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R SPEAKER SYSTEMS.

at Is destined to become the
nd reproduction system.




The critics
unquestionably agree...

AUDIO (George Tillett)

“The Pioneer R300 is a rather unusual speaker
system — both in styling and design ... Bass
was solid and tight . . . the sound had an
immediate projected quality. Stereo image was
excellent...Can be recommended to those
who require a good system at areasonable
price and one that would give outstanding
results from a modestly powered receiver.”

STEREO & HI-Fl TIMES (Larry Zide)
“...This (R500) speaker will please many with
its big, bright sound. .. The middle ranges...
are most prominent, but there is more than
enough good bass, too ... The high end
response is excellent; midrange and tweeter
contribute to a smooth, wide range sound that
goes well beyond audibility . .. It's time that we
began to demand appearance along with
performance. This, Pioneer is certainly giving
us with this model, and they are to be
commended for the effort... The R500is a
quality speaker and deserves your attention.”

L

HIGH FIDELITY (CBS Laboratories)

‘“The R700 did a fine job with any program
material we fed intoit. .. The clean, smooth
honest, wide-range performance of the R700
puts it unquestionably among the more
attractive speakers inits class.”

MODERN HI-FI & STEREO GUIDE

(Robert Angus)

“There are some important differences
between the R series ... and most other
bookshelf speaker systems on the market...
The R500 is designed to make electronic rock
music sound more dramatic... There’s no
doubt that with either folk or rock music, these
speakers really produce brilliant sound...
bass is remarkably clean and full under any
circumstances... Soundis clean and
undistorted up to 18,000 Hz.. . . at the low end,
clean frequency response is measurable
downto 22 Hz.”

FM GUIDE (William Kanner)

“If you think it’s time for a new sound sensation
and you suspect your present speaker system
is holding out on the lows and highs, try
Pioneer’s R500 speaker system.”

OPERA NEWS (Hans Fantel)

“The cadre of relatively low priced
high-performance speakers has recently
been augmented by a distinctive newcomer:
Pioneer’s R300, whose tonal characteristics
have been tailored to the results of extensive
preference-testing with large groups of
listeners. The R300 has a quality of ‘presence’
and immediacy which made Salome’s
murderous ecstasies positively scary when

| listened, and the massive sonorities of the
Strauss score didn't faze this speaker a bit.”




PIONEER'S NEW SERIE
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Too often these days superlatives are
used to camouflage mediocrity. Let's
just say you'll be excited with the
magnitude of the achievement of the
new Pioneer series R speaker
systems, once you hear them. They
represent the culmination of our more
than six years of intensive research in
every phase of speaker design on just
this series alone.

We investigated, tested and
evaluated every known area:
frequency response, dispersion,
distortion, transients, drivers,
configurations, cabinetry — rejecting,
accegpting, improving until we were
completely satisfied that we had the
perfect combination. The sound most
peoplz would prefer when compared
with the conventional speakers now
available.

The story behind the grille
To achieve this exceptional sound
reproduction, Pioneer has endowed
the new series R with a host of
meaningful refinements that have
become the hallmark for our
extensive collection of high fidelity
components.

Flush mounting. Unlike other
speaker systems on the market today,
the R series’ drivers are flush mounted
to the face of the enclosure, rather
than racessed. Combined with the
advanced design of the individual
speaker units, there is added vitality
to the mid tones and wider dispersion.

Conventional
recassed speaker
mountings.

New up-front
flush mounting of
Pioneer series R.
Exclusive FB cones assure robust
bass, clear mid and high tones,
improve damping, while keeping
distortion at an absolute minimum.
High input signals are handled with
complate ease.

. R700
Sbeakers i 12" woofer, midrange
horn, multicell horn
| super tweeter
Maximum li
Input Power | 75 watts

Crossovers . 750 Hz, 14,000 Hz
Dimensions i 157 x 26” x 13%6”

Price | $229.95

Unique concave center pole
design and pure copper cap/ring
combination. The concave center pole
of the drivers” magnetic structure is
covered with a pure copper cap. Not
only does this reduce the inductance
of the voice coil, it also decreases
the voice coil’s intermodulation
distortion generated by the magnetic
field. The result: vastly improved bass
and midrange transient responses.
Another example of Pioneer's meticu-
lous engineering detail.

Improved design horn tweeters
of die-cut aluminum have completely
replaced the more conventional (and
less costly) cone and dome-type
tweeters in the entire series. You can
hear the difference with wider
dispersion, and you gain all the
advantages of horn drivers, such as
high transient response and lowest
distortion.

Crossovers are precisely de-
signed in each model. In contrast to
other speakers that rely on the
capacitance method only, Pioneer
has combined both inductances and
capacitances for minimum inter-
modulation distortion. And you'll
never hear bass tones wandering to
the tweeters, or highs intruding on the
woofers. You couldn’t ask for better
linear response.

) PIONEER’

when you want something better

R500 ‘_RSOO
10”7 v:/(_)ofe r, 10” woofer,
5” midrange, horn tweeter

horn tweeter

| 60 watts 40 watts

} t
800 Hz, 5,200 Hz | 6,300 Hz
| 13% " x 24" x 124" | 13" x 22%2" x 11"
t t
| $159.95 $119.95

The acoustically padded
enclosures are sturdily built and faced
with handsome two-piece, two-color,
removable grilles. The staining
process of the hand selected walnut
requires ten steps alone, and utilizes
an exclusive oil created by Pioneer.
Each unit is produced as if it was the
only one.

Sound-absorbing foam
polyurethane surrounds the woofers
of the R700 and R500 to reduce
distortion even further. The three R
series models each employ long-throw
voice coils providing greater cone
movement for higher excursions.

There are many technical
reasons why you should buy a pair of
the new Pioneer series R speakers
systems. But, in the final analysis,
when you compare them with com-
parably priced speakers at your
Pioneer dealer, their absolute
superiority in sound reproduction is
why you will buy them.

U.S. Pioneer Electronics Corp.

178 Commerce Rd., Carlstadt,
New Jersey 07072

West: 13300 S. Estrella, Los Angeles 90248 + 1500 Greenleaf, Elk Grove Village, I1l. 60007 « Canada: S. H. Parker Co., Ontario
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HERE IS THE WORLD’S
ENTIRE SELECTION OF
AUTOMATIC TURNTABLES
WITH ZERO
TRACKING ERROR.

Theretheyare. Allone of them.

Garrard’s Zero 100, the only
automatic turntable with Zero
Tracking Error.

Not that there haven't been
attempts by other turntable
makers. Many have tried. This is
the first tosucceed. And it has
succeeded brilliantly. Expert
reviewers say it's the first time
they’ve been able to hear the
differenceinthe performanceofa
record player...that the Zero 100
actually sounds better.

It's all because of a simple but
superbly engineered tone arm.
An articulating auxiliary arm,
with critically precise pivots,
makes a continuous adjustment
of the cartridge angle asit moves

from the outside grooves toward
the center of the record.

This keeps the stylus at a 90°
tangent to the grooves. Conse-
quently tracking error is reduced
to virtual zero. (Independent test
labs have found the test instru-
ments they use are incapable of
measuring the tracking error of
the Zero 100.) Theoretical calcula-
tions of the Zero 100’ tracking
error indicate that it is as
low as 1/160 that of conventional
tone arms.

Zero tracking error may be the
most dramatic aspect of Zera 100,
but it has other features of
genuine value and significance.
Variable speed control;illuminated
strobe; magnetic anti-skating;

viscous-damped cueing; 15°
vertical tracking adjustment;the
patented Garrard Synchro-Lab
synchronous motor; and
exclusive two-point record sup-
port in automatic play.

The reviewers have done
exhaustive reports on Zero 100.
We believe they are worth
reading, so we'd be happy to send
them to you along with a color
brochure on the Zero 100. Write
to us at: British Industries Co.,
Dept. F33 Westbury,N.Y.115%).

GARRARD
ZERO 100

$1999

less base and cartridge

CIRCLE NO. 103 ON READER SERVICE CARD

Dist. By British Industries Co.. A Dwvision Of Avnet. Inc
Mtg. By Plessey Ltd.
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AT LAST,

THE BEST
DOESN’T COST
THE MOSL.

Fisher 504 Studio-Standard 1-Channel Receiver

Continuous sine-wave
power, 20 Hzto 20k Hz 40/40/40/40 watts at 4 ohms

4-channel matrix
decoder SQ

FM sensitivity (IHF) 1.8V
FM front end Dual-gate MOSFET with AGC
FM input Up 103,000,000 uV (3 V)

MPX decoder PLL (phase-locked loop)
Fisher ST-550 Studio-Standard Speaker System
Drivers 15" woofer, two I% " midrange

domes, two 2” cone tweeters,
two 1% " side-dispersion domes
(total of 7)

‘Controlled” type
(neither omni nor directional )

XJ watts for 2 sec
100 wats for 60 sec.
50 watts long-term

Dispersion

Power-handling
capacity. rms

*Fair trade prices thrc:ppliable.
Prices slightly higher in the Far West and Southwest.

Traditionally, there has been a distinct
difference between “quality” components
for the demanding music lover and “state-
of-the-art” components for the engineering-
oriented perfectionist.

The difference has been not only
measurable in the laboratory and audible
to the educated ear, but also quite dis-
cernible on the price tag.

We at Fisher believe that the new
Studio-Standard receivers and speakers
mark the end of that tradition.

The fact is that the latest technology.
and production management have made
the himited-edition component just about
obsolete. The ultimate quality can now be
achieved ina much broader, upper-middle-
priced category.

Specifically, we offer the new Fisher

¥4 as a state-of-the-art 4-channel receiver
and the new Fisher ST-550 as a state-ol-th
art speaker system, at only $599.95* and
$349.95" respectively.

Other Studio-Standard components
are available at even lower prices with
minimal changes in features and per-
formance.

The conservative specifications shown
here are only a sampling. For the full
Studio-Standard story, write Fisher Radio
Dept. SR-6, 11-40 45th Road, Long Island
City, N.Y. 11101.

FISHER

Mdtis - NMandord
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—DIORIALLY
SPEAKING ~

By WILLAM ANDERSON

CLASSIPOPS

IF my mail is any guide, the world (or at least some proportion of the English-
speaking part of it) is divided into two kinds of people: those who believe there
are fundamental differences between “classical” and “popular” music (and rejoice
in them for reasons of their own), and those who believe there are no differences (or
that if there are, they are artificial, arbitrary, and probably undemocratic and should
therefore be summarily done away with). The classical/popular subject has been
touched upon in these pages repeatedly over the years (we do, after all, divide our
record-review pages into two sections titled “Classical” and “Popular’), most recently
on this very page in January (“Classical Has No Vocal”) and subsequently in
Letters-column aftershocks. In one such letter this month, reader (and New York
Daily News music critic) Ron Eyer has at this windmill once more, only to end up
with his lance ineffectually entangled in the bowels of the dictionary: the designations
“popular” and “classical” make him uncomfortable, he says, because (for example)
there are some so-called “popular” works that never achieve popularity with the
general public (I would say that it may be because they don’t deserve it) and there
are some so-called “classical” works that are very popular (I would say that that is
their great good fortune).

But both “classical” and “popular” mean a number of different things in different
contexts, and though it is tempting, facing an uncomfortable truth, to fall back on a
comforting semantic confusion or indulge ourselves with a little harmless euphemy,
we really ought to prosecute the search with rigor until we have run down just what
these words mean with respect to music: “popular—easy to understand, plain; syn.
common,” and “classical—appealing to critical interest or developed taste.” Simple
definition can take us no further, but this is quite far enough to explain why dis-
cussions of this issue usually tend to fall so quickly into bickering animosity. What
we are clearly dealing with here is another manifestation of one of egalitarian
America's dirty little secrets: the question of class. Classical music cannot escape
the taint of its origins—the costly intellectual plaything of ecclesiastical and secular
aristocracies—any more than popular music can escape its randy roots—the saloons,
dance halls, and worse on the other side of the tracks. Little wonder, then, that social-
climbing popular-music adherents continue to demand the “respectability” that is
accorded classical music automatically, or that classical snobs (there are a few!)
continue to treat them and their music with an insulting condescension.

Is that all there is to it, then—a tired, old, insoluble class argument? For some,
perhaps; for me, no. Arguing from my own experience, I hear music, “class” quite
aside, as a spectrum ranging from the simple, almost unconscious expressions of
folksong (yes, I know some folk music is far from simple and very consciously con-
structed indeed ) to the most abstruse and deliberate inventions of the questing musical
intelligence operating on the frontiers of our tonal sensibilities (yes, I know some
results of these complex efforts in learned music turn out to be of a startling “natural”
simplicity). This does not mean that popular music is only folk, or that classical
music is only “pure”; they shade toward each other, merging imperceptibly some-
where in between. In the end, what it comes down to here is assignment, and even
the hard cases give us little trouble. In this issue’s classical section, for example, you
will find Bernstein’s Symphonic Dances from West Side Story (the original was
popular music, but the composer put these dances together for symphony orchestra—
and for an audience of “developed taste”) and Scott Joplin’s orchestrated rags
(Joplin himself knew he was writing a kind of classical music, and only the classical
sensibility could have “rescued” his work—as it has the Auvergne folksongs in the
classical Canteloube settings). And where is Handel’s rockified “New” Messiah?
Why, in the popular section where it belongs.

STEREO REVIEW
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Why new Memorex
sounds better than the cassette
you're probably using now.
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Thank MRX, 1 \-j
Oxide. Fr
MRX, Oxide .

makes new Memorex &

the best cassette tape
you can buy for use on all
equipment. Bar none.

MRX, Oxide particles
are smoother and more
uniform than low-noise or
“energized” particles. So we
can pack more of them on
our tape surface to pick up
and play back more sound.

In short, new Memorex
with MRX, Oxide means
superior fidelity.

And, after all, isn’t
that what you buy a
tape for?

MEMmEX Recording Tape

CIRCLE NO. 35 ON READER SERVICE CARD
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The Sacred Harp
® [ was thoroughly delighted with Eric Salz-
man’s Best of the Month review of the West-
ern Wind album (April). Wild horses couldn’t
keep me from going to the store to buy it. You
may be interested to know that the music of
Billings, Read, Ingalls, and others of their day
still lives in many areas of the South, and in
recent years has undergone a remarkable re-
nascence. It is a common occurrence in rural
areas to have an all-day songfest at a local
church involving just such music. In fact, so-
called **music conventions™ (e.g.. the Chatta-
hoochee Convention and the Georgia Con-
vention) have regularly scheduled annual two-
day sing-ins. And let me assure Mr. Salzman
that no “false, prissy” sound is to be heard
there.

The bible of all these groups and conven-
tions is the Sucred Harp, a delightful hymnal
published by the Sacred Harp Publishing Co.
of Cullman, Alabama. Essentially a revised
and extended version of the original Sacred
Harp, first published in 1844, it contains
many wonderful works of Billings, Read, and
the others. (Copies are three dollars plus, |
suppose, postage.) A yearly schedule of one-
day sing-ins and two-day conventions is also
published. There are few areas of the South
that are more than a forty-five-minute drive
from a Sacred Harp sing-in on any given Sun-
day. For those whose interest has been
aroused, | also recommend White Spirituals
in the Southern Uplands, a book by George
Pullen Jackson, now a Dover reprint avail-
able for three dollars.

GEORGE HARPER
Bremen, Ga.

