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he reason Pioneer’s tuners anc
ampilifiers keep getting better.

To achieve improved linearity and
transient response, plus absolute stability,
each amplifier has a 3-stage, direct-
coupled equalizer-amplifier section,
as well as a first stage differential
amplifier. By using low noise transistors in
the critical first stage of the equalizer (an
FET, in the SA-9900), an exceptional level
of phono performance, heretofore
unattainable in integrated amplifiers, is
attained. See Table 1 for Preamplifier
section highlights.

Tape-to-tape duplicating and
monitoring

Two tape monitor circuits are incorporated
in each model and include tape copying
switch positions for dubbing from one
deck to another while listening to another
program source.

Advanced chassis layouts for improved
performance and increased reliability

Input and output terminals on the
SA-9900 and SA-9500 are segregated from
each other by being located at opposite
sides of the chassis. More important, the
full rear of the chassis serves as a heat
radiating surface and reduces the length
of internal shielded wires. The result: less
attenuation of high frequency audio signals.
Pioneer's new amplifiers provide

power output for every audio requirement
and a maximum number of inputs and
outputs to go with it. See Tables 2 and 3.

The Tuners: TX-9500,TX-7500

Totally new in styling and appearance,
these Pioneer tuners are loaded with
circuit refinements that finally allow you to
realize the full static-free, high fidelity
potential of FM znd stereo FM. They even
improve AM reception.

The FM front end — key to sensitivity
and noise-free reception

In the TX-9500, three dual-gate MOS FETs
combined with alinear 5-section variable
capacitor reject all forms of interference
by an incredible 110dB. Desired signals

of as little strength as 1.5 microvolts are
received with noise and distortion suffi-
ciently suppressed to make them listenable,

Phase Lock Loop (PLL) circuitry for
stable stereo FM separation

The Phase Lock Loop circuit used in both
new tuners insures optimum separation
of all audio frequencies. Completely
drift-free, this PLL circuit requires no
alignment — ever. A sharp low-pass filter
lets you tape FM programs without
interference from audible *'beats’.
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8-stage limiters

High selectivity and good capture ratio are
vital with today's crowded FM radio band.
Pioneer’s TX-9500 IF section, with its
seven [Cs, four ceramic filters and 8-stage
limiter provides outstanding capture ratio
and selectivity. You hear the station you
want — and nothing else.

Unique muting controls

The two-position variable muting control
on the TX-9500, as well as the muting
switch on the TX-7500, employ electronic
switching. Both utilize a silent, reed-relay
which eliminates noises of turn-on popping
and interstation tuning.

TX-7500
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LAV
Pioneer change the
world’s best-selling

tuners and amplifiers?

The entire world of high fidelity acknowledged that Pioneer’s
SA-9100 integrated amplifier and TX-9100 stereo tuner were
the best products ot their type and value ever built. They
established new standards for high fidelity performance.
In fact, people recognized their greatness by buying more
of them than any other tuners and amps in the world. Why
then would Pioneer want to change these top-performing,
top-selling components? There can only be one answer:
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And it's the kind of dedication that
gives you the opportunity to own high
fidelity components that offer more
power, sensitivity and features at
better values. Components that not
only meet, but exceed the challenges
posed by changes and improvements
in current broadcasting and
recording technology.

Pioneer recognizes that high
fidelity enthusiasts are also a
dedicated group. That’s why we invite
you to examine the new Pioneer
tuners and amplifiers now.

The Amplifiers: SA-9900,
SA-9500, SA-8500, SA-7500

The power amplifier section

Each model is direct-coupled in all stages
for lower distortion and wider

frequency response. The SA-9900 uses a
2-stage differential amplifier and optimized
negative feedback from output to input for
improved stability and transient response.
A newly developed bias system compen-
sates for any temperature drift; while an
automatic electronic protection circuit

Dedication.

prevents current overload and guards
against speaker shorts. A thermal
detection circuit protects power output
transistors in each model.

The control amplifier section: twin
stepped tone controls and selectable
turnover for precise tonal tailoring
With Pioneer's exclusive twin tone control
system (SA-9900, SA-8500), you can make
the most critical and precise bass and
treble adjustments with ease. 5,929 tonal
variations are possible on the SA-9900.

Selectable turnover tone controls.
(SA-9500, SA-7500)
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You can select thousands of individual
tone settings on the SA-9500, SA-8500
and SA-7500, too. A tone defeat switch on
all models instantly restores wideband flat
frequency response.

Tone control settings are calibrated
for precise repeztability in discrete 1.5dB
steps on the SA-9900. All four models
teature low and high frequency filters (with
multiple settings for each on the SA-9900
and SA-9500). The master volume contro!
on the SA-9900 and SA-9500 is a 22-step
professional attenuator. It is
complemented by a selectable muting
switch for lowering sound levels without
altering master volume settings. This
feature also permits easy settings of the
master volume control regardiess of
program source levels.

High phono overload capability
for unprecedented dynamic range
Good phono sensitivity in a phono equali- -
zer is not enough to insure distortion-free '
reproduction of high transient musical

peaks. Until now, a 150 millivolt overload |
capability was considered to be quite good .
for a phono preamplifier-equalizer circuit. .
Pioneer’'s SA-9900 remarkable equalizer- I
amplifier can handle peak signals as

high as 500 mV. That’s 46 dB greater than
its nominal 2.5 mV input sensitivity.

SA-8500
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State- f-the-art features

Of couski, both new Pioneer tuners have
selectable deemphasis (25uS or 75.8). a
must fcf listening to the newer Dolby FM
and ste¥eo FM broadcasts. Both have
separaje fixed and variable output t2rmin-
als, toq for adjusting listening level to
match pther program sources. [n addition
to the gignal-strength and center-of-
chanrg meters, both tuners feature sep-
arate oitput terminals which can be
connedled to an oscilloscope. This oermits
visual pning for best reception and lowest
multipdth interference.

THe TX-9500 has a built-in recording
signal feve! check. Use it to set reccrding
levels &n your tape deck for best results
beforejyou start recording.

Fdr the great specs that make great
perforthance, see Table 4.

This new series of tuners and

ampl flers is unquestionably the most
technigally advanced ever developed.

1t reprPsents the high fidelity industry’s
most dqutstanding value in performance,
featurps, precision and versatility. And
visually, it carries Pioneer’s traditional
handsbme styling.

par these magnificent components
local Pioneer dealer.

. S. Pioneer Electronics Corg.,

75 O dord Drive, Moonachie,

New Jersey 07074

West:§13300 S. Estrella, Los Angel2s 90248
/ Midprest: 1500 Greenleaf, Elk Grove
Villagg, (). 60007/Canada: S.H. Parker Co.
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(1) Amplifiers: Preamplifier section

SA-9900 SA-9500 SA-8500 SA-7500
Phono Overload 500/1000 mV 250/500 mv 200/4C0 mv 200 mV
S/N Ratio 70dB 70dB 70dB 70dB
Dynamic Margin 46dB 40dB 38dB 38dB
RIAA Accuracy -0.2dB 0.2dB +0.3d3 +0.3dB
Input impedance 35K, 50K, &5K, 50K, 50K 50K

70K, 100K, 20K, 100K,

selectable selectable
(2) Amplifiers: Inputs and outputs
No. of Inputs-S/N Ratio  SA-9900 SA-9500 SA-8500 SA-7500
Tape Monitor 2-95dB 2-90dB 2-90dB 2-90dB
Phonc 2-70dB 2-70dB 2-70dB 2-70dB
Auxiliary 2-95dB 2-90dB 1-90dB 1-90dB
Microoshone 1-65dB 1-65dB 1-65dB 1-65dB
Tuner 1-95dB 1-90dB 1-90dB 1-90dB
Outpits
Speakers, Headsets 2+1 2+1 2+1 2+1
Tape Decks 2 2 2 2
(3) Amplifiers: Power output specifications

SA-9900 SA-9500 SA-8500 SA-7500

Min. RMS power/channel, 110 watts 80 watts 60 watts 40 watts
both channels driven, 8 ohms
Min. RMS power/channel, 110 watts 100 watts 75 watts 45 watts
both channels driven, 4 ohms
Max. total harn-onic distortion 0.1% 0.1% 0.1% 0.3%
Power band 20H2-20kHz 20Hz-20kHz 20H2-20kHz 20Hz-20kHz
Priced under* $750 $500. $400. $300.
(4) Tuners: Specification highlights Tx-9500 TX-7500
FM Eensitivity 'IHF), mono 1.5uv 1.9uv
50dE Quieting Sensitivity, mono (ste-eo) 2.5 uV (35 uv) 4 uVv (50 uv)
Seleztivity 85dB 80dB
Captre Ratio 1.0dB 1.0dB
S/N Ratio monwo, (stereo) 80dB (75dB) 73 dB (68dB)
Imace, IF & Spurious Rejection 110dB 85dB, 90dB, 90dB

Stereo Separation 1kHz (50Hz-10kHz)

Distortion, momo 1 kHz (10 kHz)
Stereo

Prica2d under*

40dB (35dB)
0.15% (0.15%)
0.2% (0.5%
$400.
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40dB (35dB)
0.2% (0.2%)
0.3% (0.6%)
$250.




“It’s a good turntable by itself, and as
an added bonus it also stacks records.”
Creem, MARCH 1975

In the old days, a serious audio enthusiast wouldn’t touch
anything but a manual turntable.

He felt he had no choice.

That anything with automatic features simply didn’t perform.
But as Sound magazine says in its August 1975 issue:

“In recent years...the quality of the automatic turntable has risen
dramatically. And the performance of the B.1.C. 960 certainly
substantiates our belief that a serious music lover can attain

extremely high quality in an automatic @O@
unit just as in the best manuals.”
In a Sept. 1975 test report, Radio & Electronics agrees, noting
that B.1.C:
““might well be considered a top-performing manual turntable
in its price category.”
Modern Hi-F1i and Music (Aug./Sept. 1975) reports:
“wow and flutter of 0.03% at 33¥3 rpm and rumble less

than —65db; specifications which are more typical of a good
manual than most automatics.”

And because they’re not imported (B.I.C. turntables are built
entirely in the U.S.) the price of this performance comes as a
pleasant surprise.

If you're serious enough about your system to spend $100 or
more on a turntable, a B.1.C. 940, 960, or 980 has what you want
and more of it —all three are multiple-play manual turntables
sharing the same quality features and high performance.

See if your high-fidelity dealer doesn’t agree. He has
literature with all the details. Or write to B.I.C. (“bee-eye-cee”)
c¢/o British Industries Co., Westbury, N.Y. 11590.

B.1.C.1S A TRADEMARK OF BRITISH INDUSTRIES CO., ADIVISION OF AVNET INC. ©1975
CIRCLE NO. 9 ON READER SERVICE CARD
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‘Does it have a Heil?" This is the maost important question
you can ask when contemplating the purchase of a
quality loudspeaker system.Why? Because the ESS
Heil air-motion transformer, developed and perfected
by physicist and musician Dr Oskar Heil, obsz etes
conv=ntional loudspegaxers.

It does matter how the sound in a loudspeaker is
propagated. It does matter that sound is “squeezed
instead of “pushed’ It does matter that one sp=aker

—the Heil —accelerates air faster than others.

It does matter whether it's a Heil air-motion
transformer.Why? Because the Heil air-motion
transformer is superior. This is more than mere
opinion, it is fact based on the laws of physics.

By discarding bankrupt design concepts rooted

in past technology the ESZ Heil air-motior trans-
former approaches theoretical limits of perfsction.

ONLY the ESS Heil air-motion transformer diagptragm
can, alone, accelerate air to a speed five times
greater than that of its own moving suriaces.
instantiy. Accurately. Cleanly.

ONLY the ESS Heil air-mction transformer hes been
acclaimed around the world as the first really
new air moving principle in five decades.

ONLY the ESS Heil air-motion transformer
is the loudspeaker of the future, free from
bondage to cones, domes, vaice coils, mass and inertia.

Revolutionary today and tne standard of comparison

for tomorrow, the Heil air-motion transformer

is available in € wide range of suderbly

engineered speaker systems from ESS. Each

model achieves a level of accuracy that sets it light yearsahead
of the industry.

Hear the new ESS standard of excellence yourself. Visit a fra~chised

ESS dealer, one of a handful percestiva enough to bypass the

conventional and premier the most advanced state-of-the-art designs

in high fidelity, a dealer who understands the joudspeaker of tomorrow—

the ESS Heil air-motion transformer. Listen to ESS. you'll hear sound as clear as light.

———

. amt 1am evaluator amt 4

M. p.o.box 26226, sacramento, california 95827

cts cre available in Canada through ESS Canada




Stereo Review

PUBLISHER
EDGAR W. HOPPER

EDITOR
WILLIAM ANDERSON

MANAGING EDITOR
WILLIAM LIVINGSTONE

EDITORIAL COORDINATOR
LOUISE GOOCH BOUNDAS

MUSIC EDITOR
JAMES GOODFRIEND

TECHNICAL EDITOR
LARRY KLEIN

ART DIRECTOR
BORYS PATCHOWSKY

ASSOCIATE TECHNICAL EDITOR
RALPH HODGES

POPULAR MUSIC EDITOR
STEVE SIMELS

ASSISTANT MUSIC EDITOR
VIVIENNE WINTERRY GOODMAN

PRODUCTION EDITOR
PAULETTE WEISS

CONTRIBUTING EDITORS
CHRIS ALBERTSON
MARTIN BOOKSPAN

NOEL COPPAGE
RICHARD FREED
DAVID HAIL.L
ROY HEMMING
JULIAN D. HIRSCH
GEORGE JELLINEK
IGOR KIPNIS
IRVING KOLODIN
PAUL KRESH
STODDARD LINCOLN
J MARKS-HIGHWATER
LINCOLN PERRY
PETER REILLY
ERIC SALZMAN
CRAIG STARK
JOEL VANCE
ROBERT WINDFELER

LONDON EDITOR
HENRY PLEASANTS

ADVERTISING DIRECTOR
JAMES J. SULLIVAN

ADVERTISING SERVICE MANAGER
LINDA BlUM

ASSOCIATE PUBLISHER
STANLEY NEUFELD

EXECUTIVE ASSISTANT
PEG! McENEANEY

Editorial and Executive Offices

Ziff-Davis Publishing Company

One Park Avenue, New York, New York 10016

212 725-3500

Eastern Advertising Manager: Richard J. Halpern

Midwestern Office: The Pattig Group

4761 West Touhy Ave.. Lincolnwood, 111. 60646

312-679-1100

Arnold 8. Hoffman

Western Othce

9025 Wilshire Boulevard

Beverly Hiils, Culifornia 890211

213 273 805(;

Western Advertising Manager: Bud Dean

Japan James Yag

Oy Palace Aoyama, 6-25, Minam Aoyama

6-Chome, Minato-ku, Tokyo. Jupan

Telephone. 407-1930/6821, 582-2851

Circulation Office

P.O. Box 2771 Boulder. Colorado 80302

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

€D,

° .
- )
o x

Tk ° w—-TuTL O
G G FIDELITY

Member Audit Bureau of Circulations
ZIFF-DAVIS PUBLISHING COMIPANY
Hershel B. Sathin. President

wrusen
Furman Hebb, Executive Vice President

Vincent Perry. Finuncial Vice President and Treasorer
Phillip 1 Heffernan. Senior Vice President. Marketing
Edward D Muhlfeld. Senior Vice President, Sporis Div
Philip Sine. Senior Vice I'residemt

Frank Pomeramtz. Vice President, Creutive Services
Arthur W. Butzow, Vice President, Production
Lawrence Sporn, Vice President. Circulation

George Morrissey, Vice President

Svdney H. Rogers, Vice President

Sidney Holtz, Vice President

Al Trana. Vice President

Phiiip Korsant, Vice President

Charles B. Scton, Secretary

Edgar W. Hopper. Vice President, Electronics Div.

William Zilf, Chuirman
W. Bradford Briggs. \ice Cliairman

[o——————_ =]
6

|
|

EDITORALY =
SPEAKING 7

By WILLAM ANDERSON 7/

HEARTS AND HEADS

SOMEHOW it seems to me only yesterday. but it was 'way back in 1967 when we
were moved to print an anthology of critical confessions under the title **My Ten
Favorite Composers.”” The assignment so delighted our classical reviewers at the
time, and the results so pleased the editors, that we quickly followed it with its
obvious obverse, ““Ten Composers | Hate.”” The reviewers, glorying in the heady
chatlenge and suddenly strangers to caution, found it easy to leaven their usual sober
probity with an unaccustomed dash of passion. I don’t know where you were when
the quips hit the stands, but I was right here at my desk. submerged in the backwash
of outraged reader mail. Experience is our teacher as well as everybody else’s. and
the lesson we learned from her then was a simple one: do it again, And that is why, in
this issue some eight short years later, we are mounting another assault on the
bastions of received opinion, unleashing our champing popular reviewers and their
slavering typewriters on the tempting targets of **Ten Performers | Hate.”’

