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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
signal 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
it is switched on. It effectively 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 headset 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 monolithic IC
replaces 84 individual components 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
of line voltage changes and signal input.
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Two 15,000uF power supplies
eclipse anything now available
in integrated amplifiers.

Even at extremely low frequencies,
there’s stable power output, excellent
transient response and low total
harmonic distortion — not greater than
0.1% at any power level up to 60 watts
minimum continuous power per channel,
at any frequency from 20Hz to 20,000 Hz,
using 8 ohm loads.

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



The time has come to
completely re-evaluate
the standard you now
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 seconcary. 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.

Tae Tuners: TX-9100,
TX-8100, TX-7100

FIV front end — an encineering triumph
Thz height of sophisticaticn, :he TX-€101’s
s:zbilized, drift-free front end replaces
printed circuit boards with ccmpletely
metallized construction. The same used in
high precision communications equipment.
Employing three dual gate MOS FET’s
and a buffer circuit in the local oscillator,

Exclusive heavy gauge die cast aluminum
housing assures uncanny stability.
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there’s exceptionally high gain with
extremely low noise. Two tuted FF stages
with a 5-gang variable tuning capax itor
contribute to the highest sel2cfiviiw (90dB)
and astonishing FM sensitivity [15.V).
The exclusive use of a heavy gaug=die
cast aluminum housing assLres uncanny
stability.

IF section — the epitome of

advanced research

In the pursuit of excellence, signif cant new
IF section technology was develo2aed. The
result is optimum selectivity wi-h ¥ mimum

TX-9100 interlor view.
Chrome plated shielded front end
housing and multiplex section.



HIGH FIDELITY:*... The
performance of the SA-9100
is so exceptional and the
many extras in the way of
switching options, and so
on, so eminently useful,

that we find it the most
exciting piece of audio
hardware we’ve yet tested
from this company.”

STEREO REVIEW: *... The
TX-9100 unequivocally
outperforms anything we
have tested up to this time.”

.
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“..unequivocally
outperforms anything
we have tested
up to this time."”’

HI-FI STEREO BUYERS’
GUIDE: “(The SA-9100) is a
powerhouse of sound evel,
performance and features.
Works like something the
chief engineer had built

for his own use.”

“The Pioneer TX-9100
AM/FM stereo tuner offers
notably excellent perform-
ance and sound quality.”

oL aueacrioonrodicbictan ooy

AUDIO: “You can’t buy
better audible performance
than is achievable with
Pioneer’s new TX-9100
{AM-FM stereo tuner) at
any price.”

STEREO REVIEW: “This
(SA-9100j is an essentially
distortionless, bug-free,
and powerful amplifier with
exceptional flexibility ...

A highly complex array of
electronic circuitry has
been packaged into a
consumer product of
relatively modest price
without a trace of ‘haywire’
or slipshod assembly. It
almost seems a pity to hide
internal workmanship.”




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 taboratory
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.
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Main Control Curves
(Sub set at Flat)

The control amplifier: Twin stepped tone
controls custom tailor your listening.

Now you can make the most critical bass
and treble adjustments with supreme ease.
In fact, there are 5,929 tonal combinations
to suit your listening room acoustics and
to compare or compensate for component
frequency response.

On the SA-9100 and SA-8100 four
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,

+ 6dB 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.

Sub Control Curves
(Main set at Flat)

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, with no greater than 0.1% total
harmonic distortion. It’s an incredible
achievement.

Level set, volume
and loudness
contour controls
adjust to listening
preference

Three controls
working together
adjust to any degree
of loudness. The
level set control is
the primary volume
control. Its 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 treble, it may also be used

20KHz

additional convenience. A separate flip
type lever control for instant switching
between the more widely used tuner and
phono 1 and any other single program
source. Incidentally, both switches are
shieided to protect the input against
undesirable extraneous signal pickups.

Two-way tape duplicating and moritoring
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 direction, 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 control

This special 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 chms).

Two-position 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

Tape 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—S8/N 2-70dB | 2-70dB | 1-70dB
Tuner—S/N 1-90dB | 1-90dB | 1-90dB
Outputs

Speakers 3 [ 2 2
Headsets 1 | 1 1
Tape Rec. 2 2 2

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

more advanced the positlon
of the level set control, the
lower the effective range of
the lcudness contour.

The original and positive
speaker protector circuit
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 muitiple function rotary
switch for microphone, phono 2 and two
auxiliaries, Pioneer has included an

2 z I
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Convenient program source
selection switch & control lever.

WPIONEER
when you want something better

Check No. 25 on Reader Service Card
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SA-7100 20 watts, minimum

Continuous power output per channel, both channels driven
into 8-ohm loads, at any frequency from 20 Hz to .20,000 Hz.
at no more than the total harmonic distortion indicaied.

Rated Power

Rated Maximum Total Harmonic Distortion

SA-9100 60 watts, minimum 0.1%
SA-8100 40 watts, minimum 0.3%
0.5%

This new lineup of Pioneer tuners and
amplifiers is unquestionably the most
advanced available today. Yet despite
this overwhelming sophistication, they’re
sensibly 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—$449.95; SA-8100—%$349.95;
SA-7100—$249.95
TX-9100—%$349.95; TX-8100—$249.95;
TX-7100—%$199.95
While not discussed here, Pioneer is also
introducing the SA-5200 stereo amplifier
and the TX-6200 stereo tuner for high
quality hi-fi on a low budget. Only $139.95
each, with walnut cabinet.

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie,
New Jersey 07074

West: 13300 S. Estrella, Los Angeles
90248 [ Midwest: 1500 Greenleaf, Elk
Grove Village, lll. 60007 / Canada: S. H.
Parker Co.



RESIDUE
PROOF

Every record cleaner claims to remove
dirt. But never mentions what it leaves
behind. Recent independent tests
show that this omission may be more
than just oversight. See for yourself.

5009 or Greater Residue
than d1
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In the beginning there was
foldedhornbassreflexacousticsuspension.

And nowBIC VENTURI

For about 40 years, speaker designers
have been juggling the characteristics they
wanted from speakers: Compact size. high
efficiency, high power-handling, and deep
ranging, pure, clean, gut-reaction bass.

They tried folded horns:efficient,
clean, good power-handling, but too
large for most homes, quite expen-
sive. They tried the bass reflex:
Efficient, compact, but limited by
uneven, one-note bass. Ditto the
labyrinth, but far less efficient.

Today's favorite,the acoustic
suspension: Compact, smooth,
deep-ranging bass. But inef-
ficient (requiring costly,high-
powered amplifiers)and limited
dynamic range.

A virtue here,a virtue there
-— but all with corresponding
compromises.

Ironically, the principle
that combines these objectives
into one compact cabinet has been
around for some 180 years: The
VENTURI principle of fluid motion
transformation, reapplied in a form
better suited to acoustics (patents
pend). Our simplified diagram shows
how the scientifically formulated VENTURI
coupled path functions as a step-up trans-
former. Up to 140 times more bass energy
comes from the duct than comes directly frcm
the woofer. And bass is reinforced broadly
over the low frequency spectrum, not at a
single "tuned" frequency.

The BI-:C VENTURI coupled path also
operates as a low pass acoustic filter,
cleansing harmonics and distortion compo-
nents from the bass waves. So, the bass not
only goes down further and is louder, it's
cleaner and more natural. And reguires a
fraction of amplifier power of other

speakers of comparable size and performance.

Yet, even though B-I:C VENTURIS need less
amplifier power, they can handle more.This
new principle eliminates compromises in
cone, suspension and magnetic design to
"match" cabinet characteristics.

Above the woofer, you can see our mid-
range. To match the exceptional high
efficiency of the bass section, we had to
invent a new horn, combining two different
types of flare, conical and exponential,
BICONEX™ (pats pend). It provides wide,
smooth dispersion in both horizontal and

vertical planes, so placement in the home
won't be critical. BICONEX covers the full
midrange to well beyond 15,000 Hz without
erossover network interruptions, for
distortion-free, smooth response.
Our super tweeter handles just
a half octave from 15,000
_to over 23,000 Hz. While
® you can't hear single
| frequency tones in that
range, the accuracy of
musical "timbre"
depends upon those fre-
quencies being added in
proper proportion to
the complex tones you
do hear. An important
subtlety.

Because you hear
i less bass and treble at
low and moderate levels,
we built a DYNAMIC TONAL
COMPENSATION circuit
(patents pending)
into the speaker. It

as sound pressure output changes,
automatically. Amplifier "loudness contour"
controls can't do that. Result: aurally
"£1at" musical reproduction always, regard-
less of volume control settings.

Our Formula 2 is the most efficient
speaker system of its size, yet can be used
with amplifiers rated up to 75 watts per
channel! Feormula 4 has deeper bass and can
be used with amplifiers up to 100 watts.
Formula 6, the most efficient, will handle
125 watts. The Formula 1, newest and
smallest model, handles up to 50 watts and
needs only a few watts input for clean,
high level sound. Hear them at franchised
B-I.C VENTURI dealers. Or write for brochure:
BRITISH INDUSTRIES CO.,Westbury,N.Y.11590,
Div.of Avnet, Inc.

B-1-C VENTURI <

Check No. 9 on Reader Service Card
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audio tests
the complete
and easier
way

The Cookbook is a free booklet of
simple test procedures for anyone
with a basic technical background.
The audio specialist too will find
the procedures provide new time-
saving ways to spec and trouble-
shoot audio amplifiers. With the
Cookbook procedures and a
moderately-priced 5L4N Spectrum
Analyzer you can spec, troubleshoot,
and produce graphic results like
those shown. We'll be happy to mail
you a free copy of this valuable
booklet. Write Tektronix, Inc., Box
500A, Beaverton, Oregon 97077.

In Europe, write Tektronix Limited,
P.O. Box 36, St. Peter Port.
Guernsey, Channel Islands.

TEKTRONIX
- committed to
technical excellence

Check No. 37 on Reader Service Card
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Joseph Giovanelli

Record Changer Muting Prob-
lem

Q. When the tonearm on my re-
cord changer comes down on a re-
cord, | hear a thump in my right
speaker only. Otherwise the changer
performs well. Could this noise be
caused by a bad ground on my cart-
ridge or improperly grounded chan-
ger frame?—William Hernandez,
FPO, Spain.

A.l do not believe your thump
problem relates to grounding. When
grounding problems develop, they
usually produce hum and/or low-
ered signal.

Record changers usually have a
muting system designed to prevent
any sound produced by the cartridge
from being audible during the change
cycle. This muting system should
come into play just before the tone-
arm lifts from the surface of the disc
and continue until just after the sty-
lus has set down on the next record.

The purpose of the muting is to
eliminate the annoying thumps asso-
ciated with the lifting and landing of
the stylus. Besides being annoying,
this thump is potentially damaging to
some speakers used with high-pow-
ered amplifiers. Because you hear a
thump on just one channel, at the
time of stylus set-down, it's apparent
that the muting contacts are not
working in this particular channel.

This could result from oxidation of
the contacts, or being bent so they just
don’t make physical contact. You'll
need to trace this down visually. Of-
ten careful examination underneath
the chassis will reveal the trouble and
permit its repair. In some cases you'll
have to get a service manual from the
manufacturer, or take the changer to
a repair dealer.

Changes in Auditorium Acoustics
Q. Why does dance music played in

an auditorium with few people in it let
the vocals over-ride the instruments
when similar music played in a crowd-
ed auditorium tends to submerge the
vocals under the instruments?—Mel
Burgess, Oakville, Ontario, Canada.

A. When an auditorium is empty,
sound is reflected from one wall to
the other, and from floor to ceiling
(and back) unless appropriate acous-
tic treatment has been applied. The
sound produced in such an area is
often harsh and unpleasant, with
highs which are too strong. Under
these conditions, singers’ voices may
be projected clearly and very up
front.

When the auditorium is filled, the
people act as sound absorbers. Un-
der these conditions the sound does
not reflect as much as it did when the
room was empty. Because highs are
more readily absorbed than lows, the
crispness of the singer’s voice tends to
get lost, placing the voice further
down in the mix.

Repairing Cracked Speaker Cones

Q. | have a 12-in., high-efficiency
speaker which has a crack in the cone
extending 2 in. from the outer rim
toward the center. Can | repair this
crack without completely ruining the
speaker’s performance?—P.G. Ruuth,
North Highland, Calif.

A. If a speaker cone is cracked but
not badly torn, repair is relatively sim-
ple, and will not degrade the per-
formance of the speaker greatly.

Cut a piece of onion skin paper just
a bit wider and longer than the crack
in the cone. Place a bit of glue, such as
Elmer’s, both on the cone and on the
patching strip. Accurately align the
strip over the crack. Place a finger
under the cone to support it gently
while you smooth the paper down.
When the glue hardens the repair is
complete.

About The Cover: Spring is just
around the corner, and we
thought that you might like to
see the current crop of phono
cartridges in our garden.

If you huive a problem or question on audio, write to
Mr. Joseph Giovanelli, at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa. 19107. All letters
are answered. Please enclose a stamped, self-
addressed envelope.
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Before you buy a manual turntable,
consider what"manual”really means.

"Manual" means more than just "single play.”
Every time you play a record, you must pick up the
tonearm and move it to the record. And at the end of
play, you must stop whatever you're doing, go to the
turntable and return the fonearm to its resting post.
All by hand.

Not only is this incon-
venient, it's also risky, be-
cause the business end of a
tonearm is virtually weight-
less. Handling it without
damage to the delicate stylus
and your fragile records
takes a very steady hand.

What about
the automatic's extra
moving parts?

An advantage often
assumed for the manual
turntable is simplicity: few
moving parts. The automatic
turntable does have addi-
tional parts, but they serve
only to move the tonearm to
and from the record when
cycling. During play, a fully
automatic Dual turntable has no more moving parts
than a manual: motor, platter and drive system.

What's more, every manual turntable requires
one additional moving part that no Dual ever
requires: you.

Why many manual turntable owners
switched to Dual.

From warranty cards, we know that many Dual
owners formerly owned manual turntables and
switched to enjoy Dual's quality performance plus
fully-automatic convenience and safety.

For many years, more audio
experts— hifi editors, engineers
and record reviewers—have

owned Duals than any other make of quality
turntable. So have the readers of the leading
music/equipment magazines. Certainly no group is
more concerned about record protection and the
quality of music than these people.

Even the lowest
priced Dual, model 1225, at
$129.95 has more precision
than you are ever likely to
need. As for the highest-
priced Dual, the $400
electronic, direct-drive
model 701, test reports have
been extraordinary. Most
independent test labs
acknowledge that its rumble,
wow and flutter are below
the measuring capability of
their test equipment.

A word for those
who still think they
want to play manually.

Despite all the above,
you may still prefer to play
your records manually.

The Dual fonearm gives you
this option, because it is as free-floating during play
as any manual-only tonearm. Thus you can always
place it on the record or lift it off —manually.

However, we predict that you will soon take
full advantage of the convenience and security of
Dual's full automation. Which is what most Dual
owners prefer.

And considering what kind of ‘
people own Duals, that's something m
you really should consider.

- United Audio Products
- 120 So. Columbus Ave.,
Mt. Vernon, N.Y. 10553

Exclusive U.S. Distribution Agency for Dual

The multi-play automatic Dual 1229Q, $259.95; Other multi-play
automatics from $129.95. All less base and dust cover.
Single-play automatics are the Dual 601, $270; and the electronic
direct-drive Dual 701, $400. Both include base and dust cover.

Check No. 38 on Reader Service Card
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Why not get
all the music
you paid for?

You've built your music library with
a critical ear and a good amount
of money.

Have you considered that your
present amplifier might be short-
changing your listening with ele-
ments of distortion and hum or
noise?

You're entitled to pure unadulter-
ated music .. . the original. Noth-
ing more, nothing less.

And this is the whole idea of the
Crown DC-300 A.

“Like lifting a curtain” was how
one Crown owner described his
experience.

Why not get an amplifier that gives
you all the music in your collec-
tion, but no more than that!

Make this simple comparison:

(1) Listen with a critical ear to
your favorite recording at
home; then

(2) Listen to that same recording
with a DC-300 A at your Crown
dealer.

We rest our case on your ears!

Power output: 155 watts/channel
min. RMS into 8 ohms stereo. 300
watts min. RMS into 16 ohms mono,
over a bandwidth of 1-20,000 Hz, at
a rated distortion of 0.05%. Inter-
modulation distortion less than
0.05%, 0.01 watt to rated output,
into 8 ohms stereo, 16 ohms mono.

Is Crown crazy?

To guarantee parts and
labor, and pay for round-
trip shipping for three full
years. (We'll even send you
a shipping carton if you
didn’t save yours.) That
takes nerve ... and faith in
your product!

At Crown, reliability is a way
of life. Long life . . . with you.

crouwn

WHEN LISTENING BECOMES AN RART.
Check No. 10 on Reader Service Card

[ Tape Guide
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Herman Burstein

Tape Deck Options

Q. I have a KLH Model 41 tape deck
which has been modified to use the
Scotch Dynarange series of tapes.
This was done according to factory
specifications by a qualified techni-
cian. The deck works perfectly with
Dynarange tape. My question is:
What other tapes will it work equally
well with, if any? | am particularly
interested in your opinion about how
it would perform with the new
BASF low-noise, high-output tape,
TKD-SD tape, and Sony SLH-180.
Do all of these tapes require approxi-
mately the same bias setting? Is
it the same setting | now have after
the Modification for DynarangeP |
realize the real test is to try them,
but that can get expensive.—E. W.
Hodges, Newark, Del.

A. Conventional tapes of various
brands require very nearly the same
bias for optimum performance.
Similarly, low-noise tapes require
nearly the same bias as each other,
although somewhat different bias
than conventional tapes (low-noise
tapes require somewhat more bias).
In order for one manufacturer to com-
pete with others making the same
general kind of tape, he cannot afford
to require substantially different
bias. On the other hand, for fine
adjustment of a tape machine in
order to extract the most out of it in
terms of good performance (flat
frequency response, high signal-to-
noise ratio, and low distortion), bias
may have to be adjusted slightly from
one brand of tape to another. In other
words, for a given kind of tape, one
setting should do pretty well for most
brands of tape.

High Frequency Loss

Q. ! have a Uher 24 Special (Model
9000 in America, | believe). | have
played it an average of 5 to 10 hours

6
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per month over a four-year period,
and have cleaned the heads about
every two months with isopropyl
alcohol. However, | never demag-
netized the heads until very recently.
During the past year | have noticed a
loss volume and a loss of high fre-
quencies, usually in one channel,
but sometimes in both. | again
cleaned the unit, which didn’t help;
then | checked the circuitry and the
alignment instructions accompany-
ing the recorder, which didn’t help
either. Finally | decided that demag-
netizing was the factor that | had
overlooked. Furthermore, | read about
“wet demagnetizing” with tape
head cleaner and decided to try that.
The results were marvelous. But, alas,
these good results were very short
lived. On repetition of cleaning and
demagnetization, | found that the
improved sound quality would last
only about 70 to 30 seconds before
deterioration again set in.—Stephen
R. Snow, Eugene, Or.

A. It may be that you are operating
your machine too soon after cleaning
your heads, so that the still-wet heads
are picking up tape oxide. The result-
ant slight spacing between the tape
and the heads (specifically the play-
back head) causes high frequency
loss. More likely, the problem lies
in a worn head, with too wide a gap.
Therefore head replacement is indi-
cated. You should take your machine
to an authorized service. agency,
unless you have the technical compe-
tency and necessary test instruments
yourself.

if you have a problem or question on tape recording,
write to Mr, Herman Burstein at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa. 19107. All letters
are answered. Please enclose a stamped, self-
addressed envelope.
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The . A-23400 oo

astereo deck...

Play pre-recorded tapes,
or make tkem yourself — °.,
tailored te your specific

tastes, your changing
moods.

a4-channel deck...

Enjoy the exciting world
cf true 4-channel sound —
four discrete tracks on
tape. :

a4-track Simul-sync
recorder...

If you pk:y a musical
instrument, or know
someane who does, take
*ull advantage of the
A-234)’s music making
zapabilities. With Simul-

sSync, yom can record
each part of the tune,
one track at a time,

in synchronization, until
all of the music is the
best it cen'be.

a suparb machine for
only $739.50...

No mztter how you use
the A-2340 —to learn, to
create, to enjoy — you can
count on using it for a
long time. It was made to
withs-and the paces you'll
put itthrough. And that’s
as it sheuld be.

‘We zdadly invite
comparisons, and we'd
like you to hear the
A-2540, vo operate it
vourselL You'll find that
our retailers are well
informed and helpful in
general, rare qualities
so there can't be many of
them Yeu can find the
one nearest you by calling
1800) 4474700* We'll pay

: for the call.
The leader. Always Ias been. *In llinois, cali {800) 322-4400,

TEAZ Corporation of Amearic 1, 7235 Te egraph Road. Mon-ebello, California 90640.







- Ournewseries is
so advanced,we expect our
first customers to be

Audio Research & Crown.

They’ll haul it back to their labs.
And play it.-And play with it. And in
general, examinet to pieces to find
out How We Did It.

Sony’s Vertical Field Effect
Transistors: What our
competitors are eating their
hearts out about.

It'sa shame the term “state of the
art” hasbeenworn ragged n dozens
of “Thisis It, this is finally and really
it"stereoads. Because anyone inthe
businesswill tell you that V-FET’s are
the biggest thing since the invention
ofthe vacuumtube. V-FET'scombine
al! of the advantages of bcth triode
vacuum tubes and convantional
transistors. With none of their dis-
advantages.

But nobody else can take ad-
vantage of these.advantages yet. Ask
anybody else how their V-=ET’s are
coming. The responses will range
from a forthright and candid “we're
working on it,” to an equa ly forth-
right and candid “buzz off:"Sony is
the first company in the world mak-
ing commercially available equip-
ment with V-FET’s. A power-amp.and
integrated amp.

Herewith a partial and over-
simplified explanation of just what
in the world we're talking about.

Triode vacuum tubes:
Pros and cons.

To belabor the obvious for a
moment, in amplifiers, the name of

thegame isdistortion. And until now,

triode vacuum tubes have yielded
the lowest levels around. That’s be-
causeof their non-saturating voltage
versus current characteristics. Also,
they do not suffer from carrier stor-
age effect (which is standard equip-
ment with regular transistors, and
causes notchdistortion and deterio-
ration in transient response).

So much for the good points of
tubes. They also tend to be ineffi-
cient, beginto deteriorate as soon as
you use them, and wear out. Their
high impedance characteristics gen-
erally require an output transformer
todrive the speakers. And there’s no
way you can set up a true comple-
mentary circuit with vacuum tubes,
so there's no way you can get true
wave form symmetry.

Harmonic distortion components.
Conventional Transistor The wave of the
of the past. future.

——

et EH

Transistor switching lag. t
One reason nearly everyone will be
switching to V-FET’s.

The lack of lag with V-FET's.

Conventional Bi-polar
transistors: Pros and cons.

The advantages of bi-polar tran-

* sistors can be dealt with:in a sen-

tence. They're very reliable, very
efficient and last almost forever.
But there are a number of bugs in
the ointment.

Bi-polar transistors can become
saturated with current. And they all
cause switching lag distortion. To
obtain acceptably low levels of dis-
tortion, plus wide frequency re-
sponse, you need to pump in a lot of
negative feedback. Which can make
the amp unstable.

Plus (at no extra charge), as they
heat up, bi-polar transistors have a

©1975 Sony Corp.of America.Sony,9 W. 57 3t N.Y., N.Y. 10019. SONY is a trademark of Sony Corp.
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marked tendency toward thermal
runaway (which is a fancy way of
saying they try to self-destruct).

V-FET's: All pros. And that’s
no con.

First off, V-FET's are very reli-
able, very efficient and last almost
forever. They also match the highly
definedtonal cuality previously pro-
vided only by vacuum+tubes. V-FET's
don't become saturated with current.
But at the same time, they protect
themselves as- temperatures build
up. So there’s no possibility of ther-
mal runaway. Their low impedance
characteriszics mean no output
transformer (the less gizmos in the
circuit, the better the sound). The
use of V-FET’s allows for better con-
trol of negative feedback, making
the amp more stable. V-FET's don't
have carrier storage effect to cause
switching lag. And you can use
V-FET’s to build a true complemen-
tary circuit, thus obtaining true
wave form symmetry. And isn’t that
what it's really all about?