A Layman’s Book of Bach

® After reading Steven Ledbetter’s letter
(April) about Igor Kipnis’ February review of
the Bach Cantatas, | looked in the new Nor-
ton Critical Scores edition of Bach’s Cantata
No. 140 and found the ‘“New Chronology of
Bach’s Vocal Music.” This did in fact relegate
Cantata No. 15 to a group by Johann Ludwig
Bach, Telemann, G. M. Hoffmann, etc. The
full title of this spurious cantata is ‘“‘Denn du
wirst meine Seele nicht in der Holle lassen™
(BWV 15). Norton acknowledges material
that he used from such scholars as Werner
Neumann, Alfred Durr, and Georg von Dad-
elsen. This list is copyrighted 1972, and is
about the most up-to-date material available

8
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TO THE EDIT

R

for the layman. The Neumann Handbuch der
Kantaten Johann Sebastian Bachs is very
authoritative and up-to-date, but quite expen-
sive. A large library might have it, but in a
small town like mine it would probably not be
available,
GENE M. Lacy
Spartanburg, S.C.

Ricky-Tick

® On the basis of Joel Vance's review of
Rick Nelson’s “Garden Party” in the April
issue of STEREO REVIEW, | rushed right out
and bought myself a copy. Looking for “hon-
esty,” | found paranoia. Looking for a *“‘very
good” recording, | found voices obliterated
by overpowering bass, poorly played electric
guitars, and other noise. When the voices
peeped through, as in one chorus of Ler It
Bring You Along, 1 found them painfully out
of tune and dreadfully dull.

On the whole, my appraisal of the record is
somewhere between painful and offensive.
Instead of honesty, | hear a total lack of intel-
ligence or direction. Perhaps these are some
of the reasons for its appearance on sale at
discount prices in the Chicago area.

Jim REED
Naperville. l11.

The Classical Guitar

® Many thanks for Fred Grunfeld's long-
overdue library of classical guitar music
(April). The classical guitar repertoire pres-
ently is, at best, disorganized. obscure, and
for the most part musically mediocre. The
recording industry, perhaps fearing that a full
disc of the same composer or in the same sty-
listic genre would be hopelessly boring and
unmarketable, is compounding the problem
by producing mostly “greatest hits” albums.

Mr. Grunfeld’s attitude toward guitar
duets, however, is either snobbish or was
perhaps convenient in constructing his article.
The New York Town Hall Williams-Bream
concert last March surely refutes his position
and furthermore ranks as perhaps the musical
event of the year.

I was elated at the inclusion of the record-
ing of the Domenico Scarlatti harpsichord
sonatas transcribed by Carlos Barbosa-Lima.
Surely he is the most overlooked of the
younger guitar artists. Finally, though it is a
“basic™ library, I would have liked to see in-
cluded Williams® brilliant Vanguard record-

ings of the first and third Bach cello suites and
the Odyssey disc of José Luis Gonzilez.
Now, about percussion . . .
DAvVID SCHINBECKLER
Columbia City, Ind.

It It's Not Classical . . .

® | sympathize with the bewilderment of
correspondent Larry Johnson in the March
“Letters to the Editor” column over the
meaning of the terms popular music and clas-
sical music. It involves a semantic distinction
that has bewildered me also in all the near-
forty years I have been scribbling about mu-
sic, and | am no more comfortable with the
labels today than | was in the beginning,

Both popular music and classical music
are, of course, misnomers. So is serious music.
All three are wildly misleading as labels or
certifications and should come under the scru-
tiny of some agency like the Food and Drug
Administration. This would be a matter of lit-
tle moment, except that the non sequiturs
involved have a demonstrable effect on public
judgment of music and can cause real harm to
whole areas of musical thought and practice.

Music has never been noted for the accu-
racy of its descriptive terminology. Most of its
adjectives have been borrowed from the far
more logical vocabulary of the visual arts. and
it has become host to a whole lexicon of liter-
ary banalities that bear almost no relation to
what composers set down on paper, what
comes out when these notations are realized
in sound, or what reactions they produce in
listeners. Such basically simple words as pop-
ular, clussical, and serious have, with con-
stant usage and misusage, become encrusted
with implications that have nothing whatever
to do with their real meaning. Popular, for
example, means (according to the Oxford
Universal Dictionary) “adapted to the under-
standing, taste or means of ordinary people”:
also, “finding favor with the people, or with
many people: favorite, acceptable, pleasing.”
By this definition, there is a vast amount of
popular music written and performed that is
not popular at all. It is merely imitative in
form and style of some other music that is
popular. And truly popular music is not con-
fined to any particular form or style. Who is to
say that the latest pop hit is, or will continue
to be, any more popular than Tchaikovsky’s
Fifth Symphony or Handel's ‘“Hallelujah™
Chorus? These pieces of music, and hundreds
like them, probably have a firmer hold on
long-term popularity than, say, Grand Ole
Opry Blues or even Tea for Two.

So what’s classical music? Again according
to the Oxford Universal Dictionary, classical
relates to classic, meaning *“of the first rank or
authority, standard, leading”; also, “'a writer
or work of the first rank and of acknowledged
excellence.” By definition, then, there must
be tons of music lying around in libraries and
homes all over the world that people refer to
as “classical’ that has no right to that descrip-
tion. Included are thousands of pieces distin-
guished only by mediocrity or worse that are
called classical only because they are similar
in form, style, or some other aspect to other
compositions which are in fact classical.

The same misconception afflicts “‘serious”
music. Who is to say that many blues, songs
of protest, or simple love songs in the mis-
named “‘popular’ category are not serious in
feeling and intent? Does serious apply only to
counterpoint, symphonic development, and
electronic calculations? By the same token,

(Continued on page 10)
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FIRST CLASS

¢ A COMPLETE SETOF
' MATCHED
BUSINESS REPLY MAIL

NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES STORAGE cASEs

POSTAGE WILL BE PAID BY—

Here's the ideal solution to the problem of keep-
o ing all your records and tapes stored neatly,
Sfel'eO ReVIGW safely, conveniently and attractively. A complete
set of matched storage cases, designed by the
P.O. BOX 2908 editors of STEREO REVIEW magazine, for your
CLINTON, IOWA 52732 records and all your tapes: cassette, cartridge
and 7” reel. Now you can keep them side-by-
side on your bookshelf or cabinet, easy to iden-
tify and readily available.
These cases are sturdily constructed and cov-
ered in a handsome leatherette. The outer case
FIRST CLASS is elegantly embossed in gold and comes in your
choice of three popular decorator colors—black,
RERMITINO:.217 brown and green—so that they lend themselves
CLINTON, IOWA readily to the decor of any room.
STEREO REVIEW large capacity storage cases
are just what you've been looking for—they're

BUSINESS REP LY MAIL the ideal solution to keeping your records and

tapes neatly stored for easy use.
NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES

(A) 60-unit cassette case. 132" high x 12% ” deep x 5%2”
POSTAGE WILL BE PAID BY— ilast T4 TEleseh; 31l S

(B) 30-unit cassette case. 13%2” high x 6%2” deep x 52"

Stereo Review wide. $8.40 each; 3 for 24.00.

(C) 12-unit 8-track cartridge case.13% ” high x 6%2” deep
P O BOX 2908 x 4% ” wide. $5.25 each; 3 for $13.75.
CLlNTON, |OWA 52732 Units A, B and C have tilted compartments to preven! spill-

age and Include pressure sensitive labels for titling.

(D) 6-unit 7” reel case. 8” high x 7%2” deep x 5” wide, Holds
reels in original boxes. $4.75 each; 3 for $12.65.

(E) 20-unit 12" record case. 13% ” high x 12%2” deep x 3%2”
wide. Holds records in original jackets. $5.25 each;

FIRST CLASS 3 for $13.75."
PERMIT NO. 217
CLINTON, IOWA HERE'SHOW TO ORDER
Send your order to Ziff-Davis Publishing Co.,
Dept 23, One Park Ave., N.Y.,N.Y. 10016. Be sure
BUSINESS REPLY MAIL

you identify the type of case ordered and indicate
your color choice for the back of the case—black,
green or brown (sides in black only). Print your
name and address clearly and enclose the

- amount indicated above for the units being
Stereo Rewew ordered PLUS an additional 50c per unit for
P.O. BOX 2908 postage and handling. Outside U.S.A. add $1.00
CLINTON, IOWA 52732 BaF UMt Frdkied,

NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY—




Tandberg tops Tandberg three ways

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

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

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

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

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

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

Tandberg’s brilliant new 3300X
will set a new standard of excel-
lence in the medium price field.
A slightly less sophisticated ver-
sion of the 9000X, it features a
rugged new transport, with im-
proved Tandberg Crossfield re-
cording. Its record/playback re-
sponse and signal/noise ratio are better at 3% ips than most other
recorders at twice the price and at twice the speed. The 3300X
features easy to use illuminated peak reading meters to eliminate
guesswork, slide potentiometers, echo, sound on sound, mixing,
front panel headphone jack and monitoring facilities with photo-
electric end-stop. All for just $399.90

And now—the world’s first three motor, dual capstan, ferrite
head, dolbyized cassette recording deck—-The Tandberg TCD-300.
— That's right—three motors. One precise hysteresis
synchronous drive motor for constant tape speed.
Two D.C. reel motors which let you wind or rewind
a C-60 in 40 seconds. Dual capstans to provide maxi
mum stability and minimum wow and flutter—even
with poor cassette tapes. Dolby*, CrO; tape
switches to optimize performance and produce
an incredible 63 dB s/n ratio. Real head room to
TANDBERG ) minimize distortion.
Dual Peak Reading meters, electronic push
button control, servo-controlled wind, rewind and
autostop, built in micro-
phone preamplifiers, and a recording/ playback quality equal to many N
reel-to-reel recorders.
At last a true music fidelity cassette recorder. Sound exciting? You bet, and
only $399.90.
So there you have them—a Tandberg trio of newsmakers. And they’re
made the only way we know how...better.

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

TANDBERG

We're our only competitor.

TANDBERG OF AMERICA, 8 THIRD AVENUE, PELHAM, NEW YORK 10803
A. Allen Pringle Ltd., Ontario, Canada
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all serious music is by no means serious, nor
is it intended to be. Shall we consider The
Barber of Seville or Satie’s Piéces en forme de
poire serious music?

Assuming that music should be classified at
all, the chronic need clearly is for some more
intelligent and pertinent system. What that
system should be | haven't the faintest idea. 1
do think. though, that the visual and literary
arts do a better job with their simple technical
designations such as pointillism, cubism, car-
toon, representational. erc.. and novel. short
story. essay. play. and poem. Nobody has the
slightest doubt as to what they are talking
about, and implied judgments of superiority or
interiority have no piace in this terminology
Gertrude Stein's question, “If they are not
pigeons. what are they?” doesn’t really have
to be answered.

Ron EYER
Critic, Daily News
New York,N.Y.

Does this mean, then, that we have no
business trving to differentiate. sav, hetween
a detective novel and War and Peace? See
this month's editorial for more on this vexed
issue.

Troubadours
® | enjoyed Noel Coppage’s article “The
Troubadour as Middle-Class Hero™ in the
March issue, and i thought his opinions of the
different artists’ styles were pretty fair. How-
ever. there is one artist | feel he evaluated
unfairly: Stephen Stills, about whom Mr.
Coppage said . and Steve Stills. God
knows. can’t wait to try anything (Neil)
Young has tried. . . " | do not feel Sulls
tries 1o imitate Neil Young in any way. The
only similarity | find is the ability of both to
become so much a part of their music that the
listener becomes involved too.
THOMAS ZIMMERMANN
Granad Hills, Cal.

Starting on the Lightfoot
® | was very pleased to see not only “Old
Dan’s Records™ reviewed in the March issue,
but also an article that included deserved
commentary on Gordon [.ightfoot. Noel
Coppage’s treatment of “*Old Dan’s Records”
was as perceplive as his review of the “"Don
Quixote’ album last year. These reviews and
the well-written March article on trouba-
dours, “The Troubadour as Middle-Class
Hero.”" muke it obvious that Mr. Coppage
admires Gordon Lightfoot’s music. Relatively
few people recognize his tremendous talent.
Because Lightfoot does not receive significant
AM airplay. he is overlooked and underrated.
I hope he will ultimately receive his long-
overdue recognilion as a greatl songwriter.
BiLL O’BRIEN
Albany. N.Y.

Ragtime Revivals
® With reference 10 the letter from Peter
Lundberg (March), I would like to point out
that ragtime revivals come at intervals in vari-
ous guises. Probably the first came with Zez
Confrey's Kitten on the Kevs. The first LPs in
the very early Fifties brought another ragtime
revival of honky-tonk stride headed by Win-
ifred Atwell. tollowed by Johnny Maddox,
Del Wood. and others. The most clumsy and
artificial attempt of all —but the most herald-
ed—is the ragtime imitation of Ritkin on
Nonesuch. Bad taste seems to sell best.

The most poctic etforts, however, are by
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John W. Knocky’ Parker, who has at least
eight Audiophile albums to his credit, includ-
ing four records entitled “The Golden Treas-
ury of Ragtime™ and two sets “James Scott™
and *““Scott Joplin.” All are delightful and
charming. and, because they exhibit the influ-
ence of classical minuets and quadrilles on
classical ragtime. they seem the purest to me.
“Knocky™ Parker deserves 1o be better
known.
ARNoOLD Borp
Institut tiir klangrichtige Musikwiedergabe
Ziirich, Switzeriand

The Editor replies: To each his own rag.
The notion that there is hut one “'right” way
to playv ragtime is as ungenerous and restrict-
ing as helieving that there is but one “"correci”
waltz. Mr. Bopp likes his ragtime with a
suggestion of the high-toned minuet or qua-
drille: Mr. Rifkin tukes his ragtime into the
salon. For mvself. 1 am on the dance side us
well, but the dance | want is the cakewalk. It
seems 1o me that anyone who has ever heard
his ragtime while watching a proper cakewalk
will never settle for anvthing less than a high-
spirited. strutting, absolutely bodacious rag-
time stvle.

The New Math

® | am dismayed. nay. appalled by the inex-
cusably careless approach to your record re-
views indicated by three significant errors
which fairly leapt at me from the pages of the
April issue. The first is found in Noel Cop-
page’s review of Don Mcl ean’s latest album.
"Tis truly a Recording of Special Merit, but
‘tis the rhird such ottering by McLean. not the
second as indicated by Mr. Coppage. As if
this were not enough, the critic clearly leaves
the impression that Mcl.ean wrote the lyrics
for On the Amazon. A rather superficial scan
ot the liner notes should reveal that On the
Amazon was first copyrighted in 1928. Just
how old does Noel think Don really 1s? Mr.
Coppage. being a critic and not a historian,
can perhaps be tforgiven.

Peter Reilly, however, cannot. Just one
column away from Mr. Coppage’s carcless-
ness, one finds Mr. Reilly’s absurdity. | refer
1o the review of Melanie's “Stoneground
Words.” | am no great tan of Melanie’s and
am disturbed 1o see her get undeserved credit.
The critic quotes several lines from Rainbow
Race and calls them “Melanie’s lyries.” Ht
takes no serious student of the current folk
idiom to recognize the lyrics and title as prop-
erly belonging to Pete Seeger.

Tismt GasTON
Crown Point. Ind.

Mr. Coppage replies: Would vou believe 1
was just trving to keep vou on your roes? The
squirm-inducing part of it is thar I have «a
copy of “Tapestry”™ (No. 1), bur thinking of
the new alhum as a follovw-up 10 “American
Pie” (No. 2), 1 tvped “second album™ —the
result, 1 have no doubt, of trving 10 concen-
vate fiercely on the sound of the music ar
hand. Anvone who tries 1o concentrate in-
tensely becomes preoccupied, unother name
Jor which is absent-minded, in this culture u
pejorative term that (1) allows us 10 feel supe-
rior to the person it's used on (he ain't practi-
cal), and (2) allows us to avoid dealing with
what he is concentrating on. Despair not, for
conumerce is right on top of this: there are
now available. as statistic-luden as a world
almanuc. pop-star bubblegum cards. Those
who are, ali, preoccupied with the bookkeep-

ing end of pop music can now become magni-
Sfrcently hip without ever bothering to listen
to anvthing.

