
than 0.2% distortion). Versatile con-
trols offer a choice of three speaker
pairs, mic mixing and dual tape
monitors. Switchable preamp-out/
amplifier-in connections permit in-
dependent use of each section and
addition of accessories.

Sucha happy union should spar
kle visibly as well as musically. And
the 7065 does, with lights that tell
which of its many functions are in
use and dual tuning meters

The Sony 7065. at $529 507 s
our top-of-the-line receiver For
those who feel a union can survive
with fewer luxuries (no indicator
lights. signal strength meter or mic
mixing control), we offer the Sony
STR-7055. It has 35+ 35W RMS
20Hz to 20kHz at 8ohms with 0 2%
THD. At $429 507 its an equally
well-mated receiver Sony Corp
oration of America. 9 West 57th
Street. New York. N.Y. 10019
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introducing the

Dokorder

VIK-

with DCLBY-B

the stereo cassette deck
with a new sense of direction

DCG<ORDER mones in new directions
wifh this outstanding state-of-the-
art cassette deck. A Tape '
Sczn Indicator shows

thedirection the

tape is moving

and, ncon-

junction with

the 3-digit

tape counter

end Cue and

Rev ew

Sw -ches,

mases it excep-

tior ally easy to lozate

desired selections instantly.

The super-hard Molybdenum (MBD)
PLAY/RECORD head delivers outstand .rg

er Smith Co. in Philadelphia. antedates ARG
having been started in 1933.)

Not content just with keeping up the high
standards of the ARG . Jim involved himself in
a host of other activities that contributed to
the welfare of the music and recording fields
not the least being his work with the National
Academy of Recording Arts and Sciences’
Grammy awards and its educational projects.
In all these activities, the work that came out
under his byline was never less than first-
class. and more often than not it was genuine-
ly distinguished. [ remember with special
pleasure the remarkable liner notes he turned
out for the Mercury album of the complete
Tchaikovsky orchestral suites with Dorati
and the London Symphony; his program
notes for the Boston Symphony won a 1968
ASCAP-Deems Taylor Award.

Even so, Jim's record of professional
achievement over his all-too-short lite span
does not begin to match the vast appetite for
living, for working. and for the exchange of
ideas that wus the essence of the man himself.
Being in his presence under any and all condi-
tions was infallibly stimulating and occasion-
ally (and rightly) jolting. He will be fondly
remembered and sadly missed.

Davip HaLr. Head
Rodgers & Hammerstein Archives
New York, N.Y.

@ During my first week in New York, when
I came to work for Sarurdav Review in 1962,
James lLyons. whom | had never met. tele-
phoned and invited me to lunch at the Russian
Tea Room —just to make me welcome and let
me know | had a friend in the city. The ges-
ture was unique in my experience, but not in
his. Jim was, in the best sense. a big brother to
dozens — perhaps hundreds — of writers. musi-
cians. and record people; he was a veritable
clearinghouse for information on job openings
and candidates to fill them, and always eager
(and almost always incredibly able) to provide
help in situations both related and unrelated
to professional activity —all the while laboring
a hundred hours a week or so to maintain the
continuity and standards of the American
Record Guide and setting examples for his
colleagues in the resourcefulness of his anno-
tative work.

For years both newcomers and veterans in
the musical community gathered at Jim’s
place every Friday night to eat, drink, and
make valuable contacts (some of them profes-
sional. some of them personal). These soirées
were taken for granted as something like a
“public service” by many who participated in
them, but, like the ARG itself, they received
no outside subsidy; they were cut down when
Jim’s health began to fail. Neither his home
nor his heart was ever closed to anyone,
though, and he continued to function in his
clearinghouse role till the day he died.

While Jim never imposed a feeling of obli-
gation with his benefactions. there is hardly
anyone in our field under the age of fifty who
is not somehow in his debt —some of us for

jobs, some for introductions to productive

fidelity and increzsed frequency responsz (30-" 8k 2.

Anc the Dolby-B roise reduction system achiaves exceptional
signal-to-noise characteristics (better ian 6C cBy it's the
finezt cassette deck you could choose far reel-to-ree!l quality
and orofessional performance. Suggested retai price $249.00.

collaborators. some for technical or profes-
sional guidance, and some for just the excep-
tionally genuine interest and encouragement
that kept us going when all the bridges seemed
to be down. For many of us. what made Jim
so special was his demonstration of how com-
patible a driving professional commitment
and an uncommon warmth of heart can be.
RICHARD FREED
Rockville, Md.

Fer carplete information, visit your nearest Doko-ce~ Deales, cr write

o olkorder Inc® 11264 Playa Cout,Caiver City, CAF, 50250
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To fullfill the requirements of
the most critical listening and auditioning...
Stanton is the professional standard.

in STEREO-
The Stanton 68l€E

If critica!l listening is to be unbiased, it must
begin with a stereo cartridge whose frequency
response characteristics are as flat as possible.
One that introduces no extraneous colcration
as it reproduces recorded material. For anyone
who listens “professionally,” the 681EE offers
the highest audio quality obtainable at the
present ‘State of the Art.’

Many record critics do their auditioning with
Stanton 681EE. Recording engineers have long
used the Stanton 681A to check recording
channel calibration. The 681EE provides that
fogical continuation of the Stanton Calibration
Concept. High compliance and low tracking
force assure minimum record wear. Its low-
mass, moving magnetic system produces vir-
tually straightline frequency response across
the entire audio spectrum. Its built-in longhair
brush keeps the stylus dust-free, and protects
record grooves, thus reducing noise and wear.
Each 681EE is incividually calibrated, and the
results of these calibration tests are included
with each cartridge.

The Stanton 68{EE —used by recording en-
gineers, broadcasicrs, critics and audio pro-
fessionals—the cartiidge that sounds like the
record sounds, always.

in DISCRETE 4-CHANNEL-
The Stanton 780.4DQ

A totally revolutionary stylus design
concept proves to be the best solution
for discrete playback. It's the Quadra-
hedral — all tests and in-use demon-
strations authenticate the value of the
discovery. Stanton has this new stylus
in its four channel cartridge.
UURDHHHEBHAI. This is the first American designed
and manufactured stylus developed for discrete four-
channel records. It was especially engineered for the
Stanton 780/4DQ cartridge which is already the first
choice of professional record reviewers, anxious to
evaluate the new discrete 4-channel discs coming
on the market.

The performance of the stylus (and cartridge) ful-
fills all the extensive demands and sophisticated re-
quirements necessary for playback and review of all
the material recorded on discrete discs. And while
performlng brilliantly, it is actually very kind to rec-
ords in terms of wear. Stanton’s own engineers,
whose professional products are the 7
standards of the industry, tested and *
proved its characteristics, and report
that it functions with total reliability
in every measurable aspect.

This new cartridge, the 780/4DQ is
available at your franchised Stanton
dealer.

STANTON

For further information, write: Stanton Magnetics, Inc. Terminal Drive, Plainview, N.Y, 11803.
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NEW PRODUCTS

THE LATESTIN
HIGH-FIDELITY
EQUIPMENT

Pioneer SE-405 Stereo Headphones

® A ncew addition to Pioneer's growing
line of stereo headphones is the Model
SE-405, which features full-size acousti-
cally isolating earcups and integral vol-
ume controls for each channel. Cushions

" for the earcups and the extendable (with

detented uction) headband are foam-
filled plastic: the cups and headband are
linked by pivoted yokes. An 8-ohm dy-
namic element with a 1%4-inch polyester-
film diaphragm is used in cach earcup

Frequency range is stated as 20 to
20,000 Hz. Sensitivity is 0.3 volt for a
sound-pressure level of 113 dB, and sig-
nal-handling capability is 0.5 watt. The
coiled connecting cable, 16Y2 feet long,
is fitted with a standard three-conductor
phone plug. Exclusive of the cable. the
headphones weigh just over one pound.
Price: $44.95. which includes a perma-
nent storage case.
Circle 115 on reader service card

Bostedt “Superbend”
Speaker Systems

©® INIERCONTINENTAL ENTERPRISLS
CompaNY is importing the Swedish-
made Bostedt “*Superbend™ speaker Sys-

tem. o two-way design of markedly dis-
tinctive appearance. utilizing an enclo-
sure molded of high-impact plastic. The
two drivers —a S-inch mid-range/woofer
(approximately the same diameter as the
stovepipe-shaped enclosure) and a | Y-
inch (weeter —radiate horizontally from
behind an anodized wire-mesh grille.
According to the manutacturer. the bal-
ance of high frequencies to low frequen-
cies can be altered by aiming the speaker
toward or away from the listening arca.
Frequency response is 65 10 14.000 Hz

+3 dB. with a 12-dB-per-octave cross-
over network dividing the frequency
band between the two drivers at 1.800
Hz. Nominal impedance is 8 ohms. and
minimum recommended amplifier power
is IS5 watts per channel. Power- handling
capability is 35 watts per channel contin-
uous. The Superbend is available in
glossy colors of white. black. and red —
all with o black grille. The overall dimen-
sions are 12x 7Y1x 6% inches. Price:
$125.
Circle 116 on reader service card

Teac Model 360S
Stereo Cassette Deck

il

—.

UGN 00

® THE Model 360S. the latest cassette
deck from Teac, has a trunsport mecha-
nism with performance comparable to
that of Teue’s de luxe Model 450 as well
as many of the operating features of the
more expensive machine. Dolby B-Type

noise-reduction circuitry is incorporat-
ed. with all calibration controls accessi-
ble to the user. Bias und equalization
are switchable for CrO,. “high-perfor-
mance.” and standard tapes. In the € rO,
position the playback equalization is also
altered to the values recently proposed
for that tape type. Two large recording
level meters are supplemented by a peak
indicator—a light-cmitting  diode  that
warns against overload on short-term
transients. Slider-type  recording- and
playback-level controls are used. There
15 a switchable multiplex filter to remove
the 19-kHz pilot signal from stereo FM
broudcasts. and a memory-rewind fea-
ture that automatically stops the tape at

a4 point presclected on the three- digit
index counter.

With CrO, tpe. the frequency re-
sponse of the 360S is 40 1o 15.000 Hz
=3 dB. Response is within the same
tolerances o 13.000 He with high-per
formance tape. and to 10.000 Hz with
standard tape. Signal-1o-noise ratios arc
60 dB with Dolby. 50 dB without. Wow
and flutter are 0.07 per cent. The micro
phone inputs huve an impedance of 600
ohms:adjacent to them is a stereo head
phone jack that will drive 8-ohm phones.
The Teac 360S comes mounted on a
wood base: dimensions ure 7%
4%4 x 10Y4 inches. Price: $359.50.