Well aware that some of these targets rate in the popular esteem ull the way from
certified genius to sacred cow and holy icon. and mindful of the shortness of most
fuses when it comes to matters of taste, I would nonetheless like to suggest that you
pause a moment before returning your fire and ask yourself just why it is that
professional critics are so rarely in agreement with popular taste, why their respect
for artists so often seems to be in inverse proportion to their success. And don't settle
for any of the easy answers. Critics are not. for example, envy-ridden misanthropes;
the proportion of “*failed performers’® among them is no higher than it is among the
rest of the audience (I do not, as a matter of fact, know a single critic who would
qualify). Nor are critics innately perverse, deliberately taking a position contrary to
prevailing opinion either for the twisted pleasure they take in it or to make @ name for
themselves. On the contrary, the world’s rewards are easily and plentifully available
to any critic whose enthusiasm is for sale, whatever the currency; the critic with
principles and standards can count on remaining despised, rejected, and poor. And
granted that the profession, being made up of human beings like any other, contains
its quota of fools, their frailty is quickly unmasked—they must, after all, sooner or
later go into print (can anyone tell me who it was who said **O, that mine enemy
would write a book™?).

For myself, I have temporarily concluded that critics, while they may be a lot like
some people, are not like most people. Most people, either because they won’t think
or because they can’t, are ruled by their hearts; good critics are ruled by their heads.
I would not go so far as to suggest that this is because they don’t kuve hearts, but
they have, at the very least, a built-in or hard-won mechanism that makes it possible
to ignore them. (If they don’t, they suffer: softhearted critics must be constantly on
guard against meeting performers—if they do, they are instant groupies. Clever
performers realize this and, when they can. make pets of critics—some of whom,
alas, continue to publish puffs for their artist patrons.) Popular success is, by defini-
tion, a matter of numbers, and if those ‘‘numbers’” decide with their hearts, then the
appeal must be to the heart as well. Set aside the whole question of talent and
consider instead the one essential attribute of the “*superstar’”: whether you call it
““star quality,” ““charisma’ (ugh!), or simply **it,”” it is (a) a nonrational appeal based
on a sympathetic personality, and (b) it has nothing to do with performing skill. This
is not to say that a superstar may not be genuinely talented, only that it is unneces-
sary that he be. And so the public gives its heart wholly, sincerely. and irreversibly to
its attractive heroes and heroines; the critic, unimpressed by glamour, reputation, or
numbers, continues to say ‘‘show me.” That leaves unresolved the question of how
to discover who among the superstars has real talent, but for the time being you
might try staying tuned to the critics in these pages.
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r and Super Stereo

With an Empire wide response cartridge.

A lot of people have started “trackin’” with Empire cartridges for more or less the same
reasons.

More separation: “Separation, measured between right and left channels

a frequency of 1 kHz, did indeed measure 35 dB (rather remarkable

tridge)” FM Guide, The Feldman Lab Report.

Less distortion: “..the Empire 4000D/Ill produced the flattest overall r
sponse yet measured from a CD-4 cartridge —within *2 dB from 1,000 to 50.000
Hz” Stereo Review.

More versatile: “Not only does the 4000D/ 1] provide excellent sound in both
Stereo and quadriphonic reproduction, but we had no difficulty whatever getting satisfactory
quad playback through any demodulator or with any turntable of appropriate quality at our
=) disposal” High Fidelity.

Less tracking force: “The Empire 4000D/Ill has a surprisingly low tracking force in the
Y% gram to 1% gram region. This is surprising because other cartridges, and | mean 4 channel types, seem
to hover around the 2 gram class” Modern Hi Fi & Stereo Guide.

For the complete test reviews from these major audio magazines and a free catalogue, write

Empire Scientific Corp., Garden City, N.Y. 11530. ~ Mfd. U.S.A ml E

Choose the Cartridge Designed to Play Best in Your System

Plays 4 Channel Discrete (CD4) Plays 2 Channel Stereo

S | Yaahal U=
Plays All 4 Channel Matrix Systems (SQ, QS,RM) ______

—
Mode! D/l D/ D/I E/Ill E/Il E/I E
Freduagioy.Rigspeiis 5-50,000 5-45,000 10-40,000 | 5-35.000 |}6-33.000 | 8-32,000 [10-30.000 |10-28,000
Output Voltage per
Channel at 3.54 crm/sec 3.0 3.0 3.0 50 50 50 50 50
groove velocity:
Channel Separation Mo o T 3548 3508 3508 | 8508 | 3008 | 3008
e s 1ato 1% Y10 112 %to 1% wie1te | etore | %to1k 1103 1103
miniature nude | miniature nude | miniature nude nude nude nude
‘ diamond with | diamond with | diamond with elliptical elliptical | etiptical elliptical | spherical
Stytus Tie: 1 mil tracing .1 mil tracing 1 mil tracing diamond | diamond | diamond diamond | diamond
radius radius radius ox 7mil | 2x 7mil { 2x 7mil {-83x.7mil 7 mil
™4 Dimensional| ™4 Dimensional | "4 Dimensional
b turntable only | turntable only turntableor  |turntable or furntable or Jturntable or | changer | changer
changer changer changer changer only only
(White) (Yellow) (Black) Clear) (Blue) (Green) (Red) (Smoke)
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Bell & Howell Schools i invites you to

BREAKINTO 4C

Pick up new professional
skills in this exciting

field as you build

Bell & Howell’s new
quadraphonic audio center.
It’s the very first

learn-at-home program
of its kind!

You've probably heard a lot about
4-channel sound by now. It’s the most
talked about and impressive technical
advancement in sound in years. Sepa-
rately recorded channels literally wrap a
room in sound for a totally new listening
experience.

And the excitement doesn’t stop
there. Thanks to Bell & Howell Schools’
brand new learning program, now you
can explore quad sound for yourself—
from the inside out—and master the
technology behind this important
advancement right in your own home!

It’s your opportunity to break away
from the everyday routine and learn
new occupational skills that could lead
you in exciting new directions. Mail the
attached card, postage free, to get the
facts today!

Take hold of opportunity with
both hands now!

The world around you is changing
every day. Forging ahead. The man who
keeps pace is the man who continues to
learn and grow. He’s in the mainstream
of life. Interested in what’s going on.
And he’s much more interesting, too.

Bell & Howell Schools’ new 4-channel
audio program was designed to help
you learn and grow. To put you in the
mainstream of audio electronics tech-
nology. Where you can delve into
fascinating electronics principles. Solve
challenging problems and get actual
hands-on, build-it-yourself experience.

And where you can acquire a sense of
satisfaction and accomplishment you
may not currently be getting.

Completely different from the typical
kind of school you grew up with.
Learning all about quad sound with

Bell & Howell Schools is a ot more

interesting and convenient than “school”

used to be. First of all, we know you
can’t afford to quit your job. So we set
up a program that lets you work at home
in your spare time.

There are no classes to attend. No dry
lectures to sit through. Everything
comes to you in the mail. Lesson by
lesson. Exciting package after package.
And you work at a flexible pace in the
relaxed atmosphere of your workshop—
or wherever your favorite spot may be.

Sure, books are important,
But they’re only the beginning.

With this fascinating learn-at-home
program, you do a lot more than just
read about electronics. You'll conduct
dozens of experiments . . . build your
own laboratory equipment for testing
out electronics principles . . . and also as
part of this program you put together a
4-channel amplifier and FM/FM stereo
tuner as you delve into advanced audio
technology.

o-ro

B si e mewnin scasms

We try to make learning so mterestmg
you look forward to receiving each new
lesson. And enthusiastically dive into
each new project we send you.

oAl maTasren

We’ll start you off on the right foot.
You may be thinking, “I don’t have

any training in electronics . . .
getting in over my head.”

Well, you can stop worrying about
that. You don’t need previous experi-
ence. You'll begin with the basics and
acquire a thorough understanding of the
fundamentals before moving on.

And remember, it's not just reading.
With your very first lesson you get our
LAB STARTER KIT, consisting of a
simple voltmeter and electronics “bread-
board” you can experiment with
right away.

Of course, if you’re already into
electronics, you might be thinking,

“l already know the basics . . . I want to
get into the advanced stuff right away!”

For you there’s an advanced standing
program that lets you skip the begin-
ning lessons.

Next you build the exclusive
Electro-Lab® electronics
training system.

Once you've mastered the basics,
we'll send you everything you need to
put together these three important test-
ing instruments:

The design console. You use it to set
up and examine various kinds of cir-
cuits. It’s completely modular . . . no
soldering!

The digital multimeter. Use it to
measure voltage, current and resistance.
Displays data accurately in big, clear
numbers—just like on a digital clock.

The solid-state “triggered-sweep”
oscilloscope. Use it to analyze modern,

I'might be




HANNEL AUDIO!

35 watts per channel—Min. RMS into 8 ohms
at less than 0.25% total harmonic distortion from
20-20,000 Hz, all channels fully driven.

state-of-the-art integrated circuits.
Triggered-sweep feature locks in signals
for easier observation.

These three superb testing instru-
ments are the basis of your own home
electronics laboratory. You’ll use them
throughout the program as you move
into more advanced electronics prin-
ciples and work into audio technology.

Bell & Howell’s high performance
4-channel audio center you actually
build and experiment with yourself!

You need practical experience with
high caliber equipment to develop pro-
fessional skills and understand the ins
and outs of today’s audio technology.

So we came up with a system that
Bell & Howell is proud to have its
name on:

First, there’s the sophisticated out-
standing 4-channel amplifier
with SQ full-logic decoding
and front to back separation. §§

As you build and experiment with this
remarkable piece of equipment, you’ll
learn about matrix 4-channel and
discrete—including CD-4 when proc-
essed through an external demodulator.

And with it you’ll have the advanced
circuitry you need to get into signal
tracing low level circuits . . . trouble-
shooting high power amplifier stages . . .
and checking the operation of tone
control circuits.

Next, the advanced FM-FM stereo
tuner. As you build this superb stereo
tuner, you’ll come to fully understand
how the advanced, “state-of-the-art”
features lead to such high performance.
You’ll learn about all solid-state con-
struction, FET front end for superior
sensitivity, crystal 1F filters for wide
bandwidth and the superior multiplex
circuit that produces such excellent,
stereo separation.

A wealth of knowledge in
digestible chunks.

0.K.! So now you might be thinking,
“It sounds really interesting . . . but kind
of complicated.” And you’re right.

But that is why we use the “hands on”
teaching approach.

We've taken all the material and
broken it down into short, simple-to-
grasp lessons, so you can master one
thing at a tire before moving or.. And
we take you through it step by step.
From the basics to advanced theory to

applied audio technology. So you
actually have an easier time with it.

Special learning opportunities give
you extra help and attention.

In case you do run into a problem or
two, we're ready to give you more help
and personal attention than you’d expect
from most learn-at-home programs.

For example, many home study
schools ask you to mail in your ques-
tions. Bell & Howell Schools gives you
a toll-free number to call for answers
you need right away.

Few home study schools offer per-
sonal contact with instructors. Bell &
Howell Schools organizes “help ses-
sions” in 50 major cities at various times
during the year—where you can discuss
problems with fellow students and
instructors in person.

And when you’re done, yow’ll know
a lot more than just 4-channel sound!

You'lkhave covered the complete
spectrum of electronics principles, lead-
ing to a full understanding of audio
technology.

And while no school can promise you
a job or income opportunity, you will
have occupational skills necessary to
become a full-service technician. With
the ability to work on the entire range of
audio equipment. Such as tape recorders,
cassette players, FM antennas and com-
mercial sound systems. You’ll know
audio technology from the inside out.
And you'll be proud of it.

Plus you will have the basic skills that
apply to the entire clectronics field, in-
cludingtelevision technology and repair.

For more details, mail card today!

Here's your chance to break out of
the mold. And break into 4-channel
audio with Bell & Howell Schools. Why
not look into it today. Mail the attached
postage-paid card now.

Taken for vocational purposes, this
program is approved by the state
approval agency for Veterans’ Benefits.

Wood cabinets available at extra cost.

“Electro-Lab®’' is a registered trademark
of the Bell & Howell Company

I card has been removed, write:
An Electronics Home Study School

7 DeVRY INSTITUTE OF TECHNOLOGY 766 R2
£¥ BELL & HOwEL ScHoOLS

4141 Belmont, Chicago, Itlincis 60641




Altman’s Nashville

® [’'ve been reading the various write-ups on
Robert Altman’s Nashville — especially of the
soundtrack recording which ABC stupidly
chose to issue —with increasing amusement.
Noel Coppage seems to have more of an ap-

preciation of Altman’s work than most
(October), but I still think he has missed the
point of the music. Now, / am not quite sure
what the point is myself; 1 waver between
feeling that Altman was more interested in
having convincing performances than in good
music and feeling that he wanred bad music
and intended that as a commentary in itself.
But of one thing 1 am certain: Altman makes
films, and that’s it. He never intended that a
viewer of Nashville already be familiar with
the songs. If you go to see the movie cold, it
doesn’t grate all that much on the nerves—
although you can’t help noticing how trite and
silly most of the songs are. I'm sure Altman is
sitting at home laughing himself sick over the
notion that people are buying and listening to
a record of the songs from the movie.
LESLIE GERBER
Phoenicia. N.Y.

® Noel Coppage’s review of Nashville was
fine as fur as it went, but it didn’t say anything
about whv Robert Altman made it. I think he
made it because he knows what | know: the
answer to the question of where American
pop music is going is straight to Country, but
most people would rather die than admit it.
Will anyone down at STEREO REVIEW ad-
mit it?

ESTELLE KELLY

New York, N. Y,

Yes.

® It distressed me greatly to see Noel Cop-
page insert this ridiculous myth into an other-
wise excellent review of the movie Nas/ville
(October): “Anyone can, and in fact, always
does, act.”” Horsefeathers. Weaseling out of
an invitation or trying to appear interested in a
boring situation is not acting; it is a widely
accepted form of lying. Acting is the art of
creating a character doing. saying, and think-
ing things appropriate to a given situation and
the character’s relation to that situation and
the other characters. Seeing a well-known
personality, often a singer, on a television
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show or in a movie or play, with no knowledge
of how to present any other character besides
his own, is just as nauseating to me as Telly
Savalas’ tempoed murmurings are to Mr.
Coppage, I did not see John Denver on Mc-
Cloud, but 1 found it very difficult to make al-
lowances for Glen Campbell’s *‘performance”
in True Grir.

Very few people attending a musical event
consider themselves expert enough to com-
ment on a violinist’s bowing technique, a con-
ductor’s interpretation of a score, or a singer’s
phrasing, and yet everyone seems to be an
expert on acting. Acting is a difficult art, just
as singing or writing a novel is. Mr. Coppage
is probably more easily offended by musical
ineptitude because of his deeper involvement
with music. Appreciating his concern, I
would, however, suggest that he confine his
comments to subjects musical, or at least
control his scorn for arts in which he has not
become as deeply involved or educated.

ALAN L. HUTCHESON
Mesa. Ariz.

Mr. Coppage replies: This is an interesting
ramble, but 1 don’t see¢ anyvthing in it that ac-
tually refutes the statement that we all do a
little acting. The kind of actor Mr. Hutcheson
means, one being directly paid for it. “‘creat-
ing a character doing, saving, and thinking,”
etc., has more help than the kind I referred to,
if anvthing; the script-writer and the director
have something to do with the character be-
ing created and what he or she does, says,
and thinks. The liar has 1o write his own lines
and direct himself. Obviously. some people
are better actors than others, but then, on the
local level, some of those lies are believed, so
they must be told. as well as written, with
some sort of skill. No one is suggesting that
evervone who's good at weaseling should be
in the theater or movies. We should remem-
ber, somewhere in here, what we started talk-
ing ahout: Altman and his script, however
skeletal. required very litile of some of the
players in Nashville besides singing. Like
everything else, this is a inatter of degree and
of individual cases: while Alec Guinness ob-
viously can do things histrionic that we liars
cannot do, | have myv doubts about whether
Karen Black did anvthing in Nashville that
Dolly Parton couldn’t have done, except sing
badly.

October’s Turntable
® About that turntable on the October
cover: is it for real? I've never seen anything
like it.
GARY NORBUTT
Fall River, Mass.

Itis real, and imminently available — at a price
of just under $2,000. The Gale CT-2101 turn-
table, with a three-point-support “platter,”’
has a rather unusual three-point suspension
svstem as well and a d.c. servomotor. The
control module in the foreground continuously
varies the turntable speed from about 10 to 99
rpm, with a digital-readout speed indicator.
The Gale CT-2101 is a British import; further
details are available from the company’s
agency, Roth/Sindell, 540 Kelton Ave., Los
Angeles, Calif. 90024. Incidentally, the tone
arm, which is not supplied with the turntable,
is the Audio-Technica AT-1009 ($139.95).

Metropolitan Opera on the Air
® | do hope that STEREO REVIEW will pub-
lish the schedule of the Saturday afternoon
broadcasts of the Metropolitan Opera. Your
periodical is very, very good; the schedule
will make it better.
SOUTHWICK PHELPS
Columbia, N J.