Mvr. Reilly replies: Put it back on the turn-
table, listened again. Melanie may not have
written Rainbow Race, but she should have.
Apologies to Mr. Seeger.

Rethberg or Lemnitz?

® [nhis March review of RCA Victrola's re-
issue of Elisabeth Rethberg arias. George lel-
linek asks. "By the way, has there been anoth-
er soprano in the past fifty years who has
equaled Rethberg in her persuasive command
of both the German (Wagner) and the ltahian
(Verdi) repertoires?” The answer. of course,
is "Yes. Tiana Lemnitz.”” In the 78-rpm days,
Lemnitz's recordings of Orello for HMV
were definitive, as indeed also were her rec-
ords of Figaro and Der Freishutz.

[.ooking at that absolutely camp photo run
with the review reminds me of the outfit she
wore the first time | heard her at Stanford
University in the early spring of 1931; Reth-
berg must have been the model for Walt Dis-
ney's tamous and beloved diva Mme. Clara
Cluck.

HENRY HAY
Suan Juan Pueblo, N .M.

My, Jellinek replies: Tiuna lLemnitz was
certuinly a singer of comparable greainess.
She did not march Rethherg's universality,
however. Lemnitz sang her ltuliaun operatic
roles in German. Rethberg functioned as a
star of an international opera company. sing-
ing her Verdi in ltalian. There is a great dif-
Jerence in terms of “mastery.”

Axelrod’s **Auction”

® Concerning Peter Reilly's review ot the
album “The Auction” in the March issue of
STEREO REVIEW:

The idea for the 1.P "The Auction” was
brought to me by an attorney here in 1. A, by
the name of James L. Tolbert. He is a former
president of the [|.A. chapter of the
N.A.A.C.P. (incidentally. he's black). He is
also a law partner of Mrs. Yvonne Braith-
waite Burke. the congresswoman from L.A.
who co-chaired the Democratic convention in
1972 (incidentally, she’s black).

| then discussed it with the co-producer of
the album, Cannonball Adderley, and voiced
reasons why | didn’t want to do the album, the
main one being reviewers not knowing my
background and not bothering to find out why
I would compose an album like *The Auc-
tion.”” Cannonball dismissed my doubts. as he
thought that mosr reviewers are far too so-
phisticated for that. The only valid social
comments would have to be from black peo-
ple themselves (incidentally, he's black). The
album was previewed before the entire
NATRA convention and received a standing
ovation. Without their approval the album
would not have been released (incidentally,
that’s the black disc-jockey convention).

Mr. Reilly's was the only negative review
out of more than 160 tfrom all over the U.S.
Papers such as the Baltimore Afro-American
(incidentally. this is a black-owned newspa-
per) and Soul magazine (the black Rolling
Stone) gave “The Auction™ rave “critiques.”
M.C.A's public relations department will
gladly turnish copies of any of the reviews.

I have never answered a reviewer (whether
the review was good or bad), but 1 refuse to

(Continued on page 14)
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and we’ll give you a
STDIK C-60SD Super
Dynamic Hi Output
Cassette Tape

FREE!

You've been reading a lot about cassette noise reduction
systems lately. At JVC, we thing we've developed the
finest, most advanced system available — ANRS
(Automatic Noise Reduction System).
It's the ultimate answer to crisp,
clean ‘‘reel-to-reel” reproduction.
Listen to the JVC 1667 cassette
deck. Look at these outstanding
features: 2 studio-type VU meters,
accurate enough to be used for
studio recording . .. 3 digit counter
with a memory . .. tape selector
switch, for either chrome or normal
tapes .. .long life cronios heads

. hysteresis synchronous motor to
insure accurate rotation, reducing wow
& flutter to 0.13% RMS ... an automatic eject
system with photoelectric cell . . . automatic eject

. 100% solid state construction . . . precision slide
controls . .. push button function control panel. ..
frequency response of 30-19,000 Hz . . . and more!

Hearing is believing! Prove it to yourself! Listen to the JVC 1667 Cas-
sette Deck . ..and just for that we'll give you a FREE TDK C-50SD
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let anybody question my integrity. That has
no business in a music review. and unless Mr.
Reilly is very young and extremely immature.
he should know it.

I will close by quoting James Baldwin
(incidentally, he’s black) from his newest
book: when speaking to a group of students.
he answered a young black girl’s “bum raps™
regarding William Styron's Nat Turner by
asking her, “Have you read it?"

DAvID AXELROD
Encino. Calif.

Mr. Reilly replies: Last things first. Yes. |
have indeed read Nat Turner. and I have also
listened 10 Mr. Axelrod's *Auction’ a couple
of times. My experience of hoth was such as
(o cause me 1o question their sincerity, a redc-
tion which any critic ought 10 he frank ahout.
The rest is beside the point. Even hevond the
Suct that such scorekeeping has no place in
the artistic arena, the review tally of 160 to {
is about as interesting as the results of a Rus-
sian election. And if black subject matter can
he validly criticized only by hlack people —a
rather startling example of cultural segrega-
tion in itself —perhaps it follows that it should
then be created only hy hlack people as well.
(Mr. Axelrod. incidentally, is white.) But that
is not exactly my point, which is that hlacks
have now found their own voices and no long-
er need others to speak, at one or more re-
moves, for them. Porgy and Bess and Show-
boat are clussics of the musical theater, hut

thev hardly count as accurate descriptions of

hlack life or black feelings. 11 was either hold
or presumptiuous of Mr. Axelrod 1o think that
he could succeed—at this late dare —where
Gershwin and Kern failed. But (for me, at
least) fail he did, as resoundingly and us mel-
odramatically as Dion Boucicault’'s mid-
nineteenth-century tear-jerker The Octoroon
would in 1973, Has Mr. Axelrod read it?

Don Kirschner
® In the article on Don Kirshner in the
March issue of STEREO REVIEW, Henry
Pleasants writes “Kirschner . . . has been
personally responsible for more than five
hundred song hits in the past ten years.
| believe the public is responsible for song
hits. Mr. Kirschner didn’t buy those 200-mil-
lion records. He is only responsible for suck-
ing every nickel he can from the music for
himself.

ART M. FANER

Salem. Ore.

There's many a light under « bhushel. many
a hetter mousetrap, and full many a flower
blushing  unseen on many a desert. Their
owners and creators would all just love 1o
have Mr. Kirschner carrv these to market for
them, as Mr. Faner might himself discover if
he were to write a song. The public is respon-
sible only for whar it knows about, and it
would know verv little indeed without the
Nirschners of this world.

Stereovhaness

® Of course. Eric Salzman’s subjective, per-
sonal view of the music of Alan Hovhaness as
expressed in his March review ot two Posei-
don Society releases is not open to debate.
However. it does not inspire one’s faith in his
perceptiveness to read that the Hovhaness
recordings are “produced in mono only.” Had
Mr. Salzman played these in stereo —as the
record labels most clearly indicate he
should —he might have enjoyed them more.
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Certainly | have grown to love and admire

many Hovhaness works, not otherwise avail-

able to us, through the nine Poseidon Society

discs that [ have happily acquired so tar —and
that | have played properly in stereo.

Joun P. CorLins

Seattle, Washington

Mr. Salzman replies: Despite Mr. Collins’
certainty that I must have made an error. |
can assure readers that neither the printed
labels nor the jackets of the Poseidon records
{ received for review carried any indication
that the records were stereo. nor did the rec-
ord numbers offer any hint that that might he
so. In addition. switching my mode control
from mono to stereo resulted in no significant
change in the sound, and I could only con-
clude from all the evidence that the records
were, in fuct, mono. If Poseidon wants the
records to be listed us stereo, they will have 1o
do more than that 10 get their message across.

® May | correct Eric Salzman’s error in his
March review of Hovhaness’ Symphony No.
I'l. Fra Angelico, and Requiem and Re-
surrection in which he stated that all Poseidon
Society Hovhaness releases are in mono
only? All ten Poseidon recordings of Hovha-
ness, including the ones reviewed. are in ste-
reo. with the sole exception of Poseidon 1007,
which includes Hovhaness' Fantasy tor Piano,
performed by the composer. as well as the
complete piano music of Komitas. Of two
imminent releases. one is an event long await-
ed by Hovhaness fans, the tirst stereo record-
ing of the Saint Vartan Symphony, conducted
by the composer.

ELIZABETH WHITTINGTON

Director. Poseidon Society

New York, N.Y.

Conclusions: The Beatles
® | enjoyed David Chestnutt’s painting of
the Beatles on the cover of your February is-
sue. but 1 was depressed by what the rock crit-
ics had to say about the Beatles. It was just
too negative. (I freely admit that my opinion
of the Beatles is biased. since 1 consider my-
selt the most dedicated Beatlemaniac in the
world today.) Nevertheless, none of the short
retrospectives could ignore the enormous
effect the group has had on contemporary
music, our society, and specifically this gener-
ation. What puzzled me was the negative tone
in every commentary, with the contradictory
conclusion that the Beatles were truly great.
For example, Richard Goldstein wrote ***Ser-
geant Pepper’ was dazzling but ultimately
traudulent.” But his last comment is “*Nothing
they ever did can be remembered as rhetoric.”
I think the Beatles’ greatest asset was their
versatility. The Stones could probably do a
fair version of Helter Skelter, but 1'd hate to
see them attempt Michelle. All My Lovin'. or
Ob La Di, Ob La Da. Dylan could do an in-
teresting recording of Norwegian Wood, but
could never attempt Day Tripper or Eight

Davs a Week.

JAMES WYSONG
Jacksonville. Fla.

Reader Wysong should reread his Goldstein.,
Further. the critical balance struck hy the
other critics was almosr exactlv even, pro and
con: this perhaps reflects the climate “ten
vears after,” but who knows what it will be
nwenty or thirty years from now? [t may even
contradict critic Goldstein and find the Bea-
tles “remembered merely as rhetoric.”

BOOKS RECEIVED

_ Compiled by
Louise Gooch Boundas

® Sir Noel Coward: His Words and Music,
edited, compiled, and designed by Lee Snider.
Chapell & Co.. Inc., 609 Fifth Ave.. New
York, N.Y. 10017. 1973. $5.95 (paper), 176
Pp.

There are thirty-two inimitable songs here,
in a book that is just right for the family
upright, the parlor spinet, or the music-room
grand. It is also just right for browsing, for
humming, tor just remembering, or for wish-
ing you had been there. There are photo-
graphs here, too, and an introduction
(reprinted from the 1953 Simon & Schuster
Songbook) written by Sir Noél himself.

“The world has treated me very well,” Sir
Noél once said. "‘but then | haven't treated it
so badly either.” That world is a little sadder
now for his having left it, but surely happier
for his having been here.

® Havdn, Mozart und Metastasio. by Sten-
dhal (1814). Translated. introduced. and edit-
ed by Richard N. Coe. Grossman Publishers.
New York, 1972, $15.00, 370 pp.

Henri Beyle, better known to modern read-
ers as Stendhal (he wrote a couple of those
books on the college-freshman ‘‘required”
list), had yet another pseudonym. “Louis-
Alexander-César Bombet” was the impres-
sive-ridiculous name of the author of a rather
well ignored but still controversial book about
music. The young writer—this was his first
published book —may have lacked money and
prestige. but he had no shortage of sheer gall:
Havdn, Mozart and Metastasio is plagiarism
trom first to last, though there are a few origi-
nal errors thrown in.

Yet it is worth reading. Who could resist at
least dipping into the work of a French ex-
civil servant with very shaky Italian and little
real knowledge of music who places the libret-
tist Metastasio on the same literary level as
Virgil and Shakespeare? And editor Coe
makes a good guide — no protessorial Stendhal
apologist he.

® FM Muliiplexing for Stereo. by Leonard
Feldman. Third Edition. Howard W. Sams &
Co.. Inc., Indianapolis. 1972, $4.95 (paper).
176 pp.

This updated edition of a book first pub-
lished in the early Sixties will answer many an
audiophile’s questions about stereo broad-
casting. An appendix contains pertinent FCC
Rules and Regulations, and there is a helptul
index. Illustrated with diagrams and photo-
graphs. (For a sample of Mr. Feldman's writ-
ing, see his article on antennas in this issue.)

DISCOGRAPHIES

® Charles E. Ives: A Discography. by Ri-
chard Warren. Jr. Historical Sound Record-
ings. Yale University Library. New Haven.
Conn.. 1972,$7.00, 124 pp.

® The Clarinenist’s Solo Repertoire: A Dis-
cography, by Richard Gilbert. The Grenadilla
Society. P.O. Box 279, Madison Square Sta-
tion. New York, N. Y. 10010, 1972, $7.50
(paper), 100 pp.
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Albeit an expensive bargain, but o
bargain nevertheless. For the Mode!
Fifty-Four is without question the
finest stereo receiver we have ever
made. Indeed, it may well be the
finest stereo receiver anyone has ever
made. And if that wasnt enough,
the Fifty-Four is also an absolutely
incredible four-channel receiver
With 60 watts (RMS) per side in the
two channel mode and 25 watts
(RMS) per side in the four-channel
mode, the Fifty-Four is an extraordi
nary power package. It's consid
erably more compact and sleeker than
competitive models, yet it will out
perform the biggest and bulkiest of

fiit4
t
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MODEL FIFTY-‘FIQ
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them with ease
And it's so very easy to use
All th Is are clearly in
ar veniently locate
the front panel. You can change
from one format to another—two
channel, Stereo 4, SQ, etc.—with the
;uiple :]Ip of a switch. In addition
there's a neat "*joy stick” for abso
lutely perfect balance control.
The Fifty-Four also features an
lusive automatic power control
circuit (patent pending) that turns the
receiver on and off to coincide with
the operation of your automatic
turntable
All'in all, we think the Fifty-Four is

quite in a class by itself

But don't take our word for it. Not
for $525.1 Go listen for yourself.
And if the price still seems a bit rich,
consider this: Buy the Fifty-Four and
vou'll rever have to buy another
receiver agamn

Now that's a bargain!