Circle U7 on reader service card

Soundcraftsmen PE2217
Stereo Preamp-Equalizer

++++l+T++¢ i THJTTTJJ

- i » 0 o

® HAvVING offered elaborate one- and
two-channel multi-band equalizers for
some years. Soundcraftsmen has now
added signal-switching and magnetic-
phono-input facilitics to their ten-band
stereo equalizer to create the Model
PE2217 Preamp-Equalizer. a unit de-
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signed to function as a highly flexible
integrated control center tor a two-chan-
nel stereo system. While volrumMe and
BALANCE are conventional knob adjust-
ments. ull the frequency-related func-
tions ot a typical preamplifier — bass and
treble adjustment, filters. loudness com-
pensation —are handled in the PE2217
by the equalizers. The equalizers have
ten slider-type controls for each channel
spanning a range of =1t2 dB. acting at
the center frequencies of the ten octaves
of the audio-frequency band. Gain-con-
trol sliders adjust the output levels of the
equalizers; LED (light-emitting diode)
indicators permit the equalizers to be set
for unity gain to facilitate A-B compuari-
sons with the unequalized signals and to

prevent overload of \uhsequun stages.
The remaining PE2217 controls are all
pushbuttons. They uctivate the |.ED
indicators. select reversed stereo. left or
right channel to both outputs. or mono,
and operate tape-monitoring functions
for two stereo tape decks. permitting
dubbing (rom either one 1o the other.
The inputs for two magnetic-phono
sources. tuner. and auxiliary are also
pushbutton-selected. The equalizers can
be switched to affect only the “to tape”
signals. the preamplifier output signals.
or both. There are tape-dubbing jacks
and two stereo headphone jucks on the
front panel. and two sets of outputs and
six a.c. convenience outlets on the rear
(Continued on page (8)
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8- Track Tape

Any 8 Cartridges for only 99¢

Worth trom $55 84 up 10379.84 at regular Music Service prices!

DONNA FARGO 14345
The Happiest Girl
In The Whole U=\

001

THE BEST OF 00222
1 MANCIN!

ELVIS,
“Ll\le‘
At Madison
Square

CAT STEVENS 31717
FOREIGNER %

The Best Of 13335
Charley Pride. Vol. 2 |

FIEDLER/REINER 1
Johann Strauss’ JikE
Greatest Hits ‘ >

JOUN DENVER 33364

I“arewell Andromeda «

Original Cas! 13603

GODSPELL ELVIS 14C26

COUNTRY

SONNY & CHER 20153

SCHEHERAZADE/
All} Ever Need s You e

ORMANDY Originat Soundtrack 00049

14307
= SOUTH PACIFIC

Burt Bacharach 13506
Close To You/ an
One Less Bell To Answer

The 5th Dimension 14377
Living Together, Growing Together ©

THREE DOG NIGHT 13873
Seven Separate Focls asc

Original Soundtrack 00046
THE SOUND OF MUSIC = o

CAROLE KING 14269

NEIL DIAMOND 13731
[weca)

plus shipping-service

You merely agree to buy as few as 8 more hits
at regular Music Service prices in the next
two years from hundreds to be offered.

ELTON JOHN 113859
Don't Shoot Me mca| £
I'm Only The Piano Player

ENGELBERT HUMPERDINCK 30050
King Df Rearts

Original Soundtrack 13781
| THE GODFATHER  rivemoun

TWIN SETS
Each has double the music
but counts as one seiechon'

THREE DOG NIG HT24050
Live in Concert N
Around The World

. 13736
Aloha From Hawali /o

Via Satellite

JESUS CHRIST, 04204
Superstar DECCA

13286

|NASHVILLE GOLD _

NEILDIAMOND 20738

Hot August Night

THIS IS THE
BIG BAND ERA

Rainbow Fantasy
More Hits To Choose! CONWAY TWITTY 13708 J 1o Tonaihovsiy 22851
« Thre Dog ight Greatest Hits. Vol. | s .
Golden Bisguits. ... .. ... 23271 €
i Elvis: Blue Hawaii. ...24044 R 13362
| ¢ Nei 0amont: Gold ‘04118 CARPENTERS A ] 538
o Elton John: Honky Chateau 13298 NOW & THEN world's Favorite Chopin s
OCarpEnlers Close To You... 12516 o
o The Guess Who: #10. .. .. . 24007 an Cliburn Conway Twitty a2
. gteppe:w&l‘f H:st In Peace. ‘1]3333 World's Favorite 13?90 Ang LorettaLynn 333
e Sonny er: Live .. ... .. Piano Music ' W Mississi rMan
L] !L!est of Chérley Pride. Vol. 1.12039 et A L
e L. Lynn's Greatest Hits ... 03316 14308
® 5th Dimension: ! THE BEST OF 043_06 Loso .‘%2(
Greatest Hits Dn Earth .. 02143 S Wi o CALUMET B ete]
e John Denver: 0
Rocky Mountain High .. ... 13686 ARTHUR FIEDLER/ 03542 g
« Johnny Cash: l “50sTon PoPs e Orlginai Broadway Cast 03292
Griginal Golden Rits, Vol. 2 03782 Pops Serenade "t HAIR
e Herb Alpert & Tijuana Brass: -
gnlitdoﬂfrj'ss o i - JOHNNY CASH 04024
® Bes im Reeves .. Original Golden Hits SN
e Carole King: Tapestry ; OF TOM JONES & voL. § !
. Tnmannes: Close Up. ... ..
o Cat Stevens: Original Cast 00051 1 453
CETHLN BUMFOTT, e v A THER 16 REMEST WIS, oo
® Henry Mancini: THE ROOF )
The Mancini Generation ... 13713 -

HERBALPERT

00295
& TIWUANA RRASS
Greatest Hits

e E. Humperdinck: In Time .. 10149
® Nilsson: Son §f Schmilsson.13429
# o Lobo: Of A Simple Man. . ... 20946

Best 0f P. Waganer, Voi. 1) 04070
e Mantovani's Golden Hits .. 03369

ELVIS 14015

For Everyone! ctuir )

CHARLEY PRIDE 14262

[ R SEND NO MONEY — MAIL COUPON TODAY! ]

Would You Prefer Your 8 Hits
on Records

? €
or Cassettes? >

Yes, you can take your 8 hits for 99¢ |
on records or cassettes instead of
cartridges! (Sorry, no mixing.) Check
box in coupon. You still enjoy all
benefits described here, and take
future selections (usually $5.98 for
records, $6.98 for cassettes) in your
preferred type of music.

e Dawn: Tuneweaving. ... ... 23394 -
 Porter Wagoner: Tl?e Farmer. 14014 swff' Country [ | J Mail to: . ] [}
 Best Of The Sons Of I RCA MUSIC SERVICE. P.O. Box RCA 1, Indianapolis, Ind. 46291 ]
ST T - =EEeET S0 JIM REEVES 11601 Please accept my trial membership in the RCA [puchmE THESE]
Days Of Future Passed .. ... 20084 | AmliThatiEasyTolkozget B Music Service and send me the 8 hits | have | g g ECTIONS |E
© Donna Fargo: J chosen for 99¢. | agree to buy as few as eight (indicate | K
My Second Album ... . 14348 THE MOODY BLUES 10905 more at regular Music Service prices in the next| pynumber): I
o P. Wagoner & D. Parton: | SEVENTH SOJOURN: friscmono) § two years, after which | may cancel my member-
Love And Music ... .. .. 24029 ¢ i R J ship. | understand | may refuse the automatic |
- - - shipment of each ‘““Selection of the Month,"” order
Enjoy Top Hits at Top Savings! 1 Sther selectioms, or none, by returning the dated .I
Start Saving Now! Take any 8 tapes for 99¢ with trial membership. Indi- | card always provided. (Small shipping-service |————— I
cate your choices on coupon; mail it today! charge added to each shipment.)
Colorful Magazine! Free Choice! Every four weeks illustrated MEDLEY i l——l am most interested in the follow- ]
brings news of over 350 selections and features a “Selection of the # | SENDMETHESE | jng type of music—but | am always
Month” in your favorite music category. And, four times a year, you || | SiLEETIONS BN‘ free to choose from every category B 18
receive sale issues featuring a “Bonus Selection” and alternates at ] (check one oniy): !(checkmonly):
great savings. In all, you will have 17 purchase opportunities in the | 8-Track Tape "] Easy Listening . .
course of a year. No need to buy a selection every time. You merely B IDCARTRID‘«ES (Instrumental/Vocal) [
agree to buy 8 more tapes in the next two years at regu ar Music Service f 4 [ Count [ Classical —l ¥
prices — usually $6.98. Choose from top labels like RCA, A&M, Kapp, » | [1 RECORDS untry ica
MCA, ABC, Dunhill, Deram, Ode, MAM, London, Parrot, Decca, Mercury, B | O cassertes | [ Today's Sound (Rock/Soul/Folk) —'| k
Philips, Uni, Bell .. . over 40 more! ¥ L [] Broadway-Hollywood-TV "
Automatic Shipments! To get the regular “Selection of the Month” or the B ]
special sale "Bonus Selection,” do nothing; it will be sent automatically. ;
If you want other selections, or none, advise us on the card always pro- | ) ¥
vided and return it by the date specified. You always have at least 10 J§ E]] m‘rs ........ ]
days to decide. But, if you ever have less than 10 days !0 make your Ol Miss § 77 T (Please Print)
decision, you may return your automatic selection ai our expense for L K
full credit. T T ¥
Cancel whenever you wish after completing your membership agree-
ment by notifying us in writing. If you remain a member, choose 1 selec- ~ )
tion FREE for every 2 you buy at regular Music Service prices! (Small | City .o v erresenes State................
shipping-service charge added to each shipment.) K
I Phone (.

Free 10-Day Trial! If not satisfied you may return your 8 hits “cn
at the end of 10 days and owe nothing. Mai coupon todayI Area Code
RSC 384 TH MARKS VT E PROPERTY K OWNERS only; one membership per {amlly

i Limited to new members; continental U.S.A.

Y-RNI{TN
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

panel. The rated output of the PE2217 is
approximately 5 volts for load imped-
ances ranging from 600 to 2,000 ohms,
with harmonic and intermodulation dis-
tortions of less than 0.02 per cent. Sig-

nal-to-noise ratios are 80 dB for the
phono inputs, 95 dB for high-leve! in-
puts. Frequency response with the slid-
ers centered is 10 to 100,000 Hz —0.25
dB. The preamplifier measures 20 x

7%4 x 11%4inches. Price: $499.50, which
includes a walnut-grain cabinet or op-
tional hardware for rack mounting of the
unit.

Circle 118 on reader service card

Sanyo RD 4350 Dolby
Stereo Cassette Deck

® THE top model in Sanyo’s growing
line of Dolbyized stereo cassette decks
is the Model RD 4350, equipped with a

ferrite record/playback head, a memory-
rewind feature that halts the transport at
any preselected point on the tape, and a
novel tilt-up instrument panel that cants
the recording-level meters for easier
viewing. Seven piano-type push keys,
including CUE, PAUSE, and a wide push
bar for STOP, operate the transport. Sepa-
rate level controls are provided for re-
cording and playback, and there are
switches to select NORMAL or SPECIAL
tape-type  characteristics, recording
through microphone or line inputs, and

to activate the Dolby circuits. At the end
of a tape the transport automatically
shuts off and disengages completely.
Specifications include a record-playback
frequency response of 40 to 15,000 Hz
*3 dB, a signal-to-noise ratio of 50 dB,
and wow and flutter of less than 0.15 per
cent. Transport speed accuracy is at
least 99.8 per cent. Dimensions of the
deck, including its wood base, are 17 x 9
x 5 inches. It weighs 12 pounds. Price:
$329.95.
Circle 119 on reader service card

