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You won’t see Sherwood
advertised on television.

Manufacturers are constantly
faced with an agonizing choice:
How much do you spend on the
product and how much do you
spend advertising it?

With products like receivers,
which require a great deal of
handcrafting, whatever is spent
on advertising must literally come
out of the product itself.

it must be obvious to you that
Sherwood is not exactly a
household word.

At the same time you see other
manufacturers spending a great
deal of money to advertise in very
expensive places: The Johnny
Carson Show, The Today Show,
in Playboy, Penthouse, Time, etc.
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Advertising dollars must come
right out of the product.

Example: one of the two top hi-fi
component manufacturers [and
advertisers] in this field boasts
that their $200 receiver puts out
10 + 10 watts RMS power @ 8
ohms from 40-16,000 Hz. The
walnut case is extra.

Compare that to our S7100A

spec: 18 + 18 watts from 40—
20,000 Hz. And we include the
walnut case. For only $219.95.

Another major manufacturer
givesyou 17 + 17 watts RMS [@
1KHz] and charges $260. Our
S7100A offers 22 + 22 watts for
$40 less.

Spec for spec, dollar for dollar,
we’ll match our receivers with
any other manufacturer.

We put our marketing dollar into
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improving the receiver and rely
on the equipment to speak for
itself

And that, obviously, is what's
been happening. Our S7100A
was recently given a ‘‘Best Buy”’
rating by a leading consumer
testing publication.

(For a recent review of the
S7100A, see Stereo & HiFi Times
Spring issue. Or write to us:
Sherwood Electronic
Laboratories, 4300 North
California Avenue, Chicago,
Ilinois 60618.)

Who knows, we might be
starting a trend:

Television programs with fewer
commercial interruptions.

Goodnight, Johnny

Sherwood

The word is getting around.



ZERQ 10Dc

ZERO 92

Garrard introduces

True tangent tracking
geometry. Zero 100¢c
and Zero 92 tonearms.

MQODEL 82

MODEL 70

MODEL 52

British Industries Company, Westbury, New York 11590 / A Div. of Avnet, Inc. GC1/3

its new models.

This season, we have brought out four entirely new
units in the Component Line, and refined the already
famous ZERO 100, now in its third year of production.
This unique Zero Tracking Error automatic turn-
table, which has earned the overwhelming regard
of the critics, now becomes the ZERO 100c, and
includes further advancements; including a built-in,
automatic record counter . . . making the ZERO 100c
the finest automatic turntable available at any price.

The Garrard policy of pursuing useful technicel
innovations and resisting ‘‘change for the sake of
change,"” has paid off handsomely this year. Most
notably, the articulating Zero Tracking Error Tone-
arm, Garrard's revolutionary patented design, has
been incorporated in the ZERO 92, a new model at
lower cost than the ZERO 100c. In addition, three
other models, the 82, 70 and 62 have been intro-
duced. The entire series both in styling and
features, reflect the ZERO 100c design philosophy.

This year, more than ever, there is a Garrard
automatic turntable to suit your specific needs. Your
dealer will help you select the model that will best
compliment your system . . . whether that system
is mono, stereo, 4-channel, matrix or discreet.

ZERO 100c¢

Two speed Automatic Turntable with articulated
computer-designed Zero Tracking Error
Tonearm. Features: Variable speed *3%
llluminated Stroboscope; Built-in automatic
record counter, Magnetic anti-skating control;
Sliding weight stylus force setting; 15° vertical
tracking and cartridge overhang adjustment;
Damped Cueing/Pausing in both directions;
Patented Synchro-Lab Synchronous Motor
$209.95°

ZERO 92

Three speed Automatic Turntable with articulated
Zero Tracking Error Tonearm. Features: Lever
type anti-skating adjustment; Sliding weight
stylus force setting; 15° vertical tracking

and cartridge overhang adjustments; Cueing/
Pausing control, Damped in both directions
Patented Synchro-Lab Motor. $169.95*

MODEL 82

Three speed Automatic Turntable with low-mass
extruded aluminum tonearm. Features: Lever
type sliding weight anti-skating adjustment;
Sliding weight stylus force setting; 15° vertical
tracking and cartridge overhang adiustments;
Cueing/Pausing control, Damped in both direc-
tions; Patented Synchro-Lab Motor. $119.95*

MODEL 70

Three speed Automatic Turntable with low-mass
aluminum tonearm and fully adjustable stylus
pressure setting. Features: Torsion spring
anti-skating control; Cueing/Pausing control,

2 point record support; Patented Synchro-Lab
Motor. $89.95*

MODEL 62

Three speed Automatic Turntable with low-mass
aluminum tonearm, fixed counterweight, and
adjustable stylus pressure. Features: Torsion
spring anti-skating control, Cueing/Pausing
control; 2 point record support; Heavy duty
four-pole Induction Surge Motor. $69.95*

*Less base and cartridge

GARRARD
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Two tape recording
and monitoring facilities
2/4-channel conversion
with front-panel switch, for
full use of every
available watt in either
Built-in SQ decoder. stereo or 4-channel.

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

balance flexibility.




It you want the best 4-channel sound,
vou've got to pay for it, right?

And, conversely, if vour budget is limited,
vou've got o accept something less than the verv
best. So goes the conventional wisdom of the
audio world.

In these fast-moving times, however,
conventional wisdom may be out of date by the
time 1t becomes conventional. The new Fisher
304B is a case in point.

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

the latter, the 3048 is “state-of-the-art”

That’s whv its remarkably low drain on the
pocket, $399.95 is such a triumph.

Do vou realize that a good tube receiver,
for stereo (mlv, cost about as much ten years ago?

How did we do it? With the latest IC
chips, for one thing. Thev do save space and
money. And with the kind of production
techniques and plant facilities that simply didn’t
exist a few vears ago.

But that’s our business. Your concern is the
performance of the 304B. The specifications below

will give vou an idea. Thev’re factual and conservative,
easily verifiable by anyone with measuring equipment.

And audible to anvone with an ear.
Fisher Radio, Dept. SR-11, 11-40 45th Road.
Long Island Citv, N.Y. 11101

THE POCKETL

SPECIFICATIONS

Amplifier and Audio Section:
1. Total Continuous
Sine-\Wave Power (RMS)
(20 1z — 20,000 1z)
4ohms 76\
(38/38W)
8ohms 76\
(38/38W)

Stereo {-Channel

80\
(20/20/20/20\WY)
60W
(15/15/15/15\W)
2. Total Continuous
Sine-Wave Power (RMS)
(at | kHz)
4ohms  100W
(50/50\Y)
96\
(48/48\)

112\
(28/28/28/28\W)
80W

(20/20/20/20\V)

8ohms

3. Total IHF Music Power
(at 1 kHz)
fohms
8 oluns
Total Harmonic Distortion (T111))
at ratecl power, 4 ohms 05
THD at rated power — 3 db 0.15
1M dist. (60 anct 7 ,(xX) Hz, 4:1)
at rated power, 4 ohms 0
IM dist. at rated power — 3 db (

FM Tuner Section
Usable Sensitivity (IHF Standard) 1.8u
Harmonic Distortion
(at 400Hz, 100% modulation)
Mono 0.2%
Stereo ).
Signal-to-Noise Ratio
(at 100% mod. & | mv input)
Selectivity (11 F method)
(alternate channel)
Max. Antenna Input Level
(for 0.5% THD)

1561
100\

13-V
120\

70db
60 db

3volts

[ W EN¥ NN S
TEL A LB BaER 08 E
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THE FISHER

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

By WILLAM ANDERSON

THE BLIND LEADING THE DEAF

ONSIDERING the amount of hot air that has been expended on it thus far, it is
C remarkable that the quadraphonic balloon is still earthbound. The reason, |
think, is not far to seek: the industry—and by that I mean not so much the equipment
manufacturers as the record companies—appears to have forgotten, insensibly lost
sight of, or deliberately ignored what has historically been its first principle: software
comes before hardware. Instead of concentrating on that one item central to the
success of the whole enterprise—the quadraphonic disc itself—they have been pid-
dling away their corporate energies in a War of the Press Releases that is as profitless
to us all as any other paper chase has ever been. In the process, they have produced
a Summa theologica of verbiage, half simple propaganda, half complex theory, the
purpose of which is to convert the heathen from diabolical Matricism to holy Dis-
cretism, or double vice versa. Faith has its place, certainly, but not here; what we
want from these preachers is less argument and more proof. This is not to say that
the quadraphonic idea does not work; it works—when it works—splendidly, and in
any number of formats. But, in my experience, and that of a number of acute lis-
teners who have shared their impressions with me, it works only fitfully and, I am
afraid, accidentally. That is not enough; there can be no viable quadraphonic tech-
nology—or, if you like, art—until those “accidents” are repeatable at will.

What is needed right now is a concerted (dare I suggest cooperative?) industry
research effort, determinedly nonpartisan and chastely uncommitted to any single
theory, to attack certain basic questions not at the typewriter but in the laboratory
and, particularly, in the recording studio. If we are going to have quadraphonic
records that really work, and work every time all the time, we must be able to dem-
onstrate objectively the best answers to such questions as: (1) Just how much acoustic
separation is actually needed (not theoretically possible) between speakers (left-right,
back-front, and even kitty-corner) to create a satisfying quadraphonic ambiance?
(2) What are the optimum acoustic power levels between these same elements? (3) To
what extent is it necessary, desirable, or possible to override pesky room-acoustics
difficulties through quadraphonic means? (4) And many others. I submit that all
these questions are best answered not through ex cathedra manifestos but in the
recording studio, probably through a great deal of carefully documented manipu-
lation of those relevant variables we know of. It will take much time and much
careful listening.

Now, just where are we going to get all the golden ears this research project will
require? Obviously, they are not in the recording studios, or we would already be
living in the quadraphonic millenium. Therefore, a suggestion: we are all familiar
with the apparently natural human tendency to close the eyes—apparently against
distracting visual impressions—when we really want to concentrate on listening. It
is a phenomenon easily observable not only in the concert hall but in the audio salon.
So, if the deprivation of one sense contributes to more efficient functioning of an-
other, why not appeal to those best qualified to demonstrate it—the blind? Both
instinctually and through the programmed training of such organizations as the
Lighthouse, the blind know the world acoustically. In the grossest sense, they know
indoors from out; in the finer they can determine room sizes (or, more valuably,
their acoustic sizes) and discriminate distance and direction with great precision.
Some, certainly, are more gifted in this art than others—not all ears are alike, after
all—-but that merely suggests where this particular research project ought to begin:
with the putting together of a crackerjack team whose best talent and first job is lis-
tening. And it is only a short step from there to reminding ourselves that, for many of
the blind, music is already a profession. Musical training needn’t be a necessary quali-
fication for the listening panel, but surely a little, like chicken soup, wouldn’t hurt.

STEREO REVIEW
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Sansui engineering provides a

series of four-channel receivers

that are enough ahead of their time

to put the futurelin your hands, now.

The unique Sansui QS vario matrix

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

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

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

SANSUI ELECTRONICS CORP.

Woodside, New York 11377 = Gardena, California 90247

§ SANSUI ELECTRIC CO., LTD., Tokyo, Japan

§ SANSU!I AUDIO EUROPE S. A., Antwerp, Belgium « ELECTRONIC DISTRIBUTORS {Canada)
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Opening the Classical Door
® In response to the Editor’s request for
door-opening classical works in his reply to
the September letters of Ken Gould and
Charles Martin, may | say that I’'ve had al-
most total success with Vaughn Williams'
Fantasia on a Theme by Thomas Tallis, my
favorite recording being Morton Gould’s on
RCA. Also good are Vaughn Williams' The
Lark Ascending and Barber’s Adagio for
Strings.

J. McFADDEN

Leawood, Kan.

® My first classical recordings, which | still
have (along with 275 more) were Arturo Tos-
canini and the NBC Symphony’s perfor-
mance of Beethoven's Symphonies 5 and 8
(RCA LM 1757) and Paul Whiteman’s ver-
sion (with Leonard Pennario) of Gershwin's
Rhapsody in Blue and American in Paris
(Capitol T 1678). From this beginning at age
twelve, and with time out for Viet Nam, |
have become a junior working on a Bachelor
of Music Education degree. I thank my grand-
father for playing Verdi on his phonograph so
loud it could be heard throughout the house;
my high-school choral director, whose inter-
est in music —and in his students —charted my
course in college, and a twelve-year-old girl's
performance of Beethoven’s “*Moonlight”
Sonata: a fantastic musical masterpiece helps
to nurture a musical appreciation, but friends,
teachers, family, and fellow students have
done more.
MATTHEW G. KARL
Wichita Falls, Tex.

® | suggest that those persons who wish to
develop a taste for classical music try
*Switched-On Bach” or *“The Well-Tem-
pered Synthesizer.” Being a former rock fan
myself, | found these synthesized orchestra-
tions of classical pieces by Walter Carlos a
wonderful and painless introduction to classi-
cal music appreciation.
BoB HoLLIDAY
Harrodsburg, Ky.

® Three things:

First, regarding the dilemma of getting
started in classical music —there’s always the
Boston Pops, and it you're lucky enough to
live near one of the sixteen remaining FM
classical music stations in the country, you

8

should listen to it. Personally, | got my start in
classical music through exposure to Wagner's
Ring, but that might be a little heavy for many
pop music lovers.

Second, STEREO REVIEW is to be com-
mended for the article on Harry Nilsson,
whose Gotta Ger Up is one of my all-time
favorite rock songs. | was glad to find out
more about him.

And third, it might be a good idea for you to
slow down a little on that publishing dateline.
| admire promptness, but when the Septem-
ber issue arrives on August 8, one gets the
idea that things are a little rushed around the
office. And in case the content of this letter
leaves you wondering at the catholicity of my
musical taste, I feel you ought to know that I
amonly fourteen.

GEOFFREY ROMMEL
Pewee Valley, Ky.

The Editor replies: 11 is good news indeed to
learn that there are still those about whe
haven’t had their prejudices installed vet. Mr.
Rommel has a head start on a lifetime of pleu-
sure, and I envy him.

® The September-issue letters about dis-
covering an interest in classical music brought
back memories of some fifteen years ago when
I was browsing in record shops on the same
quest. May | recommend three in particular
which then turned me on?: (1) Saint-Saéns’
Symphony No. 3, Boston Symphony under
Munch, RCA LSC-2341; (2) Stokowski’s
collection of four short pieces by Smetana,
Liszt, and Enesco, RCA LSC-2471; and (3)
E. Power Biggs™ recital of French music on
the organ at St. George’s Church in New
York, Columbia MS-6307.
WESLEY NOTHDURFT
Peoria, I11.

® | am distressed by the reply you gave to
Messrs. Martin and Gould (September) con-
cerning their quest for enlightenment on clas-
sical music. Your recommendation is at best
unhelpful and at worst disastrous. | am an
ardent classical music lover who *‘graduated”
from popular music (although 1 still listen to
it). At one time | was unable to make head or
tail of the music from records that were
thought of as being “‘easy listening” classical.
It was not until 1964, when I read The Enjoy-
ment of Music by Joseph Machlis (W. W.

Norton & Co., New York) that | was able to
grasp the basics of classical music and started
to get some satisfaction and enjoyment from
listening. Classical music, unlike rock and
middle-of-the road, must be listened to intelli-
gently, and that requires an understanding of
the basic structure of the music; understand-
ing is the key which leads to enjoyment and
fulfillment, which is what music is all about.
FERDINAND BENNETT
Brooklyn, N. Y.

The Editor replies: The notion that vou have
1o know all about how something has been put
together in order 10 appreciate it can easily be
exploded by sampling the first item on the
menu in any four-star French restaurant. The
statement 1 don’t know anything about mu-
sic, but | know what 1 like” seems 10 me 1o
have perfect validity, but it is always met with
sneering contempt by the cognoscenti—lead-
ing me 1o suspect that their motive may be to
exclude the unwashed and selfishly reserve all
those goodies for themselves.

1 do nor dispute thar Mr. Bennett's entry in-
1o the world of classical music was through
the analytical, intellectual portal. Fine; if it
works, use it. It is, of course, the “approved’
way, but thar does not make it the only way or
even the best way. If it were, then classical
music would be enormously more popular
than it is: there is scarcely a high-school or
college student in this country who hus been
able to escape a compulsory course in “‘music
appreciation,” but the success of such cours-
es in turning out music lovers is notoriously
nil. { don’t know about the rest of the world,
but Americans at least seem to be strangely
drawn 1o the belief that one can “take a
course” or read a "how 10" book on any sib-
Jject whatsoever and come out the other side
an expert. This reduces the world and every-
thing in it to the rote learning of a collection
of facts. There are wndoubtedly some subjects
that are well handled in this “‘scientific” fash-
ion, bur the arts (music and cooking) are not
among them.