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

l""" bt r
..‘.‘

KLH RESEARCH DEVELOPMENT CORP
Cross Street, Cambridge ass. 02139

est

The
new

KLH-Model

Fifty-Four

Stereophonic/Quadraphonic

Dual Function Receliver.
Our $525 bargain.
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

Concord DBA-9 Noise Reduction Unit

® CoNCORD has expanded its line to
include a second add-on B-type Dolby
stereo noise-reduction unit, the Mod-

el DBA-9. Somewhat more compact
(10% x 3 x 7Y2 inches) than the com-
pany’s other Dolby device, the DBA-10,
the new model also contains two Dolby
modules, permitting stereo encoding
(recording) and decoding (playback), al-
though without tape-monitoring provi-
sions. Dolbyized FM broadcasts can
also be decoded. The two recording-

level controls, which supplant those of

the tape machine, are horizontal sliders.
Two large meters, arranged point-to-
point. monitor signal levels and also
serve for Dolby-level calibration. Metal-
clad pushbuttons switch the Dolby cir-

cuits in and out, select record or play-
back mode, and switch in a Dolby-level
calibration tone. The DBA-9 has a fre-
quency response of 20 to 15,000 Hz
+0.5 dB, and harmonic distortion is un-
der 0.5 per cent. Input sensitivity is 30
millivolts, with an input impedance of
25,000 ohms and an output impedance
of 2,500 ohms. Maximum noise reduc-
tion is 8 dB at 2.000 Hz and 10 dB at
5,000 Hz and above. The unit is sup-
plied with patch cords and calibration
tapes for cassette and open-reel ma-
chines. Price: $99.85.
Circle 115 on reader service card

Rotel RT-1220 AM/Stereo FM Tuner

I

oouj.,) )7. ’l

® RO1EL has brought out a new
AM/stereo FM tuner, the Model RT-
1220, with an 1HF sensitivity of 1.5 mi-
crovolts and a 1-dB capture ratio. Selec-
tivity is 90 dB, and image. i.f., and spu-

rious-response rejection are all 110 dB.
At 1,000 Hz, stereo separation is 40 dB,
harmonic distortion is under 0.5 per
cent, and the signal-to-noise ratio is 70
dB at full quieting. The RT-1220's lin-
early calibrated dial scale has illumina-
tion that is adjustable in intensity by
means of a front-panel dimmer control.
Tuner functions are selected by a rotary
control with positions for AM, automat-
ic stereo/mono switching in FM, and
stereo or mono FM only. The threshoid
of the FM interstation-noise muting can
be set for 10 or 30 microvolts, or it can
be deactivated entirely. A stereo head-

phone jack with its own level control is
provided. In addition, the line-output
signal of the tuner is variable by means
of a control on the back panel. A push-
button switch introduces a high-tre-
quency blend to reduce noise on stereo
broadcasts. Signal-strength and channel-
center meters are provided as tuning
aids. On the rear panel are 300- and 75-
ohm FM antenna connectors, a ferrite-
rod antenna for AM, and a terminal for
an external AM antenna. The dimen-
sions of the RT-1220are 16Y2x 5Y2x 12
inches. Price: $299.95.
Circle 116 on reader service card

Bozak Rhapsody Speaker System

® Bozak has introduced a series of
bookshelf und compact speaker systems,
the latest of which is the Rhapsody

(shown), available as a floor-standing
model (B-401) or a bookshelf unit (B-
402). In both versions the system uses a
12-inch wooter in a sealed enclosure. a
6-inch mid-range in an acoustically iso-
lated sub-enclosure, and two small cone
tweeters angled for best dispersion.
Crossover frequencies are 800 and 2.-
500 Hz. with rolioff occurring at 6-dB-
per-octave rates. A three-position tweet-
er-level switch adjusts the system’s high-
frequency output. The nominal imped-
ance is 8 ohms, and power-handiing ca-
pability is rated at an average of 60
watts. Frequency response is 40 to 20.-
000 Hz. The enclosure is constructed of

Ya-inch particle-board panels with wal-
nut veneers, and overall dimensions are
approximately 25%a x 18 x 13Y4 inches.
Weight is 63 pounds. Price: $249.50.
Another system in the compact series is
the Model B-201 Sonora, a bookshelt
design measuring 20Ya x 1% x 10
inches and containing an &-inch woofer
and the same tweeter arrangement used
in the Rhapsody. Crossover. also at 6 dB
per octave, occurs at 1,800 Hz, and the
frequency response is 45 to 20,000 Hz.
Nominal impedance is 8 ohms. The en-
closure is finished in walnut-grain vinyl.
Price: $99.50.
Circle 117 on reader service card

SAE Mark XXX Preamplifier,
Mark XXXI Power Amplifier

® SAE’s new Mark XXX stereo pream-
plifier and Mark XXXI stereo power
amplifier constitute a matched pair of
components intended tfor medium-price
systems. The preamplifier has a total of
five pushbutton-selected inputs —phono,
tuner, two auxiliary inputs, and tape
monitor —along with slider controls for
volume, balance. bass, and treble, and
switching tor tone-control bypass and
mode (stereo, mono, or either channel).
Maximum rated output is 9 volts into
100,000 ohms. with intermodulation dis-

tortion less than 0.03 per cent and typi-
cally 0.015 per cent. Harmonic distor-
tion figures are the same, referred to a
2.5-volt output. The signal-to-noise ra-
tios are 90 dB tor high-level inputs and
72 dB for the phono input with a 10-mil-
livolt signal level. Frequency response is
10 to 100,000 Hz +=0.25 dB. The tront-
panel headphone jack is intended tor
high-impedance phones.

The Mark XXXI power amplifier has
a continuous output of 50 watts per

(Continued on page 18)
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ADRS’

The curve that bent the
Cqsseﬂe Market out of shape.

10

RESPONSE (db)

20

You are looking at a distortion
measurement curve. It compares high-
frequency distortion found in other cas-
sette decks to the exclusive new AKAI
cassette line equipped with ADRS. The
results are extraordinary. ADRS elimi-
nates almost all distortion above 8,000
Hz. And only AKAI combines ADRS and
GX** Heads with Dolby to give you the
most perfect cassette recording in the
world today.

GXC-65D

Invert-O-Matic - Automatic Continuous
Reverse - Mechanism guaranteed twp
full years parts and labor

FREQUENCY (KHz)

Without ADR System

ADR System

Why settle for

100

@

0

BIAS BEAT DISTORTION (%)

Illustrated at left are the actual
output curves of a 13KHz signal from
a Dolby equipped cassette deck without
ADRS, and a comparable curve from a
new AKAI GXC-46D cassette deck with
ADRS, GX Head and Dolby. The clear,
undistorted signal is a pleasure to behold.
And an even greater pleasure to hear.

*Automatic Distortion Reduction System
**Glass and Crystal Ferrite Head

GXC-46D

second besf in cassette decks?

Only AKAI offers you ADRS, GX Heads and Dolby at a price
no more than you would pay for decks equipped with Dolby alone.

See ...and most of all hear.

. our revolutionary new GXC-46D and

GXC-65D. Your ears will make up your mind for you.

AKAI.

AKA! America, Ltd./P. O. Box 55055, Los Angeles, California 90055
For your nearest AKAI dealer call 800-243-6000 Toll Free. In Connecticut, 1-800-882-6500.
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

channel, both channels driven into 8
ohms. Harmonic and intermodulation
distortion are both under 0.1 per cent
(typically 0.02 per cent), and hum and
noise are more than 100 dB below rated

output. The Mark XXX and Mark
XXXl are identical in size — 15 x 4%4 x 8
inches —and in price: $200 each. A wal-
nut cabinet for either unit costs $25.
The Mark XXXI amplifier is also avail-

able in a mono version, with a continu-
ous-power output of 60 watts into §
ohms: other specifications are identical.
Price: $150.

Circle 118 on reader service card

Clark/4 CH-A
Four-Channel Headphones

N

W,

® THE David Clark Company has an-
nounced the availability of the Clark/4
CH-A four-channel stereo headset, the
manufacturer’s first such offering. The
large earpieces are of the isolating type,
with rectangular foam cushions enclos-

ing an internal volume (when on the
head) that exceeds 100 cubic centime-
ters. Each one contains two moving-coil
Mylar-diaphragm drivers, approximately
thirteen square centimeters in radiating
area and with a nominal impedance of 8
ohms. Power-handling capability for a
white-noise signal is 600 milliwatts con-
tinuous (2.2 volts into 8 ohms). Frequen-
cy response is uniform from 30 to 16,000
Hz. Pivoting yokes connect the ear-
pieces to a length-adjustable spring-steel
headband thickly padded with vinyl-clad
foam. An integral 10-foot coiled cable
attaches directly to the left earpiece and
terminates in two standard stereo phone
jacks —one for the front channels, the

other for the rear. The headset weighs
one pound.

An optional accessory offered with
the Clark/4 CH-A is the DC-2A **De-
rived Ambience” Decoder, a small, pas-
sive device that receives the two phone
plugs from the headset and plugs into a
conventional two-channel phone jack.
The DC-2A synthesizes a four-channel
effect from two-channel sources, and
also has some decoding capability for
matrixed four-channel recordings played
on two-channel equipment. Supplied
with the DC-2A decoder, the Clark/4
CH-A costs $95. Price of the headset
alone: $80.

Circle 119 on reader service card

TDK Tape Reel and Storage Case

""?. lr
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® TDK has made available a combina-
tion package consisting of a metal 7-inch
tape reel and a permanent molded-poly-
styrene storage case. The reel is manu-
factured of anodized satin-finish alumi-
num, and it has a standard slotted hub.
The case, which has an integral latching
mechanism that releases with the gentle

pull of a tab, is designed to permit access
to the reel without the removal of the
case from shelf or display rack. Adhe-
sive-backed blank labels are included for
identification of the case contents. The
complete package is designated Model
LR-7M; it is priced at $10.50.
Circle 120 on reader service card

Dual 1214 Automatic Turntable

® Duar’s latest automatic turntable,
the Model 1214, is also the least expen-
sive in the company’s line. The three-
speed (333, 45. and 78 rpm) design has

the familiar Dual operating controls, in-
cluding speed-selector lever, start/stop
switch, and a selector for 7-, 10-, and 12-
inch record diameters. For manual oper-
ation the platter begins rotating when the
tone arm is moved away from its rest.
The tone-arm cueing control is damped
in both directions of travel. The low-
mass tone arm is balanced by means of
an adjustable counterweight, and stylus
force is set with a calibrated dial. The
anti-skating compensation has three
fixed adjustment settings: the intermedi-
ate adjustment is set at the factory and is
Judged optimum for the majority of car-
tridges, but it can be altered by the user
at a later time. The arm is recommended

for use with tracking forces as low as 1Y4
grams. Other features of the 1214 in-
clude a platter-speed control with a
range of =3 per cent, and an automatic
spindle that accommodates a stack of up
to six records. Dimensions of the motor-
board are approximately 10%4x 13
inches, with clearances of at least §
inches above the motorboard and 2%s
inches below required for correct instal-
lation. Price: $109.50. Bases in walnut-
grain plastic ($8.95) and oiled walnut
($12.95) are available: a dust cover is
also $12.95, and a Scandinavian-style
base and dust-cover combination costs
$39.95.
Circle 121 on reader service card

3M Recording Basics Booklet

® 3M has revised and updated its pa-
perback booklet Recording Basics, a
fifty-page guide to the important aspects
of magnetic recording written on a begin-
ner’s level and liberally illustrated with
diagrams. The booklet begins with an
introduction to sound and the musical

18

significance of frequency and dynamics.
The theory of tape recording is covered
in part two, and the chapters following
treat such subjects as tape formats
(cassette, eight-track cartridge, and open
reel), recording levels, editing, speech
recording. tape types, maintenance, and
practical recording tips. There are also
short sections on chromium-dioxide

tapes and the Dolby noise-reduction sys-
tem. The booklet ends with a ten-page
glossary of audio and recording terms.
Single copies of Recording Buasics are
available free of charge from 3M dealers,
through the Readers Service Card (see
below), or by writing Dept. Ma 3-8 SR.
Box 33600. St. Paul, Minn. 55133.
Circle 122 on reader service card
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a major achievement in
tape technology:

A totally new
transport drive system
has produced
the first cassette deck with
record and playback
wow and flutter
of less than 0.07%?

Measurably better than
any other cassette deck
in the world.




THE TEAC 450

with enhanced Dolby' system.

No other cassette .
deck can touch it.

Here’s why it has no peer

among cassette decks

and why its specs are matched

by only a few reel-to-reel decks.

TEAC can now announce a re-
markable achievement in sound:
a cassette deck with an enhanced
Dolby system, and record and play-
back wow and flutter of less than
0.07%! This WRMS measurement
is not just an abstract statistic; it
is a measurement that assures you
a steady, flutter-free sound pre-
viously unheard of in cassette
decks. This is measurably better
than any other cassette deck in
existence!

How did we do it? With a hard-
headed, uncompromising philos-
ophy of design leadership, and
incredible quality control.

The heart of this accomplish-
ment is TEAC’s new transport
drive system—a system with all
new parts and exceptional critical
tolerances.

tape to be transported at a much
steadier rate, smoothing the tape
flow and greatly reducing one of
the significant components con-
tributing to wow and flutter.

Item:
our new clutch

Until now cassette decks had
clutches that, because they were
mass produced, had variations
that created unacceptable vari-
ants in tape torque and head-to-
tape contact. Our new slip clutch
for the supply and take-up reels

+ 020

+ 0.10

has been ecriti-
cally machined
to giveoptimum

0.10 +

N
TS VAR RSN SV

torque — perfect
balance of ten-
sion between

0.20 l TIME (seconds)

take-up reeland
capstan. This

1 2 3 4 5 6

(Actual wow and flutter chart of the 450 shows WRMS

helps eliminate
another of the

i
7 8 9 10

measurement of considerably less than 0.07%.)

Item:
our new capstan

A newly designed capstan has a
shaft with a diameter of 2.4 mm.
The shaft has a critical tolerance
of 0.15 microns (the accompanying
diagram shows this 0.5 micron
tolerance enlarged 4000 times).
This perfect roundness allows the

+ 0.6

+03

0.3}

0.6 : ==

(Actual tape speed chart using TEAC
test tape with 3 kHz signal is extremely
constant over 30 minute time span.)

causes of wow and flutter, and
reduces level fluctuation (drop-
outs) to a new low for cassette
recording.

Item:
our outer rotor motor

Our hysteresis synchronous mo-
tor has the outside revolving,
rather than the inside—as in a
normal motor.
The flywheel is
exceptionally
large (93mm)
and has twice
the mass of any
other TEAC fly-
wheel. This increases the inertia
and stability of the transport drive
element which pulls the tape.

Our outer rotor motor is even
dynamically balanced, to be com-
pletely free of
rotation varia-
tion! It drives
the capstan
flywheel
with a pro-
fessional
quality flat
belt made
of a new A

synthetic )
material created w
for minimum ;

stretch and maximum durability.

\
gy
B/

T -~ aand b
- OF A MILLIMETER

(Actual “Roundness” tolerance of the
450 capstan shaft shows enlarged critical
tolerance of 0.15 microns.)



CASSETTE DECK

Item: our enhanced
Dolby system

TEAC has given Dolby circuitry
a significant new flexibility: our
exclusive Dolby FM / Copy control.
In the past, when recording Dolby-
ized tapes or Dolbyized FM broad-
casts, the high-pitched emphasis
of the encoded Dolby signal was
heard as you monitored —an inac-
curate and disturbing represen-
tation of the sound being recorded.
The exclusive TEAC Dolby FM/
Copy switch decodes the Dolby sig-
nal for monitoring, while leaving
the recorded encoded Dolby signal
undisturbed.

While today there are only a
handful of Dolbyized FM stations
broadeasting throughout the coun-
try, TEAC has created this for-
ward-thinking feature to enhance

BIAS

your enjoyment of their signal.

And for good measure, we've
added an automatic output stabi-
lizing network that maintains Dol-
byized levels despite changes in
the line levels!

So what else is new?

Literally dozens of new exclu-
sive TEAC features—both elec-
tronic and mechanical —can be
found on the 450. For instance:

Three-level bias and equalization.
Flick the two switches and in-
stantly adjust for normal, high
output or chromium dioxide tapes.
A vital, but neglected feature in
other cassette decks.

Automatic timer circuit. You can
plug into an external timer and
control your entire system when
you're not present. The 450 will
turn on automatically, come out of
pause, record, then shut off any
connected component, as well as
its own electronics, at the end of
the tape!

"N voe

NORMAL

Mic|ltine mixing. A feature of
reel-to-reel decks now found on the
450. Professional slide controls al-
low you to mix 2 mic inputs and 2
line inputs to create voice and
stereo instrumental mixing.

Lighted tape run indicator. A
glance at the 450 from across the
room tells you the tape is flowing
normally.

Two heads. A record-playback
head and an erase head of a new
material called Permaflux —the
lowest distortion head ever made.