Listed helow are the Texaco-Metropolitan
Opera Broadcasts (EST) for the 1975-1976
season, subject 10 change upon notice:

12/6. 2 p.m. Un Ballo in Maschera (Verdi)

12/13. 1:30 p.m.  Carmen (Bizet)

12/20. 2 p.m. Cosi Fan Tutte (Mozart)

12/27. 2 p.m. Hansel and Gretel
(Humperdinck)

1/3. 2 p.m. Il Trittico (Puccini)—new

1/10. 2 p.m. Elektra (R. Strauss) —pre-curtain

1/17. 2 p.m. L' Assedio di Corinto (Rossini)

1/24. 1:30 p.m.  Boris Godunov (Moussorgsky)

1/31, 2 p.m. 1! Barbiere di Siviglia (Rossini)

2/7.2 p.m. Fidelio (Beethoven)

2/14, 2 p.m. La Traviata (Verdi)

2/21, 1:30 p.m.  Le Nozze di Figaro (Mézart)

2/28, 2 p.m. Norma (Bellini)

3/6. 2 p.m. Aida (Verdi)

3/13. 2 p.m. I Puritani (Bellini) —new

3/20. 2 p.m. Ariadne auf Naxos (R. Strauss)

3/27, 1:30 p.m. Der Rosenkavalier (R. Strauss)

4/3, 2 p.m. Madama Buiterfly (Puccini)

4/10, 1:30 p.m.  La Gioconda (Ponchielli)

4/17. 1 p.m. Die Meistersinger von Niirnberg
(Wagner)

Bolshoi

® William Livingstone’s “Opera File” re-
view of the Bolshoi Opera (October) was right
on the button. I too was amazed at the way
the “stars™ of the company turned up in minor
roles. This is necessary when performing a
work with a vast panorama of characters such
as Boris Godunov. Assigning the role of
Shchelkalov to the reigning Soviet baritone
Yurt Mazurok is an example of the total en-
semble nature of the company. Of all the op-
eras | saw (all but The Dawns . . ), 1 was
moved by The Gambler the most. The music
rips by at gut-punching speed and intensity.
With the hallucinogenic strobe lighting and
electronic amplification in the second act, it
was totally riveting. It was a pity that it was a
box-office failure. Perhaps the New York au-
dience was represented by the woman who
sdt next to me. She grumbled about the lack of
overture. arias, and melody. | can name many
repertoire pieces that have no overtures (when
was the last time she saw Buiterfiy?). I, how-
(Continued on page 14)
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‘Jo Your Taste

Even the most perfect of high fidelity systems cannot escape those little inconsistencies
that nag the ear. Room acoustics, speaker inadequacies, or even recording quality can
produce listening environments that are less than optimum.

Then, too, each person has his own tastes in frequency response that can vary from time
to time, or recording to recording.

Presenting the answer to your frequency response problems: The MXR two channel
ten octave-band equalizer. Ten bands divide each channel’s frequency response in one
octave increments.

Boost or subtract from the tonality of an octave spread in either channel. A gliding
touch of a slide control tailors the frequency response of your system to your room acoustics.
Add punch to a bass line. Or brighten up a flute solo. Precisely; repeatably.

Uniquely affordable and elegantly appointed, the MXR two-channel equalizer is crafted
in hefty brushed aluminum, with simulated leather and solid oiled black walnut. Its design
and circuitry will compliment any modern hi-fi system with gentle elegance and imper-
ceptible distortion.

Its extreme dynamic range allows for application in many situations, and it is therefore
made available in a professional version with phone jacks, and a home stereo version with
pin jacks and tape monitoring capabilities.

It is instantly adaptable to your system and available M Xn

at leading dealers at the incredibly reasonable price of .
$199.95. Innovations
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ever. thank the Bolshoi and would welcome
them back any time. Artists like Mazurok,
Milashkina, Galina Borisova, Elena Obraz-
tsova, Vladimir Atlantov, Alexei Maslenni-
kov, and Alexander Ognivtsev, to name but a
few, would be stars anywhere.
CRAIG ZEICHNER
Brooklyn. N.Y.

Great Eagles Debate

® Although [ count myself as one of the
truest of Eagles fans, I have to rise to the de-
fense of Steve Simels in the “Great Eagles
Debate.” In his October letter, Kenneth M.
l.eonard argues that Mr. Simels has no right
to pass judgment on the true “‘country spirit”
of the Eagles’ music because he doesn’t live in
a country atmosphere or undergo the conflicts
facing a person residing in the country. Ridic-
ulous! The true appreciation of music lies in
being able to experience it with the musician,
to understand the message he is conveying. If
the Eagles’ words are convincing in the
“country-rock” vein, then it matters little
whether they were raised in Abilene, Texas,
or Providence, Rhode Island. As a matter of
fact, I believe Bernie Leadon is currently the
only member of the Eagles who was raised on
“country sunshine.”

As for Mr. Simels, I have never read a re-
view of his that didn’t make itself perfectly
clear that the material within was an opinion.
He is as unbiased and open-minded a critic as
I've found yet, and I’ll defend his right to ex-
press his opinions to the end.

Lora JEAN GARDINER
North Kingstown, R.I.

Garland’s Graduates
® With a desire to update Richard R. Linge-
man who, in his October review of “Judy
Garland Concert,” yearns for the golden age
when the “faghaggerie” of Garland will be
effuced by time, I would like to call something
to his attention: although there may be some
who still weep in their martinis while listening
to Garland, by far the majority of us faggots
are turning on these days with Phoebe Snow
and Cleo Laine. Granted, deserting Garland
may be another indication of our emotional
instability and fickleness, but I just wanted to
set therecord . . .er. . .straight. Anyone for
Tchaikovsky?
Bup BarrickLOW
Seattle, Wash.

Venus, Mars, and Others
@ A note of complete irrelevance concerning
Lester Bangs’ October review of the Mc-
Cartneys’ LP, “Venus and Mars”: I couldn’t
care less if “‘the lovely Linda” plays, sings, or
serves cupcakes at the MacCartney sessions.
I merely want to be entertained by the “face-
less” Tom Scott, Dave Mason, and others. I
especially like Scott’s solo on Man Said.
McCartney is just one of rock’s finest bass-
ists, vocalists, and producers. Aside from that
he hasn’t a lot going for him. That's all for
now —must put on “For the Roses” and get
relevant.
JoHN GILMORE
Los Angeles, Calif.

Electric Dulcimer

® | was somewhat surprised to read of Noel
Coppage’s apparent shock at the use of the
electric dulcimer in the new Richard and Lin-
da Thompson album (October). Far from be-
ing a potential “‘rampaging horror,” the elec-
tric dulcimer is now part of the English con-
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temporary folk medium. The works of classi-
cally oriented Roger Nicholson or folk-rock-
minded Tim Hart on his albums with Maddy
Prior or with Steeleye Span are proof of the
advanced application of the dulcimer put forth
by the English. The ghost of Richard Farina
seems to have come to rest in Britain.
CHARLES H. SMITH
New Hartford, Conn.

The Original Piano Trio

® 1’'m certain Paul Kresh’s October review
of the Original Piano Trio’s “Nostualgia® rec-
ord would have been quite different if he had
known that the selections were not newly
recorded at a 1975 reunion of the trio, but
were the actual piano-roll recordings made for
the Ampico (American Piano Company) re-
producing piano in 1922. This information
was clear in my original notes, but it was edit-
ed out by the producers for some unknown
reason.

Incidentally, John Green's suite Night
Club was never performed by the Original
Piano Trio, as Mr. Kresh claims. Rather, it
was introduced by Roy Bargy, Ramona, and
the composer with Paul Whiteman’s Concert
Orchestrain 1933.

PETER MINTUN
San Francisco, Calif.

Ah, Ramona! Where are you today? And
what, for that matter, ever became of the
Tune Twisters?

Davis/Rodrigo Adagio

® John Hogle’s October letter alludes to a
supposed arrangement of Rodrigo’s Concier-
to de Aranjuez, namely the ‘‘absolutely
unique and superb transcription for trumpet
and orchestra by Miles Davis and Gil Ev-
ans.” Actually, this is both less and more than
an arrangement of the familiar guitar concerto
as such, for only the Adagio movement is in-
volved. Of course, that is the haunting part
everyone remembers from the original work;
nevertheless, it is sloppy titling to equate it
with the whole Concierto.

The Davis/Evans rendition of the Adagio
is, on the other hand. more fully developed
than the original, with a very free treatment of
the solo part. Lasting over sixteen minutes in
all, it is much more than a regular transcrip-
tion. This heady brew is part of the stili
available ““Sketches of Spain” record (Colum-
bia PC-8271), and Aranjuez lovers certainly
ought to know it. The point at which I most
miss the guitar is where, in the original score,
the increasingly rapid and intense chordal
strumming in the written cadenza — which is
completely out of the province of a wind
or brass instrument —leads up to the glorious

climactic reprise that breaks out in the
orchestra.
JACK DIETHER
New York, N.Y.
Viva Diva

® | enjoyed William Livingstone's *‘Viva
Diva” (September) very much, having seen
all three of Mme. Olivero’s performances at
the Met. Nevertheless, | disagree with his
views on enthusiastic audiences. An overly
enthusiastic audience can ruin a performance.
For example, in Act I1I, Tosca (Mme. Oli-
vero) relates the story of how she finally killed
Scarpia, ending with: ““lo quella tama gli pian-
tai nel cor.” On the word “lama” Mme. Oli-
vero struck a very high note, prompting some
idiot in the audience to scream *“Bravo!” A lot

of people tried to shut him up, but the tense-
ness of the scene had already been broken.
Opera, as performed by artists of Mme. Oli-
vero’s caliber, is drama at its best. and having
it spoiled by the shouts of exhibitionists is
unfortunate.

I believe that it was within reason to have
applauded Mme. Olivero at her entrance and
at her spectacular final exit in Act I and that
the audience’s concentration should be on the
performance and not on itself.

PETER GEIDEL
Bronx, N.Y.

Mr. Livingstone replies: Perhaps. But does
“reason” have much to do with all this? Who
is 1o decide when un outburst is irrepressible
enthusiasm and when it is simply shameful
exhibitionism?

Brownsville Station
® Bravo, Steve Simels! It's about time
Brownsville Station received some good press
(October), even if Mr. Simels doesn’t like
“Motor City Connection™ (he's forgiven only
because he’s good-looking). I'd like to add
that there are two other members of Browns-
ville Station, both of whom are also very tal-
ented and personable: Michael Lutz and
Bruce Nazarian.
TERI FARRIS
New York, N.Y.

Recording Wire
® | would be very grateful if STEREO RE-
VIEW or any of its readers could help me find
spools of recording wire for a Webster Model
80 wire recorder.
WiLLiaMm D. CROWELL, JR.
48 Oxford Drive
Lincolnshire, I1l. 60015

Correction
® Before you hear from a justly indignant
admirer of the music of Henri [Lazarof, I must
correct the transcription error that caused his
name to appear as ‘‘Henry Lazarus” in the
interview with Maurice Abravanel (October).
One of this composer’s works, Structures
Sonores, was recorded for Vanguard by
Abravanel, and there are at least half a dozen
other currently available recordings of his
music on the Desto, Candide, CRI, and Ever-
est labels.
Roy HEMMING
New York, N.Y.

Me Too
® Unfortunately, [ am probably not the first
to discover the reference, in one of my Octo-
ber reviews, to William “Kross” as pianist
Artur Balsam's partner in his recordings of
the Mozart sonatas for piano and violin. The
error was mine (typists will understand how
this can happen: the third finger left hand rests
on the *s” key, third finger right hand on the
“I””, and sometimes the signals get switched),
and [ offer sincere apologies to both musicians.
William Kroll, the distinguished violinist and
leader of the string quartet that bore his name,
deserves better. While | am registering correc-
tions, 1 must note that [ was off the mark in
speculating that the sessions for Mr. Balsam’s
new MHS set of the Mozart sonatas were
spaced over a longer period than those for
his earlier recording on L’Qiseau-Lyre; 1 am
advised that he taped the entire cycle in four
days.
RICHARD FREED
Rockville, Md.
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While everyone is still trying
to make V-FETS at any price,we now
make them at alower price.

en Sony introduced the first amplifiers with
vertical field-effect transistors last year, the reaczions
were nothing short of incredible.

Consumers wrote in asking where they could
hear the equipment. Audiophiles demanded to know
where they could buy it. And our com petitors wanted
to know how they could make it.

In fact, the only problem was that more people
couldn’t afford the $1300 price.

So, we at Sony decided to do something about it.
And what we've come up with is our new $400 V-FET
integrated amplifier, the TA-4650. The TA-4650 is quite
an advanced little piece of equipment. Because the
V-FET isn't just another combination of gadgets, or a
souped-up version of the same old thing. It's a
completely new device that combines the good points
of both bi-polar transistors and triode vacuum tubes.
Without suffering the drawbacks of either. Because it's
made with V-FETS, the TA-4650 gives you a new level
of highly defined triode sound; along with the effi-
ciency and stability found only in solid state devices.
The TA-4650 delivers 30 watts per channel, minimum
RMS at 8 ohms, 20Hz-20kHZ with no more than 0.1%
total harmonic distortion.

It has a direct coupled power amplifier stage. As
well as direct coupled FET amplifiers in the tone
control and buffer stages.

Its bass and treble controls have a turnover
frequency selector that starts at 250HZ/500HZ for
bass and 2.5kHZ/5kH7 for treble.

Its volume control is equipped with a switch for
20dB muting. And it has a level control memory
device so volume can be set at any predetermined
point.

But as good as our new V-FET amplifier is, we're
jus;as proud of the components we make to go along
with it.

OurST-4950 AM/FM stereo tuner, for example,
hasa MOS FET front end, uni-phase solid state filters

andIC'sin IF stages. This allows an FM capture ratio of

only 1.0dB, selectivity of 80dB and an S/N ratio of
70dB. The ST-4950 also has a phase-locked loop

(PLL) MPX section. Whic1 means you get excelle
stereo separation and low distortion.

Of course, if you're going around looking for a
turntab e, by all means take a look at our PS-4750
(cartridge sold separately).

It has a direct drive servo motor with a wow and
flutter rating of only .03%.

Its base and platter are made from molded
compound instead of metal, so resonance has been
greatly reduced. It also has air-damped cushions,
which compensate for warpness in records (again
reducing resonance). The end result isa much
cleaner sound.

It's no accident that Sony makes the world’s first
commercially available V-FET equipment. Or that we
have matching comporents good enough to complete
your system.

You see, we've got more solid state audio
experience than anyone else. We've been at it for
twenty years. For proof just stop by your Sony dealer.
And use your ears.

*TA-8650: 80 watts per channel, min. RMS « 8 ohms, 20Hz-20kHz

with no more than 0.1% total harmonic distortion

®

75 Sony Corp. of America. Sony, 9W. 57 St., N.Y. N.Y. 10019. SONY is a trademark ot Sony Corp
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT
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Janis Audio
Associates Woofer

The first product from Janis Audio Associates
is an add-on “sub-woofer” designed to be
used in existing audio systems with loud-
speakers that have limited output capabilities
at extremely low frequencies. The frequency
response of the Janis Woofer is within | dB
from 100 to 30 Hz, over which range it is said
to be capable of sound-pressure levels up to
106 dB at a distance of | meter under ane-
choic conditions. Below 30 Hz a 12-dB-per-
octave rolloff minimizes the effects of low-
frequency noises such as turntable rumble.
Harmonic distortion for an 85-dB sound-
pressure level at 30 Hz is under 2 per cent.
Amplifier power of 60 watts per woofer is said
to be adequate under most conditions: ampli-
fiers capable of more than 150 watts per chan-
nel are generally not recommended. The nom-
inal impedance of the Janis Woofer is 8 ohms.

The 15-inch driver of the Janis Woofer is
enclosed in a iow commode cabinet, 22 x 22
inches and 18 inches high, finished in oiled

walnut with decorative walnut inlays. The
driver radiates through a slot running around
the top of the enclosure: otherwise the enclo-
sure is sealed. A separate amplifier must be
used with each Janis woofer, with the signal
for the amplifier obtained from a suitable elec-
tronic crossover. The manufacturer specifies
a crossover frequency of 100 Hz with slopes
of no less than 18 dB per octave. A variety of
crossovers, some of which provide summed
outputs so that one or two woofers can be
driven from as many as four channels, are
available from Janis at prices ranging from
$123 to $242. Price of the Janis Woofer:
$599.
Circle 115 on reader service card

Telephonics
Stereo Headphones

A new series of stereo headphones compris-
ing the models Stereo-20, Stereo-30, and Ster-
€0-50 are the latest products from Telephon-
ics. Two of them, the 20 and the 30 (shown),
employ enclosed drivers along with acousti-
cally transparent foam cushions that rest on
the ear. The Stereo-50 has ear-encircling seals
(for acoustical isolation and extended low-
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frequency response) with interior foam cush-
ions. All three use I-inch dome-type drivers
with nylon diaphragms. Frequency responses
are generally 20 Hz to beyond 20,000 Hz (the
Stereo-50 is rated down to 16 Hz), znd
power-handling capabilities are just under

half a watt. Impedance is suitable for use
with conventional amplifier stereo-headphone
jacks. Harmonic distortion is under 0.5 per
cent at a 103-dB sound-pressure level (SPL)
for the Stereo-20, 0.2 per cent at 110-dB SPL
for the Stereo-30, and 0.2 per cent at 100 dB
SPL for the Stereo-50.