One moretting. Wed be less than
forthright and candid if we didn't
admit that our new amplifiers are a
bit pricey. As much as $1300a piece.

At Sony, we've always main-
tained that, in the end, the best way
to buy equipment is to hear it for
yourself. So we're making what’s
probably the best offer you've ever
heard. Have your dealer hook up our
new V-FET equipment against any-
thing made by anybody. If we sound
sure of ourselves, we are.

And we're sure yourown ears will
tell you we've got the best sound
you've ever heard.

SONY

Check No. 65 on Reader Service Card




[ Behind The Scenes

audio press junket arranged by

Philips and AKG, and covered
some of the interesting new develop-
ments we were shown at the Philips
facilities in Eindhoven. The second
half of our trip was through the cour-
tesy of the AKG company, and early
on a Sunday morning we flew from
Amsterdam to Vienna where AKG is
headquartered.

Once installed in our hotel, those
who had the stamina were free to ex-
plore the historical sights and to soak
up the gemiitlicheit of the living
monument that is Vienna. The last
time | was in Vienna just happened to
be the day after the Russian occupa-
tion of the city ended, and a tearful,
joyful populace was celebrating.

There was still quite a bit of damage
from the bombing and shelling of the
war, but as was apparent to our press
group on the occasion of this visit, a
major proportion of Vienna's histori-
cal buildings and landmarks had mira-
culously escaped destruction.

| must say that AKG really went ““all
out” in entertaining us. Early Sunday
evening a group of AKG executives
met us at our hotel and invited our
press group to climb into an assembly
of 18 horse-drawn open carriages, and
then this procession was given a tour
through the streets and byways of
Vienna. Of course, |1 gave my most
gracious “Queen Elizabeth 2nd”” hand
waves to the people lining our route,
as we wended our way into the cob-
blestone courtyard of the Palais
Schwarzenberg. Our group was es-
corted into a reception room, a great
high-ceilinged place aglitter with
crystal chandeliers, the gleam of par-
quet floors, hung with rich tapestries
and paintings, and in one corner,
standing fully 8-ft. tall, one of those
incredible blue and white porcelain
stoves so reminiscent of the Haps-
burg era. A bar was at one end of the
room and while we enjoyed our
champagne and orange juice (very
“in’" and very European!), we were
formally introduced to our hosts.
Feeling that we had somehow be-

I-AST MONTH | reported on the
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Bert Whyte

come a part of a typical Viennese
operetta, we made our way into an
opulent dining room, and as we
started on our delicate smoked
sturgeon with whipped cream/horse-
radish sauce, we heard the Third Man
Theme, played on the zither by none
other than the composer, Anton
Karas. At the conclusion of our superb
dinner, Dr. Gorike, the head of AKG
gave us a welcoming speech and an
outline of our activities in the techni-
cal aspects of our visit.

AKG—Akustische und Kino-Gerate
GmbH—was founded some 29 years
ago by Dr. R. Gorike and Herr E. Pless
for the production of film projectors
(that’'s the Kino in the company
name). In their work a need arose for
a microphone which would record in
one direction while discriminating
against the unwanted background
noise of the projector. Thus in 1953,
they marked the AKG D-12 cardioid
dynamic microphone which quickly
established AKG’s reputation as a
manufacturer of high-quality micro-
phones.

From that point on, microphones
became the principal product of AKG.
Mass production methods were
developed to produce high-quality
dynamic microphones at a reason-
able price and their types D-11, D-19,
D-24 and D-119 became a familiar
sight in recording studios throughout
the world. Early on, AKG did pioneer-
ing work in the manufacture of con-
denser microphones, one of the most
famous being the C-12, which fea-
tured remote control change of pick-
up patterns. As manufacturers of elec-
tro-mechanical transducers, it was
only natural that AKG would under-
take the production of headphones,
and many high-quality types
emerged, including back in 1959, the
first“open-aire” types, which are now
becoming so popular.

In the ensuing years, AKG has be-
come one of the best-known manu-
facturers of dynamic and condenser
microphones. Their latest dynamic
microphone, the D-200, has created
great interest because of its unusual

SiacnRBdaalaons oy

design. It is known as a "“two-way”
cardioid as it employs separate high-
frequency and low-frequency dia-
phragms and a crossover network, as
in many loudspeaker systems. In the
tield of condenser microphones the
model C-414 is quite versatile with
patterns switchable from omni-
directional, carioid, hyper-cardioid,
and figure eight. The C-451is a whole
system of condenser mikes with the
mike handle containing an FET pre-
amplifier, and accepting seven inter-
changeable “capsules’” of different
pick-up patterns. The same system has
now become available with electret
capsules.

With growth has come diversity,
and AKG is in the fields of digital
delay, artificial reverberation, and ul-
trasonic transducers. The company
holds over 600 patents in electro-
acoustics. More than 750 people are
employed by AKG, and they have
expanded to facilities in Munich, Lon-
don, and Zurich. As mentioned last
month, AKG products are marketed
in the U.S. by North American Philips
Co.

On a Monday morning, a half-hour
bus ride brought our group to the
AKG factory. There we met a number
of the AKG engineers and scientists,
including Chief Engineer W, Fidi, and
inspected some of the extensive re-
search facilities. Then with the aid of
AKG marketing director Herr H.
Schnabel, Herr Fiki, and several other
engineers, we all sat down to a sort of
AKG products symposium and “inter-
change of ideas” conference,

With AKG's involvement in electro-
mechanical technology, it wasn’t too
surprising when it was announced
that they were entering into the
manufacture of phonograph cart-
ridges. Sometime during 1975, a full
line of magnetic cartridges will be
introduced, including a special model
for the CD-4 quadradisc. A thorough
briefing on the special qualities of
various AKG microphones followed,
in preparation for the next day’s in-
spection of the production facilities.
Following this we were shown the
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I ) ing prevents
any discernible
record wear.

Empire’s new /

wide response
4000D *series phonoy

cartridge features our ‘ Every Empire
exclusive “4 ;f/ ) long-playing cartridge
Dimensional” "2 is fully shielded with 4

poles, 4 coils and 3 magnets
(more than any other brand).

diamond
stylus tip.
Thls phenomenal

track arry record below 1

ram and trace all the way For a free R #
to 50,000 Hz. Guideto Sound |\ |
\W\/b Design write to:
s 44 EMPIRE SCIENTIFIC CORP.
Empire s - Garden City, /i
Dimensional \ Ny 11530, =¥ b

diamond has a
0.1 mil radius of
engagement yet

ey e ENPIFE
required for track- Mfd. U.S A.

* Plays any 4 channel system perfectly. Plays stereo even better than before.
Check No. 13 on Reader Ser
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AKG digital-delay system, which is
somewhat similar to the Blesser and
Eventide units in the U.S. The main
thrust here is in retaining the per-
formance of the device, while making
a most determined effort to reduce
the cost of the unit. There is a very
compelling reason for this, as you will
see a bit later on. After a break for
lunch at the charming medieval-style
inn, not far from the AKG plant, it was
back to our conference.

The afternoon was devoted almost
entirely to a discussion and demon-
stration of the AKG BX-20 reverbera-
tion device, including its use in some
unusual applications. At the risk of
offending some of the AKG micro-
phone people, this BX-20 demonstra-
tion was, in my opinion, the highlight
of the AKG visit.

Let me preface this description of
the BX-20 by stating that it is in es-
sence a coil spring reverb device,
even if it is rather euphemistically
called a “torsion transmission line”’ or
TTL. Such devices have been absolute
anathemas to me, as any | have ever
heard have been plagued by the curse
of the characteristic "“boinngggg”
coloration of sound they produce.
Needless to say, such spring reverb
units have not found favor with pro-
fessional recording engineers. How-
ever, it turned out that the BX-20 was
a new breed of spring reverb, since in
several hours of listening to it, none of
us could detect even a smidgin of the
“boinnggg’’ coloration.

The BX-20 is designed to be a por-
table unit and consists of three main
parts. ..the electro-mechanical
reverb unit proper, the electronic cir-
cuits, and the elastic support.

The BX-20 is a two-channel unit
with independent control of decay
time of each channel. Thus, it can be
used for stereo or mono recording.
The length of the spring is 47.2 inches
as calculated for the desired delay
time. To make the spring fit into a
reasonable size enclosure, the spring
has been bent twice. At each end of
the spring are moving coil systems.
Each moving coil consists of two coils
which have a rigid mechanical con-
nection between them and which
vibrate in a strong magnetic field. The
signal to be reverbed is fed into one
half of the coils and picked up by the
other. There are mechanical dampers
inserted at specially calculated inter-
vals along the coil spring. On plug-in
printed circuit boards are an input
amplifier, output amplifier, and two
attenuation amplifiers for each
channel. The two springs with the
magnet systems and various suppor-
ting systems are mounted in a rigid
cardboard tube which is filled with
porous foam material. The tube is
mounted on a single-point pendulum
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suspension, whose natural resonance
is below 1 Hz. The whole unit is
mounted inside a strong wooden box,
with additional sound insulating
material.

The “dry” signal to be reverbed is
fed in phase to each moving coil half
on the ends of the spring. The rever-
berated signal is picked up by the two
remaining coil halves, amplified, and
connected in opposite phase. Mo-
tional feedback is used in the atten-
uation amplifiers permitting the varia-
tion of decay continously from 2 to 4.5
seconds in each channel. Because the
amplifiers are controlled by a d.c.
voltage, remote control is possible.
Input and output levels of the ampli-
fiers are plus 6 dB, with an input
impedance of 1 k ohms and an out-
put impedance of 50 ohms.

Okay. . .so what is different about
these spring reverb units that pre-
vents the “boinnggg” coloration of
the signal?

The secret is in the preparation of
the spring wire itself. By a special
‘“denting’’ process, the wire is
“etched” and thus has thousands of
discontinuities along its length. As
much as 20 percent of the wire
material is removed during this pro-
cess which reduces the mass of the
wire, which is an aid in the propaga-
tion of higher frequencies. Below 1
kHz, the individual turns of the spring
are deformed by bending parts of the
coils toward the spring axis. Selection
of the turns that are to be deformed is
done statistically, so that along the
length of the spring some coils are
quite stretched and elongated, while
at other intervals, some coils are con-
siderably compressed. All of this is in
aid of maximum non-homogeniety of
the surface of the wire, which per-
mits a high degree of statistical dif-
fusion in frequency and time
domains. In other words, for the pro-
duction of as non-coherent a sound as
possible. The system works and not
only is the “boinggg” eliminated but
the reverb itself has an exceptionally
natural character akin to a good
chamber.

Having briefed us on the BX-20, the
AKG engineers took us into an ad-
joining room, where there was a
typical stereo system set up in front of
several rows of chairs. However, in
addition to the pair of Tannoy
speakers up front, there was another
pair in the rear of the room, facing
forward.

The demonstration began with the
playing of a record of Bruckner’s 7th
Symphony, in straight stereo through
the front speakers. Nice enough, but
nothing spectacular. Then the same
recording, plus 30 milliseconds of
delay through the AKG digital delay
unit to the rear speakers. Aha! A very
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considerable improvement in
acoustic perspective. Next, the same
recording, sans digital delay, but with
about 2.5 seconds decay through the
BX-20 unit to the rear speakers. A dif-
ferent perspective, but interesting
and much preferable to straight
stereo. Finally, the same recording,
plus the 30 mS digital delay, plus the
2.5 seconds decay through the BX-20.
WOW!! This was sensational. It is by
now a cliche, but the walls of the
room did indeed seem to ‘‘fall away,”
giving a tremendously enhanced
“concert hall” perspective to the
sound. This was pseudoquadraphony
of a very high order, and it was hard to
believe that a stereo recording could
be processed to achieve such a
thrilling and very desirous sound.
Why, this could revitalize even the
oldest of stereo recordings.

Ah, welll A great sound, but the
digital delay unit is expensive (and
now you know why AKG is so anxious
to reduce its cost) the BX-20 is over
$3500, and that makes the whole thing
“blue sky,” right? Well, friends, not
entirely. After this demonstration, the
AKG engineers flipped us by handing
around-a very junior version of the
reverb spring, and calmly stating that
it was the prototype of a consumer
version, to sell for “around $300.” To
be sure, it would have a restricted
decay, on the order of 1.8 to 2.4
seconds, but that would be enough to
do the trick. There already exists a BX-
10, with essentially the same per-
formance as the larger unit but simpli-
fied and with some frills
removed. . .and at half the price! |
expect to have one of these AKG
reverb units before long, which | will
combine with my URE! Cooper Time
Cube acoustic delay line (At least 1
hope it can be used!), and see if | can
come up with that great sound | heard
in Vienna.

The following day we visited the
microphone production facilities at
AKG and were impressed with how
many parts such as diaphragms,
moving coil assemblies, miniature
transformers, etc. are made with such
precision, many on proprietary
machines designed for these fabrica-
tions. It was apparent that mass pro-
duction of high-quality micro-hones
requires very specialized facilities.

That final evening, we were driven
over 80 miles north west of Vienna, to
the medieval town of Durnstein,
where we enjoyed cocktails on a bluff
overlooking the Danube, and then a
superb dinner in the Refktorium,
amid much wine and good fellow-
ship. The people of AKG were great
hosts, who did themselves proud in
the best tradition of Viennese
hospitality. We learned a great deal,
under the most pleasant auspices. «»
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F SOUNCs Better

Coming from Dyna, that's really news. Never before
in 20 years has Dynaco claimed marked sonic im-
provements when it has introduced a new model. Every
Dynaco product has been designed for the perfec-
tionist. The simple fact that the PAT-5 preamplifier is
clearly superior to previous Dynaco tube and transis-
tor designs is history making. Until now, they were
classed with the most expensive competitors.

| yans:on Tyco Laboratories Name
I Box 88, Blackwood, N. J. 08012  Address
l_ Also available in Canada from Dynaco of Canada Ltd. City

Please send complete test reports and full specifications on all Dynaco
amplifiers, tuners and loudspeaker systems.

It includes complete facilities for two tape recorders,
truly useful tone controls, external processor loop,
monster-amp power and speaker switching capability,
extra phono gain option, low impedance headphone
output, 3-stage regulated supply, and it is quiet!

Best of all, it's a DynaKIT. Easy assembly, superior
parts quality, assured results from complete in-circuit
testing of every fully-assembled audio circuit board.
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Audio ETC

business of audio is music. In the

home, at least, 95 percent of our
audio is music in spite of a respect-
able area held down by recorded
speech. The other day, then, | re-
ceived a recording of music with a
note enclosed from the Editor of a
well-known audio publication saying
“This is a must review Gene.” Of
course | played it toute de suite. And
in two shakes of a stylus’ tail | knew
that it merited much more than a
mere mention. Or even a mere re-
view.

The disc is entitled, with classical
simplicity, Portsmouth Sinfonietta
Plays Popular Classics, licensed to Col-
umbia by an English outfit called
Transatlantic Records, Ltd. A sober
black jacket with color photo of the
Sinfonietta indicates what you might
expect, a proper classical offering.
Unless you happened to notice, as |
did, a dim Columbia K designa-
tion—KC 33049—in the upper left
corner. K (in place of M for Master-
works) could mean Special Show
Stuff? A hint that perhaps more than
meets the eye is about to assault the
virgin ear. A closer look at the photo
said even more—but more on that in
a moment.

If | may say so, the British taste in
popular classics is rather more res-
tricted than our own, tending tow-
ards such amiable chestnuts as Peer
Gynt (Hall of the Mountain King, etc.),
The Nutcracker, Air for the G String
(early pornography?), the Blue Dan-
ube, all of which appear on this disc.
In addition there are some foreshort-
ened arrangements, elements of the
Fifth Symphony, a fragment from
Holst’s The Planets (astrology to the
fore) and ha! an eye and an ear for
2001—the ominous opening of Also
Sprach Zarathustra. Not the first disc
to capitalize on that film classic. All in
all, a rather tame repertory for a Sin-
fonietta. One might have anticipated
at least an early Mozart, a bit of Henry

I HAVE been saying for years that the
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Edward Tatnall Canby

Purcell and a few of Vivaldi’s Seasons.
Let us not beat further about the
bush. Put stylus demurely to this disc,
side 1 band 1 (Peer Gynt), and pres-
ently the most appalling noise you
have ever heard sails loudly out of
your loudspeakers, whether by two or
by four. How can [ describe? Thirty-
two classical players here, if | count
‘em rightly, and a representative of
every orchestral element of usual in-
terest—each of them sounding pre-
cisely as it might if you sat down to an
oboe, a fiddle or a trombone, trum-
pet, horn, string bass, sax, viola, cello,
for the very first time, and barged
right in, all unafraid. And | mean you,
the audio buff, not one of those
talented pop players who tosses off
solos on any of a dozen instruments
without half rehearsing. You, who
never before had a musical instru-
ments in your hands. Or hardly ever.
There are the fiddles, ear-splitting
squeals, like a hundred alley cats at
two in the morning but much less
melodious. Cats with tails caught in
doors. Cats with sore throats and
hernias. Then, oboes, like a worn-out
automatic auto transmission about to
freeze into a solid lump. Sheer agony.
Oboes like sharp buzz saws. (Ed, the
jacket doesn’t mention oboes. —Ed.)
And clarinets as strident as geese (the
analogy is close: a conical bore with
single reed and suppressed odd over-
tones). Screaming flutes, tromping
trombones, horny horns, trumpets 3
la cub scout. Plastered percussion,
pig-grunt string bass, oink oink. How
can | go on? And the whole of this
hopelessly, tantalizingly out of time
and, oh yes, o my yes, OUT OF TUNE,
So unbelievably out of tune that | ran
to get me ani onion to peel so | could
cry properly. Of these and other class-
ical sounds, there are no less than an
interminable and unremitting eleven
cuts, two whole sides, in sure-enough
stereo. Enough to last a life time.
The most uncanny sound of all, in
all this cacaphony, is the occasional
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sweetness of a genuine professional
note or two, right in the midst. | sup-
pose that a few legits were taken in to
keep a semblance of order which,
alas, there is, most of the time, more
or less. But the effect of those beau-
teous distillations of normal music in
such a situation is worse than manic, it
is maniac. How do they do it? And the
more | think about it, how do any of
these performers do it? Not a bang
nor a whimper of audible laughter,
from start to finish. Self control, in res-
pect to giggles and break-up, which is
simply beyond understanding. Dead-
pan seriousness. Not a muscle qui-
vers anywhere. Just look at the pic-
ture on the album. No smiles. Not
one. That's precisely the way it
sounds, as though these young play-
ers were uncomprehending zombies
going through asort of subhuman act,
in deadly earnest.

Itis you, the listener, of course, who
will fall into pieces in seconds. You
will gasp, then gape, then pull in a
huge breath and dissolve into hyster-
ia. Just try not to. And what is most as-
tonishing is that—as you will see when
you look really closely at the Sinfon-
ietta performers on the cover of the
album—this is a youth orchestra. |
couldn’t say whether they are still wet
behind the ears, since only two pairs
of ears are completely visible, one of
those a girl’s. But the quantity of hair
per head and the paucity of male
bearditude indicates a teenage aver-
age. Also the green shoes, the fluor-
escent red socks, the blue pants, and
the open shirts. These, in a word, are
kids. With aplomb. So much so that |
really wonder—are they faking it?
Could they, indeed? | doubt it.

Oh yes, | have a few morals to
point. | think the most vital is that
here, astoundingly, is the obverse of
something we take entirely too much
for granted in life, and especially in
record listening—professional tech-
nique.

The trouble with so much of our
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Capitol Records Calibrates - Evaluates

.Approves Tests - Repairs - Quality Controls-and
Reviews with the Stanton 68l Cartridge Series

The physical process of making phonograpt records
is not for amateurs. It is a job for craftsmen of the highest
order, craftsmen who know exactly what they are doing.
Naturally, they need the precisely right tools to do the job.

In the case of Capital Records, the highest quality
tools are employed throughout the process. That is why
Stanton 681 Calibration Standard Series Cartridges are
used, with various styli that are designed specifically for
each critical measuring and listening job.

It has proven to be a great advantage to Capitol
Reecords to standardize their entire operation with the
681 Series and three basic styli:

The D6807A — for cutting system check-outs.

The DBB0OOEEE (our famous Triple-E) — for the most
critical listening.

The D6872AMC — for tough nickel-plated “‘mothers”.

The Stanton 681 Calibration Standard Series enjoys
almost universal acceptance throughout the Recording

Industry. After all, it was created in order to satisfy the
need for a cartridge of sufficient sophistication to be
used as a primary Calibration Standard in system check-
outs for linearity and equalization. Stanton Magnetics
met this need by producing an “absolute” cartridge
standard . . . stereo cartridges of such linearity and over-
all quality as to gain immediate acceptance within the
Recording and Broadcasting Industries.

The fact that Capitcl has selected the Stanton 681
Calibration Standard Series for use throughout its opera-
tion is a testament to its quality.

All Stanton Calibration Standard Cartridges are guar-
anteed to meet specifications within exacting limits. Their
warranty comes packed with each unit. . . the calibration
test results for that individual cartridge.

Whether your usage involves Recording, Broadcasting
or Home Entertainment, you can enjay professional audio
quality with Stanton Products.

Write today for further information to Stanton Magnetics, Inc., Terminal Drive, Plainview, N. Y. 11803
Check No. 24 on Reader Service Card

ArecinRadndalstons oy




:'_,’ ¥

O e g cint's 2
P

2

\Nhets the refum

ON YOur record Investment 7

Your largest hi-fi investment will prob-
ably be in your record collection. Yet it is gen-
erally known that the quality of music you hear
fram your records is determined primarily by
your loudspeakers.

Thetechnology of DIRECT/REFLECTING®
speakers offers you the opportunity tc increase
the return on your record investment. This tech-
nology, developed from twelve years of univer-
sity research on musical acoustics’, brings music
to your ears that is much closer to that of a live
performance than can be achieved by conven-
tional speakers. The result is a new dimension of
clarity and realism. Owners camment they now
hear music on their records never heard before.

Compare aBOSE DIRECT/REFLECTING®
speaker with any other in your own living room.
You will appreciate why BOSE has received the
highest reviews from arcund the world.2

Your return on your record investment
is, after all, measured by your enjoyment.
Shouldn’t you consider increasing it?

*. The design, development, and technology behind the
BOSE Direct/Reflecting® speakers is presented by Dr. Bose in the
article, “Sound Recording and Reproduction,” published in
TECHNOLOGY REVIEW (MIT), Vol. 75, No. 7, June '73. Reprints
are available from BOSE for fifty cents.

2. For copies of the reviews, write BOSE Rm. A
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The Mountain, Framingham, MA 01701
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audio music is that it is so polished, so
pro, so utterly expert in performance
right down the (recorded) line, that
nine-tenths of our soft-bellied listen-
ers haven’t the slightest idea how
much sheer technique, what incredi-
ble skills go into those easy sounds
nor how many thousands and thou-
sands of painstaking hours of prac-
tice stand behind each smoothly tail-
ored phrase of music of whatever sort.
And to think that so much of it ends
up as musical wallpaper, elevator (lift)
music, background stuff—measured
by the yard or the minute, reduced to
the nearest approach to nothing
which ingenuity can devise. A crying
shame, | always say, and what musi-
cian will disagree?

Now, in this recording, we have the
sound of music without technique,
and it is for most of us a revelation.
Who would know, otherwise? How
many of us, for instance, have tried
out an oboe or a clarinet or a trom-
bone or a fiddle in person? Have you
heard a beginner at one of these?
Your own child? Well, at least you
know!

| tried an oboe, just once. | thought
it might be for me, if | could manage.
Squawked like an old crow for a few
moments, and that was that. Also a
clarinet, on which, to my astonish-
ment, | produced no}hing but a stran-
gled hissing. When 'the thing finally
did speak, it gave such a realistic duck
quack that | jumped. And the reed
tickled my lips until | sneezed. Like
many an amateur, | ended up with a
recorder, on which | could produce
some mildly pleasant sounds if the
music was slow enough. Great little
instrument for the frustrated. Flute?
As far as | am concerned, it is merely
an animated steam pipe. | get steam
sounds out of the mouthpiece, noth-
ing more, though | go red in the face.
These things one must know and ex-
perience, before one can really ap-
preciate what a musician can do when
he does things right. Trumpet? My
trumpet sounds exactly like my far-
mer neighbor’s stud bull, come
spring. A real desperate sound and
very expressive, but not yet Beeth-
oven.