Telephonics TEL-111 Electret
Stereo Headphones

® MAKING its first entry into the con-
sumer audio market, Telephonics has
introduced a line of stereo and four-
channel headphones featuring the Model
TEL-111, a stereo headset that employs
the electret-condenser principle. Elec-

tret transducers closely resemble con-
ventional electrostatic designs, except
that the membranous diaphragm is per-
manently polarized with an electrical
charge, eliminating the need for an exter-
nal power supply to develop the required
bias voltage. In each earpiece the Model
TEL-111 has a 2%s-inch, push-pull dia-
phragm that has been clamped to form
two radiating surfaces—a small circular
one for the higher frequencies and a larg-
er crescent-shaped area for lows. The
phones are driven from the speaker ter-
minals of an amplifier or receiver
through step-up transformers installed in
an external control box to which the
headphones and the speakers are con-

nected. A switch selects either source.
The TEL-111 has ring-shaped foam-
filled cushions designed to isolate the
wearer from external sound. The head-
band is padded, and attaches to the ear-
pieces through sliding length adjust-
ments for custom fit to the individual
wearer. The frequency range of the
phones is said to be 18 to 24,000 Hz, and
total harmonic distortion does not ex-
ceed 0.2 per cent for a sound-pressure
level of 115 dB. An input of 2.4 volts at
the transformer drives the phones to a
level of 104 dB =3 dB at 1,000 Hz. The
headset weighs 17 ounces exclusive of
cable and control box. Price: $87.50.
Circle 120 on reader service card

Avid Series 100 Speaker Systems

® THE first consumer products from the
Avid Corporation are three speaker sys-
tems of the air-suspension type, featur-
ing simple, attractive styling and user-
replaceable grille cloths. At the top of
the line is the Model 103 ($139.50;
shown), incorporating a 10-inch woofer,
4Ys-inch cone-type mid-range, and a |-

18

inch dome tweeter. The Model 102
($109.50) is a two-way system em-
ploying the woofer and the tweeter from
the Model 103; the Model 100 ($79.50)
has an 8-inch woofer and a 1¥s-inch
cone tweeter. All the systems have a
nominal impedance of 8 ohms and level
controls to adjust high-frequency output
to suit the room acoustics. (The Models
100 and 102 have three-position switch-
es; the Model 103 has a five-position
switch, with the central three positions
affecting only high frequencies and the
extreme settings altering both mid- and
high-frequency levels.) Frequency res-
ponses are 35 to 18,000 Hz (40 to
18,000 Hz for the Model 100) =5 dB.
The Model 103 has crossover frequen-
cies of 500 and 3,500 Hz: the two less
expensive systems are crossed over in
the region of 2,500 Hz. Power-handling
capabilities range from 75 watts (Model
100) to 150 watts (Mode! 103). The sys-
tems are said to be somewhat more ef-

ficient than the usual air-suspension de-
signs, with 1-watt white-noise inputs
producing sound levels of 83 to 86 dB
at a three-foot distance. The mid- and
high-frequency drivers of the Models
103 and 102 are fused as a safeguard
against amplifier overdrive.

The grille cloths of the Avid speaker
systems can be removed from the front
of the enclosures —and from the frames
on which they are stretched —for wash-
ing or replacement with a fabric of the
owner’s choice. Avid offers pre-cut re-
placement grille cloths in eight optional
colors ($3.95 per pair). The enclosures,
clad in walnut-grain vinyl, measure
about 25 x 15 x 9%z inches for the Mod-
els 103 and 102, and 12%ax 21 x 8Y2
inches for the Model 100. Low wooden
bases for floor placement are included in
the price of the Model 103; they are op-
tional for the Model 102 at $3.95 each.
Prices are slightly higher in the West.

Circle 121 on reader service card
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ayn
loudspeckers

Accuracy—the new A-33 is your next siep towards sonic perfection. This slightly
larger brother of tha A-25 refines that speaker's acknowledgad performance.
The Figh end benefits f-om slightly extended range and subtly smoother dis-
psrsicn characteristics. More definit cn, and smocther dlending of the two
drivers is observed in the midrangz, fcr added ‘‘presenze’. The low end is
even more articulatz, more crispy def ned. The deep bass ‘s there all r ght—
minus any trace of ‘toom’'’. Dynacd's exclusive twe<chamber cabinet provides
ideal aperiodic duzl-spectrum damping: variable valume &ctian for mid-bass
control, plus the advantages ol a sealed enclosurz for the bottom octavea.
5-step twezter contrcl end concea.ed wall mounts ar2 inciuded.

$120.00 in walrut

olynNnacao INC. ooy
3060 JEFFERSON ST., PHILADELPHIA, PA. 19121
Alsc available in Canada from DYNAQO OF CANADWA, LTD.

DYNACO, INC.
3060 Jefferson Street, Phila., Pa. 19121

Gentlemen:
Please send your new full color Dynaco
catalog of speakers and components.
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Drop of
Protection

Discwasher is the finest, most eco-
nomical methaa of protection you
can use on ycur records,

Apply just a few drops to the sur-
face of your reccrd through our
Discwasher pad. That gives you
protection against all the things
you have seen and maybe heard.
Like fingerprints and room dust. Or
like residues I2ft from your other
soap-based ‘“‘record cleaner”.

Discwasher, the superior record
cleaner, is now avzilable at Audio
Dealers nationwide for $12.95.

discwasher inc.

909 UNIVERSITY. COLUMBIA. MO. 65201
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AUDIO

QUESTIOINS

ano

ANSVVERS

By I_ARRY KI_ElN Technical Editor

\,/f‘

Arp and Moog Reproduction
Overthe vears, and most recently
o in the August 1973 issue. you
have taken a firm stand for accurate
reproduction in loudspeakers. In gen-
eral, I agree with your arguments, but
how does the question of “accuracy”
relate to the reproduction of sound that
had no original live reality, such as the
product of an Arp, Moog, or other svn-
thesizer? Or, for that matter, the sound
from the loudspeaker driven by an ampli-

Jier being fed by an electric guitar?

ARNOLD Fox
Bronx, N.Y.

Your question reads like a latter-

o day electric version of the old
philosophy paradox about the sound — or
lack of it—made by a tree fulling in the
forest when there was no one to hear it.
The *“*sound” of a music synthesizer is
that which comes out of the speaker at-
tached toit. Different speukers are going
to produce sounds with somewhat dif-
ferent qualities. Therefore, it seems to
me that since a recording is made from
the electrical output of the synthesizer.
bypassing the speaker (or headset) used
by the composer to listen to the instru-
ment, it is up to the composer of the piece
to specify the speaker or headphones to
be used if he wants the listener to hear ex-
actly what he, the composer, had in
mind. (This is somewhat analogous to a
situation in which a composer such as
John Cage states that his composition
sounds the way he wants it to when in
performance it is played on a piano me-
chanically “*prepared” in a certain way.)
Of course, the listener has the option of
playing the subsequent record through
any kind of reproducing system he
wants —or even. for that matter, at the
wrong speed.

The speakers that are part of electrical
musical instruments are another matter
altogether. The sonic characteristics of
the speaker and the amplifier that drives
it must be considered as much an intrin-
sic part of the musical instrument as is
the wooden body of a Stradivarius. The

20

difference is, of course, that any electric
guitar can be hooked up to a wide variety
of different amp/speaker combinations
and produce a wide range of results.
Some combinations will produce sound
judged preferable to that produced by
some other combinations—and most
rock musicians have their favorites. At
the recording session, the musician usu-
ally wants to hear captured on the tape
the same sonic quality he hears live from
his guitar amp/speaker combination, not
simply that of the guitar plugged into the
mixing board. [t is for that reason that in
a recording session microphones are al-
ways used to pick up the acoustical out-
put of the music instrument’s speaker.
Sometimes, to achieve a special effect.
the guitar may be plugged directly into
the mixer for one track and be picked up
via amp/speaker and microphone for an-
other track —and the two tracks mixed
in the desired ratio.

Perhaps the question can be clarified if
one thinks of a music-instrument speak-
er as a sound producer and a hi-fi speak-
er as a sound reproducer.

Dolby’s 10 dB

I have noticed that there are sey-
Q. eral audiophile noise-reduction
svstems available thar claim a betrer
signal-to-noise ratio improvement than
Dolby's 10 dB. Is the 10-dB improve-
ment an inherent limitation of the Dolby
circuit, or are there some other reasons

Sfor cloosing that specific figure?

MARTIN ROSEN
Palo Alto, Cal.

According to Dr. Dolby, the

« choice of 10 dB was made not
because his B-type is inherently incapa-
ble of more, but mostly because 10 dB
was felt to be the best compromise fig-
ure. As your ears will attest, the 10-dB
reduction of high-frequency tape noise
provided by the Dolby circuits does
provide a significant audible improve-
ment. However, if greater noise reduc-
tion treatment were attempted —say 15 or
20 dB —the “‘treated” tape might well be

STEREO REVIEW



unlistenably shrill (because of excessive
high-frequency boost of low-level sig-
nals) when played back through non
Dolby equipment. On inexpensive cas-
sette players the 10 dB of boost usually
seems to improve the tonal balance
slightly —mostly because prerecorded
cassettes don’t have a superabundance
of highs in the first place. and cheap cas-
sette playback equipment tends to lack
the high-frequency response to repro-
duce fully all highs on the tape.

Product Modification
[ have had alot of trouble with my
Q o amplifier—it has heen in the re-
pair shop three or four times over a hwo-
vear period. | recently saw some manu-
facturer's service notes for my unit and it
seems that practically from the day it
was designed it has heen undergoing
changes and modifications. How is it
that a well-respected company such as
the one that produced my amplifier
wasn't able to get the design right the

first time?

ALBERT SEGAIL
Detroit. Mich.

Although it is true that design

« modifications may be made to
enhance reliability. it is not valid to auto-
matically assume —as you do —that there
is a necessary correlation between your
amplifier’s breakdown and the circuit
modifications. Changes from an original
design come about for numerous other
reasons besides an attempt to rectify
some flaw in the original design. For
example. the substitution of an improved
semiconductor or IC will usually require
other changes in associated resistors
and/or capacitors in order for it to work
properly . Or a specific part may no long
er be available, or the suppliers of a pa
ticular part may turn out to be unreliable
i their ability to deliver or to maintain
their original quality control. Or the de-
sign engineer may have a sudden inspira-
tion or source for a new semiconductor
that enables him to enhance the reliabili-
ty or performance of a circuit.

I've said this before. but it seems to
be worth repeating, Any company that
puts out a product that tends to break
down in the customer’s home is sooner
or later going to find itself in bad trouble.
The reason is not that any individual cus-
tomer has any special clout, but rather
that the hi-fi dealer who sold the product
to the customer does. No dealer in his
right mind would continue to buy the
product of a manufacturer when he
knows that those products are going to
make the dealer’s customers unhappy.
So. aside from the ethics and morality of
the situation, manufacturers are by and
large forced by the mechanics of the
marketplace to stand behind their prod-
ucts. since the dealer who is between
them and the customer can make or
break them.
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Be there

With Superex
Stereophones, it's being
there. Maybe better. Be-
cause you feel every pick
onthe guitar, and get to
pick out your own seat.
Tositright under the
drums, simply turn up the
bass, and adjust the vol-
ume toland in the row of
your choice.

The Superex PRO-B VI
will carry you there. lthas a
woofer and tweeter ineach
earcup, plusa full cross-
over network, so you don't
miss a note. The sound is
absolutely authentic.
Comfortable Con-
Form ear cushions let you
be there, lying down. A

15 foot coil cord lets you be
there, dancing in the aisles.
For $60.00, we'll give |
you the PRO-B Vland a two
year guarantee. Intermis-
sions, and refreshments are
left up to you.

Superex
Stereophones.

Feel |
what you hear. -

’

For Free Literature Write
Superex Electronics Corp.. Dept. FK,
151 Ludlow St.. Yonkers, N.Y. 10705

in Canada,

Superior Electronics Inc., PRO-B V!