Solid-state triggering devices.
Solid-state switching and the eli-
mination of relays further en-
hance reliability.

Signal-to-noise ratio of 60dB.
This important rating places the
450 with the finest in reel-to-reel
decks. Which translates into su-
perior sound.

DOLBY NR poLBY TIMER

FM/COPY

LED. A light emitting diode
backstops your 2 VU meters by
warning you of transient high-
level highs, and helps vou avoid
saturation distortion (about which
we've spoken in a previous ad).

What does it
all add up to?

A cassette deck that isin a class
by itself. A sophistication in tape
technology that is exclusive with
TEAC.

The TEAC 450 has the flexibility
to function as a complete record /
playback unit, or as an integrated
component in a total system. It is
a pace-setter for the industry.

And to top it all, TEAC now of-
fers a two-year warranty on all
parts and labor —a warranty that
reflects total confidence in our
superior TEAC engineering and
workmanship.

That 0.07% wow and flutter
may be much better than anyone
else’s cassette deck. But itisonly a
hint of things to come from TEAC.

Only a hint.

Here are the specs:

Heads

Two, erase and record-playback, 4 track
2 channel stereo.

Motor

Hysteresis synchronous outer-rotor motor
Wow and Flutter

0.07% (wrms)

Frequency Response

30-16,000 Hz (Chromium dioxide tape)
Signal to Noise Ratio

60 dB (with Dolby process)

Dimensions

6'%16" (H) x 17%%" (W) x 1056" (D)
Features and specifications subject to change
without notice

* Dolby is a trademark of Dolby Laboratories, Inc.
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TEAC

The leader.Always has been.

TEAC Corporation of America » Headquarters: 7733 Telegraph Rd., Montebello, California 90640
TEAC offices in principal cities in the Un#ted States, Canada, Europe, Mexico and Japan.



The first NEW |
amplifier design

the ORIGINAL
Super Amp

You remember the first super pow-
er amplifier - the Crown DC300. Well, most
of its competitors are still using those six
yearold circuit designs pioneered by Crown.
Most every amp but Crown's new DC300A -
a totally redesigned amplifier inside and
out. Frankly, the DC300A is not created for
the hi fi mass market, but for demanding
commercial and professional applications.
However, we know there are discerning
audiophiles, perhaps like yourself, who can
appreciate the difference.

The new DC300A has double the num-
ber of output transistors, effectively twice
the muscle of the old DC300 for driving
multi-speaker systems. Each channel has
eight 150-watt devices for 1200 watts of
transister dissipation per channel. Ad-
vanced electronic output protection per-
mits the DC300A to drive the toughest
speaker loads at higher outputs before go-
ing into protection, and even then there are
no annoying flyback pulse noises or DC
fuses to blow.

The new DC300A has unprecedented
signal purity. IM and harmonic distortion
ratings are .05%, although typically below
.025%. Hum and noise rating is 110dB be-
low 150 watts, while typically -122dB. The
difference in increased listening comfort
is impressive.

Although totally new, the DC300A has
inherited some important traits from its
predecessor:

PRICE — still under $700

WARRANTY — three years on all parts,
labor and round-trip shipping

POWER RATING — 150 w/ch continuous at
8 ohms; power at clip-point typically 190
w/ch at 8 ohms, 340 w/ch at 4 ohms, 500
w/ch at 2.5 ohms, or plug in two parts for

600 watts continuous mono power at 8 ohms.

There are many new super-power am-
plifiers. But when you buy a Crown DC300A,
you're buying more than just anamp. You're
buying the Crown company — a professional
audio equipment manufacturer with a 26-
year reputation for solid quality and lasting
value. There are thousands of Crown amps
in the field still working to their original
specifications, and still outperforming most
new amps. Visit your Crown dealer to hear
the difference. For detailed product data,
write Crown International, Box 1000, Elk-
hart, Indiana, 46514.

crown
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Quadradisc Longevity

In the December 1972 issue Julian
o Hirsch tested the RCA Quadra-
disc for compatability and record wear,
but only on four-channel supersets. How
long would such discs last on a Sears
console or a teeny-bopper’s portable ste-
reo player? Not ull records are pluyed

on high-quality equipment, you know.
GARY STEFFINSON
Bellingham, Wa.

You raise a good point. Let’s con-

« sider what happens to an ordi-
nary stereo disc on a $20 portable play-
er. Every time the disc is played. the
groove walls are subjected to consider-
able abuse. The microscopic ridges that
embody the higher recorded frequencies
have their “tips” physically knocked off
or deformed by the unyielding stylus.
The resulting damage and groove debris
produce noise and loss of highs. This is
of no concern to someone listening to the
record on a player that is unable to re-
produce either the original high frequen-
cies or the noise that has replaced it. But
when the damaged disc is played on a
wide-range component system, it sounds
just as you might imagine.

It seems to me that much the same sit-
uation would have to occur when a
Quadradisc is played on a low-quality
heavy-tracking record player. The high-
frequency groove modulation that em-
bodies the difference signals necessary
for four-channel reproduction would be
severely attenuated—and  probably
would not be recoverable during later
play on a discrete Quadradisc system. |
will be interested to see how the manu-
facturers of low-fi phonographs are going
to handle the playing of the CD-4 discs.
Although such manufacturers have no
particular problem in producing a $75
four-channel player for matrix discs, the
discrete disc presents a far tougher row
to hoe —but hoe it (I suspect) they will.

Incidentally, it was recently suggested
that the audible effects of groove-wall
wear caused by a conventional stylus
might be mitigated when a Shibata stylus
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cartridge (as is used with CD-4 discs)
is employed. The reasoning was that the
longer side-contact area of the Shibata
tip would, in effect, ‘“straddle™ the
damaged groove-wall areas.

Phono-Static Cure
I have a terrible problem with stat-
Q e ic electricity when playing rec-
ords. Not only do 1 get a slight shock
and draw a spark when handling my hi-fi
system, but I hear an intermittent crack-
ling, and dust is pulled out of the air to
land on the record. 1s there any way |
can solve this problem other than by
moving myself and my system to a damp-
er environment for the winter months?
HARVEY CAPONE
New York, N. Y.

By the time this answer appears in
o print the season of ultra-low
humidity will be over (in New York
City, at least), and much of Mr. Ca-
pone’s problem will have disappeared
for some months. However, for those
who are still —or will be —disturbed by
the various electrostatic phenomena that
cause trouble when records are played in
low-humidity environments, I have an
alleviating suggestion. If your record
player has a plastic dust cover, use
waterproof glue to cement a square
plastic sponge —like those sold for dish-
washing —to the inside of the cover.
Install the sponge in an area where it
will not interfere with the record-player
operation when the cover is closed —and
where it will not drip on the turntable. If
you keep the sponge slightly damp, per-
haps using an eyedropper to water it
when necessary, the air beneath the dust
cover should be moist enough to allow
electrostatic charges to leak off. The
normal air turbulence brought about by
the rotating turntable will produce all the
circulation necessary to insure distribu-
tion of the moistened conductive air over
the record surface.
If the sponge technique works in your
setup, you can add one final touch. Drill
a small hole through the dust cover at the
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point where the sponge is installed to
enable you to feed in water with the
eyedropper when the cover is in place.

The Medium vs. the Message [
I don’t understand the need for all |
e the de- and pre-emphasis equali-
zation thar one finds in records, tapes,
and FM broadcasts. Wouldn’t it be sim-
pler if the signals were handled “‘as is”
rather than introducing the possibility of
distortion by boosting and cuiting the
various frequencies?
BERNARD JARVIS
Brooklyn, N.Y.

Yes, it certainly would be sim-
« pler—but unfortunately distor-
tion and noise result if you don’r do the
equalizing. In each case it is some limita-
tion in the medium that creates the need
for equalization. To take your examples
in order, if the bass frequencies were cut
into a record without reducing their rela-
tive strength, the side-to-side swings of
the record groove would be several
times what they are now. Not that the
groove itself would be wider, but the
groove path would be displaced an ex- }
cessive amount to the right and left. This
would not only limit the playing time of ‘
the record, but would cause great diffi-
culty for phono-cartridge designers, who l
would have to cope with excessive dis-
placement of the stylus. At the high-fre-
quency end, the harmonics of most in-
struments would end up buried under
record-surface noise and other hiss
components introduced during the play-
back process. To minimize these effects,
the highs are boosted and the low fre-
quencies are reduced during recording,
and the reverse equalization is applied
during playback. |
A similar situation—and approach to
equalization —exists with tape. Instead
of working within the physical limita-
tions of the record groove and phono
cartridge, we have to contend with the
electromagnetic properties of recording
tape and tape heads. In respect to FM
broadcasting, the potential difficulty
handled by pre-emphasis/de-emphasis |
(high-frequency boost and cut, respec-
tively) is simply that of overriding the |

high-frequency noise inherent in the
broadcast and reception processes. ‘ r t

In other words, we find that for the ea ou e
most efficient storage, transmission, | ‘
and/or recovery (reproduction), a signal @ ’ @
has to be ‘‘conditioned” or equalized | l s m o s
according to the specific demands of the - , ,
medium (disc, tape, or FM) in which it is |
| and lte ur
1
Because the number of questions we ® '
receive each month is greater than co .ns r
we can reply to individually, only | | ®
those questions selected for this col- | |
umn can be answered. Sorry!

to operate.

DISTILLED LONDON DRY CIN, 90 PROOF. 1(0% GRAIN NEUTRAL S3IRITS.
W.&A.GILBEY, LTD., DISTR. BY NATICNAL DISTILLERS PRODUCTS Co,, N.Y,C,
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RECEIVERS
TUNERS
AMPLIFIERS

LOW
PRIGES

ON FAMOUS BRAND
NATIONALLY ADVERTISED

STEREO
COMPONENTS

FAST DELIVERY

FACTORY SEALED CARTONS
WRITE TODAY FOR OUR QUOT

A.D.R.
AUDIO

6200 CHILLUM PLACE N.W
WASH., D.C. 20011
(202)

723-6060
SEND FOR
OUR FREE
CATALOG

SPEAKERS

CARTRIDGES
COMPACTS

TAPE
RECORDERS
DECKS

ALL
STEREOD
SYSTEMS

CIRCLE NO. 1 ON READER SERVICE CARD

300 ohm
system,
VHF.UHF.FM,
300 ohm input and
four 300 ochm outputs
using twin lead wire.

List $43.95

HOME TV/FM

MULTIPLE SET
SOLID-STATE

AMPLIFIERS

Amplifies TV/FM signals
for distribution to
every set in the house!
* Five different models for
every reception requirement.
e For Color...Black & White ...
FM/FM Stereo.

WRITE DEPT. SR-6
FOR CATALOG NO. 20-594.

THE FINNEY COMPAN

34 W.Interstate Street

Bedford. Ohio 44146

CIRCLE NO. 22 ON READER SERVICE CARD

AUDIO
BASICS

By RALPH HODGES

FREQUENCY RESPONSE

FREQUENCY RESPONSE has always been a much-touted high-fidelity speci-
fication — probably because it lends itself so well to the numbers game.
But a simple statement of the highest and lowest frequencies a device can
produce (or reproduce) does not tell you as much as you may think about
how it will actually sound. You do have a clue to the audible significance of a
response specification if there is information about how uniformly the fre-
quencies are reproduced. Deviations from an even or flat frequency re-
sponse are expressed in decibels (dB). A specification of, say, 20 to 20,000
Hz £3 dB means that at no frequency between those extremes is there an
upward deviation (+) or a downward deviation (—) that exceeds 3 dB. The
smallest change in the strength of a steady tone that the ear can detect is
about | dB. With most music, however, deviations from flatness of 2 or 3

| decibels are usually not audible.

Electronic amplifying equipment usually has no difficulty achieving an
almost perfectly ““flat” or even response over the audible range — generally
defined as 20 to 20,000 Hz. (The 20,000-Hz audibility figure is a little opti-
mistic for everyone except young children —and most animals). But the
electroacoustic, electromechanical, and electromagnetic audio devices
(respectively, loudspeakers, phono cartridges, and tape machines) in general
have difficulty achieving the high- and low-frequency extremes of the audi-
bie bandwidth. Many low to moderately priced speakers, phono cartridges,
and tape machines, for example, are barely able to reach 12,000 Hz or so. If
their response is “‘down™ 10 dB at 12,000 Hz (meaning it is 10 dB below the
signal strength at mid-frequencies), sounds such as the “shimmer” of cym-
bals are simply not audible. The manufacturer may claim a response up to
20,000 Hz, but if the 20,000-Hz signal has 20 dB less strength than the
1,000-Hz signal, it might as well not be there.

It is therefore evident that without a plus/minus qualification on the fre-
quency-response specification, you really don’t know very much about the
actual sonic performance. And, sad to say, even with a response specifica-
tion (unless it is somewhere close to +1 dB) you can’t predict sound quality.
For example, you might have two pieces of equipment, both rated 20 to
20,000 Hz +3 dB, that will have entirely different audible responses. As a

| very simple example of how that might occur, visualize two response curves,

one 3 dB up at 100 Hz, 0 dB at 1,000 Hz, and 3 dB down at 10,000 Hz, the
other 3 dB down at 100 Hz, 0 dB at 1,000 Hz, and 3 dB up at 10,000 Hz. A
speaker having the sound characteristics of the first curve will sound some-
what bassy or bottom-heavy. a speaker with the second curve will sound
slightly thin and perhaps even shrill. Yet both units could be legitimately
described as having a frequency response of +3 dB from 100 to 10,000 Hz.
Thus, if you are really concerned about frequency-response performance,
the numbers provided are not in themselves sufficient; you will also have to
see the unit’s frequency-response graphs with all test conditions spelled out.
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SELECTOR r —

rPHONO-l
) w
’

AUX (2-CH)
\ SYNTHESIZER
“DISCRETE 4 -cH DECODER

Qs SYNTHESIZER—\
‘ SURROUND
HALL i
4

PLAYBACK

® @
o

TAPE REC

PHASE
A MaTRIX

Touch the magic function control on our QRX 6500
receiver and you can quadraphonically reproduce any
program source. Set it to QS Regular Matrix to decode
discs, tapes or broadcasts encoded with our

QS Regular Matrix system. Use the “Surround” position
for most pop and rock music; set it on *‘Hall” for live
recordings and most classical music. Use the

“Phase Matrix” setting for your SQ records. Synthesize
regular stereo into four-channel with the two

QS Synthesizer positions the same way —stereo will
sound better than ever. And of course the QRX series
handles any truly discrete tape or cartridge.

All in all, unmatched in separation and localization, the
vario matrix is a unique advancement by Sansui

SaIlSllL

REGULAR MATRIX

RESULAR

/ Qs MATRIX
SURROUND
HALL

vario
aal=t{d) &
the
magic
matrix
by
Sansui

engineers that can create a true 360-degree sound field.
And it’s available exclusively in the Sansui QRX receiver
series. Rated X" for excellence, the entire series is
today what others can only promise you for the future.

SANSUI ELECTRONICS CORP.

° Woodside, New York 11377 « Gardena, California 90247
ELECTRONIC DISTRIBUTORS Canada
SANSUI ELECTRIC CO., LTD., Tokyo, Japan ¢« Sansui Audio Europe S. A., Antwerp. Belgium
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1931: Join the Navy to get away.

SKy Ships

The Navy goes everywhere.

For Broad Experience
JOIN THE U.S. NAVY

In1931, Navy flying
offered an exciting new
way to get away and
see the world.

Today, young men
and women still join
the Navy to seek
adventure in distant
lands. But whether it’s
in Naval Aviation or
any other branch of the
Navy, when you join
today, you get
your chance to
succeed.

————




1973: Join the Navy to get ahead.

