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phase distortion, plus substantially better
stability with four double tuned phase
linear ceramic filters and four monolithic
IC’s in the IF section.

6-stage limiters

The IF section includes 6-stage limiter
circuits. Used in conjunction with
differential amplifiers in monolithic IC's,
noise interference is completely elimin -
ated with a signal to noise ratio of 75dB.

Exclusive Phase Lock Loop (PLL) IC
circuitry in the TX-9100 multiplex section
Developed and used for the first time by
Pioneer, the Phase Lock Loop (PLL)
circuit is actually an electronic
servomechanism. It maintains continuous
and precise phasing between the pilot
sighal and the subcarrier, supplying
optimum channel separation. Completely
drift free, no alignment is ever required.
The PLL cannot be affected by
humidity or temperature since there are no
coils or capacitors to be detuned. This
provides complete stability and reliability.

New pulse noise suppressor in the TX-9100
operates with computer control

This circuit operates automatically when
itis switched on. it etfectively blocks
radiated noise from airplane and auto
ignition systems, neon and traffic lights,
etc. It does not interfere with frequency
response and stereo separation. Whether
the signal is weak or strong, this automatic
‘brain’ decides when the PNS gate circuit
is to operate.

Unique muting control

A 2-position variable muting control uses
electronic switching as well as reed relay
switching. This eliminates interstation
noise and the popping noise of

tuning and detuning.

Complete command with a wide variety

of controls

Whether it's for AM, FM or heedset output
levels, Pioneer provides greater operating
precision with three independently
operated output level controls. A headset
may be used without a following power
amplifier. Precision tuning is achieved
with the aid of signal strength and tuning
meters.

AM section highlights IC’s

The entire AM section, following the front
end, is a unitized IC. A monolizhic IC
replaces 84 individual comporents plus a
ceramic filter. By using a differential amp
circuit and a balanced mixing circuit,
there are better spurious characteristics
and special AGC amplification.

Great specs for great performance

TX-9100 TX-8100 TX-7100
FM Sensitivity (IHF) 1.5uV 1.8uV 1.9uv
Selectivity 90dB 80dB 60dB
Capture Ratio 1dB 1dB 1dB
S/N Ratio 75dB 70dB 70dB
Image Rejection 110dB  100dB 85dB
Stereo Separation  40dB 40dB 40dB
Distortion (THD)
Mono 0.2% 0.2% 0.2%
Stereo 0.3% 0.4% 0.4%
Spurious Response 110dB 100dB  100dB

The Amplifiers: SA-9100,
SA-8100, SA-7100

Two separate power supplies utilize
30,000 uF total capacitance

You read it right. The power supply in
the SA-9100 uses a total capacitance of

30,000 uF. 15,000 uF each for the balanced

positive and negative power supplies. This
completely eclipses anything now
available In integrated amplifiers. This
super high capacitance results in an

absolutely pure DC voltage supply. There's

constant DC voltage regulation regardless

Two 15,000uF power supplies
eclipse anything now available
in integrated amplifiers.

of line voltage changes and signal input.
Even at extremely low frequencies there’s
stable power output, excellent transient
response and minimum distortion — only
0.1% at any frequency between
20-20,000Hz for 60 watts output per
channel.

These positive and negative power
supplies provide absolute stability in all
stages, even in the equalizer amp and
proceeding to the control and power
amps. Therefore, the signal lines become
zero potential to completely eliminate the
usual (and annoying) click noise of
operating controls and switches.

Stability is increased even further by
the differential amplifier used in the first
stages of the equalizer and control
amplifiers (also the power amp.) 100% DC
negative feedback supplies excellent
stability and transient response; it also
eliminates distortion. To further increase

Interior view. SA-9100



Announcing a major breakthrough
that will have universal impact
on all future high fidelity
components and their
performance.
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Introducing Pion
series of tuners

% }\ there's exceptionally high gain with
» - extremely low noise. Two tuned RF stages
@ with a 5-gang variable tuning capacitor
contribute to the highest selectivity (90dB)
and astonishing FM sensitivity (1.5uV).
The exclusive use of a heavy gauge die

. t alumi housi 2
The Tuners: TX-9100, g?asbiﬂtt;'mmum ousing assuras uncanny

TX-8100, TX-7100 IF section — the epitome of

FM front end — an engineering triumph advanced research

. = e . , In the pursuit of excellence, significant new
The height of sophistication, the TX-9100's IF sec?ion technology was de\?eloped. The

The time has come to ;tr?r?ticlelczjec?F:Jilt"t;fc;gSdg(mttrfrégr:\eglgce?ys result is optimum selectivity with minimum
N metallized construction. The same used in

com p Ietely re eval u ate high precision communicaticns equipment.

the Standard y0U now Employing three dual gate MOS FET's

and a buffer circuit in the local oscillator,

use to judge high
fidelity performance.

With this new line of tuners and amplifiers,
Pioneer presents many ingenious
innovations in circuitry that are being used
for the first time. However, this
exclusiveness is only secondary. While
each new circuit can be considered
revolutionary by itself, what is even more
important is that their combined
capabilities achieve precision and
performance heretofore unattainable.

TX-9100 Interior view.
Exclusive heavy gauge die cast atluminum Chrome plated shielded front end
housing assures uncanny stabillty. housing and multiplex section.
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stabilization, special electronic regulator
circuits are used. Transient response is
also improved with a superb damping
factor of 70.

The unique equalizer amplifier

To make certain that extraneous signals
do not interfere with the input signal, the
equalizer amp is totally enclosed and
sealed to shield it against leakage.

There's also extra assurance of
precision with special low noise metal
film resistors and styrol capacitors. Both
are manufactured under continuous
computer control to highest laboratory
test equipment tolerances: +1% for
resistors; +2% for capacitors. Until now
such precision has been unheard of in
hi-fi equipment. Deviation from the ideal
RIAA curve is only =0.2dB.

Since a direct-coupled SEPP
complementary circuit is used in the
equalizer amplifier, virtually any dynamic
phono cartridge can be accommodated
without overloading or distortion. For
example, with 2.5 mV sensitivity, the
overload at 1KHz is an unbelievable
250mV, and 1200mV at 10KHz!

Twin stepped tone controls.

The power amplifier

To sustain the ultra sophistication of the
equalizer and control amp sections, the
power amp has a direct-coupled pure
complementary SEPP circuit, double
differential amplifiers and two constant
current loads. The combined effect is the
achievement of wide power frequency
range and excellent transient response.
100% negative DC feedback is
supplemented by 66dB dynamic negative
feedback for minimum distortion and
absolute stability. The pre and power
amps can be used independently with a
separation switch.

Exclusive direct-coupling in all stages
Until now direct-coupling has been used
only with the power amplifier. Pioneer
takes it a dramatic step further in the
SA-9100 and SA-8100. Direct-coupling in
all stages from the equalizer amp to the
control amp to the power amp. More
effective? Absolutely. It achieves the
finest transient response, wider dynamic
range, THD and IM distortion of only
0.04% (1 watt). It's an incredible
achievement.

Level set, volume
and loudness

BASS —— TREBLE—~——; -
e0ue wé... o 2ok contour controls
% 2 2 = -===  adjust to listening
a a 4 { a L')." preference
o s e e siff e Three controls
L o working together
rking tog
] adjust to any degree
- o8 - - a8 * - a8 .

TRADTECTION

Main Control Curves
(Sub set at Flat)
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The control amplifier: Twin stepped tone
controls custom tailor your listening.
Now you can make the most critical bass

Sub Control Curves
(Main set at Flat)

of loudness. The
level set control is
the primary volume
control. [ts maximum
loudness setting

is 0dB.

Successive settings
of —15dB and —30dB
result in lower gain.
Once the desired
volume is obtained,
the volume control
is used for fine
adjustments within
the given

range. While the loudness contour boosts
bass and trebie, it may also be used

additioral convenience. A separate flip
type lever control for instant switching
between the more widely used tuner and
phono t and any other single program
source. Incidentally, both switches are
shielded to protect the input against
undesirable extraneous signal pickups.

Two-way tape duplicating and monitoring
There are two separate flip type switches
on the front panel of the SA-9100 for
tape-to-tape duplicating and monitoring.
Two tape decks can be connected for
recording, playback and duplicating in
either cirection, with simultaneous
monitoring.

Level controls for phono 2, aux 2

In order to match the level of various
inputs, individual level controls are
provided for phono 2 and aux 2.

Speaker B contro!

This sgecial control helps in the use of two
pairs of speaker systems of different
efficiencies. There is no sacrifice of
damping or distortion when switching from
one pair to the other.

Impedance selector for phono 2

An easy-to-use switch allows you to
employ any phono cartridge input
(25K, 50K, 100K ohms).

Two-pasition high & low filters

The low filter switch on the SA-9100 and
SA-8100 has subsonic (below 8Hz) and
30Hz positions. The high filter switch has
12KHz and 8KHz positions.

Maximum versatility in program sources
SA-9100 SA-8100 SA-7100

inputs

Tappe monitor—S/N | 2-90dB | 2-90dB | 2-90dB
Phono—-S/N 2-80dB | 2-80dB | 2-80dB
Auxiliary—S/N 2-90dB | 2-90dB | 2-90dB
Microphone—S/N | 2-70dB | 2-70dB | 1-70dB
Tuner—S/N | 1-90dB | 1-90dB | 1-90dB
Outputs [

Speakers 3 | 2 2
Headssts 1 1 1
Tape Rec. 2 W 2

with the level set control. The  gonsistent power for every requirement

more advanced the position [

RMS @ 4 ohms
single channel
driven @ 1KHz

and treble adjustments with supreme ease.
In fact, there are 5,929 tonal combinations
to suit your listening room acoustics and

RMS power | RMS @ 8 ohms
of the level set control, the both channels both channels

lower the effective range of t'lriver:(M | driven @ 1KHz |
the loudness contour. 20-20KHz

to compare or compensate for component h iginal and iti SA-9100 60-+60 watts 65+65 watts 100--100 watts
frequency response. The original and positive SA-8100 | 4u0+40watts | 44-+44 watts 60460 watts
On the SA-9100 and SA-8100 four speaker protector circuit SA7100 | 20420 watts | 22+22watts | 36+36 watts

tone controls (two for bass, two for treble)
make 2dB (2.5dB with SA-8100) step
adjustments for the entire audio spectrum.
Working together with the tone controls is
a buffer amplifier with 100% negative DC
feedback. The main bass control governs
=+ 10 dB at 100 Hz; the sub-bass, + 6dB at
50 Hz. The main treble control governs
#+10 dB at 10KHz and the sub-treble,

=+ 8dB at 20 KHz. This, plus the tone
defeat control (described in the next
paragraph) makes the SA-9100 the most
exciting-to-use amplifier that has ever
powered any hi-fi system.

New tone defeat switch

Because of the extremely wide variety
(5,929) of frequency adjustments made
possible by the twin tone controls, the
tone defeat switch adds extra flexibility.
Adjusting the tone controls to your
satisfaction, you can flip the tone defeat
switch. Bass and treble responses
instantly become flat. When it is switched
off you return to the original tone control
settings.

AUGUST 1973

Since the signal is fed

directly to the speakers

because of direct-coupling, an automatic
electronic trigger relay system is
incorporated into the power amplifier.
This protects the speakers against
damage from DC leakage which can also
cause distortion. It also prevents short
circuits in the power transistors.
Maximum convenience for program
source selection

While there is a multiple function rotary
switch for microphone, phono 2 and two
auxiliaries, Pioneer has included an

) S T

Convenient program source
selection switch & control lever.

M PIONEER

when you want something better

This new lineup of Pioneer tuners and
amplifiers is unquestionably the most
advanced available today. Yet despite
this averwhelming sophistication, they're
sensidly priced.

See your Pioneer dealer. He'll show
you how this series of fine instruments
can outperform any units in their price
range. All prices include walnut cabinets.
SA-9100—-$399.95; SA-8100—$299.95;
SA-7100—$199.95.

TX-9100—-$299.95; TX-8100—$229.95;
TX-7700—$179.95.
While not discussed here, Pioneer is also
introducing the SA-5200 stereo amplifier
and the TX-8200 stereo tuner for high
quality hi-fi on a low budget. Only $129.95
each, with walnut cabinet.

U.S. Pioneer Electronics Corp.,
178 Commerce Rd., Carlstadt, New
Jersey 07072

West: 13300 S. Estrella, Los Angeles
90243 / Midwest: 1500 Greenleaf, Elk
Grove Village, lll. 60007 / Canada: S. H.
Parker Co., Ont.




HERE IS THE WORLD’S
ENTIRE SELECTION OF
AUTOMATIC TURNTABLES
WITH ZERO
TRACKING ERROR.

Theretheyare. Allone of them.

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

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

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

from the outside grooves toward
the center of the record.

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

Zero tracking error may be the
most dramatic aspect of Zero100,
but it has other features of
genuine value and significance.
Variable speed control;illuminated
strobe; magnetic anti-skating;

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

The reviewers have done
exhaustive reports on Zero 100.
We believe they are worth
reading, so we'd be happy to send
them to you along with a color
brochure on the Zero 100. Write
to us at: British Industries Co.,
Dept.H33 Westbury, N.Y.1159%).

GARRARD
ZERO 100

$1999

less base and cartridge

CIRCLE NO. 103 ON READER SERVICE CARD

Dist. By British Industries Co.. A Division Of Avnet. Inc
Mtg. By Plessey Ltd.
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CDITORIALLY
SPEAKING -

By WILLIAM ANDERSON

AUDIO QUA(N)DARY

T cannot have escaped the attention of even the most casual observer that the audio
I industry has been in labor again, or that the issue of its latest confinement has
proved to be the most problematical of all. As the beneficiaries of what begins to look
like a ten-year gestation cycle, we have welcomed into this musical world the bright
and bouncing technological innovations called the long-playing disc (1948), the
stereo disc (1958), and now the quadraphonic disc, whose first theoretical, if not
commercial, manifestations became visible in 1968-1969. Those blessed with either
a long memory or a talent for history know that neither Long Play nor Stereco were
uneventful deliveries, the first having been complicated by the unattractively wasteful
“war of the speeds” between RCA and Columbia, and the second turned into high
comedy when an intrepid upstart of a record company (Audio Fidelity) simply kid-
napped the baby from under the noses of the haggling industry mothers and rushed
it to the waiting market. The present quadraphonic situation is even worse: the
Caesarean section of a perfectly legitimate audio concept ripped untimely from the
laboratory, with neither its technical nor its aesthetic aspects yet viable, to face a
custody battle mounted by fanatical adversaries in the full glare of the marketplace.
No wonder many are already beginning to doubt the kid will ever find a good home.

Now, just how has this dreadful situation come to pass, and what can be done about
it? Dropping the epic metaphor and stepping back a bit, let it first of all be stated—
boogeyman hunters, conspiracy lovers, and other Schadenfreudians within and with-
out the industry notwithstanding—that it is not merely a vast and silly plot to sell a
lot of unnecessary equipment to a gullible public. In his 1959 book From Tin Foil to
Stereo, Oliver Read, the first publisher of this magazine, characterized the audiophile
impulse as springing from the common *‘small-boy-grown-up” interest in things me-
chanical and electrical. What he omitted to add was that this same impulse is as
strong—if not stronger—among manufacturers of audio equipment as it is among
those who use it. They are as subject to perfectionist dissatisfactions as the rest of us
—with the significant exception that they are in a position to do something about
them. Thus, toward the end of the 1960’s, the energies of dissatisfaction once again
combined with a backlog of new. electronic technology to attack the usual problem—
higher fidelity. The best audio components at that time had already attained levels
close to perfection; improvements in styli, turntables, amplifiers, and speakers could
be made, but they would be small and their cost uneconomically large. The one real
problem that remained—listening-room acoustics—did not lend itself to direct assault
(who could hope to rebuild all the nation’s living rooms?), but it could be bypassed
electronically. One solution was the “equalizer” designed to “tune” the amplifier
selectively to make up for frequency-response irregularities in the listening room.
Another solution was even more drastic: ignore the room entirely, and supply the
proper acoustic ambiance on the recording itself —enter quadraphonics. Many engi-
neers in many laboratories were at work on the problem simultaneously, at first
with tape applications, and soon with the more important disc. Then, when visiting
Sony engineers from Japan discovered that the disc quadraphonic program at CBS
Labs had reached the feasibility stage, they jumped the gun, invoked their company’s
“share the secrets” agreement with CBS. and flew home to build the hardware. The
result was the Sony/CBS SQ matrix quadraphonic system. RCA, in an inspired burst
of competitive vigor, quickly fired back with its CD-4 discrete Quadradisc system,
developed in conjunction with Japan’s JVC. And so to the present, with two giants
canvassing the globe, signing up converts to a pair of mutually incompatible systems.
What to do? The situation has manifestly deteriorated too far to expect any attempt
at compromise, even if one were technically feasible. Which leaves us, unalluring as
it may be, only “muddling through.” Too bad; it’s a beautifu! baby.

STEREO REVIEW



Dynaco A-25

Experts Agree:
the Dynaco A-25
loudspeaker IS

unquestionably the best!

*. . . (The Dynaco A-25's) are quite probably the best buy in high fidelity
today. The Stereophile Magazine

*. .. The Dynaco had a remarkably neutral quality . . . The A-25 had less
of this coloration than most speakers we have heard, regardless of price
. . . Nothing we have tested had a better overall transient response . . . Not
the least of the A-25's attraction is its low price ..."

Julian Hirsch in Stereo Review
“, . . it was its outstanding transient response which really impressed us.
Tone bursts throughout the meaningful frequency range showed up its excel-
lence. In truth, the A-25 produced the finest tone-burst response of any
speaker in this manner, regardless of price.” Audio

Dynaco Inc.
3060 Jetferson St.
Philadelphia. Pa. 19121

Gentlemen
- Division Tyco Please send new 1973 full color Dynaco catalog.

3060 JEFFERSON ST., PHILADELPHIA, PA. 19121 e ——

Also available in Canada from Dynaco of Canada, Ltd.
Address.

City = State  Zip
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Indoor FM Antennas

® Leonard Feldman's article on indoor FM
antennas (June) was a most gratifying and
helpful treatment of an important and seri-
ously neglected subject. Over the years I've
been aware of the paradox that $1.29 can
equal $200 when the lack of a cheap, proper
antenna can negate the potential excellence of
a few hundred dollars’ worth of sophisticated
FM tuner circuitry.

As Mr. Feldman wrote, for many city dwell-
ers the combination of high signal strength
and a complex multipath situation makes their
reception problem worse than that of subur-
ban listeners. At the same time, regulations
often forbid roof installations. | have found
that in such cases the directional effective-
ness of a rabbit-ears antenna (which | agree is
the most efficient indoor solution) can be
greatly diminished because of the additional
signal picked up by the antenna’s nondirec-
tional flat-line lead-in. 1've achieved consider-
able improvement in signal quality by cutting
off the supplied twin lead close to the base of
the rabbit-ears and then using a length of 75-
ohm coax (shielded) cable with 75-300-ohm
matching transtormers at both the receiver
and the antenna. This expedient keeps un-
shielded lead-in to an absolute minimum (no
more than a few inches in all) and makes a
surprising difference, since even a couple of
feet of unshielded twin lead can pick up dis-
ruptive amounts of unwanted multipath signal
in high-signal-strength areas.

CHRISTOPHER HAMLIN
New York, N.Y.

Technical Editor Larry Klein replies: | won-
der if Mr. Hamlin has tried replacing the
regular rabbit-ears flat-line with 300-ohm
shielded -lead-in? (The shield should be
grounded 1o the tuner chassis.) This should
work as well as the coax cable, he easier 10
handle, and avoid the extra complications
and cost of the maiching 1ransformers.

® Lleonard Feldman and STEREO REVIEW
are to be congratulated for the article " Indoor
Antennas for FM™ which appeared in the
June issue. As an apartment dweller who
could not erect an outside antenna, | searched
in vain for over ten years in your publication
and many others for some solid information
on how to solve my FM reception problems.

Now that | finally own a house, | can solve

this dilemma in the conventional manner. But
I certainly sympathize with the plight of those
millions of Americans who are stuck with
indoor-only antennas. Your article will proba-
bly create a great deal of controversy, but at
least it is a valid starting point for the further
development of information in this long ne-
glected area.
GEORGE COSTELLO
Kansas City, Mo.

Music and Publicity
® There is so much material on *““Music and
Publicity” that would make fascinating read-
ing. But Stephen Rubin’s job in your June is-
sue was so stimulating and witty that | can’t
find it in my heart to criticize what was omit-
ted: lack of space always modifies the ideal.
May | simply note. then, that the one who
actually started the entire business should be
credited — Constance Hope. Miss Hope, who
trained most of the publicists specializing in
musicians today, began her career with Lotte
Lehmann as her first client in 1933. Other
musical clients have been legion, including the
Met. the Manhattan School of Music, Jascha
Heifetz, Lily Pons. Roberta Peters. and the
Musicians Emergency Fund. Her book Pub-
licitv Is Broccoli is still the trade’s primer.
ROBERT CUMMING
‘Editor, Music Journal
New York, N.Y.

Bizarrock
® Noel Coppage aptly strips most of the
varnish from the super-“now” P. T. Barnum-
ism of the bizarre-rock medicine show
(*Bizarrock.” June). a thoughtful debunking
much needed if this latest industry-managed
trend is to be kept from getting out of hand.
Still, one might have expected more careful
discrimination among the grab-bag of groups.
and some deeper delving into the historical
origins —so deeply and thoroughly British —of
the whole thing. [t might just be that the de-
monic energy of Van Der Graaf Generator is
the result of solid musicianship and appro-
priate integration of technology in the studio.
At any rate, their albums (yes. albums) are
certainly not of the deadly boring snake-and-
incantation variety. And. after all, the real
“gypsy-doctors™ are those who continue to
create emotionally convincing illusions: be-
hind the sad and tattered lot Mr. Coppage
mentions you will find the piercing lyricism of

Pink Floyd and the jazz-frontier sound of Soft

Machine. Both groups have been unostenta-

tiously making good avant-garde music for

seven years now without studio self-flagella-
tion or stage exhibitionism.

ROBERT BRAY

Bloomington, l11.

Mr. Coppage replies: You see i1, Mr. Brav, |
see it, and Michaelangelo Antonioni saw it
(he used Pink Floyd music in the soundirack
of his movie Zabriskie Point), but the fuct
remains that it is not easy to see what's be-
hind the sad and rautered lor because of the
pile of dead rats, snakes, miutilated dolls, and
hundred-dollar bills thev've built up. My idea
was that, first, we ought 10 torpedo that pile.