All three models are similar in construction,
with extendable headbands and, on the 30 and
50, pivoting yokes to support the earpieces.
Eight-foot cables are standard, terminating in
the usual three-conductor phone plugs (the
Stereo-50’s cable is coiled). Weights are 6
(Stereo-20), 8 (Stereo-30), and 12 (Stereo-50)
ounces, and prices (in the same order) are
$25,3$30, and $50.

Circle 116 on reader service card

Scott Model R31S
AM/Stereo FM Receiver

A new stereo receiver from H. H. Scott pro-
vides 15 watts per channel continuous output
(into 8 ohms, from 20 to 20,000 Hz) for a par-
ticularly modest price ($199.95). Harmonic
and intermodulation distortion are both 0.5
per cent at rated output, and noise levels are
—60 dB for the phono inputs, ~70 dB for high-
level inputs. For the FM section, IHF sensi-
tivity is 2.5 microvolts (5 microvolts for 50 dB
quieting), and alternate-channel selectivity is
55 dB. Capture ratio is 2.5 dB, and image and
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spurious-response rejection are both 60 dB.
Frequency response is 20 to 15,000 Hz =3
dB, and stereo separation is 35 dB at 1,000
Hz. Harmonic-distortion levels, mono and
stereo, are 0.5 and 0.8 per cent, respectively.
On its control panel, the Scott R31S has
pushbuttons for program-source selection
(AM, FM, PHONO, AUX) and speaker switching
(two pairs accommodated), loudness compen-

sation, tape monitor, mono/stereo mode. and
FM interstation-noise muting, plus rotary
controls for volume, balance, bass, and treble.
A signal-strength tuning meter and stereo
headphone jack are also provided. In the rear
are the outputs and inputs, including 300- and
75-ohm antenna terminals, and an unswitched
a.c. convenience outlet. Overall dimensions
are approximately 18 x 5% x 12 inches, in-
cluding the integral wood cabinet.
Circle 117 on reader service card

Dual 1249
Automatic Turntable

United Audio announces the introduction of
the Dual 1249, the premiere model in a new
line of belt-driven automatic turntables from
this manufacturer. The two-speed (33Y3 and
45 rpm) design employs a 12-inch, 4¥/2-pound
aluminum platter with stroboscopic markings
cast into its circumference, where they are il-
luminated by a strobe light beneath the motor-
board. A fine-speed adjustment is continuous-
ly variable over a 6 per cent range; 33 Y3 or 45
rpm is selected by means of a mechanism that

shifts the drive belt from one diameter to an-
other on the motor pulley. The motor itself is
an eight-pole synchronous device.

The tone arm is pivoted by the latest ver-
sion of Dual’s familiar gimbal configuration,
with an integral calibrated stylus-force adjust-
ment that applies force via a spring after the
arm has been zero-balanced by means of a
counterweight. A separate anti-skating adjust-
ment is calibrated separately for conical. el-
liptical, and CD-4 styli. A damped tone-arm
cueing mechanism, operated by an upright
lever next to the arm rest, is adjustable in re-
spect to the height to which the arm is raised.
Another lever raises the pivot assembly up or
down., providing correct vertical tracking an-
gle for one record or the center of a stack of
six (the maximum number accommodated by
the change mechanism).

The operating controls of the 1249 follow
the pattern of previous Dual models, with a
single lever to initiate or interrupt automatic
play and another to select speed. A small
knob selects a single-play cycle only or con-
tinuous repeats. In manual operation the
turntable motor is started when the tone arm
is raised and brought toward the platter. A
manual spindle (shown) that rotates with the
record is included along with the automatic
spindle.

Basic specifications for the 1249 include a
rumble level of less than —63 dB (weighted)
and wow and flutter less than 0.06 per cent.

(Continued on page 18)
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~ Now-if your car
~ is damaged, .
Allstate guarantees the repairs.

In writing. iy

Allstate wants to make sure
your car is fixed right.

We know how important your car is to you.
1f it’s been in an accident, we want you to !
be satisfied with the way we’ve handled e
your claim. Regardless of whether you’re an
Allstate policyholder or a claimant. Now
we’ve added still another way to help

make sure you’re satisfied:

THE ALLSTATE REPAIR GUARANTEE.
Here's how it works.

Say your car’s been in an accident. If you
wish, we’ll be happy to recommend several
repair shops.

Shops we’ve had experience with. And,
if you choose one of those, we’ll guarantee
the workmanship of that shop. Not for just
a week or a month. But for as long as
you own the car.

Of course, the Allstate Repair Guarantee
does not cover manufacturer’s defects
in any operating parts. And it’s available
only through Allstate Insurance '
Company-operated claim locations.

At Allstate we stand behind our
claim service. Because we don’t
want you to have to worry about
your car being fixed right.

How’s that for good news!

Allstate Insurance Co.
Northbrook, I1I.

/Alistate

Youre in good hands.

Available in most states.

YOUR ALLSTATE AGENT
. can help you with insurance for your life, health, car, home, boat and business, too . . . can provide
help in financing your new car and in joining a motor club . . . ard, as a Registered Representative,

can offer you a variety of retirement plans and information on a mutual fund.
CIRCLE NO. 4 ON READER SERVICE CARD



The market
goes
up and down.

But
English Leather
hangs in there
Steady- Today's market

makes anymanlook forsolidvalue.

Suddenly, spending a lot for
expensive colognes doesn't seem
so smart.

Not when there’s English
Leathere It has a fragrance that
says class and a price tag that
doesn’t say rip-off.

Then too, smart women like
smart men. So invest in English
Leather liquid assets.

MEM COMPANY. INC. Northvale, N.J. 07647 ©1975
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The width and depth of the 1249 are about
16Y2 and 14Y2 inches, respectively, with base.
Two styles of base are offered, both at $15.95,
and two dust covers, one that will accommo-
date the change spindle ($13.95) and one for
use with the manual spindle only ($12.95).
Price of the basic Model 1249: $279.95.
Circle 50 on reader service card

3M Model CTR-1
Stereo Cassette Deck

One of the largest and most elaborate stereo
cassette decks now available is the new Mod-
el CTR-1 from the Mincom division of the
3M Company. The well-known 3M cassette
transport that has long been a feature of the
finer cassette decks offered under the Wollen-
sak brand name is used in the CTR-1. modi-
fied to suit a front-loading layout. All trans-
port controls, including a pause function, are
activated by means of light-touch pushbuttons
operating through solenoids. The deck has a
memory-rewind feature working in conjunc-
tion with the three-digit index counter, and a
continuous-play mode in which the cassette is
automatically rewound and played again in-
definitely. The index counter, besides being
manually resettable, is also returned to zero
whenever a cassette is ejected.

The CTR-1's Dolby noise-reduction cir-
cuits can be used to process tapes, decode
Dolbyized FM broadcasts, or to record such
broadcasts while they are being auditioned in
decoded form. The separate bias and equali-
zation switches both have three positions (for
chromium-dioxide, ferri-chrome, and stan-
dard) that operate in conjunction with twelve
rear-panel bias and equalization calibration
controls. Microphone and line sources can be
mixed for recording via separate input-level
controls; playback-level controls are also
separate. The unusually large recording-level
meters can be switched to read average or
peak levels, and they are calibrated separately
for that purpose: from —20 to +5 dB for aver-
age, —40 to +5 dB for peak.

Frequency response is 35 to 15,000 Hz
with iron-oxide tape, and 35 to 17,000 Hz

with chromium dioxide or Ferri-Chrome.
Referenced to a 0-VU recorded level. the
CTR-1's signal-to-noise ratio is 50 dB without
Dolby noise reduction. Wow and flutter are
0.1 per cent (weighted rms). The microphone
inputs are designed for low-impedance micro-
phones and have a sensitivity of 0.15 millivolt
for a 0-VU level. The headphone jack has a
nominal output of | milliwatt into 8-ohm
phones. The CTR-1 has wood end panels
with a vinyl-coated metal top and dimensions
of 24 x 7 Ya x 8 inches. Price: $629. A remote-
control unit duplicating the functions of the
transport pushbuttons will soon be available.
Circle 118 on reader service card

Sylvania’'s GTE
Speaker Systems

GTE-Sylvania has launched a new brand
name — GTE —for a new line of speaker sys-
tems representing the company’s best prod-
ucts of this kind. The initial three models are
four-way, three-way, and two-way systems
designated, respectively, the 412, 312, and
210. The two larger systems employ |2-inch
woofers in sealed cabinets, 4Y2-inch cone
mid-range drivers, and ¥s-inch dome tweet-
ers. The Model 412 adds a 1Y2-inch dome
tweeter that is also used, along with a 10-inch
woofer, in the two-way Model 210.

The Models 412 and 312 have power-han-
dling capabilities permitting use with ampli-
fiers rated at up to 150 watts per channel con-

tinuous. Crossover frequencies are 500,
2.000, and 8.000 Hz for the 412, and 500 and
3.500 Hz for the 312. In both systems, each
driver except the woofer has a switch to alter
its acoustical output over a range of =3 dB in
three steps. The Model 210 has a crossover
frequency of 1,500 Hz and similar switches
for high and mid-range frequencies. The GTE
speakers are designed for wide, uniform dis-
persion, with frequency response flat within
+3.5 dB from 30 to 15,000 Hz up to 45 de-
grees off-axis for the Model 412 (30 to 15,000
Hz =4 dB for the 312). All systems have
nominal impedances of 8 ohms. The GTE
412 has dimensions of 28Y%2 x 18Y2 x 12Y2
inches; the 312 is 27 x 17Ys x 11Y2, and the
210 is 24 x 15%s x 11%4 inches. All cabinets
are identical in appearance and are walnut-
finished with handsome knit grille cloths.
Prices: Model 210, $119.95; Model 312,
$179.95: Model 412, $249.95.
Circle 119 on reader service card

Luxman M6000
Stereo Power Amplifier

The largest power amplifier in the new Lux-
man line of audio components is the M6000
stereo unit which provides 300 watts per
channel of continuous power into 8 ohms,
both channels driven, with less than 0.05 per
cent harmonic or intermodulation distortion.
Rated power is available at any frequency
from 20 to 20,000 Hz and the noise level is at
least 100 dB below rated output. Frequency
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response is 5 to 50,000 Hz =1 dB: damping
factor is 100 for 8-ohm loads.

The construction of the M6000 involves
entirely separate power supplies for each
channel. with driver and output stages within

each channel electrically isolated from each
other to prevent interference. Protective de-
vices include temperature and current sen-
sors. plus a relay that disconnects the speaker
systems in the event of abnormal current
surges or d.c. voltages appearing at the out-
puts. The relay circuitry also provides a delay
in turn-on of about 5 seconds. during which
time an LED warm-up indicator flashes.

Output levels of the M6000 are continuous-
ly monitored by large front-panel meters indi-
cating average levels and a pair of LED dis-
plays indicate peak levels. The sensitivities of
these indicators can be altered by 10 dB (with
a front-panel switch) to permit them to register
at low output levels. Separate level controls
for the two channels are detented in 1-dB
steps from 0 to —20 dB. A wooden case sur-
rounds the top and sides of the amplifier, leav-
ing the unusual “*honey-comb” heat sinks in
the rear open for ventilation. Approximate
dimensions are 222 x 8% x 16%4 inches, and
the weight is 115 pounds. Price: $2.995. The
M4000, a somewhat smaller amplifier rated at
180 watts per channel continuous with identi
cal distortion and bandwidth, offers virtually
all the construction and control features of the
M6000 at a price of $1,495.

Circle 120 on reader service card

SAC Consumer
Membership Program

The Society of Audio Consultants, which for
several yeurs has offered audio training and
certification to high-fidelity retailers, is now
extending its membership to include interest-
ed consumers. Such members will be desig-
nated Consumer Associates. An anniial mem
bership fee of $10 ($7.50 if received be-
fore January 15, 1976) will entitle members to
a monthly newsletter, information on audio-
career possibilities. and rental privileges
for home-study courses that SAC currently
makes available to dealer and industry mem-
bers. The newsletter will provide free classi-
fied space for members wishing to buy or sell
equipment. In addition, manufacturers and
SAC-affiliated retailers will periodically offer
discounts and rebates to Consumer Asso-
ciates. For further information write: Society
of Audio Consultants. Dept. SR, 393 Fifth
Avenue, New York, N.Y. 10016.

PUBLISHER'S NOTICE: Recent fluctuations in the ‘
value of the dollar will have an effect on the price

of merchandise imporied into this country. So,
please be aware that the prices quoted in this issue
may be subject to change.
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The spatial effects in sourd reproduction create the listening illusion of presence and
participation at the live performance. Before the AK& K-240, using a headphone meant you had
to create the directional and distance characteristics of original performance in your mind.

MNow the AKG K-240 does it for you...before the sound enters your ear.

The 240 Sextett incorporates six passive {slave) diaphragms around a main driving
transducer. Sound pressure from the main driver activates the slaves to extend and smooth out
frequency response. The genius is in how we accemplish this. .

Above 200 Hz (the theoretical crossover point) the diaphragms offer an acoustical
resistance that gives the effect of “open listening .

Below 200 Hz the compliance of the diapragms acts as a closed wall, resulting in
the perfect bass reproduction normally found only in closed headphones.

The interaction between the passive diaphragms and the air volume between your ear
and the headphone is what reproduces the spatial effects of the live performance.

It all adds up to very natural sound reproduction throughout the audible spectrum,
with no audible distortion or colotation

The K-240 also features the AKG exclusive Cardan® universal swivel to help keep the
pressure off your head. And the price won't put pressure on your wallet either. At select audio
dealers or write to:

AKG MICROPHONES * HEADPHONES

distributed by
PHILIPS AUDIO VIDEO SYSTEMS CORP.
AUDIO DIVISION
91 McKee Drnive, Mahwah, New Jersey 07430
A North American Philips Company |

You'll get some very spatial effects
with our sextett.

Presenting the AKG K-240.

® — AKG, Vienna
B e R A I s i
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details..A DIFFERENT KIND OF RECORD CLUB

You can now own every record or tape that
you may ever want . . . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
all the 100% iron-clad guarantees you want.

Now you can stop price increases that leave
you with less music for your record and tape
budget. You can guarantee yourself more
music for less money through membership
in Discount Music Club.

Look at these benefits:

TREMENDOUS SAVINGS
on every record and tape in print—
no “‘agree-to-purchase” obligations of any kind.

DISCOUNTS OF 43% TO 73%
off mfg. suggested list . . . special catalog
features hundreds of titles and artists.

ALL LABELS AVAILABLE
including most imports through special
custom ordering service. If we don't
stock it we'll get it for vou.

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, ballet, opera, musical shows,
folk, rock, vocal, instrumental, country, etc.

DISCOUNT DIVIDEND
CERTIFICATES
Dividend Gifts—Every shipment
carries a dividend gift or dividend certificate.
Certificates redeemable immediately
for extra discounts.

NEWSLETTERS
happenings in the world of music;
concerts, critiques, new releases . . . special
super-sale listings at discounts of up to 73%.

DISCOUNT
ACCESSORY GUIDE

Diamond needles, cloths, tape cleaners,
etc. Discount Music Club is your complete
one stop music and accessory buying service.

QUICK SERVICE
same day shipping on many orders . . .
rarely later than the next several days.
Partial shipments always made in the
event of unforeseen delay . . . all at
no extra cost to you.

100% IRON-CLAD
GUARANTEES
on all products and services.
Everything is guaranteed factory fresh and free
of defects or damages of any sort.
Your total satisfaction is
unconditionally guaranteed.

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on all stereo records and tapes and
lets you buy what you want . . . when you want
... or not at ail if you choose.

These are just a few of the money-saving
reasons to write for free details. You can't
lose so why not fill out and mail the coupon
below for immediate information.

- DISCOUNT MUSIC CLUB, INC. DEPT, 3-1258
650 Main Street, New Rochelle,N.Y.108010
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AUDIO

QUESTIONS

ono

ANSVWERS

By I_/A\RRY KI_E”\J Technical Editor :‘

Double-Dolby FM?
In vour Double-Dolby Q & A (Qcio-
. berissue) vourecommended that when
copving Dolby tapes one should decode the
original and then re-encode as one mukes the
copy. Should the same decode-encode ap-
prouch also be used when one is tuping Dolby

FM broadcasts?

SusAN EDWARDS
Palo Alto, Calif.

As you may recall, the problem in copy-
A. ing Dolbyized tapes came about be-
cause of the lack of a 0-reference Dolby tone
on the “master” tape. (Professional A-encod-
ed master tapes always have such a reference
tone.) However. since the proper perform-
ance of the Dolby encode-decode process
depends on the use of a consistent reference
level, all you need do is set up the output-level
controls on your tuner and/or the input con-
trols on the Dolby adapter so that the refer-
ence tone broadcast by the station produces
the correct Dolby-level meter reading on your
equipment. (A few recent tuners have a built-
in test tone that corresponds to the proper
broadcast-reference level.) The answer to the
question, therefore, is that you can record a
Dolbyized FM program directlv if you can set
the levels correctly, but make sure that your
equipment has the proper 25-microsecond de-
emphasis characteristic.