And you become part of a top-notch team of Navy pros.
If you qualify, the new Navy has over 300 jobs that
can help you get ahead. Three hundred active,
interesting jobs made to order for pecple who want to
succeed, who want to work, and want to go places
fast. They’re the kind of jobs that keep your head busy,
that keep your muscles in shape, that you can really get
manll involved in. Like aviation mechanics, weather predicting,
= \; === cven plumbing and sheet-metal work. You get
S ~==" training for the kind of job that
)i % gives you somewhere to
: %% go while you're in the
Navy, and later, if you decide to leave.
But there are other reasons for joining
thenew Navy. Like travel. Join the Navy ®
and see the world is truer today than ever.
And you'll be traveling in style. Our
famous bell bottoms are now being
updated by the handsome new uniform
on the two men at the far right. Like
money. More than $340 a month after
just four months makes you the best-paid-
sailor in history... plus one of the best
retirement plans in the world and other
fringe benefits. Like people. Making
. life-long friendships is one Navy tradition that will never change.
If you think you’ve got what it takes to make it in the new Navy, send
in the attached coupon or call toll-free 800-841-8000, 24 hours a day, seven

d k.
R Be a success in the New Navy




The 400 millisecond miracle.

Most people
seem to take for
granted the
smooth, effort-
less way in which a Revox works.

And that is as it should be.

For a great deal of time, effort and
sophisticated engineering have gone
into translating extremely complex
function into lightning quick, respon-
sive operation.

For example, when you press the
play button of a Revox, you set in mo-
tion a sequence of events that take
place with the precision of a rocket
launching.

It begins with a gold plated contact
strip that moves to close two sections
of the transport control circuit board.

Instantaneously, the logic is checked
for permissibility. If acceptable, a
relay is activated.

Within 15 milliseconds, power is
supplied to the pinch roller solenoid,
the brake solenoid, the back tension
motor, a second relay and, at the same
time, the photocell is checked for the
presence of tape. If present, Relay
One self-holds.

Elapsed time, 25 milliseconds.

At 30 milliseconds, Relay Two
closes and puts accelerating tension

on the take-up motor.

The logic checks are now complete
and power is available to actuate all
necessary functions.

From 30 milliseconds to 300 milli-
seconds, mechanical inertia is being
overcome and the motors and sole-
noids are settling down.

By 300 milliseconds, the brakes have
been released, the pinch roller is in
contact with the capstan shaft, the
tape lifter retracted, the playback mut-
ing removed and the motors have
come up to operating speed.

At 350 milliseconds power is cut off
from Relay Two, which changes over
to another set of contacts, releasing
the accelerating tension on the take-up
motor and completing a circuit
through Relay One that, in turn,
restores normal tension to the
take-up motor.

Total elapsed time, 400 milliseconds.
The Revox is now in the play mode.

And it’s all happened in a fraction of
the time it takes to read this sentence.

The 400 milli- &
second miracle. & :
More proof that &
Revox delivers
what all the rest
only promise.

Revox Corporation 155 Michael Drive, Syosset, N.Y. 11791. Calif.. 3637 Cahuenga Blvd. West, Hollywood 90068
England: C.E. Hammond & Co., Ltd., Lamb House, Chiswick, London W4 ZPB. Available in Canada.
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»/ | TECHNICALTALK

v/ ' By JUUAN D HIRSCH

® HI-FI 1S STILL A BARGAIN: Although interna-
tional finance is as mysterious to me as | imagine an
integrated circuit would be to a Swiss banker, 1
have no doubt that the devaluation of the dollar will
result in somewhat higher prices for most hi-fi com-
ponents on the American market. If a price increase
of perhaps 10 to 15 per cent seems to be the “‘last
straw”’ to someone who has been planning and sav-
ing money toward a substantial investment in a ste-
reo or four-channel system, 1 would like to offer
some historical perspective by way of consolation.

Rising living costs, in many cases, go hand-in-
hand with deteriorating service or quality. Paying
more for less is hard to accept; the least one should
expect is a maintenance of standards, if not an im-
provement. | submit that there are few industries
that can match the record of the hi-fi component
manufacturers in delivering consistently greater
value for our inflated dollars.

The other day I unearthed some of the spec
sheets and test data on my first *“hi-fi”” system, circa
1949. Anyone who flinches at some of today’s

Williamson circuit delivered about 10 watts of au-
dio with less than 0.1 per cent distortion. To do this,
my ‘“‘home-brew’ power amplifier required two
chassis (one for the power supply, one for the am-
plifier components), took up almost as much space
in my cabinet as some of today’s ‘‘bookshelf”
speakers, and weighed somewhat more to boot. A
simple homemade preamplifier, without tone con-
trols, accepted my tuner and phono inputs. Total
cost: $75.

In the late 1940’s, tuner kits were nonexistent,
and most audiophiles were content to buy one of the
few commercially available units. The wide-band
discriminators and stable tuning circuits of today’s
FM tuners were unheard of then, so frequent retun-
ing of the station was necessary, sometimes even
when the tuner had AFC circuits. | bought the best
I could afford, at a cost of $57.50.

Manual turntables and tone arms were heavy,
clumsy, and expensive. The best available car-
tridges tracked at about 6 grams, and a diamond sty-
lus was a luxury. Like many others, | settled (at

prices should consider what
the audiophile of yesteryear
had to cope with. We were
mostly ‘“‘do-it-yourselfers’ for
two good reasons: there was an
appreciable cost advantage,
and one’s choice among the
few factory-produced products

TESTED THIS MONTH

Connoisseur BDC/2 Record Player
Sony TC-377 Stereo Tape Deck
Magnavox K8896 AM/FM Receiver
Hitachi HS-350 Speaker System

first) for a $39 record chang-
er—and it was not nearly as
good as today’s models in the
same price range, by the way.
The cartridge was a magnetic
type with an exalted (and large-
ly undeserved) reputation; it
cost $17 with a sapphire stylus.

was, by today’s standards, se-
verely limited. In those days, before the appearance
of the acoustic-suspension speaker, most speaker
enclosures were floor-standing bass-reflex types.
Other designs, such as the so-called “‘back-loaded
horn,” cropped up from time to time. I chose to
build a corner enclosure of the latter type, and in-
stalled a 12-inch “full-range” driver, the GE S-
1201D, one of the most popular low-priced speak-
ers of the time. Total cost: $38.50.

The power amplifier, of course, was the ubiqui-
tous Williamson. In a day when distortion levels of
4 or 5 per cent were considered to be ‘“hi-fi,” the

JUNE 1973

The total cost of that system
(mono, of course) in 1949 was $227, without hous-
ings. If stereo had existed then, another amplifier
and speaker would have increased the cost to about
$340. If we assume that the 1949 dollar was worth
about double today’s dollar —a reasonable estimate,
1 think —the cost of a rudimentary stereo system
was the equivalent of $680 in 1973 currency.

For approximately that same amount, one can
now assemble a system of unimaginably (by the
standards of 1949) high power, wide range, and low
distortion. A number of modern $60 to $80 speak-
ers are more accurate reproducers, in every way,
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than any but a handful of the most expensive speak-
ers of that day. A good automatic turntable, with a
cartridge able to track at less than 1.5 grams, now
costs in the vicinity of $100 to $150, and far sur-
passes in performance the best professional and
broadcast equipment of the early 1950’s.

For perhaps $350, one can now buy a receiver
with a tuner that is drift-free, has several times the
sensitivity and selectivity —and a fraction of the dis-
tortion —of early FM tuners, and provides stereo
reception in addition. Each of the two built-in am-
plifiers in the receiver is at least three times as
powerful as my early Williamson, and has distor-
tion at least as low. All this in a package that is

smaller, lighter, and much cooler than the William-
son two-chassis power amplifier alone, and able to
operate for indefinite periods without re-alignment
or tube replacement.

Regardless of the impending price increases, it
seems evident that hi-fi components are today a
bigger bargain than ever. For the same level of per-
formance we accepted a few years ago, they actual-
ly cost fewer inflated dollars. For the same total
cost, in terms of the current buying power of the
doliar, they offer vastly superior performance, con-
venience, and reliability. It is a pity that the same
cannot be said for food, clothes, housing, public
transportation, and other aspects of modern living.

EQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

Connoisseur BDC/2 Record Player

® THE British-made Connoisseur BDC/2 record player,
imported by Hervic Electronics of [.os Angeles, is a com-
pact, high-quality, single-play turntable with a manually
operated tone arm. It is supplied on a wooden base with
a clear plastic dust cover. The cast-aluminum platter is
10Ya inches in diameter and weighs 3Y4 pounds. A 450-
rpm synchronous motor drives the platter via a soft rub-
ber belt. The playing speeds (either 33Y3 or 45 rpm) can
be selected by rocker levers that shift the belt 1o a differ-
ent diameter of the drive pulley. Moving the start lever
to ON simultaneously switches on the motor and gives
the platter a push to reach synchronous speed in a frac-
tion of a revolution. When the lever is moved to OFF, a
rubber tip brakes the platter 1o a fast stop.

The tone-arm shank is a straight low-mass tube, 8%¥s
inches from stylus to pivots. The plug-in shell permits the
cartridge to be adjusted for minimum tracking error
(at a 2¥s-inch radius) with the aid of a simple alignment
protractor supplied with the unit. After the arm is bal-
anced with its adjustable counterweight, a slight addition-
al rotation of the weight establishes the desired tracking
force. Instead of providing a calibrated scale on the arm
or the weight, Connoisseur supplies a separate balance-
type gauge for tracking-force adjustment.

The pivot design of the tone arm is quite unusual. It
employs gimbal construction, but the gimbals do not
rotate in the vertical and horizontal planes as in other
arms: instead, their pivots are inclined at 45 degrees to
the horizontal. This makes it possible to apply anti-
skating correction with a simple, friction-free lever and
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sliding weight mounted on one gimbal that moves only
slightly (and entirely in the vertical plane) as the arm
traverses the record. The arm’s cueing system employs a
rubber-covered support that rises under the arm, near the
pivots, when a cue control is rotated. Its descent is vis-
cous damped. The Connoisseur BDC/2, with its dust
cover in place, is |52 inches wide, 13%4 inches deep,
and 4%s inches high: it weighs only 7 pounds. Price:
$129.50.

® Laboratory Measurements. The rumble level of the
BDC/2 was on a par with that of the best automatic and
belt-driven single-play turntables. Unweighted, it was
—36 dB, and with the vertical components canceled out,
it was —39 dB. With RRLL audibility weighting, the
rumble was a very low —55 dB. Wow and flutter were
each only 0.04 per cent at either speed. The turntable
speeds, which were unaffected over a line-voltage range
of 95 to 135 volts, were about 0.8 per cent fast on one
sample and accurate on another. To put the matter in per-
spective, the speed error found in the first sample is about
that of a good cassette recorder. The tone-arm tracking
error was less than 0.5 degree per inch for any record
radius between 2 and 6 inches. The tracking force gauge
showed no measurable error when compared with our
laboratory gauge, and its unambiguous indications make
it possible to set any force up to 6 grams (in increments
of 0.5 gram) with essentially zero error.

The anti-skating setting proved to be quite noncritical,
and when set somewhat higher than recommended gave
correct compensation over an entire record side. (Most
good tone arms we have tested have had recommended
settings somewhat lower than the optimum setting in our
tests.)

The arm friction was low, as evidenced by its com-
pletely free drift —both vertically and horizontally - when
balanced to zero force. The cueing system worked
smoothly, with a rapid lift (less than | second) and a de-
scent time of about 3 seconds. That time can be shorten-
ed by raising the arm only partially, since the cueing lever

(Continued on page 34)
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anything II could do 111 can do better!

Several years ago, we decided that our next challenge would
be to go beyond the best there was. Our computers told us
we had taken the existing cartridge structure and stylus as-
sembly of the V-15 Type Il Improved as far as we could,
and that hereafter, any improvement in one performance
parameter would be at the expense of performance in some
other parameter.

Therefore, over the past several years, a wholly new lami

nated cartridge structure has been developed, as was an
entirely new stylus assembly with a 25% reduction in effec-

tive stylus mass! These developments have resulted in opti-
mum trackability at light tracking forces (34-1%s grams
truly flat, unaccented frequency response, and more ex-
tended dynamic range than was possible even with the
Type 1l Improved, without sacrificing output level!

If you like its sound today, you will like it even more as
time goes on. In fact, to go back to any other cartridge after
living with the Type Il for a short while is simply unthink-
able, so notable is its neutral, uncolored sound. You must
hear it. $72.50.

INTRODUCING THE NEW

5 V-15TYPEIII
Super-Track “Plus” Phono Cartridge

Shure Brothers Inc. « 222 Hartrey Ave. « Evanston, Ill. 60204
In Canada: A. C. Simmonds & Sons Ltd
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will hold its position at any intermediate setting. There
was a slight outward drift of the arm (only a couple of
grooves) during the full descent time, but none at all dur-
ing a partial descent. We had to use some care to avoid
jarring the unit when the arm was raised (at least at the
I-gram force we used) to prevent excessive outward shift
of the arm on the lift.

® Comment. Although the functional design of the
Connoisseur BDC/2 lacks some of the glamour and visu-
al impact of more expensive players, it has sacrificed
nothing in performance. Not only are its measured char-
acteristics at least as good as those of most record players
selling for much higher prices, but it is easy to use and
free of annoying idiosyncrasies or potential trouble areas.
The spring suspension of the turntable on its wooden
base proved to be highly effective in physically isolating
it from the surroundings. Even when it was placed direct-

ly on a speaker cabinet, there was no tendency toward
acoustic feedback at any reasonable listening level.

With unusual candor, the data sheet accompanying the
BDC/2 points out that the unconventional pivot design
causes the cartridge shell to rock slightly from side to
side as it moves across the record (but not in excess of
about =1 degree). Frankly, we could not detect any tilt
by visual inspection, and we would not have been aware
of the effect had it not been for the manufacturer’s warn-
ing. In any case, it is an insignificant matter, since it is
doubtful that most cartridges are mounted in their tone
arms within | degree of the correct attitude to the record.
The Connoisseur BDC/2, all in all, is one of today’s
better values in a rugged, honestly made record player.
We found no audible problems, and anything that ‘‘mea-
sures” significantly better on our instruments would cost
considerably more.

For more information, circle 105 on reader service card

Sony TC-377 Stereo Tape Deck

® TuE Sony TC-377 is an excellent example of the pres-
ent state of the art in medium-price, open-reel recorders.
It is a three-head, three-speed (7Y2, 3%4, and 17s ips),
quarter-track, open-reel deck with a single induction
motor driving the capstan and tape reels. The reel spin-
dles are equipped with integral spring-loaded reel locks.
The deck’s walnut base, when stood upright, holds the
transport at a convenient backward-sloping angle. And if
horizontal installation is desired, removing the base and
remounting it reversed provides a gently sloping horizon-
tal panel. To the left of the head assembly is a speed
selector and a pause lever that locks when fully depressed
and releases with a slight upward push. The locking ac-
tion is effective only when the transport is in operation.
To the right of the heads is a large function-selector
knob, with positions for normal tape motion, fast forward,
rewind, and stop. Its action is entirely mechanical. The
retracting capstan pinch roller makes tape loading a sim-
ple wrap-around procedure. Below the heads are two illu-
minated meters, indicating recording and playback levels.
Flanking them are the four recording-level controls, pro-
viding independent level adjustment and mixing capability
for high-level (line) and microphone inputs. To their left
are the left- and right-channel record-interlock levers, and
a microphone-input attenuator that reduces sensitivity of
the microphone inputs by 20 dB to prevent overload from
high-output microphones such as the Sony electret-con-
denser models and/or from very loud live music. Below
these controls are the two microphone-input jacks (V4-
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inch phone jacks for low- to medium-impedance micro-
phones) and a stereo-headphone jack for 8-ohm phones.