The craft of musical composition, its his-
tory, its formal structure, and even perfor-
mance practice are fascinating areas for ex-
ploration thar can be expected 10 add dimen-
sion and depth 10 one’s listening. But the best
way 10 learn 1o love music is 10 listen 10 i1, not
read about ir. To suggest thar mere listening
is not enough, or that it is somehow an inferior
kind of pleasure, is 10 say that a composer is
incapable of making his points with the music
alone, that there must be an accompanying
trot, pony, or gloss to explain it. Mozart and |
snort ar such silliness. The avenue of music
appreciation is that of discovery; I have rarely
met a classical-music lover who could nor tell
me exactly when thar discovery took place
SJor him and what piece of music did the trick,
and 1 suspect thar even Mr. Benneu, if awak-
ened in the middle of the night, would confess
10 being among that large company.

® In response to the letters of Mr. Gould
and Mr. Martin in the September issue: | too
was a rock music fan. While looking at the
Schwann catalog one day I noticed a listing
for Scheherazade by Rimsky-Korsakov. In
the past | have always had an idea of what |
was getting before purchasing a record. In this
case | decided to take a chance. My reasoning
was that anything with an interesting name
like that couldn’t be all that bad. I sent to a
mail-order house for the version by the Pitts-
(Continued on page 10)
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For those content to settle
for mere greatness in
an automatie.

We'll be the first to admit it. There is a more advanced auto-
matic turntable than our Miracord 760. It's our own Miracord
50H Mark I, and it costs about $35 more.

But to call the Miracord 760 “second best” is to call a
Bentley “just another car.”

For the similarities between the 760 and its more expen-
sive big brother are rather awesome.

They begin with ELAC’s unique push-button contrcl sys-
temthattakes the jolt and jar (however slight) out of operation,
and permits enjoyment of ELAC's remarkable versatility with
nary a thought about record damage caused by shake, rattle
and roll.

Andthe 760tracks with deed accuracy ataslow as % gram
stylus pressure (even when the turntable isn’t on a level sur-
face). Stylus force is applied at the pivot, in grams, by adjust-
inga calibrated scale. Anti-skating force is similarly adjustable,
with equal precision.

Pitch control? Of course. Like our top-of-the-line Mark |1,
the 760 allows you to vary speed over a 6 percent range (2qual
to a semi-tone in pitch). And a ouilt-in stroboscope allows for
simple, unerring speed adjustment.

The family resemblance cantin-
ues right on down to the twe ve-
inch,one-piece die-cast turntakle

for smooth, steady performance and speed that never varies.

Thz difference? It’s in the motor. The 760 has a specially-
designed spectacularly zonsistent asynchronous motor. Its
speed accuracy is virtual y unsurpassed in the aud o field.

Except, perhaps, bv the 50H Mark 1. At $35 mrore.

Clearly, if the ultimate in fidelity is what inferests you,
you're bound to wind up with an ELAC. The only question is
whether you want mere greatness. Or a little bit more.

For some assistance in making the decision, may we send
you literature on the entire ELAC line? It may simplify your
choice when you visit yoar ELAC dealer to hear th=se remark-
able attomatics inacticr.

A word of caution. All of our turntables are handcrafted.
Because it's the orly way to ensure the kind of pracision that
ELAC stands for. This means neither the 760 nor the S0H
Mark Il may be reedily available at your corner audio dealer's.
Frankly, we’'d rather be agreat than easy to get. If yeu find your-
self having to shop aroand for our turntables, take comfort in
this obvious fact: you dan't find a Rolls Royce dea er on every
corner Because greatness can’t be mass produced.

ELAC Divisicn, Benjamin Electronic Sound Company,
Farmingdale, N.Y. 11735. A division of Instrument Systems
Corporation.
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You can’t rush craftsmanship.

CIRCLE NO. 19 ON READER SERVICE CARD




burgh Symphony because it was the cheapest.
The recording | received was the first of
two hundred classical records | now own. [
might never have started but for the $2.98
recording of Scheherazade, which is still one
of my favorites. Most important. it led to my
discovery of Haydn, more Rimsky-Korsakov,
Dvorak and many others.
THoOMAS LEE
Glens Falls, N.Y.

® Editor William Anderson failed to mention
a few key items in his otherwise fascinating
discussion of how to introduce people to the
classics (*Letters,” September).

1. The public library in most cities main-
tains a more or less extensive collection of
classical recordings. This is a *‘free” introduc-
tion to discs for prospective purchase that is
useful at whatever stage of collecting one
might be, even though the records are amost
always in much less than optimum condition.
(I keep an old stylus for them.)

2. The folk at Schwann publish a Basic
Record Library. This is a twelve-page list of
winners.

3. Budget lines (Odyssey, Seraphim, and
others) offer good to great performances of
the classics for about half the cost of a normal
**pop” disc.

4. How could anyone forget the music of
the Strauss family? The waltzes, Don Juan,
and the tone poems (need one even mention
2001 —er, ah, Also Sprach Zarathustra?).
Richard Strauss' Four Last Songs (Angel S-
36347) was my best aid with a young friend of
mine, though he took readily to Mahler’s Kin-
dertotenlieder  (Deutsche  Grammophon
138879), Duets with the Spanish Guitar
(Angel S-36070), Barber’s Knoxville: Sum-
mer of 1915 (coupled with an exquisite Ber-
lioz Nuits d'Eté now on Columbia Special
Products), and Bach’s Jesu, Joy of Man’s
Desiring.

5. And, fortunately, one thing does lead to
another. . . .

HuGH FOSTER, JR.
Manitowoc, Wis.

The Editor replies: Well, ves, one thing does
lead to another, which leads me to remark the
absence on Mr. Foster's list of STEREO RE-
VIEW's own Busic Repertoire, which has been
made available 10 our readers in ever-ex-
panding reprint form since 1964 (the 1973
updating is now heing prepared and will be
available shortly). But what our two corre-
spondents were looking for was that one
magic recording that would unlock the whole
works, not another catalog —it is the catalog
itself, infinitely long, infinitelv various, that
is so offputring to the neophyte.

And a remark to the side: why an "'old sty-
lus™ for the librarv's records? Mr. Foster's
contribution to keeping them in “‘optimium
condition”

The Dark Side of Joel Vance

® [ disagree with Joel Vance's review of
Pink Floyd's “The Dark Side of the Moon’
(August). 1 have read many of Mr. Vance's
other reviews and | respect him as a capable
reviewer who incorporates incisive wit into
his less-than-positive reviews and an abun-
dance of flowing praise into the most positive
ones. | feel that someone more in favor of
Pink Floyd should have done the review. To
use the eloquence of another to stale my
viewpoint, | refer to Bernard Jacobson's re-
view of the Babbitt-Wuorinen disc in the May

10

issue of STEREO REVIEW, from which | bor-
row a few lines to apply to Pink Floyd: ‘1 do
not think [this music] is, or ever will be, music
forthe many. The demands . . . on the listen-
er’s concentration mean that it will always be
. . . for the segment of the public that may be
termed initiates, or insiders, or specialists.”
GARY WARD
Deer Park, N.Y.

® [t is a difficult to comment on Joel Vance
as a reviewer. Generally he wallows in non-
sense. One of his reviews concemed an excel-
lent group by the name of Pink Floyd, but it
sounded as if Mr. Vance hadn’t really listened
to them at all. In between his hot-air-powered
huffings and puffings in this review (he must
have been listening with a pillowcase over his
head), there are some comatose attempts at
humor. Why let an old fudge like him write
your reviews anyhow? And just what does
*“‘etoain shrdlu™ mean?
BRIAN DOHERTY
Newport, R.1.

Joel Vance has, sad to sav, cleared thirty, so
that perhaps makes him an “old fudge.” Bur
we keep him around anvway because we like
his reviews. “Etoain shrdli is what you get
when you run a finger down the two left-side
columns of a Linotvpe kevboard, and is there-
fore an apt epither 10 hang around the neck of
any aimless, profitless activity.

| Won’t Work!
® | must take exception to the patronizing
comment tossed off (I suppose in jest) by
Steve Simels in his article **Rock Writers of
the World Unite!" (September). I quote:
**. . . the grandiose-sounding Rock Writers of
the World, or RWW. The Wobblies live, 1
suppose.” It may come as a surprise to him
that the IWW really does still live, and is still
extremely active. I learned this last year at a
major folk festival where U. Utah Philips’
workshop on Wobbly music and philosophy
was probably the most crowded of any given
during the three days.
DaviD BEN LEAVITT
Pittsburgh. Pa.

More Coverage
® [ was much taken with the cover of your
July issue. I thought the calendar an excelient
idea. | would like to have a calendar for the
whole year with all birthdays indicated as on
the July cover. Is such a thing available?
RoBERT E. LYONS
Pittsburgh, Pa.

No, but it is under consideration.

All or Nothing at All

® If | weren't such an avid Frank Sinatra
fan, I'd keep my mouth shut and let a small
error pass by. Unfortunately, where Sinatra is
concerned I can’t do that.

While Henry Pleasants’ article on songwrit-
er Jack Lawrence in the September issue is
pleasant reading (no pun intended). he or
Lawrence errs in stating that A/l or Nothing
at All, recorded by Frank Sinatra, was “‘a
bomb with Harry James in 1940, a hit with
Tommy Dorsey in 1943."" Frank Sinatra nev-
er recorded All or Nothing at All with Dor-
sey. He did cut the record with Harry James
on August 31, 1939, and it did bomb then
when Sinatra was a lesser-known band singer.
However, the big hit in 1943 was the very
same recording, reissued by Columbia after

Sinatra’s star skyrocketed with the Dorsey

crew. What's one small goof, though? The

September issue was, as always. enjoyable
and informative.

KENNETH F. CARLEY

Clifton, N .J.

Reader Carley is correct. According to Jack
Lawrence: “The song never happened until
Frank went out on his own as a single. Just
about that time the musicians’ union pulled a
strike —no bands could record. Columbia
desperately wanted to cash in on Frank's suc-
cess, und someone got the bright ideu of reis-
suing the James recording of All or Nothing
at All—with one difference: instead of ‘Harry
James and Orchestra (vocal by Frank Sina-
tra),” the label now read ‘Frank Sinatra (uc-
companied by Harry James and Orchestra)'.”

“Musical Chairs”

® We enjoyed every word of the editor's
*Musical Chairs™ in the September issue and
appreciate sincerely his efforts to give his
readers interesting information concerning
newcomers and those who are leaving active
participation on the staff.

I was pleased also to read in the "‘Letters”
column in the same issue of two gentlemen
inquiring how they may experiment with and
learn to enjoy and appreciate classical music.
I am a great fan of the music of Johann Sebas-
tian Bach. | have heard youthful admirers of
this composer’s music state that Bach is **'way
out”! So, Mr. Martin and Mr. Gould, try
some Bach—you'll like it. For instance, the
Brandenburg Concertos, the Suites for Or-
chestra, or some of the orchestrated transcrip-
tions of the preludes and fugues.

ERNEST L. LEMMANN, JR.
Houston, Tex.

® The arrival of the September issue con-
veyed the news that Bernard Jacobson is leav-
ing the staff of STEREO REVIEW. Permit me to
thank Mr. Jacobson for the enlightenment his
writing has communicated. His enthusiasm
and affection for music have always shone
through his reviews, and what’s more, he has
never failed to stir my interest in the works he
reviewed.
ALAN KLEIN
Pittsburgh, Pa.

Weiss Lute Recording
® Three cheers for the new Weiss lute rec-
ord, and three cheers for Bernard Jacobson
for bringing it to our attention (*Best of the
Month,” August). Lute recordings are scarce,
and this one contains exciting music. Ameri-
can lutanist David Rhodes plays with techni-
cal mastery and great dignity, but with real
warmth seldom heard in lute interpretations.
Mr. Jacobson can pick them, and he seldom
steers us wrong. Thanks also to producer
Charles Fischer of Cambridge Records. Now,
when can we expect that French lute disc?
SEBASTIAN MITCHELL
Hinsdale, (I1.

Speaker Taste

® | was pleased to read Larry Klein's *'ls
Speaker Preference a ‘Matter of Taste’?” in
the August issue. Mr. Klein has taken the
strongest stand for natural sound and sanity
that [ can remember!

Aside from theoretical considerations, my
observations of literally thousands of people
over the years during their initial listening

(Continued on page 12)
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Five disturbing facts about
loudspeakers no other manufacturer

1. There are
approximately one
hundred different
makes of “high
fidelity” speakers

sold in the United
States, confronting
the buyer with an
incredible clutter of
names, types, claims
and counterclaims.
Of the hundred,
no more than fwenty
are relevant, in the
sense that they repre-
sent some sort of seri-
ous engineering effort

The Loudspeaker Jungle
and manufacturing philosophy, whether successful or not.
The remaining eighty are opportunistic marketing
ventures, big and small, responding to the merchandis-
ing needs of stores, not the listening needs of the public.

2. About nine out of ten speaker manufacturers, the
gond guys as well as the bad guys, buy their
drivers (woofers, tweeters, etc.)from outside
suppliers in the U.S., Europe and Japan.

There are only a handful of these
“raw speaker” houses and they stand
ready to make anything their cus-
tomers specify, from the most
sophisticated drivers to the
cheapest, a hundred thousand
units or just five hundred.
There’s nothing inher-
ently wrong with assembling
systems from other people’s speak-
ers, as long as a talented and experi-
enced speaker designer is doing it. »
At Rectilinear, we buy our drivers
only from the best suppliers, who make &&=
them to our own rigid specifications to match =
the system designs we’ve developed. We make
our own crossover networks and cabinets.
But not every manufacturer is like us.

L Y

The . ;
5 measurable, difference in the output of the
Avant-Garde speaker with the grille on or off.
But the foam material these newfangled
grilles are made of is the same as the appliance people
use for muffling the mechanical noises of air conditioners!

3. Among the approximately twenty technologically
and ethically respectable speaker brands, some six or
seven are relevant only to a small coterie of dedicated
audiophiles.

These are the avant-garde designs, utilizing elec-
trostatic or other unconventional drive principles as well
as diaphragms of exotic shape and construction.

In most cases, these speakers require special,
expensive amplifiers and compulsive owners who enjoy
fussing and fiddling.

4. The thirteen or fourteen speaker makers who are
both serious and reason-
ably conservative, and

among whom we con-
fidently number our-
selves, are hopelessly
split on the issues of
sound dispersion and
speaker “personality.”
Some believe, and
so far we’re one of them,
that a speaker should
radiate sound only
forward, over as wide

d b

The West Coast Sound
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has the guts to tell you.
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an angle as possible. Others aim various
drivers at the back wall or the ceiling, to
bounce off the sound before it reaches

the listener. R

We feel that the arguments <=\
for the latter approach are unscien-
tific and that the resulting sound is
phony. (When somebody comes up
with a reflective design that presents /
a correct spatial perspective, we ;
may change our mind.)

As for personality or char.
acter, a speaker should theoret-
ically have none, since it’s a
reproducer, not a musieal instrument. The Polite
When two speakers sound different New England Sound
playing the same program material,
at least one of them is wrong. Maybe both.

But they do sound different, even in this heavily
screened group.

There’s the West Coast sound, for example, favored
mainly by California-based firms and characterized by
sizzling highs, a huge bass and lots of so-called presence.
Everything a bit overstated and larger than life.

There’s also the polite New England sound, with its
origins in the Boston area. Nice and smooth, neutral,
{ everything in its place, nothing shrill, but somehow

muffled and less vivid than real life.

We believe that, despite their charms, both of
thesepersonalities are wrong. Only a totally char-
acterless accuracy is right. What goes in must
come out, no more and no less. Let the record pro-
ducer create the type of sound you hear, not the

speaker manufacturer. At least not Rectilinear.

5. There’s also a new impediment to accurate
sound reproduction: the epidemic of  J/raF
“three-dimensional” or “sculptured”
speaker grilles made of polyfoam.

A speaker grille should be, above
. all things, acoustically transparent.
There should be no audible, and virtually no

r s
-2 R .
The 3-D Grille

RECTILINEAR SPEAKER SYSTEMS How a reputable

manufacturer can use a
sound deadener for a
speaker grille is beyond
us, but everybody seems
to be doing it.

Until acoustically
transparent three-dimen-
sional materials become

Rectilinear I11 floor-standing speaker $298.00
(6 drivers, 3-way crossover)
Rectilinear 111 Lowboy
(6 drivers, 3-way crossover)
Rectilinear XII bookshelf speaker
(3 drivers, 3-way crossover)
Rectilinear Mini-11I bookshelf speaker 109.00
(3 drivers, 3-way crossover)
Rectilinear XIa bookshelf speaker
(2 drivers, 2-way crossover)

299.00
149.00

89.00

available,ourgrilies will remainprosaically two-dimensional.

So. Okay. Besides Rectilinear, are
there any sincere, serious, nonexotic
speaker companies that make forward-
radiating, personality-less, accurate-
sounding systems without 3-D grilles 2.

We don’t know of any. '

In our own cautious,
methodical way, we’re unique.
RECTILINEAR'®
Rectilinear Research Corp., 107 Bruckner Blvd., Bronx, N.Y, 104565
Canada: H. Roy Gray Limited, Ontario
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The APL-9 Reflecting Speaker
System combines contemporary
styling with the latest in sound
technology. It is available with
either an inlaid synthetic slate
top or an oiled walnut top. In
appearance, size, and versatility
of room placement, the APL-9
will enhance any decor.

The APL-9, pentagonal in
cross section, utilizes 9 identical
acoustically coupled full range
5%"" high compliance drivers.