Instant Evaluation

When evaluating the sound quality of
Q. audio components do you believe it is
necessury to listen to the components over an
extended period of time, or do you think rhat
quick A-B switching comparisons are ade-

quate to appreciate different characreristics?
JERRY L. WALKER

Tacoma. Wesh.

Although | can't imagine why there
A. should be «a difference of opinion in this
matter, there is. I find that instant A-B switch-
ing is the only way 1 can detect subtle differ-
ences between components. By “‘subtle.” |
mean differences that are small enough that if
| were to leave the room [ would not be able
to tell by sound quality alone which compo-
nent was playing when I returned. The prob-
lem, as [ see it. is that in making critical
distinctions one naturally focuses on whatever
audible differences exist. And difficulties arise
when the differences among the systems are
so small that one cannot pick out a specific
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s,

quality (such as “‘peaky,” “shrill,” “*warm,”
etc.) and use that as an identifying character-
istic. However, if I'm listening to three
speakers, for example. each of which has a
distinctive frequency balance, then it is easy
to fix on the differences and pick out which is
playing during a blind A-B-C comparison. Of
course, the program material must cover the
frequency ranges where the differences exist.
A solo flute would be useless in discriminat-
ing between three speakers, one of which had
a boomy bass response, another a low, tight
bass, and the third no low bass at all.

In short, if the above conditions are met, |
find that [ can make instant comparisons that,
even if they don’t reveal “‘objective truth,” are
at least consistent over time. The only reason
1 would have to “live with a component” is to
make sure that I've covered all the bases in
respect to what it does to a wide variety of
program material. I’ve checked with Julian
Hirsch on the question, and he feels the same
way. He pointed out to me that neither one of
us has ever experienced the so-called long-
term listening fatigue phenomenon. In those
circumstances. when the sound reproduction
was bad enough to cause listening fatigue in
the long run, we always heard the problem in
short-term A-B testing first.

On the other hand, my associate Ralph
Hodges, who prefers long-term comparisons
of equipment, feels that further, small audible
differences almost always come to light after
lengthy, concentrated listening with a wide
variety of program material. Since any sort of
listening test is by nature subjective, | guess
everybody has to see what works best for
himself after accumulating enough experience
to generalize. However, if you were to ask me
where to go to get the listening experience,
the best 1 could suggest would be to find your-
self some friendly local audiophiles.

In this connection, if there are hi-fi audio
clubs out there that would like to be listed.
please notify me as to your whereabouts and
membership requirements.

Phono-cartridge Tracking Force
The instructions accompanying phono
- cartridges specify a range of tracking

Jorces such as | to 2 grams or 3 to 5 grams,

the first number being the recommended mini-
mum force and the second the maximum. But
assuming that | gram does the job adequate-
Iv, why should anvone consider a higher
tracking force —one which would cause more
(Continued on page 22)
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. Introducing the BSR
Silent Performer

The only rumble from this belt-drive turntable comes from our competitors.

For years most expensive manual record-playing devices
have used belt-drive as a smooth, trouble-free—and most
important—silent method for transmission of power. Now,
our engineers have succeeded in integrating a highly-
refined belt-drive system into more atfordably-priced
furntables. Thay ofter a comoination of features and
performance not yet available in even more expensive
competitive models. We call them the Silent Performers.

Our Model 20 BPX is a fully automated
sincle-play turntable with a
- precision machined platter,
high-torque multi-pole
synchronous motor,
tubular "S"” shaped
adjustable counter-
weighted tone arm in gimbal
mount, viscous cueing, quiet
Delrin cam gear, automatic arm lock,
dual-range anti-skate and much more. Itis
packaged with base, hinged tinted dust cover,
and ADCKG6E cartridge. See your audio
dealer for more information, or write to us.

Consumer Products Group
BSR (USA) Ltd.
Blauvelt, N.Y. 10913
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ENOCH LIGHT SAYS:
“Telephonics

Stereo Headphones

are superior

values at

unbeatable prices...”

Enoch Light, internationally renowned musician
and producer of the Project 3 Stereo Series, says
Telephonics stereo headphones are “...a mag-
nificent music-listening equipment value.”

The all-new Telephonics line of headphones features the revo-
lutionary air-loom™ diaphragm which faithtully reproduces the
rich lows, the smooth mid-range and the crisp clear highs of
quality stereo.

- —_
' STEREO 20

LIGHTWEIGHT... high impact construction...

“open flow’ acoustic design for good wide range

natural sound...soft, comfortable ear cushions.

STEREO 30

LIGHTWEIGHT PLUS...features acoustically
designed concave cushions for rich wide range
sound...special ear cup design for smooth bass
response...comfortable headband.

STEREO 50

HIGH PERFORMANCE...(features inner open-air
supra-aural cushion and an outer closed-air
circum-aural cushion...a blend control for listener
adjustment...dual adjustable headband.

TEL-101F

4-CHANNEL Quad-Fix™...this “Fixler Effect” head-
phone features specially designed drivers posi-
tioned in front of and behind the ear to create the
"~ effect of a full circle of sound.

\__ J

Compare Telephonics headphones with all others and you’ll
agree they’re the ultimate in stereo and quad phones.

JElEpnornies

ENJOY THE ULTIMATE IN STEREO AND QUAD HEADPHONES
Avaijlable at Music Stores and Audio Departments everywhere
-————--—-----—-\

TELEPHONICS
A Division of Instrument Systems Corporation
770 Park Avenue

o

Huntington, New York 11743 I
Please send me more information on Telephonics Headphones I
NAME I
COMPANY I
ADDRESS
CITY STATE zip l

. ¢ ! r ' J ' ' | 1 1T 1 | [ |
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‘ Because the number of questions

record wear? Isi’t it sufficient for the manu-
factwrer to indicate one optimum tracking
force and for the user to adjust his tone arm
accordingly?
MorgRIiS LINTSKY
New York, N.Y.

A range of forces is specified only be-
A. cause the cartridge manufacturer has
no way of knowing what sort of record player
any particular cartridge will eventually find
itself in. The lowest specified tracking force is
suitable only for low-mass tone arms with
low-friction bearings and a gentle end-of-play
trip mechanism (if it is an automatic). A car-
tridge used at too low a tracking force for a
given player is likely to inflict more groove
damage (as the stylus bounces from wall to
wall in the groove) than would result from the
slightly  greater groove-wall  indentation
caused by a higher-than-necessary tracking
force.

On the Rack
I have often seen in hi-fi advertisements
= and test reports the line “suitable for
rack mounting’ in  reference 1o amps,
preamps, and similar electronic components.
Exactly what kind of “rack” is used for the
“mounting”?
RAYMOND ST. PIERRE
Chicopee. Mass.

If you usked the question of a medieval
A. dungeon keeper you would probably
get a4 more interesting answer than that which
follows. However . . . at one time we used to
call them relay racks, which suggests that
they were first used in telephone installations.
Today, the so-called relay rack consists of
anything from a small desk-mounted enclo-
sure to, say. a 7-foot tall structure. What
makes both of these “‘racks” is that they are
designed to take standard 19-inch-wide panels
that have slotted ends which match (for screw-
bolt mounting) the threaded holes tapped into
the upright frame of the rack structure. Most
radio-station broadcast and recording-studio
electronic equipment is designed for rack
mounting. As a matter of fact, this is also true
of most professional and industrial electronic
equipment. except when the instruments are
too small or are intended for portable use.
(Incidentally, | suspect that at least 99 per
cent of the hi-fi equipment designed to be suit-
able for rack mounting will never find itself so
installed.)

Spring Power
Can you tell me why myv stereo signal
= drops to half power everv fall and re-
turns to full power in the spring? The ampli-

fier has 55 watts.

EpwARD J. CARIIN
Philadelphia, Pa.

I can’t provide a positive answer. but |
A. suspect it has something to do with the
vernal equinox. Seriously though, I'm curious
as to how Mr. Carlin—who 1 suspect lacks
the required test equipment —knows exactly
how much power his amplifier is delivering at
each of the four seasons.

we  receive each month is greater
than we can reply to individually.
onlv those letters selected for use in
this column can be answered. Sorry!
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Creation of the new Calibration Standard

filled a need

...the acceptance of

Stanton’s 681 TRIPLE-E is unprecedented!

k3

R
TA N

It was no accident!

The Recording Industry needed a new calibration standard
because it had been cutting discs with higher accuracy to achieve
greater definition and sound quality.

So, the engineers turned to Stanton for a cartridge at excellence
to serve as a primary calibration standard in recorging system
check-outs.

The result: the new calibration stancaid, The &tanton 681
TRIPLE-E.

The rest is history!

Major recording studios adopted it...as did many of the
smaller producers. Radio stations across the worid put the 681
TRIPLE-E on all of their turntables, both ior on-the-air broac-
casting and for disc-to-tape transfer.

And, audiophiles by their purchases have voted it the outstand-
ing stereo cartridge available.

The Stanton 681 TRIPLE-E offers improved tracking at all fre-
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guencies. It achieves perfectly flat frequency response beyond
20 kHz. Its ultra miniaturized stylus assembly has substantially
less mass than previously, yet it possesses even greater durability
than had been previously thought possible to achieve.

Each 681 TRIPLE-E is guaranteed to meet its specifications
within exacting limits and each one boasts the most meaningful
warranty possible. An individually calibrated test result is packed
with each unit.

As Julian D. Hirsch of Hirsch-Houck Labs wrote in Popular
Electronics Magazina in April, 1975: “When we
used the cartridge to play the best records we
had through the best speaker systems at our
disposal, the results were spectacular”

Whether your usage involves recording,
broadcasting, or home entertainment, your
choice should be the choice of the professionals
...the STANTON 681 TRIPLE-E,




a new
Dimension
in listening

Discover the five elements of Crown power that
makes hearing the DC300A such a unique listen-
ing experience.

Continous power:

155 watts per channel, minimum
RMS into 8 ohms stereo, 310 watts
minimum RMS into 16 ohms mono,
over a band width of 1-20,000 Hz,
at a rated harmonic distortion
level of less than 0.05%.

Extreme low distortion:

Maximum total harmonic and intermodulation dis-
tortion of 0.05% over a bandwidth of 1-20,000 Hz.
Such minute levels made it necessary for Crown to
design its own intermodulation distortion analyser,
now in use industry wide!

Complete protection:

The DC300A is fully protected against shorted
loads, mismatched connections, overheating and in-
put overload as well as RF burnout. And this amp
will safely drive any type load, resistive or reactive.

Uncommon reliability:

The DC300A’s reliability is legendary. Leading big
name rock groups demand DC300A’s because of
their rugged ability to withstand tour-long punish-
ment and still produce flawless sound. And major
recording studios insist on Crown to keep time losses
at @ minimum. The professionals know from ex-
perience Crown’s unqualified dependability.

Exclusive warranty:

Crown’s unique warranty covers not only parts and
labor but reund-trip shipping for three years.
These shipping costs are an important factor in our
warranty, and it is not surprising that no other
amplifier manufacturer offers this service.

For color brochure, write Crown, Box 1000, Elkhart,
IN 46514. For the most sensational sound demo of
your life, take your best material to the nearest
Crown dealer

crown

WHEN LISTENING BECOMES AN ART
CIRCLE NO. 13 ON READER SERVICE CARD
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® Multiplex generally refers to the tech-
nique for broadcasting stereo FM. The
multiplex system involves the transmis-
sion of two “channels” on a single FM
“carrier” frequency, but these channels
are not “left” and “right,”” as might be
expected. Instead, one is a sium audio
signal (left plus right) and the other a
difference signal (left minus right).
Through simple manipulation of these
two signals, the receiving instrument
(the tuner or receiver) is able to reconsti-
tute the pure left and right channels
accurately. (The main point of broad-
casting stereo in this sum-and-difference
form, however, is to provide compatibil-
ity with mono receivers. The sum signal,
which is the only part of the composite
that a mono receiver pays attention to, is
of course a mono version of the full ster-
eo program. CD-4 four-channel record-
ings employ the same sum-and-differ-
ence scheme to accommodate their four
separate signals, and for the same
reason —stereo and mono compatibility.}

® Muting usually designates a circuit in
an FM tuner or receiver that eliminates
the loud rushing noise that would other-
wise be heard between stations as the
tuning control is rotated. This “intersta-
tion-noise” muting can usually be dis-
abled by means of a switch that permits
reception of weak (or noisy) stations that
would otherwise be muted.

Muting may also refer to a switch of-
ten found on amplifiers and receivers to
reduce sharply —usually by about 20
dB —the volume level at which the audio
system is playing without disturbing the
setting of the volume control. This is
useful for sudden interruptions such as
telephone calls.

In addition, most automatic record
players have an internal muting switch
that prevents their inherent cycling noise
from reaching the amplifier.

® mV is the abbreviation for millivolt, or
one thousandth of a volt; 10 mV equals
0.01 volt.
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# Noise has acquired a number of se-
mantically tricky definitions over the
years, most of which boil down to “any-
thing audible that you don’t like.” For
less subjective purposes, we can call
noise any signal that intrudes on repro-
duced program material and is totally un-
related to it in cause or manifestation.
(This, of course, distinguishes noise
from distortion, which can be said to
arise from the program material and
which is expressed as a percentage of it.)
This definition embraces hum, record
noise, the omnipresent hiss from tape
and electronics, and interference coming
from any device that radiates radio-
frequency energy. It does not, strictly
speaking, include modulation effects
from tape or other sources, or any
“noise” that just happened to be picked
up as sound by the microphones when
the recording was being made. Note
that noise which can be measured but
is either too low in volume or too high
(or low) in frequency to be heard (‘“‘in-
audible” noise) is still noise.

® Notch filters sharply reduce the level
of a very narrow band of frequencies,
causing a *‘notch” to appear in a frequen-
cy-response graph of the resulting signal.
Such filters are very useful in removing
noise associated with a single frequency
(such as hum) with minimum effect on
the rest of the frequency spectrum. They
can also make very precise correction of
frequency-response irregularities; the
more elaborate multi-band equalizers
employ a series of notch filters closely
spaced in frequencies at which they act.

® Octave is a range of frequencies span-
ning a numerical two-to-one ratio, such
as 20 to 40 Hz, 1,000 to 2,000 Hz, or
5,000 to 10,000 Hz. The audio range,
from 20 to 20,000 Hz, is almost exactly
ten octaves wide.

@® Ohm is the unit of measurement used
to express resistunce or opposition to the
flow of electric current.
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Drop inaFuil

,/—.

and you'll drop all the others.

There is a new cassette on the market. The FUJI FX, > . ___

FUJIFILM

a Pure Ferrix cassette that soon will be the standard of
excellence for top quality, truly high fidelity reproduction.
It already is in many parts of the world.

FUJI FX gives you the music you want, the way you
want your music. Clear, crisp sound over the entire audio
frequency range without perceptible distortion. A signal-
to-noise ratio of better than 58 db. No hiss. Virtually
failure-proof. The finest music at your fingertips without
the need for any special bias. Drop in at your FUJl dealer

Excellent Music Performance
today; then drop in a FUJI and hear music as you have
never heard it before.

ﬁ_ = | 7
FUJI FX cassettes come in lengths of 46, 60 and 90. Also o ‘
available, afull line of FUJI FL Low Noise cassettes in lengths of ‘m’
30, 60, 90 and 120 minutes. FUJI Photo Film U.S.A.,

Inc. The Empire State Building, New York, New York 10001. THE TAPE THAT'S HEARD AROUND THE WORLD
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Pure-Ferrix




KLH
RESEARCH
TEN
PRODUCTS
FOR THE
DECADE

It's virtually impossible to build a
product that is so optimized that it
can never be improved. But we
believe it is possible, indeed an
obligation, to build loudspeakers
that are so deep in concept and
technology that they remain fresh
and exciting performers for many,
many vears. Qur classic
electrostatic Model Nine is a
perfect example of such a product.
After nearly fifteen years, it is still
rated “Best Attainable Sound” by
the prestigious “Stereophile”
magazine and equally praised by
other leading publications and
authorities in the field.

But times and technology do
change. And we, albeit with a
certain sadness, recognize that
although our original acoustic
suspension bookshelf loud-
speakers are still perfectly
adequate sound reproducers, they
are no longer representative of the
best we have to offer. KLH Research
Ten is our new line of loudspeakers
that takes full advantage of all of
today’s incredible advances in
audio technology. The tweeters,
the woofers, the crossover
networks are the most
sophisticated devices ever
designed for loudspeakers —
regardless of what those loud-

speakers cost. Whether it's our
smallest KLH Research Ten
loudspeaker or our largest, you'll
find there’s an amazing
commonality of design,
components, and most important,
sound. Which is to say virtually no
sound at all. Because if there is a
single thing that typifies this new
group of loudspeakers, it is an
uncommon lack of coloration.
You'll also find that the differences
between each of the loudspeakers
in the line is quantitative rather
than qualitative. You'll be able to
buy more performance for some-
what more money. But whether you
spend the extra money or not,you’ll
still be getting a loudspeaker that
is unequivocally the best you can
buy in its price range. And if you'll
just think about our Model Nine for
a moment,you’ll realize you'll also
be getting a loudspeaker that you'll
be able to live with for a long, long
time. That's KLH Research Ten.We
hope you have a very happy decade
with us.