The Real Rachmaninoff
® Your May issue on Rachmaninoff was a
perfect tribute to a great musician; many
thanks to Victor Seroff. The portrait by Alan
Magee, by the way, is a great character study.
Rachmaninoff always came on stage head
bent forward and with a shuffling walk. [
know this, being nearly eighty and having
seen and heard him and a lot of the great and
near great in my time.
WALTER P. BRUNING
Beaumont, Calif.

® | was happy to see the centennial memoir
of Rachmaninoff in your May issue. I hope
many more such articles will appear in Ameri-
can publications because Rachmaninoff was
as much a part of the United States as he was
of Russia. He became a citizen of this country
and is buried together with his wife Natalia
Satina and his daughter Irina Wolkonsky in
Kensico cemetery, New York. For most of
his exile period (1917-1943). “home™ for
Rachmaninoff was the U.S. | am certain that
he loved this country.

The Library of Congress has set up a
splendid exhibit on Rachmaninoff. The Li-
brary is also the repository of the Rachmani-
noff Archive, a collection indispensable for
any investigation into his life and work.

ALBERTO D. FajarDO
Washington, D. C.

Camelot Correction
® In a review of Richard Harris’ latest al-
bum “‘Slides” (June), Paul Kresh comments:
“Richard Harris . . . has fluttered pulses ever
since he sang If Ever | Would Leave You in
the movie of Camelo:r.” Harris played the role
of King Arthur in that film. If Ever | Would
Leave You was sung by Lancelot. acted by
Franco Nero (with singing dubbed).
WAYNE WILKINSON
East Peoria, 111

Mr. Kresh replies: So that was Franco Nero
with a dubbed voice, was i1? | saw Camelot on
a shaky little ship plowing through the Ae-
gean one swmmer. Thev showed it in 1wo
parts, mostly out of focus, and the sound
wasn't 100 good; it was a little difficul 1o tell
King Arthur from Lancelot, hut whoever
dubbed the song did a beautiful job.

A Swedish Mahler

® Bravo to Lester Trimble for his glowing
review of the Pettersson Symphony No. 7
with the Stockholm Philharmonic under Antal
Dorati (May). For over two years | have
thrilled to the unusual approach used by this
brilliant composer in creating what surely is

(Continued on page 8)
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The classics from KLH. Four bookshelf
loudspeakers of such extraordinary quality
that each has set the standard of excellence
in its price range. Pictured to the far left, our
popular little Thirty-Two ($55.001). Next,
one of the best selling loudspeakers in the
country, the Seventeen ($79.95t). Up front,
everybody's favorite, the Six ($139.95t).
And finally, our most spectacular bookshelf
model, the Five ($199.95t). If you really

want to know what K{H is all about, we sug-
gest you listen to any one or all of these fine
loudspeakers. And when you do, we're sure
you'll agree that KLH is about the best thing
to happen to bookshelves since books.

For more informction, visit your KLH
dealer or write to KLH Research and Devel-
opment Corp., 30 Cross Street, Cambridge,
Mass. 02139.

What's a bookshelf
without the classics?

KLH RESEARCH AND DEVELOPMENT CORP
30 Cross St., Cambridge, Mass. 02139
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one of the most protean, emotion-packed
symphonic scores | have ever encountered.
My acquaintance with this gripping work is
the result of a complimentary copy of the re-
cording on the Swedish Society Discofil label
graciously sent me by Maestro Dorati in
1971. 1 recall Dorati’s enthusiasm for the
piece, and his high praise for its creator.
whom he reterred to as *. . . a kind of Swed-
ish Mahler. . . .”" Thanks to London’s recent
release of this material in the U.S.. many mu-
sic lovers here may now share the joy ot dis-
covering Pettersson’s genius.
JERRY B. DAvis
Arkadelphia, Ark.

An Education in Elgar
® Bernard Jacobson’s thoughttul review of
three major Elgar pieces in the May issue
should serve as an incentive to those unfamil-
iar with this music to hecome familiar with it.
Detractors consider Elgar's music derivative
in the worst (German-Austrian) sense ot the
term, yet can anyone suggest another piece
even remotely similar to Falstaff. the Intro-
duction and Allegro, or the third movement of
the Second Symphony? This music bears the
stamp of an original and exhilarating imagina-
tion. Further, the sheer craft of the music is
remarkable.
ALAN KLEIN
Pittsburgh, Pa.

® Asan Elgar devotee since my teens, | was
extremely gratified to tind the new recordings
of the symphonies so comprehensively re-
viewed in your May issue. The First Sympho-
ny is the only work | know that can still move
me to tears even after being played once a
week for eight years. | suspect it would win
my “desert island” sweepstakes hands down.
For all my pleasure in seeing Elgar get his
due. however, | would like to take issue with
Bernard Jacobson's review for placing the
Boult performance at the head of the list. In
my view. Solti's rendition is the finest because
it offers the most options. It is the fastest and
by far the most energetic in terms of basic
beat, yet it relents with the greatest of ease in
more introspective passages. particularly in
the Adagio, which Solti takes not only more
slowly than even Barbirolli, but with a far
more hushed and emotional inflection. What it
boils down to is this: Elgar won't slow down.
Barbirolli never speeds up. and Boult speeds
up only to get the lyrical episodes out of the
way while elsewhere mustering none of the
energy necessary to bring off an unsentimen-
tal conception. Hence. to the bottom of the
heap with Bouit.
STEVEN KRUGER
New York. N.Y.

Classipop Quandary

® | wish to add one more view to the illumi-
nating remarks of Ron Eyer and the editorial
commentary on them in the lune “Letters”
column. A melody is a succession of symbols
(notes) arranged in a certain manner on the
staff. Bach or Mozart arranged these symbols
differently than some popular contemporary
composer has done. The manipulations of
these symbols by Bach or Mozart produces in
me pleasure and a feeling of exaltation. The
manipulation of notes by the popular compos-
er generates in me distaste, and 1 uncon-
sciously reject it as vulgar, trite, and without
merit. The question is: are my feelings caused
solely and entirely by my spiritual makeup or
are they entirely a product of the manner in
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which those symbols are arranged on the

staff? Why do | feel delight in a Bach fugue

and reject instantly the popular tune? Are my
sensibilities subjective or objective?

Davip FONsSeca

Chattanooga. Tenn.

The Editor replies: Without meaning any dis-
respect, | would say that reader Fonseca has
heen brainwashed, that his sensibilities, not
heing his own hut an unfortunare charac-
teristic of our cidture, are neither subjective
nor objective. To paraphrase Keats, the hest
wayv of strengthening one's taste is to make up
one's mind permanently ahout nothing, to
let it he a thoroughfare for all experience.
Granted, there is vulgarity, triteness, and a
lack of merit in much popular music, hut the
same qualities may easilv be found in much
classical music as well (though perhaps not in
Mozart or Bach). Classical music has no pa-
tent on virtue, and po[m/ur none on vice. Both
have their particidar excellences and their
particidar uses. Thev are parts of a whole,
thev complement each other. they need each
other, and they ure not in competition. 1t is
elitist mischief (on hoth sides) 1o suggest
otherwise.

Discography Roundup
® As an aid in preparing a ten-year supple-
ment to Bruun and Gray's Bibliography of
Discographies. the compilers would appre-
ciate receiving any information on privately
published or unpublished discographies.
Works on all subjects are acceptable. Any ci-
tations will be acknowledged.
MicHAEL H. GraY
GERALD D. GiBSON
Library of Congress
Washington, D.C. 20540

Latin Letters
® For many years | have read your maga-
zine. for my greatest passion is music. Your
articles have generally been good—some
were poor and a few were extraordinary.
Among these few must be included the su-
perb article by William Livingstone, “*A Latin
Postscript.” in your May issue. For the first
time | have had the pleasure of reading in an
American publication an article by someone
who understands the music of the South
American continent. someone who knows
that Argentina is different from Puerto Rico.
What thrilled me most was the mention of
Carlos Gardel, a musician whose voice and
songs are unrivaled. Fifty years after they
were composed and despite great changes in
taste and styles, Cuesta Abajo., Yira-Yira, and
his other immortal tangos still have the power
to make my heart ache whenever | hear them.
But there is a great difference between the
article by loel Vance (“The Latin Connec-
tion,’ also in May) and the one by Mr. Living-
stone. The music that Mr. Vance discusses is
“Latin” in name only. This music is of purely
Atfrican origin and does not have the slightest
relation to the Latin music that can be heard

in Argentina, Chile, and parts of Colombia
and Venezuela.

GUILLERMO J. LEPERA

McMinnville, Ore.

® | enjoyed William Livingstone's article on
Latin music very much, and I am very happy
1o see your magazine paying attention to this
kind of music. However, 1 was disappointed
that Lola Flores was not discussed in greater
detail. In Spain she is known as “Lola de
Espaiia.” or often simply as “Lola.” It would
have been nice it at least one of her many al-
bums had been recommended.
CEeSAR GUERRERO
New York, N.Y.

® Until | read the very interesting article "*A
Latin Postscript™ in your May issue | had
thought that Ramona and In a Little Spanish
Town were authentic Spanish or South Amer-
ican songs. | was surprised to learn that they
were written by an American, Mabel Wayne.
Can you tell me something more about this
composer?
ViviaN Russo
New York,N.Y.

Managing Editor William Livingstone re-
plies: | appreciate Mr. Lepera’s kind remarks
ahout my article, hut I would like to warn him
against looking for “purity” in any kind of
Western music. For example, the origin of the
tango is a suhject of considerahle controver-
sv. According to a numhber of Argentine mie-
sicologists, the tango rhvthm originated in
Africa and was developed in Cuba as the
habanera, which was in turn taken to Spain
where it hecame popular as the tango de Ca-
diz, which was then imported to Argentina
where the tango as we know it reached its full-
est flowering.

I share Mr. Guerrero's enthusiasm for Lol
Flores. a Spanish national musical institu-
tion. and of her many records I would recom-
mend ‘“‘Lola Flores” (Regal J040 20799,
imported from Spuain) as a good introduction
to her work.

Muahel Wavne, the composer of Ramona
and In a Little Spanish Town, was horn in
Brooklyn. She studied music in New York and
Switzerland, and her many hit songs include
It Happened in Monterey: Liitle Man. You've
Had a Busy Day; and | Understand. Elected
to the Songwriters Hall of Fame last vear.
Miss Wayne has retired and now lives in New
York.

Keys to Kinkdom

® [ really believe that Noel Coppage's re-
view of “The Great lost Kinks Album”
(May) is unfair. His playing up the fact that
the album was put together to capitalize on
RCA’s success with the group is no reason to
put down the recording.

No matter what any reviewer says, this is
not a disc of throwaways. Back in 1968, when
the Kinks' popularity was at an all-time low
and their imagination and quality were at an
all-time high, they had trouble deciding which
tracks to put together for “Four More Re-
spected Gentlemen,” an album that was never
issued. Instead, the Kinks used some of these
songs plus a few more and came up with “The
Kinks Are the Village Green Preservation
Society,”” one of their finest albums. The
dropped tracks appeared on flips ot 45's and
the others appear here for the first time.

BARRY MARGOLIS
Minneapolis, Minn.
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SONY.7065:

Dedicatedtothe propositionthat anenlightenedlistener
isahappylistener.

You've got a really great receiver. With an air of con-
fidence, you switch it on, prepared to demonstrate the
soul-stirring quality of the FM Stereo. And get, in-
stead, an embarrassing silence. Because the source
switch is on phono.

It won’t happen with the new Sony 7065, because it
keeps you informed. Enlightened. With easy-reading
function lights on the dial. AM, FM, Phono, Aux,

Tape, Mic, You always know where you are, at a glance.

Without squinting or ‘stooping.

But that’s just the beginning. The 7065 delivers its
full rated power at each and every frequency across
the entire audio spectrum (60+60W RMS into 8 ohms,
from 20 Hz to 20kHz). You don’t lose the power you

paid for when you need it, particularly for those gut-
stirring lows.

You can pluck FM stations from even the most
crowded dials, or from iringe locations. And AM is
quiet and sensitive.

The controls make that superb performance easy
to enjoy. You can click in your choice of 3 speaker
pairs, monitor two tape recorders, dub directly.
You're ready to add SQ or any other matrix system at
any time.

The enlightened price includes a handsome walnut
finished cabinet. The 7065 is Sony’s top-of-the line
receiver. Sony Corporation of America, 47-47 Van
Dam St., Long Island City, N.Y. 11101

Buy a Sony andseethelight.
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The first NEW
amplifier design

the ORIGINAL
Super Amp

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

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

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

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

PRICE — still under $700

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

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

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

crouwn
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) Compiled by
Louise Gooch Boundas

® The Best of George Gershwin, designed
and edited by Lee Snider. Chappell & Co.,
Inc.. 609 Fifth Avenue, New York, N.Y.
10017, 1973, $5.95 (paper). 168 pp.

September 26, 1973 would have been
George Gershwin’s seventy-fifth birthday.
That he died when he was only thirty-nine
seems impossible —surely he lived too few
years to have written all he did, to have left
such an ineradicable stamp on American mu-
sic, the American theater, the American con-
sciousness. Not only has the U.S. Post Office
issued a George Gershwin commemorative
stamp this year, but, as one of its contribu-
tions to the celebration, Chappell has pub-
lished **A 75th Birthday Commemorative
Folio.” The illustrated book contains scores
and lyrics for thirty of Gershwin's songs, in-
cluding eight from Porgy and Bess. six from
Shall We Dance, and such other favorites as
A Foggy Dav. Nice Work If You Can Ger It,
Love Walked In, and They Can't Take Thai
Away from Me. Shall we dance?

® Beethoven: Biography of a Genius, by
George R. Marek. Apollo Editions, New
York, 1973, $4.95 (paper), 696 pp.

Marek’s study of Beethoven was very well
received when it was published in 1969, and it
remains a scholarly, readable book. The hefty
paperback edition, like the hardcover edition,
contains all kinds of useful appendices, an
index, and more than seventy illustrations.

® A llistory of Western Music, by Donald
Jay Grout. Revised Edition. Norton, New
York, 1973,$9.95, 818 pp.

The first edition of this book was published
in 1960, and it is already a classic as a college
textbook. As the author says in his preface,
“The purpose of the Revised Edition is to
improve this book, not to recast it entirely.” It
has been updated to correspond to the find-
ings of recent research, and there is a new sec-
tion on the period since 1950. It is illustrated
withrmusical examples and photographs.

® The Collector's Twentieth-Century Music
inthe Western {{emisphere, by Arthur Cohn.
Da Capo Press, New York, 1972, $8.50, 256
pp.

This reprint of a book originally published
in 1961 discusses the recorded work of twen-
ly-seven contemporary composers—twenty-
three who are considered U.S. composers
(Bloch and Menotti were not born here), one
Argentinian, one Brazilian, and two Mexi-
cans. Each composer receives a short intro-
duction. which characterizes his music in
general. and a selected critical discography.

® Twentieth-Century Composers: Britain,
Scandinavia and the Netherlands, by Hum-
phrey Searle and Robert Layton. Holt, Rine-
hart and Winston, New York, 1973, $10.00,
200 pp.

“An imaginary map of twentieth-century
music’’ is the way Nicholas Nabokov de-
scribes this series. of which he is one of the
general editors (Anna Kallin is the other).
Britain, Scandinavia and the Netherlands,
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the third volume in the series, is an enlighten-
ing book about areas that have often and un-
Jjustly been considered musical wastelands.
The authors are eminently qualified —Searle
is a British composer, Layton a writer special-
izing in Scandinavian music —and the book is
very well organized -and simply written.

® Rebel in Radio, The Storv of WQXR. by
Elliott M. Sanger. Hastings House, New
York. 1973, $7.50, 190 pp.

Elliott M. Sanger was one of the founders
of WQXR, and his book is a history of the
famous New York radio station —*"The Radio
Station of the New York Times” —from its
beginning in 1936, through many of its finan-
cial and programming problems. and up to the
1972 waiver of the FCC AM/FM 50 per
cent non-duplication rule.” It is an interesting
story of an admirable institution.

® The Opera Companion, A Guide for the
Cuasual Operagoer: Vol. 2, The Synopses. by
George Martin. Apollo Editions (Dodd,
Mead), New York, 1973, $2.95 (paper), 470
pp.

This paperback edition of a book originally
published in 1961 contains not only the plots
of “masterworks” from Aida t0 Zauberflite
but also pronunciation guides and a complete
section that briefly describes twenty-six mod-
ern operas by nineteen composers. Mr. Mar-
tin believes that for the “'casual operagoer” a
performance is usually a dramatic rather than
a musical experience, so he has emphasized
words and theatrical structure rather than
music. (Volume 1 of The Opera Companion
is an introduction to the music of opera.)

® Sunlight and Shadows, by Kris Kristoffer-
son. Chappell & Co., Inc., New York, 1973,
$4.95 (paper), 72 pp. plus photo supplement.

Even Kristofferson’s **suntight™ songs have
wide streaks of shadow running through them.
Never mind. They're nice songs, anyway.
And here are twenty-seven of them, including
the Grammy-winning Help Me Muake It
Through the Night and CMA Song of the
Year (1970) Sundav Mornin® Comin’ Down.
The songbook’s photo supplement contains
stills from three movies in which the colorful
country-pop artist has played: Cisco Pike
(Columbia), Blume in Love (Warner Bros.),
and the current Par Garrett and Billy the Kid
(MGM).

® The Chopin Companion: Profiles of the
Man and the Musician, edited by Alan Walk-
er. Norton, New York, 1973, $3.95 (paper),
312 pp.

This collection of essays on Frédéric Cho-
pin and his music is a paperback reprint of a
book originally published in 1966. It con-
tains eleven separate essays (including one
on the songs by Bernard lacobson), a bio-
graphical summary, lists of Chopin’s works.
and indexes.

® United Stares Music: Sources of Bibli-
ography and Collective Biography, by Rich-
ard Jackson. Institute for Studies in Ameri-
can Music, Department of Music, Brooklyn
College of the City University of New York.
Brooklyn, N.Y. 11210, 80 pp

Mr. Jackson is head of the Americana Col-
lection in the New York Public Library’s
Music Division, and his little book is a sen-
sible, catholic list. with commentaries. of
sources of information about American music
(alt kinds, all periods) and musicians.
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The reven-year itch.

Since 1966, our design engineers have been relentless in their pursuit of 2 worthy successor to the best cartridge
the world had ever heard: the Shure V-15 Type |l Improved. Now after seven years of exhaustive laboratory work,
they have prevailed. A new cartridge is ready for the connoisseur’s stereo system. We call it the Shure V-15Type 1ll
Super-Track “Plus.” You'll call it an extraordinary listening experience.

The Type Ill was designed, of course, for home stereo systems, not for laboratory exercises. The net result of our
engineers’ labors are these: (1) higher trackability than ever, at light tracking forces (3%-1% grams); (2) an astonish-
ingly flat frequency response with no noticeable emphasis or de-emphasis at any frequency; and (3) a significantly
extended dynamic range —beyond that cf our V-15 Type !l Improved. And all withoutloss in outputlevel.

Paradoxically, the sound from the V-15 Type Ill is due in large part to an absence of a sound of its own. Its sound
is so neutral and coloration-free that your finest recordings can be reproduced precisely as they were recorded,
without peaks, frequency boosts and roll-offs.

Among its most notable design achievements are an entirely new laminated core structure, and an ingenious
new stylus assembly that reduces the effective stylus mass of this critical sub-system by 25%. And, since Shure
engineers have long known that isolated improvements in individual design parameters don’t necessarily produce
significant changes in the sound, these improvements were brought into perfect equilibrium with each other; ergo,
each performance factor enhances every other performance factor so that the total audio effectis greater than the
sum of its individual performance factors. (To science, this phenomenon is known as a synergistic reaction,
therefore, we call the V-15 Type lll The Synergistic Cartridge.)

The Shure V-15 Type Ill Cartridge is available now. Hear it soon, and listen carefully. You'll recognize it instantly
as the finest pickup instrument we’ve aver built. Yours for $72.50.

Shure Brothers Inc.
222 Hartrey Avenue, Evanston, lilinois 60204 ! S -~NUURE
In Canada: A. C. Simmonds & Sons Ltd Y |
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THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

NEW PRODUCTS

Fisher ST-400 Speaker Systems

® A trio of new speaker models —two
three-way designs and one two-way —

makes up Fisher's ST-400 Series of
medium-price air-suspension systems.
The largest, the ST-465, has a 12-inch
woofer, a 3Y2-inch “flare dome” mid-
range, and a |-inch Mylar dome tweeter.
Crossover frequencies are 450 and
5.000 Hz, and the overall frequency re-
sponse is specified as 40 to 20,000 Hz.
The required amplifier power is 25 watts
per channe! minimum into 8 ohms. The
two other systems, the ST-445 and the
two-way ST-425, use 10-inch woofers
(minimum amplifier power recommend-
edis 15 to 20 watts for both) and I-inch
dome tweeters. In addition, the ST-445
has a 4Y2-inch cone mid-range. Frequen-
cy responses are 50 to 20,000 Hz (ST-

Sansui AU-9500
Integrated Stereo Amplifier

® THE new top-of-the-line integrated
amplifier from Sansui, the Model AU-
9500, has a continuous power output of
75 watts per channel into 8 ohms across
the full audio bandwidth with both chan-
nels driven. The unusually complete
control facilities include step-type bass
and treble controls effective over a range
of 15 dB in 3-dB steps, and a mid-
range control with a=+5-dB range in 1-dB
increments. Each of three controls has
its own three-position inflection-point

selector with a fourth DEFEAT position.
The power switch is integral with the
speaker selector, which switches up to
three pairs of speakers singly or in com-
binations of two pairs. The high- and
low-cut filters. have 12-dB-per-octave
slopes and a choice of two —3-dB points:
6,000 and 12,000 Hz, and 100 and 50
Hz, respectively. Tape-monitoring facili-
ties are present for two tape decks, plus
an additional special switch for dubbing
from either deck to the other. There are
also switchable inputs and outputs for an
external four-channel adapter, a noise-
reduction unit, and other accessories.
Remaining controls are volume, balance,
input and mode selectors, loudness
compensation, and a -20-dB level-
muting switch for brief listening inter-
ruptions. There are two front-panel
headphone jacks, one of which silences
all speakers when used. The rear panel

445) and 55 10 20.000 Hz (ST-425). The
ST-425 and ST-445 have three-position
tweeter-level controls that vary the out-
put 2 dB for each step. The ST-465 has,
in addition, a three-step mid-range con-
trol. All systems have a nominal imped-
ance of 6 to 8 ohms. Dimensions are
242 x 14Y4 x 12 inches (ST-465). 23V
X 13 x 11 inches (ST-445), and 22Y2 x
12Y%a x 10 inches. Except for size, the
speakers are identical in appearance.
with dark sculpted front grilies. The
465 is finished in walnut veneers; the
two smaller systems are clad in walnut-
grain vinyl. Prices: ST-465, $169.95;
ST-445, $99.95; ST-425, $79.95.
Circle 115 on reader service card

carries the necessary inputs and outputs
(including two phono inputs, one of
which has a three-position input-imped-
ance selector, and two microphone in-
puts), four a.c. convenience outlets, and
PREAMP-OUT/MAIN IN jacks. There are
also input-level controls for both tape
inputs and the auxiliary inputs.