The efficiency of the APL-9
permits effective use with
amplifiers and receivers capable
of delivering only 20 watts r.m.s.
per channel while having a
maximum power handling

capacity of 110 watts r.m.s. each.

All APL speakers carry a lifetime guarantee
to* the original: owner.

Applied Physics Laboratory, Inc.
P. O. Box 5301
Knoxville, Tennessee 37918

CIRCLE NO. 5 ON READER SERVICE CARD

experiences in my retail stores indicate some
practical reasons for choosing an accurate and
uncolored speaker. We make comparisons in
mono with one speaker switched instantly
against another at the same volume and loca-
tion, and with an amplifier powerful enough
for the less efficient speaker. Personally made
wide-range recordings of voice and simple
instrumentation are played first. Then, as the
person’s ears become “attuned.” recordings
of larger musical groups or orchestras are
used. Under these conditions eighty to ninety
per cent of the time the speaker chosen is the
one with wider frequency range, cleaner tran-
sients, and lower coloration.

We have found also that there is greater
long-term satisfaction with a more accurate
speaker. Sooner or later, following their pur-
chase, most owners of high-coloration units
begin to hear something wrong —and this dis-
satisfaction results in early trade-in. In con-
trast, the owner of an accurate speaker tends
to hold on to his purchase for many years.
The record indicates that it is most economi-
cal to buy the more accurate speaker the first
time around.

Tasso G. Spanos
Opus One, Inc.
Pittsburg, Pa.

® In Technical Editor Larry Klein's enter-
taining and all-too-true article on speaker de-
sign there was one error. Despite Mr. Klein’s
statement that such is not available, the Elec-
trical Engineering Department of the Univer-
sity of Colorado at Colorado Springs does
offer several courses in speaker-system de-
sign, including one on computer-aided design.
Dr.J. R. Ashley, a noted author and member
of the editorial board of the Journal of the
Audio Engineering Society, instructs most of
the classes.
WiLLiaM GELOW
Fender/Rogers
Fullerton, Cal.

® Technical Editor Larry Klein’s August
article ‘‘Is Speaker Preference a ‘Matter of
Taste’?” contains several statements that, to
quote a phrase of Mr. Klein's, seem “‘arro-
gantly presumptuous” to me. For example,
Mr. Klein states that recording artists and
engineers have worked together to obtain a
*“*specific sound experience.”

The factor Mr. Klein overlooks is that the
equalization and sonic balancing used in the
recording of that “specific sound” have been
monitored on a specific set of monitor loud-
speakers whose sonic characteristics certain-
ly play a role in the evaluation of the resulting
sound of the music. Therefore, if we are to fol-
low Mr. Klein’s logic, the only way to realize
the artist’s intended effect would be on a set of
the particular monitor speakers used in the
mastering of the recording, and nor with a pair
of acoustically “‘flat” loudspeakers.

KEVIN J. BYRNE
Arrow Electronics Inc.
Farmingdale, N.Y.

Mr. Klein replies: Mr. Byrne raises a good
point that I should have discussed in the arti-
cle. Even assuming that speakers with some
deviation from flat response are used as moni-
tors for the original recording, it would still
make good sense to use a flur-response speak-
er for playback. This would allow the listener
to start from neutral, so to speak, and then
employ tone controls or equalizers 10 inject
whatever frequency aberrations are neces-
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sary for subjectively satisfactory results. Inci-
dentally, different brands of monitor speakers
tend 1o sound more like each other than dif-
ferent brands of home speakers—and the
majority of monitor speakers in use
(Billboard’s Directory of Recording Studios
lists Altec as the leading supplier) are reason-
ably flat and uncolored throughour the mid-
range —which is where many home speakers
run into trouble. (For further information on
what studio monitoring is all about, see John
Eargle’s August 1972 article on the subject in
STEREO REVIEW.)

Audio Qua(n)dary Continued

® | have just finished reading William An-
derson’s editorial entitled “Audio Qua(n)-
dary” in the August issue, and it appears that
what the two major record companies are say-
ing in essence is that if you want to listen to
their records in four-channel sound you must
choose either a discrete or a matrix system, as
the two are incompatible. Why must we
choose? Why can’t we have the best of both
on the same record?

I have read several articles in the last year
which state that it is theoretically possible to
put both on the same disc. One of them is in
the July 1972 issue of Audio, entitled “Why
the Four-Channel War Need Not Take
Place” by Leonard Feldman. | do not have
sufficient electronic expertise to fully evaluate
his conclusions, but they appear valid. If Mr.
Feldman’s and other authors’ statements are
correct, then it would seem that the power
struggle between RCA and CBS is being prop-
agated with complete disregard for the detri-
mental effect it could have upon the industry
and the consumer.

Even if the conclusions of Mr. Feldman and
others are incorrect, | believe that every effort
should be made to perfect such a record. This
would allow the consumer to determine which
method of four-channel reproduction he
wants and give him a complete selection of
records.

DonNaLD KoLs
Odessa, Tex.

The Editor replies: “Theoretically possible,
yes —but keep in mind that ““theoretically pos-
sible” is usually just another way of saying
“economically horrifying.” However, as |
mentioned in my editorial, four-channel was
hustled prematurely out of the laboratories
and neither matrix nor discrete can be said to
have reached its individual potential as yer.
Borh still have many problems to solve, and
entirely new, as-yet-unthought-of problems
would undoubtedly surface if the 1wo systems
were “‘married,” so to speak, on one disc. It is
rather like the loan-company pitch: take out a
big loan, pay all those little bills, and your
troubles are over. Funny, but it never seems
to work our that way. For the time being, at
least, the onus falls on the equipment manu-
SJacturers and the public, who must respective-
ly produce and buy units thar will accommo-
date both systems—as | said, muddling
through.

Thumbs Up
® Wow! That big fat thumb right in the mid-
dle of that record pictured in the ad on page
ninety-one in the September issue—1
wouldn’t even like to see that happen to the
Broadside Reunion disc reviewed in the same
issue.
BERNARDJ. VAN DYKE
Lewiston, Id.
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Our new receiver demodulates
or decodes any kind of 4-channel.
Even some that havent
been invented yet.

The Technics SA-8000X is master of all
4-channel systems. With special talents in
discrete. Like a built-in demodulator for CD-4
records. Plus jacks for up to three
@% 4-channel tape sources. And jacks
for future discrete 4-channel FM.
It can handle any matrix method with ease.
Because the Acoustic Field Dimension ( AFD)
controls and phase shift selector adjust to the
coefficients of all the popular systems. Plus
some that haven’t been tried yet. And the same
controls can help compensate for poor speaker
placement and unfortunate room acoustics.
The 4 direct-coupled amplifiers each have
22 watts of RMS power at 8, each channel
driven. And because they can be strapped
together, you get 57 watts RMS per channel at

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

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

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

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

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

Technics

by Panasonic




TDK’s ED has more of what
audiophiles want...

o)
TDK EXTRA DYNAMIC (ED)

[0)
Competitor A

extra dynamic performance

If you're an audiophile you know what you want —the best
cassette there is. That's why you'll insist on TDK’s top-of-
the-line EXTRA DYNAMIC (ED). Once you discover ED’s
superior total performance, you won't settle for anything less
than the cassette with more of everything.

EXTRA DYNAMIC offers audiophiles an entirely new dimen-
sion in cassette recording fidelity. Its performance charac-
teristics—shown above on TDK'’s Circle of Tape Performance
(see opposite page) — are better balanced and superior to
those of any other cassette now on the market, including the
two competitive so-called “hi-fi”" cassettes also shown.
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ST DIK
Wiy .

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

ED’s superior total performance results from use of TDK'’s
exclusive new “‘Stagnetite”’® (stabilized magnetite) coating
plus a special binder and proprietary techniques. ED cas-
settes have the industry’s highest MOL (maximum output
level), broader dynamic range, extended frequency response,
higher signal-to-noise ratio and other characteristics for
incomparably fresh, rich and full-bodied sound on any re-
corder, without need for special bias.

Ask your dealer for TDK EXTRA DYNAMIC cassettes when
nothing but the very best total performance will do. Once
you try ED, you’ll wonder why you ever used anything else.

TDK's EXTRA DYNAMIC (ED), SUPER DYNAMIC (SD) and DYNAMIC (D) cassettes are available in
45, 60, 90, 120 (SD & D) and even 180-minute (D only) lengths, TDK KROM (KR) chromium-dioxide
cassettes are avallable in 60 and 90-minute lengths. At quality sound shops and other fine stores.




more about

TDK'’s circle of tape performance

....a Whole new way to evaluate tape

A tape’s ability to provide “real-life”’ sound reproduc-
tion depends not only on its MOL (maximum output
level) values and the familiar frequency response
characteristics, but also on the value and proper
balance of a number of other properties. TDK has
arranged the twelve most important tape character-
istics on their exclusive CIRCLE of TAPE PERFORM-
ANCE diagrams, shown below. Each of the radii
represents one of the twelve factors, and the outer
circle represents the ideal, well-balanced character-

ED. ~ SD .

istics of a “perfect’” tape. The closer the charac-
teristics of any cassette tape approach those of the
ideal (the larger and more regular the pattern),
the better the sound reproduction capabilities of the
cassette. The goal is to reach the outer circle.
Compare TDK's well-balanced characteristics with
those of the two leading so-called **hi-fi”’ competitive
cassettes and a typical conventional tape. Judge for
yourself which provides the best characteristics for
true high fidelity performance.

D.

EXTRA DYNAMIC SUPER DYNAMIC

turned the cassette into a true high- excellent hi-fidelity at moderate prices,

DYNAMIC

for the discriminating audiophile, an
entirely new dimension in cassette re- fidelity medium. Outstandingly clear,
cording fidelity. Vastly superior to any
other cassette, with unmatched per-
formance on any deck. 45, 60 and 90-
minute lengths.

with well-balanced performance char-
crisp, delicate reproduction of the com- acteristics superior to most “premium”
plex characteristics of ‘‘real-life’”” cassettes. 45, 60, 90, 120 and 180-
sound. 45, 60, 90 and 120-minute minute lengths — the world’'s only 3-
lengths. hour cassette.

1-MOL @ 333Hz

2-Sensitivity @ 333Hz
3-Sensitivity @ 8kHz

4-Sensitivity @ 12.5kHz
5-MOL @ 8kHz
6-Erasability

7-Bias Noise
8-Print-Through
9-Modulation Noise

10-Output Uniformity
11-Uniformity of Sensitivity
12-Bias Range

Competitor A 5 ® Typucal ®

Competitor B

ED’S EXCLUSIVE NEW “STAGNETITE® COATING

TDK EXTRA DYNAMIC is the world’s only tape with a
magnetic coating of ‘‘Stagnetite”. The coating con-
sists of microscopically fine particles of stabilized
magnetite in a special binder. Magnetite is a material
with magnetic properties which make it ideal as a
recording medium, except that in its natural state it is not
sufficiently stable. TDK discovered a way to permanently
stabilize magnetite particles; the result (Stagnetite) is a
perfect coating material for magnetic recording tape,
contributing to ED’s unrivaled ‘‘real-life” sound repro-
duction capabilities.

NOVEMBER 1973

Conventional 3
Cassette

0)

THE IMPORTANCE OF HIGH MOL

TDK's EXTRA DYNAMIC tape has the highest MOL values
of any cassettes on the market today. MOL means max-
imum output level, and is perhaps the most important
single characteristic of a recording tape. MOL is the out-
put signal level resulting from an input signal which pro-
duces 5% distortion in the output. A tape with high MOL
can be recorded at higher input levels without audible
distortion on playback. High MOL lets you faithfully re-
produce all the complex transient phenomena, subtle
overtones and important harmonics that give the original
sound its natural warmth, richness, depth and feeling.

CIRCLE NO. 70 ON READER SERVICE CARD 15



NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

Trusonic JR-100M Speaker System

~

® THEJR-100M, a new speaker system
just introduced by Trusonic, is a three-
way design employing a 10-inch woofer
in a ported enclosure measuring 23 x 14
x 10 inches. The S-inch cone midrange
driver is installed in its own internal sub-
enclosure to isolate it from the woofer-
generated pressures in the main cabinet.
High frequencies are handled by a I-inch
phenolic-dome tweeter with a short, cir-
cular horn. The crossover network, with
12-dB-per-octave rolloff characteristics,
divides the audio band at 1,500 and
5,000 Hz. A rear-panel control adjusts

the output levels of both the mid-range
and high-frequency drivers. The fre-
quency response of the JR-100M is 30 to
20,000 Hz, with a rated power-handling
capacity of 40 watts program material.
Nominal impedance of the system is 8
ohms. The cabinet is constructed of ¥s-
inch hardwood panels with oiled walnut
veneers. The sculpted acoustically trans-
parent foam grille, which is removable,
comes in a choice of shades including
brown, orange, and violet. Price:
$119.95.
Circle 115 on reader service card

Pilot 252 and 253
AM/Stereo FM Receivers

® ANAAA(\hb(‘(\éé (<]

L@ %

® P1LoT’s moderately priced receivers,
Models 252 and 253 (shown), provide 25
and 35 watts per channel continuous,
respectively, into 8-ohm loads with both
channels driven. Distortion, both har-
monic and intermodulation, is 0.5 per
cent at rated output. Hum and noise are

down 75 dB (high-level inputs) and 65
dB (phono inputs) in both receivers. FM
IHF sensitivities for the two receivers
are 2.2 and 1.8 microvolts, and their cap-
ture ratios are 2 dB and 1.5 dB. Further
FM specifications for the Models 252
and 253 include: alternate-channe! se-
lectivities, 50 and 65 dB, respectively;
image rejection, 50 and 80 dB; i.f. rejec-
tion, 70 and 90 dB; stereo separation (at
400 Hz), 35 and 36 dB. Both tuner sec-
tions are rated at 0.8 per cent harmonic
distortion for stereo reception.

The control sections of the 252 and
253 are quite similar, with volume, bal-
ance, bass, and treble controls (the last
two are separate adjustments for each

channel), and pushbuttons for such func-
tions as switching loudness compensa-
tion, mono/stereo mode, tape monitor,
high-cut filter, FM interstation-noise
muting, and two stereo pairs of speakers.
The 252 has inputs for external phono
and auxiliary sources, and the 253 has a
second phono input that can also be used
for a microphone plugged into the front-
panel jack. Both units have stereo-
headphone outputs: the 253 also has a
front-panel tape-dubbing jack. The re-
ceivers are identical in size— 18 x 5Vs x
13%2 inches—and both come with wal-
nut cabinets. The Model 252 is priced
at $249.90; the Model 253, $299.90.
Circle 116 on reader service card

Shure-SME Improved Tone Arm

e
'55’ *

® THE venerable SME Model 3009
tone arm, distributed in this country by
Shure Brothers, has now become the
Model 3009 Series Il Improved, incor-

porating modifications that result in re-
duced effective mass and more accurate
anti-skating compensation. The new de-
sign has a lighter counterweight that is
located closer to the pivot assembly,
requiring less installation clearance than
the previous model. The detachable car-
tridge shell has also been replaced with a
fixed version. These reductions in mass
result in improvements in the tracking of
warped records and susceptibility to vi-
bration. The counterweight now rotates

to establish tone-arm balance, and the
thread-and-weight anti-skating system
has been provided with a pulley to di-
minish drag. The arm is intended for
phono cartridges weighing from 4 to 9
grams; the tracking-force adjustment
covers a range of 0 to 1Y2 grams in Ya-
gram increments. Price: $135. The
Model 3009/S2 Improved ($147) retains
the detachable cartridge shell with the
penalty of slightly increased mass.
Circle 117 on reader service card

Kirksaeter RTX
AM/Stereo FM Receivers

® AUDIOSON is importing two new
Kirksaeter stereo receivers, the RTX
85.55 (shown) and the RTX 120.85,
identical except for their power outputs.
The RTX 85.55 is rated at 65 watts con-
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tinuous per channel,and the RTX 120.85
at 85 watts per channel, both channels
driven simultaneously into 8-ohm loads.
Harmonic distortion is under 0.09 per
cent at the rated outputs, and the signal-
to-noise ratio for both units is 90 dB.
The power amplifiers of the RTX receiv-
ers are in the form of plug-in modules,
each with its own power supply. The
tuner and control sections operate from
separate supplies. IHF FM sensitivity
is 1.5 microvolts, with a capture ratio of
2.5 dB and alternate-channel selectivity
and AM suppression of 60 dB. Stereo
FM separation is greater than 36 dB at

1,000 Hz; image rejection is 65 dB. Con-
trols include volume, balance, bass, and
treble (separate for each channel), and
pushbutton selection of inputs (including
two phono inputs, microphone, and one
auxiliary), tape monitor, high- and low-
cut filters, stereo/mono, FM intersta-
tion-noise muting, loudness compensa-
tion, AFC, and mid-range boost for
augmented presence. Five FM stations
can be pretuned so that they are select-
able at the touch of a pushbutton. The
receivers have signal-strength and chan-
nel-center tuning meters, and two stereo
(Continued on page 20)

STEREO REVIEW



FREE
INFORMATION
SERVICE

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

Tear out one of the perforated postage-free
cards. Please print or type your name and
address where indicated.

