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CAR STEREO: It's pulling up fast on home hi-fi quality
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Since its inception in the 1960’s, there’s been
alot of debate as to whether “high speed” is just
alot of fast talk or whether quick rise times and
high slew rates are efftctive in lowering
distortion.

Now Pioneer’s latest technology brings an
end to the heated ‘“high speed” debate. Because
Pioneer’s new Non-Switching Amplifier design
has been recognized as a most significant tech-
nological advance. It produces distortion levels
so vanishingly low (.005%), its sound purity and
specifications are comparable to the very best
most expensive power amplifiers.

In fact, further study of Pioneer’s new Non-
Switching technology will show why“high speed”
has become obsolete.

NOMATTER HOW FAST YOUR
AMP, IT’S STILL BEHIND
THE TIMES.

The truth is, “high speed” is just a fancy
name recently given to an electronic technology
that dates back nearly two decades. The terms
slew rate and rise time were around when most
amps had vacuum tubes and transistors were
rarities. In fact, the only thing new about the
t(i)rms slew rate and rise time is their recent
abuse.

THE HIGHER THE SPEED,
THE BIGGER THE CON.

Kenwood, Sansui, and other manufacturers
of high fidelit components boast that their
units offer higher fidelity because they offer
higher slew rates than the competition.

A slew rate of 200 volts per microsecond
(v/us) and a rise time of 0.85 us. do indeed sound
impressive. They are at least three, four and
sometimes even up to 10 times faster than those
found on most of today’s equipment.

But the truth is you no more need rates like
this to get superior high fidelity reproduction of
music than you need to be an Olympic weight-
lifter to turn the page of this magazine.

HIGH SPEED GOES
NOWHERE FAST.

Tounderstand why “high speed” isreally “all
talk and no action,” you must first understand
what’s meant by slew rate and rise time.

Slew rate is the maximum rate of change or
slope of a signal measured in volts per micro-
second. Like miles per hour, it’s a rate of how
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fast something is traveling. And in this case that
something is the musical signal.

All it takes is a simple calculation to show
what slew rate would be necessary to handle the
most extremely demanding musical signal.

Let’s assume 20,000 hertz to be our musical
analog with a peak value of 40 volts which will
deliver 100 watts of power into 8 ohms.

The steepest part of the wave, where the
slew rate is greatest, is at the zero crossing
point. The slope at this point is the derivative of
the sine wave with respect to time (dt):

The waveform is 40sin 2nft; and taking its

derivative,
B W&{qo (0% O

So this extreme case signal only has a slew
rate of 5. And if the power was increased to 400
watts, the slew rate would only double.

A slew rate of 200 volts per microsecond like
Kenwood boasts, only adds one thing to your
amp. A high price tag.

Rise time is the time it takes for a signal to go
from 10% to 90% of its peak-to-peak value.
Tyz__wse?,
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Another simple calculation will show the
rise time necessary to handle a 20,000 Hz. sine
wave.

The aresin of -0.8 is the angle at which a sine
wave is at 10% of its peak-to-peak value and
+0.8 when it’s at 90% of its peak-to-peak value.
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Sothe time it takes to go from -53.13° (10%) to
+53.13° (90%) is:

L o

And the rise time needed to handle a 40,000
hertz signal is half of that; 7.38 us.

So what’s the necessity of a rise time 0.85 us
or faster? Well, some audio companies believe
they need it to justify an inflated price tag. And
some use it to keep your focus away from audi-
ble distortion they can’t rid themselves of.

IF KENWOOD AMPS HAVE A
LOT HIGHER SLEW RATE
THAN PIONEERS’, HOW
COME THEY ALSO HAVE A
LOT MORE DISTORTION?

Unless you own an

DISTORTION SPECTRUM

The output transistors in a Class A amplifier
are passing high currents at all times, regard-
less of the signal driving them. True, since the
transistors never switch on and off, there’s
never any switching distortion. But, due to the
high idle currents, over 50% of the available
power is dissipated as heat.

Because of this, Class A amplifiers need
larger heat sinks, greater power supplies,
greater size, weight, and most important, a
greater price tag.

A pure Class B amplifier or an AB amplifier,
like the“‘high speed” models touted by Kenwood,
are more energy efficient than those in Class A.
But instead of paying through the nose for a
heat producing Class A, what you’re really doing
is paying through the ear for an amp that
produces distortion. Because transistors on
Class B amplifiers constantly switch on and off.

And no matter how high the speed of the
amp, they can’t lose the distortion that’s created
when these transistors begin to switch.

DISTORTION SPECTRUM

eleven-year-old ““tube
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In fact, this most ol
significant form of au- : ;i
dible distortion can, at i R

the most, be reduced
with “high speed” tech-
nology. But it takes
Pioneer’s new Non-Switching technology to to-
tally eliminate it.

This form of distortion is known as “switch-
ing distortion.”

And, most likely, the reason you haven’t
heard of it before is because most high fidelity
companies are still grappling with it. Trying to
rid themselves of the audible noise that occurs
every time a musical signal is handed over from
one transistor to another.

In more detail. Most power amps today use
high-speed bipolar transistors in their output
stage. Operating in pairs, one handles the posi-
tive part of the output waveform and the other
the negative. The audio signal alternates be-
tween these transistors thousands of times a
second. With each cycle, one transistor switches
on and the other switches off. When the switch
occurs so does distortion.

But unlike other forms of distortion that are
more noticeable at very high power levels,
switching distortion is also a problem at lower
listening levels. And the lower the listening
level the greater the amount of switching distor-
tion you hear.

OTHERS REDUCE SWITCHING
DISTORTION. PIONEER’S
NON-SWITCHING TECH-
NOLOGY ELIMINATES IT.

For years, people have clashed over which
amplifiers to buy.

FREQUENCY IN kHz
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NOT CLASS A. NOT CLASS B.
BUT IN A CLASS BY ITSELF.

Unlike Kenwood and other manufacturers of
high fidelity who remained with the technology
of the sixties to reduce the problem of switching
distortion, Pioneer forged into the eighties with
a new design that totally eliminates it.

So impressive is this technology that it was
accepted for presentation at an Audio Engi-
neering Society convention in New York City.

Pioneer’s new Non-Switching Design per-
forms like pure Class A without any of its draw-
backs. :

This new technology instant]ly monitors the
amplitude of the signal, and like a servo, auto-
matically controls the amount of bias current
fed to the output transistors.

Unlike transistors in other amplifiers, these
transistors receive a trickle of current during
“no-signal” periods. Just enough to keep them
from switching off. But not enough for them to
waste energy creating added heat and expense.

The result of this technology is absolutely
clean sound at all levels.

“The technological advantages of the NSA
circuit are evidenced by the low distortion of the
SA-9800. At 0 dBW (1 watt), no harmonics can be
found in a spectral analysis of the output, and, at
rated power, (20 dBW, or 100 watts), only the
smallest vestiges of (mainly) third harmonic
emerge above the noise. Up through 10 kHz, this
amp also is essentially free of intermodulation
at higher frequencies, especially at high output

BIAS CURRENT. MORE THAN HALF OF
THE MAXIMUM OUTPUT CURRENT.

}

CLASS-A OPERATION. Paired transistors are always
turned on, amplifying its assigned waveform within
the range above and below its quiescent operating
point. Therefore, no switching distortion can occur.
Butthat bias current is always at the center point and
thermal loss is considerable.

f~—

AMPLIFIER

SWITCHING
DISTORTION.

AMPLIFIER

CLASS-B OPERATION, Paired transistors alternately
turn on and off, amplifying the positive half-cycles
and negative half-cycles. This lets amplifiers run
cooler with high efficiency. But, as the power transis-
tors are driven below its idle current into cutoff,
switching distortion (also called “notching distor-
tion”) occurs.

BIAS CURRENT
APPROX. 150mA.
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AMPLIFIER

“NON-SWITCHING” AMP OPERATION. Paired transistors
are always turned on: they do not switch on and off.
Since the bias is controlled by our new Pioneer Non-
Switching circuit to prevent either output transistor
JSrom being driven below its idle current into cutoff, no
gwlltching distortion is generated and the thermal loss
is low.

levels.

“Indeed, our listeners did detect a subtle
difference in the SA-9800, mainly in the ultra
treble region. Brushed cymbals sound cleaner
than we're accustomed to hearing them, and the
highs a mite crisper than usual. You can, so to
speak, reach down through the general ca-
cophony of a loud passage and pick up the tinkly
details that often remain submerged. Several
words come to mind to describe the quality;
scintillating, brilliant, transparent.” - High Fi-
delity Magazine, September, 1979.

THE LESS DISTORTION, THE
LESS NEED FOR FEEDBACK.

An important result of having such a clean,
practically distortion-free amplifier, is a signifi-
cant reduction in the need for negative feed-
back.

In most amplifiers, as feedback increases
distortion decreases. And frequency response
increases in proportion.

But when the basic amplifier suffers from
the problem of switching distortion, even a feed-
back network that feeds back most of the signal
can't significantly reduce it.

Pioneer, because of its Non-Switching de-
sign and Ring Emitter Transistors (RET’s) has
extended frequency response and totally elim-
inated switching distortion. Because of these
characteristics, feedback is not needed to obtain
impressive specifications. And neither are ex-
otic slew rates and rise times. An unheard of
.005% distortion is proof of that.

‘..it is certainly a technical achievement of
no mean proportions. From our measurements
alone, we would have guessed that this was a
pure Class A amplifier of exceptional quality,
except for the fact that it runs cooler than most
AB amplifiers of similar power.” - Stereo Review,
October, 1979.

THE TECHNOLOGY OF OUR
FINEST AMPS IS ALSO
FOUND IN OUR FINEST
RECEIVERS.

Most audio buffs would think technology as
advanced as Pioneer’s Non-Switching circuitry,
would only be found in Pioneer’s latest ampli-
fiers, but the truth is the same engineering can
also be found in Pioneer’s finest receivers.

Pioneer’s SX-3800 and SX-3900 do not sacri-
fice true high fidelity for the sake of compact-
ness in size or savings in price. In fact, the total
harmonic distortion in the 60 watt/channel out-
put of the SX-3800 is a mere 0.005% or less. The
lowest of any receiver on today’s market. And
the price is alot less than those receivers whose
slew rates and rise times are almost ten times
Pioneer’s.

So, if you're looking for the best components
you can buy, don’t look for one that gives you
“high speed.”

Look for one that gives you high perfor-

mance. Pioneer. (U)
PIONEER’
We bring it back alive.