Further specifications include har-
monic and intermodulation distortion of
less than 0.1 per cent at rated output
and signal-to-noise ratios of 75 and 85
dB for the phono and high-leve! inputs,
respectively. The amplifier’s IHF power
bandwidth is 5 to 40,000 Hz, and the
frequency response is 15 to 40.000
Hz +0,—1 dB (30 to 15,000 Hz +0.5 dB
for the phono inputs). Overaill dimen-
sions, with the metal cabinet supplied,
are about 19%: x 5Y2 x 13%s inches.
Weight is 51Y4 pounds. Price: $519.95.

Circle 116 on reader service card

Nakamichi 1000 Cassette Deck

® NAKAMICHI RESEARCH, a well-
known manufacturer of cassette ma-
chines. has developed a high-perfor-
mance stereo cassette deck with, among
numerous other features, separate erase,
record, and playback heads. two motors,
dual-capstan differential tape drive, and
two separate built-in noise-reduction
systems. In the Nakamichi configura-
tion, the playback head occupies the
space opposite the cassette pressure pad
where the combination record/playback

I’)

head goes in conventional machines,
while the small adjacent slot in the cas-
sette shell admits the record head: the
erase head shares the capstan access slot
with the first capstan in the tape path.
The two capstans rotate at slightly dif-
ferent speeds, which controls the tension
of the tape passing the heads and helps
eliminate any adverse influences of the
cassette cartridge mechanism. The cap-
stan motor is a d.c. servo-controlled unit
with speed variable over a range of +6
per cent by means of a pitch-control ad-
justment. A separate spooling motor is
employed to turn the tape hubs. All the
transport functions are solenoid con-
trolled and activated by means of light-
touch pushbuttons: the switching is un-
der the command of a logic system that
governs the sequence and timing of
switching events.

The two noise-reduction systems — B-
Type Dolby and the DNL system de-

veloped by Philips—can be used inde-
pendently or in combination. a technique
which is said to provide a reduction in
audible hiss of as much as 13 dB or
more. With Dolby, the signal-to-noise
ratio (weighted) exceeds 60 dB for a re-
corded level producing 3 per cent distor-
tion. Frequency response is 35 to 18,000
Hz +3 dB with low-noise iron-oxide
tape. and 35 to 20,000 Hz =3 dB with
chromium dioxide. A switch selects the
appropriate bias and equalization for the
two types of tape. DIN weighted wow
and flutter are less than 0.1 per cent.
Harmonic distortion is under 2 per cent
for a 0-VU recording level at 1,000 Hz.
A unique feature of the Nakamichi 1000
is the provision for azimuth adjustment
of the record head by means of circuitry
that detects phase differences between
the two stereo channels. Two large peak-
reading meters are provided for monitor-
(Continued on page 14}
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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 . . .
represents the state of the SQ art. . . .”
—Modern Hi-Fi & Stereo Guide, Feb. '73

“The LR-4000 epitomizes the art of matrixed 4-

channel sound.”

“Enough power there to give you all the decibels

of hi-fi sound you could conceivably crave.”
—MARTIN CLIFFORD, FM Gulide, Nov. '72 & March '73

‘. .. the decoding is essentially the ultimate that
can be expected of a matrix system limited to a
20- to 20,000-Hz bandwidth. . . . The listening ef-
fect is almost that of discrete surround-sound.”
—HERBERT FRIEDMAN, Hi-Fi Stereo Buyers’ Guide, Spring '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

“Featuring all modes 4-channe! operation, this re-

ceiver delivered excellent performance. Amplifier

distortion is unusually low.”

“FM Tuner: The sensitivity measured 1.6 u.V IHF.”
— 4-CHANNEL Quadraphonic Buyers Guide 1973

“A superb four-channel! receiver. . . ."”
-——ROBERT ANGUS, Modern Hi-Fi & Stereo Guide, June '73

“. .. Itis evident that the designers of the LR-4000
have done a remarkable job of producing the
“most” SQ receiver for the money we have yet
seen. . . . We were impressed also with its human-
engineering 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 [499.95}.”

—Stereo Review, April '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.

The World’s Largest
Consumer Electronics Catalog

iaraver it S8 WYour One Complete Buying Guide
— s For''Everything In Electronics’’

Lafayette Radio Electronics P.0.Box 10, Dept.11083, Syosset, N.Y. 11791

Send my FREE LAFAYETTE 1973 Catalog to:
Name _
Address
City B State 2Zip
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

ing recording levels, and a switchable
limiter circuit guards against tape over-
load with program sources of wide dy-
namic range. There are three microphone
inputs, each with its own level control:
one of these inputs, labeled BLEND, is

mixed in equal amounts into the two ste-
reo channels. Other switchable operat-
ing features include automatic end-of-
tape rewind and a memory-stop system
in rewind. The dimensions of the
Nakamichi 1000 —approximately 20%4 x

11%4 x 8Y2 inches — make it suitable for
19-inch rack mounting. The deck is sup-
plied with a walnut wood cabinet. Price:
$1,000. Remote-control facilities will
be available shortly.

Circle 117 on reader service card

Concord Model CR-400
AM/FM Four-Channel Reciever

« €

rec ¥

® AN inexpensive four-channel receiv-
er with CBS SQ decoding, a synthesizer
circuit for four-channel effects from two-
channel material, and complete facilities
for discrete four-channel sources has
Jjust been brought out by Concord. A
cluster of three slider controls adjusts
left-right and front-rear balance, while an

Pioneer RT-1020L
Stereo Tape Deck

e

230 4,

® TuEe RT-1020L, Pioneer’s finest tape
deck, is a three-head, three-motor, 10V2-
inch reel design that records in stereo
and plays back both two-channel and
discrete  four-channel  quarter-track
tapes. A lever switch on the control pan-
el activates the two extra playback-head

adjacent master volume control affects
all four channels. Concentric bass and
treble knobs provide separate control of
the front and rear signals. Loudness
compensation, tape monitoring, and
mode (MONO, STEREO, and SQ 4 CH)
are pushbutton-switched. The input se-
lector has—along with positions for
phono. FM, and AM —two additional
positions for external four-channel
sources. A signal is available at a special
FM output jack to feed some future
four-channel FM adapter.
Continuous-power output for the CR-
400 is 37 watts total in four-channel op-
eration and 44 watts total for two chan-

gaps and playback preamplifiers neces-
sary for four-channel reproduction, and
the large recording-level meters can be
swilched to read playback levels of the
front or rear channels. Light-touch push-
buttons control the transport through
special switching circuits that permit
going directly from one transport func-
tion to another. Recording bias and
equalization are independently adjusta-
ble to suit a variety of standard and
low-noise/high-output tapes. The re-
cording-level controls are separate for
microphone and line inputs, and permit
mixing. Additional operating features
include a pause control, sound-on-sound
and echo facilities, tape-monitor switch-

nels, both with 8-ohm loads. Harmonic
distortion at rated output is under | per
cent. The signal-to-noise ratio for the
phono inputs is 65 dB. FM specifications
include an IHF sensitivity of 2.3 micro-
volts, 1.5-dB capture ratio, an alternate-
channel selectivity of 46 dB, and image
and i.f. rejection of 53 and 85 dB, respec-
tively. A front-panel tuning meter reads
channel center for FM and signal
strength for AM. There are separate
front-panel headphone jacks for the front
and rear signals, and an illuminated four-
channel output display. Dimensions are
20%4 x SY2 x 15%ainches. Price: $299.95.
Circle 118 on reader service card

ing, and a tape-tension selector. The
front-panel headphone jack is designed
for phones of 4 to 16 ohms impedance.
Fhe RT-1020L is a 7Y2- and 3%¥s-ips
machine with frequency responses of 40
to 20,000 Hz =3 dB and 40 to 12,000
Hz +3 dB for the two speeds. Wow and
flutter (rms) are 0.1 per cent (7Y:2 ips)
and 0.13 per cent (3% ips), and the sig-
nal-to-noise ratio exceeds 55 dB for a
recorded level producing less than | per
cent harmonic distortion. The bias-signal
frequency is 125 kHz. Overall dimen-
sions are approximately 7% x 17 x 9
inches. The machine comes with a wal-
nut-finish wood base. Price: $599.95.
Circle 119 on reader service card

Bose 1801 Stereo Power Amplitier

:' '.‘ -9

=t
¢

3K

® BOSE's new 1801 stereo power ampli-
fier, the company’s first electronic con-
sumer product, is designed to deliver
250 watts continuous per channel into 8
ohms, or 400 watts per channel into 4
ohms. Bose does not provide other per-
formance specifications for the amplifier.
Instead, the company lists the minimum
standards it believes will result in no
audible degradation of the reproduced
sound, and guarantees that the perfor-

14

mance of the 1801 falls within these lim-
its. They inciude a frequency response
within +0.25 dB from 30 to 10,000 Hz,
+0.7 dB from 10,000 to 15,000 Hz, and
+1 dB from 20 to 30 Hz and 15,000 to
20,000 Hz. The signal-to-noise ratio
meets the more-than-adequate figure of
100 dB, and harmonic distortion is under
the inaudible levels of 0.5 per cent below
5.000 Hz and | per cent between 5.000
and 10.000 Hz. Intermodulation distor-
tion is less than 0.5 per cent. Bose also
states that amplifier damping factor
should exceed 40, overload recovery
take less than 25 microseconds, and in-
put impedance be over 50.000 ohms.
The 1801 has front-panel switching
and rear-panel connectors for two stereo
inputs and main and remote speaker
pairs, plus gain controls for the two
channels. The amplifier has two types of

visual indicators for monitoring output
levels: a pair of large calibrated meters
that read average levels, and twin rows
of fast-acting light-emitting diodes that
register program peaks up to waveform
clipping in 6-dB increments. Internal
construction is based on two unitized
subassemblies, each one carrying a
complete stereo channel and operating
from a common power supply. Large
finned heat sinks surround three sides of
the chassis. The amplifier has both elec-
tronic and thermal protective circuits
and a turn-on delay circuit that pre-
vents excessive current surges. Dimen-
sions are approximately 18 x 7Vax 182
inches: weight is 82 pounds. Price: $986.
A *“basic” version without the visual
displays costs $799. The 1801 carries a
five-year warranty on parts and labor.
Circle 120 on reader service card
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$1000 worth of electronics can sound like $99.95
if you use the wrang speakers.

AR lets you hear what you've paid for:

No matter how much you've paid for the rest of your stereois.
elecironics in your stereo system; even if you If you thought it was imporfant to pay the
have a $1,000 tape deck and a $800 receiver,  big dollars for a zillion-watt amplifier with
if you cut corners on your speakers, youmay  frequency response from D.C. to ultrasenic, i
as well have bought a $99.95 portable you can appreciate what makes a
record player. tuner worth $500, if you will gladly
Because only AR speakers, priced A ’ pay $100 for a phono cartridge. . .
from $65 to $600, have the wide, flat you appreciate music—and
frequency response, minimal technology—enough toinsist cn AR
distortion, and high power handling The speakers preferred by
capacity that can show how gooc the professionals.

# TELEDYNE COMPANY

10 AMERICAN DRIVE « NORWOOD, MASS. 02062
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ELAC/MIRACORD
S0H MARK Il

The Elac/Miracord 50H Mark Il,
with hysteresis synchronous
motor, is certain to change
your way of thinking about auto-
matic changers. Featherweight
pushbutton controls start,
stop, even replay a record
without dropping the next. A
gentle flick of the cueing lever
Woats the viscous damped arm up
from the record and floats it
down again in the same grocve
or anywhere or the record. Also,
effective anti-skate, precise

tracking pelow % gram,
variable speed control, built-in
illuminated strobe, and a simple,
exclusive leadscrew with
built-in guidepost gauge for
proper and critical stylus
overhang adjustment! And lots
more! The Elac/Miracord 50H
Mark Il There is a difference in
record players. See it. Hear it.
Teday.

ELAC DIVISION, BENJAMIN ELECTRONIC
SOUND CO., FARMINGDALE, N.Y. 11735

DIVISION OF

e e o — — — ———

we put more engineering in

SO you.get more music out
CIRCLE NO. 9 ON READER SERVICE CARD
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By LARRY KLE'N Technical Editor ‘, /

Classical vs. Rock Speakers
I have heurd it said that one
o should use one tvpe of speaker

for classical records and another tvpe of

speaker for rock, vet neither vou nor Jul-

ian Hirsch has ever mentioned such a
thing. Do vou think it is practical?

ROBERT GALATI

Bronx, N.Y.

I’m not sure what those who es-

« pouse such views have in mind.
Except under very special circum-
stances, it seems to me that what you
want is a speaker system that can deliver
an accurate acoustic analog of the me-
chanical undulation of the record
groove. It appears that those who are
pushing the concept of different speakers
for different music are saying, in effect,
that certain music requires more or less
distortion from the speaker, requires
mid-range peaks, or bass peaks, or treble
peaks, or something other than a flat,
accurate response. It seems to me that
for best reproduction of unv kind of mu-
sic you want low distortion and an ex-
tended. smooth, non-peaked frequency
response from «!l your equipment. If the
musical instruments have been recorded
with a specific loudness with regard to
each other, you want your speaker to
reproduce those levels accurately, no
matter what kind of music is involved. If
the recording has been engineered so
that the brass has an extra “nasal’ qual-
ity, the bass extra ‘sock,” and the
strings extra “‘bite.” the speakers should
deliver those qualities — neither more nor
less. And the only way a speaker can do
that is if it doesn’t have built-in **nasali-
ty.” “sock,” or “bite.”

I can see a situation in which a speak-
er that does a fine job reproducing string
quartets is not suitable for rock, but only
because it lacks the efficiency and acous-
tic-output capability to achieve the
sound-pressure levels desired. If the
effort to achieve the desired loudness
level for rock (or contemporary elec-
tronic music) drives either your amplifier

16

or speakers into distortion because of (1)
inadequate amplifier power and/or low
speaker efficiency or (2) inadequate
power-handling capacity on the part of
the speakers. then other speakers of
greater efficiency and power-handling
capacity would, of course, do a better
job. However. all other performance cri-
teria in respect to frequency range and
smoothness, distortion. dispersion. etc.
continue to be valid. For that reason. a
speaker that is able to deliver the high
volume levels desirable for rock repro-
duction., if it is in truth a high-fidelity re-
producer, should do just as good a job
reproducing the more moderate levels of
a string quartet. Fidelity is fidelity —and
either you have it or you don’t.

The Best Speaker Design
Can you give me a relative evalua-
o tion of the best speaker-svstem
designs in respect to their mode of oper-
ation? I'nit referring to acoustic-suspen-
sion vs. aperiodic vs. transntission-line
vs, any other kinds of design vou mav

know of.

SUNNY CROSSWELL
Patterson, N.J.

I can’t, but I’'m sure that the pro-

« ponents of each of the particular
designs can. Our main concern at STE-
REO REVIEW is not Jiow a system works,
but rather how vell it works. and we
have tested and heard excellent systems
employing a wide variety of internal de-
sign approaches.

I think it is a mistake to get excessive-
ly hung up on a speaker’s theory of oper-
ation as one of the factors in making a
buying decision. There are many other
considerations—such as size. appear-
ance, frequency response, dispersion
characteristics, potential loudness. effi-
ciency. distortion, erc.—most of which
will have far greater practical signifi-
cance for a given individual than the de-
sign principles involved. This is not to
say that some designs aren’t easier and

(Continued on page 20)
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Announcing the NEW STANDARD

in Stereo Testing!

‘The All-New Model STEREQ TEST
RECORD

shi2 STEREQ ol
TEST RECORD

Whether you're an avid audiophile, a casual listener or a
professional technician . .. the new MODEL SR12 will be the
most important disc in your entire collection.

MODEL SR12 has been produced by Stereo Review Magazine
for music lovers who want immediate snswers to questions
about the performance of their stereo systems and how to get
the best possible sound reproduction.

It is the most complete test record of its kind — containing
the widest range of checks ever included on one test disc.

Make these important stereo checks BY EAR...
(no test instruments required)

Frequency response—a direct warble-tone check of nineteen
sections of the frequency spectrum, from 20 to 20,840 Hz, which
will pinpoint any frequency response defects in your system.

Separation—an ingenious test which indicates whether you have
adequate separation for good stereo.

Cartridge tracking—the most sophisticated tests ever devised
for checking the performance of your cartridge, stylus and
tone arm.

Channel balance—two broad-band, random-noise signals which
permit you to eliminate any imbalances originating in cartridge,
amplifier, speakers or room acoustics.

Hum and rumble—foolproof tests that help you evaluate the
actual audible leveis of rumble and hum in your system.

Flutter—a sensitlve "musical’’ test to check whether your turn-
table's flutter is low, moderate, or high.

vV VvV Vew

PLUS! ® Cartridge and Speaker Phasing @ Anti-
Skating Adjustment @ "“Gun Shot Test” for Stereo Spread @
Multi-purpose Musician's “A" @ Equal-tempered Chromatic
Octave @ Guitar-tuning Tones.

Attention Professionals . . . . . . Model SR12 is also designed to
be used as a highly efficient design and measurement tool. Tests be-
low have been controllea to laboratory tolerances— attording accurate
numerical evaluation when used with oscilloscope, chart recorder, out-
put meter, intermodulation-distortion meter and flutter meter,

e 1,000-Hz square waves to test transient and high-frequency response
of phono plckups.

500 1o 20,000 Hz frequency-response sweep.
Sine-wave tone-bursts to test transient response of plckup.
intermodulation test using simultaneous 400-Hz and 4,000-Hz signals.

Intermodutation sweep to show distortion caused by excessive res-
onances in tone arm and cartridge.

o 1,000-Hz reference tones to determine groove velocity.
o 3,000-Hz tone for flutter and speed tesis.

Sample wavaforms—ittustrating both accurate and faully responses-—are
provided in the instruction Manual for comparison with the patterns
appearing on your own osciltoscope screen.

Only $5.98

» E Instruction Manual Includes Detailed Instructions,
Charts, Tables and Diagrams

HERE'S HOW TO ORDER YOUR SR 12 STEREQ TEST RECORD

CASH: Mail your order along with your name, address
and remittance in the amount of $5.98, postpaid.

CHARGE: Your American Express or BankAmericard
account! Mail your order, name, address and credit card
number. You will be billed at $5.98, postpaid. [4sze"

MAIL ALL ORDERS TO: RECORDS, e S
ZIFF- DAVIS SERVICE DIVISION,

595 BROADWAY, NEW YORK, N.Y. 10012,
OUTSIDE U.S.A. RECORDS ARE $8.00 POSTPAID.




We tried. With pictures. Words. Graphs. After all your efforts, you é)roudly call your AKAT GXC-
38D: “The best darn cassetie deck for the money!”

But you were skeptical. So you spent two solid weeks
trotting from dealer to dealer. Listening. Scrutinizing. .
Comparing.

And now you're a little sore. But satisfied. Because that
AKAI cassette deck you just bought has these exciting extras: y
® AKAI’s exclusive GX (glass and crystal AKAL GX head Pressed-Ferrite head
ferrite) Head for the most efficient sound affer SGihs. diger SUD Ups-
recording and reproduction 1')ossible. It’s And we have to agree.
virtually dust and wear free!

® an Over-Level Suppressor Circuit to
minimize the usual distortion caused by
high volume input.

® a Dolby® Noise Reduction Circuit to
banish all audible tape hiss.

Plus all the other features you've wanted:
® Automatic-Stop  ® Direct Function Change Control

Because really, we couldn’t have said il any better
ourselves.
“Dalhy” is a Trade Mark of Dolby Laboratories, Inc.

From
AKAI

® Pause Control Keys
® Headphone Jack ® Tape Selector Switch The |nnOVClTOTS
1054 ¢ 3.Digit Index Counter AKAI America, Ltd./P.O. Box 55055, Los Angeles, Calif. 90055
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Feel

what you hear

on Superex
Quadphones.

On Superex QUAD-TETTE four-channel phones, you don't just
hear music. You feel music. All over your body. Even four of the finest
speakers can'ttouch the physical sensations of Superex

It's feeling a drum roll up and down your spine. A tamborine over
your right eyebrow. A singer breathing at the nape of your neck.

Try the QT-4B QUAD-TETTE. Four-channel phones with a
stereo/quad switch. No matter what you've heard from quadraphonic
sound, our sound, for $65.00 will astonish you. We engineer Superex
so you get the most sensation for the least amount of money.
Audiophile, have a good listen

What you feel comes from four dynamic, mylar diaphragms. Two
in each earcup. A 20-18,000 Hz frequency response. And 4-16 Ohm
impedance that works with discrete or matrix systems.

The QUAD-TETTE's comfort comes from replaceable Con-Form
ear cushions, on a double post and yoke headband. And 15 generous
feet of coil cord. So you can move with the music. All of this fine design
and engineering, Superex guarantees for one year

Compare the QUAD-TETTE's cost and performance with any
other quad phones, or any four fantastic speakers, and you'll get the
feeling. We have the best sound investment around.

QT-48 QUAD-TETTE
Sugg. retail price $65.00

Superex
Stereophones

Feel what you hear

QT-4 QUAD-TETTE
Sugg. retail price $50.00

Superex Electronics Corp., 151 Ludlow St., Yonkers, N.Y. 10705.
In Canada. Superior Electronics Inc
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cheaper to manufacture, more reliable,
more efficient. and so forth. These are
factors that might indicate better value
for the money spent, and should there-
fore influence your decision.

If the intent of your question is to de-
termine how close a particular design
concept comes to achieving some ideal
of ““absolute fidelity” (cost no obstacle).
we really cannot help you, since we
know of no way to establish the absolute
best among the many high-accuracy re-
producers we have tested. All we can
and do—say is something like *‘this is
one of the finest speakers available.” It
may be that among the group of the best
we have tested there is one that comes
slightly closer to perfection than the
others. But we have no way of scieniifi-
cally making such a fine distinction. And
in any practical listening situation, varia-
tions in program material, the associated
equipment. the acoustic environment.
and even room placement will introduce
far more variation in the audible outputs
of two excellent speakers than will resuit
from the differences in their measured
results. Bur if there were to appear on
the market a speaker system that sound-
ed as good as the best and was half the
price. half the size. and had twice the
efficiency, both Julian Hirsch and |
would be inclined to judge it r/1e best.

Speaker Tone Bursts
In everv one of the loudspeaker
Q o svstem test reports, Julian
Hirsch writes something like: "Oscillo-
scope photos showed verv good tone
bursts.” Whar should I look for in tone-
burst photos? What is ideal?
DoN CAFFERY
Lexington, Va.