TAPE

HORIZONS

By CRAIG STARK

FACTS ABOUT FLUTTER

ISTENING to a 3.000-Hz sine-wave
tone from an audio signal generator
is musically rather dull, but if you record
that pure “‘note” and play it back against
the original, your boredom may give way
to shock. It takes no golden ear to spot
instantly that something is definitely
wrong with the tape reproduction. More
than just a little gentle background hiss
has been added: to a degree, the whole
character of the tone has acquired a cer-
tain granular or fuzzy quality. The same
process obviously affects our music re-
cording as well, though its results are
certainly more audible on a single tone.
Generically, this kind of disturbance is
called “‘modulation noise.”” one form of
which is caused chiefly by brief varia-
tions in the speed at which the tape pass-
es across the heads. Such instantaneous
speed aberrations momentarily change
the pitch of a note, thus “modulating” its
frequency. The tape itself is literally jig-
gling, and hence the name “flutter.” So.
for example, if a 3,000-Hz tone is caused
to wobble buck and forth by 3 Hz (one
part in 1,000), the percentage of
flutter is 0.1.

The sources of flutter in a recorder are
many. If you've ever held an electric
motor while it was running, you will
have felt a certain amount of vibration
Its shaft and bearings may not be perfect-
ly true, and its internal rotor may not be
perfectly balanced. Special motor
mountings and a belt-drive system will
reduce the amount of this vibration
reaching the capstan and tape, but they
cannot totally eliminate it. The capstan
and rubber puck roller that drive the tape
may also be slightly eccentric, introduc-
ing further flutter components at their
rotational speeds. If rubber idler
pulleys are used instead of a belt drive,
these may develop their own flat spots
that get passed along as speed variations
every lime they go around. A heavy,
dynamically balanced flywheel will
somewhat alleviate but not cure the
problem. Even an inertial flutter filter (a
rotating guide, often with its own fly-

wheel, located between the supply reel
and the heads) will have its own rotation-
al period. The holdback and take-up ten-
sion mechanisms make their contribu-
tions too, as do the *“‘tics” of warped reel
edges. Pressure pads, especially if worn
or dirt-clogged. can be very effective jit-
ter generators. And, to top it off, the
length of tape that stretches across the
head assembly has its own frequency of
vibration.

With so many different factors (and
those above are but part of the list) con-
tributing to overall flutter, it’s useful to
break the term down into more limited
categories. The same percentage of flut-
ter is perceived very differently by the
ear, depending on its rare. Even a minis-
cule amount of very slow-speed flutter
(e.g., a rate between 0.5 and about 12
times per second) is highly audible as a
kind of artificial vibrato. Often it sounds
like an LP with an off-center hole. and
this kind of flutter has acquired the nick-
name “wow.” High flutter rates, up to
about 250 or 300 Hz, may register much
higher percentages on conventional me-
ters, but are relatively less audible.
When you do hear them, they tend to
contribute a “‘graininess” to the sound.
But flutter rates can go up to many kilo-
hertz, producing. in the 2.000- to 5,000-
Hz range. a kind of hissing modulation
noise known as *‘scrape flutter.”

A single overall flutter-percentage
figure won't tell you where to look for a
malfunctioning part unless. for example,
a wow component is so dominant that
you can audibly synchronize the waver-
ing with the rotation of a specific wheel.
In comparing recorders for potential
subjective annoyance, however, a mean-

ingful single figure can be obtained
with a “weighted” measurement, one
which typically gives a ‘“wow’ rate

about ten times the importance of, say, a
flutter component with a rate of 150
times per second. As a rule, flutter (at all
rates) will increase with age and use, but
careful maintenance will put off the day
it becomes too severe to tolerate.
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The SCX3
A significan:ly better way
o
listen
to_
music.

Trke KLH ResearchTen STX is an
awesome perfarmer. Its uncanw ability
to recreate rhe timbre and texwrz of
every instrument in an orchesirawill
absclutely astcund you All tos cften,
loudspeakers that can successfu ly
reproduce the dite of bressun‘ontu-
natély bring the same brittleness to the
sound of violins. Or if they car capture
the sizzle o7 thz cymbal, th2y “izzle
when it comesto the pluck.ng ofa
strimg. Clearly this is due to th-e severe
lim#ations of rhe single-ended tweeter —
con2 or dome.Too much mrass has to
be started, accelerated anc stopped too
quickly. The structure just Joesr’t allow
for it. Consequently there’s a ack of air
between instraments, akird of a blur
anc overlapping that squashes the
music together.

Mot so withiour new DV Rhweeter.

The DVR combines the best attri-
butzs of dynamic and elec:rostetic
tweeters. It has an ult-2 thin membrane
wit1 an etched printed cireui: “woice
coii” —plus am array of meny rare-earth
samarium-cobalt magnets on @ther
side of the membrane to create a push-
pull effect. Because the men-brane
mess is sa low and thz magnets have
such extraordinary force, the irertial

qualities ave exceptional. The mem-
brane can be accelerated and stopped
with extreme accuracy. The result is
very extended frequency response with
truly low d stortion. Overlapping com-
pletely disappears. Fuzziness is gone.
The inner voices of the orchestra come
alive. There’s the kind of airiness and
transparency you find only in the con-
cert hall. And all of this is achieved
without the traditional drawbacks of
the electrostatic tweeter — no capaci-
tive load to drive your amplifier crazy

The DVR Tweeter.

and no need for a power supaly.

But a tweeter, even a great tweeter,
doesn’t make a loudspeaker.

Actual’y, though, there isn’t much we
can say about the SCX3’s mid-range.
It’s just the best mid-range made.

Period.

As for zhe 12" Megaflux™ Woofer, it is
probably the most unique magnetic
structure available today. It uses many
specialized strips of magnetic material
which, housed in its large, box-like
structure, create and focus magnetic
energy (flux) into the voice coil gap with

KLH Eesearch Ten Division
KLH Eesearch & Development Corp.
30 Cross St..Cambridge. Mass. 02139

®
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essentially no external stray field. Since
all of the energy is directed to an exact
and predetermined area of the voice
coil, very, large woofer excursions are
possible. Also the magnetic field pro-
duced is so uniform that many non-
linear types ol distortion found in con-
ventional designs simply are no factor
in this configLration. But perhaps even
more important is the staggering power
handling capacity of this woofer —

over 20( watts RMS at 30 Hertz.

In shert, the SCX3 has an exceptional
woofer. And exceptional metalized
Mylar” capacitors. And exceptional
air core inductors (as apposed to iron
core inductors which saturate at high
listening levels and cause major
distortion).

What we’re obviously trying to say is
that the SCX? is an exceptional loud-
speaker — a significantly better way to
listen tc mus-c.

At $400 , it darn well better
be better.

For more tzchnical information, write
to KLH Research & Development,

30 Cross St.. Cambridge, Mass. 02139.
(Distrituted in Canada by A. Allen
Pringle Ltd., Ontario. Canada.)
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TECHNICALTALK

By JUUIAN D HIRSCH

® THE NEW |HF TUNER STANDARD:
When the first IHF (Institute of High
Fidelity) “Standard Methods of Mea-
surement for Tuners” (IHF-T-100) was
issued in December of 1958, it replaced
a 1947 Standard which had little rele-
vance to the products of the high-fidelity
industry. The 1958 Standard (and the
addendum which followed a year later)
formalized the test conditions without
which any numerical specifications
would have been meaningless. It also
dealt with the then-current practice of
designing tuners with a narrow i.f. band-
width in order to increase their measured
sensitivity. (Designers at the time did
not take into account the distortion pro-
duced by insufficient i.f. bandwidth.) The
1958 Standard created the concept of
Usable Sensitivity, which was the 100 per
cent modulated r. f. signal input needed
to produce a 3.2 per cent (—30 dB) level
of noise plus distortion (N + D) in the
tuner’s audio output. Any manufacturer
who skimped on bandwidth to gain *“‘sen-
sitivity” soon found that he had lost
more than he gained, and this disturbing
trend was nipped in the bud.

The value of the 1958 standard can be
appreciated from the fact that it is still
used today and —though far from per-
fect— does provide a valid basis for rat-
ing and comparing FM tuners (it covers
AM tuners as well). Its chief weakness is
the lack of measurements in the stereo
mode. since stereo FM had not been ful-
ly developed when the standard was
drafted. By extension of the mono tech-
niques, many of the pertinent aspects of
stereo tuner performance could also be
checked, but this had no formal standing
throughout the industry.

Over the past couple of years | have
served on an IHF standards committee,
chaired by IHF technical director Leon-
ard Feldman, which has worked closely
with parallel groups from the Electronic
Industries Association (EIA) and the
Institute of Electrical and Electronic
Engineers (IEEE). The result of this
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Joint effort was the new combined
IEEE/IHF “Standard Methods of Test-
ing Frequency Modulation Broadcast
Receivers” bearing the dual nomencla-
ture of IEEE Std 185-1975 and IHF-T-
200(1975).

The new standard is some thirty-five
pages long, and obviously it cannot be
treated in any detail in the space avail-
able here. It is exceptionally complete,
covering every aspect of FM tuner per-
formance contained in the old standard
plus a number of new ones, and it in-
cludes all pertinent stereo measure-
ments. Every test condition is explicitly
defined, and it is sufficiently universal to
cover measurements on component-type

TESTED THIS MONTH
®

Creative Environments Speaker
Pilot 540 AM/FM Receiver
B.1.C. 980 Record Player
Dual Autoreverse Cassette Deck

FM tuners. receivers, and even inexpen-
sive battery-operated portable radios. At
present it does not cover AM tuner mea-
surements, but this section should be
completed in the near future. Copies of
the standard are available from the
IEEE Standards Office, 345 East 47th
Street, New York, N.Y. 10017, for $6
prepaid or $8 if ordered in advance of
payment.

The new standard lists twenty-five
specification items, all of which are re-
quired for a complete performance spec-
ification. The old standard had eleven
items, five of which were deemed suffi-
cient for a manufacturer’s published rat-
ings. A comparison of the two standards,
item by item, shows that many of the

sections of the older one, which con-
tained several different but related sec-
tions, have been divided into separate
sections in the new standard. When
these format changes have been allowed
for, we see that the 1975 standard has
new tests for stereo separation, stereo
subcarrier (19 kHz) product suppres-
sion, and SCA rejection. None of these
was included in the 1958 standard, since
stereo FM had not yet reached commer-
cial fruition and the present SCA ser-
vice —the ““Muzak” broadcasts provided
by many stations to commercial sub-
scribers —did not exist (and even if it
had, it could not have interfered with
mono reception).

The major difference between the two
standards, as it affects the readers of
STEREO REVIEW, is in certain aspects of
sensitivity, distortion, and noise mea-
surements. As will be seen, the Hirsch-
Houck Laboratories’ test reports have
incorporated most of these changes for
over a year in anticipation of the formal
acceptance of the new standard (which
took place in May, 1975)

For most readers, the most obvious
change will be the disappearance of the
term microvolt (uV) from the audio lexi-
con. Anyoneé who has made radio-fre-
quency sensitivity measurements is
aware of the pitfalls they present, even
for the experienced technician. Depend-
ing on the design of the signal generator
and the type of network used to couple it
to the tuner’s antenna terminals (as well
as the tuner’s rated input impedance),
there were a host of possible *“‘sensitivi-
ties.” Any one of them might be correct
in and of itself, but it would be nearly
impossible to compare with other mea-
surements made under different condi-
tions. A good example of the confusion
is provided by the specifications of FM
tuners manufactured or sold in Great
Britian, where 75 ohms is the standard
antenna impedance, and those sold in the
United States, where 300 ohms is com-
monly used. To the receiver’s circuits, |
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microvolt across a 75-ohm impedance is
exactly the same as 2 microvolts across
300 ohms. Thus, a tuner rated by a Brit-
ish manufacturer or reviewer would seem
to be twice as sensitive as a similar unit
(or even the same one, since many have
inputs for both 75- and 300-ohm an-
tennas) rated by an American laboratory.

In IHF-T-200 (1975) we have actually
gone back to the system employed in the
old 1947 IRE standard, in which the in-
put signal is defined in terms of available
power rather than voltage. When this is
done, the sensitivity of a tuner will
measure the same regardless of its input
impedance. In 1947, signal levels were
specified with reference to a level of |
watt. This is an impossibly high power
for a tuner input, and it resulted in sensi-
tivity figures of —130 dB or less. (The
common reference input for some mea-
surements, 1,100 uV, became —90 dB.)
The 1975 standard uses a 0-dB reference
of 105 watts, or | femtowatt (the very
term did not exist in 1947). All input-
signal levels are expressed in decibels
referred to 1 femtowatt, or dBf. The
numbers will all be positive, since 0 dBf
is below the theoretical sensitivity of an
FM broadcast receiver.

What we used to call “1 uV” (actually
0.97 uV) will be called 5 dBf from now
on. Since a power change of 10 times. or
a voltage change of 3.2 times, is equiva-
lent to a 10-dB change, 3.1 4V becomes
15 dBf. We will have to adjust our think-
ing to the fact that most FM tuners will
have usable sensitivity ratings between
10 and 15 dBf. The standard level for
tuner signal-to-noise ratio (S/N) and dis-
tortion measurements, formerly 1,000

CONVERSION TABLE
(dBf to microvolts—and vice versa)

dBf | Microvolts | Microvolts | dBf
0 0.55 1 Ts.z
5) 0.97 2 11.2
10 1.7 3 ‘ 14.7
15 31| 4 |72
20 55 | 5 | 19.2
25 9.7 ’1 10 ‘- 25.2
30 17 20 | 31.2
35 | 31 [ 30 347
40 | 55 100 45.2
45 97 300 | 547
50 170 1,000 65.2
55 310 3,000 74.7
60 550 10,000 | 85.2
65 970 30,000 94.7
70 1,700 ‘
75 3,100
80 5,500
85 9,700
90 17,000 :
95 | 31,000
100 | 55,000 |
Sl=e=ss Bl S = === = S TENR ik |
uV, becomes 65 dBf (970 wV) under the
new system.

Effective immediately our tuner and
receiver test reports will use the dBf
nomenclature, but we will list the micro-
volt equivalents in parentheses until the
new standard becomes thoroughly estab-
lished in the industry (we have not yet
seen any manufacturers issuing ratings

based on dBf). The accompanying table
should help to bridge the gap by showing
the relationship between uV and dBf
over the range of levels used in tuner
testing.

The second “new” tuner specification
has been used in our tests for some time.
Itis the input sensitivity for a 50-dB sig-
nal-to-noise ratio (S/N)—the 50-dB
Quieting Sensitivity. Together with the
distortion (D) at this signal level, this
figure defines the weakest signal that
might be considered to be of entertain-
ment quality. The old Usable Sensitivity
input rating provided a N + D output
only 30 dB below 100 per cent modula-
tion. Anyone who has listened to such a
signal knows that it can hardly be con-
sidered ‘“‘listenable’” unless you are a
“DX hunter” searching for distant sta-
tions and not concerned about noise-
free reception.

Although we have been performing
most of the applicable tests under the old
IHF standard, only the major ones have
been presented in the reports, for rea-
sons of space economy and intelligibility
to the average reader. With the number
of possible tests more than doubled, we
certainly will not attempt to subject
every tuner to the full process. As be-
fore, we will concentrate on the most
important tests as they apply to a con-
sumer product evaluation. The most vis-
ible change in our published reports will
be the use of linear graph paper for the
quieting and distortion curves. Instead of
a logarithmic scale for input-signal level,
spanning a range from | to 30,000 uV,
we will present the equivalent range of 0
to 95 dBf on a linear scale.

EQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

Creative Environments Model 100 Speaker System

® THE Model 100 loudspeaker from Cre-
ative Environments, Inc. is a three-way
“bookshelf” system containing a 12-inch
acoustic-suspension woofer, a S-inch cone
mid-range. and a |-inch Mylar dome tweeter.
The crossover frequencies are 700 and 3,000
Hz. The woofer and mid-range crossovers
have 6-dB-per-octave slopes, but a steeper
I2-dB-per-octave slope is used between the
mid-range and tweeter to protect the latter
against damage by high input levels.

In the rear of the enclosure are insulated
spring-clip connectors to accept the speaker
cables and separate level adjustments for the
tweeter and mid-range drivers. The Model
100 system is protected by a thermal circuit
breaker with a relatively slow response that
permits brief high-level transients to pass but
will cut off the drive to the system at levels

corresponding to an acoustic sound-pressure
level (SPL) of 105 dB. A pushbutton in the
rear of the cabinet resets the breaker should it
be tripped.

The Creative Environments Model 100 is
nominally an 8-ohm system designed for use
with amplifiers delivering at least 15 watts per
channel. The oiled walnut veneered cabinet,
which has a removable black plastic perforat-
ed grille, is 23% inches high, 14% inches
wide. and 12Y inches deep. The system
weighs about 35 pounds. Price: $179.95.