©1980 U.S. PIONEER ELECTRONICS CORP. 85 OXFORD DRIVE, MOONACHIE. N J 07074.
CIRCLE NO. 59 ON READER SERVICE CARD






Read what the August, 1979
issue of Stereo Review magazine e

said about the $49.95 Minimus-7
mini-speaker by Realistic

““The panelists found the
Minimus-7 to be one of
the best of the 2-liter
speakers and very much
a bargain considering

its price.’

22

. ..sound is ‘tight.

¢

‘. .. its sense of openness, ¢
level of definition, - -
reproduction of musical
detail, and stereo imaging
were all quite good . ..”’

‘. . . power handling above
average.” ““Good imaging
and definition . ..’

“a good buy.’

Mobile Brackets for

Minimus-7 Speakers

Enjoy the rich, full sound of the
Minimus-7 speaker in your car, van, RV
or even your boat. Fully adjustable
brackets let you position the speaker at
the turn of a thumbscrew. Black finish
matches speaker.

1423, ] :
Radio fhaek

Quotes excerpted-with permission from the STEREQO REVIEW August 1979 ADIVISION OF TANDY CORPORATION
article “Nineteen Minispeakers” copyright © 1979 Ziff-Davis Publishing Co. All
rights reserved.

“+ Adjustable
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disease 1s

low frequency

DISCWAS-ER®

Hi-Technology

* Isolates bettzr than original or “replacement” ieet._

Home environments can "upset” a
turntable ky feeding back both
speaker aad footfall vibrations.
Acoustic solation o: a turntable
involves the complex vaciables of
turntable weight, rcom/1loor
conditions and audis system place-
ment. The Discwasher [tiscFoot has
been specitically designed to success-
fully isola-e most tu-ntakles in the
home environment.

The “Mezterial” Solution

The majo- components cf the
Discwash=r DiscFoot System are
new, “totel'y engineered’ chemical
complexes that behave radically
difterent tkan other plastic, rubber or
spring syst=ms. These proprietary
compounsls are durable and precise
in behavioy, although difficult and
expensive to synthesize. Laboratory
and real-world tests justiZy the use of
these unusual matesials in the
DiscFoot System.

} l\ J\L’L/VA./V'“""W"‘-

WITHOUT DISCFOOT

CaTh e

WITH DISCFOOT

Trher Telling Test

The oscilloscope photo shows the
output of two identical audio systems
on the same shelf wita their styli
contaczing the platters. The shelf is
being struck by a rubber mallet. The
top traze shows a turntable with
absorrtive “replacement” feet. The
lower -race shows a CiscFoot System
operat:ng in conjuncton with the
existing turntable feet. Ncte the
dramaric (tenfcld) improvement in
shock anc feedback isolation.

LY

« Turntable Isolation System

. Worls in combination with existing feet for dramatic reduction of feedback.

The DiscFoot System centains four

.isola~ion feet, four platform caps, four

furn®ure-protecting sheets and four
spec.al damping pads(tc adapt
Disc=oot units to certain turntables.)
Additional single DiscFoot units are
available for turntables weighing over
22 ls. The system costs $22.

Discwasher DiscFoot can be found at
audie dealers interested n preserving
your music.

dis her’

PROCUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd.
Zolumbia, Missouri 65201
CIRCLE NO. 16 ON REZADER SERVICE CARD
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@ PIONEER'S LASER-OPTICAL VIDEODISC
player, the VP 1000, goes on sale this
month in four markets: Dallas/Fort
Worth, Minneapolis/St. Paul, Syracuse,
N.Y., and Madison, Wisc. The company
plans to expand into four more cities
every sixty to ninety days. The unit,
which lists for $749, has scanning,
freeze~-frame, randcm-access, and slow-
motion features in addition to stereo
and dual-language capabilities. Also
announced by Pioneer is the formation
of a new subsidiary, Pioneer Artists,
which will produce and acgquire
videodisc software, primarily of
musical performances in the categories
thought to be of greatest interest to
audio-oriented consumers.

@ DEBUTING IN THE HOME VIDEO MARKET,
Capitol Records has just released its
first videocassettes {(mono only, of
course) in both VHS and Beta formats.
Included are the Knack in concert at
Carnegie Hall, ex-Jefferson Starship
honcho Marty Balin's recent stage

show Rock Justice, and approximately
twenty-five feature films from the EMI
catalog. Price: $49.95 per cassette.

@ STEREO BROADCASTING BY AM STATIONS
has finally been approved by the FCC!
Instead of permitting the industry to
choose among the five competing stereo
AM broadcasting systems, the FCC has
specified one developed by Magnavox
Consumer Electronics to be used by all
stations. Prototype home stereo AM
units may be shown to the industry at
the Consumer Electronics Show in June
in Chicago, but it will probably be
six months before such receivers are
available in stores. Now, when are we
going to get stereo on American
television?

@ FANS OF "THE ROCKFORD FILES'" who
mourn the TV show's demise should be
glad to know that Stuart Margolin,
who played petty thief Angel Martin
on the series, is making his recording
debut with "And the Angel Sings" an
Warner Bros. Margolin, who has been
called "the Olivier of Slime," wrote
most of the material (said to be
reminiscent of Chuck Berry and Jimmy
Reed) and calls it "country-punk."

Edited by William Livingstone

@ A DIGITAL/ANALOG COMPARISON RECORD
issued by Vanguard (VA 25000) starts
the series "Audiophile Recordings for
the Connoisseur." Both sides of the
disc contain the same performance of
Haydn's Symphony No. 100 ("Military")
played by the orchestra of the Mostly
Mozart Festival conducted by Johannes
Somary. Side one has the performance
recorded digitally; side two presents
it in an analog recording. You be

the judge. All discs in this series
will have a list price of $12.98.

® THE QUEEN ELISABETH COMPETITION
will be broadcast live in stereo via
satellite from Brussels, Belgium, by
Naticonal Public Radio. Documentary
programs on June 2, 3, and 4 will
include excerpts from twelve concerts
by finalists. The winner's concert
will be broadcast June 5 at 2:00 p.m.
This year's competition, under the
patrcnage of Queen Fabiola, is for
violinists. Previous winners have
included pianists Philippe Entremont
and Vladimir Ashkenazy and violinists
David Oistrakh and Leonid Kogan.

® CHEMBER MUSIC DOESN'T SELL RECORDS!
Right? Wrong! In April the Amadeus
Quartet celebrated the sale of their
two millionth record. Their latest
release on Deutsche Grammophon is
Mozart's Eine Kleine Nachtmusik and
A Musical Joke (DG 2531 253).

® FOLK MUSIC IN AMERICA, a series of
fifteen albums issued by the Library
of Cangress, has been completed with
"Songs of Death and Tragedy." The new
disc, a collection of sixteen songs,
surveys ways that death is depicted in
traditional American music. Featured
musicians include the Blue Sky Boys,
Grandpa Jones, and Ernest V. Stoneman.
The Library has also issued five LPs
of folk recordings first released on
78s in 1942. That series, edited by
Alan Lomax, ranges from Afro-American
game songs and Anglo-American ballads
to music of the Spanish Southwest.
Price: $6.50 each. Bought as a set,
the fifteen-volume series costs $85.
Write Library of Congress Recording
Laboratory, Washington, D.C. 20540,
for a free descriptive brochure.
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Speaking of

jusiC...

By Williom
Anderson

TESTING IN A WICKED WORLD

YOUNG friend tells me that one of his

business-school professors holds “the
maximization of shareholder profit” to be a
corporate manager’s sole ethical responsi-
bility. I thought for a while that I was going
to have to worry about that, but P've
changed my mind. Even if our business
schools are hotbeds of sociopathy, they can
preach wickedness successfully only to the
already wicked; anyone who gets as far as
graduate school lacking a social conscience
is lost anyway.

The level of moral depravity in this last
quarter of the twentieth century is no high-
er {or lower) than it ever was, but we are,
since Watergate, undoubtedly more con-
scious of it, more ready to believe we can do
something about it. That’s all to the good,

but a raised consciousness, like everything
else these days, comes at a stiff price, in this
case an epidemic of suspicion directed at
the whole of the business community, from
multinational oil company right down to the
corner grocery store. If I am undismayed
that some of this suspicion occasionally falls
on STEREO REVIEW, it is because charity
compels me to admit that paranoia is the
only logical response for someone who gen-
uinely believes that he is surrounded by
knaves.

Why does STEREO REVIEW come under
such baleful scrutiny? Because we test au-
dio equipment, print the results, and what
we print is, in varying degrees, all positive.
Right. Paranoia knows the reason for this: a
long line of trucks at our back door drop-

ping off old wine, young women, and solid-
gold amplifiers. Wrong. The real reasons
are (1) editorial limitations and (2) edito-
rial clout. The limitations are time, money,
and space. An outsider would scarcely be-
lieve how much time is consumed by logis-
tics (ordering, unpacking, packing, ship-
ping, record keeping), let alone that spent
actually testing and writing up a report.
There must therefore be tight control over
the time (money) spent in preparing re-
ports, even tighter control over the space
they take in an issue (we have other subjects
to cover!). Having invested all this time,
money, and space, would it be sensible for a
magazine whose readers come to it asking
“What should I buy?” to answer them by
saying, in effect, “Don’t buy this!”? Yes,
there are expensive off-brand toys out there
masquerading as hi-fi equipment (and even
the majors, being human, have been known
to stumble), but we do not see our responsi-
bility as one of ineffectually policing the en-
tire market but of providing useful guidance
to the best part of it.

Editorial clout: the Power of the Press is
very real—and dangerous if irresponsibiy
exercised. Competitive pressures have driv-
en manufacturers to the very frontiers of
technology, to areas not only beyond the
limits of hearing, but often beyond the lim-
its of test instruments. In addition, meas-
urement methods are not all standardized,
and even where they are, different testers
using different test machines in different
labs will come up with differing results. A
test report in STEREO REVIEW will be seen
by something like 1.7 million people, and an
entirely innocent error in one could be a dis-
aster for a manufacturer—and his em-
ployees. This has taught us to be very care-
ful at every step. No consolation, I know,
for those who want to hear that there is
some kind of conspiracy; there isn’t. O
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If you’re looking for incredible sounding speakers at an affordable
price, by all means listen to ours! vou wifind that for less money than you planned

on spending you can get much better sounding speakers than you dreamed you could ever afford. Polk Audio
loudspeakers have received worldwide praise because people recognize that they offer remarkable

value. Crtical acclaim such as the following makes it clear why Polk speakers have become

famous for offering the best possible sound for the money.