Sugg. Retail
Price—$60.00
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Yes, it does! We're one of the
country's largest Mail Order
Houses of Stereo Equipment and
components. We pass our volume
buying power right along to you.

iBALTlMORE

Prec
olesalers

I WRITE FOR QUOTATIONS AND OUR
LATEST FREE CATALOG!

7A Aylesbury Road
Timonium;Md. 21093 « 301,252-6880
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Brightest SUpor Star In Stereo Today

At Last!

® MAIL ORDER
— Plus —
m SERVICE
— Plus —
® FINANCING
— Plus —
2 TOP MAJOR
BRANDS

Nationwide Financing
Also Bank Americard & Mastercharge

We carry all the Fair Trade Brands

Whenever Possible these makes
are quoted ‘In Systems’

We quote on ALL Major Brands

Large complete inventory on
everything we sell

We provide our own
Factory Authorized Service on
everything we sell

YOU CAN TRUST US!

Write for our price and quotations on
complete systems or individual
items. Whatever your needs,
we'll fill them and SAVE you money,
time and worry!

Box 542
2940 A Prosperity Ave.
Merrifield, Va. 22116
(703) 280-4500
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AUDIO
BASICS -

By RALPH HODGES

GLOSSARY OF TECHNICAL TERMS-7

® Compliance is the opposite of *'stiff-
ness.”” A soft spring is compliant, a hard
spring is stiff. At one time compliance
was considered the most important spec-
ification for phono cartridges (usually
appearing in the form 25 X 10-*% centi-
meters per dyne,” for example) since it
was obvious that a very compliant phono
stylus would yield more readily to the
forces exerted on it by the undulating
record groove. (Nowadays, “minimum
recommended tracking force,” which
takes into account several other perfor-
mance factors as well as compliance, is
generally considered a more meaningful
figure of merit.) Compliance is not really
one of those “‘the-more-the-better” de-
sign parameters; rather, an optinum
value should be chosen (by the manufac-
turer) to complement the effective mass
of the tone arms the cartridge is likely to
be used with. Otherwise, the compliance
of the stylus and the mass of the tone
arm could interact to produce a reso-
nance that would cause difficulty with
record warps or affect frequency re-
sponse. (See Julian Hirsch’s article on
compatibility in last month’s issue.)
“Compliance” may also appear in
speaker advertisements: for example,
“high-compliance woofer.” In this con-
text, compliance indicates that the speak-
er cone is capable of large back-and-forth
motions (excursions). However, compli-
ance statements about speakers are not
particularly meaningful, since they ig-
nore a number of other factors at least as
important to audible performance.

® Crosstalk is the opposite of “separa-
tion.” Both terms are used to indicate
the amount of (undesirable) signal leak-
age between stereo channels. A cross-
talk specification of —50 dB indicates
that leakage signals are 50 dB below the
level of the desired signal in the channel
measured. A separation specification of
50 dB says the same thing: the desired
signal is 50 dB stronger than the leakage
signals. A crosstalk specification of —20
dB is usually adequate for good stereo.
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® Crossover networks, integral parts of
most multi-speaker systems. are electri-
cal circuits that divide the drive signal
from the amplifier into two or more fre-
quency sections. In a two-way system
the high frequencies are routed to the
treble speaker (tweeter) and the low fre-
quencies to the bass speaker (woofer). In
three-way speaker systems, containing a
mid-range driver as well, the crossover
network divides the audio frequencies
into three sections.

The frequencies at which crossover
networks act are called the crossover
points, and the sharpness with which
they separate the frequencies are called
the crossover slopes. There is no one
*correct” set of crossover frequencies or
slopes. They are selected by the designer
of the speaker system, who takes into
account, among other factors, the opti-
mum frequency ranges, the efficiencies,
and the power-handling capabilities of
the specific drivers he has chosen. Most
networks are passive devices consisting
of capacitors and coils installed within
the speaker enclosure. However, some
manufacturers offer separate e¢lectronic
crossovers that do their frequency divid-
ing ahead of the power amplifiers. Elec-
tronic Crossovers require separate power
amplifiers for each frequency division
they produce (as a rule, this means at
least two amplifiers for a multi-speaker
system). Most provide a switch-selected
choice of several crossover points.

® Cueing refers to the act of “zeroing
in”’ on a desired section of a record or
tape — setting the phono stylus in just the
right groove (or the tape head in contact
with just the right point on the tape) to
bring in the first notes of the wanted
selection as soon as play begins. Origi-
nally a term coined by radio-station engi-
neers, who had to respond to the “‘cue”
of the director to start the program for
air play, cueing in audio usage now des-
ignates the lever or pushbutton control
on a turntable that raises the tone arm
for positioning over any part of a record.

STEREO REVIEW



A DEMONSTRATION
. OF QUADRIPHONIC SOUND

Put your left index finger gently in your left ear.

You're listening to monaural sound.

You cannot distinguish the direction of any individual sound source.
They're all mixed together. This is the kind of sound an ordinary
radio gives you.

Now cup both your hands behind your ears, palms

facing forward.
You're listening to stereo.
You are able to distinguish the
direction of any individual sou/rléj. ~
source in front of you. T
Thisis the way you listgn s
to your stereo system. 78
5 Like a spectator at, g f
' aconcert. %
"‘% _ . Now take your |
ey o hands away fronf "
e "% - your ears. f

Sounds are coming at you Tmm all around you. You are able to dlstnngwslh
thedirection of any individual sound source.

You're listening to the equivalent of quadriphonic sound.

This is the way you hear in real life. Quadriphonic is natural sound.

If you decide to go with a quadriphonic sound system in your
home, this Harman/Kardon 900+ multichanne! receiver is as far as
you can go.

It's the world’'s most advanced four-channel receiver.

It has every kind of four-channel circuitry built in. Apart
from 4 speakers and a turntable, there is nothing to add.
No accessories to buy.

Owning the 900+ doesn’t mean you have to dis-
card your stereo albums. It will actually play them
better than ever with a unique “Enhanced Stereo”
feature.

But most importantly, the 900+ carries
Harman/Kardon's traditional wideband circuitry. it
reproduces not only the frequencies you can hear
but also those you cannot.

Thisis terribly important. Because the fre-
quencies you cannot hear have a marked effect on
those you can.

This wideband philosophy gives Harman/Kardon
receivers their stunning realism.

For an even better demonstration of quadri-
phonic sound, listen to the Harman/Kardon
900+ at your nearest franchised
dealer.

II.’ ;

harman/kardon | gE=sees Ad A A Al

.\._",]l

e — -

55 Ames Court, Plainview, N Y. 11803, U.S A. Aiso availabie in Canada

h
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Introducing a
small miracle

Miracles, even small ones, are hard to believe. We know.

When we first introduced our small 434 speaker some years ago,
believers were hard to find. Today, our credibility is really being
challenged. The new XT-6 is so good that even the people who know
ADC’s “small box, big sound” achievements find it incredible.

But it’s true. This book-sized bantam outperforms anything its size.
And rivals enclosures many times its size and price.

How do we do it? With a unique combination of cone structure,
magnet force and coil configuration, for one thing; they interact to let
a small woofer pump out a staggering amount of bass. Handle as much
power as any standard-sized room requires. And keep distortion at a
minimum.

Granted, the XT-6 has its limitations. It won’t shake timbers. And
it won't project massive sound into huge rooms. But in typical apart ments,
the ADC XT-6, at under $60), gives you more sound per dollar than any
other bookshelf speaker on the market.

The specifications will confirm the technical capabilities of the XT-6.
But we suggest you go to your dealer and listen...Even if you don't
believe in miracles, the XT-6 will give you something to think about.

AUDIO DYNAMICS CORPORATION, Pickett District Road. New Milford, £o

e

o,

XT-6 SPECIFICATIONS

NOMINAL IMPEDANCE: 6 ohms
RESPONSE: 45Hz to 20 KHz = 3dB in average listening
room.
HIGE FREQUENCY  2'2" viscous impregnated cone tweeter
DRIVER: with 12" Dia. effective radiating surface.
LOW FREQUENCY 6" with high compliance. soft suspension
DRIVER: and viscous coated cone.
CROSSOV
FREQUENCY: 2000Hz Nominal.
HIGH YREQUENCY  When in “treble down” condition tweeter
LEVEL CONTROL: level is pivoted from the crossover point to
approximately 3dB down at 10kHz.
ENCLOSURE: Walnut finish air-tight cabinet 121%16"H x
77" W x 812"D. Filled with sound absorbent
material.

ER

POWER .
REQUIREMENTS: 10 watts RMS power output per channel.
PRICE: $58.00

T-6 SPEAKERS
e insider’s choice.



TECHNICAL TALK

By JULIAN D. HIRSCH

® IS PHASE SHIFT AUDIBLE? Can
audio phase shift be heard? Many people
are convinced that phase distortion is
not only audible, but may be largely re-
sponsible for the less-than-perfect sound
reproduction of some of our most highly
regarded loudspeakers (or amplifiers,
phono cartridges. tape recorders, etc.).
Others, with equal fervor, deny this.

Phase-shift distortion (also known as
nonlinear phase response or time-delay
distortion) occurs when the different fre-
quencies embodied in a complex audio
signal reach the listener’s ears at dif-
ferent times. It is a property of most
loudspeaker systems, to a greater or
lesser degree. Phase-shift distortion can
be produced electrically in the crossover
network, mechanically by the physical
construction of the drivers, and acousti-
cally by the spacing of the drivers.
(Phase-shift distortion does not occur
significantly in electronic components
such as amplifiers.) The shape of a com-
plex waveform can be drastically
changed by a shift in the relative phases
of its different frequencies. even if the
relative strengths and amounts of the
various frequencies are not altered. For
example, a square wave can become a
sharp spike.

The results of an extensive series of
investigations in the research labora-
tories of the well-known Danish manu-
facturer Bang & Olufsen were presented
in a paper delivered last year before the
Audio Engineering Society in Rotterdam.
The paper’s authors, Erik R. Madsen
and Villy Hansen, were in charge of a
research program that was designed to
determine the threshold of phase-shift
detection of human hearing and to obtain
quantitative results if possible. Their
findings are not only significant, but in
some cases quite surprising.

Madsen and Hansen first conducted
listening tests with a loudspeaker whose
phase shift was such that it produced a
roughly triangular-wave acoustic output
from a square-wave electrical input.

FEBRUARY 1974

Using an ingenious corrective method to
obtain a true square-wave output from
the speaker, they alternated the two sig-
nals and found that trained listeners
heard a distinct difference in timbre,
even though a spectrum analysis (which
is insensitive to phase) showed the two
signals to be identical in respect to their
frequency content.

Next, they produced a transient signal
with continuously variable phase shift
and constant total energy — specifically,
a single-cycle sine-wave burst with an
adjustable zero-reference line. The out-
put of a high-quality electrostatic loud-
speaker driven by this signal was judged

TESTED THIS MONTH
®

Hitachi SR-5200 Receiver
Grado FTR+1 Pheono Cartridge
Bib Model 45 Record Cleaner

Akai GX-285D Stereo Tape Deck

(in an anechoic chamber) by the listening
panel. Their findings not only contirmed
the original conclusions, but unexpect-
edly showed that absolute phase is sig-
nificant. Apparently the ear favors a
negative pressure impulse, so that a tran-
sient that moves a speaker cone inward
will be heard with greater subjective
accuracy than if the speaker leads are
reversed to make the cone move out-
ward. At this time, no attention is being
given to phase in the recording process
from microphone to loudspeaker (except
to avoid frequency cancellations), but
Madsen suggests the possibility of a
genuine improvement in reproduced
sound if absolute phase is standardized.
The major effort of the B&O research
team was devoted to obtaining quantita-

tive relationships defining the audibility
of phase-shift distortion. Tests were
made in seven frequency ranges from
100 Hz to 10 kHz, using a number of
sound-pressure levels (SPL). At each
frequency, the listeners could choose
from among five steps of increasing
phase shift until a definite change of
timbre could be heard. Wide-range elec-
trostatic headphones were used to elimi-
nate environmental effects.