Abrupt stops and starts —and very

« little jiggle in between. The idea
behind a tone-burst signal is that it tests
a speaker system’s ability to respond
precisely to abrupt changes in level or
stops and starts in the signal. 1f a speaker
cone cannot follow the electrical audio
signal without either lagging behind its
onset or continuing to vibrate after it is
gone, then the speaker probably cannot
provide clean, clear reproduction of
high- or low-frequency transients. Tone-
burst photos, in and of themselves,
prove nothing. because with practically
any speaker it is easy to find some fre-
quencies at which the bursts look fine,
despite the fact that they may be a mess
at other frequencies. That is why our
reports indicate that the tone bursts
shown are “typical,” or that *‘overall”
the tone-burst response is fine.

Because the number of questions we
receive each month is ereater than
we can replv to individuallv, only
those letters selecred for use in this
column can be answered. Sorry!

STEREO REVIEW
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The best time to upgrade
your component system
is before you buyit.

If you're a typical reader of this
magazine, you most likely have a sizeable
investment in a component system. So our
advice about upgrading might come a little late.

What you might have overlooked,
however, is the fact that your records are the
costliest and most fragile component of all. As

well as the only one you will continue to invest in.

And since your turntable is the only
component that handles these valuable records,
advice about upgrading your turntable is better
late than never.

Any compromise here will be costly.

And permanent. Because there is just no way
to improve a damaged record.

If the stylus can't respond accurately and
sensitively to the rapidly changing contours of
the groove walls, especially the hazardous
peaks and valleys of the high frequencies,
theres trouble. Any curve the stylus can't
negotiate, it may lop off. And with those little
bits of vinyl go the high notes and part of
your investment.

If the record doesn't rotate at precisely
the correct speed, musical pitch will be
distorted. No amplifier tone controls can
correct this distortion.

If the motor isn't quiet and free of
vibration, an annoying rumble will accompany
the music. You can get rid of rumble by using
the bass control, but only at the expense of
the bass you want fo hear.

Experienced component owners know
all this. Which is why so many of them
especially record reviewers and other music
experts, won't play their records on anything
but a Dual. From the first play on.

Now, if youd like to know what several
independent test labs say about Dual, well
send you complete reprints of their reports.
Plus a reprint of an article from a leading
music magazine telling you what to look for in
record playing equipment. Whether youre
upgrading or not.

Better yet, just visit your franchised United
Audio dealer and ask for a demonstration.

You'll find Dual automatic turntables
priced from $109.50 to $225.00. That may be
more than you spent on your present turntable,
or more than you were intending to spend on
your next one.

But think of it this way. It will be a long,
long time before you'll neea to upgrade your
Dual.

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernor, N.Y. 10553
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Brightest 8upor Star In Stereo Today

B MAIL ORDER
— Plus —
B SERVICE
— Plus —
B FINANCING
— Plus —
B TOP MAJOR
BRANDS

Nationwide Financing
Also Bank Americard & Mastercharge
We carry all the Fair Trade Brands

Whenever Possible these makes
are quoted ‘In Systems’

We quote on ALL Major Brands

Large complete inventory on
everything we sell

We provide our own
Factory Authorized Service on
everything we sell

YOU CAN TRUST US!

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

2940 A Prosperity Ave.
Merrifield, Va. 22116
(703) 280-4500
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over @7 vears

OF RELIABILITY

IS WHY STEREO & H
BUYERS CAN BE SURE OF

SAVINGS

AT RABSONS

At Rabsons Competitive Prices, Reliability and
Personal Service have been bywords for over
67 years

It's so EASY and SAFE to deal with Rabsons.

Ic )r telephone as neaf your
mailbox e F Air Response on Quotation
Requests o Fr | tributor for Hi Fi Line
* All merchandise brand new in factory sealed

rtor hipp ] acked, fully insured
romp tr T e Greater savings
t tems e Export packnng e 220

' 0 Cy a Ity o Free

FORE YOU BUY GET A RABSONS
QUOTE...YOU'LL BE GLAD YOU DID!

RABSONS 57 ST, INC

119 West 57th Street, New Yark. N. Y, 100
Tel. Area Code 212-338- 8555
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AUDIO
BASICS

Bx RALPH HODGES . #%

GLOSSARY OF TECHNICAL TERMS-2

® Alignment refers to any of several
different kinds of electrical and/or me-
chanical adjustments that must be made
on certain audio components if they are
to achieve their potential performance.
For example, the various circuits of a
tuner are aligned tor optimum perfor-
mance at the specific frequencies they
must operate at: the heads of a tape re-
corder are precisely aligned so that their
physical relationship (contact angle) to
the tape conforms to industry standards
and permits efficient pickup of the high-
est recorded frequencies. Incorrect
alignment of an audio component will
degrade its performance in one way or
another. As a rule, the equipment’s
manufacturer performs any necessary
alignments betore it leaves the factory,
but with some types of components it is
advisable to have the alignment checked
periodically as part of a regular mainte-
nance schedule.

® AM (amplitude modulation) is the
transmitting system that has been in use
in public broadcasting since the early
Twenties. It employs a carrier signal of
fixed frequency. the amplitude (strength)
of which is modulated (constantly varied)
in accordance with the audio frequency
and strength of the program material
being transmitted. In the U.S.. commer-
cial AM stations are aliotted broadcast
frequencies anywhere from 535 to 1.605
kHz (kilohertz). Unfortunately. atmos-
pheric and man-made interference is
also a form of AM modulation. and it
comes through on AM broadcasts as
noise or ‘“static.” The FM (frequency
modulation) broadcasting and reception
system is not. by its very nature, as sus-
ceptible to this kind of interference. so it
is theretore preferred for high-fidelity
applications.

® Ambiance, in the audio sense, refers
to the acoustic properties of any envi-
ronment in which sound is produced or
reproduced. The word has been used
most recently to describe the type of

R

four-channel recording in which the rear
channels are devoted exclusively to re-
producing the sound reflections (rever-
beration) from the interior surfaces of
the concert hall or recording studio with
the aim of communicating to the listener
their acoustic contribution to the sound
and the spatial sensation of the actual
performance.

® Amplifier denotes any device that in-
creases the strength of an electrical au-
dio signal. Various audio components
with specific amplifying tasks go by the
names preamplifier, power amplifier, and
integrated amplifier.

® Amplitude is a quantitative term that
means about the same thing as magni-
tude. In audio, amplitude can refer to the
loudness of a sound, the strength of an
electrical audio signal, or the extent of
the physical excursion of a record
groove or speaker cone. When an audio
signal i1s displayed on an oscilloscope or
graph, its relative amplitude is usually in-
dicated by the height of the waveform.

@ Anechoic means, literally, “‘without
echoes.” A perfect anechoic environ-
ment can be achieved only by the elimi-
nation of «/l surfaces that might reflect
sound waves — the best examptle of such
an environment would be a point high
In the air above an open field. As a more
practical substitute. acoustic specialists
have long relied on a type of room. called
an anechoic chamber, whose walls,
floor. and ceiling have been treated to
absorb (rather than reflect) almosr (noth-
ing's perfect) all sounds that impinge
on them, Engineers refer to chambers
as being good — properly anechoic. that
is—down (o some given frequency.
Anechoic chambers are valuable tools
for speaker designers and others who
must perform precise sonic measure-
ments, but they are not considered con-
genial surroundings for musical per-
formances. ‘*‘Free-field” is sometimes
used as a synonym for ““anechoic.”

STEREO REVIEW



Lend us your ears

and we’ll give you a
STDK C-60SD Super
Dynamic Hi Output
Cassette Tape

FREE!

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

... hysteresis synchronous motor to
insure accurate rotation, reducing wow

& flutter t0 0.13% RMS . . . an automatic eject
system with photoelectric cell . . . automatic eject
... 100% solid state construction. .. precision slide
controls . .. push button function control panel ..
frequency response of 30-19,000 Hz . . . and more!

Hearing is believing! Prove it to yourself! Listen to the JVC 1667 Cas-
sette Deck ...and just for that we'll give you a FREE TDK C-60SD
Super Dynamic Hi Qutput Tape. For the name and address of your
nearest participating JVC Dealer, call this toll free number, 800-243-6000.

. ¥R
In Connecticut call 1-(800) 882-6500, or write JVC America, Inc., 50-35B = \G“‘S
56th Road, Maspeth, N.Y. 11378. BV o0«
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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 XLM, there’s hardly any
necessity to add anything. Far better to let the experts continue to speak

for us.

F requency response The CBS STR-100 test
record showed less than=1 5dB variation up
to 20.000Hz Stereo Review

response is within =2dB over the entire range Aud
Frequency response is exceptionally flat. High Fidelity

Trackmg This is the only cartridge we have seen
that is 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 XLM is capable of reproducing anything found on
a phonograph record Audio

Distortion

Jistortion readings are almost
without exception better than those for any other mode
weve tested. High Fidelity

<ett Distr

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

At 0 6 grams the distortion was low (under 1.5 per
cent). Stereo Review

Hum and noise The XM could be instrumenta
wering the input noise from the first stage of a

modern transistor amplifier Aud

The cartridge had very good shielding against

iInduced hum Stereo Review

Prlce This would be a very hard cartridge to surpass

atany price. Stereo Review

We found it impossible to attribute superior sound to
ostlier competing models. High Fidelity

Priced as itis. itis areal bargain in cartridges Aud

The Pritchard High Definition
ADC-XLLM $50.

inecticut (

== [AUDIO DYNAMICS CORPORATION



TECHNICAL TALK

By JULAN D. HIRSCH

® LIVE-VS.-RECORDED SPEAKER TESTING:
From time to time, we hear trom readers and manu-
facturers who criticize (usually on the basis of a
misunderstanding) the simulated live-vs.-recorded
listening test used as part of our speaker-evaluation
process. It has been several years since we de-
scribed this test in detail. and a review would proba-
bly be helpful to new readers. Also, our additional
experience in applying it to many types of speakers
has provided some new insights into its strengths
and weaknesses.

First of all, it must be stressed that this is nor a
test that compares the sound of a speaker under test
with that of some ““perfect” reference speaker in an
attempt to reveal the shortcomings (if any) of the
former. The fact is, we have never encountered a
speaker we would care to refer to as a “‘perfect”
reproducer, and, as far as we know, no such device
has yet been created. In spite of our efforts tc make
this fact perfectly clear, some people continue to
believe that the imperfections of the reference
speaker restrict the application of this test to those

As a rule. the live performers lead off. At an un-
specified moment, a special recording of the same
piece made some time earlier takes over, while the
musicians continue to go through the motions of
playing without actually doing so. The switch be-
tween the live and recorded performances (and
back again) can take place any number of times. If
no one—or few—in the audience can detect the
switchovers or hear any significant difference be-
tween the real and reproduced sounds, the test is a
success; that is. the recording-reproducing chain
including the speaker can be assumed to be accu-
rate. (The technical problems involved in making an
“accurate” recording in the sense required by this
test are enormous, but we need not go into that
here.) In principle. this sort of test is attractive and
logical, and it neatly avoids all questions of individ-
ual taste in sound quality. It would seem unarguable
that a speaker whose sound reproduction cannot be
distinguished from that of some original pertor-
mance is, at the very least, a very good reproducer.

Our simulated live-vs.-recorded test is based on

speakers that are of lesser qual-
ity than the reference. This is
simply not the case, even
though we have found that cer-
tain characteristics (dispersion,
mostly) of the reference speak-
er can influence the results of
the test to some degree.

TESTED THIS MONTH

Fisher 504 Four-Channel Receiver
Superex PEP-79 Stereo Headphunes
Heath AD-1530 Cassette Deck
Tandberg 9000X Stereo Tape Deck

the same theoretical grounds.
except that it avoids the neces-
sity of having live musicians on
hand at all times by assuming
that any sound source —musical
or not—can serve as a “live”
source, as long as it can be ac-
curately recorded and is pre-

The purpose of anv live-vs .-
recorded procedure is to test how closely a speaker
can imitate some *‘real” (or live) sound when both
the speaker and the original sound source are
brought together for a side-by-side comparison.
Obviously this has to involve making a highly accu-
rate preliminary recording of the live source. which
will then serve as comparison program material for
the speaker. Several companies (most notably
Acoustic Research) have conducted public demon-
strations of live-vs.-recorded tests before large audi-
ences, using anything from a solo guitarist to a full
orchestra.

AUGUST 1973

ciselv repeatable whenever a
comparison is to be made. We use as our “live™
sound source the output of a ‘“‘reference” hi-f
speaker fed a variety of taped program material.
Remember that there is nothing special about the
reference: anv speaker capable of producing rea-
sonably loud, wide-range sounds could have been
used with equally valid results. Diagram (A) shows
how an accurate recording of the sonic output of the
reference speaker was made, employing an ane-
choic chamber to eliminate the effects of room
acoustics. The sound of the speaker was picked up
by a microphone carefully located in the chamber
(Continited on page 28)



ESS -+ the perfectior st line

ESS designs and manufactures al' products to
recreate the brilliant, clear, and dranraiically
powerful music that gives exciternient and
meaning fo your life. Perfection is our goal, a
goal requiring ceaseless commit~ient to new
horizons in state-of-the-art engineering,
reliability, dnd performance.

Discover the exciting clarity of sound hat
imagination in design created —E3S sound,
sound as clear as light. Hear it at tre franchised

ESS dealer in your area

—one of ony a handful

qualified for the ESS line by their courtesy,
knowledge and infegrity.

for an up-to-the-minute dealer listing write ESS, sacramento

ESS deslera for southern calltornla

AUDIO.LABS los angeles, calltornia
AUDIO VISION santa barbara, ventura. califomia
BAKERSFIELD AUDID bakeralield, calliomia
BEVERLY ELECTRONICS los angeles, orange. cellfornie
BOB PILOT'S STEREOQ CENTER santa monica, callfornia
DIMENSIONS IN STEREO, torrance, califomia
DOW SOUND CITY san dlego, el cajon, calitornia
HENRY RADIO anaheim, california
HIGH FIDELITY HOUSE pasadena, san diego, calitornia
HI1-FI MATIC CO. culver city, calltornia
JONAS MILLER STEREOQ beverly hills, catilornia
RIVIERA CAMERA redondo beach, callfornia
ROGERSQUND LABORATORIES north hollywaod, catifornla
SCOTT AUDIO fong beach, californla
SHELLEY'S STEREO CENTER los angeles, calitornia
SOUND CENTER beverly hills, calitornla
STEREO MART pasadena, anaheim, tarzana, california
WOODLAND STEREO woodland hllis, calitornia
ESS dealers for northern california
AUDIO ARTS livermore, calitornia
AUDIOQ CENTER san jose, callfornia
AUDIO SALES fresne, calliornia
BOYD-WONN HI-F| vallejo, californla
BRINTON'S carmel, california
CAL HI FI berkeley, mouniain view, oakland,

san francisco. san jose, california
CENTURY MUSIC san jose, callfornla
DEAN'S TV AND STEREO fremont, calitornla
GOLDEN EAR santa rosa, chico, catlfornla
GRAMAPHONES & THINGS monterey, sallnas, caltiornie
HERMARY'S san carlos, california
H1 FI STEREOQ CENTER cofma, callfornia
HOUSE OF MUSIC san francisco. callfornia
KUSTOM Mt FI burlingame, california
LAKESHORE M| FI san francisco, catilornia
MUSIC MACHINE davis. sacramento, california
SEQUOIA STEREO arcata, calfomia
SKINNER. HIRSCH & KAY san francisco, californla
STEREQ SHOWCASE sacramento, californla
STEREO WEST san luis obispo, santa maria, californla
SUN STEREQ, INC.

fresno, “sacramento, senta cruz, california
WORLD OF SOUND san francisco, california

ESS dealer for nevada
INTERIOR SYSTEMS las vegas, nevada
ESS dealers for erizona

JERARY'S AUDIO EXCHANGE fempe, tucson, arizona
PACIFIC STEREO scottsdale, arizona

ESS deater for hawsli
AUDIO CENTER honolulu, hawall

ESS deslers for Ihe northwest

COLUMBIA TYPEWRITER/RECORDER CO. portland, oregon
ELECTROCRAFT STEREQ CENTER seattle, washinglon
FRED'S SOUND OF MUSIC portland, oregon

MAC'S TV AND STEREO albany, eugene, oregon
MAGNOLIA Hi F| seattle, washington

PAULSON'S INC., 1acoma, washington

STEREO CRAFT ellensburg, pullman, washington

ESS dealers lor the midwast
ALAN AUDIO bloomington, indiana
ALBERT AUDIO joilet, illinois
ASTRO SQUND SYSTEMS chicago, lllinols
AUDIO COMPONENTS wastmont, illinofs
AUDIO COMPONENTS, LTD. madison, wisconsin
AUDIO CONCEPTS south bend, Indlana
AUDIO DESIGNS, LTD. wayzale. minnesota
AUDIO FIDELITY gary, indiana
AUDIO KING minneapolis, minnesota
AUDIO LABS ges moines, lowa
AUDIO MART kansas ¢ity, mlssourl
AUDIO UNLIMITED madison, wisconsin
BEST SOUND COMPANY, st. louis, missourl
CONTEMPORARY SOUNDS enid, oklahoma
CUSTOM ELECTRONICS omaha, nebraska
CUSTOM SOUND. INC. wichits, kansas

AVID BEATTY STEREO kansas city, missouri
DIENER STEREO champsign, carbondale, illinois

ELECTRONICS UNLIMN B lincola, nebraska

FLANNER 8 HAFSOCS mI'vaukee wisconsin

GILL'S CUSTOM HOUSE 2alos hills, Ifinpis

M1 Fi HOUSE albuqueraus4, meax mexico

J. €. GORDON COMFANY 1. louls missourl

K M AUDIO. INC. chicajc, ‘liinols

PACIFIC STEREO denvar solorado

AMS ELECTRONICS jawrarc

RISLEV ELECTRONICS evan:
NS minneapoliz, minnesota

SIGHTS A& SOUNDS cnicags haigh's, Ifiinots

SOUND EQUIPMENT at sunwerque snew mexlco

SOUND PRODUCTIONS Iafayette, indiarapolis. indiana

SOUND UNLIMITED tulsa. oklahoma

SOUNDABOUT. INC. cmc:po illingés

STEREQ SHOP iowa city, <aw.

THE AUDIOPHILE chizage. 'lll'\ols

THOMSON SOUND SYSTEMS norman, oklahoma

UNITED AUDIO CENTZRS INC. chicaga. deerfietd. Miinois

WACK H! Fl milwaukes, wisconsin

ESS dealers for Ihe texas arva

AUDIO AND ACOUSTIC SPEZIALTIES el paso, lexas

AUDIO CONCEPTS austin texas

B & M ELECTRONICS 1ousten, texas

BILL CASE SOUND sa# znonlg, texas

HILLCREST HI Fi dalles. texas

HOME ENTERTAINMENT Fpuston, taxas

ESS deslers for the sooth

BACKDOOR STEREO allants georg:a

DON JONES CUSTOM STEREO greenville. spartanburg,
south carolina

HOUSE OF SOUND AND St34T LTC. west palm beach,
boco raton, florida

INTERIORS PLUS SOUND t:. lauderaale, florida

SONIC STEREO savannab, athens, georgia

SCUNDHAUS durham, chagm: hiil, raseigh north carofina

SOUYHEASTERN STEREQ kmoxville,lennessee

STUBERS memphis, ternessee

SUN LOFT, INC. charleaton. south carolina

W, R. GIBSON AUDIO new areans, loulsiana

ESS d rs for th

ALMA'S Hi F §° INC deerbomn, michigan

AUDIO ASSOCIATES bslhesﬂa hage-stown, maryland,
arlington, springfield, mc sean, virginia. washinglon, d.c.

AUDIO CRAFT clavelnnd akren, ohic

AUDIO HALL akron, ohio

AUDIOTRONICS clnclnrall Dala

CAALIN AUOIO dayton, ohic

CLARK MUSIC COMPANY swxcuse, new york

CURTIS STEREQ 4, INC new vork, new

CUSTOM STEREO ELECTROMCS co! umbus ohlo

D. S. AUDHO lebanon, penns:I-anla

DESIGNATRON hicksville, sesauket, :ong sland. new york

ELECTRONIC WORKSHOP new york, 1ew york

FRED LOCKE STEREO, INC. mavor, ne'w haven,
east hartford, connecticut

GRACOM SOUND STAGE ushing, New york

HALE ELECTRONICS westerly, thode slan¢

HARMONY HOUSE new york. naw yorl

Ht FI BUYS east fansing, micnigan

HIGH FIDELITY CENTER hurtington, west virginia

HOFFMAN HOUSE OF STEREC bsookgark, chio

HOUSE OF SOUND, baltimere, meryland

IES burlington, vermont

LYRIC K| FI new york, new ymv

MEYER-EMCO washington, d ¢.

MINUTE MAN RADIO cambriegs. massachusetts

PARAGON SOUND toledc, ohuc

PAUL HEATH AUDIO mcrutn new york

SIGHT & SOUND LTO. bei air maryland

STEREQ CENTER new ha-tford. new york

STEREQ DESIGN hampton, virginla

STEREO SOUND wayne, east iranover, new jersey,
nanuet, yonkers, new yCrh

STUART™S AUDIO westlield rasilan, new jersey

TECH HI-FI boston, cambicge, :dednam framingham
massachusetts, provideace. raode Is and.

TRANSCENDENTAL AUDID befalg, new yort

UNITED ELECTRONICS niles,nic

UNITED RADIO cincinnatl, ch o

ESS products dlatributed in canada

BX). iNC. 9613 oates drive + sacramento, cal fornia 95827
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and recorded on channel 2 of the tape machine.
Simultaneously, the program material driving the
speaker was recorded on channel 1 so that it would
be present on the same tape as the “live’ sound and
conveniently in synchronization.

The actual test procedure is illustrated at right SoUReE
(B), with the speaker supplying the “live’ sound BAAAAAALAAA
designated REF (for “‘reference’) and the speaker T ANECHOIC CHAMBER
being evaluated labeled TEST. Note that in one posi-
tion the switch drives the reference speaker with
the original program material recorded on channel
1 of the tape machine, while in the other position
(where it is shown) the recorded sound of the refer-
ence system (on channel 2) is fed to the speaker
being tested.

In our listening room, we place the two speakers
as close together as possible and play the original
program from channel 1 through the reference
speaker. The “live” sound is now playing in our
own room, at a volume level under our control.