Curiously, this Portsmouth record-
ing falls into an honorable British tra-
dition of great age and popularity,
though in the U.S. it is rare. | mean
performing humorously out of tune
and unlikely and unseemly sounds.
Perhaps the recent quintessence of
this was in the famed Hoffnung Festi-
val recordings, which Angel took
down from live concerts that were
done up on a monumental scale be-
fore immense audiences. Remember
the concerto for vacuum cleaner
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hose? With the great horn player
Dennis Brain (or was it his father,
Aubrey?). You can still get these on
Angel. And then there are those Flan-
ders & Swan things, and their succes-
sors of the sort; come to think of it,
the whole British ““music hall” tradi-
tion comes straight from the same
aura of tunelessness and may be said
to have had a potent effect upon our
own musical comedy heroine, who
sings exactly the same way. Some-
how, though, we don’t double up
with laughter quite as quickly as the
British do at the hint of the musical
grotesque, the off-tune, off-beat par-
ody. Peter Sellers. Even he. And may-
be Ringo Starr, who sings so perfectly

off tune. .
Now I do call to mind a number of

similarly healthy excursions into a-
tunality, serving to make precisely the
same point as do the inscrutable
youth players of Portsmouth. One
examEIe, and no youth by a long shot,
was the cryptic diva, Florence Foster
Jenkins, who for many years gave
song recitals to piano accompani-
ment by a man with the unlikely name
of Moon, was it Cosmo Moon? Mr,
Moon played impeccable Schubert,
Brahms, Puccini, what have you, even
Mozart, on a very in-tune piano, a
visibie and sonic picture of propriety.
Ms. Jenkins, though, first got herself
up in outlandish costumes, some-
times changed to match each piece,
and at the end of every number she
threw armsful of rosebuds into the
ecstatic audience, then retrieved
them so she could toss them again.
But the singing was what mattered.
Such excruciating, incredible, ab-
solutely astounding out-of-tuned-
ness, that in itself it amounted to
sheer genius. Audiences instantly col-
lapsed—but the lady seemed un-
aware, and sailed along as though
every note were the acme. Did she
know? Was it an act? Was she just
amiably insane? Nobody ever really
could tell, which was the best part. It
was all acutely, deliciously embaras-
sing, and the more so for those who
held off, out of a false propriety, for
fear of offending. Not a chance! The
more they howled, the more she
beamed. And yet it was cruel in a way,
like making fun of a cripple. A final
monster concert was organized, with
every Beautiful Person who could be
dug up for the occasion, and the lady
died within the week, as | remember.
Yes, she made a few scratchy 78
records. Some were once issued on an
RCA 10-inch LP.

That deadpan act is what really gets
me. For, you see, | have been in a few
ventures of this sort myself, directly or
indirectly. In the 1950s | went to one
of those folk dance and recorder play-
ing summer camps. Having learned a
bit of good music on the recorder, |

A adacRadiadisisHiSbo iy

signed up for a recorder ensemble
class and turned up bright one morn-
ing to play. Well, there were a dozen
or so ardent ladies with soprano re-
corders in hand and the instant the
first piece started | got the giggles.
Such an incredible squalling you
never heard (except thanks to Ports-
mouth). Each lady tuned her own, and
all of them were blissful. Things beat,
each instrument against the next, so
that the composite was a fiercely po-
tent brrrrr, ear-curdlingly treble. A
synthesizer with a dozen oscillators in
square wave might roughly approxi-
mate it. Needless to say, | was frowne
upon, and as a matter of fact | was
quite helpless because you simply
cannot giggle into a recorder. It
sounds like one of those whistle cut-
outs they put on mufflers of high
powered cars in the 1920s, ker-TWEET,
TWEET, snort.

An even worse occasion happened
when 1 found myself involved in a
performance of Haydn’s Toy Sym-
phony, before an audience. This little
piece is in fact a joke, though most in-
genious, and there are even Toy-S5ym-
phony kits, furnished with tin horns
and one of those water-filled birds
that you blow into for a realistic gurg-
ly bird song. They had them in the
18th century. When played soberly,
the music is delightful and funny—but
how to play it soberly? (Imagine the
recording sessions which have some-
how got it down on LP. See cata-
logue.) OK when everything is 100
percent pro, on time and in tune. But
then the fun is minimal; it's much
nicer when the sounds are truly rus-
tic, as Haydn so obviously intended.
He was a wise, gentle soul and fond of
humor, much less sadistic than the
younger Mozart, who wrote out horn
parts in wild colors for his horn play-
ing friend and pencilled in unspeak-
able jokes at crucial points to break
the poor man up in performance.

Anyhow, | came bravely on stage
with my performing friends and my
recorder and we started—you may
call it nerves but within three seconds
I exploded with one of those loud
TWEET-snorts, and from that moment
on, try though | would, ! could not
produce two notes in a row before
another explosion occurred. | was tot-
ally undone. And so were the others,
mostly. It was a shambles. | was ut-
terly remorseful, but what could I do?
It takes an experienced and imper-
turbable pro to play an amateur part
of that sort. Maybe like these Ports-
mouth kids.

So go listen to Portsmouth and
more power to you. And do not ever
again forget (after you have recov-
ered) what it means to play a musical
instrument well. Even for wallpaper
music. o
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Introducing one _of the
| fmest collections of stereo receivers
~ in the world: the MX 1580.

ﬁ t'he va 7065. EM Sensitivity* of the Fioneer 338. Szlectivitv* of the Sherwood 7900A.
e Capture ratio” of the Marantz 2270. THD* of the JVC VR-5660.
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All specs sabjeat to changz w thout notice.
Specs of compz-itive recarvers teken ffom manuacturers own published data sheets.
“*Manufactures's suggestzd reta | p~ce; optional with dealer.




And it almost didn’t happen.

Before we designed the
MX :58Q, we asked ourselvesa
simple question: “With so many
excellent AM/FM stereo receivers
around these days, who needs
another?”’

Thae answer: nobody. Sc in-
stead of making just “another”
receiver, we collected the most

significant specs and useful features

of five of the best, and “combined”

them in ore: the MX 1580.

Of course, some of these five
receivers have features our one
doesn't have (we think you can
manage without fwo phono inputs
for example).

But :hen,ours has features
they don't have: features you
shouldn 't do wizhout.

You pay for—and get—
what you really need.

The MX 1580 has exclusive
ASNC, which automatically -e-
duces the naise level on weak
stereo stazions without reducing
separation on strong ones.

And special thermal protec-

+

tion for output transistors and the
power transformer.

And a special speaker matrix
for surround-sound effects.

Plus lots mcre we were able
to include and, at $479.95*, save
vou a few bucks in the bargain.

How? It wasn't easy. But we

had help.

The oldest new company
in the business.

Although we're a completely
separate enginee~ing group and
manufacturing facility, we were
able to draw on t:e resources of a
company that's been a leader in
-heindustry since 1915. So we could
afford to wait uncil we had the
MX 1580 right.

And now it's so right, we
insist that every single one be in-
spected twice before it's shipped.
(If your MX 158Q isn't right, our
final inspectors con't pass it. Or
ship it.) After all we have one of
the world's finest stereo collections
to protect.

See and hear MX 2- and
4-channel receivers, speakers and
automatic turntzbles at your MX
dealer. For his neme, write to:

MX High-Fidelity Components
Ser:es, The Magnavox Company,
1700 Magnavox Way,

Fort Wayne, Ind. 46804.

Features:
» Sensitive front-end with three
dual gate MOSFET's and 4-gang
tuning capacitor.
e Tivo 6-pole linzar phase filters for
improved selectivity and phase
response.
* High gain IC quadrature FM
detector.
e Switchable signal-strength/
center-tuned meter for accurate
tuning.
e Phase lock loop IC circuit for FM
stereo multiplex.
» Computer designed low pass
audio filters for suppression of
ultrasonic frequencies.
» Balanced AM detector for low
distortion AM 1 stening.

T™

» OCL direct-coupled differential
amplifier for extended frequency
response and wide power
bandwidth.

» Automatic Protection Circuit to
protect speakers and amplifiers.

* Electronic loudness switch to
provide smooth low- and high-
frequency boost at low listening
levels.

o Extra-heavy heat sink to keep
output transistors cool at maximum
power.

* Full complement of controls with
low noise pre-amp IC circuit.

* High/low filter switches for
soecial high/low frequency attenu-
ation effect.

» Auto-cff power switch, when
Lsed with MX automatic turn-
tables, will automatically shut off
the system when the last record

is playec.

*Specifications:
FM Tuner Section:
Usable sensitivity (IHF) . ... 1.8uV
Selectivity (IHF) ... . ..., ... 75dB
Capture ratio (IHF) ., .. ... 1.5dB
50dB signal to noise mono . . 2.5uV
Stereo separation @lkH:z . . . 50dB
@ 10kH: . .40dB
Harmonic Distortion:
Monoucel, e n: 2.0 YIEER 0.2%
Stereo’ mis Aol v eiig et s Q.3%
Image rejection. . ... ... ... 97dB
Spurious rejection. . .. ... .. 94dBR
AMsuppression........... 45dB
AM Tuner Section:
Jsable sensitivity (IHF) . 250uV/m
Selectivity (IHF). .. ........ 31dB
Amplifier Section:

Cont:nuous power . . . .
60 watts/! Ch
Band...... ~...20Hz-20kHz
Distortion ... . .. 0.5%THD
Load. -l sake 8 ohms

IMdistortion .. . .......... 0.8%
Frequency response . . 20Hz-25kH:
Dimensions. . .. . 6"Hx19"Wx15"D
Nlewghites s 35 200 a0 W 30 lbs.
Constraction. . . . ... Veneer with

grained walnut finish.

we'll be heard from.

Check No. 18 or Reader Service Card




brushes in the unit when the records
are removed. When the brushes were
separated mechanically before
removing the record, the static charge
was not increased. The static charge
introduced on the records made with
the new RCA compound dissipated
within a minute or two.

Another device, the Staticmaster
500 (from Nuclear Products, P.O. Box
1178-A, El Monte, Calif. 91734), was
also checked for its advertised static-
reducing ability. Generally sold
through photographic stores, this
device combines a mildly radioactive
polonium element with a retractable
3-in. wide brush. Ordinary stereo LPs
were used to test this device; they
were left for three days to accumul-
ate dust and a quick check with the
electroscope before treatment
showed that they had a high static
charge. For use, the element should
be about one half inch from the
record and the bristles pointing
counterclockwise or against the mo-

tion of the disc on the turntable. After
treatment with the Staticmaster 500,
there was no measurable static charge
on the records and the brush was able
to do a moderately effective job of
removing dust from the surfaces as
seen under the microscope. While
this device was highly effective in
removing the static charges, it should
be noted that it is not a true cleaner as
are the Discwasher or Manual Para-
stat, and, of course, the disc can easily
pick up a new static charge. Polonium
elements, available from the maker,
will need to be replaced on a one to
two year basis.

Cleaning Tests

To test the cleaning ability of the
various record cleaning devices, a
number of records were left exposed
to the room air for a period of more
than two months, with temperatures
ranging from 68° to 85° F. and the
relative humidity ranging from 35 to
75 percent. When examined with the
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unaided eye, the record surfaces were
uniformly quite dusty, a whitish-gray
color. When examined with a wide-
field stereoscopic microscope, the
surface and the grooves of each
record were truly dirty.

Additional records were treated
with dust removed from a vacuum
cleaner. This was done out-of-doors,
at night, and with the records il-
luminated with a slanting light beam.
A small quantity of dust was tossed up
in the air about two feet laterally from
the records and allowed to fall freely
with no breeze being present to
scatter the dust. Each record had a
high static charge, and as the dust
descended close to the vertically-
oriented records, the static charge
would pull dust particles onto the re-
cord, the process being observed in
the light beam. The dust settled fairly
evenly on all the records. Another
group of records was subjected to
cigarette ashes sprinkled on them,
which were then blown off, and a
duplicate set had the cigarette ashes
smeared on them by hand. A few
records were also left exposed to the
room dust for a period of about 24
hours, this being about the longest
length of time a record would com-
monly be left out of its sleeve. Finally,
a set of records was subjected to
varying degrees of naturally oily
finger marks over their entire sur-
face. All of the records were ex-
amined under the microscope to en-
sure a reasonably equal amount of
“dirt” on the surface and in the
grooves. In looking at these artificial-
ly produced dirty records, it seemed
very doubtful that anyone would have
records this dirty. Each of the cleaning
devices examined was then used ac-
cording to the instructions accom-
panying that device.

All of the cleaning devices did a
good job of removing dust from the
surfaces and grooves of the records
left exposed for 24 hours, as viewed
with the unaided eye. However, when
examined microscopically, some of
the records had a limited amount of
dust remaining in the grooves. To our
surprise, the Vac-O-Rec unit left a
dust streak on the record the width of
the mohair brush. This dust streak was
visible with the unaided eye when the
record surface was illuminated at an
angle. We examined two additional
units with similar results, and con-
cluded that the suction developed by
the unit is probably not sufficient to
remove the accumulated dust from
the mohair bristles. The unit would
probably be more efficient were it
possible to mechanically separate the
opposing walls a little before the
record is removed. We took one unit
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apart, held it together manually while
a record was being cleaned, then
separated the walls about one-halif
inch before removing the record. The
dust streak was absent when the
record was examined under oblique
light and microscopically.
Microscopic examination of the
mohair bristles revealed an accumula-
tion of dust that could easily be
brushed out or vacuumed out with a
household-type vacuum cleaner.

Only the Discwasher and the
Manual Parastat were able to truly
clean the remaining dirty records,
including those with finger marks.
Microscopic examination revealed
only a limited amount of dirt
remaining in the record grooves with
either device after one cleaning. After
cleaning both devices, the records
were cleaned two more times. All the
remaining dirt from the grooves was
totally removed. The Audio-technica
AT-6010 Record Cleaning Kit did a
creditable job but repeated efforts did
not remove all the dirt from the
grooves. All the cleaning devices ex-
cept the Vac-O-Rec did an excellent
job of removing the naturally oily fin-
ger marks; the Vac-O-Rec is not in-
tended for this purpose, as is stated in
their instruction booklet.

To sum up, no ordinary record
cleaning device tested was able to
eliminate the surface static charge to
an acceptable degree. All of the
devices did an excellent job of
removing dust accumulated in a
period of less than 24 hours. Only the
Discwasher and the Watts Manual
Parastat were successful in returning
very dirty records to their original
clean state. Although it is desirable to
remove the static charge with its ac-
companying noise, we would ven-
ture an opinion that it is more im-
portant to utilize a device that
thoroughly removes the various
record pollutants that are respons-
ible for long-term cummulative noise.

To preserve records in as near new
condition as possible, a regular main-
tenance program should be put into
practice. Records should be handled
only by the edges and label area to
avoid oily finger marks on their sur-
face; they should be cleaned before
each playing with a cleaning device
such as those discussed above; when
a disc has finished playing, it should
be cleaned and immediately placed in
its polyethylene-lined sleeve and then
its jacket, and stored in a vertical posi-
tion to prevent warping. If the record
did not come in a polyethylene
sleeve, such sleeves can be purchased
at most record stores or through
various sources in Audio’s classified
section.
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A very important part of record
maintenance is the cleaning of the
cartridge stylus. The stylus should
never be permitted to accumulate dirt
and encrustations which can transfer
to the record groove as well as scratch
the delicate groove walls during play.
A soft, small-bristled, camel hair brush
should be used to gently clean the
stylus. The cleaning motion should be
in the same direction as the record
moves, i.e. from the back forward and
at a 45-degree angle from left to right
and vice versa, again from the back to
the front. Never use a back-and-forth
motion to clean the stylus since this

can easily bend the very delicate can-
tilever, thus destroying the stylus
assembly. The camel hair brush may
be moistened with any solution
recommended for stylus cleaning.
This will assist in loosening any en-
crusted deposits on the stylus for
easier removal. A most damaging
practice, sure to harm the cantilever,
is flicking the stylus with your finger.

Remember, as many audio manu-
facturers have stated, your greatest in-
vestment is in the records, not in the
equipment—so keep them clean if
you want to retain the signal origi-
nally cut on the record. o
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presented to a spring morn’. Transpar-

@ Now, you can hear the full
rainbows of sound that are
there in your recordings or

in the waves of your favorite
stereo broadcasts. Tracer I
delivers that spectrum with the
crystal clarity of fresh rain

ency and presence,—that's Tracer I,

forming a new standard of comparison

that your good ear will know the

moment you listen. A sound that is the result of
speaker characteristics combined in ways un-
achieved ’til now . . .including cross-over elimi-
nation that inhibits phase distortion
e linear response e dual phase coup-
ling o solid state tweeter o full
spectrum efficiency. Bring that good
ear to your hi-fi dealer. Treat it

to this auditory excellence.* Then
observe the price tag. You'll find it hard
to believe. For Tracer I delivers all that
fidelity and presence and a new standard of
value! (Dealers: Your inquiries are invited)

... and makes it fresh-rain clear!
. B ML c/ectronics, Inc.

ﬂ § Acoustics Division » P.O. Box 711
" Wheeling IL 60090 « 312 271-7756

-and now this auditory = -
excellence has been extended
to produce TRACER Il /

Check No. 8 on Reader Service Card
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“I See W hat You Mean!”

How the Westrex 45/45 System
Was Adopted by the Record Makers

Thursday, September 26, 1957, out

of New York under the by-line of
Henry Brief, it was pointed out that
“the future of stereophonic sound,
which has been closely linked with
tape and tape recorders in the past
few years, may now have to share or
perhaps even be dominated by stereo
phonograph records.”

The article then described the re-
cently developed stereophonic disc
recording and reproducing system
being shown to the record industry by
Westrex Corp., then a wholly-owned
subsidiary of Western Electric Co.

Subsequent events bear out Mr.
Brief’s appraisal of the situation. How-
ever, the events leading up to the final
acceptance of the Westrex 45/45 Sys-
tem as the American standard, make a
very interesting story.

Prior to the introduction of the
’StereoDisk,” the record industry had
been stumbling along the best way it

IN THE Home Furnishings Daily of

By Ralph W. Wight

could in the face of competition from
tape in the home entertainment field.
The ready adaptation of tape to stereo
left the record people with practi-
cally no place to go and business was
showing the effects. Indeed most re-
cord producers were swinging into
the tape field as fast as practical, but
none were happy with the price of the
end product nor were they willing to
give up on records. By March of 1957
the stereo tape business was under-
going a phenomenal boom, and it was
felt that a stereophonic record at
approximately half the price would
greatly broaden the market.

Because of the early success of its
tape program, RCA had decided to
also explore all developmental work
going on associated with the record-
ing and reproducing of stereo on re-
cords. Major Westrex disc recording
licensees at that time included RCA,
Decca, Columbia, London-Decca, and
others. All were clamoring for a com-

From 1951 to 1958 Ralph W.
Wight was Manager of the Re-
cording Equipment Division of
Westrex Corp. with headquarters
in Hollywood, Calif. In 1958 West-
rex Corporation was sold to Litton
Industries under the terms of a
consent decree entered into be-
tween the United States Justice
Dept. and AT&T Company. In 1959
Mr. Wight became Vice President
of the Westrex Division of Litton
Industries, and in 1960 was made
Vice President of Litton Systems,
Inc.

From 1962 to 1972 Mr. Wight was
President and Vice President of

About The Author

Technical Products Engineering
Co., which he formed to engi-
neer, manufacture, and install
radio communications control
center equipment for govern-
mental subdivisions such as pol-
ice, sheriffs, and fire departments.

In 1972 Mr. Wight formed Ralph
W. Wight Associates, a consulting
organization working in the radio
communication control center
field and associated areas. The firm
currently has offices at 10920 Wil-
shire Blvd., Los Angeles, Calif.,
90024.
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petitive stereophonic record system
and were following any lead, foreign
and domestic, in this direction.

Y September of 1957 RCA had

become the largest single user of

1/4-in. tape in the country, re-
cording six million feet a week for
home entertainment use.

For a year prior to the height of the
tape boom, Westrex had been quiet-
ly working on a stereo cutter to re-
place the outmoded monaural West-
rex cutter. The new cutter was to be
capable of functioning with the many
Western Electric and Westrex feed-
back amplifiers then in use.

Development of the new cutter
progressed slowly on a more or less
routine basis in the Westrex Holly-
wood laboratory until on August 16,
1957, when out of the blue, a call was
received from A.L. McClay, General
Manager of Record Manufacturing
and Engineering at the RCA Victor
Record Division in New York City,
telling us that “if we had anything to
show on stereo for records, we had
better do it and do it now.”” Other-
wise the industry might be forced to
accept a vertical-lateral system being
promoted by Sugden of England and
Telefunken of Germany. This tele-
phone call was based on information
obtained by RCA’s Allen Pulley
(Manager of RCA’s recording studio
in New York City) on a recent trip to
England and the Continent where he
had listened to a demonstration of the
Sugden vertical-lateral stereophonic
recording system, both the recorder
and reproducer having been de-
signed and built by Sugden. Pulley re-
ported that the reproduced quality
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Introducing

the KLH

Research X

Model Sixty ~

Turntable:
A solid
friumphin
human

engineering.

There are more manual turntables
tochoose from these days than ever
before. And most of the better models
share many of the samefine features
and specifications.

So why make a turntable? (And we
are making it— not just slapping our
name on someone else's product. Every
partis hand assembled in our plant in
Cambridge, Mass.)

The answer isin the product itself.
The Model Sixty isa two speed, belt-
driven, franscription quality turntable
that combines all of the most wanted
features with exceptional performance
and a maximum of something we call
‘human engineering.

What is humaon engineering?

It's designing an electro-optical
system that automatically shuts off the
turntable at the end of the record and
gently lifts off the tonearm. This isachieved
through the use of a light detector resistor

(shown here) rather than a mechanical
device which would have to be tripped by
the side force of the tonearm. Since our
system requires no side force, it virtually
eliminatesali potential distortionand
side thrust problems.

Human engineering isdesigninga
special low massaluminumtonearmand
unique low friction pivot block and post
assembly to such exacting standards that

usage deterioration and pertormance
deviation isall but eliminated.

Human engineering isdesigning all
of the electronic controls into an upright
module for incredibly simple and
convenientoperation. It'salso making
the controls feel as good as they look.

(Just one touch and you know there's
something substantial here.)

In short, human engineering is
finding out what people want and need
ina product and putting it there. That's
why the Model Sixty also features push-
button electronic cueing, anti-skating
control, a discrete suspension system that
minimizes rumble, acoustic feedback and
vibrations, one piece dynamically
balanced plotter, 24-pole synchronous
motor and every other important feature
you could want ina precision turntable.

Allfor $150.

Now that'shuman engineering.

The ModelSixty. Another superb
new product from KLH ResearchX—a
new era inaudio.

Check No.16 on Reader Service Card
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For more information,
visityour KLH
dealer or write to
KLHResearch &
DevelopmentCorp.,
30CrossSt,
Cambridge, Mass. 02139.

Specifications

Rumble: -58 dB {CBS-RRLL), exceeds DIN
requirements.

Wow & Flutter: .09%, lower than one half of DIN
requirements.

Tracking Force: Continuously adjustable from 0.5
to 4.0 grams, with precision calibrated scale.
Average Absolute Tracking Error: 0.59

less than 0.01 radian.

Arm Structure: Low inertia, precision ground,
high strength aircraft aluminum atloy.
Suspension: Tripoint seismic suspension of arm
and turntable on single precision casting, damped
to minimize influence of external vibrations
causing high order resonances.