The averaged family of curves from
this test has a shape somewhat reminis-
cent of the familiar Fletcher-Munson
equal-loudness contours. In this test, the
ear was most sensitive to phase shifts at
about 800 Hz, with decreasing sensitiv-
ity at lower and higher frequencies. The
sensitivity to phase changes, at any fre-
quency, increased with the SPL. [t is
interesting to note the magnitude of the
effect. A mid-range phase shift of less
than S degrees could be detected at an
SPL of about 80 dB, while at a 61-dB
SPL the shift had to reach 15 degrees
before it was audible.

The tests were then repeated in a nor-
mally “’live” room, using a wide-range
electrostatic loudspeaker. The general
shape of the resulting curves was similar
to those obtained with headphones, but
the region of maximum sensitivity was
fairly uniform from about 200 to 1,000
Hz. The magnitudes of the minimum
detectable phase shifts were about the
same, but they occurred at much lower
sound-pressure levels. For example. a §-
degree shift could be heard at an SPL
between 65 and 70 dB, and a 22-degree
shift was detected at an SPL of only 50
dB (a much lower level than would be
used in listening to music at home).

Summarizing the findings of Madsen
and Hansen, it appears that:

1. Phase-shift distortion can be heard.

2. Sensitivity to phase-shift distor-
tion is greater in a reverberant (or nor-
mal) environment than in an anechoic
(acoustical test-chamber) environment.

(Continued overleaf)
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3. Sensitivity to phase-shift distor-
tion increases with SPL. and is generally
detected earlier at frequencies to which
the ear is highly sensitive.

4. A speaker with poor transfer char-
acteristics (nonlinearities and inade-
quate transient response) is mmore reveal-
ing of phase variations than a speaker of
better quality,

5. Absolute phase is a significant fac-
tor in the realistic reproduction of tran-
sient waveforms.

Obviously, much more remains to be
done in this field, especially in establish-
ing a correlation between phase and
impulse measurements and subjective
listening tests. For one thing, Madsen
used a rather simple, artificial test signal
which had advantages in analysis but
certainly was not representative of the
usual program content of music or
speech.

In this country, the importance of
eliminating time-delay (or phase-shift)

distortion has been stressed by only a
few speaker designers. Intuitively, it
would appear that a speaker capable of
generating an acoustic transient wave-
form whose shape accurately reflects
that of the electrical driving signal
should be a superior transducer. In our
experience, few speakers can approach
this ideal, and we have not yet estab-
lished any firm correlation between this
sort of transient-response capability and
the overall subjective quality of the
speaker’s sound.

At the conclusion of their paper, the
Danish researchers indicate that their
investigation ‘. . . shows seemingly
more correlation between phase and
impulse measurements and subjective
quality of loudspeakers than many other
kinds of objective measurements.” If so,
I look forward to the development of
such measurements into a useful labora-
tory tool for speaker evaluation in the
future. But my own view at this time—

subject to change —is that although low
time-delay (or phase) distortion is cer-
tainly a desirable quality of a loudspeak-
er. it is not in itself sufficient to define an
accurate reproducer. Those speakers we
have tested that proved to have superior
transient properties have been very good
by any standards, but there have been
many others lacking this capability that
nevertheless managed to sound just
about as good, if not better. It seems
likely to me that in most cases, the other
usual aberrations of loudspeakers, such
as nonlinear distortion, modulation dis-
tortion. erratic polar characteristics,
overall energy output versus frequency,
and certainly many others, tend to
swamp out the potentially audible effects
of time-delay distortion. When the other
distortions are reduced significantly, 1 do
not doubt that the speakers with the best
phase characteristics will then be abie
to demonstrate a clear superiority in
audible performance.

FQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Hitachi SR-5200 Receiver

® THE Hitachi SR-5200 is a compact,
low-priced stereo receiver with consid-
erable control and operating flexibility.
The dial scale, which occupies the upper
half of the front panel, has illuminated
words identifying the program mode and
source selected (STEREO, PHONO, AUX,
FM. AM), two tuning meters with zero-
center and relative-signal-strength indic-
ations, a pushbutton power switch, and
a large tuning knob. The lower half of
the panel. finished in satin gold, has four
knobs—BAss and TREBLE tone, BALANCE,
and vOoLUME. Pulling out the BALANCE
knob switches the receiver to mono on
all inputs. and pulling out the volume-
control knob activates the loudness-
compensation circuit.

Two pushbuttons independently con-
nect the two sets of speaker outputs.
Other pushbuttons control tape moni-
toring for two tape decks (it is possible
to dub from TAPE 1 to TAPE 2), turn on
the FM interstation noise-muting cir-
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cuit, and select the desired program
source. There is also a stereo headphone
jack on the panel.

In the rear of the SR-5200 are the in-
put and output connectors (TAPE 1 uses
standard phono jacks: TAPE 2 has a high-
impedance DIN connector). A switch
near the phono-input jacks changes the
gain of the phono-preamplifier stages
to accommodate high- and low-output
phono cartridges. If the speakers con-
nected to the remote-output terminals
are placed in the back of the room, a
SPEAKER MATRIX switch in the rear of
the receiver connects them to an inter-
nal matrix (essentially the familiar ““Dy-
naquad” circuit) for simulated four-chan-
nel reproduction from two-channel
sources. There are also antenna termi-
nals for AM and FM antennas (the AM
ferrite-rod antenna is instde the cabi-
net and is not adjustable in its orienta-
tion), an a. c. line fuse, and a single un-
switched a. c¢. convenience outlet. The

Hitachi SR-5200 is supplied in a walnut
wooden cabinet measuring 17Y4 inches
wide, 15%s inches deep, and 5%s inches
high: it weighs just under 20 pounds.
Price: $269.95.

® Laboratory Measurements. Our mea-
surements indicate that the rated power
output of the Hitachi SR-5200 (20 watts
per channel) is based on only one chan-
nel’s being driven, as is the case with
many moderate-price receivers. With
both channels driven by a 1,000-Hz test
signal, the outputs clipped at 18 watts
per channel into 8 ohms, 21.7 watts into
4 chms. and 12 watts into 16-ohm test
loads. The 1,000-Hz total harmonic dis-
tortion (THD) with 8-ohm loads re-
mained almost constant at a low 0.1 per
ceni from 0.1 watt to slightly over 15
watts, increasing sharply to 0.65 per cent
at 17 watts. The intermodulation distor-
tion was about 0.35 per cent over the
same power range, and did not increase
significantly even at the extremely low
output power of | milliwatt.

As one might infer from its physical
weight, the Hitachi SR-5200 has a rela-
tively small power transformer. This is
suited to normal music-reproduction
requirements, but, under test, the receiv-
er is not able to provide full sustained
output power at the lower audio frequen-
cies. At a 10-watt power level (which we

(Continued on page 28)
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90.000 hiZ

PLAYS ANY 4 GHANNEL SYSTEM PERFECTLY.

PLAYS STEREO EVEN BETTER THAN BEFORE.

Empire’s new wide
response 4000D series
cartridge features our exclu-
sive "4 DIMENSIONAL"
diamond stylus tip.

This phenomenal new
cartridge will track (stay in the
groove) any record below 1
gram and trace (follow the
wiggles) all the way to 50,000
Hz. Our exclusive nude ™4
DIMENSIONAL’diamond tlp has

a .1 mil radius of engagement yet

the very low force required for
tracking prevents any discern-
ible record wear.

Discrete 4 channel
requires two full 20,000 Hz
frequency spectrums. With a
50.000 Hz response you have
plenty of extra sound to spare.

Even ordinary stereo is
enhanced...true music repro--
duction depends upon wide
frequency response. For
example; a perfect square wave
requires a harmonic span of 10
times the fundamental frequen-
cies recorded. Obviously, to
identify each instrument or
sound nuance in a recording you
must reproduce frequencies

well beyond the range of normal
hearing. Listening to a cartridge
with a response to 50,000 Hz is
a truly unique experience. Close
your eyes and you'll swear the
sound is live. Open your eyes
and you'll never be satisfied with
anything else.

For your free “Empire
Guide to Sound Design” write:
EMPIRE SCIENTIFIC CORP,
Garden City, N.Y. 11530.

Mfd.
U.S.A.

TECHNICAL SPECIFICATIONS /EMPIRE'S NEW 4000 D l:lITIIIIGES |

OouTPUT CHANNEL CHANNEL |TRACKING
LIST FREQUENCY VOLTAGE |SEPARATION|SEPARATION| FORCE STYLUS STYLUS
MOOEL PRICE RESPONSE | mv perchannel| left to mght) | (front to back)] GRAMS TIP REPLACEMENT
Professional | $149.95 | 5-50.000 Hz 30 more than more than |1/4to 1-1/4 | miniature nude S 4000 O/l
4000 D/ 35dB 25dB diamond with White
1 miltracing
radius'* "4 DIMENSIONAL
Deluxe $124.95| 5-45.000Hz 30 more than more than [3/4t01-1/2 [ mimature nude S 4000 0/1
4000 D/ 35dB 25dB diamond with Yellow
1 mil tracing
radius’ "4 DIMENSIONAL"
Standard $ 84.95[10-40.000 Hz 3.0 more than more than [3/4 to 2 mniature diamond S 4000 04
4000 D/1 35dB 25dB with .1 mil tracing Black
radius™"4 DIMENSIONAL"
™-Trade Mark of the Empire Scientific Corporation © 1973 Empire Scientitic Corp.
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selected as a realistic “maximum” when
rating the unit across the full audio-fre-
quency band), the THD was between
0.09 and 0.2 per cent from 45 to 20,000
Hz, but rose rapidly at lower frequen-
cies. At a S-watt output, the THD level
above 50 Hz was approximately the
same as at 10 watts, but the measure-
ments could then be extended down to
20 Hz, where the distortion still re-
mained less than 0.3 per cent.

The Aux inputs required 0.21 volt for
a 10-watt output, with a signal-to-noise
ratio (S/N) of 81 dB. The phono sensitiv-
ity could be switched to either 3.8 (H1) or
1.9 millivolts (LO), with respective S/N
measurements of 74 and 77 dB. All of
these S/N figures represent superior per-
formance. Phono overload occurred at
80 millivolts (H1) and 42 millivolts (LO).
We do not envision any problems with
phono overload in this receiver, but as
always the HI (that is, lower-sensitivity
or lower-gain) input setting should be
used unless the phono volume is inade-
quate because of the use of a low-output
phono cartridge. The Aux inputs could
also be overloaded, but this requires an
input of 4.6 volts, which is unlikely to
occur in practice,

The tone controls provided a boost of
10 to 12 dB and 10 to 15 dB cut at the
frequency extremes. The “flat” frequen-
cy-response setting had a slight roll-off at
the lowest audio frequencies to —2 dB at
30 Hzand —5 dB at20 Hz. This appears
to be a wise precaution against the possi-
bility of overloading the amplifiers at
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frequencies where their power-output
capabilities are limited. Also, the rolloff
serves incidentally as a very effective
rumble filter with virtually no audible
effect on music frequencies. The loud-
ness compensation boosted both low and
high frequencies. RIAA phono equaliza-
tion was within +2, —1 dB of the 1,000-
Hz reference level from 30 to 15,000
Hz.