Completing the front-panel controls are the power
switch. a recording-bias switch, and two tape-monitor
switches. These connect the playback outputs either to
the input signals (source) or to the playback amplifiers
(tape). The bias selector has positions for “‘normal™ and
“special” tapes such as Sony SLLH-180. Set into the left
side of the cabinet are the line inputs and outputs, and a
playback-level control with a 20-dB range. Using the ex-
ternal jumper cables provided (or an optional external
mixer), it is possible to make sound-on-sound and echo
recordings. The a.c. line cord emerges from a similar
opening on the right side of the cabinet. The Sony TC-
377 is about 16Yz inches wide, 15Y2 inches high, and 84
inches deep: it weighs 24 pounds. Price: $389.50.

® Laboratory Measurements. The playback frequency
response over the range of the Ampex NAB test tapes
was +1.5,—3 dB from 50 to 15,000 Hz at 72 ips, and +2.
—1 dB from 50 to 7,500 Hz at 3%4 ips. Using Sony SLLH-
180 tape and the SPECIAL bias setting, the 7Y2-ips record-
playback frequency response was *+3 dB from 20 to
30,000 Hz, =2 dB from 30 to 25,000 Hz. At 3% ips, the
TC-377 still delivered a response flat within +2.5 dB from
30 10 20,000 Hz (actually =1 dB from 40 to 20.000 Hz)
and at 17s ips its response was +3 dB from 24 to 11,000
Hz. Even with “standard” formulation tape (Sony PR-
150) and bias, the 7Y2-ips response was +3.5 dB from 20
to 25,000 Hz and +2.2 dB from 30 to 20,000 Hz. At 3%,
ips it was =3 dB from 35 to 17.000 Hz. The 17s-ips re-
sponse was more typical of what we have usually encoun-
tered on open-reel recorders: =3 dB from 30 to 6,200 Hz.
The distortion for a 0-VU recording level with SLLH-
180 tape at 7Yz ips was only 0.75 per cent — well below the
recorder’s specification. The reference-distortion level of
3 per cent was reached at +9 VU (7Y2 ips). +4 VU (3%4
ips), and —1 VU (1%s ips). With PR-150 tape, the results
were similar, with overload margins of +9 at 7Y ips, +6.5
at 3% ips, and +1 at 1%s ips. The signal-to-noise ratio
with SLH-180 tape (referred to the 3 per cent distortion
level) was 65.5 dB at 7Yz ips, 58.3 dB at 3%4ips, and 49.5
dB at 17s ips. With PR-150 tape. S/N ratios were about
the same at the two lower speeds: at 7Yz ips it was 62.7
(Continued on page 40)
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Onkyo designed the TX-666 to be a
genuinely fine, total quality audio in-
strument with unmatched features.
Now the verdict is in. Two highly re-
spected evaluating experts — Hirsch-
Houk Laboratories for Stereo Review
(March '73) and High Fidelity (in its
May ‘73 issue) agree that the TX-666
is a winner!

Said Hirsch-Houk:” ... A4 first-rate
tuner and powerful, low distortion am-
plifier — a well-designed, well-con-
structed recerver . . . (with many) often
overlooked details of design and oper-
ating ‘feel’. Everything works smoothly
and  positively ... FM  Interstation
muting is flawless, free from noise or
‘thumps’. Dial Calibration is unusually
accurate ... FM Frequency Response
and Steveo Separation are exceptional-
ly uniform ... Alternate Channel Se-
lectivity is excellent ... (and il’s) as
sensitive as any on the market . .. Am-
plifier ratings are quite conservative
...at any outpul up to the rated 53W
(RMS) per channel . .. Phono-overload

We're Not
Just
Another

Pretty Face.

Onkyo
TX-666.

capability is extraovdinary . .. The TX-
665 is an auspicious enlry pjor Onkyo...”

High Fidelity Magazine's test ex-
perts made these comments; “The TX-
666 . . . is a solidly built, generally well-
planned unit . . . distortion readings at
frequency extremes are exceptionally
good . . . excellent in terms of harmonic
distortion . . . it stayed well under 0.2%
(THD) to the test limit. The amplifier
section proved a hard act to follow . . .
(In FM}) its thump-free behavior across
the dial is an attractive plus... The
TX-666 is a worthy introduction for
Onkyo.”

Prove it to yourself and audition this
fine instrument. As for its ‘“pretty
face”, you'll discover a smartly styled,
walnut cabinet with a brushed black
gold panel. The price for this superior
receiver is only $469.95. The TX-555
with 43W (RMS) per channel is avail-
able at a lower price.

ONKYO

Artistry in Sound

Onkyo Sales Section! Mitsubishi International Corp.

25-19 43rd Avenue, Long Island City, N.Y. 11101
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NEXT YEAR,THE WORLD
WILL BUY ABOUT °¢i7 BILLION
WORTH OF CONSUMER
ELECTRONICS EQUIPMENT.

SOMEBODY’S GOING TO
MAKE A LOT OF MONEY
FIXING IT WHEN IT BREAKS.

HOW ABOUT YOU?

Get ready for a bright new future in electronics
and build yourself a Bell & Howell
solid state color TV while you’re at it.

Get the facts.
Mail the postage-free
card now.
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If you like working

with your hands...
...you could have the kind of
basic skill and talent that could
lead to a more exciting, more re-
warding career in electronics.
World sales of consumer elec-
tronics equipment are climbing
higher every year. That means lots
of growth opportunities ahead for
the man who’s prepared to service
this equipment when it breaks.

Mail the card for all

the facts about...
... growing opportunities in elec-
tronics and how you can start to
get ready for them now. For a guy
who likes to work with his hands,
Bell & Howell Schools offers a
complete learn-at-home elec-
tronics program that includes
building yourself a Bell & Howell
solid state color TV! And when
you're through with the program,
we’ll help you find the job that’s
right for you.

If you’d like to start a
business of your own...
...start a full or part ime color
TV service business. Americans
own more than 94 million TV
sets —and movre than half
of new sets are color!
Being your own boss
needn’t be just a dream.
Some of our graduates
are doing it
right now!

Beyond color TV, there’s

a whole new world. ..
...of home entertainment elec-
tronic equipment — from stereo
systems to the new home video-
tape players. By 1985 the world
will be spending about $35 billion
a year on consumer electronics
equipment!

One thing’s certain, you’re

going to need...
...something to sell if you want to
build yourself a future. That’s
what this Bell & Howell Schools
program is designed to give you —
up-to-date technical skills that
employers are looking to buy.

Getting ready for a career

means you have to start with.. ...
...a hard look at what's happen-
ing in growth industries — like
solid state electronics.
Today, ther€’s hardly an industry
—or a leisure-time activity — that
1sn’t touched by electronics tech-
nology. That spells “opportunity”
for you — with the right training!

The Bell & Howell

solid state color TV you

build and keep is...
...an important part of your train-
ing because it gives you “hands
on” experience with solid state
equipment. Here are the technical
details:
* Ultra-rectangular tube
* 25-inch picture measured

diagonally
» full 315 sq. inch viewing area
* solid state modular circuitry
* 4 advanced IC’s
* 100 transistors
» 72 diodes
* individual plug-in circuit boards
» special UHF/VHEF tuning
features

* built-in self-service components.

If you’d like some personal

advice on your program...
... talk over problems with a quali-
fied instructor at one of our special
“help sessions” —scheduled at the
Bell & Howell Schools and in
many other cities. And you’re only
a toll-free telephone call away
whenever you'd like to discuss
your program with an instructor!

‘Electro Lab' is a trademark of Bell & Howell Company.

NEW. ... with your

first lesson, you get. ..
...the brand-new Laboratory
Starter Kit! A volt-chm-meter
(VOM) with design panels,
modular connectors, experimental
parts, battery power source. Gives
you immediate “hands on” ex-
perience with your very first
lesson.

NEW... you also build and

keep the newly-improved...
... Bell & Howell Schools
Electro Lab®! Gives you “hands
on” experience with precision
instruments you assemble and
keep:
Design Console. “Breadboard”
circuits without soldering for both
solid state and vacuum tube ex-
periments. Patented modular con-
nectors . . . transistorized dual-
range regulated DC power supply
... 12.6 volt center tapped AC
power supply . .. sine and square
wave signal generator . . . test
speaker.
Oscilloscope. Professional tech-
nician’s diagnostic instrument.
5-inch screen ... wide-band. ..
sharp screen images . . . calibrated
for peak-to-peak voltage and time
measurements . .. 3-way jacks for
leads, plugs.
Transistorized Voltmeter.
Measures current, voltage, resist-
ance on large dial . .. combines
vacuum-tube voltmeter with
multimeter . . . sensitive, 4-inch,
jewel-bearing d Arsonval
movement

! (25-inch
{ picture

*< measured
i ., diagonally)
Get the facts.
Mail the postage-free card now.

If card has been removed, write:

An Electronics Home Study School

DeVRY INSTITUTE OF TECHNOLOGY 506
BELL & HOWELL SCHOOLS

4141 Betmont, Chicago, lllinois 60641



dB. An appreciable amount of hiss was added when the
microphone inputs were used at full gain, reducing the
S/N ratios by 5 to 8 dB. The input sensitivities were 48
millivolts (line), 0. 14 millivolts {(mic), and 1.75 millivolts
{mic/atten). The microphone input overloaded at 0.2 volt;
with the attenuator this was increased to 2 volts. The 0-
VU playback output was 0.83 volt. The meters were
slightly more damped than standard VU™ characteris-
tics would dictate.

The tape transport operated at exact speed at 3%4 ips,
and it was 0.3 per cent fast at the other speeds. Wow was
insignificant at 0.02 per cent and flutter was very low:
0.08 per cent (7Y2 ips), 0.085 per cent (3%4 ips), and 0.15
per cent (17s ips). In fast forward and rewind, a 1,800-
foot reel of tape ran through in 141 and 134 seconds,
respectively.

® Comment. The figures above speak for themselves.
Not only does the Sony TC-377 easily surpass its rated
performance, but it clearly shows the advantages of the
open-reel format over the cassette. At the two higher
speeds, the frequency response, signal-to-noise ratio. and
flutter are substantially better than those of the best cas-
sette recorders (although those with the Dolby noise-re-
duction system come very close to the low noise level of
the TC-377). The considerable overload margin allows
meter excursions “‘into the red”” without fear of distor-
tion—a luxury not available with most cassette units.

The sound quality, neediess to say, was excellent. We
heard no significant difference between 7Y2 and 3%, ips,
although the measurably lower noise and greater over-
load margin of the higher speed would certainly prove
advantageous in live recording. The sound at 17s ips was
very listenable, especially with SLH-180 tape. but would
offer little competition to any modern cassette recorder.
The headphone volume, though low, was usable.

Sony makes a special point of the close match achieved
between the phasing of the channels of the recording
and playback heads. permitting the TC-377 to record SQ
and other matrix-encoded programs for subsequent play-
back through a decoder without loss of the intended
directionality of the four-channel program. We tested this
claim by taping portions of SQ discs and playing them
back to observe any alteration in their spatial properties,
both subjectively and on a four-channel display oscillo-
scope. Our conclusion is that no listener is likely to detect
any change caused by the recording and playback pro-
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The Sony TC-377 is well-designed from the human-engineering
aspect. The line and microphone recording-level controls are
grouped around the meters, and the head cover is removable.

cesses, although the oscilloscope did reveal some blend-
ing of the rear channels, moving them slightly toward the
rear center. Since the phase shift between channels is a
function of colinearity of the head gaps and the alignment
of the heads, this might vary slightly from one unit to an-
other. In any case, it is evident that the TC-377 is an ex-
cellent medium-price machine, well suited to recording
four-channel matrixed programs as well as stereo and
mono material.
For more information, circle 106 on reader service card

Magnavox Model K8896 AM/Stereo FM Receiver

@ MosTreaders probably associate the Magnavox name
with mass-produced console audio products. However,
as the Magnavox K8896 AM/stereo FM receiver shows,
the company has now entered the hi-fi component market
in earnest. The K8896 has a continuous power rating of
50 watts per channel into 8 ohms at less than 0.5 per cent
harmonic distortion —considerably more powerful than
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most other receivers in its price class. Its FM tuner car-
ries modest but adequate performance specifications, in-
cluding 3-microvolt sensitivity, a 50-dB signal-to-noise
ratio, and less than | per cent distortion.

The K8896 has a “black-out” tuning dial, with a con-
siderable amount of bright chrome on the edge trim,
knobs, and control levers. Walnut side panels are includ-
ed, and the lower portion of the panel is covered in wood-
grain vinyl. The basic knob-operated controls include
balance, volume, and bass and treble tone controls. A
large tuning knob is located at the right of the dial. To the
left are two pushbutton switches for independent control
of two pairs of speakers. and a stereo-headphone jack.

At the lower left of the panel are six lever switches that
operate with a push-on/push-off action. They control the

(Continued on page 42)
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We can warranty

our components for five years.
Because we know

what’s inside them.

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

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

They had good reason to feel
confident.

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

We actually make the
machinery that forms our chassis and

—WARRANTY —

other metalwork. v v g

O o P o

We make the magnets for our R

kers e make th o S it o, v

Spea erS e ma e t ese Un er Stl‘lngent .r:'s.:v‘; I'.r;r'?&%yun and

conditions, in our own facilities. e

The result is stereo that can be R T AR

warranteed for five years on parts, three e
on labor.

And some very clear, natural sounding reproduction from our
receivers, amplifiers, tuners, speakers, turntables and tape decks.
Come hear them at your nearest Yz ' dealer.

YAMAHA
We know what’s inside.
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For the right-hand curves, a high-pass filter was used above 1,000 Hz to prevent inaudible hum from affecting distortion measurements.

tape monitor, stereo/mono mode, FM interstation-noise
muting, loudness compensation, and high- and low-cut
filters. The mode and muting switches have some uncon-
ventional characteristics. In the mono (up) position of the
mode switch, both program channels, from any source,
are paralleled for mono reproduction. Pressing the switch
down provides normal stereo operation, including auto-
matic mono/stereo switching in the FM mode. If the mut-
ing switch is also in the depressed (on) position, however,
only stereo FM broadcasts will be heard. The FM muting
and the automatic mono/stereo switching canot be used
simultaneously.

Five similar levers at the lower right switch the receiv-
er on and select the input source (AM, FM, AUX, PHONO).
The power switch is red; all the others are bright chrome.
The tuning-dial scales light up in green when either AM or
FM is used. A small zero-center tuning meter functions
on both FM and AM (the first time we have seen such a
system used for AM tuning), and a red stereo indicator
next to the meter functions during FM reception.

The rear of the K8896 carries the usual input and out-
put connectors, a slide switch for ceramic or magnetic
phono cartridges, two a.c. outlets (one of them switched),
and a hinged AM ferrite-rod antenna. The large output-
transistor heat-sink fins occupy almost half the rear of the
receiver. Pushbutton spring-loaded insulated terminals
are used as speaker-output connectors. The direct-cou-
pled amplifier transistors are protected electronically
against overdrive or short-circuited outputs, and a ther-
mal cut-out guards against excessive operating tempera-
tures, illuminating a front-panel indicator light when it
acts. A single line fuse protects the receiver. A special
receptacle is provided for connection of a Magnavox rec-
ord changer, enabling it to control the power to the entire
receiver when the phono input has been selected. The
Magnavox K8896 is 18%4 inches wide, 5Y4 inches high,
and 13Yas inches deep, and it weighs about 33 pounds.
Price: $319.95.