“Polk Audio is a small, Maryland-based company whose speakers enjoy an
enviable reputation among audiophiles who would prefer to own such exotica
as the Beveridge System 2SW-1 (37000 per pair) or Pyramid Metronome
(35200 per pair) but don’t have the golden wallets to match their
golden ears!”’ The Complete Buyer’s Guide to Stereo/Hi-Fi Equipment

“..the Polk Model 10 is certainly a very fine speaker...the frequency
response covers the entire audio range with commendable flatness...
The transient response of the Model 10 is absolutely first rate,
and the hemispherical dispersion is superb (we cannot recall
measuring better dispersion on any forward-radiating speaker).

The tone burst response was exceptional...the total effect is
of an exceptionally pleasing sonic balance with plenty of
spaciousness or ‘depth’...” Stexeo Review

Real-Time Array
Monitor 5 Mcnitor 7 Monitor 10 Reference Monitor System

Polk Audio loudspeakers, starling around $125 each. are available at the world s finest ii-fi siores. Write & A L = . &
1s for complete information on our products and the location of the Polk Audio dealer nearest you. &F 7. L LS
Polk Audio Inc. 1205 S. Carey St., Baltimore, Md. 21230 Dept. C9 Monitor Series Loudspeakers

Distributed in Canada by Edon Acoustics — Ottawa INCREDIBLE SOUND-AFFORDABLE PRICE

“repninted with permission frotn Ziff- Davis Pubhshing Co CIRCLE NO. 41 ON READER SERVICE CARD
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When JVC brought out “Super-A”
amplifiers last year, they were hailed
as a tremendous achievement. Now,
we go a step further with our new
line of Super-A receivers. Which
means you can get Super-A amplifi-
cation along with JVC's 5-band
graphic equalizer, a terrific FM/AM
tuner, and everything else that has
made JVC a premier name in
receivers. All for prices you'd expect
to pay for conventional class-A/B
receivers.

What does Super-A sound like?

By eliminating switching and
crossover distortion (you can actu-
ally see them disappear on an oscil-
loscope), Super-A eliminates the
subtle harshness which makes some
conventional amplifiers hard to
listen to. The sound is natural and
detailed, with the delicate texture
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of musical instruments coming
through clearly.

At the same time, the R-S33
receiver shown here gives you a
hefty 40 watts per channel into 8
ohms, from 20-20,000 Hz, with no
more than 0.007% total harmonic
distortion. Power like this in a
conventional Class-A would cause it
to run hot and weigh a ton, to say
nothing of costing you a fortune.
But the R-S33 costs only $329.95*

5-band graphic equalizer
With conventional tone controls,
you can make only crude adjust-

ments of problems like cartridge
peaks, speaker roll-off and room

7 Super-A receiver

HeNBl RTFSE O MOIRIR Supes-A

Conventlonal
Class-A/B

Jagged center line
indicates the pres-
ence of high-order
harmonic distortion.
This is the result of
transistor switching
in some conventional
amplifiers.

JVC Super-A

Center line shows
minimal distortion in
output waveform.
Switching and cross-
over distortion (high-
order harmonics) are
notably absent.
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S.E.A. graphic equalizer permits indepen-
dent adjustment in 5 tonal regions.

acoustics. But with JVC’s 5-band
graphic equalizer, you can make
adjustments in five separate tonal
regions. So you can boost deep
bass without creating mid-bass
boominess. Mellow out a voice
without cutting the highs. Boost the
extreme highs and more.

Traditional JVC quality

With all this going for the R-S33
receiver, you might almost think we
cut corners to offer it at such a great
price. We didn’t.

As with past JVC receivers, you
get a direct-coupled DC power
amplifier section. A sensitive tuning
section with linear-phase IF stages.
Two tape monitors with equalizer
and dubbing facilities. LED power
meters. And JVC’s patented, error-
free Triple Power Protection system.
*Manufacturer's suggested retail price.

st caH his ‘to -free nu

the location of your nearest JV(f
dealer (212-476-8300 in New York
Stete). While you're there, you might
also wart to check out our low-
distortion, class-A/B receivers, the
R-S11 and R-S855. And if you want
the extra convenience and accuracy
of quartz-synthesized digital tuning,
you can get it in our R-S55 and our
R-S77 with Super-A.

US JVC CORP.

58-75 Queens Midtown Expressway, Maspeth, N.Y. 11378 (212) 476-8300
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SONIC HOLOGRAPHYg

Audition a departure from conven-
tional stereo. Introducing the Carver
C-4000 SONIC HOLOGRAPHY®
AUTO CORRELATION Preamplifier: the
most complete sound control center in
audio history. The C-4000 is a superb
preamplifier combining a time delay
system for concert hall ambiance, the
Autocorrelater noise reduction system
that works on any source material, a
Peak Unlimiter to restore dynamic
range, and SONIC HOLOGRAPHY@ —
anew concept in audio realism.

Here is what the experts said about
the Carver C-4000.

.. .the result was positively breath-
taking! When the lights were tumned
out we could almost have sworn that
we were in the presence of a real live
orchestra.” Hal Rogers, Senior Editor —
Popular Electronics, May 1979.

"“Plain old stereo will never be the
same.” Arthur Salsberg, Editorial Direc-
tor — Popular Electronics, May 1979.

“Instruments and performers are
located where they belong, whether to
the front of, between, beside, or be-
hind the speakers — in short, anywhere
in a 180-degree arc facing the listener.”
Omni Magazine, March 1980.

""The effect strains credibility — had
| not experienced it | probably would
not believe it myself.” Julian Hirsch,
Hirsch-Houck Laboratories, Popular
Electronics, May 1979.

""Bob Ajaye...after two days of
critical tistening called the Carver inven-
tion ‘a giant leap forward for hi-fi.’
lagree.”” Larry Klein, Technical Director
— Stereo Review, May, 1979.

Whether you're searching for a new
preamp, or just want to be stunned, we
suggest that you critically audition a
properly set up C-4000. Sonic Holog-
raphy delivers the depth and breath of
the concert stage. The only sound
experience that out-performs Sonic
Holography is the performance itself.

CARVER

CORPORATION

Woodinville, Washington 98072

CIRCLE NO. 9 ON READER SERVICE CARD

KLH-1 Loudspeaker

® We appreciate Julian Hirsch’s fine re-
view of the KLH-1 loudspeaker in the April
issue, but we would like to add a comment.
Mr. Hirsch found the speaker’s balance, in
both his measurements and listening tests,
to be a little bass heavy. We think that this
resulted from the size and characteristics of
Hirsch-Houck Labs’ listening room and
from Mr. Hirsch’s preferred listening/
measurement position. The output of the
KLH-1 is flat to within 1.5 dB of the mid-
range level down to 30 Hz. In most rooms in
which we have both measured and listened
to its output, this response provides a cor-
rect perceived balance at the ear. We have,
however, come across a few cases like that
in Mr. Hirsch’s test. To aid listeners who
experience bass heaviness under such condj-
tions, we have developed an accessory to the
KLH-1 called the “small-room adaptor.” It
plugs into the input of the KLH-1’s Analog
Bass Computer (ABC) and tailors the fre-
quency response appropriately. This adapt-
or will be available shortly from KLH at
modest cost.

We would also like to point out a small
descriptive error in the review. The Analog
Bass Computer does not incorporate ther-
mal analog protection as stated. Thermal
damage to the midrange driver and tweeter
is extremely unlikely, however, as evidenced
by both our tests and Mr. Hirsch’s. The in-
dicator lights on the ABC show when there
is a possibility of thermal damage to these
drivers and when the amplifier is clipping.
The ABC’s circuitry also provides effective
protection for the woofer of the KLH-1 un-
der practical conditions.

DENIS WRATTEN
Executive Vice President, KLH
Westwood, Mass.

Cartoonist’s License

® The John Rouson cartoon on page 108
of the April issue, which delightfully por-
trays the dismay of a young violin student
observing a rather seedy street fiddler, is
amusing but may leave the wrong impres-
sion with readers. If parents only knew that
scholarships to outstanding colleges for

10

LETTERS TO THE EDITOR

qualified young violinists, violists, cellists,
and bassists are going begging, we'd quickly
see a musical renaissance in this country of
impressive proportions. Presumably these
young string players will avoid life in the
gutter to become lawyers, doctors, teachers,
scientists, and so forth—and also members
of an alert, participatory audience for pro-
fessional musicians!

Rouson’s cartoon on page 80 of the same
issue showing a music critic at work in
white tie and tails is, however, right on tar-
get. When the musician’s performance
ends, the critic’s begins. Do performers ap-
preciate the virtuosity that goes into a well-
written review?

BENJAMIN S. DUNHAM
Executive Director
Chamber Music America
New York, N.Y.

One can only hope.

Dubbing Rub

® [ am a tape fan and a computer pro-
grammer, so I am still enjoying your excel-
lent March Special Tape Issue—particu-
larly the cover, which gave me something
new to lust after.
For me, the main value of tapes is to take
a high-quality blank cassette tape and dub
my latest disc acquisition so that I can listen
to it on my way to and from work; I can
make much better cassettes than most of
the majors are turning out. I realize that
this is basically dishonest, but I usually
erase it after I've had a chance to listen to it
a few times. I stand a much better chance of
getting to listen to a new recording prompt-
ly that way than if I have to wait for a quiet
Saturday afternoon to roll around. Besides,
it keeps the record itself in mint condition.
GENE LAcY
Houston, Tex.

The Editor replies: Mr. Lacy’s sensitivity
to the ethical problems of dubbing from
disc to tape does him credit, but I would
not tax my conscience because of a bit of
cassette “Xeroxing’ for my own use. I

(Continued on page 12}
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The Camel World of satisfaction
comes to low tar smoking:

This is where it all started. Camel quality, now
in a rich tasting Camel blend for smooth, low

tar smoking. Camel Lights brings the solution
to taste in low tar.

Warning. The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




would, however, characterize as criminal
activity the running off of free copies for
friends or other copies for sale off the back
of a van in the shopping-mall parking lot. I
know too many hungry musicians.

Corporate Philistinism

& [ was delighted with Editor William An-
derson’s April column (“Speaking of Mu-
sic”’) on the Nonesuch affair. It takes intel-
ligence, perspective, and genuine conviction
to speak out in this way.

Philistinism on the part of many of our
American corporations involved with cul-
tural or artistic products or services is a fact

of life of long standing. Fortunately, it is
slowly becoming somewhat tempered by a
growing awareness of their humanistic and
social responsibilities. What fascinates me,
however, is the flip-flop character of corpo-
rate policy in this regard, especially as ex-
hibited by our large communications corpo~
rations. As Mr. Anderson pointed out, they
love the social cachet that attaches to asso-
ciation with the top luminaries of the world
of classical music. But more than that, one
would think that even in self-interest their
fiscally minded top executives would realize
that supporting a classical division brings
an image of high quality and “class” to the
whole corporation in all its activities. And
there are few corporations today that would

GUARANTEED to improve -and enhance-
any fine stereo component system'
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not benefit from upgrading their public
image.