300 RPM Motor: Precision polyphase synchronous
low speed motor for minimal vibrations and
optimum instantaneous speed accuracy and
freedom from counter-rotation.

Timing Accuracy: Better than 5 seconds per
average LP side; twice as good as DIN
requirements.

Speeds: 33%4 & 45 RPM

Record Sizes: 7 10 12"

Operates on: 105-125 volts, 60Hz only, pilot light
indicates power "ON’

Dimensions: 17" (W) 13%" (D) 6}4" (H) with

dust cover.
m""""""”I""II"""””"" "I "' [

KLH Research X Division
KLH Research & Development Corp.
30 Cross St., Combridge. Mass. 02139




would be quite acceptable commer-
cially and that Sugden was then work-
ing on some 10 recorders which were
about 15 to 20 percent complete
when he visited the plant. Design
problems were being experienced
with the reproducer but it was
thought that reproducers would be
available in limited quantities by the
first of 1958.

Pulley next visited London-Decca
where their Dr. Haddy was experi-
menting with vertical-lateral record-
ings made on a Telefunken recorder
and played back on a reproducer
developed by Dr. Haddy. Pulley re-
ported that the quality of reproduc-
tion there was also quite acceptable,
and he had been advised Telefunken
was in a position to go into manufac-
ture on their vertical-lateral record-
ers at once. Because of the progress
reported from two different sources
in Europe, McClay was very anxious to
find out what progress Westrex was
making. He felt it was imperative that
the Westrex position be made known
not only to RCA but to the other
licensees at the earliest possible mo-
ment, since it was felt that, from the
progress reported from Europe, the
market might be flooded with Euro-
pean vertical-lateral stereo record-
ings within the next six months,

Even though Westrex had only two
hand-made models of the new Ster-
eoDisk cutter, it was decided that the
system should be unveiled immedi-
ately. [t was also decided that the first
exposure should be at the engineer-
ing level and that it should be done in
Hollywood. Arrangements were made
at once for such a demonstration.

Appropriate listening facilities were
set up in the Hollywood laboratory of
Westrex and engineering representa-
tives of all interested organizations
were invited to attend a single ses-
sion so that there could be no pos-
sible complaints of favoritism. The
demonstration was held on August 26,
1957.

Dr. Haddy of London-Decca came
and brought with him a trunkful of
equipment plus vertical-lateral re-
cordings he had made on the Tele-
funken recorder. He also brought his
own hand-made reproducer, and dis-
played some excellent test material.

Westrex had not advanced very far
in the development of a reproducer,
but had one in the design stage. The
first Westrex test reproducer consis-
ted of two ESL cartridges taped to-
gether. The reproducer built by Dr.
Haddy was a superior device which
appeared to function equally well on
either vertical-lateral or 45/45.

Dr. Haddy’s demonstration mater-
ial had been developed over a consi-
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derable period of time and was ex-
cellent. The Westrex 45/45 material
was also excellent, particularly when
played back via the London-Decca
reproducer.

An interesting facet of the demon-
stration was the reaction of the audi-
ence, many of whom had never heard
stereo from a phonograph record and
did not know quite what to expect. A
representative of one of the major
companies, whose responsibility had
been that of furniture and packaging
of home entertainment systems, ex-
pressed the opinion that he had been
through similar demonstrations many
times and had yet to hear any new de-
velopment involving an improve-
ment sufficiently outstanding for the
average customer to detect. The lis-
tening room where the demonstra-
tion was held happened to be an al-
most optimum size and shape and had
been treated acoustically to provide
the correct reverberation time for this
type of use. Two Altec professional
corner-type two-way speaker system
were used and placed for the most
pleasing effect.

Capitol Records, although not a
Westrex licensee, was located close to
the Westrex laboratory and furnished
invaluable cooperation and assist-
ance in providing test material. The
material initially used for the demon-
stration was obtained by re-record-
ing Capitol’s tape “Introduction to
Stereo’” (with which most everyone is
familiar) to the Westrex StereoDisk
system. Facilities were provided in the
laboratory so that the original tape
and the re-recorded StereoDisk ver-
sion could be played back in the lis-
tening area.

Switching facilities were provided
to permit instantaneous comparisons
between both types of material. Col-
ored lights indicated the material to
which the audience was listening.

At no time did the demonstration
take on the appearance of a contest
between vertical-lateral and the West-
rex 45/45. This was easily accom-
plished since neither London-Decca
or Dr. Haddy were equipment supp-
liers. They were simply concerned
with doing what they could to come
up with a better product to help bail
the industry out of an insecure busi-
ness situation.

Various tests and counter tests were
made, listening to Westrex record-
ings on Westrex equipment and Lon-
don-Decca recordings on Westrex
equipment, the process then being
reversed to play the same material in
all possible combinations. We were
careful to seat the obvious skeptics in
the preferred location. After only
three or four revolutions of the turn-
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table, our firmest skeptic stood up
and said “’l see what you mean.”

After a full day of listening it was
the consensus that, while both sys-
tems exhibited excellent reproduc-
ing characteristics, it appeared the
Westrex 45/45 system was the more
practical since it recorded two separ-
ate recordings of identical sound
quality and therefore did not require
different electrical equalization char-
acteristics for each track, as would be
required with vertical-lateral.

Another governing factor was thata
vertical recording/reproducing sys-
tem was more susceptible to turn-
table rumble than a lateral system.
Thus, if rumble was present on the
vertical-lateral, it would be more pro-
nounced in one channel than the
other. While the Westrex 45/45 sys-
tem appeared to have more suscepti-
bility to turntable rumble than a con-
ventional lateral system, at least the
rumble was the same in both
channels.

While it was by no means the pre-
rogative or responsibility of those at-
tending this Hollywood demonstra-
tion to set the standard for the indus-
try, the reaction of those present actu-
ally accomplished exactly that. The
Westrex 45/45 system was formally
adopted as the American standard by
the Record Industry Association of
America (RIAA) on December 27,
1957.

Immediately after to the initial de-
monstration, tremendous pressure
was put on Westrex to supply cutters
to its licensees. As a stopgap meas-
ure, it was agreed that a sufficient
number of units would be hand-made
to provide one cutter to each licen-
see at the earliest possible moment,
after which Westrex would go into
production on a substantial quantity
of cutters on a routine basis.

Additional demonstrations were
made on October 11, 1957, before the
9th Annual Convention of the Audio
Engineering Society held in New York
City. The following week further
demonstrations were made at the
Park Sheraton Hotel in New York City
for record and phonograph company
representatives.

N looking through various old re-

cords recently, | came upon one
entitled ““Westrex StereoDisk Re-
cording, Heifitz-BSO-Beeth. Conc.”
Also scratched in the surface was the
name “C.C. Davis 7-12-57.” This re-
cord is the original first full-length cut
on the experimental model of the
Westrex 45/45 feedback cutter. Al-
though there are a few ticks and pops,
the record exhibits excellent sound
quality and an amazing dynamic
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$50 out of every $100 you spend on a hi-fi receiver
may be on wasted sound!

Poor room acoustics . . . thin walis . . . low ceilings . . . unusual room
layouts . . . individual characteristics and mismatches of the various
components can all rob you of the sound you're paying for.

That can't happen with a JVC receiver featuring our exclusive Sound
Effect Amplitier . .. SEA . . . circuitry which gives you complete freedom
and control over sound throughout the entire audio frequency range. SEA
allows you to adjust the acoustic response of the typical home listening
room to provide a flat and uniform response. Just look at the curves in
two typical rooms before and after room equalization. SEA divides the
audible spectrum into five crucial frequency zones or ranges permitting
you to compensate for room acoustics, poor room layout or to match
sound characteristics of the different components. it even provides an
unlimited choice of tonal balance to suit your personal tastes for varicus
kinds of music . . . allowing you to create your own sounds when listen-
ing or while recording.

So don't pay for wasted sound — control it with SEA — a patenfed
graphic equélizer tone control system only in JVC components.

JVC HI-FI the best value your money can buy.

VR-5525

4VR-5446

VR-5660

Check No.1E or: Reader Service Card (
AmencanRaﬂﬁ)
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a new twist
in tape ‘
recording

lets you make professional quality
tapes on your home recorder

dbx 120 series noise reduction

For the first time in tape history, you can record live music on your
audiophile recorder and achieve better signal-to-noise performance
than professional studio recorders.

The new dbx 120 tape noise reduction system provides about 40 dB
noise reduction with reel-to-reel, cartridge or cassette recorders. For
live recordings, tape hiss and background noise are completely elimi-
nated. For taping off-the-air or dubbing from records or tapes, no
noise is added beyond the noise content of the material being copied.
(We do not attempt to remove noise present in the original input signal,
however.)

dbx 120 units also decode the newly released dbx encoded ‘‘noise-
less” discs which offer over 100 dB dynamic range with no audible
surface noise at any listening level.

Model 122 is a two-channel tape noise reduction system, switchable
to record or play, with a dbx disc decode feature, priced at $259.00.

Model 124 is a four-channel tape noise reduction system, switchable
to record or play, which will also provide simultaneous record and play
for two-channel recording, with a dbx disc decode feature, priced
at $379.00.

Words cannot adequately describe the experience of listening to
recorded music with over 100 dB dynamic range. We don’t expect you
to believe it possible until you hear it for yourself.

For the most dramatic recorded music demonstration of your life, hear
the dbx encoded “noiseless’ disc at
your demonstrating dbx dealer.

For complete product
information and dealer list,
circle reader service
number or write to:

db

Incorporated, 296 Newton Street
Waltham, Massachusetts 02154

Check No. 11 on Reader Service Card
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range. The material looks like an early
vinyl-type base.

Charlie Davis, more than anyone
else, was the moving spirit in devel-
opment of the Westrex 45/45 cutter.
His contributions to this form of en-
tertainment have gone largely unre-
cognized although many of his basic
equipment developments and oper-
ating techniques are still being prac-
ticed. Davis, however, cannot be
given credit for the “invention’ of the
45/45 system since the Bell Tele-
phone Laboratories had anticipated
the possibility of this type of record-
ing in patents issued to them cover-
ing certain elements of the early "hill
and dale” vertical recording method
as well as those covering the Western
Electric lateral feedback monaural re-
corder.

During his lifetime, Charlie Davis
made three significant contributions
to sound recording and reproducing.
His first contribution was the devel-
opment of the "’"Davis Drive,” used in
film recording machines by profes-
sional motion picture agencies
throughout the world. The Davis
Drive involved the first “Tight Loop”
mechanical filtering system resulting
in a uniformity of film motion which
set new worldwide standards. The
basic principles of this system are still
in use by most manufacturers of film
recording and reproducing equip-
ment.

Davis applied the same design
philosophy he used in high-speed
film-pulling mechanisms to low-
speed disc drives and came up with
the same accurate mechanical mo-
tion. Low-frequency flutter and wow
has not been much of a problem for
many years in the disc recording and
reproducing field because of his pion-
eering work. Uniform motion is no
longer a problem even in reasonably
inexpensive drive mechanisms.

Charlie Davis was very ably direc-
ted in his efforts by Dr. John G. Frane,
Engineering Manager of Westrex for a
long period of time. Dr. Frane is well
known and highly respected for his
contributions to the technology of
professional motion picture record-
ing, as well as the disc recording and
reproducing field.

Others who played a prominent
part in making the 45/45 system the
American standard and bringing it to
its present state of perfection include
Bill Miltenberg and Bob Moyer of
RCA; Dr. G.F. Dutton of the Record
Division of EMI, Hayes, Middlesex
England; Ed Uecke, Chief Engineer of
Capitol Records; Dick Crane, Bob
Davis, and Ed Dickinson of the West-
rex Hollywood laboratory, and many
others. Enjoy their efforts! <
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[ Equipment Profiles

MANUFACTURER’S SPECIFICATIONS

FM Tuner Section

IHF Sensitivity: 1.9 4V. S/N: 65 dB. Selectivity: 65 dB. Cap-
ture Ratio: 1.5 dB. THD: Mono, 0.3%; Sterec, 0.4%. AM
Suppression: 50 dB. Image Rejection: 55 dB. I.F. Rejection:
60 dB. Spurious Response Rejection: 60 dB. Stereo Separa-
tion: 40 dB, 1 kHz. Frequency Response: 20 Hz to 13 kHz +1
dB. Carrier Suppression: 50 dB.

AM Tuner Section

IHF Sensitivity: 20 V. Selectivity: 25 dB. Image Rejection: 40
dB. L.F. Rejection: 40 dB.

Amplifier Sections

Power Output Per Channel, Minimum Continuous (RMS),
All Channels Driven, 8-ohm Loads at Maximum Total Har-
monic Distortion of 0.5%: 26 watts, 4-channel mode; 80
watts, 2-channel mode. Damping Factor: 20, 8 ochms. Input
Sensitivity: Phono, 2.0 mV; AUX, Tape, 180 mV. Hum and
Noise: Phono, 70 dB; AUX, 90 dB; residual, 1.5 mV. Fre-
quency Response: Phono, RIAA +1 dB; AUX, 7 Hz to 70
kHz, +0,-3 dB. Tone Control Range: Bass, +11 dB @ 50 Hz;
treble: +10 dB @ 10 kHz. Low Filter Cut-Off: 200 Hz @ 6
dB/octave. High Filter Cut-Off: 7 kHz @ 6 dB/octave.
General Specifications

Maximum Power Sumption: 360 watts, at 120 V, 60 Hz.
Weight: 37.3 Lbs. Dimensions: 21-3/8 in. W x 6-1/8 in. H x
15-1/2 in. D. Retail Price: $739.95.

For many, the chief objection to earliest all-in-one four-
channe! receivers was their low power output per channel
in return for quadraphonic flexibility, and the apparent aim
of the new SA-8500X is to counter these objections, which it
does most successfully. Here is a receiver that supplies more
than 25 watts per channel into 8-ohm loads at all audio fre-
quencies, in accordance with the strict power output dis-
closures required by the new FTC power rule. Switch it to
what Technics calls the BTL mode (more familiarly known as
“strapped’” two-channel operation) and you have at your
command up to 80 watts of power for each of the two chan-
nels then available.

Having gained experience with the CD-4 quadraphonic
disc format (Technics by Panasonic was one of the first com-
panies to champion quadradiscs in this country), they have
refined that circuitry in this latest receiver, making it much
easier (and less critical) than in earlier products. Matrix de-
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coding, however, takes a back seat to CD-4 demodulation,
with two simple matrix positions available, but with no logic
circuitry added. One of the two matrix positions corres-
ponds to RM (Regular Matrix, as standardized in Japan), the
other comes close to SQ parameters (though Technics
neither says so nor labels the position that way).

The front pane! of the SA-8500X is one of the most im-
pressive we have seen since the dawn of four-channel
sound in home equipment. The upper, blacked-out area
(illuminated when power is applied) has four level meters at
the left, one for each channel. In addition to assisting you in
balancing all four channels, | must confess that psychologi-
cally | always feel better when tinkering with four-channel
program sources when | am able to SEE (as well as hear)
different things happening in each channel. A 10-dB push-
button switch has been wisely added, so that meter sensi-
tivity can be increased by that amount and meters be read
easily even when sound levels are fairly low. The well-
calibrated AM and FM dial scales are surmounted by chan-
nel indicator lights which spell out mode of operation (4-CH
DISCRETE, 4-CH. MATRIX, STEREQ, etc.), while below the
scale are more illuminated words which identify pushbut-
tons such as the three available tape monitor buttons, FM
MUTING switch, and the aforementioned meter sensitivity
switch. Lights also tell you program source chosen while at
the extreme right is a signal-strength tuning meter active in
both FM and AM modes. A separate power ON/OFF switch
is located center-left on the panel.

The lower section of the panel contains a pair of head-
phone jacks (for four-channel phones), bass and treble
controls, a large master-volume control surrounded by four
individual channel-level controls, mode selector, program-
selector switch, and a large tuning knob. Secondary con-
trols in this area include low- and high-filter switches, loud-
ness control, and audio-muting switch (not to be confused
with FM muting) which lowers overall volume level by a
fixed 20 dB when answering the phone, doorbell, etc.
Finally, there is a CD-4 “High Blend” switch intended for
use when CD-4 records are unduly noisy. With the switch in
use, noise is reduced with some minimal sacrifice in high-
frequency channel separation—much like the familiar
““MPX filter”” popular on some stereo tuners and receivers
for accomplishing the same objective when listening to
weak or noisy stereo FM signals. The now almost-standard
“‘radar light” blinks on whenever a CD-4 record is played,
appearing in the upper dial-scale area along with the other
previously noted lights.

SRS RS

Fig. 1—Rear panel of the SA-8500X
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The rear panel of the SA-8500X, shown in Fig. 1, may set a
new record for number of input and output jacks and term-
inals. Three full tape-monitoring facilities (in four-channel)
means no less than 24 jacks, in addition to a full four-chan-
nel AUX input arrangement, enough speaker terminals for
two four-channel speaker setups, 300-ohm, 75-ohm, and
AM antenna terminals, switched and unswitched a.c. con-
venience outlets, and a four-channel FM detector output
jack for future use with a four-channel FM decoder. Each
speaker line is fused, with transparent covers over each pair.
Two types of phono inputs are provided. Conventional ones
for magnetic cartridges require no further explanation. The
other pair, intended for semiconductor cartridges {one of
which is manufactured by Technics by Panasonic), deliver a
bias voltage required by this type of phono pickup, so that
no separate power supply is required when they are used
with this receiver. A two-position switch near the phono in-
puts selects either pair of terminals (they cannot both be
used simultaneously), while three-position slide switch,
identified as a 30-kHz compensator switch, is intended to
help adjust frequency response of the CD-4 input circuitry
to compensate for less than perfect CD-4 cartridge that have
dips or peaks at the high end of the response. With reason-
ably good cartridges, this switch position should be left in
the NORMAL position.

Circuitry Highlights

An internal view of this massive chassis is pictured in Fig.
2. Power amplifier circuits, seen standing vertically, each in-
clude a first-stage differential amplifier, followed by direct-
coupled circuitry out to output-capacitorless power stages.
Operation in the strapped mode (in which pairs of
amplifiers are effectively parallelled for greater power out-
put) is selected on the front panel by the speaker-selector
switch. A direct-coupled I.C. circuit is used for the phono
equalizer section of the receiver. Perhaps the most out-
standing new feature of the CD-4 portion of the receiver is
that fact that separation and carrier level adjustments are no
longer required (they were with all earlier receivers when-
ever you changed or installed a new cartridge).

The FM front-end uses a four-pole MOSFET and the vari-
able capacitor is designed so that dial calibration is linear.
The if. section employs five stages, three of which are
differential amplifiers, and there are three two-element
ceramic filters for achieving desired band-pass characteris-
tics. The AM section also employs a ceramic filter. The
stereo FM decoder circuit includes a monolithic IC which
incorporates two differential switching or demodulation cir-
cuits.

Fig. 2—Internal view.
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FM Performance Measurements

We measured an IHF sensitivity of exactly 1.8 uV for the
SA-8500X receiver, but in terms of quieting, 50 dB of S/N was
reached under signal input conditions of only 2.0 4V, as
shown in Fig. 3. Ultimate quieting in mono was 71 dB, con-
siderably better than the nominal 65 dB claimed by the
manufacturer. THD in mono was also excellent, at 0.2% for
mid-frequencies. In stereo, the same test resulted in 0.32%
THD, still very good, and the best signal-to-noise ratio ob-
tained was 65 dB. Selectivity was closer to 70 dB than to the
65 dB claimed, while capture ratio measured 1.3 dB, image
rejection was 60 dB, and AM suppression was 53 dB.

Stereo-FM separation, plotted in Fig. 4, was 42 dB at mid
frequencies, remaining as high as 40 dB all the way down to
50 Hz, and decreasing to 30 dB at 10 kHz. Figure 4 also shows
that THD is maintained at low levels for all audible frequen-
cies. At7 kHz, THD measured 0.5% in mono, 1.0% in stereo.

AM sensitivity was measured as 25 u V, via the external an-
tenna terminal input, while selectivity actually proved to be
a bit better than claimed, measuring 27 dB on our sample.

New Measurements For Amplifiers

In keeping with the editorial policy of AUDIO magazine,
we have begun testing power amplifiers and the power
amplifier sections of receivers in accordance with the new
Federal Trade Commission Rule which went into effect last
November. While we do not agree with all the provisions
and requirements of this rule, it does serve a useful pur-
pose in partially clarifying power output claims and, until it
is modified or something more meaningful {and even less
ambiguous) comes along, we shall continue to report our
findings a la the FTC rule.

First, it should be noted that the literature supplied with
our unit (including the owner’s manual) was printed before
the rule went into effect, and so we had to search through
several kinds of power ratings before arriving at the fact that
Technics by Panasonic claims 26 watts per channel from 20
Hz to 20 kHz, with 8-ohm loads, all channels driven, at no
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more than 0.5% THD. (We shall continue to use the abbre-
viation THD even though the FTC says it is an unfamiliar
term and must not be used by manufacturers who are re-
quired to spell out “Total Harmonic Distortion”” each time.
If any reader still has doubts about the meaning of THD at
this point, please forgive our attempt at brevity).

On that basis, we ran the receiver, with all channels
driven to a power output of 8.7 watts into 8-ohm loads for
one hour continuously. This is the so-called precondition-
ing test about which there has been so much debate within
the industry. The SA-8500X heat sinks warmed up consider-
ably (as would be expected) but no fuses popped, no cir-
cuits failed, and we were able to go on with full-power
measurements. Not only were we able to produce 26 watts
per channel in the four-channel mode at 20 Hz and 20 kHz
following this preconditioning test, but the THD observed at
these two frequency extremes was 0.1% at 20 Hz and 0.13%
at the high end—both well below the 0.5% maximum
claimed by the maker. Breathing a sigh of relief, we went on
to find that at mid-frequencies (where, FTC notwithstand-
ing, there is still much music to be heard), each channel pro-
duced just over 35 watts into 8-ohm loads, as plotted in Fig.
5. IM distortion (up to now ignored by the FTC) measured
0.5% at an output of 32.7 watts per channel, also plotted in
Fig. 5.

In the “strapped mode,” we only made one measure-
ment—and that was at mid-frequencies, where we ob-
served an output of 87 watts per channel, with both chan-
nels driving 8-ohm loads. Those technically familiar with the
“strapping” circuit will appreciate that using ordinary bench
test equipment it is difficult to make complex measure-
ments because of “‘common ground”’ problems. When re-
ceivers are used in this mode in home applications, how-
ever, no problem is encountered since each speaker has its
own twin-wire cable leading back to the receiver and there
are no ““common ground” points. It should be noted that
Technics by Panasonic claims 80 watts per channel in the
strapped mode, into 8-ohm loads, from 20 Hz to 20 kHz and,
based on the reserve measured at mid-frequencies, we have
no doubt but what they "“make it.”
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Not content with just end-frequency measurements, we
plotted full-power output (26 watts per channel, etc. etc.
etc.) at all frequencies against THD and the results are
shown in Fig. 6.

Figure 7 shows tone-control range, filter action, and loud-
ness compensation referenced at -30 dB from full volume.
The low filter, though sloped at only 6 dB per octave, is more
effective than a bass control in reducing audible rumble
with minimum loss of lows, whereas the high-cut filter does
little more than the treble control rotated to nearly its most
counterclockwise position.

Phono and high-level input sensitivities corresponded
closely with published claims, while phono overload capa-
bility was measured as 60 millivolts RMS. Hum, in phono was
70 dB exactly as claimed. Hum referred to high-level inputs
was in excess of 80 dB. Frequency response from high-level
inputs to output, with tone controls set for mechanically flat
position was within 1 dB of "flat’” all the way from 3 Hz to 30
kHz.

Listening and Use Tests

Most of our listening tests were confined to CD-4 re-
cords, since it is in this area of circuitry that Technics by
Panasonic seems to have made greatest strides in this new
receiver. We purposely substituted a few of the earlier CD-4
cartridges we have in our possession just to see if they would
produce any better results with the new CD-4 circuitry than
they did when tested a year or two ago with “earlier”
demodulators. They did! This new CD-4 circuit certainly
makes up for deficiencies elsewhere in the CD-4 chain,
whether it be in less than perfect records or cartridges. But
to really appreciate how good some CD-4 records can
sound, you should equip your tonearm with a late model
CD-4 cartridge of known reputation, set a recent CD-4 re-
lease to spinning, and feed those complex signals through
that new demodulator circuitry. It may change your mind (if
you've been negative) about the future of CD-4. In this re-
viewer’s opinion, it’s here to stay—so long as we can find
equipment like the SA-8500X through which to play it!