Circle the number on the card that corre-
sponds to the key number at the bottom of
the advertisement or editorial mention that
interests you. (Key numbers for advertised
products also appear in the Advertisers’
Index.)

Simply mail the card. No postage is re-
quired.

This address is for our “Free Information
Service” only. All other inquiries are to be
directed to, Stereo Review, One Park Ave,,
New York, N.Y. 10016.
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F R E E The Most erotever S T BRI
INFORMATION | Epgisimss:
SERVICE Ll VoW NALARLE T

---(§-E-E-B-EVERSE-§|DE) gl THESE EXCITING SOUNDS ARE NO:\J'
S AVAILABLE ON STEREOD CASSiT:'w.
] i elow.

FRET AVa"abIe on Place your order by using coupon

one Disc. ONLY $6.98 POSTPAID

PERMIT NO, 217
CLINTON, IOWA

This record is the result of two years of intensive research in the
sound librarles of Deutsche Grammophon Gesellschaft, Connoisseur

Society, Westminster Recording Company and Cambridge Records

B U S I N E S S R E P I_ Y M A I I_ Incorporated. The Editors of Sterec Review have selected and edited
those excerpts that best demonstrate each of the many aspects of

NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES the stereo reproduction of music. The record offers you a greater
variely of sound than has ever before been included on a single disc.

It is a sesies of independent demonstrations, each designed to show
off one or more aspects of musical sound and its reproduction.
POSTAGE WILL BE PAID BY— Entirely music, the Record has been edited to provide selt-sufficient
capsule presentations of an enormous variety of music arranged in
a contrasting and pleasing order. It includes all the basic musical

1 and acoustical sounds that you hear when you listen to records,
ereo eV|ew isolated and pointed up to give you a basis for future critical listening.

WIDE RANGE OF DEMONSTRATIONS
P.O. BOX 2908 ® Techniques of Separation & Multiple Sound Sources e Acoustic
CL'NTON, IOWA 52732 Depth e Ambiance of Concert Hall e Sharp Contrasts of Dynamics

® Crescendo & Diminuendo e Very High & Very Low Pitched Musical
Sounds e Polyphony (2 or more melodies at once) With Both Similar
& Contrasting Instruments e Tonal Qualities of Wind, String & Per-
cussion Instruments @ Sounds of Ancient Instruments e Sounds of
e e —————————————————— - Oriental Instruments ® Sound of Singing Voice, Both Classically
Trained and Untrained e Plus a Large Sampling of Finger Snap-
ping, Hand Clapping, Foot Stamping & Other Musical & Percus-

sive Sounds.
FIRST CLASS T 13 SUPERB SELECTIONS

PERMIT NO. 217 STRAUSS: Festive Prelude, Op. 61 (excerpt) DGG.

DEBUSSY: Feux d'artifice (excerpt). Connolisseur Society.
CLINTON, IOWA BEETHOVEN: Welllngton's Victory (Battle Symphony) (excerpt from
the first movement) Westminster Records.
MASSAINQ: Canzona XXXV a 16 (complete) DGG Archive.
CORRETTE: Concerto Comique Op. 8, No. 6, “Le Plaisir des Dames”
B U S I N E S S R E P L Y M A I L (third movement) Connoisseur Society.
KHAN: Raga Chandranandan (excerpt) Connoisseur Soclety.
NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES RODRIGO: Concert—Serenade for Harp and Orchestra (excerpt from
the first movement) DGG.
MANITAS DE PLATA: Gypsy Rhumba (complete) Conn. Soc.
MARCELLQ: (arr. King): Psalm XVII “The Heavens are Telling”
POSTAGE WILL BE PAID BY— (complete) Connoisseur Society.

PRAETORIUS: Terpsichore: La Bourrée XXXl (complete) DGG
Archive.

Stereo ReView BERG: Wozzeck (excerpt from Act Ilf) DGG.

BARTOK: Sonata for two planos and Percussion (excerpt from the

first movement) Cambridge Records.
PO BOX 2908 BEETHOVEN: Wellington's Victory (Battle Victory) (excerpt trom the
CL'NTON! |OWA 52732 last movement) Westminster,

AVAILABLE IN YOUR CHOICE OF 33% RPM OR 45 RPM
The Stereo Damonstration Record Is processed and pressed on a newly developed,
improved vinyl. It is permanently anti-static, repeis dust and dirt and promotes
__________________ longer stylus wear. The use of this materlal is conducive to low surface noise and
contributes to the production of full dynamics and frequency range. The record
contlnually looks new, sounds new and wears longer,

Descriptive Booklet Enclosed Includes discussion of the
selections on the record, plus a complete description of

esch selectlon and the purpose behind its demonstration,

FIRST CLASS

PERMIT NO. 217
CLINTON, IOWA

HERE'S HOW TO ORDER YOUR STEREO DEMONSTRATION RECORD

B U Sl N E S S R E P I-Y M Al L CASH: Mall your order along with your name, address

NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES and remittance in the amount of $5.98, postpaid.

CHARGE: Your American Express or BankAmericard
! Mail your order, name, address and credit card

POSTAGE WiLL BE PAID BY— account , b .

number. You will be billed at $5.98, postpaid. |

Stereo ReView MAIL ALL ORDERS TO: RECORDS a ——

ZIFF- DAVIS SERVICE DIVISION.
P.O. BOX 2908 595 BROADWAY, NEW YORK, N.Y. 10012.

CL'NTON, IOWA 52732 OUTSIDE U.S.A. RECORDS ARE $8.00 POSTPAID.




“..the most powertul

stereo receiver in jts price class by a
considerable margin...

A challenging claim?

Not at all. Just a statement of fact by Hirsch-
Houck Laboratories as published in Stereo Review,
September 1973.

They’re describing the new Pilot 254 and
they go on to say, “Our test measurements clearly
showed that the advertised specifications for the
Pilot 254 are not only honest, but quite
conservative.

Separating verifiable fact from advertising
fiction is a testing lab’s specialty. Making sure
that every Pilot product meets or exceeds every
one of its specifications is our specialty.

How well we do our part, may be judged
from the rest of the Hirsch-Houck report.

The Pilot 254 specifications read: 65 honest
watts per channel, 8 ohms, both channels driven.
The Lab finds, “At 1000 Hz, the cutputs clipped
(were overdriven) at 82 watts per channel...”

We rate harmonic and .M. distortion at
0.4% and 0.5% respectively. They find, “At Pilot’s
rated 65 watts per channel output level, distortion
was 0.1% to 0.15% from 20 to beyond 10,000 Hz,
reaching a maximum of 0.25% at 20,000 Hz”

In evaluating the FM tuner section, the Lab
reports, “FM tuner performance was well up to
the standards of the audio section””

The Pilot 254 Stereo Receiver $429.00*

*Manutacturer’'s suggested retail price
NOVEMBER 1973

We rate IHF sensitivity at 1.8 uV with
harmonic distortion at 0.4% mono and 0.8%
stereo. They find, “...a 1.7 uV IHF sensitivity and
only 0.16% harmonic distortion at almost any
useful signal level with mono reception. The stereo
distortion was about 0.5%”"

We list capture ratio at 1.5 dB. They find,
“The capture ratio was an excellent 1 dB...”

And they go on to confirm the same out-
standing performance figures for noise, stereo
separation, image rejection and all the rest.

Finally, they sum it all up with, “...we could
not fault this fine receiver in any respect”’

Listen to the Pilot 254 and you will agree.

For the complete text of the report and
additional information write: Pilot,
66 Field Point Road, Greenwich,
Conn. 06830.

CIRCLE NO. 42 ON READER SERVICE CARD
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headphone jacks. A speaker selector
chooses between two pairs of speakers,
or silences both pairs for headphone lis-
tening. The receivers also have rear-
speaker output terminals, providing
some decoding capability for matrixed
four-channel recordings as well as giving

a four-channel effect with two-channel
material. In addition, there are two chan-
nels of tape-playback-head preamplifica-
tion/equalization for stereo tape decks
that lack electronics or for two-channel
tape decks in which a four-channel play-
back head has been installed. The re-

ceivers measure approximately 19Y4 x
5%a x 14Y4 inches; they come with wal-
nut-finish wood cabinets. Prices: RTX
85.55, $649.95; RTX 120.85, $749.95.
Decorator cabinets in matte white or
black finishes cost $20 extra.

Circle 118 on reader service card

Advent/2 Speaker System

® From Advent Corporation comes a
new speaker system, the Advent/2, that
is smaller still than the existing models,
and intended for use in audio systems of
moderate cost and power. The Ad-
vent/2's enclosure is molded of thermo-
plastic materials (only the back of the
cabinet is of wood) and costs signif-
icantly less than an equivalent wood en-
closure, thereby permitting the use of
more expensive drivers. The two-way
Advent/2 employs three drivers: an
acoustic-suspension woofer with the
same magnet assembly as the Advent
Smaller Speaker, and 1two 1%s-inch cone
tweeters. The tweeters are positioned

side by side, with each directed 25 de-
grees outward from the system’s frontal
plane (the angled mounting surfaces are
molded right into the thermoplastic cabi-
net). This arrangement is said to provide
maximum dispersion with a minimum of
interference effects. The crossover fre-
quency is 1,500 Hz and the nominal
impedance is 8 ohms. System resonance
is 58 Hz. At least 10 watts per channel
of amplifier power is recommended to
drive the system. The cabinet of the
Advent/2 is soft white with a silver-gray
grille. Dimensions are 112 x 19 x 7Y4
inches. Price: $58.
Circle 119 on reader service card

Pioneer AM/FM
Four-Channel Receivers

® THREE new receivers from U.S. Pi-
oneer are fully equipped to handle all
current four-channel program material,
including discrete tapes. recordings
encoded via the SQ. RM, or other
matrix systems, and CD-4 “discrete”
discs. In order of increasing price they
are the Models QX-646 ($499.95), QX-
747 ($599.95), and QX-949 ($699.95,
shown). Basically similar in function and
configuration, with each increase in price
they offer somewhat more control flexi-
bility and incremental improvements in
most specifications, as well as an ap-
proximate doubling of output power,

from 10 watts per channel (continuous,
all four channels driven into 8 ohms at
1,000 Hz with | per cent harmonic dis-
tortion) for the QX-646 to 40 watts per
channel (as above, except that harmonic
distortion is 0.3 per cent at any frequen-
cy from 20 to 20,000 Hz) for the QX-
949. Signal-to-noise ratios exceed 90 dB
for high-level inputs and 70 dB for phono
inputs. For the FM sections, |HF sensi-
tivities range from 2.2 to 1.8 microvolts,
capture ratios from 3 to 1 dB, and alter-
nate-channel selectivities from 40 to 80
dB. In general, from 50 to 100 per cent
more power per channel is available
when the receivers are used in the itwo-
channel mode.

All three receivers have master vol-
ume controls affecting all four channels.
The Models QX-949 and QX-747 also
have separaté level controls for each
channel, along with unique four-channel
visual level displays employing filament
coils of progressively increasing thick-

ness (with each increase in signal
strength. a longer segment of the coil is
set aglow). The QX-646 lacks the visual
display, and has an array of three bal-
ance knobs for complete left-to-right and
front-to-back adjustment. All three re-
ceivers share such operating features as
signal-strength tuning meters, switchable
loudness compensation, FM intersta-
tion-noise muting, tape monitoring, and
bass and treble controls for the front and
rear channels. The two more expensive
models have jacks and front-panel
switching for add-on Dolby noise-re-
duction units, and the QX-949 adds a
channel-center tuning meter, an addi-
tional phono input, and high- and low-cut
filters. Dimensions of the receivers are
approximately 20%3 x 5%4 x 14Y4 inches
(QX-646), 2123 x 6Y4 x 16Y2 inches
(QX-747), and 21%3 X 6Y4 x 17Y4 inch-
es (QX-949). Their prices include wal-
nut cabinets.
Circle 120 on reader service card

Teac Tape-Recording Booklets

® Two free booklets available from
Teac serve as guides to the manufactur-
er’s current line of tape-recorder acces-
sories and also offer suggestions on rou-
tine recorder maintenance, troubleshoot-
ing, and special-effects recording tech-
niques. The first, entitled Expanding the
Art of Tape Recording, is principally a
catalog that describes and illustrates
such Teac products as dynamic and elec-
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tret-condenser microphones, micro-
phone and line impedance-matching
transformers, various remote-control
devices, reels and reel-hub adapters. and
maintenance aids. Three pages are de-
voted to simple troubleshooting pro-
cedures and tips on preventive care. The
second booklet, Meer the Creutor, is a
guide to creative multi-track recording
that covers the topics of artificial echo
and simple “‘pan-pot” effects in some
depth. It is based on the operating facili-

ties of Teac’s 3340 four-channel tape
deck with *“*Simul-Syn¢,” but many of
the techniques are applicable to similar
machines from other manufacturers and,
to a limited extent, to two-channel re-
corders. Both booklets are twenty-three
pages long and are illustrated with dia-
grams and black-and-white photos. They
are available from Teac dealers or by
writing Teac Corporation of America,
7733 Telegraph Road, Montebello,
Calif. 90640.
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(The Ortofon M 15 E Super)

THE ONLY CARTRIDGE

WE KNOW OF THAT

WILL DO FULL JUSTICE TO A
NEW GENERATION OF STEREO RECORDS.

For the first time in many years, all that can be put
onto stereo records by professional disc-cutting
equipment can be gotten off them by a cartridge—
the new Ortofon M 15 E Super.

It is the only pickup we know of that not only can
handle the peak levels and full dynamic range now
possible on records, but while doing so can operate
below the wear threshold of modern discs, preserv-
ing their full quality for playing after playing.

As makers of studio record-cutting equipment
(Ortofon supplies equipment to recording companies
and studios around the world), we know the capabil-
ities of the néwest generation of cutters, which for
the first time can clearly put onto records a dynamic
range approaching that of master tape. The maxi-
mum high-frequency levels these cutters will record
also permit the first real approximation of the full
“live” intensity of cymbals, brass, snares, and other
demanding instruments.

On the test record that best reflects these new
capabilities (#2 in a series recorded by the German
High-Fidelity Institute), most other pickups begin
to reveal audible (and, on an oscilloscope, visible)
shatter at a recording level of 70 to 80 um. Only the
Ortofon M 15E Super goes to the record’s 100 pm
limit (and beyond) with no audible or visible indica-
tion of difticulty. The photos of oscilloscope traces at
right are an accurate indication of the new Ortofon’s
superior performance.

That test is a decidedly accurate reflection of audi-
ble differences in the real world of the listener’s living

room. What it means is that on the most demanding
stereo records that can now be made, exactly the
records that someone with really excellent equip-
ment and a habit of listening closely is likely to buy,
only the new Ortofon is likely to handle everything
with no sign of strain or “fuzzing.”

The MI1SE Super was designed specifically to
achieve this performance while tracking (at a force

A) Essentially undistorted lateral track-
ing by the Ortofon M 15 E Super of
a 300-Hz test tone recorded at a
peak amplitude of 100 gm. Track-
ing force: | gram.

A more expensive cartridge shows
significant distortion at an ampli-
tude of only 70 x#m, tracking at 1'2
grams in the same tone arm.

The same cartridge (same arm and
tracking force) indicates unlisten-
able performance at 100 gm.

of 1 gram) below the modulus of elasticity—the
threshold beyond which the vinyl of a record groove
doesn’t immediately spring back into shape after the
stylus passes. (It is an absolute must to track below
this point if permanent damage is to be avoided.) To
make this possible, the Ortofon’s unique VMS (Vari-
able Magnetic Shunt) design combines very low
moving mass (0.5 milligram), very high structural
strength in the moving system, and very high stylus
compliance — 50 x 106 cm/dyne in the horizontal
plane, 30 x 10-6 cm/dyne vertically.

The new Ortofon is the latest product of a com-
pany involved with records and professional studio
recording equipment for more than fifty years. Man-
ufactured and tested at Ortofon’s factories in
Denmark, the M 15 E Super is also rechecked in the
United States after shipment.

We will be happy to send you full specifications,
descriptive material (including reviews), and a list
of Ortofon dealers if you will write us at the address
below.

O rI-O I:O n ,9 EAST 38TH STREET, NEW YORK 10016

NOVEMBER 1973
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AUDIO

QUESTIOINS

ano

ANSVWERS

By I_ARRY KI.E'N.Techm'ml Editor

Speaker Rumble
To compensate for poor bass re-
e sponse on some records, I turn
up the bass control on my stereo re-
ceiver until the tonal balance becomes
satisfactory. Although the sound is then
all right, I develop a loud rumble in my
speakers. The slightest movements |
make near the turntable or even a small
bump in a record will cause this distor-
tion. Does this problem exist because
of overload in my magnetic cartridge?
IRA BEHR
Glen Oaks, N.Y.