FREDERICK STEINWAY

Ambherst, Mass.

@® American business’ consciousness of its
social responsibilities can be raised: just
demonstrate that it costs money to ignore
them. Ford was introduced to a brand-new
“bottom line” when it won the Pinto case by
the skin of its teeth, the FCC yanked RKO
General’s broadcasting licenses because of
some hanky-panky TV Guide called “a
practice most businessmen consider to be
normal commercial procedure,” and Elek-
tra/Nonesuch was trapped by its recent PR
debacle into essentially continuing (at least
for now) what director Teresa Sterne had
been doing all along instead of quietly fold-
ing the label and stealing away. It would be
interesting to know how these events have
been presented to stockholders.
ARTHUR CROOKSHANK
New York, N.Y.

Digital Star Trek ?

® Steve Simels’ March review of the
soundtrack of Star Trek—the Motion Pic-
ture did not do the recording justice. It’s not
simply “well recorded”; sonically, it’s one of
the most exciting discs I’ve heard in a while.
From the extremely dynamic bottom end,
such as the bass drum in the cut The Enter-
prise, to the soft, natural sound of the solo
piano in [lia’s Theme, the album is certain-
ly well recorded. Score one for Columbia.
What puzzles me, though, is that on the
back of the album jacket are the words
“Sony Digital Recording.” If it is a digital
recording, why didn’t the producers bill it as
such more prominently? If they had, the al-
bum would be more appealing to hi-fi en-
thusiasts and not-so-hi-fi thrill seekers as
well, digital being the “in’ thing now in
sound.
STEVE MITCHELL
Independence, Kan.

The original soundtrack recording for Star
Trek—the Motion Picture was a twenty-
four-channel analog tape. Sony digital
equipment was later used to produce the
two-channel disc master. STEREO REVIEW
reserves the @ symbol and the designation
“digital-master recording” for analog discs
whose first-generation master recording
was made with digital equipment. Even
this system is a hybrid that will in time give
way to the all-digital disc, and such anom-
alies as the Star Trek soundtrack album,
however fine their sound, represent mere
temporary expedients.

Arabesque Correction

@ Richard Freed’s very kind review in

wnth optional stereo operation 375 watts @ 4
ohms, for professionalicommetcial high-power
reqmrements Rugged heavy-duty chassis, CLASS
“H"” ANALOG logic Vari-Portionai circuit with”
AUTO-CROWBAR protection circui-s, input level
| controls, clipping indicators. NCN-| LIMITED out-
put C|rcu|try assures crisp clean peaks. $799.
“"This NEW pro/commercial amp will be available late May syec:ﬁcatlons - requ

April of the Arabesque recording of Delius’
Songs of Sunset and Borodin’s Polovtsian
Dances contains a slight error. Both of these
performances are in stereo sound, the De-
lius for the first time anywhere. The Delius
was originally issued by EMI in England in
mono on ALP 1983, When Arabesque
asked EMI for the tapes, I was able to tell
them that the recording was in stereo be-

(Continued on page 14)

ODELS
|NCLUDES COMPLETE SPECIFICATIONS ON ALL M

Alsu includes TEST REPORTS. AMPL‘S:VESA%Ii‘S\gﬁ
“H” ENGINEERING REPDRT 131] TCYDURSELF”
GHART, and a 10- POINT *-DO-1

EQ evaluation checklist.

SEMD 36.00 FOF EQ-EVALUATION KIT
1-12" LP "'FREQUENCY SPECTRUNV AMALYZER™ TEST RECORD, 3 CHARTS. 1CABLE, INSTRUCTIONS,

ade in U.S.A. by SOUNDCRAFTSMEN » 2200 South Ritchey « Santa Ana, CA 32705 U.S.A. 2=
CIRCLE NO. 50 ON READER SERVICE CARD
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The new Sansui G-4700.
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-digital receiver

with all the right numbers.

Digital readouts and digital circuitry. Great
specs. And the best price/performance ratio in the
business. All the right numbers. That's the new Sansui
G-4700. Just look what we offer:

Double-Digital Design: The front panel of
the G-4700 has a bright electronic digital readout
that shows the frequency of the station you've
selected; and behind the front panel is one of
the most advanced tuning systems in the world.

SIGNAL REREEERA
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FM o L 1 MHz
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Sansui’s patented Digitally Quartz-Locked
Circuit uses a precise quartz crystal time base to
keep your station locked in, even through many
hours of listening or if you turn the receiver off and
back on again.

Conventional quartz-controlled receivers use
analog phase comparison circuits that can become
inrcccurate because of harmonic interference. Our
system uses a new LSIC (Large Scale integrated Cir-
cuit) digital processor that actually counts the vibra-
tions of the quartz crystal to compare to the tuned
frequency. The frequency is perfectly locked in the in-
stant you find the station you want.

With this unique Digitally Quartz-Locked
system, the G-4700 delivers high sensitivity (15dBf,
mono); a better signal-to-noise ratio (75dB, mona);

and a better spurious rejection ratio (70dB).

DC power amplifier: Power is ample for
almost any speaker made, with 50 watts per chan-
nel, min. RMS, both channels driven into 8 ohms from
20 to 20,000Hz with no more than 0.05% THD.

And the wide bandwidth DC power amp
circuit responds quickly to transient music signals for
the mast accurate and pleasing music reproduction.
What you hear is clean and sharp., just the way it was
recorded.

Electronic LED power meters: Don‘t worry if
your present speakers can’t handle 50 watts. The
array of fast-acting LEC's (Light Emitting Diodes) on
the Sansui G-4700 lets you monitor and control the
output level so you dont damage your speakers.

Electronic tuning meters: Two fluorescent
readouts help to zero-in on each station with accu-
racy and ease. Both the signal strength and center-
tune indicators operate digitally for precise station
selection, and the neaiby LED verifies that the quartz
circuit has locked in your station.

Superb human engineering: A full com-
plement of genuinely useful knobs, switches and
jacks gives you complete control over what you hear
and how you hear it.

Ask your authorized Sansui dealer to de-
monstrate the G-4700. Listen to the music. You'll love
what you hear. Look at the numbers. You'll love what
you see.

SANSUI ELECTRONICS CORP.
Lyndhurst, New Jersey 07071 - Gardena, Ca. 90247
SANSUI ELECTRIC CO., LTD., Tokya, Japan

SANSUI AUDIO EUROPE S.A., Antwerp, Betgium
In Canada: Electronic Distributors
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A component system in disguise.

If you've always wanted component sound, Mitsubishi has
the answer. Our new Auto Modules have all the advantages of
component separates, yet feature all the conveniences of an
in-dash system.

The CZ-747 with its super-compact chassis, contains the
in-dash module tape transport and tuning sections. It features
a Sendust head, metal tape bias switch and an electronic tuning
system with memory, scan and auto-search. Time-of-day and
tuning frequency are digitally
displayed and both tape
and FM feature Dolby® Noise
Reduction.

There's also the CZ-692.
It features five AM or five FM
pushbutton tuning, Sendust
head and metal tape bias. It
too has Dolby® Noise Reduction on tape and FM sections.

Add one of the Mitsubishi Power Modules to suit your power
requirements. Our Power Modules are available in 8,20 or 40 watts
per channel.

We also offer an optional 5-band Graphic Equalizer l\/lodule
for complete sound contour control.

The Mitsubishi Auto Modules. A total concept in compo-
nent stereo for the road. You owe yourself a visit to your nearest
Mitsubishi Car Audio dealer.

® "Dolby" and "Dolby System" are trademarks of Dolby Laboratories. Inc.

MITSUBISHI®

CAR AUDIO
SOUND US OUT

© 1980 Melco Sales, Inc., 7045 N. Ridgeway Ave., Lincolnwood, lil. 60645
800-323-4216 (Outside 1Il.) 312-982-9282 (Within IIL.)
In Canada: Melco Sales Canada Inc., Ontario

CIRCLE NO. 34 ON READER SERVICE CARD

cause [ happened to have been present when

it was made. After a considerable search,

EMI found the tapes, which were then

edited for the Arabesque release. The Bor-

odin was originally issued in England in

stereo on SXLP 30171. Both works had

completely different couplings in their Eng-
lish releases.

WARD BOTSFORD

Executive Producer

Arabesque Recordings

New York, N.Y.

Pro Nukes

@® Steve Simels’ remarks about nuclear
power in his review of the “No Nukes” al-
bum (March “Best of the Month”) make
me boiling mad. Nuclear energy is the saf-
est, most nonpolluting form of energy we
have. What do Mr. Simels and his shallow-
thinking cohorts have to offer as alterna-
tives? All major hydroelectric sites are in
use and any proposed additional projects
are invariably blocked by environmental-
ists. Coal is plentiful, but again environ-
mentalists block its use, from mining to
burning. Development of geothermal ener-
gy is also fought by environmentalists who
attempt to withdraw favorable areas from
utilization. Solar energy is usually held out
as the savior, but in reality it offers little
practicality in the near future for genera-
tion of electricity.

Well-managed nuclear energy offers by
far our best hope of energy self-sufficiency.
To deny its use is a much greater step to-
ward “both short-term and long-term sui-
cide” as Mr. Simels calls it. If people with
Mr. Simels’ view get their way, STEREO RE-
VIEW itself will become useless. The only re-
corded music we will then be able to listen
to will have to be played on hand-cranked
phonographs.

DAN AVERY
Baker, Ore.

Steve Simels replies: It seems to me that it
is a critic’s duty to let the reader know
where he stands on an issue when it directly
relates to a recording like this one. After
all, proceeds from the sale of the “No
Nukes” album will be going to groups
lobbying against nuclear power, and it
would have been hypocritical to recom-
mend the set if I were in fact pro-nuke.

Simels vs. CSN

® [ just knew Steve Simels couldn’t resist,
in reviewing the “No Nukes” album
(March), another groundless, pointless
swipe at Crosby, Stills, and Nash—you
know, the people who haven’t “written or
sung a decent new song since 1970.” I find
myself wondering what can be made of a
record critic who has yet to write a valid,
coherent review. I think I may have the an-
swer: Mr. Simels finds albums “delicious”
and therefore never gets to hear the best
parts.
BRUCE CAMPBELL
Port Jefferson, N.Y.

Webster’s New Collegiate Dictionary re-
plies: delicious—affording exquisite pleas-

ure; delightful.

STEREO REVIEW
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Now there are two approaches to low THD.
Ours gives you better sound.