Then the switch is thrown and channel 2 is played
through the test speaker. If the speaker under test is
perfect, it should sound exactly like the reference
speaker playing the original program. By switching
from one speaker or the other, the two can be com-
pared at will. The characteristics of the listening
room do not enter into the picture, since they will
affect both the original and reproduced sounds in
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the same way. To demonstrate the fact that the ref-
erence speaker need not be perfect, it is possible to
arrange the switching so as to switch the reference
speaker from the REF to the TEST position and back
again. Our reference speaker, because of minor fre-
quency-response inadequacies (it rolls off gently at
the high end), is not able to imitate itself as well as
some other speakers with a flatter response can. In
other words, an accurate speaker without built-in
dips, peaks, and distortions is able to imitate any-
thing, but a speaker with defects will add those de-
fects to whatever sound it is trying to reproduce.

IN most cases, our simulated live-vs.-recorded
test works exactly as one would hope. We find it
easy to identify small variations in response at mid-
dle or high frequencies (we have been able to hear
as little as 1-dB average difference in one cr two
frequency octaves). The strength of this compari-
son lies in the manner in which it removes personal
listening preferences from the evaluation process.
For example, on some of our program material, the
reference speaker produces some highly irritating
sounds, but the speaker under test should sound
exactly as unpleasant. If it sounds ‘“better”
(because, for example, it is unable to reproduce
some high-frequency distortion in the program ma-
terial), it is obviously not an accurate reproducer.

adventure—in your room.

Now, hrough Concept EQ’s electrornc f'requency coﬁm
you can mate your speakers perfect]y to the unique characteristics
of your listening room. Bass you’ve never heard before suddenly
appears as big as life—in your rocm. Midrange becomes as mellow
as it should be—in your room. Highs purely sparkle as highs are
supposed to—in your room. Music becomes a totally new

Unfortunately, the size of the anechoic chamber
used for our original recording limited the test to
frequencies above 200 Hz, and lower frequencies
have therefore been filtered from the original pro-
gram. So, to a certain degree, we are still at the mer-
cy of the listening-room resonances and the pro-
gram material in judging bass performance.

There are, of course, several other objections that
could be raised to the underlying principles of our
simulated live-vs.-recorded comparisons, but I
think it is fair to say that these would also apply to
similar tests using on-the-spot musicians. First,
there is the problem of making a precise recording
of the live sound. Ideally, the miking should be done
under anechoic or open-air conditions, so that when
the material is played back in a room, there will be
no recorded room reverberation on track 2 to add to
the sound of the test speaker when the reference
speaker is playing the nonreverberant track 1.
The proper placement of the microphone must be
carefully determined so that the mike picks up a
representative sample of the acoustic field produced
by the live source. This involves the question of
directivity —the uniformity of output in different
directions over the operating frequency range of
any sound source. In a normal listening room, we
hear an integration of the output of a speaker (or
other source of sound) as radiated in all directions

a
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Listen to your music, not to your room. Listen to the perfect
roommate. Listen to Concept EQ from Altec.
The difference you’ll hear is the sound of experience.




and reflected by the room boundaries. This integrat-
ed output is essentially whal we measure in our fre-
quency-response tests. However, when making a
recording of a speaker in open air—or in an ane-
choic chamber —the recording microphone receives
only the energy radiated in one specific direction.
and the frequency response of a speaker in any one
direction is not necessarily identical to its integrated
energy-response curve. When making the record
ing, it is therefore necessary to determine by trial
and error the microphone location at which the
shape of the speaker’s pressure-response curve
approximates the shape of its total reverberant-field
energy response. Obviously, human judgment is
required at this point: but, on the whole, judging
from our test results, we feel that the recording was
done successiully.

ANOTIIER aspect of the same problem affects our
listening comparisons. The reference speaker is a
more or less conventional acoustic-suspension,
three-way system with a wide frequency range and
good dispersion. If the test speaker has a roughly
similar polar-dispersion pattern, the comparison

process is simplified, and sometimes the imitation of

the original program is literally perfect. If the speak-
er under test has much better dispersion in the for-
ward hemisphere than the reference speaker, it will
never sound exactly the same, since our ears will
receive difterent proportions of direct and reflected
sound from the two speakers. In the extreme case
of a 360-degree (omnidirectional) speaker, the effect
is even more pronounced. We are still able to make
valid judgments of overall frequency response and
detect rather subtle colorations, but exact facsimile
reproduction of a reference that has a more or less
directional sound character by one with wider dis-
persion appears to be impossible. On the other
hand. a test speaker with narrower dispersion than
the reference speaker can be evaluated easily, since
it may be very good “on axis,” but will always
sound dull when it is rotated slightly away from the
listener.

An interesting adjunct to —and test of the validity
of —the live-vs.-recorded technique was suggested
by Technical Editor Larry Klein. His idea was to
insert a Ys-octave band equalizer in the signal path
feeding the reference speaker and adjust it by ear so
as to achieve the closest possible correspondence
between the sound of the test speaker and that of
the reference speaker. If our approach is correct,
then the resulting equalizer curve should be identi-
cal to the frequency-response curve (obtained dur-
ing our other tests) of the speaker being evaluated.
An alternate technique would be to put the frequen-
¢y equalizer in the signal path of the speaker being
tested. In that case, the “"correction” curve applied
by the equalizer would be the inverse of the test
speaker’s curve. Mr. Klein’s test works, but it is
difficult to apply because the listener must be able
1o estimate at Ys-octave intervals what frequencies
need correction, to what degree, and in what direc-
tion. However, if we could bring a computer into
the act . . . .

Although the live-vs.-recorded test. like any
other, has its limitations, it remains a major part of
our speaker test procedure — perhaps because it is
so much more fundamental and relevant to a home
high-fidelity speaker’s real purpose than most of the
“objective” tests that have been devised. In addi-
tion. the test should minimize the debate as to the
significance of a particular design or performance
parameter. If a speaker manufacturer claims that
his designs are superior because he has eliminated
some old —or recently discovered —form of distor-
tion, the test should show up whatever audible im-
provement is attained —at least within the limita-
tions discussed above.

ldeally. it would probably be best to have three
reference speakers and test tapes—one “normal”
forward-facing speaker, one with 180-degree dis-
persion (covering the front hemisphere), and one
360-degree (omnidirectional) speaker. In the mean-
time, we have learned to interpret the data provided
by our existing setup, and are reasonably satisfied
with the validity of the results.

FQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Fisher 504 AM/FM Four-Channel Receiver
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® FISHER states that the “Studio Standard™ receivers
were designed to meet the requirements of both current
and future four-channel technology with a minimum of
compromise. The three receivers — Models 304, 404, and
504 —share the same FM and AM tuners and basic over-
all design. The principal differences are in their audio
power outputs and contro!l features. For this report, we
tested the Model 504. (Continued on page 34)
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Whatever your world of sound,
find it in our world of tapes.

You're particular about sound
You want the very best reproduction
you can get.

But you know different types
of recording require different types
of tape

There's music you have on
while you're working, and there’s the
music you really sit down and listen to.
Very closely and critically

Recording voices calls for a
different kind of tape. And recording
sounds may call for yet another.

But no matter what you're
recording, ‘‘Scotch’ makes a tape for
it that's unsurpassed.

Consider our 206 and 207
High Output/Low Noise, for example
These are our best reei-to-reel tapes.
They provide an improvement of 3 db
in signal-to-noise over standard tapes,
resulting in an actual 50% increase

G OUTPUT/LOW NOISE

Scotch =

in output. Or consider “Scotch”
High Energy, our finest cassette tape.
It's designed for your most important
cassette recording needs

Remember, ““Scotch” tapes are
the overwhelming choice of
professional studios for master
recording

So no matter what kind of
recording you're doing, and no matter
whether it's reel-to-reel, 8-track
cartridge or cassette, there's only one
name you need to remember: “Scotch.

You're particular about sound.
But no more than we.

‘SCOTCH’* 1S A REGISTENED TRADEMARK OF 3M CO, 3cummv

“Scotch” Brand Tapes.

Better tapes you just can't buy.



Our new receiver can
demodulate or decode any kind

of 4-channel
including some that haven't

been invented yet.




The Technics SA-8000X is a 4-channel expert.
Not just one kind of 4-channel. All of them
And it translates each one accurately

Weare particularly proud of its discrete capa-
bilities. Because it has a demodulator for CD-4
records. Built in! And it adapts to any CD-4 car-
tridge instantly. Via front-mounted carrier level
and separation contrals.

The SA-8000X hasan | i -
exclusive combination
of controls and circuitry
that adjusts to the co
efficients of any matrix Wy 3
method. The Acoustic -

Field Dimension (AFD)
controls and the Phase
Shift Selector provide
a variety of blendings that encompass every
popular matrix system. Even some that haven’t
been tried yet. And the same controls can
compensate for poor room acoustics. Or un-
desirable but unavoidable speaker placement

The Technics “Total 4-Channel” concept
shows just as clearly in the rest of the front
panel. A well-thought-out set of controls
manage both volume and balance. There’s a
large master gain surrounded by separate
controls for each channel. And any balance
set with the individual knobs is maintained
when the master is adjusted.

The rear panel reflects the same versatility.
With plug-ins for three 4-channel tape decks
Plus provisions for future discrete FM

DEPTH

-

MODE SELECTOR

Technics’ attention to detail continues
inside the SA -8000X. With sophistications
like a pair of 4-pole MOS FETS and a
3-gang linear tuning capacitor.

A trio of 2-element ceramic IF filters, a new
type of epoxy resin coils as well as mono-
lithic 1C’s in the multiplex circuit.

The four directly
coupled amplifiers are
very gutty in the
bottom end and can
be ““strapped” together
So that in stereo, four
amplifiers work as
two, which more than
doubles per-channel
wattage in that mode.

The combined effectiveness of the whole
design produces specifications like these:

FM TUNER SECTION AMPLIFIER SECTION

1 kHz RMS Power

(all ch. driven at 80Q)
4-channel operation 64w
2-channel operation | 84w

T
Sensitivity 1.9uv

Selectivity 65 dB

IHF Music Power (402)

S/N Ratio 65dB 4channel operation | 160w

Power Bandwidth
(all ch. driven at 8Q2) | 5Hz-40kHz,-3dB

Capture Ratio 1.8dB

The concept is simple. The execution
is precise. The performance is outstanding,
The name is Technics

200 PARK AVE,, NEW YORK, N.Y. 10017
I \

800 447-4700. IN ILLINOIS, 800 322-4400.

'Technics

CIRCLE NO. 47 ON READER SERVICE CARD

by Panasonic
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CONTINUOUS AND EQUIVALENT SINE-WAVE WATTS PER CHANNEL

The curves above show distortion levels with two of the 504's amplifier channels driven in the four-channel mode (see text).

The 504 is a large unit, measuring about 21Y2 inches
wide, 7 inches high. and 17 inches deep, and weighing 43
pounds. The tuning dial scales, lit in blue, occupy the
upper center of the front panel, with the two tuning me-
ters (relative signal-strength and zero-center tuning) at
their left and the large tuning knob at the right. A red light
in the zero-center meter indicates stereo FM reception.

The tower section of the front panel contains all the
receiver’s operating controls. The pushbution power
switch is at the left, together with separate front and rear
stereo headphone jacks. Five vertical sliders adjust bass,
mid-range, and treble for the front channels, and bass and
treble for the rear channels. For matrix four-channel
matenial, processed through the built-in SQ decoder, the
three front-channel controls affect all channels and the
two rear-channel controls are inoperative.

The center of the panel is dominated by a smoothly
operating “joystick™ tour-channel balance control, which
is probably the simplest and most logical system for ad-
justing the relative levels of four output channels. Four
pushbutton switches to the left of the balance control
provide a reduction of audio level for temporary listening
interruptions, switch off the FM muting, activate the SQ
decoder, and provide noise reduction for stereo FM re-
ception by high-tfrequency channel blending. When the
SQ circuits are activated, an SQ identification lights up in
orange to the left of the tuning meters. Four more push-
buttons to the right of the balance control activate an AM
muting and noise-reduction system called “DNL,” the
high- and low-cut filters, and loudness compensation.

Next we come to the speaker switch, which does con-
siderably more than merely select speakers. It has posi-
tions for MAIN, REMOTE, and MAIN + REMOTE; all these
are in duplicate for the two-channel and four-channel
operating modes. There is also a4 PHONES ONLY position
that silences all speakers. The “normal” operating condi-
tion is the four-channel mode, activating a red 4> light
next to the control knob. When set to the two-channel
mode, a “2" light comes on, and the front and rear chan-
nels on each side are “‘strapped” internally to provide in
two-channel use more power than is available from each
individual channel when they are used as separate drive
sources.

The mode/monitor switch has positions marked MmoNo,
STEREO, 4 CH, TAPE MONITOR, and ACCESSORY. In STE-
REO, a numeral “2' at the left of the tuning meters is illu-

ERRATUM: SONY TC-377 TAPE DECK

® THE price given ($389.50) in the June 1973 test
report on the Sony TC-377 stereo tape deck is in-
correct. The correct price ($299.95) is almost $100
less —which makes the excellent TC-377 an even
better buy than it appeared in our report. —.J.H.
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R.F. TEST—SIGNAL INPUT IN MICROVOLTS (H1V)
The curves ubove compare the levels of random noise and of 10-
tal noise, hum, and distortion with the audio-output level as in-
put-signal strength increases. Both mono and stereo are shown.

minated, and in 4 cH a “*4" appears. The TAPE MONITOR
position operates with a four-channel or conventional
two-channel tape deck connected to the jacks in the rear.
The ACCESSORY position is intended for the connection of
an external equalizer, noise-reduction unit, or similar de-
vice. Equipment connected to the accessory jacks does
not aftect the signals supplied to a tape recorder, but it
does operate during playback from the recorder. A sec-
ond pair of stereo tape-recording outputs on the front
panel is taken oft after all the receiver’s controls, so that
the tone controls, filters, and SQ decoder can be used to
process a signal before it is recorded.

The selector knob connects the desired program
source: PHONO, FM, AUX |, or an Aux 2 input also marked
QUADRADISC. The last of these is intended to accept the
output of a demodulator used with the CD-4 discrete
four-channel recordings. The master volume control,
which controls all four channels simuttaneously, is a hori-
zontal slider located below the tuning knob.

The last tront-panel function is the audio display: four
red lights to the right of the tuning knob whose brightness
varies according to the output level in each channel. Used
with the balance joystick, they simplify the elecrrical bal-
ancing of the outputs, although speaker and room charac-
teristics and listener location may require readjustment
for correct aconstic balance. A pushbutton on the panel
can be used to extinguish the display lights.

The rear of the receiver is dominated by the finned
heat-sink radiators tfor the output transistors. which ran
quite cool under all conditions encountered in our tests.
The AM and FM antenna terminals can be used for con-
necting external antennas: or, with the jumper links pro-
vided, the internal ferrite-rod antenna (nonadjustable) can
be used for AM and the line cord for reception of local
FM stations. Except for the phono inputs, all signal
input jacks are in quadruplicale. An FM DETECTOR OUT
Jack is provided for use with a possible future FM dis-

(Continued on page 38)

STEREO REVIEW



We invented the first high-fidelity speaker.
Now we've invented the MAX 12.

In 1915, 0ur Mr. Pridham built the new MAX Series 3-way speakersystems.  woofer. The same basic speaker
first moving-coil loudspeaker, true So that you can get everything out of is also available with 10" (MAX 10) and
ancestor of high-fidelity horns them: completely natural uncluttered 15" (MAX 15) woofers. All three systems
We've been improving sound ever  sound, good presence, smooth, clean represent 58 years of speaker-design
since. And everything we've learned in  dispersion and response. experience
the intervening years has gone into our The MAX 12 (shown) hasa 12" Don't settle for less.

For more details, write to: The Magnavox Company. Stereo Components Depar t, 1700 Magnavox Way, Fr. Wayne, Ind. 46804

System resonance:

Maximum power-
45 Hz.

handling capacity:
75 watts rms.

Tweeter: 2" phenolic ring
. with viscous edge subpension
é and molded one-piede cone.

Minimum power
requirements:
10 watts rms.

Level controls: X "/

Separate treble S ; - Crossover ffequencies:
and midrange 500 Hz.
rotary step switches.

Midrange: e

2"hemispherical domei

Frequency response: y

25 Hz to 20 KHz.

Foam grille, not cloth,

for maximum transparency.
Walnut veneer P b4

instead of vinyl.

Woofer:
12"acoustic
suspension.
Impedance: ’
8 ohms.

15-3/4"x 25-3/4"x 13-1/4.

Magnavmc You heard right.

CIRCLE NO. 28 ON READER SERVICE CARD
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Meet the creator.

It creates echo, cross echo and rotating echo.
It overdubs, mixes down and masters.
It produces “backwards” recordings and pan-pot effects.
o It turns one musician into a whole group.
lC It does just about everything a studio does —
except hand you a bill.

It’s the creator —TEAC’s amazing Model 3340
4-Channel Tape Deck, backed by TEAC’s exclusive
two-year Warranty of Confidence*

The 3340 is a skillful blend of advanced electronics
and precision mechanics that reflects professional

sophistication: 10%2" reels. Quick and smooth
three-motor transport. Four studio-calibrated VU
meters. Eight input controls for mic/line mixing. Dual
bias. 7%= and 15 ips studio accurate speeds. And Simul-Sync’

Simul-Sync is TEAC’s unique electronic system that
eliminates the time lag you get with conventional record-
playback monitoring. Which means that each track you lay
down will be in perfect syne with the next one, and the next,
and the next. And it opens up a realm of creative sound
limited only by the borders of imagination.

If creative involvement is what you’re after,
meet the creator —the
TEAC 3340 4-Channel The leader. Always has been. ¥
Simul-Sync Tape Deck. (Or
the 7" reel, 3%./7": ips version,
the 2340). When it comes to
creative recording, they
perform miracles.

** For two full years from date of purchase, any TEAC TAPE DECK
returned with warranty card and freight prepaid by the original
registered purchaser to TEAC or its nearest authorized service
station will be repaired free of charge for defects in workmanship
or material. This warranty applies only to TEAC products
purchased in the United States.

TEAC Corporation of America Headquarters:

7733 Telegraph Road, Montebello, California 90640

TEAC offices in principal cities in the United States, Canada,
Europe, Mexico and Japan.

CIRCLE NO. 46 ON READER SERVICE CARD




crete four-channel decoder. The speaker connectors are
spring-loaded clips whose close spacing requires some
care to avoid short circuits. The main speaker outputs are
also very close to the heat-sink fins, calling for some
manual dexterity during installation.

Fast-acting electronic circuits that silence the affected
channel protect the output stages against overloads or
shorts. Switching the receiver off for about one minute
and turning it on again restores normal operation if the
fault has been removed. There is one switched a.c. outlet
and a single power-line fuse. The Fisher 504 is supplied
complete with a handsome walnut-finish wooden cabinet.
Price: $599.95.

® Laboratery Measurements. It should be noted that we
are now using a Sound Technology 1000A FM signal
generator, which allows us to make meaningful measure-
ments of low-level distortion both in mono and stereo. as
well as more accurate measurements of stereo FM chan-
nel separation. The Fisher 504 is the first receiver we
have tested with the new generator, so that its tested FM
performance numbers in these areas cannot be compared
directly with the results of previous tests we have made
on other receivers.

The FM sensitivity (IHF) was 1.7 microvolts (rated
1.8). A 50-dB signal-to-noise (S/N) ratio was achieved at
an input of 2.3 microvolts (mono) and at 28 microvolts
(stereo). The ultimate S/N ratio was about 71.5 dB in
mono (above 100 microvolts ) and 69 dB in stereo (above
1.000 microvolts). FM distortion was —55 dB (0.17 per
cent) in mono and was actually lower in stereo, measuring
—59 dB, or 0.13 per cent. The frequency response was
well within=1 dB from 30 to 15,000 Hz. Stereo separa-
tion exceeded 40 dB from 30 to 2,600 Hz (reaching 50 dB
in the 100- to 200-Hz range). and was better than 25 dB at
all frequencies up to our measurement limit of 15,000
Hz. Other FM performance parameters included: capture
ratio, 1.2 dB at 10 microvolts and 1.3 dB at 1.000 micro-
volts (very good); AM rejection, 40 dB (fair): image re-
Jection, 68 dB (good); alternate-channel selectivity,
about 60 dB (good): 19,000-Hz stereo pilot carrier leak-
age, —71.5 dB (good). The muting and automatic stereo/
mono switching thresholds were each 2.7 microvolts.

The AM frequency response was typical of most AM
tuners, being down about 6 dB at 45 and 2,500 Hz.
However, the sensitivity and selectivity on AM were
excellent, and background noise between stations was
exceptionally low. The “DNL” system appeared to func-
tion as an interstation-noise muting device. also introduc-
ing some apparent reduction in high-frequency response.
On strong signals it introduced audible distortion, but
Fisher recommends its use only during reception of weak
signals.

The audio amplifiers had good tone-control characteris-
tics. The bass turnover frequency varied with the control
settings. The front-channel Mip control action, which
centered at 1,500 Hz, affected frequencies over a four-
octave range, providing a maximum of about 10 or 12dB
of boost or cut. The loudness compensation mostly
boosted low frequencies, although there was also a slight
high-frequency boost at low volume-control settings. The
filters had 6-dB-per-octave slopes, with the —3-dB fre-
quencies being about 60 and 3,000 Hz. The RTAA phono
equalization was within =2 d B from 30 to 15,000 Hz.

An input of 86 millivolts (Aux) or 1.2 millivolts
(roNo) produced a 10-watt output, with the noise being
about 74 dB below 10 watts on any input. Phono over-
load occurred at 65 millivoits, and the high-level inputs
overloaded at 4.8 volts—both quite safe values for any
program source likely to be used.

In the 4 cu mode, with all channels driven, the output
waveform clipped at 44.7 watts per channel at 1,000 Hz
with 8-ohm loads. Fisher’s rating for this type of opera-
tion is 40 watts per channel, and this conservatism ap-
peared to apply to the other audio-output ratings as well.
When we drove only the two front channels under these
conditions (our usual procedure), the output was 50 watts
per channel. Into 4 ohms, it was about 80 watts per chan-
nel. and with 16-chm loads it was 29 watts per channel.

We used 50 watts as a reference full-power output for
distortion measurements over the full audio-frequency
range —although that is higher than Fisher’s rating. At tull
power. the distortion rose at low frequencies to | per cent
at 30 Hz; but, in general, at all power levels and across
most of the audio band, the distortion was between 0.05
and 0.1 per cent. At 20,000 Hz it was about 0.3 per cent
at 25 watts or less, and 0.8 per cent at 50 watts. With a
1,000-Hz signal, the harmonic distortion was between
0.06 and 0.1 per cent from 0.1 watt to 50 watts, increas-
ing rapidly at higher powers. The intermodulation (IM)
distortion was equally low over the same power range.