No, your system is suffering from

« acoustic feedback. Judging from
my mail, this problem is quite prevalent
and is usually misdiagnosed by those
suffering from it. Acoustic feedback
occurs in a hi-fi system when the sound
energy from the speakers is sufficient to
vibrate the turntable and/or tone arm.
This may occur because the turntable is
installed on (or in) furniture that some-
how captures and transmits the acoustic
energy, or because the turntable is in-
stalled at a point in the room where low-
frequency standing waves hit their
maximums, or because the turntable as-
sembly itself is particularly sensitive to
external vibrations. The solution in all
cases is to relocate your turntable or to
remount it using soft foam pads as
shock-isolating elements between the
base and the surface on which it rests.

Eight-track Cartridge Cleaning

I have a good collection of eighi-
e Irack cartridges and every so
often I clean the little rubber pressire
rollers in the cartridges. | decided 10 do
this after reading that it is a good idea 1o
clean the capstan and pressure roller in
open-reel recorders. Is this a good prac-

tice and does it help my machine?
CHARLES MARSH
North Little Rock, Ark.

A It seems a good idea to me, al-
« though | have never seen it sug-
gested as a recommended practice. The
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only caution I can think of is to keep the
cleaning fluid (rubbing alcohol would be
best) away from the tape itself as it may
dissolve the lubricant normally used in
cartridge tapes. Pull out two or three
inches of the tape so as to form a loop
over the cartridge’s pressure roller and
rotate the roller by hand while rubbing it
briskly with a cotton swab dampened
with the alcohol. And make sure the roll-
er is dry before pushing the tape back
in place.

U.S. vs. Imported Equipment

As military men in the Far East we

e have access 1o all types of Jap-
anese stereo equipment, and, being
electronic technicians, we find ourselves
spending countless hours arguing the
merits of the various units. As perhaps
could be expected, we are divided into
opposed camps: the “cheap Japanese
stuff” group, and the “ir’s as good as
American equipment, and perhaps even
better” group.

In addition, another source of argu-
menit is that we seldom find magazine
test reports complete enough because
they are concerned only with measured
specifications and operating features.
Seldom do we read so much as a “‘seems
10 be well constructed.” We feel that the
quality of construction is a major fuctor
in determining the total worth of a unit,
and failure to mention it is a serious
shortcoming of hi-fi publications. Can
vou help us resolve our questions? We
desperately need an outside voice before
blood is spilled.

B. BELKIN, M. BRANDT. J. MCGREW

FPO, San Francisco, Cal.

A In reply to the first part of your
e question, our experience over
the years indicates that there is 1o hard
and fast answer possible. We have found
excellent, mediocre, and poor equipment
originating on both sides of both big
ponds. Therefore, it’s simply not pos-
sible to generalize using the national ori-
gin of any piece of hi-fi equipment as an
indicator of its worth.

I’ve discussed your second question at
length in previous columns, but I'll give
it one more go-round. It is difficult, if not
impossible, for any test lab to establish
the durability of an audio component by
a visual examination. Sure, indust-
rial/computer-style wiring and layout
appears impressive, but it is no guaran-
tee of performance or reliability. I’ve
seen equipment that looked as though it
was wired by a drunken monkey (or by
me when | was in a rush to check out a
design) that worked fine for years, and,
conversely, some sleek-looking, appar-
ently heavy-duty devices that seemed to
break down every fifteen minutes.

I'm afraid you are looking for an
answer that no one can supply. The vast
majority of the factors that resuit in lack
of reliability seldom appear during the
testing done in product evaluation, and
arerarely disclosed by an examination of
the circuit diagram.

As one example of the difficulty: how
can anyone know when the “doping™ of
the silicon that goes into a transistor has
some impurity that perhaps will, after
several months of use, cause the transis-
tor to self-destruct? If the manufacturer
of the transistor knew of the potential
problem he wouldn’t have sold it; if
the component manufacturer knew, he
wouldn’t have used the transistor in his
amplifier; and if the test labs knew, they
wouldn’t have run a favorable report.

Induced Hum

I recently bought an expensive
e casseite deck from a friend after
having listened 10 it connected 1o his svs-
tem and being impressed by its perfor-
mance. When I installed it in my system,
where it fit conveniently on top of the
receiver, it suffered from a bad hum in
one channel. I tried changing the leads
and everything else | could think of, but
the hum remained. When I returned the
cassette deck 10 my friend and he con-
nected it to his system, the hum was
gone. Is there something in my svstem
that was causing the cassette deck 10

hum? Everything else worked fine.
NEWTON STANFIELD
Greenwich, Conn.

Yes, there is something in your

e system that's giving trouble—
probably the 60-Hz electromagnetic
field produced by the a.c. power trans-
former in your receiver. All power trans-
formers —uniess they are specially con-
structed to eliminate it —radiate such an
electromagnetic field. Placing the cas-
sette deck on top of the receiver brought
the record/play head (or possibly some
other component) in your deck within
the hum field, which was picked up and
converted into a 60-Hz audio signal. My
hypothesis can be easily tested by oper-
ating the cassette deck alongside your
receiver —not on top of it—to see if the
hum trouble disappears.

STEREO REVIEW



Be Sure To Hear The Advents.

Before you buy your first or your next pair
of loudspeakers, it will pay you to hear the
Advents.

Both the original Advent Loudspeaker and
The Smaller Advent Loudspeaker were de-
signed to make the top level of loudspeaker
performance available at a fraction—less than
half — of the former going cost. They are meant
to be compared directly in every aspect of per-
formance, including frequency response from
the lowest to the highest frequencies of musical
interest, to the most expensive and elaborate
speakers available, and they sound clearly and
dramatically better than many far more expen-
sive systems.

Those are strong claims, but no stronger than
the feelings expressed every day in letters from
satisfied Advent customers. They help explain
why Advent speakers, with relatively little
advertising and fewer dealers than several
other brands, have become best-sellers (the
first became so before it was advertised nation-
ally at all), and why people go out of their way
to tell us how pleased they are with them.

For a reasonable, affordable amount of
money, you can build as good a stereo system
as you're ever likely to want around either of
them. That is why Advert dealers, chosen for
their ability to understand and display what

they are selling, are worth taking the time to
seek out. And it is why Advent speakers, with
no visible indication that anything really extra-
ordinary is inside their simple cabinets, are
worth listening to critically and thoroughly
before you buy.

Nothing about either speaker is accidental.
They are the result of eighteen years’ previous
experience in making high-performance acous-
tic-suspension speakers, and the striking value
they represent was made possible by what we
have learned about taking the most simple and
direct route to highest performance. Nothing
audibly useful is missing, and nothing unneces-
sary for home listening is present.

The only basic difference in performance
between them is that the original ($105-$125
depending on cabinet finish and the part of the
country it’s shipped to) will play slightly louder
in bigger rooms than The Smaller ($70-875).
Both have the same clarity and accuracy, bass
response approached by few speakers of any
price or size, and an octave-to-octave musical
balance chosen to suit the widest range of
recording techniques.

If you will send in the coupon, we will be
happy to provide full information on both
speakers (including their reviews), and a list
of dealers where you can hear them. If you can
also hear Advents at a friend’s house, you can
get an idea of just how good they sound in a
home, and of what your friend thinks of them
and us.

We wouldn’t suggest you make sure to hear
our speakers if we didn’t think you will find it
worth your while.

To: Advent Corporation, 195 Albany Street,
Cambridge, Massachusetts 02139

Please send me speaker information and a list of your
dealers.

Name.

Address__

City State  Zip.
T E I EEE R E R RN N B N

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139.
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ON RECORD -

By JAMES GOODFRIEND

Music Editor

QUADRAPHONICS OR BUST

EST NIGHT, which was Sawrday, |
installed a quadraphonic record-
playing setup in my apartment. It took
about four hours and six screwdrivers
(from force of habit | took out the Phil-
lips-head screwdriver too, but | didn't
use it), two wire cutters, a pair of pliers,
a staple gun, and gummed paper labels to
identify the ends of some unconnected
wires | was not going to use (in case the
future should demand that | use them
after all). In truth, a good part of the la-
bor expended, and of the formidable as-
semblage of tools, went into removing
older equipment, and this deserves a few
words of explanation.

The four-channel receiver | was about
to install was more than twice the size of
the two-channel receiver it was replac-
ing—and in all the wrong ways. It was
low and long and deep. The old receiver
had been set upon a shelf (which it over-
hung in front by about two and a half
inches) that had formerly held my mono-
phonic equipment, which had fit the
space easily, with room to spare. The
new receiver would have overhung the
same shelf by about six inches, as well as
provoking a major excavational effort,
once it was installed, if 1 ever had to
change a wire around. 1 find it fascinat-
ing that the development of electronic
miniaturization, from hand-wired tube
circuits to printed circuits, transistors,
and now circuit chips (IC’s), has had no
effect whatever on the appearance of
receivers, which merely seem to double
in size and complexity as the number of
channels doubles.

At any rate, | decided not to do it; |
simply could not face the prospect of
pushing that behemoth on and off the
shelf even once to change connections on
four separate speakers. The only other
place for it was on a lower, much deeper
shelf next to the record player itself, a
position that was then occupied by a
monster disc-cutting apparatus which
hadn’t been used in ten years, but still
looked impressive to visitors. So three of
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the six screwdrivers and one wire cutter
were employed to loosen the disc cutter
from its moorings (together with the
monitoring arm and its rest), disconnect
whatever parts of the overall circuit it
was still hooked up to, and hoist the
thing up out of its setting and down onto
the floor. This left a great, gaping hole in
the shelf (for the disc cutter had been set
into it), which was, fortunately, nicely
straddled by the four rubber feet of the
receiver (size has its advantages 100).

I have learned from experience, when
changing any piece of equipment, never
to remove all the connections from the
old before substituting the new. | went
about it one step, and one wire, at a time
Left-tape-out removed, passed through
the hole in the shelf, and replugged into
the new unit: right-tape-out, ditto; and so
on. | didn’t lose one wire down the back
of the cabinet. However, two completely
new connections had to be made, the
two to the rear speakers, which, though
positioned in anticipation of four chan-
nels a year ago, were not connected
to anything and had functioned as mute
end tables until now.

After an abortive attempt to draw the
connecting wires upward to the molding
on the wall. along the molding across the
double-door entrance to the room, and
down again behind the bookcase on the
opposite side of the room, thence along
the floor to the speakers, my wife and |
settled on an alternate method, drawing
them down to the floor. and stapling
them as closely as possible to the door-
sill, and then around the opposing
bookcase and along the floor to the
speakers.

We got as far as the bookcase when
the wire ran out. With great aplomb, |
went to my spare wire bag and came
back with a short length of filthy but
serviceable speaker wire, plus the re-
mains of a rolt of lamp cord. The speaker
wire, which 1 spliced with twenty-
year-old friction tape because the roll
of modern plastic electrical tape has

become the single most elusive object in
our apartment, did for one connection.
The lamp cord brought me to within two
feet of the second speaker. Back to the
record-playing equipment, where two
feet of unused wire, carefully labeled
for an unknown future, were snipped off
to solve the problem. Mounting the new
cartridge took no time at all. And so we
were finished.

I FREELY admit to experiencing a thrill
of excitement when turning on any new-
ly installed piece of equipment and find-
ing that it works as it is supposed to. |
have never determined whether this
springs from my inherent cynicism re-
garding both mechanical and electrical
equipment, or from some deeply imbed-
ded insecurity about my own abilities to
put two wires together without shorting
out Con Edison’s principal generator. At
any rate, the music (Benjamin Britten it
was) poured out gloriously —from the
two front speakers. Manipulate controls
as | might, the rear speakers remained as
mute as in their end-table days.

Systematic research led eventually to
the speaker fuses, and | discovered that
the two for the rear speakers were
blown—3AG two-ampere fuses. 1t was,
as | said earlier, Saturday night. | men-
tally ran down the list (it was not a very
long list) of who in my neighborhood
might just happen to have a pair of 3AG
two-amp fuses kicking around on a hot
Saturday night in August and quickly
came to the conclusion that my best
hopes rested in my own junk box of
spare everythings. A search brought to
light one five-amp fuse, a half-amp one,
and a previously missing measuring de-
vice for the now displaced disc cutter.
Sunday would bring no better.

I think my wife was more disappoint-
ed than 1, but we both got over it quick-
ly. The new cartridge sounded marvel-
ous and the new receiver’s two-channel
amplification system had. after all, re-
placed a dying unit whose left channel
made occasional gasping sounds and had
to be smartly rapped back into'life every
so often. The records went onto the turn-
table and we couldn’t seem to get enough
music: Brahms waltzes, Johnny Guarni-
eri’s stride piano, Poulenc for two key-
boards, Purcell, Britten again, forty-five
minutes of London pub music and come-
dy routines (a marvelous record— Lon-
don International SW 99436), Satie,
Debussy and Ravel, Jacques Brel, Cho-
pin,Joel Grey, and Prokofiev. We didn’t
(couldn’t) play a quadraphonic record
all night or the next day.

The new equipment did for me what,
somehow, new equipment always does
for me: it reminded me of my love of
music and reawakened my hunger for
great gobs of it —which | endeavored (o
satisfy. | suppose that’s enough excite-
ment for one weekend. Quadraphonics
can wait—until tomorrow at least.
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These data were compiled from manufacturers’ literature.

...check out the Scott 477

As an astute audiophile, you naturally want to
compare specifications and prices on the bet-
ter makes of equipment before committing
yourself to a major purchase.

If it's a high powered receiver you're after,
we’ve simplified your selection by preparing
a specification chart comparing our 477 AM-FM
Stereo Receiver with its closest competitors.

We invite you to study the specifications of
the respective units along with

their prices. You'll

=
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find the Scott 477 is the value-for-the-price
leader among this distinguished grouping of
top-of-the-line receivers.

If you're not convinced by specs alone, we
further invite you to ask your Scott dealer for
a listening test of the 477 Stereo Receiver
played through your favorite speaker system.
Check its performance on both recorded and
broadcast program material of your choice.
Then, compare the 477 with any other re-
ceiver in its price/performance class.

‘We believe you'll find the Scott 477 AM-FM
Stereo Receiver is your best choice.

CIRCLE NO. 100 ON READER SERVICE CARD

SCOTT

where innovation is a tradition
. H. Scott, Inc., 111 Powdermill Road, Maynard, Mass. 01754



The ADC-XLM “...inaclass by itself.”

That’s the way Stereo Review described our XLM. High Fidelity head-

lined their review, “Superb new pickup from ADC” and went on to say,
“...must be counted among the state of the art contenders” And Audio
echoed them with, “The ADC-XLM appears to be state of the art”

With the critics so lavish in their praise of the XLLM, there’s hardly any
necessity to add anything. Far better to let the experts continue to speak

for us.

Freq uency r€SPONSe The CBS STR-100 test
record showed less than=+ 1.5dB variation up
10 20,000Hz Stereo Review

response is within +2dB over the entire range. Audio
Frequency response is exceptionally flat High Fidelity

Tracki NE This is the only cartridge we have seen
thatis really capable of tracking almost all stereo discs
at 0.4 grams. Stereo Review

The XLM went through the usual torture test at

0.4 grams (some top models require more than a
gram). High Fidelity

The XM s capable of reproducing anything found on
a phonograph record. Audi

Distortion distortion read ngs . are almost
without exception better than those for any other model
weve tested. High Fidelity

The XLM has remarkably low distortion in comparison
with others. Audio

At 0.6 grams the distortion was low (under 1.5 per
cent). Stereo Review

Hum and noise The XLiv could be instrumental
in lowering the input noise from the first stage of a
modern transistor amplifier. Audio

The cartridge had very good shielding against

induced hum Stereo Review

PI‘ICC This would be a very hard Cartridge to surpass
atany price. Stereo Review

We found it impossible to attribute superior sound to
costlier competing models. High Fidel ity

Priced asitis. itis a real bargain in cartridges. Audio

The Pritchard High Definition
ADC-XLM $50.

==y TAUDIO DYNAMICS CORPORATION

Pickett District Road. New Miltord Connecticut 06776



® SPEAKER IMPEDANCE: Many
people think of the impedance of a loud-
speaker (conventionally specified as 4, 8.
or 16 ohms) as a significant parameter
somehow related to its frequency re-
sponse. This is only partly correct. Cer-
tainly. the impedance characteristics of a
loudspeaker driver, which can vary with
frequency over a wide range. are mean-
ingful and important to the design engi-
neer. On the other hand, the impedance
characteristics of a complete speaker
system have little relationship to its
acoustic performance.

The impedance (Z) of a loudspeaker is
complex: it consists of resistance (R)
and of reactance (X), which vary with
audio-signal frequency. However, the
effect of the speaker on the amplifier
is related to its total impedance (Z). (For
purposes of simplification, we will not
distinguish between Z and R in the fol-
lowing discussion; engineers in our au-
dience are asked to excuse the lack of
rigor.)

Impedance (Z) expresses the relation-
ship between the voltage (E) and current
(/) in a circuit. The basic formulas are:
Z = E|I; I = E[Z. The resistive compo-
nent R (which is equal to Z in the ab-
sence of reactance) can be used to deter-
mine the power delivered to a‘load, as
follows: P .= E*R, andfor P=1I?R.

Most solid-state amplifiers are con-
stant-voltage sources whose output volt-
age, given a steady input signal, is essen-
tially independent of the load impedance
Z. The power delivered to the load is
therefore inversely proportional to im-
pedance: a 4-ohm speaker will draw
twice as much power as an 8-ohm speak-
er, which in turn will draw twice the
power of a 16-ohm speaker (it is under-
stood that the audio-input signal to the
amplifier remains constant).