Harman Kardon introduces
low negative feedback design
for inaudible TIM distortion.

For the last few years, audio manu-
facturers have been rushing to bring you
newer, lower THD levels in their ampli-
fier sections. And every year, they’ve
accomplished this the simplest way they
could. By adding negative feedback, a
form of electronic compensation.

Unfortunately, this “cure” for
THD —typically 60-80dB of negative
feedback —creates another form of dis-
tortion. Transient Intermodulation Dis-
tortion, or TIM, which does far more to
degrade the music than THD.

AtHarman Kardon, we lowered
THD the right way. With a unique cir-
cuitdesign (U.S. Patent #4,176,323)
that lets us use just a fraction of the neg-
ative feedback typically used.

The result is our new hk700 series
High Technology Separates. Built
around our low negative feedback amp/
preamp combination that delivers a
crystal clear, totally transparent 65
watts per channel. You can also choose
from a full-featured digital tuner, a
phase locked analog tuner, and the most
advanced cassette deck on the market.

The world’s first cassette deck
with Dolby* HX.

Our new metal cassette deck goes
beyond metal. It features the all new
Dolby HX circuitry for an extra 10dB
high frequency headroom and an aston-
ishing 68dB signal-to-noise ratio. With
Dolby HX, even an inexpensive tape
can perform like a premium metal tape.
And a premium metal tape sounds
unbelievable.

Our new separates look as good as
they sound. Each measures a mere 15”
wide x 3" high. As you can see, they
stack beautifully.

We suggest you audition them. But
only if you’re serious. Once you hear
the difference low negative feedback
can make, you’ll never settle for any-
thing less.

(For the location of the Harman
Kardon dealer nearest you, call toll-free
1-800-528-6050 ext. 870.)

“Dolby and the double-D symbol are trademarks of Dolby
Laboratories Inc

harmai

55 Ames Court, Plainview, NY 11803

In Canada, E.S. Gould Marketing,
Montreal.
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An Accessory for
Improving the
Stereo Image

O The Model 801 Omnisonic imager from
Omnisonix, Ltd., is claimed to make sounds
appear to come from many sources in the
listening area, depending on the nature of
the source material. The device, which con-
tains response-shaping, phase-shifting, and
channel cross-coupling circuitry, connects
into the tape-monitor loop of a stereo sys-
tem. Specifications include total harmonic
distortion of less than 0.005 per cent from
10 to 20,000 Hz and a signal-to-noise ratio
of greater than 98 dB. Input impedance is
greater than 25,000 ohms, output imped-
ance is less than 200 ohms, and the maxi-
mum output level is 8.5 volts. The unit
measures 10 x 6 x 414 inches and weighs
about 2 pounds. Price: $179.95. Omnisonix,
Ltd., Dept. SR, P.O. Box 307, Wallingford,
Conn. 06492,
Circle 120 on reader service card

NAD Receiver Has
“Soft Clipping”’
Feature

[0 Inaddition to a continuous power output
into 8 ohms of 20 watts per channel at no
more than 0.02 per cent total harmonic dis-
tortion (THD) from 20 to 20,000 Hz, the
NAD 7020 AM/FM stereo receiver has an
IHF dynamic headroom of 3 dB. It can de-
liver a maximum short-term power of 72
watts per channel into 2-ohm loads. Figures
for intermodulation distortion are less than
0.02 per cent, as is the specification for
transient intermodulation distortion. The
power-amplifier section also has a soft-clip-
ping feature that provides an audibly
smoother overload characteristic. The elec-
trically separable preamp section has a
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phono preamp designed for low noise with a
cartridge connected, minimum cartridge-
impedance interaction, and wide dynamic
range. The infrasonic filter has a —3-dB
point at 15 Hz and falls off at 24 dB per
octave. The 12-dB-per-octave ultrasonic fil-
ter has a —3-dB point at 35 kHz. The tone
controls are designed to operate without al-
tering the frequency balance in the mid-
range. The FM tuner, with a PLL multiplex
plex decoder, has an IHF usable-sensitivity
rating of 1.9 microvolts (10.8 dBf), 42 dB
channel separation at 1 kHz, and 65 dB al-
ternate-channel selectivity. The FM THD
at 100 per cent modulation with a 1-kHz
signal is 0.2 per cent in mono. An IC pro-
vides the AM circuitry. The front panel has
switching for two sets of speakers and one
tape deck. Dimensions are 434 x 16142 x 912
inches, and weight is 15 pounds. Price:
$330.
Circle 121 on reader service card

Cambridge Physics’
Two-way Vented
Speaker System

O The Cambridge 208 is a small two-way
ducted-port system said to have a flatter
low-end frequency response without the
usual penalty of low efficiency. The unit’s
8-inch woofer has a long-throw bifilar-
wound voice coil; crossover to the 1l-inch
tweeter is at 2,000 Hz. Tweeter level is vari-
able over a 5-dB range. Overall frequency
response is within =2 dB from 50 to 20,000
Hz. The cabinet, made of a walnut veneer
over a compressed-wood core, measures 11
x 19 x 10 inches and weighs 25 pounds.
Price: $129. Cambridge Physics, Inc.,
Dept. SR, 26 Fox Road, Waltham, Mass.
02154.
Circle 122 on reader service card

Radio Shack’s
Open-reel Deck

O The Realistic TR-3000 quarter-track
open-reel deck has three heads with off-the-
tape monitoring. The deck’s pushbutton-ac-
tivated full-logic solenoid transport control
provides a constant tape tension that allows
switching from the fast-wind modes to play
without tape spills or breakage. The two
reel motors are high-torque units while the
capstan is driven by a servo-controlled mo-
tor. Bias and equalization switches optimize
the machine for high-bias or normal tapes.
Independent mike and line inputs permit
built-in mixing. The 7'2- and 33%s-ips ma-
chine has a specified frequency resporse of
30 to 20,000 Hz +1.5 dB at 712 ips. Total
harmonic distortion is 0.9 per cent at 0 VU.
Wow and flutter at 714 ips is 0.06 per cent
(weighted rms). Dimensions are 1274 x 163
x 9 inches. Price: $499.95.
Circle 123 on reader service card

Antistatic
Record Sleeves
From Empire

O Audio Groome record sleeves from Em-
pire Scientific Corp. are claimed to be tear-
proof. Lining is a high-density polyvinyl
plastic selected because of its similarity to
record vinyl. It is claimed that the liner will

{Continued on page 18)
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Music has gone through many
transitions. lts rhythms, tones and
forms have changed dramatically. As
have the means of reproducing it.
From the first wax cylinder to today’s
music machine: the TDK cassette.

TDK pioneering in ferrite tech-
nology began over forty years ago.
This led TDK engineers to develop
microscopic particles which, through
their long shape and uniform size,

‘ ' could translate

flawless sound. By
1968 TDK had
created TDK $D; The
world’s first high
fidelity cassette. In
NN 1975, TDK created a
revolunon Super Awlyn Ultra-
refined gamma-ferric oxide particles
were bombarded with cobalt in a pro-
prietary ion-adsorption process. The
resulting TDK SA cassette had higher
signal to noise. Higher coercivity. Low
noise. A maximum output level
superior to anything heard before.
Overnight, TDK SA became the high
bias reference.
©1980 TDK Electronics Corp., Garden City, N:Y-11530

magnetic energy into

- straight. All along the way,

TDK has a philosophy of sound.
A belief that total performance is the
outcome of a perfect interplay be-
tween the parts. It all begins with Part
One, the TDK tape. Magnetic powder
is first converted into TDK magnetic
material in the form of a coating paint

or binder. On a giant rotary press and

in a dust-free atmosphere,
jumbo rolls of tensilized
polyester are coated evenly
with TDK binder. The tape rols
are edited and leader is in-
serted at precise intervals. Sur-
gically sharp knives then cut
the tape into predetérmined
widths. The edges perfectly

TDK tape undergoes thou-
sandsof ehecks. lt's polished to
micron smoothness to give bet-
ter head contact, increase sen-
sitivity and maintain stable
output. TDK binder, recently
improved, packs more parti-
cles on the tape surface. And
the whole process is done au-
tomatically. Centrolled by a
central compucer brain. From

° CIRCLE NO. 55 ON READER SERVICE CARD

the very first, TDK tape runs true. And
so does the sound.

The TDK story will unfold in fu-
ture chapters. You’ll learn about other
key parts and their sound synergy in a
TDK cassette. And you'll draw only one
conclusion. Music is the sum of
its parts.

STDIK.

The machine for your machine
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THE AUDIO PRO TA-150
AM/FM RECEIVER

The finest

audio component
st do more
than merely
sound good.

For an audio component to be
the absolute finest, it must satisty
all design parameters.

Audiophiles tell us the ideal com-
ponent is a straight wire with gain.
The TA-150’s all-electronic design
comes closest, which helps explain
why its sound rivals the finest
separates.

Scientists tell us the perfect
machine would have no moving
parts. The TA-150 has but one, a
single programmable knob.

Designers tell us that form must
follow function. The beauty of the
TA-150 is that the world’s most
sophisticated receiver is also the
easiest to operate.

Sound, science, and style. The
total design approach to audio.

For more information and

your nearest dealer

CALL TOLL FREE 800-638-0228
Maryland: 0-459-3292 COLLECT.
Metro D.C. 459-3292

audio pro
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not cause chemical leaching from the rec-
ord surface and that it eliminates static
build-up. The liner wraps around the edge
of the disc, eliminating dust pick-up from
the paper outer sleeve. The outer sleeve has
pre-printed blanks for writing in disc infor-
mation such as the number of playings.
Price: $2.50 for a package containing ten
sleeves; available in record shops.