One of the Fisher 504’s special features is its
“strapped” output circuit for two-channel operation. The
strapping provides a greater power output in each of the
two used channels than the sum ot the combined front and
rear channels. In this mode, the maximum output is ob-
tained with 8-ohm loads and is rated at 110 watts per
channel at 1,000 Hz, or 90 watts over the full audio range.
We measured the clipping point at 132 watts per channel
at 1,000 Hz and used the 90-watt rating for our other
tests. which yielded results generally similar to those ob-
tained in the four-channel mode. Distortion was typically
0.1 per cent or less, and never exceeded 0.45 per cent
from 20 to 20,000 Hz at any power from 9 to 90 watts per
channel. The only measurement adversely affected in the
strapped mode was the IM distortion at very low power
outputs, which was about twice as high as in the four-
channel mode. The maximum reading was about 2 per
cent at 100 milliwatts output. However, we did not hear
any difference in program quality when switching be-
tween the two modes of operation. (The article by Robert
Carver in the May 1973 issue of STEREO REVEIW ex-
plains the lack of audible differences despite the measure-
ment difference.)

® Comment. We have two minor criticisms of the Fisher
504, both related to its functional design rather than to its
performance. The great variety of auxiliary devices and
program sources with which the receiver can be used
would seem to indicate the need tor more than a single
a.c. convenience outlet, although a short extension cord
with a multi-tap a.c. outlet could be plugged into the Fish-
er’s single outlet. Second. the FM dial scale is difficult to
read more closely than about 500 kHz.

(Continued on page 42)
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Now you can create your own 4-charrel
world ‘with the incomparable Sansti
vario matrix QRX series cf 4-chanrel
receiyers.” Sarsui's sourd contra's
tenable you to mix your own 4-channel
. sound according to your own
smusical preference in ways ycu
{1have never exper.enced betore.
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vario matrix QRX series gives you
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and superior, truly mysigal
4-channel reproduction from ail
sound sources’ records, tapes,
FM, 8-track cartridges or
cassettes. The unique Sansui QS
vario matrix gives you richer,
fuller 4-channel sound from QS
(Regular Matrix) as well as 3Q
(Phase Mufrix) sources, plus’
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meet the four stars of TDK’s

a whole new world of sound reproduction quality.

From the makers of Super Dynamic, the world’s first true high-fidelity cassette,
comes a whole new dynamic world of high performance cassettes. TDK’s new line
was conceived and developed in response to the demands by the ever increasing
number of hi-fi home recording fans throughout the world for cassettes capable
of the best possible sound reproduction.

Fourteen models in two lines offer just the right cassette for every home recordist:

The Dynamic series includes TDK’s top of the line EXTRA DYNAMIC, the famous
tape of the pro SUPER DYNAMIC and the all new DYNAMIC.

The Brilliant series includes TDK’s KROM high performance Chromium Dioxide
cassettes.

All models in both series reflect TDK’s determination to offer cassettes capable of
capturing and faithfully reproducing the subtle harmonics, overtones and transient
phenomena that give hi-fimusic it’'s unique human qualities: richness, depth, timbre,
fullness and warmth. They reflect TDK’s dedication to leadership in the continu-
ing development of new and better tape products to take full advantage of the
performance capabilities of the latest and most sophisticated recording equipment.

T DIK
Ady .

TOK ELECTRONICS CORP.
East Gate Bivd., Roosevelt Field, Garden City, N.Y. 11530

No matter what the age, make or
model of your cassette recorder and
regardiess of why or how you use
it, you’ll discover whole new worlds
of enjoyment from the hi-fi perfor-
mance of TDK’s new DYNAMIC or
BRILLIANT cassettes. Enter TDK’s
DYNAMIC new world today—you'il
hear the difference right away.

E EXTRA DYNAMIC offers an
entirely new dimension in
cassette recording fidelity for
the discriminating audiophile. Record-
ing characteristics are vastly superior
to any other cassette on the market, for
unmatched performance on any cas-
sette deck. Incomparably fresh, sharp
and rich sound. Available in 45, 60 and
90 minute lengths.



dynamic new world of cassettes

... plus a whole new way to evaluate tape performance.

The ability of a tape to provide high-fidelity sound reproduction depends not only on the familiar frequency response
characteristics, but also on a number of other electromagnetic properties. TDK has selected twelve of the most im-
portant characteristics and arranged them on the exclusive CIRCLE OF TAPE PERFORMANCE permitting a direct
comparison of the properties of various recording tapes. Each of the twelve “spokes” of the wheel (polar co-ordinates)
represents one of the twelve factors; the outer circle represents the ideal characteristics of a “‘perfect’ tape. When
we plot the properties of a cassette tape on the circle, the closer these characteristics approach those of the ideal
tape — that is the larger and more regular the resulting pattern, the better the sound reproduction capabilities of the
tape. The goal is to reach the outer circle.

Shown below are CIRCLE OF TAPE PERFORMANCE characteristics of TDK’s ED, SD, D and KR-series cassettes;
on the right are the properties of two leading “premium-quality’”’ competitive cassettes. Judge for yourself which
cassettes provide the best balanced hi-fi performarce.

Super Dynamic Ideal Circle

Extra Dynamic

SD

ED

@ @ 8kHz
() @axme

SENSITIVITY:
@ 333Hz

@ BkHz

@ 12.5kHz

@ ERASABILITY
@ BIAS NOISE
pamr-

THROUGH

Dynamic
@ MODULATION
-(3‘) @ NOISE

outPuT

UNIFORMITY

@ UNWFORMITY

of SENSITIVITY

@ @ BIAS RANGE @

DYNAMIC series is the entirely

SD SUPER DYNAMIC, the tape KR KROM cassettes, available in
that turned the cassette into a new hi-fi cassette from TDK, 60 and 90 minute lengths, are

D

high-fidelity medium. Very high
maximum output levels (MOL) and very
broad dynamic range assure outstand-
ing reproduction of the complex char-
acteristics of “real life” sound. Clear,
crisp, delicate sound reproduction.
Available in 45, 60, 90 and 120 minute
lengths.

offering excellent quality at
moderate prices with well balanced
performance characteristics superior to
most “premium’ cassettes. New coat-
ing formulation assures bright, warm
and mellow sound reproduction. Avail-
able in 45, 60, 90, 120 and 180 minute
lengths, world’s only 3 hour cassette.

CIRCLE NO. 45 ON READER SERVICE CARD

the “more than equal’” chro-
mium dioxide cassettes for those who
prefer its brilliant, crisp, sharp sound.
For use only on decks equipped with
a bias or tape type selector switch,
KROM cassettes offer unequaled re-
sponse and outstanding linearity at
high frequencies.



We appreciated the ease of changing from separate to
strapped amplifiers by the turn of a knob. Since most
commercial program material is still in two-channel form,
many listeners with good low-efficiency 8-ohm speaker
systems can now experience firsthand the benefits of a
truly powerful amplifier. And, of course, for four-channel
listening, a total of 150 to 200 watts of clean power
should more than suffice.

We have not commented on the SQ decoder because
we made no measurements per se of its performance. We
did listen 10 a number of SQ records, and we would judge
this decoder to be the equivalent of the other widely used
“front-back” logic decoders we have used. It does as
good a job as any of them, but it is not the equal of a “‘full-
logic” decoder. The SQ decoder will also do a reasonable
job of “*synthesizing” material for the rear channels from

® TuHE Superex PEP-79 electrostatic headphone system
uses the same drivers, headband, and cups as the more
expensive PEP-77 system. The cost saving has been real-
ized by using self-energized (instead of a.c.-line-powered)
operation and by eliminating the headphone volume con-
trols. Like other electrostatic phones, the PEP-79 can-

not be connected to the normal headphone outputs of

an amplifier or receiver. It operates through a small con-
trol box (the CC-79) driven from the amplifier’s loud-
speaker outputs. The speakers can be connected to termi-
nals in the rear of the control box, and either speakers or
phones can be activated by a rocker switch on its panel.

Electrostatic drivers require a high d.c. polarizing volt-
age and a comparable signal voltage of about several
hundred volts. Unlike some other phones that use a sepa-
rate a.c. power supply, the PEP-79 control box develops
these voltages, using step-up transformers to boost the
audio signal and then converting part of that signal to the
d.c. polarizing voltage. The chief disadvantage of self-
energized operation is the need for a fairly loud signal to
“charge” the system initially; in most cases, normal pro-
gram levels will then maintain an adequate polarizing
voltage in the headphones. The left-channel input to the
control box supplies the polarizing voltage for both chan-
nels in the PEP-79 system.

The Superex PEP-79 headset is light in weight (12
ounces) and has a 15-foot coiled cord fitted with a five-pin
plug for the socket on the panel of the CC-79 control box.
Anoptional |15-foot extension cable is also available. The
CC-79 control unit is housed in a walnut-grain, vinyl-clad
steel cabinet measuring 7 inches wide, 2V2 inches high,
and 4 inches deep. It requires a nominal amplifier power
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conventional stereo discs, tapes, and broadcasts. Since
there is no other matrix provided in the 504, Sansui QS
records cannot be heard to best advantage without the
use of an external decoder.

Otherwise, the versatility of the Fisher 504 is excep-
tional, as a review of its features will show. Our test re-
sults speak for themselves. Space limitations prevent us
from commenting in greater detail on its performance,
except to say that it was entirely “bug-free,” everything
operated in its intended manner, controls were clearly
marked, tuning was smooth and noncritical, muting ac-
tion was excellent, erc. In other words, it is a superior
product which does everything Fisher claims for it and
then some. All in all, the Fisher 504 is a first-rate receiver
and an impressive achievement.

For more information, circle 105 on reader service card

of at least S watts per channel and will accept a maximum
audio input of 15 volts. An automatic protective circuit
prevents damage to the system from excessive input volt-
ages. The two speaker-input channels are electrically
independent (no common ground), and each is internally
loaded with 120 ohms to prevent accidental open-circuit
operation of the amplifier. The price of the Superex PEP-
79 system is $85.

® Laboratory Measurements. We measured the frequen-
cy response of the PEP-79 with a slightly modified ANSI
standard earphone coupler. The drive level was 3 volts.
This produced an average acoustic output of 107 dB
sound-pressure level (SPL) in the low- and mid-frequen-
cy ranges, where the coupler characteristics have little
effect on the measurements. From 20 to 1,200 Hz, the
measured output varied only =2 dB.

Like almost every other headphone tested with this
type of coupler, the PEP-79 exhibited response irregular-
ities at the higher frequencies, caused by resonances and
standing waves in the air volume enclosed by the head-
phone ear cushions. Since these effects change when dif-
ferent couplers are used (and exist even when the phones
are measured directly on the user’s head), we have al-
ways found it difficult to judge their audible significance.
With the PEP-79 they took the form of a regular series of
peaks and dips roughly a half octave 10 an octave apart
and having an amplitude range of about +7 dB.

The useful frequency range of the PEP-79 exceeded
the range of our test microphone. Qur curves showed a
slightly rising high-frequency response that was strong all
the way up to our measurement limit of 20,000 Hz. The
electrical impedance of the PEP-79 system varied from a
minimum of 9 ohms at 20 and 15,000 Hz to a broad maxi-
mum of about 90 ohms at 1,000 Hz. In view of the rather
loud 107-dB output from a 3-volt drive level (correspond-
ing to an output of about | watt into an 8-ohm load), any
amplifier should be able to drive these phones without
difficulty. At a 110-dB (very loud) sound-pressure level,
distortion was quite low — 1.3 per cent at 1,000 Hz and
3.5 per cent at 50 Hz.

® Comment. |t is always difficult to describe the sound
quality of a good headphone, and the PEP-79 is no excep-
tion to the rule. Unlike the case with speakers, there is no
reference (such as a live sound source) for comparison

(Continued on page 44)
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Beethoven heard his music better than you do.

Beethoven was nearly deaf when he
wrote many of his greatest compo-
sitions. Yet he heard every note,
every phrase in the genius of his
mind.

Today, when you listen to a
recording of his music, you are not
able to hear its full, original
dynamics. Every conventional
speaker, when placed in your home,
falls prey to the “standing wave”
problem. Sound waves in a fixed
pattern reflect from your walls
to “add and subtract” from the true
original signals. In this way,
standing waves alter the true
dynamics and reduce the “live
qualities” of the music.

In 1971, the Leslie Speaker group
of CBS applied for patents on
special designs which—for the first
time—eflectively dealt with the
standing waves. These patents are
used exclusively in the Leslie
Plus 2 Speaker system.

Here is what this breakthrough
means to you. Now, you can hear
music with a realism that is
unmatched. You literally feel that
you're in third row center of your
favorite concert hall—no matter
what part of the room you are _ 2 T
sitting in.

Also, you can achieve this
effect with either stercor i
quadraphonic recordings!

For further information o
unique system, just send in the
coupon, or visit your authorized
Leslie dealer. Sixty seconds of
hearing the Leslie Plus 2 Speaker
system will prove everything we say
about it is true. Hear it for your-
self...soon!

9 O
olumbia Broadcasting System, Inc.
56 West Del Mar Boulevard,
Pasadena, California 91105

Please send me additional information
about the Leslie Plus 2 systems.

NAME

ADDRESS

CITY & STATE
LESLIE PLUS 2 MODEL 430 ] LESLIE PLUS2MODEL 450 = sceccceccaccccaccaceaccccmcac==
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purposes. and the test conditions for headphones are, it

anything. even more artificial than those used for loud-
speaker-response measurements.

To our ears. the Superex PEP-79 delivers a very wide,
clean, and smooth frequency response, with no audible
distortion at any reasonable listening level (we do not
consider levels of 120 dB and more to be reasonable!).
We also compared them with the best of the electrostatic
models evaluated in our tests of thirty-three headphones
in the July 1972 issue. Whatever differences we heard
were minor, and in fact much less than those existing
between two top-quality speaker systems. At any given
drive level, the PEP-79 produces a considerably higher
acoustic output than any other electrostatic phone we
have tested, and it can generate levels up to about 120dB
without excessive distortion or risk of damage (to the
phones. that is).

The light weight of the Superex PEP-79 headset will be

appreciated by anyone who has worn some of the heavier
headphones, both dynamic and electrostatic. The ear-
cushion seal. though tight enough to exclude external
sounds effectively and maintain a strong low bass re-
sponse, does not exert undue pressure on the wearer's
head, and we would rate these phones better-than-aver-
age in comfort when worn for extended periods.

The question of whether to buy electrostatic or dy-
namic phones requires an individual decision. Personally,
we find the clarity of electrostatic sound to be unequalled,
although a tew dynamic phones offer strong competition.
A major obstacle to the widespread use of electrostatic
phones has been their high cost. typically between $120
and $160. The Superex PEP-79, though one of the low-
est-price electrostatic headsets we know of. sounds about
as good as the best and most expensive ones we have
tested thus far —and that is no small achievement.

For more information, circle 106 on reader service card

Heath AD-1530 Stereo Cassette Deck Kit

® HEeari's Model AD-1530 is a high-quality cassette
deck in kit form with Dolby noise-reduction circuitry. It
employs the familiar and distinctive American-made
Wollensak tape transport, the same as that used in some
of the most highly regarded cassette recorders on the
market. As with many of Heath's electronic kits. the AD-
1530 incorporates test and alignment facilities. A built-in
oscillator provides 400- and 5,000-Hz test signals for set-
ting internal gains and adjusting the Dolby circuits. One
of the two level meters can be switched to serve as an
accurate electronic voltmeter tor making these adjust-
ments, as well as to make d.c. voltage and continuity
measurements during the initial checkout procedure.

A special test cassette is provided that has a standard
Dolby-level tone for playback calibration. a timing signal
for checking tape speed. and musical selections recorded
with and without the Dolby process. A blank C-60 cas-
sette of standard tape is also supplied for making other
adjustments and checking the recording operations.

The tape transport comes completely assembled. Two
large buttons control the pLAY and sTop functions. A
RECORD button must be pressed with the other hand
(against a rather stiff spring) while engaging the rrLAY but-
ton to make a recording. The power switch is interlocked
with the PLAY and sTop buttons. so that pressing riAY
turns on the recorder. and turning the power off disen-
gages the tape-drive mechanism, which also disengages
automatically at the end of a tape. The casselte snaps into
an open well on the top ot the deck. trom which it can be
ejected by a small lever nearby. Another lever provides
the PAUSE function. locking when pressed to one side. A
nonlatching REWIND-FORWARD lever moves the tape at
high speed in either direction.

14

The electronic controls, at the left of the panel. include
separate recording-level controls for the two channels
and two illuminated meters. There is also a pushbutton-
reset tape-index counter and three toggle switches, one
paralleling the two inputs for making mono recordings,
one controling the Dolby system. and the last changing
recording bias and both recording and playback equaliza-
tion for either standard ferric-oxide or CrO, tapes.

The auxiliary inputs and the outputs are recessed into
the rear of the base. together with a switch to inject a
Dolby-calibrating tone for adjusting recording levels with
different tape formulations. Along the lower front edge of
the base are two Ya-inch phone jacks for low-impedance
microphones and a switch to transfer the recording inputs
from the auxiliary to the microphone inputs. The Heath
AD-1530. on its walnut base. is about 14 inches wide.
5%z inches high, and 9Y2 inches deep:. it weighs 14
pounds. Price (kit): $249.95. An accessory dust cover
costs $4.95. Electret condenser microphones intended
especially for the AD-1530 are available from Heath at
$39.95 each.

® Laboratory Measurements. The playback frequency
response. measured with a Nortronics test cassette. was
flat over most of the audio range. rising to +5 dB at
10.000 Hz and +8.5 dB at 40 Hz. According to Heath.
the low-frequency boost in the playback equalization
Is an intentional departure from the Philips equalization
standards. Many tape duplicators are reportedly cutting
back on low frequencies on prerecorded cassettes to re-
duce the effects of overload distortion. The low-frequency
boost introduced by the AD-1530 during playback is in-
tended to compensate for this.

With the Heath cassette (ferric-oxide tape), the rec-
ord-playback frequency response was =3 dB from 40 to
15.000 Hz and =1.5dB from 70 to 14.000 Hz. I .ike most
cassette machines, the Heath AD-13530 exhibited some
low-frequency “fringing”" —a periodic fluctuation in the
frequency-response curve below about 200 Hz. which
reached a maximum amplitude of about 6 dB at 40 Hz.
This effect. which is not audible, is independent of the
tape used. Our response readings are based on an average
of'the variations.

The record-playback response with CrO, tape was

(Continued on page 46)
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slightly better at the high end, varying +3 dB from 45 to
17.000 Hz. We also made measurements with several
grades of ferric-oxide tape. TDK-SD showed a slightly
rising high end, to +4 dB at 13.000 Hz and extending to
beyond 17.000 Hz. When played back with the tape
switch set to CrO,, giving additional high-frequency roll-
off in the playback equalization, the overall response with
TDK-SD was much flatter —within +1.5 dB from 80 to
15.000 Hz. A typical “standard™ tape. Memorex. pro-
duced a response to 16,000 Hz. with a slightly better high
end than the supplied Heath cassette. Premium tapes
such as TDK-ED are somewhat underbiased in this ma-
chine as normally set up, although using CrO, playback
equalization gives reasonably flat response to beyond
17.000 Hz.

The Dolby circuits “tracked™ well at all signal levels.
affecting the overall frequency response by less than 2dB
at levels between —20 and —40 dB. The playback distor-
tion reached the 3 per cent reference level at a +2-VU
recording input with regular tape. and at +3.5 VU with
CrO, tape. The corresponding signal-to-noise ratios were
50.5 dB and 58 dB without the Dolby. and 58 and 63.5
dB with it. Distortion at 0 VU was 2.4 per cent with regu-
lar tape and 2 per cent with CrQ,,. All these measurements
were substantially better than Heath’s published ratings.

The required input for a 0-VU recording level was 0.04
volt through the auxiliary inputs and 0.16 millivolt
through the microphone inputs. The 0-VU playback out-
put was (.53 volt. When the recording gain was set so
that 3 millivolts at the microphone input produced a 0-
VU level, there was no measurable increase in noise. At
maximum gain. however. the noise was 19 dB higher
through the microphone inputs than through the auxiliary
inputs.

The tape speed was 0.5 per cent fast. and 40 to 43 sec-
onds was required tor a C-60 cassetle in fast speeds.
which is about twice as fast as most other cassette decks.
The unweighted wow and flutter were 0.02 and 0.23 per
cent with our Information Terminals test tape. and 0.02
and 0.19 for a test tone recorded and then played back.

The botom plate of the Heath AD-1530 serves as a euide 10 the
location of the internal adjustments and the meiter test points
that are used for the deck's elecirical alignment and check-our.

+ 5
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On the rear edge of the AD-1530 are the ourputs and auxiliarv
inputs. as well as the recording-calibration adjusiments (sepa-
rate for CrQ, and ferric-oxide 1apes) and test-tone switch.

® Comment. The fine electrical performance of the
Heath AD-1530 testifies to the success of the *‘no exter-
nal instrument™ alignment procedure. In its overall per-
formance this recorder ranks with today’s best commer-
cial units. Our kit builder required about 14Y2 hours to
assemble the kit, and encountered no difficulties.

As usual. Heath's instruction manual provides a com-
plete analysis of the operation of all circuits, including the
Dolby system. and a very comprehensive adjustment and
troubleshooting procedure. However, since the setting of’
recording bias is done entirely with the recorder’s own
test meter, there is no procedure for optimizing it with
any specific tape. Also. there is no mention that many
high-performance tapes can be equalized more accurately
it played back with CrO, equalization. We would suggest
that AD-1530 owners keep this in mind if they discover
that some tapes sound a little ““bright " after recording.

We were also surprised to find that the manual made no
mention of head alignment —a significant omission in our
case since the physical shocks of shipment had evidently
misaligned the record/playback head of our test unit. Fix-
ing this was a simple matter —so simple that we suggested
to Heath that they provide a high-frequency test tone for
such adjustment on the calibration tape that comes with
the machine. They agreed. and both the recorded tone

(Continued on page 48)
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and instructions for using it will be made available in the
future. These facilities should be of considerable interest
to serious cassette recordists wishing to keep their equip-
ment in top operating condition.

To sum up. although there are no special features in the
Heath AD-1530 that are not available from other manu-
facturers (at a somewhat greater cost, however), we sus-

pect the familiarizing experience of building and adjusting
it onesell’ will prove invaluable to many owners during the
machine’s operating life. What is more. the end result is
the equal of any cassette deck we have tested. and offers
the convenience and ruggedness of the fine Wollensak
transport, about which we remain highly enthusiastic.