There’s not much we can say about the matrix circuitry in-
corporated in the SA-8500X, other than to point out that it
does about what you would expect from circuitry without
"logic” augmentation. With all those tape-monitoring facili-
ties, you'll probably have room for an add-on matrix deco-
der if you want better matrix separation than is obtainable
from either the MATRIX 1 or MATRIX 2 switch settings on
the SA-8500X. Of course, you can always decide about that
later on. No doubt many music lovers will be content with
the simple matrix system already built in.

While we were impressed with the 80+ watts capability of
the receiver in the strapped mode, our listening tests were
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Fig. 7—Tone-control range, and filter and loudness circuit
characteristics.
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Buy one BASF 90-min-
ute cassette or 8-track
cartridge at the regular
price, and get a second
one at half price.

That amounts to 45 minutes
of free music. And not just
free, but fabulous because
BASF cassettes and tapes
are the best in the world.
Every 90-minute cassetie
and 8-track cartridge BASF
makes is included in this
half-price sale:

BASF LH Super Cassette.
Quite simply, the best high-
density ferric oxide tape
your money can buy. It
gives you less noise, more
pure sound. ltalso provides
50% more playback
volume at the same record
level—the very ultimate in
sound reproduction on

any equipment.

BASF Chromdioxid: the
world’s finest cassette. -or
the most demanding music
selections. It brings the

e g 8T

LOW NOISE HIGH QUTPUT i

OISE EXTENDED RANGE

brilliance of LP discs or open- BASF LN 8-Track

reel tape to equipment
designed for chromium
dioxide cassettes.

BASF SK/ LH Cassette.
The tape used by many pro-
fessional studios. It's a low-
noise, high output cassetie
that reproduces the best
sound with great clarity and
distortion-free fidelity, and
at a very attractive price.
Like all BASF cassettes,

it has our patented Special
Mechanism that makes it
guaranteed jamproof.
BASF LH 8-Track
Cartridge. A low-noise
tape with a remarkably high
output. Ideal for music,
because its dynamic range
is far superior to that of
other ferric oxide tapes.

Check No. 4 on Reader Service Card

AhBadacRadiadikioiSODRY

Cartridge, a low-noise
tape combining BASF
quality with unmatched
low-noise performance at
an economical price.
The BASF 90 - minute half
price sale is on right now.
So hurry down to your
BASF dealer, stock up and
save money on the BASF
tape you like the best. For
more information, call or
write BASF Systems,
Crosby Drive, Bedford,
Massachusetts 01730.
Telephone: BASF
(617) 271-4000. S
Available at participating

dealers only while supply
lasts.
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confined to four-speaker applications, but we found that
the SA-8500X offered plenty of drive power for our moder-
ately low efficiency test speakers. Since the SA-8500X is, first
and foremost, a receiver, we devoted the remainder of our
listening time to FM and were happy to note that the low
stereo-switching threshold (about 4 uV) plus the excellent
quieting-slope characteristics of the tuner section enabled
us to enjoy all the mono and stereo stations received in our
area with relative freedom from noise and audible distor-
tion. If only a single tuning meter was economically feasi-

ble, we would have preferred a center-of-channel type (and
been willing to forego meter action in AM), but it’s a rela-
tively minor quibble. Even stereo broadcasts are more fun
when “"dematrixed” into synthesized quadraphonics we
find, and that’s the way we listened to them (as well as to the
few four-channel matrix broadcasts we encountered) and
will continue to listen to them until the FCC gives us some-
thing to plug into that FOUR-CHANNEL DETECTOR jack at
the back of this excellent receiver. Leonard Feldman
Check No. 60 on Reader Service Card

Soundcraftsmen PE 2217 Preamp-Equalizer

A

MANUFACTURER’S SPECIFICATIONS

Frequency Response: + V2 dB 20 Hz to 100 kHz. Harmonic
Distortion: Less than 0.05% at 1.0 volt. Intermodulation Dis-
tortion: Less than 0.05% at 1.0 volt. Signal-to-noise Ratio:
Phono, 84 dB below 10 mV input; Equalizer Section, 90 dB
below 1 volt input. Input Impedance: Phono, 47 K; High
Level, 50 K. Maximum Output: 5 volts into high impe-
dance; 2.5 volts into 600 ohms. Dimensions: 20 in. W x 11V4
in. D x 7¥2 in. H. Price: $499.50. Simulated walnut case
supplied. Walnut wood case optional, $50.

No doubt about it, an equalizer is a most useful piece of
equipment to have, particularly for tape enthusiasts or those
who have poor listening rooms (I refer to the acoustics, not
the decor—I once saw a magnificent room furnished in
good taste with heavy plush carpeting which extended right
up the walls! As you might expect, it was hopeless as a lis-
tening room. Even the Steinway piano sounded muffled. No
equalizer could have corrected sufficiently,)

The only possible disadvantage in using a graphic equal-
izer is the extra shelf space and cable connections required.
If you also have a preamplifier, an FM tuner, and a quadra-
phonic decoder, connecting an equalizer could complicate
matters if you also wish to hook up a tape recorder. Partly to
simplify things, Soundcraftsmen has now combined a graph-
ic equalizer with a state-of-the-art preamplifier. In so doing
they’'ve made it possible to save space and simplify cabling,
at the same time reducing the cost of the total setup.

The equalizer section is very similar to the Model 20-12
which we reviewed in AUDIO in December 1971. It has 10
slide controls for each channel, each handling about one
octave, and providing maximum boost or cut up to around
14 dB. An added feature is a set of four visual indicators
called Test Lites which permit balancing the signals going
into and coming out of the equalizer section.

Watching these Test Lites one can readily control the
overall gain of the equalizer section to keep it at (or near)
zero. This is necessary because it is possible to adjust sever-
al of the octave tone equalizers for maximum gain, thus sup-
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plying too much signal to the amplifier following the pre-
amp-equalizer. To set the controls properly one has only to
set them so that the two Test Lites for the input signals and
those for the output signals have roughly the same bril-
liance. The adjustment is not at all critical.

A separate pushbutton controls the use of the Test Lites; if
that button is in the off position the upper two lights will
monitor the output of the equalizer.

Looking at the controls, at the bottom left we find a bank
of four buttons for Test-Lites, Reverse, Mono-left, and
Mono-right. After the Volume Control comes a group of six
pushbuttons. These switch the equalizer in or out of the
main amplifier signal path, or the tape recording signal path.
They also select tape 7 or tape 2, and permit dubbing from
either of two tape decks onto the other one. Next comes the
channel balance control, and a last group of four buttons for
phono 1, phono 2, tuner, and AUX. )acks for stereo head-
phones (two sets) and 1 for Tape In and Tape Out are at the
right hand end.

The power on-off switch is at the extreme left, while di-
rectly in the center of the unit, between the banks of equal-
izer sliders are the four Test Lites and the two gain controls.
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Fig. 1—Rear panel of the Soundcraftsmen PE2217 Preamp-
Equalizer.
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Introducin

BASFE/ |LH Super.

A technical breakthrough

in sound reproduction.

Our LH Super
tapeisn’tjust anew
tape on your dealer’s
shelf. It's a technical
breakthrough in sound
reproduction. We've
actually redesigned
the surface of ferric oxide recording tape.

When you listen to a playback on LH Super,
youwll know you're listening to something new. The
volume will be up 50 per cent at the same record
level. Noise will be down, perceptibly. Highs will
be strong and clean. All this, yet distortion will not
be increased.

If you record LH Super on a late-model, high-
quality deck at 17 ips, the dynamic range and
frequency response will exceed hi-fi standards.

You'll get twice the playing time for the same money.
On the other hand, if you prefer torecord at 7% or
3%, the sound may even exceed your
standards.

Technically, it’s easy to understand
what we’ve done if you can imagine con-

ventional recording
tape as a cobblestone
road, with large,
unevenly shaped mag-
netic particles as the
rough cobblestones. In
this arrangement, a
great deal of sound “slips through the cracks”

and never gets recorded.

LH Super is more like a brick road. The mag-
netic particles are smaller. And they’re all the same
shape. This allows us to arrange them close together
in even rows. Which gives LH Super a smoother,
quieter surface and reduces the size of the “/cracks”
between magnetic particles, so less sound ““slips
through.”

The resultis a reel-to-reel tape that gives you
more pure sound — and less noise — than any other
ferric oxide tape.

For more information, call or write
\ BASF Systems, Crosby Drive,
l Bedford, Massachusetts 01730.
Telephone: {617)271-4000.
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On the rear panel are the numerous input and output
jacks, along with no less than six a.c. power outlet soc-
kets—two unswitched by the front panel power button, and
four switched. There are two sets of magnetic phono in-
puts, and enough inputs and outputs for two complete
stereo tape decks, with provision for dubbing from either
one to the other. These are in addition to the jacks on the
front panel which permit connection of yet a third tape
machine.

Finally, note that the equalizer section may be switched
into either the tape inputs, or so that it comes after the tape
outputs.

Circuit Description

The circuit can be divided into five sections: phono
preamp, equalizer, Test Lite drivers, line amplifier, and
power supply. Figure 3 shows the basic circuit of the phono
preamp. Itis a fairly conventional NPN-PNP arrangement of
Q1and Q2. Equalization is provided by the frequency-selec-
tive feedback loop consisting of C1, C2, R1 and R3. The out-
put of the preamplifier section feeds Q3, and emitter fol-
lower, which in turn feeds the equalizer section and the Test
Lite drivers. The basic circuit of the equalizer is seen in Fig.
4. Only one control network is shown, the other nine being
identical except for their component values. All 10 net-
works are connected in parallel to points Y and Z. The out-
put at point Z also goes to four one-transistor amplifiers,
which drive the Test Lites, and a two-stage line amplifier,
which terminates at the line outputs on the rear panel. The
line amplifiers use a single transistor with an emitter follow-
er and, like the equalizer section, employ heavy current
feedback. Gain is very low but the distortion is insignificant.
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Fig. 3—Basic circuit of phono preamplifier.
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Fig. 4—Basic equalizer circuit.
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Five transistors are used in each Test Lite circuit, and
another two in the regulated power supply, making a total
of 32 in the entire circuit of the 2217. A muting relay pre-
vents transient surges during turn-on from being applied to
the power amplifier, thus preventing undesirable “thumps.”

Measurements

Figure 5 shows the response with each of the controls set
at maximum, and at minimum. Figure 6 shows a typical res-
ponse curve tailored to correct certain poor room acoustics
and compensating for some loudspeaker deficiencies. Note
that the low frequency boost under 100 Hz is attenuated
below 45 Hz. This is something you just can’t do with ordin-
ary tone controls. Although we cannot hear most of these
low frequencies, they can cause severe intermodulation dis-
tortion in loudspeaker systems.

The boost in the 2,000 to 8,000 Hz range will improve the
overall sound when used with loudspeakers like the Dy-
naco A-25 or the Hegeman 1, especially if the room is heav-
ily damped (lots of rugs, drapes, and so on). On the other
hand, speakers with “presence’” peaks (the so-called ""West
Coast” sound) can be made tolerable by lowering the mid-
range response.

Output level is plotted against both types of distortion in
Fig. 7. It shows that distortion is almost unmeasurable below
a volt or so. At three volts output, both the IM and the THD
were below 0.03%, and at 4.0 volts it was still less than 0.1%.
Switching in the equalizer made no significant difference,
regardless of where the controls were set.

Frequency response was within 1.0 dB from 4.0 Hz to near
200 kHz, and square wave tests showed no signs of ringing
or instability. The phono sensitivity was 1.2 mV for one volt
output. High level input sensitivity was a mere 43 mV. The
phono input overload point was 105 mV, quite comfort-
able, but this fell to 31 mV when the equalizer was switched
into the circuit—lower than | would have liked.

DECIBELS
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Fig. 5—Response curves, controls at min. and at max.
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Fig. 6—Typical equalized response curve.
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The Un-common Cartridges

from

The patented low-mass design
assures lower distortion and
greater tracing accuracy.

The cartridge is the least expensive but one
of the most critical components in a hi-fi
system. Its stylus is the only contact with

the complicated modulation of the re_cord
groove. To extract every note without
distortion, especially at the high frequencies
of the audible spectrum, is the problem.

Lower mass = higher accuracy.

Since the magnet itself in a moving magnet

cartridge contributes significantly to its

mass, ADC created and patented an : = {

“induced magnet” cartridge that reduces : SuPer

the mass in the moving system. This allows y - T A XLMwmkr
the stylus to track with a lower force ‘ ' i CD-4 with

resulting in superior tracing accuracy and : : A Shibata type
low distortion. >
stylus

You can actually hear the difference.
Ask your hi-fi dealer to demonstrate the
comparison between an ADC cartridge and
any other brand. There is an audible
difference that can easily be distinguished.

A modestly f)riced ADC cartridge may be all

you need to upgrade the sound of your

entire hi-fi system--and there’s a model ! -

compatible with every brand of manual e - VLM MK T
turntable or record changer. -

Send for a free detailed brochure of the
complete line of ADC cartridges.

AUDIO DYNAMICS CORPORATION

o A BSR Company « New Milford, Conn. 06776




Listening Test

The 2217 was paired with a Phase Linear 400 amplifier and
other equipment included a Nakamichi 500 super cassette
recorder, a Sony TC 755 open-reel machine and a Dynaco
AF-6 tuner. No equalization is needed in the listening room
but the lab itself is another story and a Soundcraftsmen 20-
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Fig. 7—Output level vs distortion 10 K load.

12 is permanently installed there. Thus, it was easy to substi-
tute the 2217 and duplicate the control settings previously
set up on the 20-12. Balancing the input-output signals with
the Test-Lites was simple. The instruction manual suggests
that FM interstation noise can be used for precise adjust-
ment, but this was not found necessary. The equalizer con-
trols would normally be set once and left but the tape re-
cording enthusiast would probably use them much more
often and a number of chart forms are provided for what
Soundcraftsmen call “’Instant Programming.”

All 20 controls are reproduced on the forms just as they
appear on the actual panel and all you have to do is to mark
each special equalization curve accordingly. Because of the
tape dubbing facilities and the provision for three record-
ers, the 2217 is specially recommended to the tape enthusi-
ast but it will also appeal to those who want a top quality
preamp with equalization controls.

It has become fashionable in some circles to describe
sound quality as “grainy,” “sweet,” “dry,” or even “a gray
color”” but | hesitate to use such terms. After all, one man’s
“dry sound”’ might be “sweet sound” to someone else! In
this case, extended listening tests with first-rate program
material confirmed the impression that the 2217 is com-
pletely neutral—it neither added coloration nor distorted
signals audibly.

The excellent signal-to-noise ratio of this unit places it
alongside the two or three other top preamplifiers, and at its
price, it's a bargain. Incidentally, the simulated walnut
cabinet supplied is really intended just to protect the unit in
shipping. The real wood cabinet ($50 extra) is much more
attractive. George W. Tillett

Check No. 61 on Reader Service Card

Ferrograph Super Seven Model 7504-AHW
4-Track Tape Deck

MANUFACTURER’S SPECIFICATIONS

Speeds: 15, 72, and 3% ips. Wow and Flutter: Less than
0.08% at 15 ips: 0.10% at 7% ips; and 0.15% at 3% ips. Fre-
quency Response: 30 - 20,000 Hz + 2dB at 15 ips; 30-17,000
Hz + 2dB at 7%z ips, and 40-14,000 Hz + dB at 3% ips. Sig-
nal-to-Noise Ratio: Better than 60 dB referred to 0.2% THD,
unweighted. Input Levels: Line, 50 mV to 10 V; Micro-
phone, 3004V to 15 mV. Output Levels: 2.0 V at 600 ohms;
300 mV at 10,000 ohms.

40

General Specifications

Dimensions: 20% in. W x 17% in. H x 10 in. D. Weight: 55
Ibs. Price: $1025, plus $125 for Dolby B, $50 for amps and
speakers.

Ferrograph is highly respected not only in England, its
country of origin, but it is known all over the world for solid,
well-engineered products (what we used to call “’built like a
battleship”). The original makers of the Ferrograph tape re-
corder, Wright and Weaire, were established back in the
1920s and | remember buying tuning coils from them in the
fate 30s. Huge copper can monsters they were, wound with
Litz multistrand wire on glass formers, and boasting a fan-
tastic Q-factor.

Their tape recorders were among the first made in Eng-
land and the machines’ reliability soon made them a first
choice for many airports and shipping lines. The Super
Seven, then, comes with an impeccable pedigree based on
more than 20 years experience. At first glance it looks much
like any other semi-professional recorder but there are sig-
nificant differences, some innovations and, let's face it,

Fig. 1—Socket panel.
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e Spea

Rather than starting with an existing
speaker, Yamaha began with a
speaker idea.

A speaker system with the lowest
distortion and coloration, and the
best possible transient response.

Instead of merely modifying one,
Yamaha has re-invented it. And in
doing so, has improved every aspect
of speaker design.

We call it.the NS-1000 M Monitor.

Transparency and The
Dome. Existing technology has
largely solved a major problem of
speaker design through the use of
the acoustic suspension driver:
extended frequency response.
Today, what's missing from most
sound in most people’s living rooms
is something a touch more subtle.
It's called transparency.

The hemispheric dome tweeter
allows a wider dispersion of high
frequencies.

But the dome’s own material
weight causes it to lag behind the
input signal. It simply doesn't
respond fast enough, creating an
opaque, masked sound that lacks
fine detail and definition.

The ideal dome material for mid-
range and high frequency drivers
would be extremely rigid and, most
importantly, virtually weightless.

Introducing the

Beryllium Dome. Why did
it take so long?

After all, beryllium is the lightest,
and most rigid metal known, and
has a sound propagation velocity
twice that of commonly used
aluminum.

Beryllium is lighter and stronger and
propagates sound better than other metals.

RIGIDITY  SOUND
(ELASTIC  PROPAGATION

MODULUS)  velociy
aglmmi misec

ATOMIC
WEIGHT

BERYLLUM g 13 28000 12600
e M 2032 as00 5770
?ALIl)JMINUM 26.98 7400 6420
(TT|iT)AN|UM 4790 11000 5990
o 5585 19700 5950

But because of beryllium'’s inherent
characteristics, it resisted attempts
by any manufacturer to form it into
a diaphragm, let alone a dome.
Until now.
The New Yamaha Beryllium Dome,
formed by Yamaha's unique
vacuum deposition process, is lighter
than any other speaker diaphragm
found today. So it's more responsive

to direction changes in amplitude
and frequency of the input signal.

Dome Tweeter Comparison

oM THICKNESS  WEIGHT
YAMAHA
NS-1000 M
(BERYLLIUM
DOME)
TYPICAL
SOFT
DOME

CONVENTIONAL

3ecm 0.03mm 0.03g

3cm 03mm 0dg

25cm 045mm 1.03g

DRIVER

This is called transparency. It can
be noticed best in complex musical
passages and can be best described

possible for a midrange driver. It
extends the linear portion of its
response curve.

The midrange driver's frequency
response is so wide that we can
select only the choice flat section of
its frequency response, thereby
eliminating the peaks and valleys
most competitors are forced to use.
The Beryllium Dome creates
simply the flattest response; least
colored, most natural sounding
midrange of any speaker around.
Carefully designed acoustic
equalizers flatten the frequency

as highly defined and finely detailed.
Only Yamaha has it.

Midrange: The Voice of

Your Speaker. It's no secret
that between 500 hz and 6 Khz is
where most audible differences in
speakers occur.

It's where we hear the human
voice, and it is the hardest part of
the frequency spectrum to
reproduce accurately.

Once again, beryllium solves the
problem of uneven response. Since
it's so lightweight, the dome can be
made larger and lighter than before

The Beryllium Dome uses more ot the fiat section
of the trequeacy curve than a canventional dome.
JONVENTIONAL SOFT DOME
YAMAH: BERYLLIUM DOME

OPERETING RANGE
USED

RESONANC
FREQUENCY,

PEAK QUTPUT

QUTPUT LEVEL

BERYLLIUM
RESPONSE WITH
ACOUSTIC EQUALIZER

PRASE
FREQUENCY DISPLACEMENT

!

|

response curve even further.

The NS-1000 M Monitor is so
accurate that you may even hear
enhanced detail in a recording you
once thought already perfect.

Re-thinking the Woofer.
Some respected speaker
manufacturers buy their low
frequency drivers wholesale

Yamaha doesn’t buy them. We
make them.

Even the very cone material itself
was researched and developed and
manufactured specially by Yamaha.
(It's made much more dense than
most cones. That means a tighter,
cleaner sound.) And the frame is
cast in our own foundry so we can
control quality.

A plucked string of a bass sounds
like a plucked string bass note.

Instead of a dull thud.

The Tangential Edge and

Other Extras. Yamaha
designed a special suspension

@YAMAHA

IN'fERNATIONAL CORP., P.O. BOX 6600, BUENA PARK. CALIF. 90620
Check No. 39 on Reader Service Card
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system that holds the beryllium
dome to the speaker frame with less
contact allowing it to move more
freely. It's called the Tangential
Edge. (You may not hear the
difference at first, but you will.)

The crossover system was
specially designed to have a very
low DC resistance, increasing the
system efficiency.

Most highly accurate systems
need a large amp to drive them
properly. The NS-1000 M Monitor
requires only 15 watts RMS to fill an
average room with loud music, yet
can handle RMS power outputs
exceeding 100 watts.

By Our Own Skilled

Hands. Yamaha's philosophy is
one of self-reliance.

That's why, for example, we build
the critical speaker components
(like cone materials and speaker
baskets) rather than purchase them.

That includes the speaker
enclosure made from material
designed for anti-resonance
characteristics. (Our piano making
experience was essential here.)

There are enough speaker system
modifications and copies around,
already.

This is something original.

Proudly Presenting the
NS-1000 M. It's not

inexpensive or easy to find.

The NS-1000 M is sold as right
and left-hand units, and by the pair
only.

They cost $960.00 the pair, when
you can get them.

Yamaha is making them as fast as
we can, but you may have to wait a
short while until your Yamaha
Audio Dealer has a pair for you to
audition. (He also features Yamaha
speakers based on the same
technology and quality at less
money.)

Patience, please.

Part of the Yamaha

System. The NS-1000 M Monitor
is the ultimate air suspension
speaker system.

That is a strong claim to make.

In the future, Yamaha will present
the ultimate power amplifier, tuner,
preamplifier, and turntable.
Actually advancing the state-of-
the-art of the major components
of a music reproduction system.

In short, the ultimate system.

We're convinced that no matter
what you think is the best today,
we'll make you dissatistied with it.

Don't say we didn't warn you.



some idiosyncrasies. The unit tested has built-in Dolby B and
the three speeds are 3%, 72 and 15 ips. It’s also available
without the Dolby, or with 1%, 3%, and 7V ips speeds.
Another option is a pair of built-in 10-watt amplifiers with
small loudspeakers mounted on the sides behind grilles.

Styling is neat and workmanlike with the charcoal black
center section housing the head assembly contrasting nicely
with the satin aluminium panel and controls. Looking at the
left, there are two dual-concentric controls, one for Micro-
phone and Line input for channel 1 and the other for Equal-
ization. Then come the two VU meters and in between is a
mode switch for selecting upper track, lower track or stereo.
To the right of the second VU meter are two more dual con-
trols, the first a level control (marked Volume), the second is
the Microphone and Line input control for channel 2.

At the bottom are Bass and Treble controls for each chan-
nel, tape monitor switches, and in the middle are two push-
buttons marked U>L and L>U (more about these later), a Bias
switch, a Dolby switch and one for MPX filter. Under the VU
meters are preset controls for adjusting the bias which is in-
dicated on the meters by using the bias switch. A nice
idea—and it works! That’s one of the innovations. . . .