Technics’ Class A
Power Amplifier

0 The Technics SE-A3 power amplifier
(from the company’s recording and broad-
cast division) features class-A circuitry.
Rated power output is 200 watts per chan-
nel into 8 ohms with no more than 0.002 per
cent total harmonic distortion from 20 to
20,000 Hz. Signal-to-noise ratio is 123 dB
referenced to full output power. Other as-
pects of the unit’s design are direct coupling
throughout, independent left- and right-
channel power transformers, low-induc-
tance power-supply capacitors, fast-re-
sponse power meters with 0.01- to 300-watt
display ranges, and switching for two speak-
er systems. Price: $1,300.
Circle 124 on reader service card

Component-style
Deck from Kenwood

[0 One of a new series of similarly styled
automotive units from Kenwood is the
KXC-757 cassette deck. Incorporating au-
to-reverse and Dolby circuits, the deck also
includes Kenwood’s cassette-standby fea-
ture, operable in conjunction with the KTC-

18

767 tuner, which switches on a previously
cued-up cassette when radio reception falls
below acceptable limits. In addition to Sen-
dust heads, the KXC-757 features volume-
control and cassette-well illumination, auto-
matic cassette ejection when the ignition
key is turned off, and bidirectional tape ad-
vance that automatically locates the gaps
between selections. The deck is adjustable
for CrO, and metal tape as well; frequency
response with conventional ferric tape is
said to be 30 to 16,000 Hz. Wow and flutter
are rated at less than 0.12 per cent (wrms),
and the signal-to-noise ratio is 60 dB with
Dolby activated. The KXC-757 measures
61116 X 61/2 x 21k inches. Price: $269.
Circle 125 on reader service card

Sanyo’s AM/FM
Receiver with
Cassette Player

O Sanyo’s in-dash Model FT C8 receiver/
cassette player is supplied with two inter-
changeable Plexiglas dial plates—one for
vertical mounting and the other for horizon-
tal—for use in cars requiring either ar-
rangement. Featured is Sanyo’s Automatic
Music Select System (AMSS), which can
scan the tape in either fast-forward or re-
wind modes to locate and play the next se-
lection. In addition to normal manual re-
verse, the unit incorporates autoreverse to
change tape direction at the end of the cas-
sette. The FT C8 also includes separate
bass and treble controls, an FET front end
and PLL MPX decoder in the FM tuner
section, and a fader control to adjust sound
levels between front and back speakers. The
face plate is reversible, being black on one

(Continued on page 21}
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The 1980 Mazda RX-7 GS

Justone look is all it takes to appreciate
the exceptional value of the Mazda RX-7
versus Datsun 280Z X or Porsche 924.

As remarkable as the Mazda
RX-7 is on its own merits, it looks
all the better when compared
with the competition. Because the
sleek, aerodynamic RX-7 is vir-
tually everything you could want
in a refined sports car—at an
almost unbelievable price.

It can reach 0-50 in 6.3 seconds.
Its inherently compact rotary en-
gine is placed behind the front
axle, for ideal weight distribution
and superb handling.

In auto racing, a specially-
prepared RX-7 won its class at the
Daytona 24-hour race. Another
RX-7 set a world speed record at
Bonneville.

The smoothness of the rotary
engine makes the RX-7 a quiet
sports car. All this performance
from a car that can attain excellent
gas mileage on the open road.
EST. 2 ESTEY

mpg hwy mpg

But the front mid-engine RX-7
offers infinitely more than
performance. It also provides
extraordinary comfort.

So if you know what you want
in a sports car, and you don't
want to pay a king’s ransom to get
it, take a look at the RX-7 GS or S
Model. The beautifully-styled,
high-mileage, high-performance
sports cars from Mazda.

You're also going to

like the looks of RX-7 GS
standard features.

+ AM/FM stereo radio with power
antenna * Side-window demis-
ters » Cut-pile carpeting « Tinted
glass ¢ 5-speed « Tachometer

* Styled steel wheels « Steel-
belted radial tires ¢« Front and rear
stabilizer bars + Ventilated front
disc and finned rear drum brakes
with power assist * Electric
remote hatch release. 3-speed
automatic transmission, air con-
ditioning, aluminum wheels and
sun roof available as options.

°8395°

*Manufacturcer’s suggested retail price for GS
Model shown. S Model $7645. Slightly higher
in California. Actual prices established by deal-
ers. Taxes, license, freight, optional equipment
and any other dealer charges are extra. (Wide
alloy wheels shown $275-$295.) All prices
subject to change without notice.

**EPA estimates for comparison purposes for GS
Model with 5-spd. trans. The mileage you get
may vary depending on how fast you drive, the
weather, and trip length. The actual highwa
mileage will probably be less. California,
estimated mpg, 27 estimated highway mpg.

Mazda’s rotary engine licensed by NSU-WANKEL.

maZbDa
==

The more you look,

the more you like.




Yamaha's new PX-2, the flagship of a remarkable new
series of turntables from Yamaha, is destined to become the
new standard of the audio industry. It is a masterpiece in the
art of music reproduction. Totally in a class by itself.

T\ CROSSOVER FREQUENCY
\ 12 Hz “leas! effect” point

One of the major performance advancements on the PX-2
is Yamaha's unique optimum mass straight tonearm assembly.
This design concept is Yamaha's direct challenge to the industry
trend of low-mass tonearms. Among the most significant
benefits of optimum mass is that it specifically addresses two
of the most critical elements of music signal tonal quality —
tonearm resonant frequency characteristics and high tracka-
bility with a wide range of cartridges. Tonearm mass is such
a critical element in sound reproduction (especially in the low
and high frequency ranges) that Yamaha has designed this
optimurm mass tonearm to insure its resonance {requency is
at the “least effect” point. (See graph.) As a further benefit,
the vast majority of available cartridges can be effectively

matched with the Yamaha tonearm. Even MC types.

But the optimum mass tonearm is only one factor that
puts the PX-2 in a class by itself. There's much more. Like
an extraordinary 80dB S/N ratio, with incredibly accurate
tangential tracking —constantly monitored by an opto-electronic
sensor. The PX-2 is also a study in durability with its solid,
anti-resonant monolithic diecast aluminum base. And the com-
bined effect of the hefty platter and the heavy-duty DC motor
depresses wow and flutter to below 0.01%.

Yet with all this performance, the PX-2 is deceptively easy
to operate. All the microprocessor-activated controls are easily
accessible —without lifting the dustcover.

The balance of the turntables in our new line (the P-750,
P-550, P-450 and
P-350) all incorpor-
ate this same op-
timum mass tonearm
philosophy. Each
will set new stand-
ards for performance
per dollar invested.

Visit your local
Yamaha Audio
Specialty Dealer
for a personal test

: of our remarkable
PX-2 and the other superb turntables in our new series. You'll
hear music that's truly in a class by itself.

For more information write us at Yamaha, Audio Division,
P.O. Box 6600, Buena Park, CA 90622.

*Yamaha cartridges shown (MC-1X and MC-7) on both models are optional
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side and brushed aluminum on the other. A
local/distant switch is included, as is an up/
down control for electric antennas. Fre-
quency response is 80 to 20,000 Hz, and
power output is rated at 42 watts per chan-
nel. Price: $129.95.

Circle 126 on reader service card

Two-speed Deck
From Marantz

[0 The SD 4000 cassette deck operates at
17 ips and is said to give extended high-
frequency response, improved dynamic
range, and reduced wow and flutter at 3%
ips. The deck also has three heads to give
off-the-tape monitoring capability with
double Dolby circuits. The unit’s Sendust-
alloy heads provide the high-bias-level per-
formance necessary for metal tapes in addi-
tion to superior high-frequency perfor-
mance and long life. A CompuSkip feature
will automatically seek out the next pro-
gram selection in rewind or fast-forward
modes. The rack-mountable unit also has
LED peak-level meters, mike/line mixing,
switchable multiplex filter, and bias and
equalization settings for normal, CrO,,
FeCr, and metal tapes. Price: $435.
Circle 127 on reader service card
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3M Beta and VHS
Head Cleaners

tains five minutes of specially formulated
tape that cleans recorder heads of dirt and
debris in less than 30 seconds. A special
process makes it possible for the cleaning
tape to feature a video message which
reads, “When you can read this message
your heads are clean. Stop the recorder
now.” The life of the cleaning tape is deter-
mined by the amount of dirt remcved from
the heads. Prices: VHS, $28.95; Beta-for-
mat, $27.95.
Circle 128 on reader service card

JBE Turntable from
Lights Fantastic

O “Scotch” VHS and Beta-format video-
cassette head cleaners include a prere-
corded message telling the user when the
video heads are clean. Each cassette con-

JUNE 1980

[0 The JBE Series 3 turntable is claimed to
be particularly resistant to acoustic feed-
back. The weight and density of the turnta-
ble’s solid slate base is said to reject outside
disturbances, resonances, and acoustic feed-
back. The 4Vs-pound platter is made of
acrylic materials and solid aluminum. The
two-speed direct-drive chassis rides on four
adjustable “‘microsorber’ feet said to give
high isolation from acoustic feedback. The
DIN peak-weighted wow and flutter is
specified as 0.07 per cent, and DIN
B-weighted average rumble is —73 dB. To
minimize electrical interference with the
motor, arm, or cartridge, the turntable’s
control system and transformer are housed
in a separate acrylic-finish box. The turnta-
ble comes without an arm but with holes
drilled for the standard SME-type mount-
ing. Price: $795. Lights Fantastic, Dept.
SR, 229 Newtown Road, Plainview, N.Y.
11803.

NOTICE: All product descriptions and specifications
quoted in these columns are based on materials sup-
plied by the manufacturers.

Domaestic inflation and fluctuations in the value of
the dollar overseas affect the price of merchandise
imported into this country. Please be aware that
prices quoted in this issue are subject to change.
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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
cn 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 tities and artists.

ALLLABELS AVAILABLE
including most imports through special
custom ordering service. If we don't
stock it we’ll get it for you.

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 worid of music;
concerts, critiques, new releases . . . special
super-sale listings at discounts of up to 73%.

DISCOUNT
ACCESSORY GUIDE

Dia'm_ond 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% IRONM-CLAD
GUARANTEES
on all preducts 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 all 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.

D SR G G N S G D Ga S D CED R S S T e am e v
DISCOUNT MUSIC CLUB, INC  9-0680

: 650 Main Street, New Rochelie N 1 10801:
] i
1 NAME [}
] I
! i
1 ADDRESS ]
: ]
1 CiTY :
] |
[ ] 1
8 STATE ZIP [

Cansoasveaseasssesmeaesssans’
CIRCLE NO. 14 ON READER SERVICE CARD



I! sounds
like music.

Interface:C Series ||
is the fulfillment of

Om .
our six-year asso-

’. . ciation with optimally

eries

vented speakers based
on the theories of
A.N.Thiele — speaker
designs first introduced
by Electro-Voice in 1973.
The Interface:C offers
you aunigue combination
of high efficiency ard
high power capacity —the
only way to accurately
reproduce the 120 + dB
peak sound pressure
levels found in some
types of live music.

The SuperDome™
tweeter, an E-V exclusive,

@0

m and the VMR™ vented
midrange driver, the first
to apply optimally vented
design to mid frequen-

cies, ensure your music
is.reproduced without
the coloration normally
found in other high-
efficiency drivers. An
honest 30 Hz low end
totally eliminates the
need for expensive sub-

woofer assemblies.

When you spend 1,000

for a speaker system,
get your money's worth.
Audition the Interface:C
Series Il at your nearest
Interface dealer. If you
want a speaker that
sounds like music, the
Interface: C Series is
the one you'li buy.