® Laboratory Measurements. The smoothed,
averaged frequency response of the Creative
Environments Model 100 was within +4 dB
from 43 to 16,000 Hz. 1t was relatively tree of
peaks or holes throughout that range, sloping
downward gently from the maximum bass out-
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The Model 100’s tone-burst
performance was very
good, us shown by these
oscilloscope photos taken
at (left 1o right) 100,
1,000, and 5,000 Hz.

put at 80 Hz to about 2,000 Hz and varying
only =2 dB from that frequency to 16.000 Hz.

The flattest response was obtained with
both level controls set at maximum. The mid-
range control was able to alter the output by
up to 5 dB between 1,000 and 3,000 Hz. It
had a range of about 1 (B at lower frequen-
cies down to about 200 Hz. The twecter con-
trol effect began at about 7,000 Hz, with a
maximum range of about 8 dB between
10.000 and 15.000 Hz.

The low-frequency harmonic distortion was
under | per cent from 100 to 60 Hz at a con-
stant |-watt input or at a constant 90-dB SPL
output as measured at a distance of | meter in
front of the speaker. At lower frequencies it
rose gradually to 5 per cent at 40 Hz (1 watt)
or 4 per centut 45 Hz (90 dB SPL). At a 10-
watt input, as would be expected, the distor-
tion was higher. It measured 4 to 5 per cent
between 100 and 55 Hz and rose rapidly to
10 per cent at 44 Hz and 16.5 per cent at
40 Hz.

The system impedance averaged about ¥
ohms over most of the audio range, varying
between 7 and 10 ohms from 20 to 20,000 Hz
except for the rise to 20 ohms at the 57-Hz

bass system resonance. The efficiency was
relatively high for an acoustic-suspension sys-
tem, with | watt of mid-range input producing
a 93-dB SPL at a distance of | meter. The
tone-burst response was very good at all tre-
quencies. with no significant ringing or other
distortion of the tone-burst pattern.

® Comment. The simulated live-vs.-recorded
listening test proved that the Creative Envi-
ronments Model 100 was a very accurate re-
producer of the high audio frequencies, in
cluding the difficult octave from 10,000 to
20,000 Hz. We could hear 4 warmth in the
mid-range by comparison with the original
program, and heard by itself, the Model 100
had a trace of upper mid-range brightness.
especially on axis. The overall sound. how-
cver, was well balanced, even when the
speakers were located above the floor and
several feet from the back waull, where they
received no bass or lower mid-range rein-
forcement from the room boundaries.

To check the effectiveness of the ‘‘Life
Saver” protective system (which the manu-
facturer states permits the speaker to be
used with any amplifier in normal audiophile

use without fear of excessive drive power),
we drove the Model 100 speakers at continu-
ous music program levels of about 100 watts
until one of the circuit breakers tripped—
which required about five minutes. The
speaker was undamaged, and service was re-
stored by pushing the reset button. It is note-
worthy that during this test the average SPL
in the reverberant field of the room some 12
feet or more from the speakers averaged 105
to 108 dB. Even at this deafening volume,
we heard no obvious distortion.

The price of the Model 100 (whose warran-
ty covers parts and labor for the first year, and
parts alone for the next four years) places it
squarely in competition with many other wor-
thy speakers. While we cannot say that it is
distinctly better than any of these competitors
(arisky judgment to make about unv speaker),
it is at least as good as most, and it outper-
formed several far more expensive speakers
with which it was compared. The Model 100
is a good value, honestly rated, and well worth
auditioning if you are in the market for a good,
efficient, and reasonably heavy-duty compact
loudspeuaker system.

Circle 105 on reader service card

Pilot 540 AM/FM Stereo Receiver

® PILOT's top stereo receiver, the Model
540, i1s a medium-power unit rated to deliv-
er 40 watts per channel into 8 ohms from 20
to 20,000 Hz at less than 0.3 per cent total
harmonic distortion (THD). its FM tuner
section features a linear dial scale with the
“Pilotune” pointer that changes color from
white to red when a station is tuned in. A
zero-center tuning meter is also provided (it
reads relative signal strength for AM).

The dial scales, hidden behind a ‘‘black-
out” face plate when the receiver is off or
when the tuner sections are not in use, are il-
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luminated in green. Sterco reception is indi-
cated by a red MTPLX label below the scales,
and other symbols light in yellow to show the
selected input (PHONO 2, PHONO |, FM, AM,
AUX, MIC).

A single line of controls across the panel
includes the input selector, bass and treble
tone controls (concentric for the two chan-
nels, with slip-clutch knobs), and balance und
volume controls. Pushbuttons control the
loudness compensation, mono/stereo mode,
tape monitoring. i high-cut filter. FM intersta-
tion-noise muting, and the main or remote

speakers (either or both can be activated by
pressing the appropriate buttons). At the left
of the panel are two phone jacks for a micro-
phone input and tape-recording outputs
(paralleling the regular tape jacks in the rear
of the receiver). At the right of the panei are
the pushbutton power switch and the stereo
headphone jack.

On the receiver’s rear apron are jucks for
the various inputs and outputs. plus separate
preamplifier outputs and main amplifier in-
puts. joined by jumper links. There is a hinged
AM ferrite-rod antenna, plus terminals for an
external AM wire antenna and either 300- or
75-ohm FM antennas. The two pairs of
speaker outputs use insulated spring-clip
connectors. One of the two a.c. outlets is
switched. The Pilot 540 is furnished in a wal-
nut veneered wooden cabinet measuring 18
inches wide, 12 inches deep. and 5Y2 inches
high. It weighs 27 pounds. Price: $419.90.

® Laboratory Measurements. The one-hour
“preconditioning” period at one-third of rated
output caused the metal cover over the output
transistors to become almost too hot to touch,
but there was no damage to the receiver or
apparent degradation of its performance. The
(Continued on puge 32)
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The military history magazine with a conflict simulation game in it!

Here are just a few of the

games that have been
published in S&T magazine:
e USN

e Winter War

e Battle of Moscow

o Flying Circus

e Borodino

e “CA” (Naval Tactics)
e Fall of Rome

o Kampfpanzer

e The East is Red

e PanzerArmee Afrika
e Tank!

e Operation Olympic
e American Civil War

Farces I B GULF OF OslAN

.

e Combined Arms

{Note that all these games T
are now available in their
separate $8 boxed versions.)

DOING HISTORY: Now, instead of merely reading
about the great campaigns and battles that shaped the
times we live in, you can do it! There’s no more exciting
way to understand a famous conflict than commanding
the units that made the history. Directing the troops over
a map of the actual battlefield, watching the shift and
flow of the changing front lines as your forces advance,
retreat, and counter-attack. Every other month,
subscribers to Strategy & Tactics get a chance to do
exactly that. They do it by using the conflict simulation
game that comes in every issue of S&T.

CONFLICT SIMULATIONS are serious games that
enable you to recreate famous military situations and
replay them, something like a game of chess. To
understand. To solve. To win where others lost.

YOU’LL GET a ready-to-play simulation game in each
issue of S&T, including a large terrain map, die-cut

A FREE INTRODUCTORY GAME will be sent to all
new S&T subscribers: Napoleon at Waterloo, history’s
greatest battle presented in a game-design specially
created to introduce you to conflict simulations.

Simulations Series Gzames are now in stores, nation-wide!
M RN SRGN EUUEN EENED BUURN IEENE DUENE DUENE DUENE SN Bumen GUENE Daamw BN

Send check or money order to:
SIMULATIONS PUBLICATIONS, INC., Dept. 632
44 East 23rd Street, New York, N.Y. 10010

Please enter my subscription to Strategy & Tactics for
[ 1 year (6 issues): $14.00 [J 2 yrs. (12 issues): $26.00
[ 3 yrs. (18 issucs): $36.00 [0 6 mos. (3 issues): $9.00

current issue (not pictured above): $5.00 [ free brochure
Send me the following Simulation Series Games:
) World War 11 (ETO, 39-45): $8 [ Patrol (infantry tactics): $8
1 Frigate (sailing ship tactics): $8 [J StarForce (spacc-war): $8
(] Desert War (armor tactics): $8 1 NATO (Soviets vs. West): $8
_1 American Revolution: $8 [ Sinai (Arab-Israeli): $8
[ Auvsterlitz (Napolconic): $8 [ Lee Moves North: $8

piaying pieces, and complete rules. You'll also get two
feature length historical articles {one which deals with
the same subject as the game) plus game and book
reviews, and commentary on simulations development.

SUBSTANTIAL DISCOUNTS are available to S&T
subscribers on our separate line of over seventy historical

name

street apt =

city state zip

Prices apply to US & APO/FPO only. Subject to change without notice.

' ‘ OFFICE USE Cus Code Total $ Credit Postage Tax
games. (See the coupon for a partial list.) ONLY:
DECEMBER 1975 CIRCLE NO. 51 ON READER SERVICE CARD 31



FREQUENCY IN Hz (CYCLES PER SECOND)

power rating of the Model 540 is obviously
conservative, since the output waveform
clipped at 65 watts per channel at 1,000 Hz
into 8-ohm loads. Into 16 ohms the maximum
power was 40.6 watts per channel, and with 4
ohms the receiver’s protective relay cut off
the outputs at 61.6 watts.

At the rated 40-watt level, the THD
reached a maximum of 0.21 per cent at 20,000
Hz, but over most of the audio range it was
between 0.1 and 0.15 per cent. Unlike the
case with many amplifiers, the distortion of
the Pilot 540 decreased at lower power out-

A W b |

PILOT
e
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"
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The rear panel of the Pilot 540 with the pivoting A

kHz

frequencies considerably and the high fre-
quencies slightly. The high-cut filter had an
effective slope of about 9 dB per octave, with
the —3-dB frequency a rather low 3,000 Hz.
The RIAA phono equalization was accurate
to within 1.5 dB over the extended range of
20 to 20,000 Hz. It was affected in an unusual
manner by phono-cartridge inductance. As
inductance increased, the response rose. be-
ginning at about 5,000 Hz, to a maximum of 4
to 5 dB at 10,000 Hz, and then fell off rapidly
above 13,000 to 15,000 Hz.

The FM tuner section had asensitivity of 11

M antenna moved out of the way. Note the

Jumpers joining the preamplifier and power-amplifier sections and the speaker spring-clips.

puts. measuring between 0.06 and 0.09 per
cent at half power and between 0.035 and
0.05 per cent at one-tenth power —except at
20,000 Hz, where it was, respectively, 0.15
and .08 per cent.

At 1.000 Hz, the THD was less than the
noise level for power outputs under | watt,
measuring typically between 0.04 and 0.0
percentfrom | to 15 watts and 0.2 per cent at
60 watts just before clipping occurred. The
intermodulation distortion (IM) reached its
minimum of 0.023 per cent at | watl. increas-
ing smoothly to 0.4 per cent at 40 watts and
0.9 per cent at 60 watts. At very low power
levels, the M rose 10 0.6 per cent at just over
I milliwatt (mW), which indicates the pres-
ence of crossover distortion, but at such low
power levels that it is not audibly significant.

Through the aux inputs, the sensitivity for
a l10-watt reference output was 100 millivolts
(mV), with a signal-to-noise ratio (S/N) of 75
dB. The phono sensitivity was very high: 0.68
mV, with an excellent 74 dB S$/N. The phono
circuits overloaded at a rather low 40 mV.
The microphone-input sensitivity was 0.4
mV, and the microphone amplifier began to
show asymmetrical rounding (second-har-
monic distortion) at about 10 mV input.

The tone controls had the popular combina-
tion of a sliding bass turnover frequency and a
hinged treble characteristic (at 2,000 Hz).
The loudness compensation boosted the low
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dBf (1.95 uV) in mono and 28.7 dBf (15 V)
in stereo. The latter was also the stereo-
switching threshold. The 50-dB quieting sen-
sitivity was 16.8 dBf (3.8 V) in mono and 37
dBf (39 uV) in stereo, with respective distor-
tionlevels of 0.5 and 0.4 per cent. The S/N at
a 65-dBf (1.000 1V) input was 64 dB in mono
and 63.5 dB in stereo. Tuner distortion at 65

Levels of random noise and total harmonic distortion (which includes noise

with audio-output level as input-signal strength
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dBf was 0.58 per cent in mono and was ac-
tually lower—0.41 per cent —in stereo.

The FM capture ratio was 2.4 dB at a 65-
dBf input, and the AM rejection was 47 dB.
These figures represent adequate perform-
ance. The other tuner characteristics were
excellent, and well above the average for re-
ceivers in this price class. Image rejection was
80 dB, alternate-channel selectivity 84 dB.

The FM frequency response was flat from
30 to 4,000 Hz. rose 2 dB at 10,000 Hz, and
then dropped to —2 dB at 15,000 Hz This
implies the use of it low-pass filter in the multi-
plex section to remove 19-kHz leakage, and
this was confirmed by the very low leakage
level of —~79 dB referred to a 100 per cent
modulation level. The stereo channel separa-
tion was better than 28 dB from 40 to 15,000
Hz and reached a maximum of 47.5 dB be-
tween 400 and {000 Hz. The AM tuner fre-
quency response was within +2.5 dB from 20
to 3,200 Hz, and was down 6 dB at 3,800 Hz
relative to the mid-range level.

® Comment. The FM muting operated with a
slight thump or noise burst, as with many tun-
ers we have tested. Although the actual tun-
ing-dial calibration error (about 200 kHz max-
imum) was no greater than we have seen on
many receivers and tuners, because the FM
dial scale is calibrated at widely spaced 1-
MHz intervals there is still some uncertainty
as to the frequency of the station being re-
ceived. In an A-B test against another FM
tuner having very flat frequency response, we
could hear a slight brightness in the sound of
(Continued on page 34)
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FIVE OUT OF SIX
TAPE RECORDER
BUYERS WIND
UPPAYING MORE
THAN THEY NEED
FOR PROFESSIONAL
TAPE RECORDING

Reason: They bought one or more
makes before choosing Revox.

Our warranty records show that
on average only one Revox buyer in
six has never had a tape recorder
before.

The remaining five have all owned
one or more makes previously

QUALITY

Since our warranty application
Invites comment, we are frequently
told how happy our customers are
with their Revox, especially when
they compare it with their previous
purchases.

But too often we hear the lament:
‘Twish1'd bought it sooner”

Save yourself the cost of

Select a recorder that will neither
add nor detract from the original

Choose the New Revox AT00 or
tha A77 as your needs befit —andif
your finances don't quite runto a
new machine try to find one
secondhand - in standard condition
it will outperform other makes of
new equipment at the same price.

experimentation in tape recording

Revox Discontinued Model 36
Price: Less than $450

Revox Current Model A77
Price: $899 — $1623

Revox Current Model A700
Price: $1800
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the Pilot 540, corresponding to the 2-dB rise
in output at 10,000 Hz. It was very slight,
however, and would never be noticed without
such a comparison. In respect to the Model
540’s limited phono-input overload capability,
since it is combined with a higher-than-usual
input sensitivity, we would recommend using

the 540 with one of the better low-output
(not more than 3 to 4 mV) phono cartridges.
Cartridges with outputs of 7 to 10 mV — typi-
cal of lower-price models — should be avoided.

[n summation, it is evident that the Pilot
540 offers excellent audio power and distor-
tion characteristics, and an FM tuner section

that is free of serious faults and more than
adequate for good-quality music systems. Op-
erationally, the Pilot 540 acquitted itself well.
Although it has no “gimmicks” (other than
the Pilotune dial-pointer light), it is a flexible
receiver that leaves little to be desired.
Circle 106 on reader service card

B.l.C. 980 Automatic Record Player

® IT has long been an accepted *‘fact” of
record-player design that the torque required
to operate the changing mechanism of an au-
tomatic turntable calls for a relatively tight
drive coupling between the motor and platter.
Until recently, the conventional idler-wheel
drive system seemed the only way to go, but
the B.I.C. (pronounced B-1-C) line of au-
tomatic single/multiple-play turntables from
British Industries Co. is convincing evidence
that excellent alternatives are available.

The B.I.C. “Programmed Multiple-Play
Manual Turntables.” to give them their full
title, are belt-driven from a twenty-four-pole
synchronous motor whose 300-rpm speed
places the primary rumble frequency compo-
nents well below the audio range. A lever on
the motor board shifts the belt to select either
33Y3- or 45-rpm operation. The nonferrous
platteris 12 inches in diameter and is covered
with a ribbed rubber mat.

Like other automatic multiple-play turn-
tables, the B.1.C. models have interchange-
able center spindles for single-play or multi-
ple-play operation. The automatic spindle has
record-dropping fingers and is aided in sup-
porting the record stack by a post positioned
to one side of the platter.

The “programmed” aspect of the B.I.C.
design refers to the lever on the motorboard,
Just forward of the speed-change lever, which
can be set for any number of sequential plays
from | to 6. It also has a MAN (manual) posi-
tion and an OFF setting. When a stack of rec-
ords is loaded on the spindle. the PROGRAM
lever is set to the number of records in the
stack. Pressing lightly on the cYCLE button at
the right front of the turntable starts the play-
ing cycle, with records being dropped and
played in sequence. An automatic shut-off

34

operates after the programmed number of
plays has been completed.