At the left, beside the head assembly, is the tape motion
control lever with the functions indicated by Fast, Stop (re-
set), Pause, and Run. A small locking catch is just above that,
and on the right side is a Fast Wind knob and another for
reel size, 10 inch and Others. In the center is a large red
Record bar switch, a digital counter, and a Reset light. At the
top is the three-speed control, and at the very top is a tiny
On-Off switch.

The head assembly is exposed by lifting a lid and inside is
a retractable lever to facilitate tape loading. Microphone in-
put sockets are in recessed positions at the left and right on
the bottom panel, and all the other inputs are located on a
recessed panel at the top. (That is, if you operate the mach-
ine in the vertical position, otherwise you could say the
socket panel is at the rear!) There are three output sockets
for each channel, a high impedance at 300 mV, another by-
passing the level control, and a 600-ohm output from an
emitter follower connected to a point prior to the tone and
level controls. Also located on this panel are a.c. power line
fuses, d.c. fuses, and a socket for a remote control unit.

Now for some explanations: that Reset light comes on
whenever an incorrect setting is made, as for example, if the
equalization or speed change knobs are turned when the
tape is running. It also operates when the automatic stop is

Fig.2—Interior view.
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activated. The procedure is to return the tape motion lever
to Stop, as the machine will not function when the light is
on. Having done that, you then put the controls in the cor-
rect positions.

The two push-buttons inscribed U>L and L >U are for track
transferring. In other words, the recorded signal from one
track can be transferred to a second track. This signal can in
turn be transferred to the third or fourth tracks to produce a
kind of multiplay recording. As there has to be a small delay
between the record and replay signals, it is possible to ob-
tain some echo effects too.

The Fast Wind arrangement is a little unusual as there are
two controls. The function lever is turned to Fast and then
the Fast Wind knob is rotated left or right to give direction
and speed.

An MPX switch cuts the frequency response above 18 kHz
so that the 19 kHz FM carrier will not interfere with the
Dolby operation. The equalization switch is marked High,
Medium and Low, referring to the tape speeds. These are
selected by a knob at the top which rotates an indicator disc
located behind a window just below. And if you select the
wrong equalization for a particular speed, you know what
happens!

The rest of the controls are conventional enough, al-
though tone controls are rarely found on tape recorders this
side of the Atlantic. If you prefer to use the amplifier tone
controls, you can disregard those on the recorder or you
can use the 600-ohm output sockets. On the other hand, if
you play non-standard tapes, the instruction manual gives
the correct tone control settings to compensate. By non-
standard, | mean tapes made to other standards such as
CCIR and IEC (European).

20 T —— e e

RECORDING LEVEL —Vu

o 100 ) K
FREQUENCY - Hz

Fig. 3—Record/Play response, 15 ips, Maxell UD-35 tape.
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Fig. 4—Record/Play response, 72 ips.
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Our **U* and you.

Every Shure phono cartridge comes equipped with its own “U” Factor. The
“U” stands for uniformity in rigid production standards . . . tough quality
control . . . and satisfying listening pleasure. By maintaining these high
standards in every phase of engineering, production, and inspection, Shure
provides a better cartridge . . . over, and over, and over. And, with routine
maintenance, your Shure cartridge will continue to perform at the published
specifications. You may not see the U Factor, but you'll always hear it.

Shure Brothers Inc. ®
222 Hartrey Ave., Evanston, IL 60204 H —S Hll RE
In Canada: A. C. Simmonds & Sons Limited g ’

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
Check No. 33 on Reader Service Card
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Three motors are used, one for the capstan drive and two
capacitor-start types for the reels. When the switch is set to
Fast, these two are connected in series but with the Fast
Wind control in parallel so its resistance can be divided be-
tween them to produce a rotation in either direction. The
capstan motor is a split-phase induction type so its speed is
controlled, within certain limits, by the power supply fre-
quency.

Measurements

Before taking any measurements, the bias was checked by
pressing the switch so its value appeared on the VU meters.
According to the instruction manual a setting of 0 VU is
suitable for Scotch 203, BASF LGS 35, and similar low-noise
tapes and this was found to be the optimum value for the
tapes used. Figure 3 shows the Record/Play response with
Maxell UD-35 tape at 15 ips and Fig. 4 shows the response at
7V2 ips. Results with Scotch Classic tape were very similar.

At 15 ips the 3dB point was 23.5 kHz and at 7% ips res-
ponse is down the same at 21 kHz. Tape saturation was
slightly less at 15 ips but the effect of saturation can be clear-
ly seen in Fig. 5 which shows the response at 3% ips. The 3
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Fig. 5—Record/Play response, 3V4 ips.
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Fig. 6—Distortion versus recording level (1kHz, 7% ips).
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Fig. 7—Distortion versus frequency, 7%z ips, 0OVU.
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dB point was 15.5 kHz. Distortion for various recording
levels at 7Y% ips, 1 kHz is shown in Fig. 6. Note that the 3%
distortion level is not reached until + 7 dB, indicating ample
recording headroom. Distortion versus frequency can be
seen in Fig. 7, and playback response with a standard (Am-
pex) 7V2 ips tape is shown in Fig. 8.

Input required at the line input for 0 record level was 19
mV and 250 4V for microphone. Output levels were meas-
ured to be 360 mV at the high impedance output jacks and
1.9 volts at the 600-ohm outputs. Signal-to-noise ratio was 56
dB (ASA weighted) referred to 0 VU, or 63 dB referred to the
3 percent distortion level. Using the Dolby system added
another 10 dB, as expected. Wow and flutter measured 0.07
percent at 15 ips, 0.09 percent at 7V2 ips, and 0.15 percent at
3% ips, very satisfactory indeed.

Fast rewind time was 72 seconds for a 1200-ft. reel. Fin-
ally, the Dolby system was checked and found to be well
within specification, but more about this later.

Listening Tests

For most of the listening tests the Super Seven was
teamed up with a Soundcraftsmen PE 2217 preamp and a
Phase Linear 400. | must confess it took a little while to get
used to some of the controls, specifically the two separate
ones for speed change and the two controls for fast rewind
(or forward). But | imagine it’s like changing from a Detroit
Automatic 8 to a Mercedes or Porsche: there’s a lot more
flexibility. There’s that forward-to-reverse rewind facility
and the bias adjustment and multitrack switching. All these
will score heavily with the serious recording enthusiast. And
that reset warning system is really foolproof. At one pointin
the tests | had set all the controls correctly but the red light
still said “no.” So | looked again and found that | had not
put the tape around one of the tape guides!

One question many will ask is this: is the Dolby system
really necessary with a machine having such a high stan-
dard of performance? Well, there is no doubt whatsoever
that the Dolby system is relatively more effective with cass-
ette recorders but even so, the extra 10 dB of noise reduc-
tion is worth having. You can use it to get that much more
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Fig. 8—Playback response with standard test tape, 72 ips.
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Fig. 9—Tone control characteristics.
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AFTER YOU LdOK AT TEAC,
LISTEN TO DOKORDER.

We're one of two major
companies seriously and
exclusively into the manufacture
of high performance tape
recorders. The smaller one.

When you work with a tape
recorder the only thing that
counts is how well it works with
you, not the size of the
company that made it.

For sure they sell more tape
recorders than we do. But you're
only interested in the one you buy.
They spend more on advertising,

= v
e
o e

too. But you're buying a tape
recorder, not an ad.

They have a sophisticated
assembly line and so do we.
Theirsis justlonger. They have a
big quality control department
and ours is smaller. But only one
man can check one machine at a
time and it's the commitment to
quality that matters.

They're continually working on
new products...we are, too. And
good ideas have nothing to do
with size.

TEAC 2340 DOKORDER 7140

Motors 3 Motors 3
Heads 3 Heads 3
4-Channel Record Yes 4-Channel Record Yes
and Playback and Playback

Built-in $-0-S/Echo No Built-in $-0-S/Echo Yes
Overdub Yes Overdub Yes
Frequency Response +3 dB, Frequency Response +3dB,
at7% ips 40-18,000 Hz at7%ips 30-23,000 Hz
S/N 55 dB S/N 58 dB
Wow and Flutter 0.08% Wow and Flutter 0.08%
at7%2ips at7%ips

Manufacturer’s $739.50 Manufacturer’s $629.95

So if you compare specs, features
and functions you'li find yourseif
comparing two excellent tape
recorders. One of them, however,
takes significantly fewer dollars to
buy. Qurs. And that's the difference.

You won't always find TEAC and
DOKQORDER at the same store;
we’'re too much alike. Naturally
they have more dealers, so you
may have to look around a little.

Butthat'sthe only price you'll have
to pay for paying a lower price.

suggested retail price suggested retail price

Features and specifications as published by respective manufacturers in currently available literature.

DOKORDER 7140

5430 Rosecrans Avenue, Lawndale, California 90260
Check No. 12 on Reader Service Card
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headroom or dynamic range. So the answer is, no, it's not
necessary but it does give you more latitude when making
recordings. This was confirmed by some recordings made
with high quality microphones using the 3% speed.
Summing up then, the Ferrograph Super Seven is a well-
engineered machine with most impressive specifications, all
of which were met or exceeded by a comfortable margin. It

must certainly be included in that exclusive list of the top

four or five recorders made for the exacting home user as

well as the professional. Are there any criticisms? Yes, | must

say | didn’t like the tiny on-off switch, | much prefer a nice

large lever type. But of course this is a minor point and |

don’t suppose everyone would agree!  George W. Tillett
Check No. 62 on Reader Service Card

Hitachi HS-300 Speaker System

MANUFACTURER'’S SPECIFICATIONS

System Type: Two-way, vented, floor type. Drivers: Woofer,
8-in. (20-cm.) gathered-edge suspension; tweeter, 2V2-in.
(6Y2-cm.) cone type. Frequency Response: 55 to 16,000 Hz,
-8 dB; 45 to 19,000 Hz, -15 dB. Crossover Frequency: 3.8
kHz. Nominal impedance: 8 ohms. Maximum Input Power:
50 W (music). Dimensions: 112 in. W x 27 in. H x 10-5/8 in.
D. Weight: 28.6 |bs. Price: $189.95.

The Hitachi HS-300 is a two-way, vented-box speaker sys-
tem. In place of the more traditional outer edge surround,
the Hitachi woofer uses a gathered-edge type of suspen-
sion which looks like the bellows of an accordion when
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Fig. 1—Impedance.
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viewed from the front. One’s first impression is that this
rigid-looking fold shouldn’t work, but a slight finger pres-
sure on the cone quickly shows that it not only moves, but
moves a great distance very freely. Great care has obviously
been taken in the design of the woofer itself, and it uses an
aluminum voice-coil bobbin, both aluminum and copper
shorting rings in the magnet circuitry, and a coating on the
back side of the cone to prevent breakup.

The cone tweeter is mounted behind what Hitachi refers
to as an acoustic lens, which to this reviewer more nearly re-
sembles a diffraction grating. Whatever you call it, the lens
does provide good horizontal dispersion of the very high
frequencies.

The enclosure is a vented system of 30-liter volume (1830
cu.in.) which has a suitable amount of absorbing material in-
cluded to provide a high degree of internal damping.

Designed as a floor-standing system, the enclosure is fin-
ished on the sides and top with natural wood. Connection is
made to well-marked, quick-access terminals in a recessed
cavity on the rear of the enclosure. The front grille cover is
removable, but in the absence of controls it is unlikely that
the user need concern himself with this feature.

A very thorough set of measured curves accompanies
each speaker, which is really “putting it on the line” for any
manufacturer. This, coupled with a well-written instruction
manual, is a real help to the user in obtaining the best per-
formance in his (or her) listening situation.

A three-year warranty is extended to the original pur-
chaser against defects in materials and workmanship.

Technical Measurements

The measured impedance as a function of frequency is
shown in Fig. 1. The Hitachi HS-300 is a vented enclosure,
but is suitably packed with absorbing material to make it a
highly damped system. As a result, this system has a single
resonance peak, rather than the two peaks generally found
in the more conventional vented systems. The sharp-poin-
ted, low-frequency peak and the flat slope of the low-fre-
quency impedance are hallmarks of this class of design. This
speaker can be safely considered to be an 8-ohm system
from the standpoint of amplifier requirements.

Figure 2 shows the one-meter axial sound pressure level
(SPL) for one-watt drive under anechoic conditions. The
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Fig. 2—Anechoic amplitude response at one meter with
one-watt input.
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general response throughout the major frequency range is
quite uniform and shows no structural acoustic difficulties.
The low-frequency performance is commendable down to
about 70 Hz, then falling off in a well-mannered fashion.
The peak followed by a dip at around 4 kHz is attributable to
diffractive scatter from the removable front grille frame, and
the precise nature of the grille diffraction depends substan-
tially on microphone position. The response is smoother in
the 2 to 5 kHz region when the grille is removed, however,
without the grille, the system is not as attractive as with the
grille in place, and this could be an invitation to probing
toddler fingers. Therefore, leaving the grille in place is
recommended.

Figure 3 is the one-meter phase response corresponding
to Fig. 2. The woofer and tweeter are in phase throughout
the audible spectrum. The response has no discernable non-
minimum phase characteristics, and the only detractions
from an otherwise excellent transient response will be due
to the rapid amplitude and phase transitions at 4 kHz and 10
kHz.

The response to be expected in a room is shown in Fig. 4.
The HS-300 was placed on a carpeted floor and flat against a
wall. The frequency spectrum ofi the first 13 milliseconds of
"early sound” is plotted for an on-axis and for a left-chan-
nel stereo position, which are displaced 10 dB for clarity.
The rather wide dispersion of the speakers maintains the
general frequency characteristic over the angular spread re-
quired for good stereo, however, floor placement takes a
toll in middle-frequency response due to scatter. Depend-
ing on room layout, it might be advisable to experiment
with an off-floor placement for greater accuracy of sound.
One interesting point with this test is that high-frequency
response is better than middle-frequency response, where
with the anechoic test, the reverse was true.

The horizontal polar energy response is shown in Fig. 5,
and good stereo imagery is indicated by this polar plot. The

i mAli
+90° - 1 1111
| [ 1]
e 1 | l ‘\\‘ t I
y [ v il
& "I i1l Il
— e
-90° + —— 1—
| I { | l L Il
10 100 K 10K 100K
FREQUENCY - Hz
Fig. 3—One-meter phase response.
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Fig. ——Three-meter room test.
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left-channel sp;eaker of a stereo installation will be a little
“hotter”’ than the right channel for average speaker place-
ment, and will require a slight increase in level to the right
speaker for optimum energy balance. The HS-300 has a wide
dispersion of sound, and large objects, such as lamps, book-
cases, and the like, should not be placed adjacent to the
speaker if substantial reflection of sound is to be avoided.
Figure 6 is a plot of the vertical energy response. The sound
is launched in a slightly vertical direction, as it should be for
a floor-mounted system, but ceiling and floor reflections
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Fig. 5—Horizontal polar energy.
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Fig. 6—Vertical polar energy.
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Fig. 7—Harmonic distortion for the musical tones E; (41 Hz),
Az (110 Hz), and A, (440 Hz).
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should be expected from a floor-mounted configuration, as
this plot verifies.

Harmonic distortion for the musical tones E; (41 Hz), A;
(110 Hz), and A, (440 Hz) is shown in Fig. 7. Except for the
lowest bass, the distortion remains quite low up to about 75
watts. The speaker shows a sudden distortion overload
above about 80 watts average. The droop in the curve for E?
(82 Hz), the second harmonic of Ey (41 Hz), is due to non-lin-
earities associated with the damping in the vent. Above 10
watts there is sufficient motion of air in the front-located
vent that the damping material and the mesh grille on the
inner side of the vent come into contact causing a “buzz-
ing” sound. This sound was not discerned in the earlier lis-
tening test on musical material but can be heard on high
level sine-wave test signals. While it is unlikely that a listen-
er would play “flat’” musical material at such a high level,
this measurement does indicate that severe bass boost
should not be applied to the HS-300.

Figure 8 shows intermodulation of A, (440 Hz) by E, {41
Hz). The IM is quite low all the way up to the maximum test
level of 100 watts and is almost purely amplitude modula-
tion.

The musical tones of middle C (262 Hz) and A, (440 Hz)
were used to check crescendo-handling ability. The acous-
tic transfer function decreases very slightly with increase in
drive. A random crescendo 20 dB louder than a middle C
inner voice will not noticeably reduce the level of the inner
voice even up to a peak level over 300 watts. The H5-300 can
thus handle hand claps and cymbal crashes without causing
a muddying of a middle C tone. The tone of As, however, is
more affected and is reduced by almost one dB for peak
crescendos of about 80 watts.

Figure 9 is the plot of received energy for a perfect tran-
sient pulse. This curve is the true envelope of the impulse
response and shows an excellent initial transient, followed
by diffraction signals. Almost the whole of the arrival from
3.6 to 3.8 milliseconds is due to scatter from the removable
grille housing, as is the central peak at around 3.4 milli-
seconds. With these exceptions, the remainder of the
energy-time plot indicates excellent transient response. The
initial peak of energy at 3.05 milliseconds is due to the fre-
quency components below 10 kHz while the smaller peak at
3.15 milliseconds is due to the spectrum above 10 kHz.

Because this is a vented system, the woofer was checked
for its susceptibility to subsonic record-warp frequencies.
The woofer is clearly a long throw driver, but at very high
levels it can be run out of its linear range by a warped
record, producing a very unpleasant program modulation. |
recommend that the preamplifier rumble filter be used for
this system to prevent low-frequency cone excursions.

Listening Test

The listening test was performed under the conditions
outlined by Hitachi in their excellent instruction manual.
The speakers were placed against a hard wall in a config-
uration such that the opposite wall, facing the speakers, was
covered with drapery providing some sound absorption.
The floor was carpeted, which Hitachi recommends to pro-
vide de-emphasis of the bass level to some extent.

The overall impression of tonal balance, to this reviewer,
was that the extreme low bass was absent, low and mid bass
up to the octave below middle C was slightly prominent, the
middle frequencies were somewhat irregular, and the ex-
treme top was down in level. A modest touchup with con-
ventional treble control is able to restore the balance on the
high frequencies. Tone control equalization of the bass fre-
quencies could not reduce the small amount of heaviness
without dropping out too much low bass. A better cure,
under the listening conditions for this review, was made by
pulling the HS-300's slightly away from the wall. Some
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experimentation, however, may be necessary to suit indivi-
dual preference for tonal balance.

The characteristic most apparent with extended listening
is that the HS-300 is unobtrusive. It does not project any ex-
treme coloration into reproduction which can cause listen-
ing fatigue. It has a polite sound which does not intrude
upon enjoyment of good musical material. The lack of stri-
dency gives a reasonably accurate presentation of piano and
human voice.

The HS-300 has good transient response for percussion in-
struments. A good stereo stage presence exists for lateral-
ization, and it isn’t necessary to sit on a chalk mark to get
good sound. A better stereo image was obtained, in this re-
viewer’s opinion, by providing relatively wide speaker
placement and angling the speakers toward the center of
the listening area.

The stereo image tends toward a two-dimensional pres-
entation. That is, instruments and voices are accurately

placed in angular location but the sound appears com-
pressed in depth somewhat like a motion picture screen.
This subjective impression was most evident for choral
reproduction. This is, of course, a matter of taste and per-
sonal opinion and may not represent the way others per-
ceive stereo presence on the HS-300.

This speaker system can run out of 50 watts of amplifier
rather easily. A great deal of this is because the low distor-
tion of the speaker lets you “hang out” a bit more of the
program before it begins to sound “loud.” While not speci-
fically pointed out by Hitachi, | would recommend the use
of a two-ampere, fast-blow fuse to protect the speaker from
damage if you like your music loud.

In summary, the Hitachi HS-300 gives a good acoustic
account of itself and makes an attractive addition to any lis-
tening room. Richard C. Heyser
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Kensonic Accuphase
C-200 Control Amplifier
P-300 Power Amplifier

MANUFACTURER’S SPECIFICATIONS
C-200 Control Amplifier

Frequency Response: 20 to 20,000 Hz +0 -0.5 dB. Distor-
tion: 0.05% at rated output level, 20 to 20,000 Hz. Hum and
Noise: Tuner, AUX, and Tape, 90 dB below rated output;
Disc and Mike, 64 dB below rated input, 78 below 10 mV
input. Output Level and Impedance: Main, 2.0 v, 200 ohms;
Headphones, 0.75 v into 8-ohm load, and Tape Rec., 200 mV,
200 ohms . Maximum Output: 10 V at 0.05% THD. Input
Sensitivity: Disc 1 & 2, 2 to 6 mV, changeable; Mike, 2 mV;
Tuner, 200 mV; AUX, 200 mV, and Tape Play, 200 mV.

C-200 Control Amplifier

—

o)

%
AN
Z { ¢ APAB\

New bookshelf series!

RTR delivers the
thinking maris system
..for less than you may think.

RTR’s new EXP-8 and EXP-12 .. . sophisticated
bookshelf speaker systems for the audiophile who
takes his music seriously. That means true high
fidelity. Free of coloration. Full of transparent audio
reproduction.

In other words, the new EXP series is pure RTR.
Engineered and built from the voice coils up to reflect
the most critical standards in the world of speakers.
The wide-band tweeter exhibits the best transient
performance from 1,000 to 15,000 Hz of any dynamic
tweeter. And the woofers deliver hair-line delineation,
natural boom-free bass. All this at a bookshelf

system price.

Think about it. Then listen to the new EXP series

at your nearest franchised RTR dealer. For a dealer list
and complete information, write: RTR INDUSTRIES,
Dept. BG, 8116 Deering Ave., Canoga Park, CA 91304.
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Dimensions: 17V in. W x 6 in. H x 14 in. D. Weight: 30.8 Ibs.

Price: $600.00.

P-300 Power Amplifier

Power Output: 200 watts continuous rms watts per channel
into 4 ohms with less than 0.1% total harmonic distortion
with both channels operating simultaneously at any fre-
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Fig. 3—Rear panel of power amplifier.

50

quency from 20 Hz to 20,000 Hz; 150 watts continuous rms
watts per channel into 8 ohms with less than 0.1% total har-
monic distortion with both channels operating simultan-
eously at any frequency from 20 Hz to 20,000 Hz. Inter-
modulation Distortion: Less than 0.1% at rated output for
any combination of frequencies between 20 and 20,000 Hz.
Frequency Response: 20 to 20,000 Hz +0 —0.2 dB at rated
output. Input Impedance: 100k ohms. Input Sensitivity: 0.5
V for rated output at maximum level control. Damping Fac-
tor: 40 at 4 ohms, 20 at 8 ohms for any frequency from 20 to
20,000 Hz. Dimensions: 172 in. W x 6 in. H x 14 in. W,
Weight: 55 |bs. Price: $750.00.

The Kensonic Accuphase C-200 control amplifier is a
quite attractive, well-built, and very flexible preamplifier
which has quite a few very nice features. The construction
uses a subplate, about an inch off the bottom, on which are
mounted a row of plug-in PC boards, the transformer, filter
capacitors, and regulator power transistor heat sinks. There
is extensive internal shielding, which was removed for Fig. 1.
The unit appears nicely made, with good quality compon-
ents. Kensonic claims a 1 dB tracking error between chan-
nels in the volume control at any level, and measurement
confirmed this, so this is an especially good volume control.

The P-300 power amp is a solidly built unit, weighing
about 55 Ibs. It also has a sub-chassis like the preamp, on
which are mounted the nicely made power transformer,
filter capacitors, and four PC boards. Two boards are power
amp driver assemblies, containing all the transistors save the
output devices; the other two are the protection circuit and
the power supply regulator. The side-mounted heat sinks,
essentially the height of the unit, are fairly large and have
plenty of free-flow ventilation.

The front panel has two VU meters without power scales,
however, pushbutton switches change the meter sensitivity
from 0 to =10, or -20, zero being for 150 watts at 8 ohms, ~10
15 watts, and -20 1.5 watts. This stepping of sensitivity is
nice, as it's easy to remember that if you push =10, your
scale is a factor of 10 different than the one above. The
front panel also has a selector switch which selects Main,
Remote 1, Remote 2, Front Panel, or Main and Remote 1.
There are two level control pots, and a power switch which
limits the amp to 50% or 25% of full output. On the bottom
of the front panel is a nice hinged panel with a magnetic
catch. Behind it are phone output and input jacks, a pair of
front speaker output banana plugs, a filter switch which
limits the bandwidth of the amp, and a switch between front
and rear inputs.