In general, loudspeaker impedance
varies with frequency, with a peak ap-
pearing at the bass-resonance frequency.
In multi-speaker systems, there may be
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other impedance peaks at higher fre-
quencies, or the impedance may rise or
fall relatively smoothly with increase in
frequency, or even remain fairly con-
stant. Since the maximum impedance of
a system may be several times its nomi-
nal rated impedance, and the minimum
may be considerably less than the rated
value, how does one assign a single im-
pedance rating to a loudspeaker?

At one time, the rated speaker imped-
ance was measured at 400 Hz, where
many speakers reached their minimum
impedance value. Later, it became cus-
tomary to rate the speaker in terms of
the lowest impedance measured immedi-
ately above the bass resonance (this of-
ten occurred in the 150- to 200-Hz

TESTED THIS MONTH
®

Sony STR-7055 AM/FM Receiver
Pioneer TX-9100 AM/FM Tuner
Kenwood KA-8004 Amplifier
Ohm F Speaker System

range). Other speakers carry an arbitrary
“average” impedance rating, a figure
falling somewhere between the minimum
and maximum occurring within their
operating range.

For most audio hobbyists, speaker
impedance is of secondary importance.
1t has no relationship to quality, efficien-
cy, size, price, or sound characteristics.
The output voltage, distortion, and fre-
quency response are also unaffected by
normal speaker impedance variations.
However, since most amplifiers will de-
liver more power to 4-ohm loads than to
higher load impedances, it is not uncom-
mon for low-efficiency speakers to be

designed with a 4-ohm impedance.
(Incidentally, even though a 4-ohm
speaker will draw twice the power of an
8-ohm speaker at any given amplifier
output-voltage level, the maximum avail-
able power output of most amplifiers into
4 ohms is only about 40 to 50 per cent
higher than their 8-ohm ratings, because
of current-handling limitations in the
output transistors.)

Practically speaking, the only respect
in which speaker impedance concerns
the usér directly is in its effect on the
amplifier. As its impedance decreases,
the speaker draws more current from the
output transistors. Protective circuits or
fuses will shut down the amplifier when
excessive current is drawn. Almost all
amplifiers can operate safely with 4-ohm
loads. And though some are designed for
loads as small as 2 or 3 ohms, only a
handful will operate properly with
smaller loads without tripping their pro-
tective systems, generating excessive
distortion, or even damaging their output
transistors.

Since almost all amplifiers and receiv-
ers are designed to drive two—and
sometimes three —sets of speakers si-
multaneously, the load may be as low as
one-half to one-third of the speaker im-
pedance, assuming that all the speakers
are identical. (For three speakers with
impedances A, B, and C connected in
parallel, Z is computed as follows: 1/4 +
1'/B+ |/C=1/Z)) As mentioned above,
many speakers have actual minimum
impedances that are considerably lower
than their nominal impedance ratings,
which can lead to difficulties when driv-
ing two or three sets of speakers con-
nected to the same amplifier terminals.

The accompanying figure shows the
impedance characteristics of two popu-
lar speaker systems. It can be seen that
their average, maximum, and minimum
impedances are quite similar, yet speak-
er A is rated at 4 ohms and speaker B
(from a different manufacturer) is rated
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at 8 ohms. In fact, both have a minimum
impedance of about 4.5 ohms. An at-
tempt to operate two pairs of B speakers
might cause an amplifier problem
(depending on the amplifier used), since
the user, assuming that he is paralleling
two 8-ohm speakers—a safe, recom-
mended procedure —would actually be
presenting a load of about 2 ohms to the
amplifier at some frequencies.

In the absence of consistent and
meaningful impedance ratings by speak-
er manufacturers, our test reports sgate
the nominal advertised impedance, plus
our own measurements of the maximum
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and minimum impedance between 20
and 20,000 Hz. And we heartily endorse
the policy of those speaker manufactur-

ers who specify the minimum impedance
of their products within the audio-fre-
quency range.

EQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Sony STR-7055 AM/FM Receiver

® EXTERNALLY, Sony’s new STR-705%
AM/FM stereo receiver resembles other
Sony components, with a tastefully
styled satin-finish panel and knobs. It
incorporates a very clean, conservative-
ly rated medium-power amplifier with
considerable control versatility.

The large dial cut-out, framing the
green-lit scales and meter face, is flanked
by two large knobs for tuning and vol-
ume adjustment. The balance control.
concentric with the volume knob, is op-
erated by a small lever below the knob.
The FM dial scale has linear calibra-
tions, with a red STEREO indication ap-
pearing at its right during stereo recep-
tion. The tuning meter is a zero-center
indicator for FM and shows relative sig-

nal strength for AM. Three pairs of
speakers can be connected and activated
(singly or in two combinations of two
pairs) by a selector knob which also has
an OFF position for headphone listening
via a front-panel jack. The separate bass
and treble tone controls for the two
channels are concentric, with slip-clutch
knobs. The high- and low-cut filters are
operated by a single knob, which can
connect either filter, both, or neither.
The operating modes include stereo
with normal or reversed-channel posi-
tion, and either input channel or their
sum (mono) through both speakers. In
the latter mode, (L + R), the FM multi-
plex circuits are also shut off. The FuNC-
TION control selects PHONO, FM, AM, or

AUX signal sources and provides two
tape-copying positions as well for use in
copying from either of two tape re-
corders to the other. In addition, there
are two separate TAPE MONITOR lever
switches which permit playback or mon-
itoring from either recorder while re-
cording or copying tapes.

The various input and output jacks,
plus an AM ferrite-rod antenna. are in
the rear of the receiver. There is also a
front-panel AUx phone jack, which re-
places the rear AUX inputs when a plugis
inserted. The input and output jacks for
one of the tape recorders are paralleled
by a DIN connector. The preamplifier
outputs and power amplifier inputs are
brought out 10 separate jacks which are
normally joined by a slide switch. The
speaker connections are screw termi-
nals. closely spaced but with sufficient
insulation to make accidental short cir-
cuits unlikely. The single a.c. outlet is
unswitched. The Sony STR-7055 has an
FET rf. amplifier and mixer in its FM
“front end.” The i.f. amplifier uses sev-

(Continued on puge 30)
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... its ‘fairy godmother’ smokes
cigars & wears a beard.

IF you're a regular reader of loud-
speaker technical reviews, you
may have noted this: all of the best
acoustic suspension systems are
about of a size. And their response is
quite similar at the very low end, ex-
tending to about 40 Hz with minor
variations. Some go somewhat lower
but at considerable cost in efficiency,
demanding massive amplifier power if
high level reproduction is to be
attempted.

But what if you could abandon the
security and simplicity of acoustic
suspension design, and wave a
‘magic wand' that would let you ex-
tend bass response another 1/2-
octave, or alternatively to reduce the
enclosure to 1/3 the size, or increase
the efficiency say 4 or 5 dB? Or
perhaps your fairy godmother would
let you select a portion of each of
these virtues. Good? Great!

That's just what we've done with
Iinterface:A. Compared to the very fine
acoustic suspension systems,
we have a markedly smaller enclo-
sure, about 2-3 dB greater efficiency
(effectively increasing the useful
power of any given amplifier) and re-
sponse that is down just 3dB at 32 Hz.
Of course there was no magic wand.
In fact there is little that is esoteric or
speculative about our design. And
there’s no secret either.

interface:A is not a sealed acoustic
suspension system. Rather it can be
classed as a vented system. But to
tune our system to 32 Hz we wanted
a vent 10” in diameter and 20’ long.
Unfortunately there is no way to fit a
20’ tube into a system just 14" x 22"
x 7-3/4” deep. (Which is perhaps why
nobody has built one like this to date!)

EleilhoYores

$400/ pair, m “lth qﬁ
suggested retail. S e r S ;_

Interface 7\ |

So we built a device that acts in every
way like a 20’ tube. We call it a vent
substitute. It looks something like a
12" speaker, but has no voice coil or
magnet. It weighs 400 grams, the
same as the air in the 20’ tube.

With the help of this vent
substitute, and a modest
6 dB rise from our equal-
izer, we achieved
our design goal
for extended bass
response. But
that's not nearly
enough. it is
equally essential
that total acoustic power
output at all frequencies be uniform.

The Interface:A design contributes in
three inter-related ways. By using an

.
¥
b

¢ G 1l

8” woofer, rather than the usual 10”
or 12" unit, we achieve better mid-
range dispersion. And we've added a
simple, effective acoustic lens to our
forward tweeter to maintain this good
dispersion. The final touch is the
addition of a rear-facing tweeter that
operates only above 5 kHz to main-
tain uniform power response at the
highest frequencies.

The result is a new system that sur-
passes the best of the past. And offers
other benefits we haven’t even hinted
at. No magic. Just good, solid engi-
neering, and more than a little crea-
tivity. You can read all about it in our
literature. But you will be most im-
pressed when you hear Interface:A.
Now at selected dealers. You can
leave your magic wand at home.

2 Gulton

COMPANY
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eral transistors and an 1C, with four ce-
ramic-filter sections for selectivity. A
single 1C performs all the multiplex-
demodulator functions, and another con-
tains all the active circuits for the AM
tuner. The audio section has direct-cou-
pled complementary-symmetry output
stages and preamplifiers consisting prin-
cipally of two IC’s (one for the phono
preampiifiers, one for the tone-control
stages). Only four individual transistors
are used in the preamplifier in addition to
the IC’s.

® Laboratory Measurements. The FM
sensitivity (IHF) measured 2.1 micro-
volts. A 50-d B signal-to-noise (S/N) ratio
was reached at about 5 microvolts
in mono and 30 microvolts in stereo. Dis-
tortion was slightly less than 0.3 per cent
in mono and about 0.8 per cent in stereo.
The ultimate S/N was 72 dB in mono
and 61 dB in stereo. The FM frequency
response was +(.5,—2.5 dB from 30 to
15,000 Hz. Stereo channel separation
was better than 20 dB from 30 to 7,000
Hz, reaching a maximum of 38 d B at 400
Hz and falling to 14 dB at 15,000 Hz.
The FM capture ratio was a good 1.4
dB for a 1,000-microvoilt signal, and 5.8
dB at 10 microvolts. The other FM tuner
characteristics were also very good, in-
cluding 56 dB AM rejection, 76 dB im-
age rejection, 57 dB suppression of the

R.F. TEST BIGNAL INPUT IN-MICROVOLTS (V)

19-kHz pilot carrier, and 60 dB aiter-
nate-channel selectivity. The muting
threshold was 9 microvolts, and the au-
tomatic stereo-switching threshold was 6
microvolts. The AM tuner had relatively
low sensitivity (adequate for our subur-
ban location), with very little interstation
noise and a frequency response that was
down 6 dB at 140 and 4,000 Hz.

The audio amplifiers of the STR-7055
delivered 51.5 watts per channel into 8
ohms at the clipping point, with both
channels driven by a 1,000-Hz signal.
Into 4 ohms the power was 72.5 watts
per channel, and into 16 ohms it was
33.2 watts per channel. Using Sony’s
rated 35 watts per channel as a reference
full-power level. harmonic distortion was
under 0.1 per cent from 30 to 20,000 Hz
at full power or less, rising to the rated
0.2 per cent at 20 Hz. Typically, distor-
tion was less than 0.05 per cent.

With a 1,000-Hz test signal, harmonic
distortion reached its minimum of 0.015
per cent between 30 and 50 watts out-
put, increasing to 0.07 per cent at | watt.
At lower levels the distortion measure-
ment included inaudible “*noise.” Inter-
modulation (IM) distortion was about
0.6 per cent at extremely low power lev-
els (about 1 milliwatt), but at any audibly
useful output it was below 0.1 per cent.

The Aaux inputs required 68 millivolts
for a 10-watt output, with a 69-dB S/N.

® Pioneer’s new “top of the line” tuner,
the TX-9100, is designed to be a com-
panion to their Model SA-9100 integrat-
ed amplifier (reported on in September).
The matching TX-9100 incorporates
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many of the latest semiconductor de-
vices —especially integrated circuits —in
combination with several unusual circuit
features and construction techniques. Its
performance specifications, which re-

The phono inputs needed 0.8 millivolt
for 10 watts, with almost exactly the
same S/N (68 dB). In spite of the very
high phono gain, overload did not occur
until the input reached a level of 115 mil-
livolts. The tone controls had good char-
acteristics, with a variable turnover fre-
quency. The Iloudness compensation
boosted the lows principally, with a
smaller amount of high-frequency boost.
The low-filter response was down 3 dB
at 34 Hz, with a 12-dB-per-octave siope.
The high filter was down 3 dB at 10.000
Hz, but did not attain its rated 12-dB-
per-octave slope within the audio-fre-
quency range. The RIAA phono equal-
ization was accurate within +1, —0.5 dB
from 30 to 15,000 Hz.

® Comment. Audibly and electrically,
the Sony STR-7055 performed flawless-
ly in all our tests and in subsequent use.
Our one minor criticism concerns the
way the dial scales and meter are re-
cessed into the receiver’'s front panel.
This is no problem when the receiver is
ateye level, but when it is on a table, one
must bend or kneel to tune it.

The STR-7055 has nondefeatable au-
tomatic frequency control (AFC), mild
in its action but strong enough to snap di-
rectly from one station to the next in our
populous area. This means the tuning
meter’s pointer never gets very far from
the center before locking on to the next
channel. If the AFC could be switched
off, the meter would certainly function as
an important aid, but as it is, one can
generally ignore it and simply tune until
a station is heard. Most people will prob-
ably find this characteristic a “plus ot
since it is almost impossible to mis-tune
this receiver.

The overall performance of the Sony
STR-705S5 left nothing to be desired, and
our positive reaction to the receiver was
enhanced by the smoothness of its con-
trols, its noncritical tuning, and its noise-
free FM muting system.

Circle 105 on reader service card

flect the present state of the art in FM
tuners, in some cases transcend those of
any previously available tuners.

The two MOSFET r.f. stages in the
FM “front end” use four tuned circuits
to achieve extraordinary rejection of
images and other spurious responses.
The local oscillator is electrically isolat-
ed from the mixer by an emitter-follower
buffer stage. In the i.f. amplifier, four IC
stages and four ceramic filters supply
high gain, selectivity, and limiting, and
are followed by a Foster-Seeley discrim-

(Continued on page 32)
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THE LAFAYETTE LR-4000

Don’t just take our words for it,
take someone else’s...

. . . Lafayette’s wave-matching logic circuit . . . “Featuring all modes 4-channel operation, this re-

represents the state of the SQ art. . . .” ceiver delivered excellent performance. Amplifier
—Modern Hi-Fi & Stereo Guide, Feb. '73 distortion is unusually low.”

“The LR-4000 epitomizes the art of matrixed 4- “FM Tuner: The SenSItIVIty measured 1.6 [J.V IHF.”

channel sound.” — 4-CHANNEL Quadraphonic Buyers Guide 1973

“Enough power there to give you all the decibels o . "

of hi-fi sound you could conceivably crave.” A superb four-channel receiver. . ..

—MARTIN CLIFFORD, FM Guide, Nav. '72 & March '73 —ROBERT ANGUS, Modern Hi-Fi & Stereo Guide, June '73

“ .. the decoding is essentially the ultimate that ‘... Itis evident that the designers of the LR-4000
can be expected of a matrix system limited to a  have done a remarkable job of producing the
20- to 20,000-Hz bandwidth. . . . The listening ef-  “‘most” SQ receiver for the money we have yet
fect is almost that of discrete surround-sound.” seen. . .. We were impressed also with its human-

—HERBERT FRIEDMAN, Hi-Fi Stereo Buyers’ Guide, Spring ‘73 €ngineering aspects: the controls are laid out in
a simple and functional manner, without sacrifice
of flexibility. Its quadraphonic performance . . .
was outstanding, as was its overall sound quality
and general ease of operation. All in all, the LR-
4000 is a most impressive achievement — espe-
cially so considering its price [569.95].”

—Stereo Review, Aprll '73

“It causes [SQ encoded] discs to sound as real
four-channel should. . . . This unit, in fact, takes
the SQ system as far as it can go—and proves
that it is capable of good four-channel.”

—Stereo & Hi-Fi Times, Spring '73

CBS, the developer of the SQ system, uses the LR-4000 when
monitoring 4-channel program material. As do thousands of people
to whom sound really matters. But, listen to one for yourself. Then
you won’t have to take anybody’s word for it!

Lafayette: If sound matters to you, listen to us.