For more informatipn, circle 105 on reader service card

Tandberg 9000X Stereo Tape Deck

® THE Tandberg name has long been associated with
single-motor tape decks. but the company’'s new Model
9000X departs from tradition by offering a three-motor
transport that has a unique and highly sophisticated inte-
grated-circuit (IC) logic control system. The 9000X is a
three-speed (7Y2. 3¥%a. and 17s ips) machine with separate
record and playback heads (and preamps) that permit off-
the-tape monitoring. Like the other Tandberg recorders,
this one uses a separate cross-field head to apply the re-
cording bias to the tape. With this technique. relatively
little high-frequency boost in the recording equalization is
necessary (only 6 dB at 20.000 Hz and 7Y2 ips). This
means that there is a substantial improvement in record-
ing “headroom™ before signal saturation (overload) oc-
curs. The capstan is driven by a hysteresis-synchronous
motor, and separate motors are used for the tape hubs,
which accept reels of up to 7 inches in diameter. A photo-
electric system stops and disengages the transport at the
end of a tape or at any point where a piece of clear leader
tape has been spliced into the reel.

In the rear of the 9000X are the line inputs and outputs
(and a DIN connector). Twin front-panel slider controls
set recording levels, and another pair adjusts the play-
back-output levels. Signals applied to the two front-panel
microphone jacks mix with the line inputs and share their
level controls: there is no provision for separate adjust-
ment of microphone levels. Microphones with rated im-
pedances of 200 to 700 ohms can be used, and the input
circuit automatically adjusts the preamplifier characteris-
tics to suit the microphone impedance. maintaining an
optimum signal-to-noise ratio.

During recording, the two level meters read the input
recording levels. whether or not off-the-tape monitoring is
used. When the rLAY button is pressed the meters are
electrically switched to read the actual output levels un-
der the control of the playback-level sliders. Meter cir-
cuits are designed to have the same response characteris-
tics as the equalized signals fed to the tape head. This
minimizes the possibility of tape saturation with high-fre-
quency signals of the sort that conventional meters don’t
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respond to. In addition, the meters are fast-acting, read-
ing the signal peaks within 40 to 50 milliseconds.

Below the meters are two red RECORD interlock but-
tons. Two other buttons (labeled SOURCE/TAPE) connect
the line outputs to the program source or to the playback
amplifiers. A small switch connects the playback from
either channel to the other channel's recording input for
making sound-on-sound or echo recordings. A head-
phone jack drives stereo phones with impedances ranging
from 8 to 2,000 ohms.

The upper portion of the panel. finished in black like
the lower control section. contains the reel hubs. a green
pilot lamp for the power switch. and a four-digit index
counter. At mid-height on the panel are the five feather-
touch pushbutton transport controls, the power switch,
and a tape-speed selector lever.
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The logic-controlled tape transport system is one of the
most fascinating features of the 9000X. Fifteen integrat-
ed circuits (equivalent to about seven hundred transis-
tors!) are devoted to this function. The user can switch
directly from any mode to any other, except that RECORD
can only be engaged when the tape is stopped. For exam-
ple. during fast forward and rewind, pressing the LAY
button stops the tape almost instantly. and in less than
two seconds the transport resumes operation at the se-
lected playing speed.

The RECORD function will not operate unless one or
both of the interlock buttons is engaged. Since its action is
virtually instantaneous, there is no need for the separate
pause control found on most recorders. Once the input
levels have been set, the 9000X is ready to record at the
touch of a single button. If the rLAY button is touched
while recording, the transport switches instantaneously
from record to play (if the RECORD button is pressed white
the tape is playing. nothing happens). Each button is illu-
minated in green (except for the red RECORD button)
when activated; it is dark at all other times. The foolproof
design of the 9000X transport. especially of its braking
system, is illustrated by the fact that shutting off the
power while the tape is in fast forward or rewind brings
the machine to a smooth stop. with no tendency to spill or
break tape.

The Tandberg 9000X is mounted on an attractive
wooden base. and can be installed vertically or horizon-
tally. Spring-loaded reel-lock hubs eliminate the need for

(Continuted on page 50)
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Stanton.
Benchmark for an Industry.
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Stanton’s 681 Series is the Calibration Standard
to recording engineers such as Robert Ludwig.

Whatever the requirements for recording and playback, Stanton’s -
Series 681 cartridges are the Calibration Standard. And there is a 681
model engineered specifically for each of these critical applications.
That’s why Stanton is truly the Benchmark for the industry.

The Stanton 681A —For Cutting Head Calibration. With Stanton’s
Model 681A, cutting heads can be accurately calibrated with the car-
tridge, for it has been primarily designed as a calibration standard in
recording system checkouts. Frequency response is factory calibrated

. to the most rigid tolerances and the flattest
possible response is assured for precise align-
ment of recording channels.

The Stanton 681 EE—for Critical Listening,
Stanton’s Model 681EE is designed for low-distortion tracking with minimum
stylus force, regardless of the recorded velocity or the distance of the groove from
the disc center. High compliance, low mass and low pressure assure perfect safety
even on irreplaceable records.

All Stanton Calibration Standard cartridges are guaranteed
to meet the specifications with exacting limits. Their warranty
comes packed with each unit —the calibration test results for
that individual cartridge.

For complete information and specifications write Stanton
& Magnetics, Inc., Terminal Drive, Plainview, L.1., New York. STANTO

All Stanton cartridges are designed for use with «ll two- and four-channel matrix derived compatible systems.
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rubber reel holders during vertical operation. Its panel
dimensions are 16Ys inches by 135%a inches: the deck is 7
inches deep and weighs 34 pounds. Price: $649.50. An
optional remote-control unit with special provisions to
facilitate use of a timer costs $79.90. Dynamic micro-
phones are also available at $49.80 each. A carrying case
is $40, and a dust covercosts $12.

® Laboratory Measurements. The playback {requency
response of the Tandberg 9000X. over the full range of
the Ampex test tapes. was well within =2 dB trom 50 to
7.500 Hz at 3%4ips. and from 50 to 15.000 Hz at 7Yz ips.
The record-playback frequency response. with the rec-
ommended Maxell UD3S tape. was typical of Tandberg
machines: =1.5 dB tfrom 30 to 25,500 Hz at 7Yz ips. =2
dB from 30 to 22.300 Hz at 3¥%4 ips, and =2 dB from 42 to
9,500 Hz at 178 ips.

An input of 110 millivolts (line) or 0.07 millivolt
(microphone inputs, 600-ohm source impedance) pro-
duced a 0-VU recording level at 1,000 Hz. The corre-
sponding maximum playback output level was 1.9 volts.
These measurements were made in stereo: when only one
ot the channel recording interlock buttons is depressed,
the gain is reduced by about 8 dB. Headphone listening
volume was good.

The meters of the Tandberg 9000X are peak-indicating
devices that read either —8 or —11 VU (depending on the
tape speed) tor levels that would produce a 0-VU reading
on conventional meters. As a result, the 3 per cent refer-
ence-distortion point is reached at +2 VU on the meters
al 7Y2 ips. We measured slightly over 2 per cent distor-
tion at Tandberg's 0-VU level at the two higher tape
speeds. and 4.3 per cent at the 1¥s-ips speed. The 3 per
cent distortion level corresponded to +1.5 VU at 3¥a ips
and —2 VU at 17s ips.

Referred to the 3 per cent distortion levels. the un-
weighted signal-to-noise ratios were 70 dB at 7Y2 ips, 66
dB at 3%aips, and 57 dB at 17g ips. These are equivalent
to the best tigures we have ever obtained on a consumer
tape machine. The noise-level increase through the mi-
crophone inputs was not significant for any settings of the
recording-level controls likely to he used. The gain of the
microphone preamplifiers increases as the source imped-
ance decreases. making the 9000X a good choice for
making live recordings with high-quality. low-impedance
microphones.

The wow was 0.025 per cent at the slowest tape speed
and 0.01 per cent (the test tape residual) at the other

The erase head of the 9000X is located 10 the far left of the head
nest. The record and cross-field bius heads—one fucing the
other—are directly above the left recording-level meter. The
tape-drive mechanism is shown in the disengaged position.

speeds. Unweighted flutter was 0.075 per cent at 7Y2ips.
0.10 per cent at 3%4 ips, and 0.17 per cent at 178 ips. The
tape speed, as determined by a stroboscope test wheel.
was exact. A 1.200-foot reel of tape ran through in fast
forward or rewind in 56 seconds.

® Comment. The performance of the Tandberg 9000X
was as nearly ideal as any we have seen. Not only was
there no audible change in the sound of records or FM
broadcasts when recorded and played back at 7Y2 or 3%,
ips, but even ““pink” or random noise came through un-
modified. This is an extremely severe test. particularly of
a recorder’s dynamic range at the highest audio frequen-
cies. At 17s ips. the overall performance was quite close
to that of a top-quality cassette recorder. and the usable
signal-to-noise ratio was comparable to that of a Dolby-
equipped cassette machine.

Because of the special meter calibration and response
characteristics. recordings are made at a somewhat lower
level than with most tape recorders. With average read-
ings of about —10 VU. the full dynamic range of the ma-
chine is realized. and peaks to 0 VU or slightly higher
do not cause significant distortion.

The transport controls operated smoothly and flaw-
lessly during our tests and use of the recorder. and we had
no problems in adjusting to their characteristics except
for the close spacing (and identical size, shape, and color)
of the four basic transport control buttons. Our only criti-
cism (a minor one) of the functional electrical design of
the 9000X relates to the lack of separate level controls for
the microphone and line inputs. It you wish to use the
mike inputs when the recorder is connected into a music
system. it is necessary either to switch your amplifier to
an unused input or disconnect the recorder’s line-input
plugs.

The tape-loading path is direct, essentially in a straight
line. with a single tensioning arm adjacent to each reel.
One-handed tape threading is not only possible, but prac-
tical. The Tandberg 9000X. which is priced only about
$100 higher than the manufacturer’s best single-motor
recorder, offers equal or better electrical performance in
every respect. and essentially represents the current state
of the art for consumer tape recorders.

For more information, circle 108 on reader service card
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Some expert opinions on the Heathkit
“Computer Tuner”’ and AR-1500 Stereo Receiver:

*... The tuner which may well prove to be the “classic’ of the
1970’s is Heath’s new AJ-1510 Digital FM Stereo Tuner.”
Leonard Feldman, AUDIO MAGAZINE

“... It is probably as near 10 the ideal FM tuner as we have
ever encountered.” — Julian Hirsch, STEREO REVIEW

“...We know of nothing ¢lse on the market with comparable
features . .. It more closely resembles a small digital computer.
There are no moving parts (the tuning is entirely electronic)
..." — Julian Hirsch, STEREO REVIEW

*...The AR-1500 is the most powerful and sensitive receiver
we have ever measured.” — Julian Hirsch. STEREO REVIEW

a sterco receiver easily worth twice the cost (or perhaps
even more)..." — AUDIO MAGAZINE

... Great new solid-state sterco receiver kit matches the de-
mands of the most golden of golden ears.” — Rabio ELEC-
TRONICS

.The FM tuner section. .. was outstandingly sen-
sitive. We measured the IHF sensitivity at 1.4

AJ-1510

niicrovolts and the limiting curve was

the steepest we have ever measured

...The FM frequency response was
literally perfectly flat from 30 to
15.000 Hz. .. Image rejection was over
10 dB (our measuring limit)... The AM
tuner...was easily the best-sounding
AM tuner we have had the pleasure of
using...” — Julian Hirscl, STEREO RE-
VIEW

**... All frequency indications are read
from digital read-out tubes...at the
left are ten keyboard buttons . . . as well
as a re-set button (punched when you
wish to ‘punch up’ a new station fre-
quency) and a button labeled BY-PASS
(used to initiate the ‘auto-sweep’ action
...three more buttons...select three
pre-determined favorite stations. ..you
easily program onto...cards yourself.”

*... As always, construction instruction
— Leonard Feldman, Aubio MAGAZINE S Y, COnSLrUCo) Sncions

are lucid enough for the inexperienced kit-

builder and there is enough technical and theo-
retical information to satisfy even the most knowl-

edgeable audio/ RF engineer.” — AUDIO MAGAZINE

*“...Because of the crystal controlled ref-
erence frequency and the phase-lock-loop cir-
cuitry . . . the accuracy of the frequency tuned
... will be as accurate as the crystal frequency
and, in the case of the AJ-1510, that means at least
0.005% accuracy!...in short, every spec was easily met or
exceeded . . . [it] has got to be the way all tuners of the future
will be made.” — Leonard I eldman, AuDIO MAGAZINE

AR-1500

.. As you know, the original, the AR-15 has been widely
acclaimed as one of the very best stereo receivers that has
ever been made. Therefore, it's hard to imagine that anyone
has gone ahead and built a better one. But spec for spec, the
AR-1500 is ahead of the AR-15."" — Ran1O ELECTRONICS

Kit AR-1500 Sterco Recetver, less cabinet, 53 1bs. .. .379.95¢
ARA-1500-1, Walnut cabinet, 8 1bs. ... ... ... . ... 24.95%

*...for anyone who wants a tuner that is most certainly repre-
sentative of the present state of the art, and which is not likely
to be surpassed in any important respect for the foresceable
future, his search can stop at the AJ-1510." — Julian Hirsch.
STEREO REVIEW

Now available assembled, ready to use. Supplied with its in-
dividual performance curves plotted and pertinent specifica-
tions measured, documented and guaranteed tor one year.

Model ARW-1500, receiver & walnut cabinet,
42 0bs., Exp./Frt. ... ... . . 649.95*

Kit AJ-1510 “Computer Tuner,” less cabinet, 23 Ibs. 539.95°
AJA-1510-1, Pecan cabinet, 6 lbs. . ..... .. ..... .. .. 24.95%

The AA-2010 4-Channel Amplifier with universal matrix decoder

The new Heathkit AA-2010 gives you four conservatively rated amplifiers producing 260
watts into 4 ohms (4 x65), 200 watts into 8 ohms {4 x50), 120 wats into 16 ohms (4 x 30).
All new decoder circuitry reproduces all matrix encoded material, Flip the mode switch
and you're into any discrete 4-channel material. The built-in decoder also emhances re-
corded stereo material and stereo FM by reproducing the out-of-phase ambience common
10 2-channel programming. This *‘hidden presence” is fed to two rear speakers resulting in
an extremely realistic 4-channel effect. Individual amplifier sections are controlied in pairs,
providing two complete and independent stereo systems if desired. Pushbuttons activate
speaker pairs in any combination of up to eight speakers —or two complete 4-channel sys-
tems. Twenty input level controls — enough for up to five 4-channel program sources — can
be adjusted bencath the chassis. The AA-2010 is 4-channel versatility at its finest, Order
yours today. S

RIGAACZER0,- I6 MBI, 7. 5 o coe vv vpore s i 0 o T Sl ot o D 1o g W e i 359.95%
AAA-2004-1, walnut cablnet, 7 1bs. ........ ... o il = sk ALY 24.95*

See them all at your Heathkit Electronic Center. .. or fill out the coupon below

HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix. CALIF.: Ana-
heim, El Cerrito, Los Angeles, Pomona, Redwood City, San Diego (La
Mesa), Woodland Hills. COLO.: Denver. CONN.: Hartford (Avon). FLA.:
Miami (Hialeah). GA.: Atlanta. JLL.: Chicago, Downers Grove. IND.:
Indianapolis. KANSAS: Kansas City (Mission). MD.: Baltimore, Rock-
ville. MASS.: Boston {(Wellesley). MICH.: Detroit. MINN.: Minneapolis
(Hopkins). MO.: St. Louis. N.J.: Fair Lawn. N.Y.: Buffalo (Amherst),
New York City, Jericho, L.I., Rochester. OHIO: Cincinnati {(Woodlawn), . — .

Cleveland. PA.: Philadelphia, Pittsburgh. R.L: Providence (Warwick). e R e
TEXAS: Dallas, Houston. WASH.: Seattle. WIS.: Milwaukee. T, _ S —————— a

HEATH COMPANY, Dept. 40-8

Benton Harbor, Michigan 49022

] Please send FREE Heathkit Catalog.

Enclosed is $ , plus shipping.
Please send model(s)

[
I See and hear the
| Heathkit “Computer |
I Tuner’ and ||
AR-1500 Stereo
| Receiver at you:
| néarest Heathkit | Name
Electronic Cenfer.
I For complete specs | Address
|
|

on both, send for
your free Catalog, | G/ State Zip.
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ON NATIONALLY ADVERTISED
TURNTABLES e CARTRIDGES
COMPACTS e RECEIVERS
AMPLIFIERS o TAPE RECORDERS
Wholesale Prices! Audio Warehouse Sales,
One of the Capitols largest stereo whole-
salers will fill and deliver all your mail
orders promptly in factory sealed cartons,
at prices that will amaze you
Write for quote on Famous Brand,
Stereo Components. We guarantee
satistaction.

STEREOC COMPONENTS

Largest selection of top name
brands. . .try us and see. . . .

It's worth a call

(301)488 9600

INYEMM"I"MI.
HI-Fi
BISIRIBHTERS

6330 Frankford Ave.
Baltimore, Md. 21206

All mail answered within 24 hours

Phone Daily 9 AM to 9 PM
Saturday 9 AM to 4 PM
Phone (301) 488-9600
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REPAYMENT IN KIND

THE current weakness of the Ameri-
can dollar on the world’s money mar-
kets is likely to have eventual repercus-
sions on the American musical scene. A
major purpose of any devaluation of cur-
rency. whether it isa fixed devaluation or
simply a currency left free to find its own
value relative to others, is to raise the
price of imports in the country whose
currency is devalued and to lower the
price of that country’s exports, thus
(the theory goes) equalizing the balance
of payments through more selling and
less buying. Of course, some people
must or will buy imported goods no mat-
ter what the national balance-of-pay-
ments situation may be. But what they
face —what they must already contend
with —is a whopping increase in the price
of the goods they buy. To a certain ex-
tent now, classical music. particularly
on records. is an imported product in the
United States. How will ir be affected?

Actually, classical music has a long
history as an imported item here. From
colonial days we have brought in most of
our music from abroad. whether in the
torm of compositions to play and listen
to and published music to play them
from, or the actual persons of composers
and performers. Records are only a rela-
tively recent addition to the list. In the
more distant past the reasons for this
were valid. This was a new country with
far too much to do founding an economy
to be bothered with the establishment of
a native musical culture. That there was
indeed a musical culture here at all was
in spite of the circumstances. not be-
cause of them. Even into the twentieth
century. countries like Germany. Italy,
and France were far more capable of pro-
ducing composers, pianists, singers, and
violinists than we were. and it seemed
far more practical to import such artists
than to develop the talent we had at
home.

Obviously, all that changed. America
for some years now has possessed a
musical establishment that, in all ways,
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rivals if not surpasses that of any other
country. But recordings of classical mu-
sic still tend to be imported items, so
some other reason must be involved.
And one reason is that it is cheaper,
sometimes far cheaper, to produce those
recordings anvwhere else than in the
United States. As extreme examples one
can hardly forget that the American
Recording Society, whose purpose was
to record and make available American
music, made virtually all its recordings
with a pickup orchestra in Vienna, or
that the music of contemporary Ameri-
can composers on the CRI label features
such performers as the orchestras of Ice-
land, Norway, and Japan. It was to be
expected, perhaps, that most recordings
of European music would be made in
Europe, but to see recordings of Ameri-
can music, made specifically for the
American market. also made in Europe
and Japan should have told everybody
that something was wrong.

The recording rates for American or-
chestras and musicians have been the
highest in the world for some time now,
and they get even higher periodically.
The net effect has been to remove re-
cording revenues as an important source
of income for American classical musi-
cians and, incidentally, to make the rec-
ord-buying public more familiar with the
sounds of many minor European orches-
tras than with those of some major
American ones. It is not only that the
European companies have produced
their recordings at home or in neighbor-
ing lands; American companies have
continually gone to Europe to record
those pieces that would be suicidally
expensive to record here.

One by one., American orchestras
have lost their recording contracts with
American record companies. American
musicians, as paid by the hour at least,
are simply priced out of the market

Nothing has changed —yet. English
ensembles are still about as much cheap-
er to record as they have been for the
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last few years. mostly because the Brit-
ish pound has weakened with the dollar.
The Austrian schilling has gained in rela-

tion 1o the dollar. and orchestral rates |

have gone up in Vienna. but they are still
lower than here. Perhaps orchestras in
other countries whose currencies have
also become more valuable—France.
Germany. Switzerland, Holland, the
Scandinavian countries, Poland. Hun-
gary. Spain —are still cheaper than here.
But they are no longer that much cheap-
er. For the currencies of all those coun-
tries. as of this writing. are anywhere
from a tfew percentage points to 25 per
cent more valuable in dollars than they
were one short year ago. Foreign orches-
tras may no longer look like such a bar-
gain 10 American record executives.

The whole financial game will proba-
bly not do much to the retail cost of rec-
ords. unless a/l companies decide togeth-
er 1o raise their prices. The retail price of
a record is now an established thing in
most markets. and it is doubtful that any
single company or even a group ol com-
panies could compete at a much higher
price. Collectors used to paying a dollar
premium for an imported disc are likely
to rebel at the idea of paying three or
four dollars more —that is. unless the
quality difference becomes far greater
than it is at present, or unless American
companies virtually cease making classi-
cal records.

rg

lllE most interesting possibilities in-
herent in the situation are those involv-
ing the European companies and Ameri-
can musicians. Obviously. the weuakness
of the dollar had little or nothing to do
with Deutsche Grammophon's decision
to record Curmen in the United States.
or. of course. with DG’s recording of the
Boston Symphony, Angel’s of the Cleve-
land and Chicago, and London’s of the
Chicago and Los Angeles. Those steps
were taken when the projected expense
was known to be high. and whether they
have proved out. or will prove out, as
business ventures is up to the individual
companies to decide. But it is interesting
to note that it DG were to record that
same Carmen today it would cost them
about seventeen percent less, in terms of
Germany currency, than it did before.
Such a discount is not to be despised.
Should the dollar fall even lower in rela-
tion to the Deutschmark. the United
States might seem 1o be a very ripe field
for musical exploitation by European
companies. That it would be a consider-
able financial boost 10 the musical estab-
lishment here is unquestionable. But
won't it Jook strange to see premiere
recordings of works by Heinrich Mar-
schner. Werner Eck. Max Reger, Franz
Schmidt. and the like coupled with the
exotic-sounding names of such perform-
ing ensembles as those of Boston, Phila-
delphia. New Orleans, New York. Cin
cinnati. Cleveland. and San Francisco?
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The APL-9 Reflecting
Speaker System is designed
to retain as many of the
outstanding features of the
APL-16 as possible within size. complexity
and cost limitations. Yet, the APL-9

is identical in efficiency to the APL-16

To accomplish this, each APL-9 utilized
nine identical and acoustically coupled
full range 5%-inch high compliance drivers.