Fig. 4—Inside view of power amplifier.
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Orj the rear panel is a set of high quality, barrier termin-
al strips for connection of three speaker sets, a pair of input
jacks, a device to select 100, 117, 120,220 or 240V a.c., and an
unswitched a.c. outlet, and the main a.c. fuse.

Preamplfier Circuitry

The C-200 design is unusual in several respects. First, it
uses fully complementary circuitry and may have been the
first on the market to do so. The block diagram, shown in
Fig. 5, discloses six amp blocks per channel, phono preamp,
h!gh level amp also used for tone control action, low- and
high-cut active filters, output buffer amp, and headphone
amp. In normal use, when you’re playing records and don’t
hgve the filters in, you go through the phono preamp, the
high level amp, and the output buffer amp, making a total of
three, with the C-200 driving a following power amp.

When the tone controls are switched in, a flat feedback
network in the high level amp is replaced by switched RC
networks. There is, therefore, little difference in perform-
ance when the tone controls are ““in circuit,” which is not
the case with other designs that typically use another inver-
ting gain-of-one amplifier. The high level amp is always in
use, and when you use the tone controls you aren’t adding
any extra electronics. The high and low filters are, however,
bypass switchable.

The C-200's design is also unusual in that the balance con-
trol comes after the high level amp, which follows the vol-
ume control; usually the balance and volume controls are
together in a circuit. There is also a muting relay between
the output of the high level amplifier and the balance con-
trol, which is connected to a time-delay circuit and pre-
vents turn-on thumps.
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The tape monitor facility has a tape-copy switch, separate
from the monitor switch, which allows recording from one
deck to another, independent of the signal to the speakers.
This is a good feature, rather unusual, and works well.

The headphone amp is connected to the output of the
main preamp output and in attenuated to about one-fifth of
the main preamp’s output voltage. It is a complete power
amplifier that can drive 4, 8 or 16 ohm ‘phones to about 200
mW. It has a low output impedance so that dynamic phones
can get damping. This is unusual as most headphone amp
circuits, which come in power amps, drop the feed to the
‘phones through a large series resistor, so there is virtually
no damping.

Figure 6 is a simplified schematic of the phono preamp,
the most elaborate circuit used in the C-200; both the high
level and headphone circuits are simplified versions. What is
unusual about this phono preamp, aside from fully comple-
mentary design, is the high voltage used in the output stage
of the preamp, +£60 V, which to my knowledge is the high-
est supply voltage for any present day solid-state preamp
output stage. The high supply voltage, combined with the
ability to lower the circuit gain from 40 to 30 dB at 1 kHz by
means of back channel pots, makes it virtually impossible to
overload this phono preamp with any magnetic pickup.
Such unusually high signal acceptance is very good.

Q1 through Q4 form a complementary-differential input
amplifier which drives complementary inverting transistors
Q5 and Q6. The collectors of Q5 and Q6 have signal cur-
rents in phase, but even-order harmonic distortion pro-
ducts are out of phase, and thus cancel—if the devices are
completely and perfectly complementary.

Q7 through Q10 constitute a complementary compound

i1

Fig. 5—Block diagram of control/preamplifier. Power supply is shown at bottom.

AUDIO * MARCH 1975

HOTE VY, PUWTT QiU Teyus sy s sasees e

AUDIO « MARCH 1975

51

ArieacHNRBH E I STons oy

55






PHOTO: FRANCISING

OOVY W

¢COS

SON €D

AY BACK in the 1930s, pian-
ist Herman Blount came
north from Alabama with the
Fess Whatley band. He worked in Chi-
cago through the 40s, including a stint
with Fletcher Henderson.

However, during the 50s, Blount
underwent a strange metamorphosis.
He changed his name to Sun Ra,
formed his own band, began preach-
ing a rather esoteric philosophy
somewhat akin to what you might
hear in a Grade-C space movie, and
became housefather to a sizeable
communal entourage of musicians,
dancers, artists, and assorted “believ-
ers.” After a couple conventional
mid-50s big band albums, he formed
his own record company, El Saturn
Research, and began releasing al-
bums at a surprisingly rapid clip.

As Sun Ra’s philosophies became
more arcane, his music became cor-
respondingly more avant-garde, and
his stage presentation (with cos-
tumed bandsmen, dancers, light dis-
plays, and the like) more outlandish.
Throughout the 60s, word began to
spread from Chicago to New York to
Europe about this bizarre visitor from
another world (or so he claimed).
With equal justification, he was con-
sidered as little more than a crackpot
by the musical establishment, while
receiving high praise as the greatest of
all genius/innovators by a very tiny
minority.

Until very recently, Sun Ra and his
Arkestra (using such descriptions as
Myth-Science, Solar, Astro-Infinity,
Intergalactic Research, Intergalactic
Infinity, and Intergalactic Discipline in
front of the constant term ‘‘Arkes-
tra’’) could only be heard on 30 to 35
albums released by El Saturn, ESP-
Disk, Transition, Delmark, and Savoy.
However, these labels have been so
poorly distributed as to be near-non-
existent as far as the average record
buyer is concerned. In the last 1%2
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years, though, there has been a mild
avalanche of Sun Ra recordings on
nationally distributed labels. It is this
new rash of albums (some new, some
imports, some repackages of Saturn
material) that is of concern here.

Over half of the recent Sun Ra re-
leases are on ABC’s Impulse label, one
new set and four re-issues. The earli-
est of the Impulse albums is Angels
And Demons At Play, recorded be-
tween 1955 and 1957. Side two of the
album is straight 50s big band bebop,
revealing Ra’s musical origins in Dizzy
Gillespie, Duke Ellington, and Char-
les Mingus. It’s quite good for the era,
though sounding rather dated now.
However, it is on side one where Sun
Ra demonstrates his unique approach
to 50s jazz. Tiny Pyramids is myster-
ioso Arabic-influenced flute music
over an exotic camel-caravan rhythm.
Music From The World Tomorrow is,
appropriately enough, the strangest
track, with dissonant strings, demen-
ted percussion, and Ra’s crazed
organ. The whole side is filled with
odd voicings, off-beat spacey melo-
dies, unusual structures, and floating
rhythms, all in a 50s base. The album is
only 23 minutes long, though Im-
pulse seems to be issuing the Saturn
albums intact.

Space Is The Place on Blue Thumb
and Astro Black on Impulse are, as of
this writing, the two most recently re-
leased new Sun Ra recordings.
Though the subject matter is still out-
er space, these two albums find Ra not
too far removed from 1970’s possess-
ive Black America. This is partly a case
of the world catching up to Sun Ra in
some small degree. However, it
should be noted that Ra, always ready
to utilize the gains of others if they fit
his aesthetic, has reincorporated
selective soul and jazz influences into
his music.

Space Is The Place is the more com-
mercial album, with contemporary

AfretinRadpal S ons iy

big band tunes, a madcap updating of
his old Rocket Number Nine, and an
exciting unison-soloing piece called
Sea Of Sounds. The side-long title
song features baritone saxman Danny
Thompson on a repetitive riff, while
the Space Ethnic Voices weave the
title in and around some bristling reed
solos. It is either hypnotic or boring,
depending on your mood and recep-
tivity. The entire album is a brief res-
pite from the subtle complexities of
earlier albums.

Astro Black is a more objectively
creative record. The album abounds
with all the usual modern Sun Ra ele-
ments—spurting moog and organ,
June Tyson’s cool singing, African rhy-
thms, minor-key exotica, ingenious
arrangements, excellent soloing by
Allen and Davis, and highly intelli-
gent compositions. Particularly fine is
an ambitious, glowing three-part
piece, The Cosmo-Fire, which ranks
with the very best of his work.

Indeed, Astro Black proves that at
the age of 60, at the peak of his popu-
larity, Sun Ra has not forsaken his
creative principles. At an age where
he would be forgiven if he were
merely to sit back and receive the
accolades that have been so long in
coming, Sun Ra continues to extend
his search for new means of self-ex-
pression continually further. Even so,
the music of Herman Blount—in-
tense, personal, and innovative—is
truly unlike anything anyone else has
ever accomplished.

The Nubians Of Plutonia, recor-
ded 1959 at Sun Ra’s own El Saturn
Studios, is more consistently strange.
It finds him moving out of the big
band framework, with many more
avant-garde elements. Indeed, the
straight and the bizarre clash almost
ludicrously at times, with typically

(Continued on page 63)
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{Continued from page 57)

unique dissonances, pervasive per-
cussion timbres, exotic rhythms, and
discomforting horn voicings in abun-
dance. Among the highlights are
James Spaulding’s first alto solo on
The Golden Lady, the humming har-
mony vocal and Marshall Allen’s
melancholy flute on Africa, and the
over-all weirdness of Aiethopia, Also
included is an early version of Wat-
usa, an Egyptian march, which is as
close as Sun Ra comes to having a
“theme song.” The engineering is im-
balanced and obscurant, but this only
adds to the mysteriousness of the
murky-textured music.

Two other Saturn/Impulse re-is-
sues, The Magic City and Atlantis,
were unavailable fqr review. Both,
however, are considered Sun Ra mas-
terpieces, dating from “around 1960.
Other Sun Ra recordings of the 60s,
during which he abandoned estab-
lished forms to develop his own
“black classical music” (improvised
music using jazz instruments, but
methods and concepts similar to post-
war academic music), are still pretty
much unobtainable.

The exception is Pictures Of Infin-
ity, on Audio Fidelity’s Black Lion
label. Unfortunately, this is a straight
big-band jazz album, albeit quite a
good one. Dating from 1968 (re-
leased in the U.S. in late 1973), it has
several forceful examples of Ra’s most
important contribution of the early
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Angels and Demons at Play
Impulse AS-9245, mono, $5.98.
Sound: B— Performance: B

The Nubians of Plutonia
Impulse AS-9242, mono, $5.98
Sound: C— Performance: B+

Pictures of Infinity
Black Lion BL-106, stereo, $5.98

It's After the End of the World
BASF 20748, stereo, $5.98
Sound: B+ Performance: A

Space is the Place

Blue Thumb BTS-41, quadraphonic,
$5.98

Sound: A— Performance: A—

Astro Black
Impulse AS-9255, quadraphonic, $5.98
Sound: A Performance: A

Sun Ra Discography

60s, the controlled “free’” ensemble. ‘

On the opening Somewhere There (of
which 10 of the 15 minutes are devo-
ted to drumming) and the flippant
band vocal, Quter Spaceways Incor-
porated, each member of the 10-man
horn section appears to simultan-
eously blow a different, seemingly
random, atonal improvisation. How-
ever, these unison passages are rather
tightly masterminded by Ra, with the
freedom given strict boundaries.
Nonetheless, these wild, screaming,
squealing ensembles are extremely
exciting and spontaneous-sounding.

These ensembles reached their full-
est development on It's After The End
Of The World. By any standards, this
1970 German live album is an en-
thralling creative experience. Sun Ra’s
expansive compositions are brilliant
launching pads for the swirling, vi-
sionary soloing. The album is filled
with expressive woodwind textures
(flutes, oboes, saxophones, and the
angry sound of a bassoon fitted with a
trumpet mouthpiece), with such long-
time Sun Ra sidemen as Marshall
Allen, Danny Davis, and Pat Patrick at
the summit of their inventiveness. Sun
Ra himself plays some of his most
majestically powerful keyboard solos
on record. There are also couple sam-
ples of Ra sermonizing his philoso-
phies. The excellence of the music
and its presentation make this the
very best available introduction to the
strange world of Sun Ra. o
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Fate in a Pleasant Mood
Impulse AS-9270, stereo, $5.98
Sound: B— Performance: A—

Super-Sonic Sounds
Impulse AS-9271, stereo, $5.98
Sound: B— Performance: C

Heliocentric Worlds of Sun Ra, Vol. |
ESP-Disk 1014, stereo, $5.98
Sound: A— Performance: A

Heliocentric Worlds of Sun Ra, Vol. Il
ESP-Disk 1017, stereo, $5.98
Sound: A— Performance: A+

Nothing Is
ESP-Disk 1045, stereo, $5.98
Sound: B— Performance: B+

The Magic City
Saturn LPB-711, stereo, $5.98
Sound: B Performance: A+ +

Before we
started making
speakers,
we made
something else.

A committment.

The most acclaimed new
line of speaker systems on the
market today didn’t get there
by accident.

At Avid, we're totally
dedicated to just one thing and
one thing only: the design and
construction of the cleanest-
sounding, most accurate
speakers in their price range.

Each and every one.

And that’s not just so much
advertisingese. It’s for real.
And we’re not the only ones
who think so.

“A best in its class...”
High Fidelity— August, 1974/
Avid 100.

“Extremely smooth and
neutral...” Len Feldman, FM
Guide—December, 1974/

Avid 102.

“Utter smoothness and
freedom from undue emphasis
or coloration...” Julian Hirsch,
Stereo Review — April, 1974/
Avid 103.

“One of the more sensa-
tional high-fidelity buys of our
time...” Modem Hi-F1 & Stereo
Guide ~ November, 1974/

Avid 60.

But it’s not what we think,
or even what the critics think,
that’s important. It’s what you
think. See for yourself at your
nearest Avid dealer.

There are several other Sun Ra ‘
albums available through EI Saturn ‘
Research, P.O. Box 7124, Chicago, Ill.
60607.

CORPORATION

10 Tripps Lane/East Providence, R.1. 02914
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The Column

Fred DeVan

lllusions on a Double Dimple: Trium-
virat.
Harvest ST 11311, stereo, $4.95.

Three-man rock groups are be-
coming as rare as hen’s teeth, but as
typified by this German trio, those still
around are worth listening to. This
group is new to me and, | believe,
new to these shores. The name of the
album is as inexplicable as the name
of the band, which might well itself
cause confusion since it recalls an al-
bum (a disaster) which was titled
Triumvirate (Dr. John's only record-
ed mistake, which he made with Mike
Bloomfield and John Paul Hammond.
Don’t confuse this group with that al-
bum.)

lllusions on a Double Dimple is a
well-done album from Germany
which should not be overlooked.
When you see the white rat coming
out of an egg shell on the cover, don‘t
feel stupid. 1 had no idea what that
was all about either. The record in-
side is a totally different story. It is ex-
cellent. Much of the music the other
musicians make is overwhelmed by
the superb keyboard work of Jurgen
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Fritz. His synthesizer and organ work
is strikingly well conceived. Percus-
sionist Hans Bathelt does much more
than go chunka-chunka. He plays
with precision and speed, embellish-
ing every line and riff. Helmut Kollen
would be totally submerged by the
strengths of the other two were his
bass, guitar, and vocal work less
strong and solid.

Side One has a flow of ideas gath-
ered under the title of the album,
while Side Two is entitled Mister Ten
Per Cent. Helmut Kollen delivers
vocals and instrumentals in styles that
normally turn me off, but not only do
they grab me here; they are fully in
keeping with the statement being
made. His brash violent delivery of
words and the dissonant bass line
make a really interesting and exciting
flow which segues into a humber of
broad, strong, statements. Hats off to
this band!

It seems that today’s musicians are
out to make firm, often personal
statements on the conditions of a
musician’s life. To name two: Janis
lan’s Stars, a softly, sensitively-de-
livered, nine-minute condemnation

ABadac RadialidoiSOo Ry

of what the music-biz had done to her
and many others, and Rick Derrin-
ger's The Airport Giveth. There are
many, many others. Mister Ten Per
Cent does it with rawness and clout
initially, and goes on with logical, up-
lifting smoothness into expressions
that are mostly non-verbal, but easy to
identify with. | suppose that is what
makes a good concept album. A really
well-done job of making music.

This German recording is on a par
with the best of the classical and jazz
discs coming out of that country. With
ECM and DGG issuing their fine re-
cordings, everybody else is kept busy
trying to keep up. EMI Electrola
GMBH (German Capitol) has pulled
out all the stops.

Put this "stereo” record through an
SQ decoder and you may be a bit con-
fused as to what's happening. This
disc, like many others, released as
"’stereo” has quadraphonic virtues
which are inexplicably a well-kept
secret. You just have to experience it
to know what | mean.

Sound: A Performance: A
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Good Old Boys: Randy Newman
Reprise M5 2193, stereo, $6.98.

It appears to me that Randy New-
man intends his Good Old Boys al-
bum to be more than poking pro-
vocative humor and music at a (1 hope
dying) moral chink in our society.
Good Old Boys can be treated as
commentary on today’s realities
couched in an image of the Summer
of '42 and southern political structure
before the new south (i.e. a com-
munal and profitable reform of so-
cial/economic spread and vitality)
burst into life.

Randy Newman throws musical and
lyrical darts at things the USIA and its
mus-biz Doppelganger, the mass total
of program directors and music di-
rectors hold dear. What their sins re-
flect is the mentality that provides in-
teresting news. The good old boys of
City Hall or the Chamber of Com-
merce tell them how to look and what
to say. The rednecks of the world, of
our time, of our nation are every-
where. From the White House to your
gas tank and a.c. socket, it's the good
old boys and the rednecks who ruin
things of substance and who exploit
things and people of value.

You will not hear most of Randy
Newman’s Good Old Boys on the
radio. Indeed, | came across it
through a friend who insisted that |
listen to it. | did and he left without it.
t had to borrow it from him right then
and there. It is one of the most bril-
liantly conceived and executed re-
cords | have heard. Aside from the so-
cial commentary on past and present
(its point of view is in the Thirties with
many aspects of today interwoven), it
is also a personal impression of what
he saw and felt on a recent return to
his ancestral home in Louisiana.

His words vary from bitingly cruel
attacks on everything he can cram
into four minutes to wry twisted
humor that is so pervasive and intelli-
gent, it forces one to look beyond the
poetry of it all and peer into oneself.
His songs travel a course so broad that
one cannot take all the information in
without repeated listenings. There are
straight-out controversial and clev-
erly reflective songs like Rednecks
and Kingfish, political satire on Every
Man A King and Mr. President (have
pity on the working man); and there
are even a love song, a drinking song,
a touch of Steven Foster, a dash of
warm tenderness, plus a twisting tri-
bute to Birmingham, Alabama, to cap
things off.

Randy Newman has given us a
documentary portrait of a sentimen-
tal, compassionate romantic, along
with the genius of wit and metaphor
he holds the patent on. He has not al-
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ways applied it in the past, but he is
without doubt one of the most impor-
tant composer/writers around.
Popular music may not be impor-
tant enough to lump him with Solz-
henitsyn, Nabokov, or Schiessinger.
But as an art it has generated social
changes more than once. | think we
take its material far too lightly. We fail
to acknowledge the forces embodied
in vinyl waffles. As circumspect as
some of our singer/writers’ wisdom is
today, so was Mark Twain in his time.
The little essays that are the songs of
today are too available to be precious
in our time, too transitory to have sus-
tained relevance. Yet, happily, this
will be part of some nostalgia kick in

the future and a lot of things we dis-
missed or ignored in this decade will
find rebirth in the future.

Fortunately, you don’t have to wait,
you can truck down to your local re-
cord store and have this utterly per-
fect recording right now! | don’t say
this lightly—it is just that every inten-
ded goal has been realized. The music
is brilliant, the execution is flawless,
the sound is impeccable. It is one of
those stereo records which sounds
good in quad using either a QS or an
SQ decoder to extract ambience in-
formation for the rear (side) chan-
nels. Any form of enhancement
works, but it also sounds great in or-
dinary two-speaker stereo.

Again and Again
and Again

Given the time, the patience,
and the money, one can connect*
fifty 303 amplifiers nose to
tail so that the programme goes
through one after the other
gradually deteriorating along

the way.

Deteriorating? The fact is
that apart from a very slight
backround hiss — akin to a
good tape recording — the
programme will sound exactly
the same at the end as when it

started.

*Of course one must fit an
attenuator to reduce the signal
back to its original level
between each amplifier.
Send postcard for illustrated
leaflet to Dept.(AU)
Acoustical Manufacturing
Co. Ltd., Huntingdon PE18 7DB.
Telephone (0480) 52561.

QUAD

Products of

the Acoustical Manufacturing Co. Ltd.
for the closest aporoach to the original sound.
QUAD is a Registered Trade Mark
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The instrumentation and musical
structure were conceived along with
the words and are part of the total
work as opposed to being words set to
music, or vice versa. If | could find any
fault with this recording of any kind |
would mention it. | can’t. It is a
unique record. No review can do it
justice.

Sound: A Performance: A

It's Only Rock 'N Roll: The Rolling
Stones
Rolling Stone 79101, stereo, $6.98.

I'm amazed to find myself writing
this, but the Rolling Stones have a
very pleasant record album. So much
of what they’ve done in the past is to-
tally unappealing, yet somehow they
have always generated something that
grabs me. | think beyond the hype
and the image to the good music they
have occasionally made.

When Jagger and company are
doing their kind of rock and roll, they
always manage to produce a pure
gem—one or two per album. The
music of The Rolling Stones that you
hear most is (to me) ugly. | can rarely
listen through a whole Rolling Stones
album. Some of their newer things are
really hard to deal with and are meant
to be twisted and rough. The Rolling
Stones are that way.

Now The Stones present us with a
total admission of guilt. Guilty of sub-
ordinating music for perpetuation of
their image. Guilty of trashing Rock
and Roll for the sake of producing
acoustic hysteria. The full title of this
album and cut three, side one is: It’s
Only Rock ‘N Roll (But I Like It). They
build a basis for this statement on the
first two cuts which are standard
grossed-out Rock and Roll Stones, at
best tolerable. The rest of the record
is uphill; it keeps getting better.

Time Waits For No One is a long
rocker with one of Keith Richards’
best solos and a lot of really nice
piano by Nicky Hopkins.

As usual the sound is loud, usuaily
with the density of granite. As usual,
that very density is at odds with what
good musical qualities they possess.
Again, they have culled some excel-
lent musicians from elsewhere to add
color where ever it can shine through.
They picked up the whole Blue Magic
group to do background vocals on If
You Really Want To Be My Friend.
Among others they gathered in Billy
Preston and lan Stewart on piano, and
Ray Cooper on percussion.

The quieter parts of the pressing |
have are noisy by today’s standards.

Sound: B Performance: B
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(Continued from page 55)

citive load to the Tape Out jacks. An IHF load (1000 pF in
parallel with 100K) causes a high frequency rolloft at 30 kHz.
While the 1000 pF is rather extreme, if you do have some
rather long Tape Out leads, you might get some audible
high frequency rolloff. Output amplifier scope photos are
shown in Fig. 11, and the amount of droop in the 20 kHz
square wave about doubles when going from an IHF to a
10K load. When the filters are switched in, there is no in-
crease in noise, as with some circuitry—a good feature.

Another good feature is that the balance control, due to
its position past the high level amplifier, doesn’t increase
noise when it is rotated away from center.

Crosstalk between channels of the phono preamp at 20
Hz was about —68 dB, increasing to —61 dB at 1 kHz, and to
—56 between 5 and 20 kHz. All measurements here are
good. High level crosstalk, using AUX 7 with the tone con-
trols out, was —55 dB at 20 Hz, —72 at 1 kHz, and —49 dB at
20 kHz. With the tone controls in, the crosstalk is even bet-
ter at high frequencies, about —62 dB at 20 kHz.

The maximum power output of the headphone amp is
about 250 mW into 4 ohms, 245 mW into 8 ohms, and 202
mW into 16 ohms. The IM distortion here is mostly 2nd and
3rd harmonic, varying between 0.05% and a few tenths of a
percent as voltage ranges from %2 V to 12 V, depending on
load impedance. The output resistance is about 0.16 ohms,
which might make dynamic phones sound better at low fre-
quencies because of better damping.