The FM tuner of the Hitachi SR-5200
had mono performance that was surpris-
ingly good for a receiver of its price. The
IHF sensitivity was 2.7 microvolts (uV),
and 50 dB of quieting was obtained with
only a 3.7-uV input. The FM distortion
was between 0.1 and 0.2 per cent at
all levels above 10 uV, which we would
consider excellent performance for
a far more expensive product. The
ultimate quieting was a very good 73 dB.
In stereo FM —the tuner switched from
the mono mode at | I uV —harmonic dis-
tortion was about 0.3 per cent above 100
wV. This figure is also far lower than we
have measured on most FM tuners, and
the S/N was a good 65 dB.

The other stereo FM characteristics
of the SR-5200 were equally notewor-
thy. The frequency response was flat
within +0.5 dB from 30 to 15,000 Hz,
yet the 19-kHz pilot-carrier leakage was
down 60 dB from full modulation. The
stereo separation was excellent, averag-
ing about 47 dB (+2 dB) from 400 to
11,000 Hz, and exceeding 23 dB over
the full 30- to 15,000-Hz range. The FM
muting threshold was about 11 #V, and it

produced moderate noise bursts when
tuning across a signal.

The capture ratio of 0.8 dB also ranks
with the best we have seen, and the AM
rejection was a good 56 dB. Only in its
selectivity characteristics did the SR-
5200 reveal itself as a low-to-moderate
price receiver. Alternate-channel selec-
tivity was 38 dB on the high side and
43.5 dB on the low side of the desired
channel: image rejection was 49 dB. The
AM tuner had the expected limited high-
frequency response, and it also had a
low-frequency roll-off. The maximum
output was at 2,000 Hz, and the output
fell to —6 dB at 200 and 4,600 Hz.

® Comment. Considered as a whole, the
Hitachi SR-5200 is an honestly rated
and flexible receiver at an attractive
price. Compensating for the few cases in
which our measurements fell slightly
short of Hitachi’s specifications (for the
amplifiers), there were at least as many
(for the tuner) where it far exceeded its
published ratings, and actually outper-
formed the FM sections of some receiv-
ers costing twice as much. And those
readers concerned about durability
shouid note Hitachi’s three-year guaran-
tee on parts and labor.

The instruction manual, generally
complete, does little more than mention
the use of the built-in speaker matrix for
simulated four-channel sound. Since
there is no independent level control for
the rear speakers, it is important that

(Continued on page 32)
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In this age of puff and pretense, how does one
get across the fact that we have actually
developed a loudspeaker not only theoretically
but audibly superior to any other speaker made?

We could talk about the inventor and how

it was invented. We could tell you that the
ESS Heil air-motion transformer is not the
product of a casual tinkerer but the product of
authentic genius: the inevitable theoretical
principles of physics were wed to four years
research and development by physicist
Oskar Heil, the inventor of the velocity
modulation principle, which underlies all
Klystron and traveling wave tubes, (principle
patent, Germany, 1933), the field effect
transistor-the FET- (German patent, 1934),
and the high convergence electron gun used
in most color TV tubes (patent, 1947). In
other words, the Heil air-motion transformer
is the latest, but by no means the last
revolutionary invention by the remarkable
Dr. Heil.

We might mention its utter uniqueness.

The Heil air-motion transformer midrange-
tweeter has no paper cone, no mylar dome, no
wire voice coil, no elastic suspension, no
“push-pull” motion, negligible mass and
operating resonance. Instead, a simple,
startling, accordion like diaphragm. The
woofer, of course, is something else! And
must be seen to be believed.

We could note its specifications. Distortion
for example? As low as that found in modern
electronics. Transients? Greater clarity and
delineation than an electrostatic, with a rise
time of 15 microseconds for that ‘‘instant
acceleration’” that distinguishes a Ferrari
from a Volkswagen. Dispersion? A perfect
bipolar radiation for the airiness and imaging
that mark the live performance. Frequency
response? Flat to 24 kHz for the “‘extra sensory
presence” you can feel as well as hear.

Or we could talk about its simplicity and
relative low cost? You can now buy an ESS
Heil air-motion transformer system for as
low as $239. And if you've got grander
visions, you can listen to the awesome full
range Heil air-motion transformer speaker
system, the ESS amt 2. Price $600. Less than
many other pretenders to perfection.

Durability? Built to last a lifetime. And
guaranteed for life.

Sound? Why ask us when you can trust
your own ears?

Elegant styling and remarkabie engineering.
The unbeatable combination.

23 iNC. sacramento, ca. 95827

©ESS, Inc. 1974
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A TEAC tape deck
isn’t a tape deck.

A TEAC reel-to-reel deck is a
whole nother thing. It is a creative
tool. A partner in the creative
process itself.

Every member of the TEAC reel-
to-reel family is designed to expand
your imagination and enhance your
creativity. From our classic 2300S with
its reliable 3-motor, 3-head transport
system to our 4-channel 3340S with
its 8-input jack and Simul-Sync® that lets you overdub, sweeten, echo,
cross-echo and stack tracks —there’s a TEAC in the family whose
creative configuration best suits your particular creative bag.

Our 33008, a semi-professional 15-7Y2 ips, 1072 inch-reel deck, comes
in either 1/4-track or 2-track configuration and has “running splice”
which enables you to record directly from playback.

Our 4300 with cue-out connection jack, two-position level meter and
full reverse circuitry, our 5300 with center capstan drive, DC reel
motors, dual-scale VU meters and plug-in electronic boards, our
5500 with dual-function Dolby* circuitry are examples of TEAC
creative engineering in the service of creative use. And all TEAC
reel-to-reel decks offer complete remote control capability.

Think of your TEAC as an extension of yourself. Then open your
head and explore your personal world of sound.

You'll be surprised at the beauty that’s there.

Or maybe you won'’t be.

i¥s you, it’s you.
TEAC

TEAC
The leader. Always has been. orEAc s
* Dolby is a trademark of Dolby Laboratories, Inc.
TEAC Corporation of America— Headquarters: Dept. A-29,7733 Telegraph Road, Montebello, California 90640 — TEAC offices iri principal cities in the United States, Canada, Europe, Mexico and Japan.
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they be of approximafe]y the same effi-
ciency as the front speakers. We found
the addition of rear speakers produced a
pleasing effect, supplying a welcome
sense of ambience with most stereo pro-
gram material.

Obviously, in some difficult receiving
situations (such as when there is very
low signal strength, or problems with

alternate-channel interference prob-
lems), the Hitachi SR-5200 might not be
the best possible choice. And one should
not expect any relatively low-powered
receiver such as this to fill a large room
with the sound levels of a live perfor-
mance, especially if low-efficiency
speakers are used. However, we believe
that the SR-5200 can fully satisfy the

needs of the vast majority of listeners.
Used with two (or four) speakers in the
$60 to $100 price range, plus compara-
ble record playing andjor tape equip-
ment, it should acquit itself admirably
and provide audibly first-rate perfor-
mance in almost all domestic listening
circumstances.
Circle 105 on reader service card

Grado FTR+1 CD-4 Phono Cartridge

® THE new Grado FTR+1 phono car-
tridge designed for playing CD-4 dis-
crete four-channel records avoids sever-
al of the problems previously associated
with such cartridges. These include high
price, critical mounting tolerances, and
the need for unusually low capacitance
in the connecting cables. The FTR+1 is
a magnetic cartridge with a user-re-
placeable 0.5-mil spherical (conical)
diamond stylus. A major difference be-
tween this cartridge and virtually every
other magnetic cartridge currently on the
market is the very low inductance of its
internal coils—only 50 millihenries in-
stead of the usual 700 to 1,000 millihen-
ries. Because of this, its frequency re-
sponse is essentially independent of load
resistance and capacitance. In contrast
to other CD-4 cartridges, which require
very short special cables for connection
to the demodulator (and cannot be used
at all in some record players because of
high capacitance within the tone arm it-
self), the FTR+! will perform with the
capacitance equivalent of up to ten feet
of ordinary shielded phono cable and
with any phono-input load exceeding
10,000 ohms.

The rated signal output of the FTR+1
is 2.3 millivolts, which is somewhat
lower than the output of most stereo car-
tridges but typical of today’s CD-4 units.
Its rated frequency response is .10 to
40,000 Hz 2.5 dB, and the recommend-
ed tracking force is between 1 and 2
grams. Price: $11.95. Another Grado
model, the FTR+2, provides equivalent
performance at the same price, but it is
designed for tracking forces of 2 grams
and above, making it more compatible
with inexpensive record players.
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® Laboratory Measurements. The out-
put of the Grado FTR+1 was about 2.1
millivolts with a test-record velocity of
3.54 centimeters per second (cm/sec). It
tracked the very high-level (30 cm/sec)
1,000-Hz test signals of the Fairchild
101 test record with only slight clipping
of the signal peaks at 1 gram, and with no
clipping at 1.5 grams tracking force.
Very high-level 32-Hz test bands were
tracked easily at 1 gram. The cartridge
response to the 1,000-Hz square waves
of the CBS STR 111 record showed two
cycles of damped ringing at about 15,000
Hz (15 kHz). For frequency-response
tests, we used a new test record from
JVC, the TRS-1005, which sweeps from
1 to 50 kHz. We measured an impressive
+3 dB up to 43 kHz, with response down
only 5 dB at 50 kHz. The channel sepa-
ration exceeded 25 dB up to 15 kHz, and
was 12 to 20 dB in the range of 20 to 50
kHz.

These measurements were made with
our standard cartridge load of 47,000
ohms paralleled by 250 picofarads
(which would be far too much capaci-
tance for any of the other CD-4 car-
tridges we have tested). Adding another
250 picofarads to the load had no mea-
surable effect on the frequency response,
evenat 50 kHz.

The high-frequency tracking ability of
the FTR+1 was measured with the
Shure TTR-103 test record using its
10.8-kHz tone bursts. Tracking was
very good even at a 1-gram stylus force
and was even better with 2 grams. For
the middle frequencies, we used the
400/4.000-Hz mixed signals of the RCA
12-5-39 intermodulation (IM) distortion
test record. The IM distortion was a low
1 to 1.2 per cent up to about 12 cm/sec at
either | or 2 grams, but increased rapidly
at higher velocities with the lower force.
At 2 grams, the IM was under 4 per cent
(very good) at all velocities up to the
27.1-cm/sec limit of the record.

In a listening test with the Shure TTR-
110 record, using a 1-gram force, there
was slight mistracking of the recorded
bells and drums at the highest level and
of the sibilant test at the three upper lev-
els. With the force increased to 1.5

grams, the cartridge tracked everything
except the highest level of the vocal sibi-
lants, and even that very demanding sec-
tion could be tracked at 2 grams. Very
few cartridges we have used can match
that performance at any force, and all are
much more expensive than the FTR+1.

® Comment. The Grado FTR+1 can be
judged either as a stereo cartridge or as a
CD-4 cartridge. As a two-channel car-
tridge, it ranks with a handful of the fin-
est, all of which sell for four to six times
its price. For playing CD-4 records, our
sample was the equal of any cartridge we
have used. Many popular record players
and tone arms have too much wiring
capacitance for satisfactory CD-4 per-
formance (occasional “shattering” dis-
tortion caused by high-frequency carrier
loss is the most common sign of exces-
sive capacitance), but the FTR+1 per-
formed beautifully with more than eight
feet of shielded cable.