1974 g 1} Lafayette Radio Electronics P.0. Box 10, Dept 11113, Syosset, N.Y. 11791

tﬂ“‘;;’{;‘ FREE Send my FREE LAFAYETTE 1974 Catalog to 11113
'-‘\'aﬂravs

» € 4‘ The World’s Largest Name _ _

V-4 Consumer Electronics Catalog

(ITke Address.
LAEAYRL Your One Complete Buying Guide
X For ‘Everything In Electranics”’ city State Zip
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The Pioneer TX-9100 is supplied with
a wooden walnut-finished cabinet. It is
approximately 17 inches wide, 52
inches high, and 13Y2 inches deep; it
weighs about 19Y2 pounds. Price:
$299.95.

inator. The multiplex demodulator uses
a single phase-locked loop (PLL) inte-
grated circuit. Not only does the PLL
provide superior stereo separation char-
acteristics, but it has no adjustments and
therefore never requires alignment. The
interstation-noise muting system em-
ploys two IC’s and numerous discrete
electronic parts, including a fast-acting
reed relay. A unique pulse-noise sup-
pressor circuit cancels man-made im-
pulse noise originating from automobile
ignition or other sparking devices with-
out affecting frequency response or
channel separation. The AM tuner con-
sists of a single IC, plus a few external
parts, including ceramic filters.

The front panel of the TX-9100 is fin-
ished in satin gold. The upper half is
occupied by a large “black-out” dial
scale and two tuning meters (a relative-
signal-strength meter for FM and AM,
and a zero-center FM meter). Both the
FM and AM dial scales are linearly cali-
brated. llluminated identifiers above
the dial scales show the operating mode
(AM, FM, STEREO). The large tuning
knob is at the lower right of the panel,
with a smaller FUNCTION knob at the
lower center. This has settings for AM,
FM with automatic stereo/mono switch-
ing, and mono FM. Two small knobs
adjust the audio output levels separately
for the FM and AM tuners, and a similar
knob controls headphone volume
through a front-panel jack. The TX-9100
contains a separate headphone amplifier
that can drive low-impedance phones to
a comfortable level.

Three toggle switches control the
power, the pulse-noise suppressor, and
the MPX noise filter, which blends the
two channels at high frequencies to re-
duce noise on weak stereo signals. A
similar three-positioh switch controls the
muting circuit, with an OFF position and
two different operating threshold levels.

At the rear of the TX-9100 are the
antenna connection terminals, a pivoting
AM ferrite-rod antenna, two pairs of
audio outputs (one at a fixed level and
one adjustable by the front-panel con-
trols), and a pair of vertical and horizon-
tal outputs for connection to an external
oscilloscope. There is a single un-
switched a.c. outlet.
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® Laboratory Measurements. The FM
IHF sensitivity was 1.6 microvolts. A
50-dB signal-to-noise ratio was mea-
sured at a 1.75-microvolt input in mono
and at 22 microvolts in stereo. The FM
distortion was 0.21 per cent in mono and
0.3 per cent in stereo. The ultimate qui-
eting was about 72 to 73 dB, both in
mono and stereo. The maximum audio
output level from the variable jacks was
2.5 volts, and the fixed output was 0.8
volt. The headphone output varied from
0.25 volt with 8-ohm loads to 1.87 volts
into 600 ohms. The FM frequency re-
sponse was within +0.2 dB, —0.9 dB
from 30 to 15,000 Hz. The 19,000-Hz
pilot carrier in the outputs was 71.5 dB
below 100 per cent modulation. Stereo
channel separation was exceptional,
measuring about 45 to 50 dB from 30
to 4.000 Hz and falling to 32.5 dB at
15,000 Hz.

Capture ratio was 1.7 dB at 1,000 mi-
crovolts and 1.8 dB at 10 microvolts.
The AM rejection measured 57 dB —one
of the best figures we have found on an
FM tuner. The output of our signal gen-
erator was not sufficient to measure the
image rejection (few laboratory genera-
tors can make this measurement over the
110-dB rated range of this tuner). We
could only determine that the image
rejection exceeded 106 dB, and that al-
ternate-channel selectivity exceeded 103
dB. The FM dial was calibrated at 200-
kHz intervals, and the maximum ob-
served error of 100 kHz made it possible
to positively correlate the frequency of a
received signal with the dial reading. The

two muting thresholds were 6 and 24
microvolts. The automatic stereo
switching threshold was between 4 and 5
microvolts. AM frequency response was
within =1 dB from 40 to 2,200 Hz, and
was down 6 dB at 3,500 Hz.

® Comment. The quality limitations of
FM broadcasts in our area—and of the
available program sources—are such
that we were unable to hear any dif-
ference in sound quality between the
TX-9100 and several other fine tuners.
By the same token, nothing else we have
heard sounded any better than the TX-
9100. In our view, what distinguishes
this tuner much more than its audible
quality is that its overall “feel” and
operating characteristics are completely
compatible with its performance.

The muting system monitors the signal
level and the discriminator output volt-
age, and un-mutes the audio only when
the signal is strong enough for good re-
ception and is tuned in correctly. The
actual muting is by means of a relay
shorting the audio signal, but although it
is completely positive in its action, there
is not a trace of a click or other transient
in its operation. The program is either
heard properly or not at all.

The provision of a really useful head-
phone output opens up the possibility of
using the TX-9100 alone, with no audio
amplifier, as a very fine radio for listen-
ing through phones. The AM tuner also
has excellent quality, in spite of its limit-
ed frequency response, and it surprised
us with its total freedom from the inter-
station noises and whistles that plague
almost all the AM tuners we have used.
We were unable to evaluate the pulse-
noise suppressor since we have never
had a problem with impulse noise. All
we can say is that it has no audible or
measurable effect on tuner operation.

The Pioneer TX-9100 is undoubtedly
one of the first of a new generation of
tuners, and it is perhaps unfair to com-
pare it with older designs. The separate
performance improvements, while im-
pressive in themselves, would probably
not be enough to set this tuner distinctly
apart from some of its predecessors and
competitors. Taken in roro, however,
they add up to a superb instrument
which, on test instruments, unequiv-
ocally outperforms anything we have
tested up to this time.

Circle 106 on reader service card

(Continued on page 38)

Rear-panel
connections

include terminals
for both 75- and
300-0ohm FM
antennas and
oscilloscope jacks
for monitoring
nudtipath distortion.
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anything II could do 11 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 (3% -1% grams), a
truly flat, unaccented frequency response, and more ex-
tended dynamic range than was possible even with the
Type Il 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 !l for a short while is simply unthink-
able, so notable is its neutral, uncolored sound. You must
hear it. $72.50

INTRODUCING THE NEW

od ELRISIad V- 15 TYPE 11

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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The breathtaking sound of an AR-1500

The Heathkit AR-1500 Stereo Receiver — you'll hardly believe your ears

One of the most universally praised AM/FM receivers
on the market — and in kit-form! That way we can give
you the kind of circuitry a knowledgeable engineer wou!d
design for himself for no more than you would pay for
someone else’s ordinary receiver.

Conservatively rated, the AR-1500 puts out 180 waltts,
90 per channel, into 8 ohms, with less than 0.2% inter-
mod distortion, less than 0.25% harmonic distortion. Two
computer-designed five-pole LC filters and the improved
4-gang 6-tuned front end combine for an FM selectivity
better than 90 dB, 1.8 uV sensitivity. And here are some
things the specs won’t show you. There are outputs for
two separate speaker systems, two sets of headphones,
biamplification, and oscilloscope monitoring of FM.
Standard inputs — all with individual level controls. Elec-
tronically monitored overload circuitry. There are even
two dual-gate MOSFETS, one J-FET and a 12-pole LC
filter in the AM section for super sound there!

But don't let the astounding performance throw you.
You can build yourself an AR-1500 even if you have never
built an electronic kit before. Parts are packaged in con-

venient sub-packs, so you assemble one circuit board at
a time without confusion. And there's no second guess-
ing the Heathkit Assembly Manual. Every stzp is ex-
plained and illustrated. Plus there are extensive charts
showing voltage and resistance measuremems in key
circuits as they should appear on the built-in test meter.
You fully check-out your work as you go! Of course, all
this special circuitry stays with the receiver so you can
perform service checks over the life of the component.

The AR-1500 is simply the best receiver we have ever
offered. And at the low kit-form price, it's an incredible
value for the audiophile who demands excellence. Build
it, listen to it, and you’ll believe it.

Kit AR-1500, less cabinet, 53 Ibs., mailable . ...379.95*
ARA-1500-1, walnut cabinet, 8 Ibs., mailable . ...24.95*

Attention: U.S. Military Personnel in W. Germany:
All Heathkit products and catalogs are available at
your nearest Audio Club.

SPECIFICATIONS

AR-1500 SPECIFICATIONS — TUNER — FM SECTION (Monophonic): Tuning
Range: 88 to 108 MHz. Intermediate Frequency (IF): 10.7 MHz. Frequen-
cy Response: +1 dB, 20 to 15,000 Hz. Antenna: Batanced input for ex-
ternal 300 ohm antenna. 75 ohm antenna input may be used between
either FM antenna terminal and ground. Sensitivity: 1.8 uv.* Volume Sen-
sitivity: Below measureable level. Selectivity: 90 dB.* image Rejection:
100 dB.* IF Rejection: 100 dB.* Capture Ratio: 1.5 dB.* AM Suppres-
sion: 50 dB.* Harmonic Distortion: 0.5% or less. Intermodulation Distor-
tion: 0.1% or less. Hum and Noise: 60 dB.* Spurious Rejection: 100
dB.* FM SECTION (Stereophonic): Channel Separation: 40 dB8 or greater
at midfrequencies; 35 dB at 50 Hz; 25 d8 at 10 kHz; 20 db at 15 kHz.
Frequency Response: 1 dB from 20 to 15,000 Hz. Harmonic Distor-
tion: 0.5% at 1000 Hz with 100% modulation. 19 kKHz and 28 kHz
Suppression: 55 dB or greater. SCA Suppression: 55 dB. AM SECTION:
Tuning Range: 535 to 1620 kHz. Intermediate Frequency {IF): 455
kHz. Sensitivity: 50 uV with external input; 300 uV per meter with
radiated Input. Selectivity: 20 dB at 10 kMz; 60 dB at 20 kHz. AM
Antenna: Builtsin rod type; connections for external antenna and
ground on rear chassis apron. Image Rejections 70 dB at 600 kHz; 50 dB
at 1400 kHz. IF Rejection: 70 dB at 1000 kHz, Harmonic Distortion: Less
than 2%.* Hum and Noise: 40 db.* AMPLIFIER — Dynamic Power Output
per Channel (Music Power Rating): 90 watts (8 ohm load)*; 120 watts (4
ohm foad); 50 watts (16 ohm load). Continuous Power Output per Chan-
nel: 60 watts (8 ohm load)*; 100 watts (4 ohm ioad); 40 watts (16 ohm

load). Power Bandwidth far Constant .259% Total Harmonic Bistortion:
Less than 8 Hr to greater than 30 kHz.* Frequency Response (1 watt
level): —1 dB, 7 Hz to 80 kHz; —3 dB, less than 5 Hz to 120 kHz. Har-
manic Distortion: Less thah 0.25% for 20 Hz to 20 kHz at 60 watts out-
put; iess than 0.1% at 1000 H2 with 1 watt output. Intermodulation Dis-
tortion: Less than 0.1% with 60 watts output, using 60 and 6,000 Hz
mixed 4:1; fess than 0.1% at ! watt output. Damping Factos: Greater
than 60. input Sensitivity: Phono, 1.8 millivolts; Tape, 140 miltivolts;
Aux, 140 millivolts; Tape Mon, 140 miilivoits. Input Overload: Phono,
145 millivolts; Tape, greater than 10 volts; Aux, greater than 10 volts;
Tape Mon, greater than 10 voits. Hum & Noise: Phono (10 millivolt refer-
ence), —75 dB. Volume control in minimum position. —30 dB referred
to rated output. Channe! Separation: Phono, 55 dB; Tape and Asx, 55 dB
or greater. Output Impedance (each channel): 4 ohm through 16 ohms.
Tape Output Impedance: Approximately 50 ohms, Input Impedance: Pho-
no, 49 k ohm (RIAA** Equalized); Aux, Tape and Tape Mon, 100 k ohms.
Tape Output: Tape or Aux inputs, 1 voit output with 0.2 vcit input,
GENERAL — Accessory AC Outiet Sockets: Two. One switched and one
unswitched (240 watts maximum). Power Requirements: 120 or 240 voits
50/60 Hz AC. 40 watts idilng (zero output) and 356 watts at fuli output
withlrsovloag on accessory autiets. Dimensions: Overall — 18V2” W x 54"
Hx 8" D.

*Rated IHF (institute of High Fidelity) Standards.
**Rated RIAA (Record Industry Association of America).
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HEATH COMPANY, Dept. 40-11
Benton Harbor, Michigan 49022

[ Please send FREE Heathkit Catalog.
[ Enclosed is $ . ptus shipping.
Please send raodel
Name
Address |
City__ Swte_________  _Zip
*Mail order prices; £.O.B. tactory. HF-277
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Kenwood KA-8004 Integrated Stereo Amplifier

® AMONG the latest additions to the
Kenwood line of integrated stereo ampli-
fiers is the Model KA-8004 —a de luxe,
highly flexible, and powerful unit rated
conservatively at 60 watts per channel
from 20 to 20,000 Hz with both channels
driven into 8-ohm loads. The distortion,
either harmonic or intermodulation (IM),
is rated at less than 0.4 per cent at full
power, and it falls to less than 0.05 per
cent at half power.

The KA-8004 has the extensive input
facilities we have come to expect from
Kenwood. It has two magnetic phono
cartridge inputs, three high-level inputs,
paired microphone inputs, and dub-
bing/monitoring facilities for two tape
recorders. The front-panel rotary TAPE
switch, in addition to permitting play-
back from either recorder or from anoth-
€r program source, can Cross-connect
the two machines for dubbing from ei-
ther one to the other. In addition to the
TAPE and INPUT selectors, there are
knobs for bass and treble tone controls
and for MODE (stereo, reversed stereo,
either channel, or their sum). A large
VOLUME knob is surrounded by a ring for
adjusting channel balance.

Like many of today’s top-of-the-line
amplifiers, the Kenwood KA-8004 offers
more than the conventional bass and
treble tone-control arrangement. Each of
the controls is a step switch with five
positions of boost and five of cut, plus a
center OFF setting that bypasses the sig-
nal around the tone-control circuits.
Above the tone-control knobs are five
lever switches. Two of them shift the
operating points of the tone controls,
providing a choice of 200 or 400 Hz for

the bass control and 3,000 or 6,000 Hz
for the treble control. The other three
switches operate the filters: a 6-dB-per-
octave high-cut filter above 7,000 Hz
and two 18-dB-per-octave low-cut filters
below 40 or 20 Hz. Two more similar
switches control the loudness compensa-
tion and the audio muting (a 20-dB vol-
ume reduction for temporary listening
interruptions). The KA-8004 has three
pairs of speaker outputs controlled by
individual pushbuttons. Any or all of the
speakers can be operated simulta-
neously, although a too-low load imped-
ance (such as when operating two or
three pairs of 4-ohm speakers) will trip
the amplifier's protective circuits and
interrupt the output until a proper load is
restored.

The KA-8004 is somewhat larger
(especially in height) than many other
amplifiers of comparable ratings. It is
about 17Ya inches wide, 6 inches high,
11%a inches deep, and weighs about 28V
pounds. Along the lower portion of its
front panel are the pushbutton POWER
switch, a stereo headphone jack, and two
standard Ys-inch microphone jacks. The
border strip separating the light gold
upper portion of the panel from the dar-
ker bottom section contains identifying
legends. illuminated in yellow, to indi-
cate the selected input source. In the
rear of the amplifier are the various in-
puts and outputs. The two sets of tape-
recorder connections are each paralleled
by a DIN connector. The preamplifier
outputs and main amplifier inputs are
brought out 1o separate jacks, which are
normally connected internally by an ad-
Jacent slide switch. A similar switch re-

duces the normal 50,000-ohm input im-
pedance of the PHONO | input to 30,000
ohms. The speaker terminals are insulat-
ed spring-loaded clips. There are four
a.c. outlets, one of them unswitched.
The price of the Kenwood KA-8004 is
$389.95, which includes walnut end
pieces.

® Laboratory Measurements. With both
channels driven to the clipping point,
with a 1,000-Hz test signal. the Ken-
wood KA-8004 delivered 72 watts per
channel to 8-ohm loads. The 4-ohm
power was 100 watts per channel, and
into 16 ohms it was 45.5 watts per chan-
nel. At very low power (under | watt)
the harmonic distortion was masked by
inaudible “‘noise,” but over much of the
power range from | watt to more than 70
watts the distortion was typically about
0.05 per cent, and always less than 0.1
per cent. The IM distortion was about
0.1 per cent from 0.1 to 70 watts. At ex-
tremely low levels it rose slowly, to an
insignificant 0.65 per cent at 1.5 milli-
watts. At the rated 60 watts per channel,
the KA-8004 had about 0.06 per cent
harmonic distortion over most of the
audio-frequency range, reaching 0.16
per cent at 20,000 Hz and 0.13 per cent
at 20 Hz. At lower power outputs the
distortion was less, reading typically
between 0.03 and 0.05 per cent.

The AuUX inputs required 55 millivolts
for a 10-watt output with a 78-dB signal-
to-noise ratio. About 1 millivolt was
needed at the phono and microphone in-
puts, with signal-to-noise ratios of 73.7
and 60 dB, respectively. The overload
margins provided were excellent: 260 to
280 millivolts could be accommodated at
the phono and microphone inputs before
waveform clipping occurred.