The APL-16 Reflecting
Speaker System contains
16 identicai. acoustically
coupled, full range 4',-inch high compliance drivers
strategically arranged within a single airtight

baffle This way, acoustic energy at all

audible frequencies is uniformly distributed
throughout a wide varlety of listening

environments

The drivers in both the APL-16 and the APL-9 are coupled in phase to a pure
resistive passive compensator network * and operate simultaneously over the entire
range of audible frequencies. all of which operate without the use ot any RLC cross-
over netwarks or dividing circuits which inherently .nduce phase shifts and distortion

APL Reflecting Speakers are capable of reproducing fundamental bass notes
strongly all the way down to 20 HZ. Their extremely high transient response assures a
clear and transparent reproduction of the highest treble harmonics

With the introduction of two new direct radiating acoustic suspension
models, APL now offers a speaker system to fit every budget

N
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‘patent pending Applied Physics Laboratory, Inc.
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a hame known
around the world for

quality.
Introduces a new standard of turntable
performance.
See the feature loaded GA212, electronic turntable and marvel at the
price. @ N V Philips of Holland

DISTRIBUTED BY
NORTH AMERICAN PHILIPS CORPORATION
100 EAST 42na STREET. NEW YORK. NEW YORK 10017
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IFOUR $1000 SPEAKER DOESN'T GET YOU,
MAYBE OUR $55 ONE WILL.

People who hear about the Linear Model 1000 is just one of eight Linear When Audio Magazine reviewed the
Sound of EPI invariably ask, “‘How much?” Sound speakers from EPI. Model 50, it recorded a response that

To which we respond: “ It depends.” In the middle of the line, for example, “extended from 45 to 16,000 Hz +3dt, and

If money is no object, we’re only too you’ll find our Model 400, “The Mini dispersion was excellent.” When Audio
happy to recommend our Model 1000. ““The Tower,” at $389. Of this speaker, Stereo tested 14 small speakers for dispersion, our
Tower,” we call it. Review said, “The airy, open quality...in  Model 50 beat the pack of them.

This is a $1000 item (each), and itis our view earns it a place in the select group So, getting back to the question
the absolute epitome of EPI's Linear Sound. of superb speaker systems.” of the cost of EPT’s Linear Sound:
(The Tower is The Stereophile’s most Then, for the budget-minded, is our How much did you want to spend?
recent addition to its select list of five Mode] 50 at an attractive $55 each. You can reach us at Epicure Products
Class A s;;eakers.) a B ?gn ltii’elt &ggncseofoolgou Inc., Newburyport, Mass. 01950.)

On a frequency response graph, the e el 50 produces a true
Tower will record a virtually straight line linear sound. It has the same 1” air spring T“E ll"EAR sown
from the lowest bass to the highest treble. tweeter you'll find in the Tower and the ™
Meaning that what you hear is a pure, un- same 6" long-throw woofer you’ll find or EP' CP)
colored, natural sound from bottom to top. in the Mini Tower.

With no artificial boosting of the bass to
impress the innocent. And all the nuances
and overtones at the teble end that, on
ordinary speakers, j st fade away.

In short, what you hear is somethmg
rather sensational. (At $1000 a crack, you
might say it ought tc te sensational. Itis.) §

But smce, for most people, money is
an object, you'll be a: ;}p)’ to know our



THE BASIC REPERTOIRE: I1tem One Hundred and Sixty

By Martin Bookspan

Grieg’s

PEER GYNT

HEN Henrik Ibsen wrote the philosophi-

cal fantasy Peer Gynt in 1867, he was

still a comparatively unknown young
playwright. Not until a decade later, when in rapid
succession he produced Pillars of Societv, A Doll’s
House, and Ghosts, did the tull force of Ibsen’s so-
ctal conscience explode upon a largely unprepared
and self-righteous society. Yet Peer Gvni displays
some of the same revulsion against hypocrisy and
inequity that permeates the later plays.

It was Ibsen himselt who invited his compatriot,
Edvard Grieg. to compose incidental music for Peer
Gynt. Grieg's initial impulse was to decline; he felt
that the nature of the play made music a question-
able addition, and, perhaps more important, ne was
put off by the playwright's attacks on the apathy
and vacillation of the Norwegian people. Neverthe-
less, Grieg took up the task of composing the music
in the summer of 1873. Progress was slow and spas-
modic, and it was not until the summer of 1875 that
he completed the score. The first performance of
the Ibsen-Grieg Peer Gvnt was given in February
1876 in the Christiania Theater in Oslo. Grieg was
then in his early thirties, and this music, sc reluc-
tantly composed, established his name the world
over. A dozen years later, Grieg extracted an or-
chestral suite ot four numbers from his score and
had it published as his Peer G vnr Suite No. 1, Opus
46. Five years after that, in 1893, he put together a
second suite from Peer Gynr, which became his
Opus 55. but it never achieved anything like the
popularity of the first.

Grieg himself paraphrased the action of Ibsen’s
play in the preface to the published score of the
second suite:

Peer Gynt, the only son of poor peasants, is a char-
acter of morbidly developed fancy and a prey to megalo-
mania. In his youth he has many wild adventures: for
instance, he goes to a peasants’ wedding and carries the
bride off to the mountains, where he leaves her to roam
about with wild cowherd girls. He then enters the king-
dom of the mountain king, whose daughter falls in love
with him and dances to him. But he laughs at the dance
and the droll music, whereupon the enraged mountain
folk wish to kill him. He succeeds in escaping and wan-
ders to foreign countries, among them Morocco, where
he appears as a prophet and is greeted by Arab girls.
After many wondertul guidings of Fate he returns home
as an old man, and, having suffered shipwreck on his
way, he is as poor as when he lett. The sweetheart of
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his youth, Solvejg, who has stayed true to him ail these
years, meets him, and his weary head at last finds rest
in her lap.

TIERE are in the catalog no recordings of the
complete score of Peer Gyvnt, which consists of
twenty-three individual pieces. In the early
days of long-playing records, Mercury released
a disc (MG 10148, mono) containing thirteen
of them. which featured a short performance by
Alfred Maurstad, Norway’s leading interpreter of
the title role, but that recording has long been una-
vailable. Of the three available discs that contain
more of Peer Gyni than just the suites, Sir John
Barbirolli's (Angel S 36531) is the one | recom-
mend. Not only does it include the most music (all
but one of the pieces of the earlier Mercury re-
lease), but it offers highly sensitive, poetic per-
formances and lumirous recorded sound. More,
the soprano soloist in the two songs of Solve)jg is
the splendid Sheila Armstrong.

Angel has also wisely issued the Barbirolli perfor-
mances in a sequence that embraces only the eight
sections that make up the two suites, along with
vigorous and graceful performances of Grieg’s four
Norwegian Dances (S 36803). Of the recordings
containing both the suites, | would again recom-
mend Barbirolli’s performances. or, alternatively,
the lyrical performances conducted by Gennady
Rozhdestvensky (Melodiya/Angel S 40048), with
Grieg's Lyvric Suite as disc companion. Where just
the First Peer G ynt Suite is concerned, no other
recorded performance can touch that of George
Szell and the Cleveland Orchestra (Columbia MS
6877), a rare example of near-perfect ensemble bal-
ance and refinement. Of all Szell’s recording tri-
umphs. this is one of the most treasurable, the more
so because it is in unexpected repertoire.

Of the available reel-to-reel releases, the most
dependable is Oivin Fjeldstad’s (London L 80020),
which contains the two suites plus the Prelude and
Dance of the Mountain King's Daughter. Barbirol-
li’s set of excerpts from the score is available in an
excellent cassette issue (Angel 4XS 3653 1), and for
a cassette issue of the two suites alone, | recom-
mend the straightforward if unsubtle versions con-
ducted by Richard Kraus (Deutsche Grammophon
921-015).
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The diagram at right as well us
the photograph on the oppo-
site page show the novel dis-
position of hoth instrumental
and microphonic forces for
Columbia Records’ quad-
raphonic SQ recording
(reviewed in this issue) of
Bartok's Concerto for
Orchestra, Pierre Boulez
conducting the New York
Philtharmonic.  This is
certainly an extreme —
perhaps even a unique —
case, but it illustrates the
probable outer limits of the
kinds of demands four-
channel recording will
soon be placing on the re-
production chain, of which
not the least important links
are the loudspeaker systems.

Julian Hirsch
discusses

GHOOSING SPEAKERS FOR

HEN we are asked —as we increasingly
are these days—‘*“What rear speakers
should I use in my four-channel installa-
tion?” it is tempting to give the *“‘safe’ answer: the
same ones you are using in front. From the stand-
point of four-channel listening quality at least, there
is little doubt that four identical speakers would be
the best solution. But there are other factors besides
listening to be considered, some of them indicating
that you might want to use different speakers in
front and rear (though not from left to right').
Assuming that you are starting from scratch, and
that you intend to listen only to four-channel, then
four small, high-quality acoustic-suspension speak-
ers would probably give you the best overall sound
per dollar of speaker investment. But what about
our present two-channel stereo, certain to be the

major program source for some time to come? The
four small speakers, with front and rear channels
coupled for two-channel stereo, could not equal the
sound quality (specifically in respect to bass repro-
duction) of two front speakers with the same total
cost. It might therefore be wiser for now to buy two
better-grade speakers for the front channels and
two lower-price units with compatible sound char-
acteristics for the rear. In most cases, mixing low-
and high-price speakers from the same manufactur-
er will give satisfactory results.

Since this approach admittedly favors two-chan-
nel reproduction, it is reasonable to ask to what
degree it compromises four-channel reproduction.
This question will most likely concern those who
already have a satisfactory two-channel setup and
are considering adding four-channel capability. If
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considerations of available space, decor, and pock-
etbook can be ignored, it is tempting to avoid any
compromise by simply duplicating the front speak-
ers for the rear. For most people, however, cost and
other considerations will be important, and the
question for them comes down to deciding just what
they expect from four-channel sound.

So-called *surround sound” recording tech-
niques, widely used for popular music and to a less-
er extent with classical works (see review of Bar-
10k’s Concerto for Orchestra in this issue), places
groups of instruments in a circle drawn about the
listener, and it can readily be seen that proper re-
production of this situation will call for identical
sound capability from each of the four speakers. If,
on the other hand, four-channel sound is seen prin-
cipally as a means of recreating and reinforcing
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those elements of concert-hall acoustics (echo, re-
flection, and **ambiance’’) that contribute to a sense
of the space in which a musical performance is tak-
ing place, satisfactory rear-channel results can be
achieved at appreciably lower power levels and
within a more restricted frequency range.

In all probability, four-channel systems will evgn-
tually have to cope with both of these recording
techniques, which makes the answer to the question
of compromise on the rear-channel speakers even
more critical for the long term. Since we have been
listening in four channels almost exclusively for
about a year, our practical experience in this grea
is now extensive. It is, furthermore, gained from lis-
tening to a wide variety of both matrixed and dis-
crete program material. At least six very different
types of rear speakers have been used, in a'l possi-

ds
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ble combinations, with several times that number of
equally diverse front speakers. Oddly enough, the
only combination we have never tried is four identi-
cal speakers!

It should surprise no one to learn (it didn't
us) that poor speakers used in the rear sound
just as bad there as they do up front. The sole
possible justification for inferior rear speakers is
that their purpose is ambiance reproduction only
(whether from real four-channel or synthesis tech-
niques). Since the level of the signals then fed to
the rear speakers is low, one should not, ideally,
even be consciously aware of their presence.
Unfortunately, the greater part of the sense of
“liveness” imparted by rear-channel ambiance
reproduction is contributed (contrary to popular
impression) by the lower frequencies, and it is
precisely at these frequencies that cheaper speakers
are most wanting. The so-called “passive” four-
channel systems (such as the popular Dynaquad)
that work from a conventional stereo amp ifier
require that the rear speakers used be at least as
efficient as those in front. This is because such
passive systems allot only a certain amount of
the total signal to the rear speakers, and there
is no way of increasing thg “drive” they receive
beyond this.

Once a reasonuble level of quality has been
reached. however, we have found that the specific
choice of rear speakers has remarkably little to do
with the overall four-channel listening experience.
Generally speaking, there are speakers costing as
little as $60 that are fully suitable for use in the rear
channels. no matter how good the front speakers
may be. Some of the most extreme price pairings of
speakers have produced a tharoughly pleasing four-
channel effect for us. These combinations included
a pair of $600 speakers in front with a pair of $70
bookshelf systems in the rear, a pair of very expen-
sive omnidirectionals in front with a pair of well-
known dirgct/reflecting speakers in the rear, and
numerous other unlikely combinations. There were.
of course, substantial differences jn sound quality
per se and some other differences ir] “imaging,” but
we felt that each of the various combinations none-
theless did justice to the program material.

The situation was quite different when we re-
versed the sound field, however, using the lesser
speakers in front and the better ones in the rear. It
would appear from our experiments that the domi-
nant sound character of a four-speaker system is
determined by the front speakers, regardless of the
distribution of the program material among the four
speakers. There seemed to be a disturbing spatial
anomaly when the rear speakers were audibly supe-
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rior in terms of frequency range and smoothness of
response. (1t would be well to interject an important
point just here: keep in mind that, throughout our
discussion, we are assuming the use of speakers
selected from among the best performing units at
the particular price level. With speakers, there is no
necessary correlation between price and perfor-
mance, and it is therefore possible to buy a pair of
speakers for, say, $150 that perform better —or, of
course, worse —than another pair selling for per-
haps twice that amount.)

Mixing omnidirectional or reflecting speakers
with conventional front radiators might seem to be
as unwise as mixing gin and scotch, but in practice
we found that the results were far from unpleasant
and did not cause sonic upset. Nevertheless, based
on our experience with a limited number of such
combinations, we would suggest that the use of four
speakers with approximately similar dispersion
characteristics is advisable. In fact, given reasona-
bly wide-range units, we suspect that polar disper-
sion is one of the factors that must be most carefully

atched for four-channel reproduction. As for the
omni-vs.-directional speaker argument, the new
battle lines with respect to four-channel have
scarcely been drawn, and it is sufficient to say that if
you prefer one or the other for two-channel listen-
ing, you will probably he happiest with the same
type forfour.

A NOTHER factor somewhat related to the choige
of rear speakers is their placement in the room. Itis
a large and complex subject, involving as it does not
only room size and shape, but extremely intricate
questions of speaker phasing as well. It deserves =
and will get —separate tregtment at a later date, but
we would like to make one small point here: the
conventional or idealized rectangular configuration
with the listener in the center may not-always be
practical in a room (it was not, in our case), but this
should not deter you from placing the rear speakers
wherever they will fit. Fortunately for all of us —lis-
teners, record companies, and equipment manufac-
turers alike —four-channel programs so far are not
nearly as “discrete” as the optimum yse of the me-
dium allows even now, and it is of course étil! un-
dergoing further development. The localization of
sound sources is usually rather vague, even with
elaborate electronic hardware, and it often makes
very little difference whether a rear speaker is be-
hind you, beside you. or alonga sjde winll. Byt to my
ears at least, even less-than-optimum four-channel
sound is far better than rno four-channe!,, and it is
well worth the effort and expense requifed tQ
achieve it.
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STEVIE
WONDER

“I never expected things
to be this pleasant”

By JOEL VANCE
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S TEVELAND MoRRIs of Saginaw, Michigan, born black
and blind and the third of six children. became *'Little
Stevie Wonder™ at the age of twelve with the two-part
single Fingertips, a rowdy good-time display ot harmoni-
ca virtuosity and his first hit record. Since 1963. he has
been consistently and at times even wildly popular. His
best-known performances are Uptight. I Was Made To
Love Her. his version of Bob Dylan's Blowin™ in the
Wind, For Once in My Life, Ma Cherie Amour, Signed,
Sealed, and Delivered. I'm Yours, Superstition, and You
Are the Sunshine of My Life.

The **Little”” was dropped from his name some years
back, and the harmonica became subordinate to his key-
hoard work as he became more ambitious musically. And
s0, on turning twenty-one two years ago. Wonder took
most of the money he had earned from his recordings and
personal appearances. moved tfrom Detroit to New York.
and began practically to live in recording studios. In addi-
tion to piano, clavinet. and drums. he mastered the Moog
and Arp synthesizers. The material he began to write was
ditferent from the straight-ahead tuneful entertainment
that had made him famous. He also began to produce his
own records, and the net result was the album **Music of
My Mind,” which increased his fame and won him new
respect both inside and outside the industry.

| isolated myself.”” Wonder says. ‘| wanted to find the
right way to express myself. | did all the parts on the al-
bum because | didn't have a group at the time. | wanted
10 make people aware of some things. Things don’t get
better automatically; the only way tor something to get
better is to check it out.™

Ewart Abner, president of Motown Records. and be-
fore that head ot the label’s personal management compa-
ny. recalls a meeting he had with Stevie. “He was about
nineteen then. He used to remind me that his day was
coming. that when he turned twenty-one he was going to
do what he wanted to do. | used to ask him—or tell him—
to do things. and he'd say, “Okay. but when I’m twenty-
one |I'm going to have things my own way. I don’t think
you know where I'm coming trom. | don’t think you can
understand it.”

Abner quickly grew to understand and appreciate
Wonder's point of view. Backstage at a Carnegie Hall
concert, at which Abner presented Wonder with gold and
platinum records (for Superstition and the “Talking
Book™ album), Wonder suddenly had a rush of inspira-
tion. *‘Get something to write on; it’'s coming now.”” Ab-
ner grabbed a small brown shopping bag and took down
the lyrics to Al Is Fair in Love, a ballad that will appear
on Wonder’s latest album, *‘Inner Visions.”

At the recording session for the new album, Abner
cued Wonder on the lyrics by speaking through a micro-
phone (which connected directly to Wonder's earphones)
as Stevie overdubbed the vocal. Abner read in a calm but
affecting voice. and Wonder took the lyrics and ran them
through his quicksilver pipes.

Wonder is a furiously active and productive musician.
He never knows when to stop, and, considering his talent,
there is no need to—except for breath. At the TV taping,
he launched his backup group, Wonderlove. into a thir-
teen-minute version of Superstition which interpolated an
improvised song about the program itselt. Between takes,
he picked out a delicate and charming bossa-nova-ish
tune that he thought he might “‘give to the show” —
whereupon his lawyer began rattling off, in a genial way.
what the legal ramifications of such gifts are. Even atter
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the taping was finished, Wonder continued to play for the
sheer joy of it. He had had a good time, although he ad-
mitted that. after three hours of intense music making, he
felt a lirtle tired.

Stevie doesn't tire easily. When on tour, he keeps a
clavinet and a Sony 550 tape recorder within easy reach.
*Sometimes he’ll call me at two in the morning,” reports
his aide-de-camp Charles Collins. “‘and he’ll say, ‘Char-
ley.come to the room right away!" I ask him is there any-
thing wrong, and he tells me, *No, but | just got this song
and you've got 1o hear it.” He’s just waked up, you know,
and a tune is in his head. It doesn’t come from a dream
necessarily: he just wakes up and it’s there.”

But inspiration does occasionally strike at really inop-
portune times as far as the conscientious Collins is con-
cerned: *We’ll be in the dining room and VP'll order him a
steak. Then he gets a song idea and the steak gets cold.
lLater on he'll eat cookies. I get a little worried.”

‘ ~ HEN | met Wonder for this interview we sat at a ta-
ble in the bar/restaurant of the New York hotel he was
staying in. He wore a white. fuzzy tam-o-shanter, a light-
toned leather vest over his bare chest. and a beaten silver
amulet hanging from a chain at his neck. The hotel staff
knows and likes him; the muiire d' came over to shake
hands. Stevie ordered a large tumbier of orange juice with
two raw eggs in it, a small milk on the side. and a plate of
rolls and butter. No cookies.

| started at the beginning: since he was already a per-
torming professional at age twelve. did he ever think he
might have gotten trapped in the role of child prodigy?

*1 didn’t worry about being this or that. If music was
really my life 1 could get into a lot of other things. I just
let it happen.”

There was a little more to it than that, of course, though
happenstance played its part. | recalled a remark by a
former Motown producer that the *‘Detroit sound” of the
early Motown days was actually the result of the acousti-
cal limitations of a small, converted-garage studio. But in
that studio there were some real musical talents at work:
for example, the “sound” in those days was particularly
characterized by a brand of strong, relentless drumming
that was exasperating to British musicians because they
couldn’t imitate it. Wonder grinned and told me the drum-
mer’s name was Bennie Benjamin.

“He was really great. He died a few years ago. He
could have been recognized. but | don’t think he was in-
terested in that. He was «hvavs late for a session. He
would show up”—Wonder laughed with the memory —
“with the wildest excuses for being late. ‘Oh. man, | was
on my way here, drivin’ down the street. when there was
this elephant in the road —[’m tellin’ ya, man, it was a
elephant” We'd all say, ‘Yeah. yeah, Bennie. we know.’
But when he’d start to play, everything would be all right.”

Wonder’s last two albums, “Music of My Mind” and
“Talking Book.”” have altered the composition of his au-
dience as much as they have reflected his personal
changes. His following now includes many people who
seem to look to him tor spintual comfort and guidance, a
burden he accepts with grace. though it often means as
much as a grueling two and a half hours on stage.

“[t’s an exchange of emotions with the audience. It
keeps the momentum happening. | get as much as | give
.. . llike to feel excited when | work. Sometimes, yeah,
you’ll get an audience that isn’t working with you, isn’t
receiving you. so I'll cut the show a little short. But most-
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Stevie Wonder is soundlv bussed by his mother on the
occasion of his graduation in 1969 from the
Michigan School for the Blind in Lansing.

Right, hwo
generations of
music makers:

Jjazz's first horn
Miles Davis
congratulating
Stevie backstage
after the
youngster's
Copacabana
opening in 1970.

Below, Stevie and
Svreeta Wright
married in 1970
and later divorced.
but there is talk of
a recunci/iulion \
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ly I think they get pleasure from my music. | try to pass
on a little awareness to them —get them to think about
new things . . . even controversy, to an extent. All this is
important. | remember a girl came up 10 me once and said
she had been going to commit suicide, but then she heard
some of my music and she changed her mind. 1 told her.
‘I'm glad you did, and I’'m glad the music helped.’ You've
got to take responsibility, you've got to be there to help
the people who listen to you when they need help—1
mean, they made you; there has to be a reason why they
made you.”

Perhaps inspired by this line of thought about the often
complicated relationships between the performer, his
audience. and his fame, Wonder abruptly turned the ta-
bles: “What do you think —1'm asking vou questions'—
what do you think would happen if the Beatles got back
together? Would it be the same?"”

| told him 1 thought not, that it would be rather like
meeting a woman you had loved some years before: no
matter what you’d had together. too many things had
happened to you both in the meantime to start up again.
Wonder agreed — it was obviously something he had been
giving some thought to, something that had some per-
sonal meaning for him.

*No, 1 don’t think the Beatles would happen again.
Everybody has to find his own way. | have a song, All Is
Fuair in Love, on the new album . . . ‘All has changed
with time/The future none can see/The road you leave
behind/Ahead lies mystery’. . . . This may sound crazy.
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