Other CD-4 cartridges operate best
with 1.5- to 2-gram tracking forces. The
FTR+1 can do a fine job at only 1 gram,
but for this we found it necessary to have
very precisely adjusted anti-skating
compensation. Also, when using some of
the earliest CD-4 demodulators, we not-
ed the need for excessively critical ad-
justment of the demodulator as well as
the player’s anti-skating system, al-
though increasing the force to 1.5 grams
sometimes helped. On the other hand,
when we used two late-model CD-4
demodulators (with a greater ability to
recover the 30-kHz carrier), there were
no problems at all, even at 1 gram.

To check the effect of the FTR+1’s
0.5-mil spherical stylus on record wear,
we repeated the test we made in our ini-
tial evaluation of CD-4 equipment
(STEREO REVIEW, December 1973). A
short section of the inner portion of a
CD-4 disc was played one hundred
times in succession with a 1.5-gram
force, while we monitored the level of
the disc’s 30-kHz carrier at the cartridge
output. The level dropped about 3 dB in
the first forty or fifty plays, and after one
hundred plays it fluctuated between 3

(Continued on page 38)
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AKALI gives you more than just good looks...
Now here’s the plug:

There’s much more to al/l the new AKAI
“stereo receivers than just great cosmetics. Take a
close look:

AKAIl's new AA-910DB offers outstanding
performance at a modest cost. With 24 watts of con-
tinuous power at 8 ohms (both channels driven)—
enough for most needs. Plus a built-in Dolby® Noise
Reduction System. Which means that the AA-910DB
provides you with the unigue ability to ‘“‘Dolbyize”
any tape or cassette deck used with it.

But maybe you're into 4-channel. Or think-
ing about it.

Okay! Then check out AKAl's new AS-980
4-channel! receiver. 120 watts gives you power to
spare. (30W RMS x4 at 8 ohms—all 4 channels
driven.) And a list of exciting features that’'tl make

ycur eyes pop! Like front panel 2/4 channel switch-

ing, 4 individual 4-channel modes—Discrete ... SQ
...RM...and CD-4 built-in decoder with individuat
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separation controls, 3 tape monitors with front
panel provisions for dubbing, 4 VU meters to assure
precise level adjustment for each channel, and an
audio muting switch. All just for starters.

So no matter what you're looking for in a
quality stereo receiver, look to AKAl...The Inno-
vators.

Then plug it in. And listen.

“Dolby” and "Dolbyize’” are Trade Marks of Dolby Laboratories, Inc.

AKAI America, Ltd./Dept. S
2133 E. Del Amo Blvd., Compton,
California 90229




DIGITAL COLO

Bell&Howell Schools
introduces an amazing
new color TV featuring
channel numbers and
digital clock that

flash on the screen

and automatic

channel selectop!

Now you can build and keep
a color television that’s ahead
of its time!

You've seen TV’s that swivel, TV's
with radios built in, TV’s small enough
to stuff in a suitcase and TV’s that
have remote control.

But now comes a color television
with features you've never seen before.
Features now possible as a result of the
new technology of digital electronics
...features that make Bell & Howell's
new 25-inch diagonal digital color TV
ahead of its time! Like . ..

Channel numbers that flash big and
clear right on the screen. An on-screen
digital clock that flashes the time in
hours, minutes and seconds with just
the push of a button. An automatic
channel selector that you pre-set to
skip over “dead” channels and go di-
rectly to the channels of your choice.

Simulated TV picture.

You build and keep
this revolutionary new Bell & Howell
25" diagonal digital color TV!
Mail the postage-free card today
for complete details, free!

And, to insure highest quality per-
formance, this new TV has all-elec-
ronic tuning, reliable integrated cir-
cuitry, and 100% solid-state chassis for
a brighter, sharper picture with long
life and dependability.

Perform fascinating
experiments...test your new TV
as you build it...with the
exclusive Electro-Lab®
electronics training system.

It’s yours to build and keep!

Designed exclusively for our stu-
dents, this new Bell & Howell Electro-
Lab® features the most sophisticated
and up-to-date “tools of the trade”. In-

struments you can use professionally
after you finish the program.

A new digital multimeter that mea-
sures voltage, current and resistance
and displays its findings in big, clear
numbers. Far more accurate and read-
able than conventional “needle pointer”
meters that require guesswork and
interpretation.
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The solid-state triggered sweep”
oscilloscope is a “must” for accurate
analysis of digital circuitry. With it you
are able to make measurements of
circuits in much the same way that
heartbeats are measured on an electro-
cardiograph. Includes DC wide-band
vertical amplifier and “triggered sweep”
feature to lock in signals for easier
observation.

The design console is a valuable de-
vice for setting up and examining cir-
cuits without soldering! Features
patented modular connectors, AC
power supply and transistorized dual

range DC power supply.




RTV IS HERE!

Build it
%'l?urserlff vee

€ periect way
to learn all
about the

exciting new
field of digital
electronics!

It’s a fascinating spare-time
project you can enjoy at home!

Imagine spending your spare time
actually building your own 25-inch
diagonal digital color TV! If's a project
you can enjoy working on right in your
home. And you'll be amazed at the
electronics knowledge you’ll pick up
in a relatively short period of time!

There's no travelling to classes, no
lectures to attend, and you don’t have
to give up your job or paycheck just
because you want to get ahead. When
you finish this new Bell & Howell
Schools program, you'll have the skills
you need plus a great color TV to
keep and enjoy for years!

Digital
electronics is

changing
our lives!

There’s a lot more to digital elec-
trorics than just the numbers! True,
that’s what you see on more and more
products like digital calculators, clocks
anc watches. But behind the numbers
lies a fantastic new technology that's
creating higher standards of accuracy
and dependability. The versatility of
digital electronics has begun another
incustrial revolution. Its growth and
applications are limitless, giving us
new and better ways of doing things
and spectacular products like this new
Bell & Howell digital color TV!

You don’t have to be an
electronics expert to build it....
we help you every step of the way.

One of the beauties of this TV is
that you dor’t need previous elec-
tronics experience to build it! With a
few simple household tools, our step-
by-step instructions and the exclusive
Electro-Lab®, you’ve got all the basics
you need. Should you ever hit a ‘snag,
you're just a toll-free call away from
one of our expert instructors who can
help you solve it. You can also take
advan-age of our in-person “help

sessions” held in major cities through-
out the year where you can enjoy
“talking shop” with instructors and
fellow students.

Pick up valuable skills in digital
electronics that could lead to extra
income full or part time...or a
business of your own!

Once you have your new TV, cash
in on all that you learned from building
it! This new Bell & Howell program
employing digital electronics will help
you gain valuable new skills that could
easily lead to extra income, part time.
A service or repair business of your
cwn? Why not! We even show you how
w get started with a complete volume
on the basics of setting upa TV servic-
ing business. Get the complete story on
this exciting, learn-at-home pro-
gram...the worlds first color
TV course employing digital
electronics technology!

Mail card today
for full details, free!

Electro-Lab is a registered tradermark
of the Bell & Howell Company.

If card has been removed, write: 598

An Electronics Home Study School
DeVRY INSTITUTE OF TECHNOLOGY

¥ BELL & HOWELL SCHOOLS

4141 Belmont, Chicago. lilinors 6064
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At left. the upper curve represents the averaged frequency response of the cartridge’s right and left channels. The distance (calibrated in
decibels) between the two curves represents the separation between channels. The oscilloscope photograph of the cartridge's response to
a 1.000-Hz square wave is an indication of the cartridge’s high- and low-frequency response and resonances. At right. the distortion of the
cartridge for various recorded velocities of the RCA 12-5-39 IM test record and the 10.8-kHz tone bursts of the Shure TTR-103 disc are
shown. The frequency-response and separation curves above were made with the CBS STR-120 test disc, not with the JVC disc cited in the text,

and 10 dB below the original level. Even
then, it was well within the recovery
range of the demodulator, and there was
absolutely no difference in sound be-
tween the played and unplayed portions
of the record. Our conclusion is that the
FTR+1 will not significantly wear the
grooves of a CD-4 disc in normal use,
evenat 1.5 grams.

The Grado FTR+1 has a notably
clean. slightly bright sound. The appar-
ent definition of the highest frequencies
is striking, and some of this can probably
be credited to the broad emphasis in the
10- to 20-kHz octave. There is another
factor of equal importance. however. As
we pointed out in “How Important
Is  Audio-Component ( ompatibility?”
(STEREO REVIEW. January 1974). vir-
tually all amplifiers have a loss of re-

sponse at frequencies over 10 kHz when
used with magnetic cartridges because of
the effect of the cartridge inductance on
the amplifier’'s RIAA equalization cir-
cuits. This loss, typically 2 to 4 dB in
magnitude, occurs with most cartridge-
preamplifier combinations, and will
therefore rarely be noticed in compara-
tive listening. The FTR+1. however, is
essentially free of this effect because of
its low inductance. This means that, with
properly equalized preamplifiers, the
extrems highs will be heard at their pro-
perlevel when this cartridge is used. We
found the slightly bright sound of the
FTR+1 to be highly listenable (never
strident or overbearing), but if desired
one could easily use the amplifier treble
tone controls to make it sound more like
other cartridges.

It should be obvious that the Grado
FTR+I represents a substantial break-
through in the price structure of high-
quality phono cartridges. as well as pro-
viding outstanding performance by any
standard. Despite its low cost, the
FTR+1 is not really suitable for use in
the arm of an inexpensive record chang-
er. The cartridge needs no more than |
to 1.5 grams of operating force for good
results, and this is too low for many inex-
pensive arms (for low-price record play-
ers, the Grado FTR+2 isabetter choice).
In addition. for successful CD-4 opera-
tion, an effective and properly adjusted
anti-skating system seems to be a muist,
and these are usually found only on the
better players, those designed for track-
ing at forces below 2 grams.

Circle 106 on reader service card

® THE problem of keeping phonograph
records dustfree is of legitimate and
continuing concern to audiophiles, and it
has inevitably resulted in the develop-
ment of innumerable techniques and
devices for that purpose. Some record
cleaners are hand-held and are to be
used just before play; almost all others
are supported on separate “arms” that
sweep the record continuously during
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play. However, none of these devices
are suitable for those who, at times, pre-
fer to play their records in stacks on a
changer.

The Bib Changer Groov-Kleen Model
45 (imporied by Revox Corp.) is meant
to provide the groove-cleaning perfor-
mance of the other designs without inter-
fering with the normal functioning of a
high-quality automatic changer. It can be

Model 45 Changer Groov-Kleen

installed easily on arms that have a flat
pickup housing, and adapters are avail-
able for designs (such as the Garrard
Zero 100) that do not have a suitable flat
surface on their cartridge housing.

The Changer Groov-Kleen, molded of
light plastic, consists of a tracking brush
that rides on the record and a velvet pad
that sweeps the surface between the
brush and the cartridge stylus. The en-
tire assembly attaches to the end of the
tone arm with an adhesive pad. The
brush and velvet pad, which move freely
in the vertical plane, are independently
hinged and removable for easy cleaning.
A separate brush is supplied for that
purpose, as well as for cleaning the car-
tridge stylus,

The Groov-Kleen assembly weighs 2
grams, although much of this weight is
not added to the tracking force when the
brush and pad are resting on the record
surface. The installation instructions

(Continued on page 42)
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Our new receiver demodulates
or decodes any kind of 4-channel.
Even some that haven't

been invented yet.