For manual play of a single record, the
short spindle is substituted for the changer
spindle and the motor is started by moving the
programming lever to MAN. The arm can be
cued manually (retaining the automatic end-of-
play shut-off feature) or the cvci E button can
be used to initiate a single-play automatic cy-
cle. Alternatively, a single record can be
played any number of times up to six by
choosing the appropriate *“‘program’ setting.

The B.I.C. tone arm is a straight tube
mounted on gimbal ball-bearing pivots. It is
balunced by an elastically isolated threaded
counterweight. A calibrated scale within the
pivot structure, marked in 0.25-gram intervals
from 0 to 4 grams, is used for both tracking-
force and anti-skating adjustments. Separate
control tabs for the two functions rotate next
to the scale, a convenient arrangement for set-
ting them to the same number (as is custom-
ary) or to different numbers if desired..

The detachable cartridge shell mounts on
the arm through a four-pin plug on its side.
This is inherently a more reliable system than
the sliding contacts used on most arm slides
or shells. Its only drawbauck is that the shell
must be retained by a small knurled screw
which is easily lost if frequent cartridge
changes are made. B.1.C. wisely includes an
additional replacement shell-locking screw
with the machine.

A screwdriver adjustment on the side of the
shell tilts the cartridge in the vertical plane for
correct orientation to the record surface, and
a button on the side of the shell then shifts the
vertical angle appropriately for single or mul-
tiple play. A plastic jig is supplied for mount-
ing the cartridge with correct vertical angle

and horizontal overhang. Next to the pivots is
a cueing lever that operates with a damped
action in both directions, and there is also a
small lever that adjusts the anti-skating com-
pensation for conical or elliptical styli.

So far, everything we have said applies
equally to both the B.1.C. 960 and 980 mod-
els. The two are identical, except that the 980
(which we tested) has an electronic drive sys-
tem for its motor while the 960 has a motor
that draws its power directly from the a.c.
line. The 980 has a vernier speed-adjustment
knob at the left of the motorboard and an opti-
cal system through which the stroboscope
markings underneath the platter can be
viewed while the player is in operation.

Optional walnut or molded plastic bases,
with or without dust covers. are available for
the B.[.C. players. An unusual feature is their
clear plastic bottoms. which permit the multi-
colored mechanism of the unit to be seen in
operation. Prices: B.1.C. 980, $199.95: B.1.C.
960, $15995. A wooden walnut base is
$16.95. a molded base is $7.95, and a dust
coveris $9.95.

® Laboratory Measurements. With a Shure
M9 I1ED cartridge, the arm of the B.I.C. 980
resonated at 8 Hz with an amplitude of about
7 dB. The tracking-force dial calibrations
were exact within the 50-milligram resolution
of the gauge we used, and from the first to the
last record of a six-record stack the force (set
at | gram) did not change detectably. The
tracking error was less than 0.3 degree per
inch of radius (about as low as we have ever
measured on an arm of this length), and over
much of the record it was near zero (errors of
less than half a degree are almost impossible
to judge visually, and can be considered
“zero”). The capacitance of the arm and sig-
nal cables was 120 picofarads (pF) per chan-
nel, which should be suitable for CD-4 cur-
tridges even though it is slightly above the
recommended 100 pF maximum value.

The anti-skating compensation had to be
set about | gram higher than the tracking
force for optimum symmetrical tracking of
high-velocity recordings. The cueing system
was not only very smooth. but was one of the
very few we have seen that caused absolutely
no outward drift of the arm during its de-
scent (there is an adjustable descent time,
which on our test unit could be set between
about 2.5 and 4 seconds). The 980's resis-
tance to external shock and acoustic feedback
was about average.

The turntable speeds, which were correct
when the stroboscope pattern was stationary,
were stable with line-voltage shifts between
100 and 135 volts and dropped only 0.3 per

(Continued on page 36)
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The Empire 598 IlI Turntable
Created by concentrating our total effort on a single superb model.

The Motor

A self-cooling, hysteresis synchro-

nous type with an inside out rotor, drives
the platter with enough torque to reach
full speed in one third of a revolution. It
contributes to the almost immeasurable
0.04% average wow and flutter value in
our specifications.
The Drive Belt

Every turntable is packaged only
when zero error is achieved in its speed
accuracy. To prevent any variations of
speed we grind each belt to =+ .0001
inch.
The Platter

Every two piece, 7 Ib., 3 inch thick,
die cast aluminum platter is dynamically
balanced. Once in motion, it acts as a
massive flywheel to assure specified

wow and flutter value even with the volt-

age varied from 105 to 127 volts AC.
The Main Bearing
The stainless steel shaft extending

from the platter is aged, by alternate ex-
posures to extreme changes in temper-

ature, preventing it from ever warping.
The tip is then precision ground and pol-

ished beforelappingitinto two oilite, self-
lubricating bearings, reducing friction
and reducingrumble to one of the lowest
figures ever measured in a professional
turntable; -63 dB CBS ARLL’
The Suspension

Piston damped, 16 gauge steel coil
springs cradle the arm and platter. You
can dance without your stylus joining in.
The Tonearm

The aluminum tubular design
boasts one of the lowest fundamental
frequencies of any arm, an inaudible
6 Hz. Acoustic feedback is unheard of,
even with gain and bass turned all the
way up. The vertical and horizontal bear-
ing friction is 1 milligram. This allows the
arm to move effortlessly, imposing only
the calibrated anti-skating and tracking
force you select.
The Cartridge

Empire’s best, the 4000D/I11I, wide
response cartridge is a standard feature.
The capabilities of this cartridge allow
you to play any 4 channel or stereo rec-
ord at 1 gram or less. And the frequency
response is an extraordinary 5-50,000
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Hz, with more than 35 dB channel sep-
aration.
The Controls

The coordinated anti-skating ad-
justment provides the necessary force
for the horizontal plane. It is micrometer
calibrated to eliminate channel imbal-
ance or unnecessary record wear.

Stylus force is dialed with a cali-
brated clock mainspring more accurate
than any commercially available stylus
pressure gauge.

Atrue-vertical cueing control floats
the tonearm up or down from a record
surfacebathedinlight.

AtEmpirewemake onlyonemodel
turntable, the 598lll, but with proper
maintenance and care, the chances are
very good it will be the only one you'll

ever need.
‘Independently tested and recorded in High Fidel-
ity's 1974 Test Reports.

Write for your free catalogue:
EMPIRE SCIENTIFIC CORP
Garden City, NY. 11530



cent at 95 volts. The vernier range was +4.3
to—2.9 per cent at 33 Ysrpmand +3.8 to—3.4
per cent at 45 rpm. A slight speed drift was
observed as our test unit warmed up from a
cold start: it was barely detectable on the stro-
boscope and lasted less than 30 minutes. At
both speeds, the unweighted rms wow and
flutter were each 0.03 and 0.04 per cent.
Unweighted rumble was —32 dB, and with
RRLL audibility weighting it was a very low
—61 dB. In automatic operation, the change
cycle required about 12 seconds, an average
figure.

® Comment. During an extended use period,
the B.I.C. 980 functioned beautifully. Al-
though operating features of the B.1.C. ma-
chines are slightly different from those of
most automatic turntables (the “program-
ming” procedure and the use of a CYCLE but-
ton to get playing under way), the 980 never
failed to function properly.

The quietness of the 980 was impressive. It
had as a low a rumble leve! as we have ever

A lurge plastic cam (center) coordinates the cycling operations of the B.1.C. 980 turntable.
The motor, the speed of which is electronically regulated, is shown at the lower right.

measured on an automatic turntable. The
rumble could accurately be called ‘“inaudi-
ble,” since we never heard any that was not in
the record itself. The same comment applies
to wow and flutter.

Features aside, we would say the perform-
ance of the B.1.C. 980 matches or exceeds

that of any “automatic multiple-play” turn-
table we have used. The fact that it is less
expensive —by a considerable amount--than
almost any other unit with its rated level of
performance will be welcome news to pro-
spective purchasers.

Circle 107 on reader service card

Dual Autoreverse Cassette Deck

® THE first Dual cassette product to be sold
in this country is a deluxe bidirectional deck
that is able to record and play back in both
directions without the necessity of turning
over the cassette. In playback, it reverses the
direction automatically at the end of the tape
and can be set to repeat a cassette indefinitely.
The single-motor transport is driven by the
same continuous-pole/synchronous motor
that powers Dual’s Model 1229Q record
player. A heavy flywheel smooths out vibra-
tion, and scparate belts drive the capstan and
the reel hubs. The single record/playback
head is mechanically stationary, with the ap-
propriate sections of the gap length selected
for operation in two directions. The machine
has Dolby noise-reduction circuits and an
automatic level control (ALC) system that
permits recording from sources of widely dif-
ferent levels without risk of overload or
distortion.

Externally, the Dual cassette deck appears
to be a conventional machine in the usual hor-
izontal format. Its two illuminated VU meters
(they are described as having the ballistic re-
sponse of true VU meters) can be tilted up-
ward about 30 degrees for easier viewing from
the front. To the left of the top-loading cas-
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sette well is a sliding lever that selects bias
and equalization for ferric oxide (STD) or
chromium dioxide (CrO,) tapes. This switch
is also automatically operated by an internal
mechanism that senses whether the cassette
has the special rear notch now commonly
found on CrQO, cassettes. If the notch is not
present, the recorder remains set for STD
tape, but it can be reset manually for CrO, if
desired.

The index counter and EJECT button are
also near the cassette compartment. When the
EJECT button is pressed, the cassette cover
(carrying the cassette) opens slowly under
damped control. The cassette is lightly, but
firmly, retained by a spring so that it will not
fall out if the recorder is operated vertically.
Accessory mounting feet are supplied for ver-
tical installation. A large window in the cas-
sette cover exposes most of the cassette area
for verification of its contents.

To the right of the cassette are the two me-
ters and two vertical stider controls for setting
recording level. The playback output level is
fixed. In front of the meters are four push-
buttons —for MONO recording (paralleling the
two inputs), ALC, DOLBY, and injecting a TEST
tone for calibrating the Dolby system to a

specific tape. There are four easily accessible
screwdriver adjustments to the right of the
buttons for this purpose (for both channels
and for both STD and CrO, tapes). Small sig-
nal lights along the front edge of the deck indi-
cate recording level peaks that might cause
distortion, the record status of the machine,
and the operation of the Dolby system. Either
of two red arrows light up to show the direc-
tion of tape motion. There are two micro-
phone input jacks and a stereo headphone
jack for low-impedance (8 to 16 ohm) phones.

The transport controls appear to be con-
ventional “piano-key’” levers along the front
edge of the recorder. However, they operate
with a rather unusual, smooth, and very light
touch. Except for a narrow red stripe on the
RECORD lever, all the controls are black and
are identified by words on the top of the re-
corder next to the control area. There is no
separate power switch; when any one of the
control levers is pressed, it switches on the
recorder which then goes into operation in
about a second. Four levers, identified by
single- and double-arrow symbols, control
normal and fast tape movement in both direc-
tions. They are flanked by a PAUSE lever and a
RECORD interlock lever. To the left of the lat-
ter is the CONT PLAY lever which, when de-
pressed, will cause the machine to repeat a
cassette indefinitely with automatic reversal
at both ends. Finally, at the left of the group is
the sTorP lever, which also shuts off the power
when it is pressed. The LINE input and output
jacks, plus a DIN connector, are in the rear of
the deck.

The Dual machine has a wooden walnut
base, and the control surface is finished in
contrasting silver and black matching the
appearance of the Dual record players. It is
approximately 16Y2 inches wide, 4¥%4 inches
high, and 11%4 inches deep: it weighs about
15 pounds. Price: $450.

(Continied on page 40)
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Heath introduces a timeless new concept
in component music system versatility.

Modularity for flexibility.
The system that expands, adapts.

R oy o
Pae enree  VOWO SN weugLoy

The system that is what you want it to be — always.

Module I — Tuner/Control Center

A superb AM/FM tuner with digital
readout, an exceptional 2+2 preamplifier
with a headphone amplifier, tape dubbing
facilities, and unusually versatile
controls. Allin one. Unique. Unmatched.
The heart of the MODULUS system.

The Tuner —quality you can hear. Four
12" LEDs display broadcast-only frequencies
measured by its digital counter. Careful
AM design with 6 4V sensitivity, over 60 dB
selectivity. Purely superb FM with 1.7 4V
sensitivity, digital discriminator for less
than 0.3% distortion, LC filter for over
100 dB selectivity, adjustable muting,

PLL Multiplex, multipath outputs.

2+2 Preamplifier — the quiet one.
Distortion levels below 0.05% at full output;
hum and noise as low as 80 dB below full
output; new phono section design with
over 94 dB dynamic range. Amplification
for 2 or 4 channel headphones. Tape
dubbing for 2 or 4 channel recordings.
Full 4-channel capability in every section.

Versatile Control Center. Complete
command. Functions are selected by
twenty-one pushbuttons — each with
lighted tip to show which are activated.
They select output, 8 inputs, 5
modes, plus hi & lo filters, loudness, tone
flat, squelch defeat, FM Dolby, and
Power. Controls include: separate Baxandall
bass and treble controls for front and
rear channels, separate level controls for
each channel, master volume, and tuning.
Meters include: 4 output meters with
40 dB dynamic range and peak-reading
capability; signal-strength and center-
tune meters. Speaker protection.

Modular kit construction. 14 circuit
boards, 4 wiring harnesses, 28 ICs, 134
transistors, 55 diodes, built-in test meter.
Space for plug-in SQ, FM Dolby, CD-4.

Modulel - for what itis, what it can
be, surprisingly low cost — 599.95

Modules II & III — Stereo Power

Expand your MODULUS system with
your choice of stereo power amplifiers.
Module ll, 35 watts per channel.

Module I1I, 60 watts per channel. 35

or 60 watts: min. RMS, per channel
into 8 ohms at less than 0.1% total
harmonic distortion from 20-20,000 Hz.

Front panel Main and Remote speaker
switching; lighted Power Button; rear
panel level controls, and Heath's unique
polarized speaker connectors end phasing
problems. Easy to build.

Both amplifiers are styled to match
Module I. And unlike others, these look
so good you'll want people to see them.
Diecast front panel, massive side-mounted
black heat sinks, and simulated
walnut-grain metal side accents.

Add one of either power to make a
MODULUS Stereo Receiver. Add two of
either power to make a MODULUS
4-Channel Receiver. Module 11, 159.95.
Module 11, 179.95

Module IV — FM Delby.

To enjoy the reduced noise and
increased dynamic range of specially-
encoded Dolby FM broadcasts, add this
option. lt fits inside the Module 1 Tuner/
Control. Module 1V, 39.95.

Module V — CD-4 Demodulator.
Add the spacious quadraphonic sound
of CD-4 discrete 4-channel recordings
with this option. And no external black
boxes as it slips securely inside Module I.
Module V, 79.95.

Module VI — SQ Decoder.

Sophisticated circuitry with full logic
and variable blend enhancement for
excellent quadraphonic separation from
matrixed records, tapes and FM broadcasts.
Like the others, it fits inside Module I.
Module VI, 49.95. et

MODULUS - today and tomorrow:
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MODULUS - as you like1t.
To change as you wish.

A Digital AM/FM Tuner/2-4 Ch.
Preamp/Control Center

VRV VRVEVEVEVEV NGNS

A Stereo Receiver — high or medium power

A 4-Channel Receiver
— high or medium power

v G e e

Sophisticated Optional Capabilities

1

FM
Dolby

For information on
MODULUS
send coupon below.

HEATH ‘ Heath Company
Dept. 40-12
Schiumberger

Benton Harbor, M{ 49022
Please send information on the
new MODULUS music system

WAME

ADDRES

~ STATE
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
MAIL ORDER PRICES, FOB FACTORY.

HF-299
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Power, features and performance.
That's what the new Sansui 9090
stereo receiver is all about.

Loox what it has to offer ¢ A whop:-
ping 110 watts of continuous RMS
power per channel driven into 8 ohms
over the 20 to 20,000 Hz range with no
more than 0.2% fotal harmonic distortion
e Twin power meters to monitor the
output for each channel » Advanced
PLL IC Multiplex Demodulator for im-
proved channel separation, eliminating
distorticn and reducing detuning
noise e Twin signal meters for easy, accu-
rate tuning e 7-position tape play switch
for fotal creative versatility in dubbing
and monitoring e and many other excit-
ing features « cabinet finished in walnut
veneer.

All in all the Sansui Q090 represents
what is probably the most advanced
receiver available today. Watt for watt,
feature for feature, dollar for doliar,
an almost unbelievable value ot
under $750.*

Also available is the Sansui 8080 at
under 3650* with 80 watts of continuous
RMS power under the same conditions
with almost all the same features.
Cabinet in simulated walnut grain.

Try, and then buy. one of the new
Sansui receivers at your favorite Sansui
franchised dealer today. You will be
glad you did. For years to come.

*The value shown is for informational purposes
only. The actual resale price will be s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>