The RIAA equalization was within
+1, -0.5dB from 30 to 15,000 Hz. The
microphone-input frequency response
was flat within | dB from 20 to 8,000
Hz, and was down 3 dB at 15,000 Hz.
The loudness-compensation circuits pro-
duced a moderate boost at low and high
frequencies. The high-cut filter response

(Continued on page 40)
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the Camel Filters smoker?

Everybody aboard this

almost everybody.

impoverished secret agent. Gimmick: Sells “*hot™ watches as a
sideline. His cigarettes smoke even hotter. 2. Mike L. Angelow.
Gimmick: Artist who draws everything but attention.

At last sidewalk exhibition he got a ticket for littering. Smokes
decorator pack cigarettes. 3. No. Ralph Knoshow (not pictured).

They're not for everybody

Warning: The Surgeon General Has Determined
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1. Nope. He's Higo Slavia,

"—'I“'.—_..__]f ——
I e LY.

£ 'I!;L?-Im—'-

©1973 R. J. Reynolds Tobacco Co.

Transistor radio salesman. Resigned when given new territory...
Japan. His cigarette’s taste is missing too. 4. Right. Wherever he
goes, he leaves the far-out gimmicks to others. Likes his cigarette
no-nonsense too. Camel Filters. Honest. Good tasting. 5. Charlie
Chizlar. Gimmicks: 5 overcoats, 4 sweaters, 3 pairs of pants.
Saves on overweight luggage. Drains tap in men's room for
his water-fitered cigarettes. 6. He's Vaseli Overaidt, wrestler.
Gimmick: Demonstrating arm wrestling [
techniques to strangers. 7. Helen Back,
stranger. Also black belt karate expert.
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showing the clearly
labeled, logically
organized, and quite
comprehensive input
and output facilities of
the KA-8004.

was down 3 dB at 7,000 Hz, and about
10 dB at 20,000 Hz. The low-cut filters
had a rather unusual characteristic, cut-
ting off sharply at approximately their
rated frequencies, but also introducing a
gradual rolloff that began at about 250
Hz. On the other hand, the tone controls
were truly excellent. With the “normal”
turnover frequencies of 400 and 3,000
Hz, their characteristics were similar to
some of the better tone-control circuits

Ohm F
Speaker
System

® WE have all heard the story (probably
apocryphal) about the aerodynamic ex-
perts who analyzed the wing structure of
the bumble bee and concluded that it
simply could not fly. Fortunately, as the
story goes, the bumble bee is igno-
rant of aerodynamic theory and contin-
ues to fly without apparent difficulty.
Like the bumble bee, the new Ohm F
loudspeaker would seem to be an impos-
sibility according to conventional speak-
er theory. A single driver, with an unusu-
ally large cone whose shape suggests a
dunce cap, is mounted facing downward
into a sealed enclosure filled with sound-
absorbing material. A 3-inch voice coil,
edge-wound with anodized aluminum

Tone-hurst photos for the Ohm F systent at 100, 1,000, 2,000, and 8.500 Hz.

40

we have encountered. There was little
effect on mid-frequencies, but a consid-
erable control range (about +15 dB) at
the extremes. Switching to the 200- and
6,000-Hz turnover frequencies resulted
in an essentially flat response between
those two points, even when as much as
10 to 15 dB of boost or cut was applied
at 20 or 20,000 Hz. Each control oper-
ates in 2-dB steps, making it possible to
return accurately to a previously deter-

wire, drives the cone structure, which is
formed of 1-mil titanium foil at the top,.
3-mil aluminum foil in the middle, and
paper at the bottom. The three materials
are bonded rigidly together. The cone
is 12 inches in diameter at its widest
point and is about 12Y2z inches high.
Although one might conceive of such
acone assembly serving as a woofer, one
would not expect it to perform with
equal effectiveness over the full audio-
frequency range—and beyond. How-
ever, it does just that. The explanation,
according to Ohm Acoustics, is that the
cone has not been designed to function
asa “piston” (as virtually all other cones
are), but should be viewed as a terminat-
ed acoustic-transmission line (see the
accompanying box for a detailed discus-
sion). It is based on a design patented by
the late Lincoln Walsh, who will be re-
membered by old-time audiophiles for
his Brook amplifiers of the late Forties.
The Ohm F has a nominal voice-coil
impedance of 3 to 4 ohms. Its efficiency
is somewhat lower than that of the better
acoustic-suspension speakers, and an
amplifier rated at 50 watts or more per
channel is recommended. (Up to 300
watts can be handled for brief intervals
without damage to the speaker, which is
protected by a fast-acting fuse.) The sys-
tem has a rated frequency response of 32
to 20,000 Hz +3.5 dB, subject to some
variation according to room characteris-
tics and measurement techniques. It is

mined setting for specific discs or tapes.

® Comment. In many of its control fea-
tures the Kenwood KA-8004 resembiles
the previous top-of-the-line Kenwood
amplifiers. We found nothing significant
to criticize in its design, and we encoun-
tered no unhappy surprises in our listen-
ing tests. As any fine amplifier should be,
it was completely self-effacing, sonically
adding or subtracting nothing of its own
to the program unless called upon to do
so. Its power-output capabilities are, of
course, more than adequate for most
requirements, and the flexibility of its
controls —especially in tape monitoring
and speaker switching —make it particu-
larly well suited to large and elaborate
installations.
Circle 107 on reader service card

omnidirectional in the horizontal plane,
and the response is claimed to be down
only 3 dB at 20,000 Hz at an angle 40
degrees off its horizontal axis. The over-
all size of the Ohm F is 44 inches high
and 17%4 inches square at the base, ta-
pering to 13 inches square at the top.
The base is finished in oiled walnut, and
the system weighs about 75 pounds.
Price: $400.

® Laboratory Measurements. Our stan
dard live-room integrated frequency re-
sponse measurement of the Ohm F pro-
duced one of the flattest extended curves
we have ever seen from a loudspeaker.
Especially outstanding was the absence
of any low-frequency or mid-range irreg-
ularities; the response was +=2 dB from
40 to 7,500 Hz, and it rolled off smooth-
ly at lower frequencies. At the higher
frequencies, the inevitable irregularities
due to room reflections and microphone
effects appeared, with a moderate peak
reaching a maximum at 15,000 Hz, and
a return to the mid-range frequency-
response level at 20,000 Hz.

The bass harmonic distortion at a 10-
watt drive level was 4 per cent at 40 Hz,
10 per cent at 29 Hz, and 16 per cent at
25 Hz. At frequencies above 50 Hz it
was 3 percent or less. Ata 90-dB sound-
pressure level (SPL) it was quite similar,
reaching 14 per cent harmonic distortion
at 30 Hz. The electrical impedance was

(Continued on page 42)

The significance of the burst phase and rise time is discussed inthetext.
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The Hi-Fi Eye.
The only foolproof way to control
4-channel phasing,
balance and signal levels.

Using your ears to check balance, phasing and
signal level relationships is difficult in stereo.
But it’s virtually impossikle in 4-channel.

With the Technics SH-3433 audio scope,
it’s easy to see and control those tricky
praporticns as well as other equally hard to
detact phenomena, such as FM multipath.

The Hi-Fi Eye accepts both low and high level
inputs.So it can be connected to a tape deck, pre-
amp, decoder or directly to the speaker terminals
of your amplifier. And a front-mounted switch
allows instant selection of the desired signal.

There are a wide variety of visual displays
avaiiable in either an acoustic field dimension or
a waveform presentation. And the waveforms
of each channel may be individually observed.
The mode switch selects the desired acoustic
pattern: discrete (2-channel or 4-channel)
and matrix. And the matrix position
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accommodates any of the popular methods.

There are also front panel controls for all the
necessary scope-type adjustments such as focus,
gain, brightness, balance and position.

Therz is only one way to fully appreciate how
precisely the SH-3433 reveals the subtleties and
complexities of 4-channel. And that is to see it
in operation. Eye to Eye.

The concept is simple. The execution
is precise. The performance is outstanding.

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

TECHNICS DEALER, CALL TOLL FREE
800 447-4700. IN ILLINOIS, 800 322-4400.
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Just under 4 ohms in the mid-range. in-
creasing to about 5 ohms at frequencies
above 2,000 Hz and reaching a maxi-
mum of 9 ohms at the system resonance
of 38 Hz. The efficiency, as noted, was
low, with 18 watts needed to produce a
90-dB SPL in the mid-range at a distance
of I meter.

One of the fascinating aspects of test-
ing the Ohm F was verifying the claimed
phase coherence of its cylindrical radia-
tion pattern. Ohm literature shows a
clearly identifiable, if not perfect.
square-wave response from the acousti-
cal output of the system as an indication
of the system’s phase accuracy over a
wide range of trequencies. We verified
this in our tests, and also tried the same
procedure on several other fine speakers
we had on hand. Only the Ohm F was
able to produce a reasonable facsimile of
a square wave. Another indicator of the
transient behavior of the system is its
tone-burst response. When we used the
test procedures we have employed in the
past, the tone bursts from the speaker
appeared reasonably good, but not ex-
ceptional. However, when we concen-
trated on the first one or two cycles of
the burst (see the 2,000-Hz tone-burst
photo), it was plain that the tone burst
started in the correct phase and reached
nearly its full amplitude in the first half-

cycle. This may not sound unusual, but
again, a check of other speakers in the
same manner showed that every one
failed to follow the burst accurately dur-
ing the first couple of cycles.

The tests we have made (including
others too lengthy to describe here) all
tended to confirm the claims made for
the Ohm F: that it has a uniform energy
output across the full audio-frequency
range, that it radiates a cylindrical, co-
herent (in-phase) wavefront, and that it
has transient-response capabilities sur-
passing those of the best conventional
(piston) speakers.

® Comment. A speaker with the un-
usual tested performance of the Ohm F
could hardly fail to sound exceptionaily
good, so we were not surprised to find
that it did. Its sound was different from
that of the other fine speakers we had
on hand, in a way (spatial properties?)
that was difficult to define. Of course, all
the overworked clichés and adjectives
(sweet, easy, open, unstrained, etc.) ap-
ply in full measure 1o the sound of the
Ohm F. In our simulated live-vs.-re-
corded test it rated A to A+, depending
on the specific musical selection in-
volved. Considering that its 360-degree
directional properties differed radically
from those of the wide-dispersion (but

not omnidirectional) test speaker em-
ployed as our “live” source, this was a
notable achievement.

Despite the relatively low efficiency of
the Ohm F, it could be driven to reason-
able levels by a good 30-watt-per-chan-
nel amplifier. Of course, with one of the
larger power amplifiers, able to deliver
100 watts or more, the sound began to
warrant the use of such words as “awe-
some.”” The low bass, too, was extraordi-
narily clean and powerful. We had prob-
lems with objects in the room rattling at
moderate listening levels, and this has
occurred only rarely in the past.

It should be apparent from the forego-
ing that we include the Ohm F among
those few speakers we have tested that
achieves state-of-the-art performance.
In addition, the Ohm F can do some
things that no other speaker in our expe-
rience is capable of. Whether the ability,
for example, to reproduce a recognizable
square wave, and what that implies, has
audible consequences is as yet not
known (at least, to us), but it is certainly
no minor accomplishment. As to wheth-
er or not the Ohm F is therefore the
“best’”” speaker available — we will leave
that to the ears of audiophiles; we are
prepared to say, however, without reser-
vations, that it is easily one of the best.

Circle 108 on reader service card

THE long. tapered conical “diaphragm™
of the Ohm F faces into a sealed enclo-
sure, and radiates from what would be the
back of a conventional speaker, producing a
360-degree doughnut-shaped dispersion pat-
tern. The steep cone is made largely of metal
foil (titanium and aluminum) to achieve stiff-
ness, and it acts as a low-loss wave-trans-
mission line, along which a sound wave
moves at more than 3,000 feet per second
—more than twice the velocity of sound
in air.

The waves are generated at the apex of

[Lh
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OPERATING PRINCIPLES OF THE WALSH

the cone (see diagram) by a voice-
coil/magnet assembly similar in its basic
operation to that of a conventional cone
speaker. The voice coil, although it can han-
dle large amounts of power, has a mass of
only 4 grams, which is comparable to that of
the plastic membrane of an electrostatic
speaker. This represents the total inertia of
the system at the highest frequencies.

The waves travel down the side of the
cone toward the edge surround, where they
are absorbed with very little energy re-
flected back to the cone. Each impulse trav-
els the slant distance of about 12 inches (a)
only once, in the same time it takes the
acoustic waves (h) produced at the cone
apex to travel horizontally about 3 inches to
a point directly above the surround (c).

As the illustration shows, all the horizon-
tal acoustic waves (h) produced meet on the
dashed line (c-d) passing through the cone
surround. Viewed in three dimensions, this
corresponds to a cylindrical wave front.
equivalent to that which would be produced
by a pulsating cylinder whose circumference
corresponds to the location of the surround
of the actual cone. That this cylindrical
wave front is in-phase and coherent at all
points is evidenced by the speaker’s ability
to reproduce a square waveform.

A subjective validation of some of the
operating principles of the Ohm F, without
using instruments, requires only listening
with one ear very close to the cone (within
the vertical area defined by the 12-inch di-
ameter of the cone surround). Near the top
of the cone the high frequencies predomi-

DRIVER

nate, and as the head is moved down the
balance progressively changes to favor the
low frequencies. According to Ohm, the
reproduction of high frequencies in the area
of the cone nearest the voice coil enhances
the vertical dispersion of the system. Of
course, the high-frequency horizontal dis-
persion, which is inherently 360 degrees,
needs no further assistance. With the ear
Jjust outside the cylinder of coherence. how-
ever, the entire spectrum fuses into a bal-
anced sound, subjectively heard as originat-
ing inside the cone structure.

STEREO REVIEW
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AUDIO
BASICS

By RALPH HODGES

® Capture ratio describes the ability of
an FM tuner, when faced with two or
more signals on the same broadcast fre-
quency, to process only the strongest
signal and reject the rest. When mea-
sured according to the existing Institute
of High Fidelity standard for FM tuners,
the best tuners have capture ratios of
about 2 dB or less. which means that a
strength difference of only 2 dB is suffi-
cient to cause the tuner to “capture” the
stronger and reject the weaker of two
signals. The smaller the decibel number,
the hetier the capture ratio. A good cap-
lure ratio may be necessary if a listener
1s situated within range of two FM sta-
tions (usually in two different cities) that
broadcast on the same frequency. It can
also be useful in reducing the effects
of interference from reflected signals
(multipath).

® Carrier, a term used mostly in
connection with radio broadcasting, re-
fers to the assigned high-frequency
broadcast signal of a radio station that
“carries,” in the form of FM or AM
modulation, the audio program originat-
ing in the station's studios. In FM. the
frequency of the carrier is modulated to
correspond to the audio signal of the
program: in AM, the amplitude of the
carrier is modulated according to the
audio signal. The listener does not hear
the carrier itself, which is not only be-
yond the range of our hearing, but is
stripped away by the receiving tuner af-
ter it has sensed the signal modulation
and used it to reconstitute the original
program.

“Carrier” is also used to designate the
ultrasonic information-carrying frequen-
cies on a CD-4 four-channel phonograph
disc. The modulation of the CD-4 car-
riers embodies the additional audio infor-
mation necessary 10 extract the original
four channels.

® Cartridge (phono) is the device, little
larger than a sugar cube, that is mounted
at the end of a record player’s tone arm

44
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and that “'plays” the disc with its almost
microscopic stylus (once called the
“needle”). The stylus is physically
vibrated as the record groove is drawn

along it by the rotating turntable; the |

cartridge converts the vibrations into
minute electrical signals. These signals

are then carried to the amplifier or re- |

ceiver via the connecting cables that
emerge from the record-player base.
Most high-fidelity phono cartridges are
tiny electrical generators that produce
their vollage—or current—output by
means of miniature magnets and coils of
wire (the so-called ‘‘magnetic” car-
tridges). There are other cartridge de-
signs, including the photoelectric and the
strain-gauge types that “‘process” elec-
trical current from an external power
supply.

® Cartridge (tape) is any of several
types of enclosed tape package that can
be inserted into an appropriate player or
recorder and used without the tape’s
having to be removed from its plastic
case. The word usually denotes the
modern eight-track cartridge, a 6 x 4 x
Ya-inch package containing an endless
loop of Ya-inch tape on a single internal
reel. Eight parallel tracks are recorded
on the tape—four separate stereo pro-
grams or two four-channel programs
(*"Q-8” cartridges)—at a speed of 3%,
inches per second (ips). However. the
audio cassetre (see below) is also a car-
tridge. as are several similar devices
used in home video recorders and fre-
quently for broadcast-station audio.

® Cassette is the name given by its de-
veloper, Philips of Holland, to a small (4
X 2Y2 x Y2 inches) tape cartridge that is
actually a self-contained miniature reel-
to-reel system. Two unflanged hubs
within the cassette case take the place of
the reels. Cassette tape is roughly Vs
inch in width, and on it are usually re-
corded four paralle! tracks—two sepa-
rate stereo programs, running in oppo-
site directions —at | 7/s ips.
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