The Technics SA-8000X is master of all
4-channel systems. With special talents in
discrete. Like a built-in demodulator for CD-4
records. Plus jacks for up to three
M 4-channel tape sources. And jacks
for future discrete 4-channel FM.
It can handle any matrix method with ease.
Because the Acoustic Field Dimension (AFD)
controls and phase shift selector adjust to the
coefficients of all the popular systems. Plus
some that haven’t been tried yet. And the same
controls can help compensate for poor speaker
placement and unfortunate room acoustics.
The 4 direct-coupled amplifiers each have
22 watts of RMS power at 80, each channel
driven. And because they can be strapped
together, you get 57 watts RMS per channel at

80, each channel driven, in the 2-channel mode.
That’s double-power stereo.

In the FM section, we have combined a 4-pole
MOS FET, ceramicIF filters, a monolithic IC
and epoxy resin coils for superb reception.
FM sensitivity measures 1.9 uv.

Insist on the SA-8000X for total 4-channel.
The concept is simple. The execution
is precise. The perfcrmance is outstanding.

The name is Technics.
200 PARK AVE., NEW YORK, N.Y. 10017
FOR YOUR NEAREST AUTHORIZED

TECHNICS DEALER, CALL TOLL FREE
800 447-4700. IN ILLINOIS, 800 322-4400.

Technics

byPanasonic
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Born Smart?

~ TheNavy

will make 1t
payofl. t



If you've got what it takes, the Navy can challenge you with over
$17000 worth of advanced training in electronics or nuclear power.

The New Navy offers high school make new friends. And get higher pay

graduates a challenge with a future. than any sailor in history.
And if you're qualified to meet the Get all the details from your local
challenge, you can get training and Navy Recruiter. Or mail the coupon
experience that puts you ahead of the below. Or call toll-free 800-841-8000
pack in the exciting fields of nuclear anytime.
power or electronics.

These special Navy programs are r———" " 1
tough. And besides the technical Bc someone Special
training, you’ll have your share of the in the new Navy.

unglamorous chores. Everybody does.
But the rewards and your personal
satisfaction make it all worthwhile.
Learning to operate and maintain or
repair the Navy’s sophisticated
electronic systems or nuclear power
plants will give you,skills you can use

+ for a lifetime.

And as a sailor, you'll see the

world while you're still young. You'll

TO: Captain Robert W. Watkins, USN
Navy Opportunity Information Center
P.O. Box 2000, Petham Manor, N.Y. 10803

Please send more information on:
|Advanced Electronics Program [_INuclear Power
Program [ |Other Navy career opportunities.

If you really dont want to wait, call 800-841-8000 toll-free
(24 hours a day, seven days a week). In Georgia, call 800-342-5855.
Call collect: In Alaska—272-9133, in Hawaii —533-1871.

Name Date of Birth
(Please Print)

Address

City Phone

State Zip




suggest alternative methods for recali-
brating the tone arm for correct stylus
force with the Groov-Kleen installed.
The Bib Changer Groov-Kleen Model
45 is priced at $3.95.

® Comment. For test purposes, the
Groov-Kleen was installed on the arm of
a Dual Model 701 record player (the
other Dual models use a similar car-
tridge housing). It appeared that, with
most cartridges and most tone arms, the
dimensions of the Groov-Kleen and its
pivoted members would not interfere
with correct cartridge mounting. Since
the Groov-Kleen, when installed, does
not extend appreciably above the top of
the cartridge housing, in a properly ad-
Jjusted record changer it should not con-
tact the bottom of a stack of records on
the spindle. We determined that the best
technique for resetting the tracking force
to compensate for the Groov-Kleen

weight was to rebalance the arm with the
counterweight, so that the brush and pad
rested on the record while the stylus just
cleared the record surface. After this,
the stylus force could be ‘‘dialed in”
accurately in the normal fashion. Other
tone-arm designs may require a different
approach.

Using high-velocity test records, we
found that, with the Groov-Kleen in use,
the player’s anti-skating dial should be
set about 2 grams higher than normal for
the selected tracking force. With a car-
tridge tracking at | gram, a 3-gram set-
ting of the anti-skating dial tested just
about right. We determined that the Bib
Groov-Kleen had no discernible effect
on cartridge tracking or arm resonance.
Most of its slight mass is coupled loose-
ly,if at all, to the arm during play. When
we played our severely warped ‘“‘test”
record, which had previously caused
mistracking on the record player, we no-

ticed a slight improvement in resistance
to lateral groove jumping. The stylus still
left the groove, but tended to return to
approximately the same point instead of
(occasionally) entering an adjacent
groove.

The Bib Changer Groov-Kleen Model
45 seemed to be an effective dust gather-
er, although most of what it picked up
appeared to be surface dust; we doubt
that the tracking brush penetrated the
record grooves significantly. The only
inconvenience we noted in its use was
the difficulty of seeing the cartridge sty-
lus for precise cueing. Of course, when a
player is used as a record changer, this is
of no importance. Overall, the inexpen-
sive Groov-Kleen is a worthwhile addi-
tion to any automatic record-changing
system. It helps solve the dust problem
without introducing any undesirable side
effects.

Circle 107 on reader service card

Akai GX-285D Stereo Tape Deck

® THE Akai GX-285D is the first of
that company’s open-reel tape decks to
have built-in Dolby B-Type noise-re-
ducing circuits. It is a two-speed (3%
and 7Yz ips), three-head. quarter-track
stereo machine that accepts reels up to 7
inches in diameter. The GX-285D has
provisions for bi-directional playback,
tape reversal being initiated either by a
strip of metal foil on the tape or manually
by pushbutton. If foil is applied to both
ends of a tape, the tape will cycle back
and forth indefinitely.

The solenoid-controlled tape transport
is operated by light-touch pushbuttons
or through an accessory remote-control
unit. It has three motors and a logic sys-
tem that permits any mode to be engaged
from any other without first pressing the
STOP button (except for the RECORD
function). The necessary time delays are
built into the system, with the tape com-
ing to a full stop and pausing for about a
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second when going from fast wind or
rewind to normal speed. The reversing
operation takes about 3 seconds. The
playback head is shifted mechanically to
pick up the recorded tracks in the re-
verse direction.

The GX-285D is equipped with
Akai’s glass and crystal ferrite heads
whose shaped poles provide extended
high-frequency response without the
need for large amounts of high-frequen-
cy equalization when the deck is record-
ing. A pushbutton switch optimizes the
bias level for standard or low-noise tape
formulations. Speed change is by push-
button, as is the selection of quarter-
track mono or normal stereo operation.
In addition to automatic end-of-tape
motor shut off, the recorder can be
switched to a full shut-down mode, in
which the line power is switched off
when the tape runs out.

The RECORD-interlock button, which
must be pressed along with the FwDp but-
ton to make a recording, is close enough
to the transport controls for this to be a
one-handed operation, yet not so close
that there is any danger of engaging it
accidentally. The PAUSE button (push to
engage, push to release) stops and starts
the tape almost instantly without releas-
ing the record function.

Along the bottom of the control panel
are the two Yas-inch microphone-input
Jacks (for medium-impedance dynamic
microphones) and a stereo-headphone
jack for 8-ohm phones. Two large illumi-
nated meters indicate recording and
playback levels. There are separate mi-
crophone and line-input level controls

(each of which is a concentric pair for
individual channel adjustment) plus a
concentric pair of playback-level con-
trols. The microphone and line inputs
can be mixed, or, by using the DIN input
Jjack which goes through the microphone
gain controls, one can mix two line
sources. A pushbutton activates the
Dolby system (there is a green indicator
light), another connects each channel’s
playback output to the opposite record-
ing input for sound-on-sound recording,
and a third switches the line outputs to
the source or to the playback amplifiers.

In the rear of the recorder are an un-
switched a.c. convenience outlet, a sock-
et for the remote-control accessory, and
the line inputs and outputs (these are
paralleled by a DIN connector, with a
switch for use with amplifiers having
different output levels). The Akai GX-
285D, in its walnut cabinet, is about 18 x
17 x 10Y4 inches and weighs about 482
pounds. Price: $750.

® Laboratory Measurements. The Akai
GX-285D is factory adjusted for Akai
SRT-F low-noise tape, which we used in
our tests. Other high-quality, low-noise
tapes, such as Maxell UD35-7, gave
similar performance. The playback re-
sponse over the range of the Ampex
NAB-standard test tapes was =1 dB
from 50 to 8,000 Hz at 7Yz ips, rising to
+3 dB at 15,000 Hz. At 3% ips, the re-
sponse over the range of the test tape (50
to 7,500 Hz) was 0.8 dB. The frequen-
cy response was virtually identical in
both directions of tape travel, indicating
(Continued on page 46)
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Sansui engineering provades a

series of four-channe! receivers

that are enough ahead of their time

to put the futurelin your hands, now.

The unique San$ui QS vario matrix

gives you richer, fuller four-channel
sound from QS (Regular Matrix) as well

as SQ (Phase Matrix) sources, plus de-
modulated CD-4 znd discrete tape. With

its superior QS synthesizing section, it
creates realistic “our-channel sound from
conventional stereo. Controi your future with
the QRX-6500, 5500, 3500, or 3000. Hear them
at your franchised Sansui dealer.

With Sansui
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Most serious music lovers

dotheir listening ona Dual...




They insist on hearing
what you may be missing.

Among serious music lovers,
the most critical are those who review
records for a living. They listen to
records not only for pleasure, but to
|udge the quality of performance and
production.

The differences among
performances are often subtle. So
reviewers must listen for the artist's
interpretation; how his talent has
progressed; and how his performance
compares with that of other artists.
Reviewers must also rate such factors
as recording fechniques and the quality
of the record surface itself.

The tonearms of
the Dual 1218 and
1229 are mounted
in gyroscopic
imbals, the best
nown scientific
means for balancing
a precision
instrument that
mustremain
balancedinali
s planesof motion.

Since their reputations depend
on how critically they hear, professional
listeners select their high fidelity
equipment with great care. Especially
the turntable. Because they know that
what they hear (or don't hear) often
depends on the turntable.

The turntable is the one
component that actually handles
records, spinning them on a plafter and
tracking their impressionable grooves
with the unyielding hardness of a
diamond. And much depends on how
well all this is done.

If the record doesn't rotate at

precisely the right speed, the musical
pitch will be off.

If the motor isn't quiet and free
of vibration, an annoying rumble will
be added tc the artist’s performance.

Unlike conventional
tonearms, the 1218
and 1229track
records atthe
original cutting
angle. The 1229
tonearm parallels
single records; moves
uptoparatlel,

changer stack. In
the 1218, asimilar
adjustment s
provided irthe
cartridge housing.

———

If the stylus doesn't respond
easily and accurately to the rapidly
changing contours of the record
groove, the over-all quality of
reproduction will be diminished. And
there can be even worse trouble with
the sharp contours which represent the
high frequencies, for the stylus will
simply lop them off. And with those
little bits of vinyl go all those glorious
high notes. Taking their place are a
lot of unpleasant sounds that were
never recorded.

W nallDual models, stylus
g pressureisapplied
aroundthe pivot
maintaining perfect
dynomic balance

j| of thetonearm.

What most serious listeners know.
Sertous music lovers know all
this, and that none of it need actually
happen. It's why so many of them,
professional and amateur alike, have

mo

long entrusted their precious records
toa Dual. In fact, readers of the
leading music magazines buy more
Duals than any other quality turntable.

From years of listening, they
kncw that on a Dual, records are
pr