Elecholoice’

c‘gUlbﬁ company

800 Cecil Street, Buchanan, Michigan 49107

IVEN this issue’s focus on the subject of
highway hi-fi, I am departing from
the usual format of this column in order to
address myself to those questions that are
(or should be) most frequently asked about
car-stereo equipment. Since I find that the
car-stereo marketplace is, at the moment, a
confused combination of art, science, and
silliness, some of my views may be at odds
with your own opinions or what you have
been told elsewhere. Nevertheless . . .

Q What do you mean when you refer to
« car-stereo ‘silliness’’?

From my point of view, it appears that
A. much of the equipment is designed
for a rather unsophisticated consumer,
someone who is entranced by a multiplicity
of knobs, buttons, flashing LEDs, and lots
of power (or at least mid-bass boost), none
of which necessarily make much of a contri-
bution to the sound quality in a car.

How has this flood of unsophisticated
Q « apparatus come about?

In my view, it is a natural consequence
A . and extension of the car owner’s urge
to “accessorize” his vehicle. Much has been
written in the past about Americans’ love
affairs with their cars and their tendency to
convert their vehicles into living rooms (or
bedrooms) on wheels—even before the pop-
ularity of the van. The urge to customize is
expressed both by chrome-plated engine
blocks and over-kill car stereos. The big
difference is that only another car lover is
likely to appreciate a chrome job, while
anyone with two ears—whether car lover or
not—is likely to be impressed by a 100-dB
or so sound-pressure level (SPL) of car-
stereo mid-fi rattling his ear drums.

How much amplifier power do I need
Q « inacar?

This is a difficult question which is
A. answered to some degree in Ivan
Berger’s article elsewhere in this issue. First
of all, how loud a sound do you want? I
think it’s a bad—or even fatal—mistake to
drive in any metropolitan area with a car
stereo playing loud enough to drown out
fire, ambulance, or police sirens. Of course,

that doesn’t mean that your system
shouldn’t have the potential to play very
loud, but loud without clean will be psycho-
logically wearing in very short order.

In a car’s closed environment sound pres-
sures are established fairly easily (an analo-
gy can be made to headphone listening—if
you don’t carry it too far). Given the rea-
sonably efficient drivers sold for car use,
super-power amplifiers aren’t needed unless
your intention is to draw blood from the
ears of listeners. However, since car-stereo
equipment does not fall under the jurisdic-
tion of the Federal Trade Commission’s
“truth in power-output” advertising rule,
some manufacturers rate their equipment
somewhat optimistically. A few published
power ratings of, say, 40 or 50 watts, when
properly deflated, could well turn out to be
close to 10 watts per channel at 5 per cent
distortion. This means that an amplifier
which, on paper, seems over-powered for
your needs may work out just right.

I've found that a real 50-watt-per-chan-
nel car power amplifier with legitimate hi-fi
specs (in regard to frequency response and
distortion levels) and driving a good pair of
6 x 9-inch, 20-ounce-magnet coaxials in the
rear deck of a full-size car is capable of
producing a measured 110 dB on peaks
without distorting. I suggest, therefore, that
20 watts or so per channel should produce
as much loudness as most people would
want, as long as the 20 watts are real and
not merely a wish-fulfillment fantasy of the
manufacturer.

What are your suggestions on car
« speakers?

For starters, you must realize that car
A . speakers are far more difficult to
select, install (mechanically), and position
(acoustically) than home speakers (I almost
wrote “‘equivalent” home speakers, but
there is no real equivalency involved). First
of all, the bass performance of a car speaker
cannot go much below 70-80 Hz or so
unless the speaker is equalized or mounted
with its rear “‘loaded” by the trunk.

In my opinion, unless you want to play
your car stereo very loud, a two-way system
is adequate, except that it may present
problems in respect to acoustic perspective.

(Continued on page 24)
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You’re in control
by remote control.

Simply plug in The Controller™
and the BSR System X-10'modules,
and control lights and appliances
anywhere in the house by pressing a
few buttons. So it's easy to take control.

There’s no end to all
of the control you’ve got.

You can turn on the TV, radio or
stereo in the morning to help you wake
up without getting up from bed. Or at
night, turn on the lights before going
downstairs so you don't have to fumble
in the dark. Turn off unnecessary lights
and help get your electric bill under
control. Or, dim the lights and save
energy, too.

And when it's time to turn in, just
push a button and turn everything off.
And sleep soundly. But, if you hear a
strange noise in the middle of the night,
you can press a button to turn on all the
lights and scare the daylights out of an
intruder.

The Controller is designed to
conirol every roomin the
house.

By pressing the buttons on the
Command Console keyboard,
command signals are transmitted over

<4y

existing household wiring to the
module of your choice. The Lamp
Module turns on, off or dims any
incandescent lamp up to 300 watts.
The Appliance Module turns
appliances like TVs, window fans or

stereos on and off. And the Wall Switch

Module is designed to turn on, off or
dim any light or lamp up to 500 watls
normally operated by a wall switch.
There's even a Cordless Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet
away. So there's plenty of control for
everyone.
Simplicity is built into
the system.
No special wiring is
needed. Simpwy plug The
Controller Comimana

in any room of the house.
Set your personal house code on the
console. Then plug your lamps and

System X-10™

<7 44
T

Console into any wall outlet

plug-in”remote control system
Fever need for your home.

FUNCTIONS
__ON £ND OFF

FUNCTIONS:
ON, OFF, BRIGHTEN
AND CIM

FUNCTIONS: i
ON, OFF, BRIGHTEN
AND DIM

appliances into the appropriate
modules. Set the individual unit code
on each moduie to correspond to the
appropriate button on the Command
Console keyboard. Plug in the
modules. And you're ready to take
control.

For under $100; everything’s
under control.

The Controller Starter Kit comes with
a Command Console and modules to
control lights and appliances at three
locations. The system is also sold
separately, so you can add to it at any
time. And stay in control.

3IR| THE CONTROLLER!
B S H Everything’s uinder conirol.

BSR (USA) Lid., Blauvelt, N.Y. 10913. BSR (Canada) Ltd., Toronto, Ontario.
CIRCLE NO. 8 ON READER SERVICE CARD
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profoundly movmg,

MBdel ATH-F
Ekectret Gondefiser
Stereophones $149.35,

@ ‘

There are so many distractions...
even at home. Household noises,

It’s all too rare when you can

traffic, and perhaps acoustics or loud-

speakers which limit enjoyment.

Now we've made it simple.
Audio-Technica ATH-7 Stereophones
werTe created for those moments when
you yearn to close your eyes to the
world and find a private space
occupied only by you, the composer,
and the performers.

So light, comfortable, and cool
you are hardly aware of their
presence. With the cutside world
mutied as you concentrate on every
nuarice, every transparent detail...
or simply luxuriate in the conductcr’s

fully immerse yourself in music.

Cther AT models
from $23.95.

close-up world of sonic pleasure.

Best of all, with ATH-7 Stereo-
phones you give up nothing in sound
quality. Nothing. Listen critically to
the frequency response range, dyna-
mic range, output level, anc overall
freedom from distortion. ATH-7
Stereophones have proved themselves
in direct comparison with the most
distinguished loudspeaker systems yet
developed, regardless of price.

Enter our private world of audio
pleasure today. You'll never want to
leave. AUDIO-TECHNICA, d.S., INC,,
33 Shiawassee Avenue, Dept. 60F,
Fairlawn, Ohio 44313. In Canada:
Audio Specialists, Ine., N\ontreal P Q.

-tec

AUDKETECHNICA PROFESSIONAL AND HOME PRODUCTS FOR BETTER SOUKD

§ VEGTORALIGNED™
PHONO CARTRIDGES

AUDIOPHIL L FEGORD CARE STEREOPHONES
& TONE wAME REGORDS. FR0DUCTS
AND AGCESSORES

MICROPHONSS

I, for one, dislike having the main sound
source behind me, as it is in rear-deck-only
installations. Some manufacturers have
three-way separate systems with the woofer
meant for bass-efficient rear-deck installa-
tion and the midrange/tweeter to be
mounted up front somewhere. That might
seem to be a good idea—except that many
of the current systems are badly designed in
respect to their crossover points. With the
woofer operating up to 1,000 Hz or so, there
is too much directional information coming
from the rear most of the time. I'm not a
firm believer in the importance of phase-
aligning speaker systems, but having a
high-crossover woofer at the rear of the car
and high-frequency reproducers up front is
psychoacoustically ridiculous. The right
way to do it is to put the crossover from the
trunk-mounted woofer at 200 Hz or so and
have the front- or door-mounted midrange/
tweeter unit operate from 200 Hz on up.
And if equalization is used, the woofer
doesn’t have to be trunk-mounted.

How do you feel about the use of
« graphic equalizers?

A I think they’re a good idea, but five
« bands are all that most users can
cope with. They can restore the bass lost
through inadequate mounting or excessively
heavy magnets, but heavy bass boost
applied to a speaker whose cone suspension
and voice coil aren’t designed to take it will
cause damage. A bass boost of “only” 3 dB
is equivalent to double the power applied
from the amplifier. How do you know when
you’ve become excessive in your equaliza-
tion demands? If your previously clean
sound becomes muddy or harsh or you hear
snapping sounds on peaks, you are about to
be in trouble or already are. Excessive
treble boost will give no early warning—
your tweeters will just quietly burn out.

How can I keep my car-stereo equip-
Q. ment from being stolen?

You can’t. But many of the same
A. general rules and precautions that
help prevent your entire car from being
stolen will help. Anyone who announces to
the world with a manufacturer-supplied
window decal that there’'s a Sonoconic
speaker or a Kuzocorder receiver installed
in his car is asking someone to de-install it
surreptitiously. Other advertisements, such
as loud free concerts in the parking lot or
cassettes strewn on your dashboard, are also
come-and-get-it invites. In other words, be
discreet and avoid the temptation to show
off your equipment visually or sonically. It
may be so impressive that others can’t wait
to make it their own.

FINALLY, if you're not going to do the
installation yourself (see the note at the
end of Ivan Berger’s article), choose your
installer with a great deal of care, perhaps
as much as you brought to bear on your
choice of equipment. Although an install-
er’s working position may be similar to
Michelangelo’s when dealing with the Sis-
tine Chapel ceiling, he surely won’t have the
same degree of aesthetic good sense. In
short, discuss with him where each element
of your system is to be mounted rather than
leaving the decision up to him. O

STEREQO REVIEW



BASY PRO III
is the only one for the road.