The power amplifier had a voltage gain with the pots wide

open of 43 to 1, or 34.6 dB, which is higher than the 34 to 1

specified. This amp passed the new FTC one hour burn-in at

1/3 full power test with no apparent problems. THD and IM
are shown in Fig. 12, with one-watt frequency response and
THD versus frequency and power in Fig. 13. Note that the 1
watt distortion versus frequency curve begins at 1kHz, since
at this point the distortion began to climb above the noise,
indicating a small amount of high frequency crassover dis-
tortion.

Overall this amplifier measures very well, though it does
have a tiny bit of odd harmonic distortion, about 0.01%
which is not likely to be heard. Introduction of the band-
pass filters raised distortion slightly at high power lev-
els—from 0.01% to 0.016% at 100 watts, 1 kHz. Scope photos
of various waveforms through the amplifier are shown in
Figs. 14 through 17.

This amplifier has excellent high frequency power capa-
bility, as shown by the 80 V peak-to-peak, 20 kHz square
wave and the 80 V p-p 10 kHz square wave with a two uF
load. Damping factor versus frequency varied from 100 at

low frequencies to about 23 at 20 kHz, decreasing smoothly

above 500 Hz.
Power at clipping was 3071 watts into 4 ohms. At 8 ohms, it
was about 185 to 190 watts, and at 16 ohms about 110 watts.
Next measured was the output noise, with input shorted,
for two bandwidths. From 20 to 20,000 Hz, the output noise
is 160 mV in the left channel and 183 in the right, mostly ran-
dom noise. With a 400 Hz to 20 kHz bandwidth, output noise
was 83 #V for the left channel and 87 for the right. All these
are very good measurements, since for example, the 183 1V
right channel is 105.5 dB below rated power of 150 watts.
Bascom H. King

Check No. 64 on Reader Service Card

Table 3—Preamplifier noise vs. volume control position
(Aux Tinputshorted).

Bandwidth  Control Pos.  Right Out Left Out
(Hz) Noise (uV) Noise (uV)
20 - 20K CCw 15 14
400 - 20K CcCw m n
20-20K Worst case 97 82
400 - 20K Worst case 81 76
20-20K Cw 28 25
400 - 20K Cw 22 22

Fig. 17—10-kHz square waves into 2 iF resistive loads; top is
about 160 VA, bottom about 3 VA.
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[ Classical Reviews

Francois Couperin: Les Nations.
Quadro Amsterdam. Telefunken TK
11550/1-2 (2 discs), stereo, $13.96.
This is the ultimate French music of
the Louis XIV and XV period, the very

Edward Tatnall Canby

essence of Frenchness—and isn’t it
curious that, as with the Italians, out-
siders like these Dutch seem to do a
much better job of playing it than the
French ever do.

His tortures drive drivers to drink.

Walt Ostrander. Nice Guy

results justify the individual
bench testing of every single
assembly. “Unusually flat
toward the top of its price
range”’ says High Fidelity
of our A-100X bookshelf
W speaker. We say, a Six Year
Warranty on every speaker in the Audloanalyst
line, $94 to $249.

Everyone boasts clean highs, low
bass, a better driver. Fact. The s
best drivers are pretty much
alike. It's what our Audio-

This perfectionist believes  analysts do with them that’s different. Is there

a percentage in this kind of obsession? A sound
one to be sure. To test our speakers, simply
write to us. All we ask is that you give them what
we give them. The works.

European and Mideastern distributor:
Argo Hellas, Int’'l. Hollstein Hotel in Taunus,
6382 Friedrichsdorf/Bad Hamburg, West
Germany.

Distributed in Canada by
Superior Electronics Inc.

(Audioanalyst )

P.O. Box 262, Brookfield. Conn. 06804
Monstrous About Perfection

Check No. 2 on Reader Service Card
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There are four of the special
Couperin-type suites in this pub-
lished collection, spaced out over
much of his composing life, the latest
from 1726. Each has a name, a country
personified—La Francoise,
UImperiale, L’Espagnole, La Piemon-
toise—but these are wholly fanciful
and have nothing to do with the
music itself, which, some of it, had
earlier names quite different. PR stuff.
Each has an ltalian-based Baroque
sonata at the beginning, six move-
ments slow and fast, and then a suite
of dances including a variation-like
chaconne, 14 or 15 short movements
altogether. No strain—it all goes for-
ward smoothly and easily. The Dutch
players, notably Frans Briiggen, young
genius of flute and recorder, and Gus-
tav Leonhardt on the harpsichord,
have so perfectly caught the French
ambience that one almost expects
them to Frenchify their names—Fran-
cois de Bruges? Gustave Coeur de
Lion?

Carlo Gesualdo: The Complete Five-
part Madrigals. Quintetto Vocale ltal-
iano, Ephrikian. Telefunken SJA
25086-T17 (7 discs), stereo, $48.88.
Small choral groups, and a very few
professional solo groups, occasion-
ally tackle the strange, chromatic
music of Don Carlo Gesualdo, an Ital-
ian nobleman and dilletante of the
early 17th century. My own Canby
Singers have sung a dozen or so of
these works. Stravinsky and others in
his league have been fascin-
ated—Gesualdo Monumentum, a
Stravinsky ballet score made out of
three Gesualdo madrigals. We sang
the three originals. But all of them?
There are six Books, published over
many years, with from 15 to 20 works
in each, many of them in two parts,
double length. This was the age when
the content of a later symphonic
movement was crammed into a few
minutes. Each of these takes long
study and repetition—by singers or by
listeners—if the meat and sense is to
get through. Not that they are
dull—far from it. Just concentrated,
one idea right on top of another.
OK—so here are six books, the
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works, and it must have taken these
really excellent solo singers years to
do the recording job. Indeed it did;
the dates of recording are given.
Curiously, their sense of the music
and how to project it with musical
force grows, as they move forward
from book to book, session to ses-
sion. But so also did G. himself grow!
So his best late works are sung the
best; the earlier madrigals are given
appropriately less intense treatment.
Complete texts and lots of annota-
tions and a life time of listening for
anyone who dares.

Leopold Stokowski, The Philadelphia
Orchestra. De Falla: El Amor Brujo.
Wagner-Stokowski: Love Music from
Tristan. With Shirley Verrett, mezzo.
Odyssey Y 32368, stereo, $3.49.

Now here is the sort of ''re-
issue’’—quotes are deliberate—which
is a timeless bargain, even at a new
low price of $3.49. (Odyssey was once
$2.50.) ""The Great Columbia Stereo
Recordings” looks good as a high-fly-
ing ad phrase but it also happens to be
moderately accurate. This one is in-
deed timeless in stereo sound and
might have been done yesterday, un-
less you are one of those engineers
who say, ah yes, those old Neumann
mikes they used to use, and an RCA in
the middle—don’t you hear it? Not
me. Good stereo is good, if in various
styles according to period and cir-
cumstance, and this one definitely is
good. Clean, and wide, and large in
the bass.

It must have been an exciting day
when old Stoky, who first took over
this orchestra | think in 1912, came
back to make stereo recordings such
as these, before RCA took the or-
chestra away from Columbia. Undeni-
ably, the orchestra’s great days were
under the durable old maestro,
though it has always been potentially
a superb instrument. Virtually the
entire early output of 78 electrical
albums in America came from Phila-
delphia and Stokowski, via Victor, of
course, in its first proprietorship. This
is in that sense a rerun. But the old fire
is there and every man in the orches-
tra knew it. Imagine it—this old man
still waving his hands after 60 years!

A vividly Spanish De Falla,
sparkling, brooding—does Stoky
know how to bring out this sort of
drama! Busty, gutsy Spanish singing
by Verrett. And on side 2 one of the
famous “symphonic synthesis” works,
in which Stokowski seamlessly joined
bits of opera together for people who
didn’t like singers but wanted Tristan.
They got it, and plenty else. Allin all, a
fine "‘reissue.”
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A professional studio engineer While your Maxell UD tape is run-
doesn't have time for dropouts, wow, flut-  ning (and the backcoating is protecting
ter, tape noise, static, poor winding, your music) you can concentrate on mike
edge domage or erratic tape fraction. placement, sound levels and the more
Maxell Ultra Dynamic tape has the creative side of audio.. like shushing the
backcoating that eliminates these record-  kids in the next room.
ing obstacles. Maxell Corporation of America,
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The Haydn Organs in Eisenstadt. Con-
certos by J. and M. Haydn, Albrechts-
berger. Daniel Chorzempa; German
Bach Soloists. Philips 6700 052 (2 discs),
stereo, $15.90.

A rather special organ disc, this
one, both as to place and as to the
musical style. After the great Baroque
period of organ building and elegant
stuff called “galant,” all frills and
furbelows. The organ! It really didn't
suit that magnificent and somewhat
formal instrument, but our com-
posers, nothing daunted, went right
ahead, since most of their music was
played where the organs were a nor-
mal accompaniment.

This is music of the very early
Haydn period, the low 1760s, when
Mozart was a child and young Haydn

was already composer in residence at
this great princely center for the Ester-
hazy clan. The music is as above, by
“the” Haydn (Josef) and his brother
(Michael) and by one Albrechts-
berger; it all sounds much alike, plea-
sant, ornamental, lovely in the or-
chestral parts and doing nothing
much in the organ department, just
spinning frilly melodies. Almost exact-
ly as it must have sounded on the
same instruments 200-plus years ago,
which apparently was very satisfac-
tory to all concerned. Three different
organs, and Philips curiously makes it
difficult to find which of them plays
which music, though there are excel-
lent pictures of the instruments.
Doesn’t matter much—in recording,
they sound pretty much alike to the

THE GNOME FILLS A VARIETY OF NEEDS!

ELECTRONICS, INC.

e TO THE SEASONED
PERFORMER .. . It's the
extra voice that completes

a composition while leaving
expensive equipment free for
more demanding tasks.

*TO THE BEGINNER . .. It's a
low cost introduction to synthe-

|NTRODUCES -~ sizers that won't be obsolete
when more expensive instru-
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#3740 GNOME KIT
$48.95

GNOME's portability and ease of
operation make it great for “toy
boxes,” sound effects or just
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PAIA’'s FREE CATALOG . . .
features the GNOME and
other electronic music kits.
Check our Reader Service
Number or Write: PAIA
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plus shipping & insurance 4 Ibs.
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non-expert ear. The playing is light
and expert, right in the style of the
music.

If you know the little Mozart organ
concerti, or the London organ works
of Christian Bach (the youngest Bach
son), you’ll find this music the same,
and just as elegant.

Jean-Pierre Rampal: The German
Rococo Flute. (Gluck: Concerto in G
Major; Telemann: Suite in A Minor.)
Paris Philharmonic, Leibowitz. Olym-
pic 8112 (Everest), QS quadromonic,
$4.98.

Well, here we go, and this will have
to stand for umpteen Olympic re-
leases in the “Classical Collection”
that are mono oldies (some stereo)
fashioned into QS simulated quadra-
phonic. Might say doubly simulated.
As so often in the Everest family, itis a
splendid musical performance, well
worth bringing back on musical
grounds. And as so often, too, the
sound is so scratchy that | can’t
believe the original (was it West-
minster, Urania?) wasn’t a lot better, if
mono. Typically, the opening chord
(a) has a loud pre-echo and (b} slides
up to pitch. Sloppy lathe work or
machine work, and we can’t waste a
whole lacquer just for one little
chord. ..

Rampal is one of the greatest flut-
ists of the century and unusual in that,
unlike the earlier French flute genii
he specializes and is best at 17th and
18th century works, of the sort we
have here. Rene Leibowitz, a top
French serial composer and theorist,
did a notable series of fine record-
ings soon after WW Il was over and
France gat back into the act. That's
what we have here. A surprisingly
jaunty and elegant (“galant”’) con-
certo by Gluck, the opera man, and
the familiar Telemann Suite, here
played—so far back—with the cor-
rect rhythms and tempi, a thing that
many an orchestra still doesn’t do
(Marlboro, for instance). Good stuff
and you quickly forget the edgy
sound if you are music minded. Just
open up the filter.

Mozart: Piano Concertos No. 14, K.
449, 22, K.482. Paul Badura-Skoda;
Vienna Symphony, Sterberg. Olympic
8104, sim. stereo, $4.95.

It had to happen, | knew, as |
ploughed my way through the piles of
these many Everest-family reissues, in
all sorts of quadramonic, stereo, simu-
lated stereo, and maybe just mono.
This one, turned over, displayed two
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big columns of annotation—signed in
large letters EDWARD TATNALL
CANBY. So long ago, ! did not even
recognize a word of it! Don’t think |
was asked. The liner rights evidently
go with the tapes which, maybe were
Westminster? I’'m not even sure. So |
too am being reissued, along with the
floods of old records revived. | feel
like a fossil, or maybe a leprechaun.

Excellent music, as usual. Execrable
sound. You can’t tell me that any
taped original, even c. 1954 maybe,
could sound as scratchy and fuzzy as
this. And painfully overloaded, as
soon as the first loud tutti passage is
reached. Awful. Too much. | expect |
have the original of this one—I’ll let
you know if | can find it somewhere in
the files. (Fat chance.)

And yet—Badura-Skoda emerged
about that time as one of the finest
Mozart players (Schubert too, any
Viennese music) for recording. Like
Gould he is better on discs than in the
flesh, apparently. Jonathan Sternberg
was one of the postwar reconstruc-
tion conductors, doing a job for the
early Haydn Society recordings and
then (I think here) for Westminster.

Good musical history on these
records—it was the pioneer period for
the LP via tape. But such a recon-
struction as this scratchy disc? Well, it
could be my stylus. (But why do the
new Philips discs sound so good, same
stylus?) Search through the rest of the
Olympics on your own, and maybe
put on ear flaps to contour the sound.

Baroque Organ Masters—Buxtehude,
Boehm, Walther. Kenneth Gilbert,
Casavant organs, Sts. Jean & Joliette,
Quebec. Orion ORS74155,stereo,$6.98.

Unusual among organ discs in that
these modern Baroque-style organs
are French Canadian, with (for my
ear) a hint of the French Baroque in
them, as of Louis XIV and XV. They are
in two relatively modest Quebec
churches and the sound is on the
chaste side as here recorded, Joliette
and Jean both. Partly due to modestly
live acoustics, microphoned without
any vast reverb. But the organs
themselves, clearly out of the same
builder’s thinking, are almost aristo-
cratically highbrow in sound though it
is a lovely sound just the same. Ken-
neth Gilbert is a careful and accurate
player who contributes his own rela-
tively quiet expressiveness to the
record. All this, in comparison to some
of the showier recordings of the big old
North German organs—which can be
positively flamboyant when some-
body (E. Power Biggs?) wants them
to be! A good little recording of well-
chosen music.
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MAGNEPLANAR®

They don't look like speakers.
They don’t sound like speakers.
They sound like you're there . ..

The company that developed the
state of the art Tympani Magneplanar
speakers has now developed

a less expensive model, the MG-1 1,*
which is sold exclusively through
Magnepan dealers.

With 85 square inches of tweeter
and 500 square inches of total
diaphragm area, this speaker
produces a huge-rue to life sound
so real it must be heard to

be believed.

$625.00 per matched pair.

formerly MG 2167-F

<
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" MAGNEPLANAR® PRODUCTS
P.O. BOX 8642 WHITE BEAR LAKE, MINNESOTA 55110
Check No. 19 on Reader Service Card

e e e et e o ———— — —

Gentlemen:

/ : Name___
ij Address_____
City.

Not a chance! Even though the
Mark IXB stereo preamplifier
and the Mdrk VDM power
amplifier represent the middle
of our product line, they by no
means represent mediocrity.
They both use only the highest
quality parts such as 5% de-
posited-carbon resistors, mili-
ary grade G-10 glass-expoxy
circuit boards and Darlington
transistors in the amplifier out-
put stages. These are the same
superior parts found in our
most expensive components.
Send coupon today for detailed
information.

SAE, Inc., Dept. A375
P.O. Box 60271, Terminal Annex
Los Angeles, California 90060

Please rush free information on the Mark IXB and
Mark VDM by return mail.

Check No. 30 on Reader Service Card
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THESE AMPS
SOUND BEST!

1
sy )

MODEL 750A

BECAUSE THEY HAVE:

e No current limiting circuits
to produce buzzes, rattles,
or chirps at high levels.

e Enough muscle to create the
effects for Universal Studios’
great new movie sensation
EARTHQUAKE.

e|ncredibly accurate high
speed OpAmp circuitry to
eliminate phase shift and
crossover distortion.

e Specs which meet the
stringent, new FTC Regula-
tion on Amplifier Ratings,
while practically all others
don't!

For data sheets and a reprint
of the article "FTC Power
Ratings: An Optimistic View,”
{Audio Magazine, Feb. 1975)
write or call:

BGW Systems
PO. Box 3742
Beverly Hills
CA 90212
(213) 391-0320

in Canada...Recrion, Limited
23 Vesta Drive
Toronto, Ontario
M5P 2Z6

Check No. 6 on Reader Service Card

SYSTEMS

Theater Music

Donald M. Spoto

Trouble in Tahiti: Leonard Bernstein
Singers: Nancy Williams, Julian Pat-
rick: Leonard Bernstein, conductor,
with the Columbia Wind Ensemble.
Columbia EM 32597, stereo, $6.98.

The original mono recording of
Bernstein’s Trouble in Tahiti com-
mands fancy scalpers’ prices these
days. Thus, this recent recording
should command the interest of nos-
talgia-maniacs as well as Bernstein
fans. it should also save members of
these groups from paying inflated
prices for the earlier discs, whose
quality would be at least dubious.

Bernstein called Trouble in Tahiti “a
lightweight piece. The whole thing is
popular song-inspired and the roots
are in musical comedy, or, even bet-
ter, the American musical theater.”
He has wisely chosen to conduct this
new release with the light touch it de-
serves, since the opera—a satire on
the suburban good life, with dark
undertones of disarray and dis-
cord—probably called ‘/searingly
honest”” in 1952, has lost some of its
oomph today. Two decades ago, sub-
urban living was taken for granted as
an ideal, so to demonstrate its insuffi-
ciency was at that time considered
bold. (Middle-class values were reli-
gious ideals during the Eisenhower
years, remember?) But the whole
thing is a trifle naive after Stephen
Sondheim’s Company. The confron-
tations here between Sam and Dinah,
the bored and estranged couple, lack
subtlety. Bernstein is better off with
someone else as his lyricist: Comden
and Green did well for him in Won-
derful Town. So did Sondheim in
West Side Story and Richard Wilbur in
Candide.

Still, the bittersweet finale is at least
psychologically honest, with the cou-
ple failing to resolve their difficulties
and going out to a movie, one of
those examples of escapist Techni-
color twaddle, Trouble in Tahiti.

The campy trio lilting in and out of
the action like a Greek chorus has the
best music Bernstein wrote for this
bonbon, although | admire Nancy
Williams and Julian Patrick for their
solid voices and utter credibility as
Dinah and Sam. Where Bernstein’s
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music for them unimaginatively re-
calls early Menotti (and Sam’s fifth-
scene aria is surely patterned on the
famous soliloquy in Carousel), there
are flashes of the sort of freshness he
later brought to Wonderful Town in
1953 and his masterpiece. Candide, in
1956.

To Columbia’s credit, the disc is
free of warble or static; the musical
preparation has obviously been care-
ful, and the engineering serves the
music well. Stereo separation is di-
rect and reasonable, and there are no
arbitrary pyrotechnics or sudden
shifts.

Trouble in Tahiti is more than a cur-
josity but less than a masterpiece.
Classify it as the work of a composer
in progress, as Bernstein was then
and, in his effort to do something on
the grand scale, still is now.

Sound: B+ Performance: B

DYBBUK (Complete Ballet): Leonard
Bernstein

New York City Ballet Orchestra, Com-
poser Conducting; David Johnson,
Baritone; John Ostendorf, Bass.
Columbia M33082, stereo, $6.98.

New York’s wunderkind has cer-
tainly come a long way since Trouble
in Tahiti. His ballet music for Jerome
Robbins’ Dybbuk, which premiered
May 16, 1974, is one of the most in-
teresting compositions for dance in
several years.

Dybbuk is the lost, restless spirit
that enters the body of a living per-
son to possess it. This certainly seems
to be the age of the bizarre, and even
the arts are not immune from trying to
cash in. Bernstein has used a 12-tone
system which employs (perhaps too
relentlessly, at times) the complexi-
ties of the kabbalah, the traditional
Hebrew system of numerology.

This may seem precious to the aver-
age listener, and | doubt there will be
many music students anxious to de-
code it all, but the total effect of the
music is strangely moving. In sections
called Witnesses of Birth, Possession,
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and Exorcism, the music has an eerie
quality—Bernstein avoids easy cliches
to which Robbins’ choreography must
be entirely apposite.

Numerology and dodecaphony
notwithstanding, there are measures
of almost unbearable tenderness (The
Children and Leah invite reflection),
suggesting that Dybbuk is not all head
and no heart. And there are favorite
chords from his earlier symphonies
and from Chichester Psalms, too. The
kind has certainly excited wunder this
time, and | shouldn’t be surprised if
he supervised the stereo processing,
too, which is happily free of muddy
brassiness and excesses.

David Johnson and John Ostendorf
try valiantly for a dozen phrases of in-
distinguishable Hebrew chant in the
opening and closing sections. This will
not appreciably further their singing
careers.

Sound: A Performance: B

La Boheme: Puccini.

Singers: Caballe, Domingo, Milnes,
Blegen: Conductor, Solti.

RCA ARD2-0371, CD-4, two records,
$13.98

I thought | was hearing this old
chestnut for the first time. That's how
good this new recording of Puccini’s
La Boheme is. The talents of Caballe,
Domingo and Solti ... and an abso-
lutely beautiful quadraphonic effort
from RCA. There are entire sections
of this sweetly rapturous score that
shine out like restored pictures; the
third act opening, for example, and
the brief interludes in the last scene.
The usual muddiness that accompan-
ies the second act crowd scenes has
vanished.

To praise Caballe’s pianissimo now
is to state the obvious, but what may
not be so evident is the real sensuous
feeling with which she modifies the
usually tepid renderings of the tuber-
cular Mimi. Domingo’s voice blends
superbly with hers, and Maestro Solti
modulates everything with a rever-
ence that this opera does not ordin-
arily receive.

Judith Blegen’s Musetta isn’t quite
as brash as it should be, but it is an
appealing portrait. The entire re-
cording, in fact, is a fine example of a
cast and crew that you could never
have on the stage (rather like the
Sutherland-Pavarotti-Caballe Turan-
dot under Mehta) without weeping
with laughter, but the tears in the
living room betray another emotion.
This new Boheme would make an old
softie out of Ming the Merciless.

THE STR P12 IS ONE OF THE BEST SPEAKERS
Here's Why: MONEY CAN BUY.

Better Frequency Besponse

+51
o

13 1 il P12 Frequency Response

dot 20 1000 10000
Note the absence of peaks in the 50-70 hz range. Some manutacturers deliberately
put peaks in this range to make their systems sound bassy — they accomplish this
by placing the system resonance in this range. But since useable response only
goes down to at best one half octave below the system resonance the.20-35 hz
range must be sacrificed to gain this boominess. Manufacturers that use this
technique usually do not publish impedance curves because they show clearly
where the system resonance lies. This brings us to the next reason why the P12 is
s0 good.

The Impedance Curve Sy o
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Notice that the P12 has a system resonance of 31 hz which insures good response
downi to 20 hz. Also notice that the impedance curve is reasonably flat over most
of its range.

Superior Flexability
Fu | range controls on both the tweeter and midrange allow you to adjust thp
volume of both drivers independently from all the way off to all the-way on. This
insures that the P12 will sound as good in your living room as it did in the
showroom.

Tomorrow’s Technology — Yesterday’s Craftsmanship :

The P12 uses a sophisticated coupling cavity to extend the bass response of its
‘‘bottorn loaded’* woofer. Also three space age piezoelectric tweeters are housed
in the P12's beautiful hand-made, hand-finished 80 ib. tloor standing.enclosure.

Better Warrant
y IN CANADA CONTACT

Five years. UNIVERSAL RESEARCH CORP.
We will be pleased to send you an information package NEW ADDRESS: 3000 ORANGE GROVE AVE.

N. HIGHLANDS, CALIF. 95660
on our complete line if you w