® Laboratory Measurements. The Magnavox K8896 met
or exceeded virtually all its published specifications. The
FM tuner sensitivity was 2.1 microvolts with a 50-dB
signal-to-noise ratio attained at 2.8 microvolts in mono
and at 40 microvolts in stereo operation. The FM distor-
tion was about 0.7 per cent at most usable input levels.
The capture ratio was 3.2 dB, and image rejection was a

The K8896's rear panel. The speciul a.c. outlet (upper right)
permits automatic onfoff switching with a Magnavox changer.
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The dashed curve labeled “noise” shows how random noise
(principally hiss) drops below the audio output with increasing
signal strength. Ultimate quieting level achieved was —64.5 dB.

very good 89 dB. AM rejection was 35 dB, which is the
rated value, though not particularly good by current stan-
dards. We could not measure the alternate-channel selec-
tivity because of the nondefeatable AFC. The muting and
stereo-switching thresholds were about 9 microvolts. The
ultimate quieting was 64.5 dB (mono) and 52 dB (stereo)
at input levels of about 50 microvolts or more. This repre-
sents acceptable performance and surpasses the rated 50-
dB signal-to-noise ratio figure

The FM frequency response was *+1.5 dB from 30 to
15,000 Hz, except for a broad rise of 3 dB in the 7,000-
Hz region. Stereo channel separation was very uniform
over the full audio range, exceeding 20 dB from 30 to
15,000 Hz and measuring typically about 27 dB. Al-
though the K8896 has active low-pass filters in its
multiplex outputs, the —45.7-dB level of the 19-kHz pilot
tone was considerably higher than we have measured on
many other receivers. The AM tuner had average quality,
with a frequency response that was flat from 20 to about
1,500 Hz, and down 6 dB at 4,500 Hz.

The amplifiers were as powerful as the considerable
weight of the receiver would suggest. The output wave-
form clipped at 68 watts per channel into 8 ohms, 57.5
watts into 4 ohms, and 42 watts into 16 ohms. With a
1,000-Hz signal, harmonic distortion was between 0.1
and 0.3 per cent from 0.1 watt to about 65 watts per chan-
nel. The intermodulation (1M) distortion was between 0.1
and 0.2 per cent at power outputs from 30 milliwatts to 13
walts, increasing to 0.6 per cent at the rated output (50
watts) and at the very low output of about 2 milliwatts.

At the rated 50-watt output, harmonic distortion was
under 0.7 per cent from 20 to 20,000 Hz, typically mea-

(Continted on page 44)
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Should you use the

LAFAYETTE LR-4000
just because CBS does?

CBS, the developer of the SQ* quadraphonic
system and the producer of the largest number
of 4-channel records, selected the Lafayette
LR-4000 receiver for its own use when moni-
toring SQ 4-channel discs. This is because the
LR-4000, the only receiver with “wave match-
ing" full logic circuitry, provides the listener
with the most precise definition of 4-channel
SQ records and FM broadcasts yet developed.
You hear the thrilling, spacious, surround
sound that the SQ engineers built into the re-
cording. This would be enough of a reason to
buy the LR-4000, but there are also many
more . ..

Through its exclusive “Composer” circuitry,
the LR-4000 delivers superb playback of Reg-
ular Matrix (QS) and all other “encoded” 4-
channel program sources, and derives the rich
4-channel sound hidden in your present 2-
channe! stereo records and tapes, and FM
stereo broadcasts. When set to “discrete,” the
LR-4000 plays any discrete tape source through

No! There are also many other reasons. ..

its four separate powerful amplifiers, and even
discrete discs can be played with an accessory
CD-4 demodulator. The four amplifiers deliver
200 watts IHF or 41 watts continuous (RMS)
per channel of direct-coupled power at 8 ohms.
Advanced MOSFET/IC FM circuitry with phase
locked multiplex and 1.65 nV sensitivity brings
in each station clearly even in difficult recep-
tion areas. And the LR-4000 has all the con-
trols to put you in command of this truly mas-
terful sound system.

It is not surprising, then, that Norman
Eisenberg, audio writer for The Washington
Post, remarked, “Considering all that the LR-
4000 offers, its price tag of $499.95 does not
seem unwarranted . . . it is a prime example of
a 4-channel receiver”; and that FM Guide as-
serted, “it has taken a giant step forward . . .
the LR-4000 epitomizes the art of matrixed 4-
channel sound.”

Sound great? Just listen to one!

*SQ TM Columbia Broadcasting System, Inc.

And . . . the LR-4000 is just one of the 20,000 quality products in our FREE 1973 catalog!

The World’s Largest
Consumer Electronics Catalog

LarAveTTE Il Your One Complete Buying Guide
e For ““Everything In Electronics’’

Lafayette Radio Electronics P.0.Box 10, Dept.1 1063, Syosset, N.Y. 11791

Send my FREE LAFAYETTE 1973 Catalog to:
Name .
Address_
City State Zip

CIRCLE NO. 31 ON READER SERVICE CARD
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suring about 0.25 per cent. At half power, distortion was
typically 0.15 per cent, reaching 0.3 per cent at 20,000
Hz. At 5 watts output, the distortion was under 0.1
per cent up to 15,000 Hz. increasing to 0.15 per cent at
20,000 Hz. Low-frequency distortion measurements,
particularly at low power outputs, were obscured by the
presence of some inaudible hum in the outputs.

The phono input required 0.55 millivolt for a 10-watt
output, with a 63-dB signal-to-noise ratio and a safe over-
load level of 63 millivolts. The Aux sensitivity was 45
millivolts, with a 65-dB signal-to-noise ratio and a 5.3-
volt overload point.

The tone-control characteristics appeared to be nor-
mal, with a variable low-frequency turnover point. How-
ever, the tone controls function only when the volume
control is set to its two-o’clock position (—12 dB) or
lower; at higher settings, they have no effect. If the bass
and treble are boosted, increasing the volume merely rais-
es the output at mid-frequencies to produce an overall flat
response. This ingenious system employs a circuit design
unlike any we have seen used in an amplifier before. We
would guess that its purpose is to prevent overloading the
amplifier with excessive tone-control boost at the fre-
quency extremes when high power-output levels are in
use. The loudness compensation, which boosts both low
and high frequencies, is also operative only at volume-
control settings below —12 dB.

The filters have 6-dB-per-octave slopes, with their —3-

dB points at 80 and 5,500 Hz. The RIAA phono equali-
zation was accurate within +1 dB from 50 to 15,000 Hz,
and was down 4dB at 30 Hz.

® Comment. It is plain that Magnavox has not entered
this market with a “‘me-too” copy of existing products.
The K8896 is replete with original ideas. not all of which
come off too well in practice. We did not like the inter-
locking of the mode and muting circuits, the noise during
switching, and the fact that the control identifications
were practically invisible when the set was off. The cir-
cuit design of the K8896. however, is thoroughly up-to-
date, with an FET “front end” and three 1C’s serving as
FM if. amplifier, limiter, detector, multiplex demodula-
tor, and phono preamplifier. Two fixed inductance-ca-
pacitance filters provide permanently aligned FM selec-
tivity. and a third serves the same function for the AM
tuner. The novel! tone-control circuit, of which one might
never be aware unless playing the receiver at very high
volume. impresses us as being a very practical solution to
the potential problems of a high-powered amplifier in the
hands of a careless user. Few (if any) receivers at any-
where near its price can approach the power-output capa-
bility of the K8896. In combination with a reasonably
good (and honestly rated) tuner section, this can make it a
fine choice for someone with low-efficiency speakers and
a modest budget.
For more information, circle 107 on reader service card

Hitachi HS-350 Speaker System

® HitacHr’'s HS-350 is a compact. two-way speaker
system suitable for shelf or floor mounting. Its 8-inch
woofer has a unique “Gathered Edge’ cone suspension
with more than one hundred accordion-pleat folds on
each of the two annular surfaces. The enclosure is a
highly damped reflex design. At 3,500 Hz there isa 12-
dB-per-octave crossover to the horn-loaded tweeter.
which has an acoustic lens at its mouth to improve dis-
persion. The lens is normally positioned for vertical
speaker mounting. but it can easily be rotated 90 degrees
for horizontal installation on a shelf. A three-position
switch behind the removable grille cloth provides a nom-
inal +3-dB high-frequency level adjustment relative to
the “‘normal” response setting.

The insulated speaker terminals set into the rear of the
enclosure are spring-loaded. In addition to the normal in-
puts, there are separate connections for the woofer and
tweeter to permit bi-amplifier operation with an external
electronic crossover. A switch is provided to select be-
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tween either mode of operation. The instructions warn
against excessive high-frequency amplifier power or use
of bi-amp crossover frequencies below 2,000 Hz (3.000
to 4,000 Hz is the recommended range). The rated maxi-
mum continuous-power input to the system (to the woof-
er. that is) is 20 watts above 70 Hz; in bi-amplifier service
the tweeter drive should not exceed | watt continuous
sine-wave power. The impedance of the system and driv-
ers is nominally 8 ohms. The Hitachi HS-350 is housed in
a walnut cabinet with an unusually attractive finish, Re-
moving the grille (held in place by Velcro tabs) reveals a
fully finished wooden speaker panel whose appearance
would be compatible with many contemporary rooms.
The system measures 14%s inches wide. 23%s inches high,
and 9%s inches deep; it weighs 33 pounds. Price: $185.

® Laboratory Measurements. The measured frequency
response of the HS-350 was within =4 dB from S5 to
(Continued on page 48)

m The HS-350's 1weeter and lens

g 1 assemblv are right in the center of
the front panel, below the control
and duct opening. The lens is
shown adjusted for widest vertical

dispersion, but it can be rotated to
change the dispersion partern.
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The right Pickering cartridge
for your equipment is the best
cartridge money can buy:

XV-151200E

DCF 1200

XV-15750E

DCF 750

| m—— ) ‘ ———m ]
MANUAL TRANSCRIPTION WANUAL TRANSCRIP™ION
TURNTABLE TURNTABLE
1

—— — wWal
AUTOMATIC TRANSCRIPTION
TURNTABLE

—
AUTOMATIC TRANSCRIPTION
TUANTABLE

XV-15400E

DCF 400

XV-156350

DCF 350

: L]
—
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XV-15150

DCF 15C

XV-15200E

DCF 200

—

MANUAL/AUTOMAYIC

MANUAL /AUTOMATlCi

There’s a “right” Pickering cartridge for every
record player, and only Pickering has developed a way
for you to be absolutely certain you select the “right”
cartridge for your high fidelity music system.

It is a simple way for you to precisely match one
of our XV-15 (100% Music Power) cartridges to what-
ever kind of record player you have or plan to buy. It’s
called Dynamic Coupling Factor — DCF for short.

We have taken virtually every record player and
pre-analyzed the vital variables affecting cartridge de-
sign and those related to the engineering features of
the various turnables and changers. So, no matter what

XV-15140E XV-15100

DCF 140 DCF 100

CHANGER CHANGER

equipment you own or plan to purchase, there is a
Pickering XV-15 cartridge exactly “right” for it. The
DCF number enables you to sclect the proper Picker-
ing XV-15 cartridge in relation to a particular type
of playback equipment to achieve maximum per-
formance.

If you're ready to buy your next cartridge, be cer-
tain you end up with the Pickering XV-15 cartridge
that’s best for your system. Have your Pickering high
fidelity dealer show you our DCF Chart, or write
Pickering & Co., Inc.,Dept. V, 10]Sunnyside Boule-
vard, Plainview, N. Y. 11803.

@ PICKERING

“for those who can hear| the difference”

The |100%|Music Power Cartridges

All Pickering cartridges are designed for use with all two and four-channel matrix derived compatible systems.
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] If you're just getting into serious high fidelity sound systems, you
@® could use a friend. (The salesmen in the stores sound like €lectronics
engineers, and everything sounds expensive.)

Get yourself a JBL dealer.

He's probably one of the nicest know-it-alls you'll ever meet.

2 Century 100. We stole it from ourselves. We took our professional

® studio monitor and made it look as beautiful as it sounds. That was
two years ago. Today this loudspeaker is the most successful speaker ever
made. $273.

7 Don't let the quiet good looks fool you. Aguarius 4 started &
® revolution. It's a different sound, an everywhere sound.
If you're even thinking about four-channel sound, start here. $186.

4 Chances are 8 out of 10 that the next sound you hear —rock, Bach,
® or Bacharach—was recorded using a speaker like this. Come hear
why. L200 Studio Master. $597

5 Come listen to Prima 25. You'll never look at sound the same again.
® Bright, gutsy thermoplastic enclosures in six delicious colors.
Prima 25: great sound finally gets out of the woods. $159.

For more than a generation those who make JBL loudspeakers and
® those who own them have been involved in an intricate game:
The Craftsman and the Collector
There are always two players, and the rules never change:
The craftsman must create something more beautiful than it needs
to be, and the collector must catch him at it

7 Did you know that JBL loudspeakers are the overwhelming choice
® of the leading professional recording studios? It's true. More music
is recorded, mixed down and mastered on JBL loudspeakers than all other
speakers combined.

8 James B. Lansing Sound. Inc./High fidelity loudspeakers from
® $129 to $2,700/3249 Casitas Avenue, Los Angeles 90039.

9 Lancer 55. Behind this pretty face is an incredibly efficient

® two-way sound system with more presence, more richness, more

sound than you'd believe just looking at it. Take our word: A pair of Lancer 55's
and your 10-watt amplifier are everything you need to get evicted. $276.

CIRCLE NO. 32 ON READER SERVICE CARD
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15,000 Hz. Response in the lower mid-range and bass
was very flat, with no detectable resonant peaks. There
was a broad rise of about 4 dB in the 1,000- to 1,500-Hz
region, and a depression of about the same amount be-
tween 4,000 and 6,000 Hz. The *+3 dB” tweeter-level
setting increased the output by | to 2 dB at frequencies
above 6,000 Hz, and the “—3 dB” setting reduced the
output by 2 to 3 dB above 4,000 Hz.

The low-frequency harmonic distortion (as measured
three feet from the system) was very low. It was well
under | per cent down to 60 Hz at drive levels of either
I watt or 10 watts or at a constant 90-dB sound-pressure
level (SPL). At a |-watt level, the distortion rose gradual-
ly to 5 per cent at 40 Hz and 10 per cent at 30 Hz. The
increase was more rapid with a 10-watt drive, of course,
reaching 5 per cent at 45 Hz and 15 per cent at 35 Hz.
The rather steep decline in output below about 55 Hz was
reflected in the distortion measurements at a 90-dB con-
stant SPL, since high drive levels were required at low
frequencies to maintain a constant acoustic output. The
S per cent distortion point was 48 Hz, and the 15 per cent
distortion point was measured at 40 Hz.

The system impedance was exceptionally uniform,
measuring between 8 and 12 ohms over almost the entire
audio-frequency range, and peaking to 30 ohms at 70 Hz
and below 20 Hz (it was still rising when we reached our
lower measurement limit of 20 Hz). The system was rela-
tively efficient compared with typical acoustic-suspension
designs. In the 1,000- to 2,000-Hz octave, about 0.6 watt
was needed for a 90-dB SPL output.

The tone-burst response was generally good. At some
high frequencies above 5,000 Hz we observed an appar-
ent “‘ringing” after each burst and suspected that it was
caused by the interaction of the acoustic lens with our test
microphone, which was located only a few inches away.
Removing the lens confirmed our suspicions and removed
all traces of the ringing. At normal listening distances this
interference effect is either not present or not audible.

® Comment. Listening to the HS-350. we were immedi-
ately impressed by its clean, open, and well-dispersed
sound. There was a mild but definite “forward” projec-
tion to the sound that was clearly attributable to the mid-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>