Today’s more sophisticated car
fape systems are every bit as good as
many home sound systems —until you
start your engine. Then, engine noise,
wind, tire whine and car vibration all
begin to compete with the sound of your
stereo. Until now, the listening environ-
ment of a moving car was something
less than a moving experience. PRO 111
has changed all that.

There’s an “exira’ in every cassette.
Since the playback equalization
of most car stereo systems is 120-us,
D, GO we designed
PRO Il at
70-us. This
gives you an
“extra bright-
ness” during
playback, and
it gives your
high frequen-
cles an added
boost that
stand out
dramatically

, amd
10 oveEome road and CaT ROISe.

above ambient car noise.

JUNE 1980

Two different layers
make all the difference.

PRO III has two separate tape
layers for peak performance even
under the most difficult listening condi-
tions. The top layer is pure chromium
dioxide for unsurpassed highs and low
background noise. The bottom layer is
ferric oxide for superior lows and great

professmnal -1
ferrlchromeIFeCr) posmon

PRO I normal bias.
No tape can be reccrded
Jouder or driven harder.

PRO It high bias.
Extremely sensitive tape
for the best and most
demanding recordings.

middle frequencies. And it also gives .
you higher record-
ing levels, so you
get clearer, louder
playback without
cranking up your
volurme conirol
to compensate.

- ditterent oxide
for"extra bright* playback ncar
steTeo systorns.

The guarantes
of a lifetime.
Like every BASF Professional
Tape, PRO Il comes with a lifetime
guarantee that covers everything.
Should any BASF cassette tape ever
fail for omy reason, we'll replace it at
no cosl. PRO III also comes with our
patented “Jam-Proof” Security Mecha-
nism-a BASF exclusive that provides
smooth, exact winding, alleviates wow
and flutter, and puts an end to tape
jamming.
Use a tape cassette that gefs the most
out of your car's sound system. Get the
new PROIII from BASF 1t s the car tape.

Crosby Drive, Bedford Massachusetts 01730
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ItS called print-through.

And if you think 1t interferes with your
reading, you should hear what it does
to your listening.

It happens on tape that has low
magnetic stability. Music on one
layer of the tape is transferred to
music on an adjacent layer,causing
an echo.

At Maxell, we've designed our
tape for superior magnetic stability.
Sowhat§ happening to the opposite
page won't happen to your music.

You see,we believe you should only
hear the music you want to hear.

Nothmg less and nothmg more.




Larry Klein

TURN THE (CAR) RADIO ON

IT might not be evident from the tongue-
in-cheek cover of this month’s issue, but
car-stereo cassette/receivers are physically
small and designed to put hi-fi into your car
with relative ease. It was not always thus;
there was once a time when installing even a
radio in a car was a Herculean task.

The very first car radios weren’t even car
radios-—they were just big, bulky, battery-
operated sets that people dragged out of
their living rooms and manhandled into
their cars. They worked very nicely, if
clumsily, for, say, a picnic: the radio would
operate on its own batteries when the car’s
engine was off, but the electrical interfer-
ence generated by the engine’s ignition
made the radio useless when the motor was
running. And so, in the late Twenties and
early Thirties, some drivers whose love for
radio was stronger than their good sense be-
gan actually installing special car radios
rather than just parking home sets on the
back seat. It was a process that could take
as much as a week in some cases; much of
the car had to be dismantled and, with luck,
reassembled around the radio’s several scat-
tered parts. The size of such a radio could
range from that of a present-day large car
battery to that of a tool box, and it was con-
nected to an electromagnetic speaker in an
enclosure about the size of a hat box. The
controls (volume and tuning) were usually
in a small “remote-control” module meant
to be clamped to the steering column and
connected to the main radio chassis through
a mechanical cable linkage. The ‘‘aerial”
was frequently a large chicken-wire grid in-
stalled in the roof. A special large and
heavy battery (or two) had to be installed
under the floor boards. Even with all this,
the radio would still produce nothing but
noise when the motor was running. Eventu-
ally ignition and other electrical noises were
eliminated by the use of devices called sup-
pressors for the spark plugs, generator, and
breaker points, as well as by putting the re-
ceiver itself in a shielding copper box.

All of this was, of course, an unforgivably
complicated installation procedure, so man-
ufacturers such as Chrysler, Studebaker,
Dodge, Pierce-Arrow, and others shortly
began building their cars with modifica-
tions (roof antennas and floor cutouts) that
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would make it possible to accommodate ra-
dios. Some early photos show home-grown
antennas strung high over a car on T-bar
mounts, front and back, that looked like
nothing so much as the backyard clothes
line. And car radio was so much of a novelty
that “radio locks” came into use in open
cars to prevent passersby from turning the
radio on for a quick listen, then wandering
off and leaving it to drain the battery.
Even the law conspired against the early
car-radio buff. More than one locality tried
to pass ordinances against car radios on the
grounds that they could distract the driver,
divert his attention, make him fall asleep, or
distract drivers of other cars. The Radio
Manufacturers Association (RMA) suc-
cessfully fought this legalistic busybodying.
A curious sidelight was early police use
of radio. The Chicago force was among the
first (c. 1930) to make use of radio, but not
as it’s done today. They simply installed or-
dinary receivers in the police cars and had
their messages to them broadcast over radio
station WGN, cutting in on regular pro-
gramming whenever they felt it necessary.
The residents of Chicago might therefore be
listening to the Cliquot Club Eskimos and
suddenly find themselves hearing a real, live
police broadcast. It soon became obvious,

though, that the bad guys had access to the
broadcast band too, and the police got their
own special frequencies in about a year.

The antenna, that chicken-wire grid in
the roof, ran into trouble when Fisher Body
came out with the solid-steel top in 1934,
thus making it necessary to find another
place for the antenna. Just about every oth-
er place was thought of, from the running
board (if you don’t recognize that term, go
look at an old car) to the spare tire. After a
couple of years (once radios were sensitive
enough to use them) someone dreamed up
the beautifully simple whip antenna, and
it’s been in use ever since.

When FM first arrived on the car scene it
did so by way of adaptors that permitted
pickup of FM signals by the then all-AM
radios, by that time all-in-one units about
the size of a cigar box. Involved in its intro-
duction were such companies as Motorola,
Delco, and Automatic Radio—hardly sur-
prising, for they had been in the car-radio
business virtually from its beginning. In the
mid-Fifties transistors began making their
appearance in consumer electronic equip-
ment. The first car radios to use them were
“hybrids’’—part tubes, part solid-state de-
vices. In time the transistor took over com-
pletely, permitting the 12-volt car battery to
be used directly (voltage had to be stepped
up to 200-300 volts for the old tube units).
The tube sets, however, had progressed to
the point where they produced outputs of 10
to 12 watts (push-pull, using a vibrator-
driven step-up transformer power supply),
while the early transistor units could pro-
duce only about 4 watts. Power-supply os-
cillators (electronic vibrators, if you will)
have since been developed to provide the
higher voltages the radio’s output transis-
tors need to yield more power output.

-I-ll—lE further miniaturization afforded by
integrated-circuit chips has enabled engi-
neers and manufacturers to create what
amounts almost to home hi-fi systems even
in a small car. No more wash-line aerials or
copper-shielded radios, no more heavy,
bulky batteries or radios the size of a bread-
box. Now you can get good listening with-
out a lot of hassle—unless, that is, you want
to install four four-way speaker systems
with a separate biamped four-channel pow-
er amplifier, accessory time delay, octave-
band equalization, and . . . . [}

“B" BATTERY

RECEIVER

AERIAL

SPARK PLUG
SUPPRESSORS

DISTRIBUTOR
SUPPRESSOR

GENERATOR
CONDENSER
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fact:
five new Shure Cartridges

feature the technological |
breakthroughs of the V15 Type 1V
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S Shure has written a new chapter in the history of affordable
the M97 Era I “ Serles hi-fi by making the space-agpe technological breakthroughs
h .d o¥g1e;]ncor?parablev15Tgpe ltV'avalﬁab(Ijeina}[c;gmp/etiﬁline

of high-performance, moderately-priced cartridges: the

p OnO cartrl ges M9‘7gErapr Series Phono Cartridégs, available wglthfxve

diffarent interchangeable stylus configurations to fit every

Tip system and every budget.
Stylus Tracking The critically acclaimed V15 Type IV is the cartridge that
Model Configuration Force Applications astonished audiophiles with such vanguard features as the
Nude %10 1Vs Dynagﬂc Stablllzerd—whgzlh sxmultan%oushl/ 0\{erctortnes
record-warp caused problems, provides electrostatic
MI7HE Hyperelliptical  grams Highest fidelity neutralization of the record surface, and effectively removes
= . dust and lint from the record—and, the unique telescoped
MO7ED NUde .B”'ad’al Yit01%2 where light stylus assembly which results in lower effective stylus mass
(Elliptical) grams tracking forces and dramatically improved trackability.
%1011, areessential Each ofthese features. ..and more. .. has been
MO7GD Nude Spherical 410172 incorporated in the five cartridges in the M97 Series—there
grams is even an M97 cartridge that offers the low distortion
. . . Hyperelliptical stylus! What's more, every M97 cartridge
MO7EJ Biradial 1Wet03 Where siightly features a unique lateral defiection assembly, called the
{Elliptical) grams heavier tracking  SIDE-GUARD, which responds to side thrusts on the stylus
1410 3 forces are by withdrawing the entire stylus shank and tip safely into the

Ma7B Spherical stylus housing before it can bend.

grams required. So

— - NEW! M97 Series Era IV Phono Cartridges. ..

78 rpm Stylus - Biradial "2to3  For78rpm Five new invitations to the new era in hi-fi.
forallM97's  (Elliptical) grams records.

® i.! -
Shure Brothers inc., 222 Hartrey Ave., Evanston, IL 60204 In Canada: A. C. Simmonds & Sons Limited

Outside the U.S. or Canada, write to Shure Brothers Inc., Attn: Dept. J6 for information on your local Shure distributor.

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
CIRCLE NO. 47 ON READER SERVICE CARD
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Astonishing.

The ALLISON : FOUR® system is small
enough to be carried casily, and lends it-
self to convenient placement in any listen-
ing room. Yet it is large cnough to repro-
duce the bass range with satisfying
solidity and accuracy. Reviewers agree:

“The sound of this diminutive speaker is
nothing less than astonishing.

“Listen to the Four if you possibly can.
It is worth hearing—even if you are not
shopping for a speaker—just for a dem-
onstration of how good a small box

can sound.™

Hirsch-Houck Laboratories
Equipment Test Reports
STEREO REVIEW June, 1978.
Copyright Ziff-Davis Publ. Co.
“We can honestly say that we have never
heard so much bass from such a small
enclosure. ”

Reprinted with the permission of
Australian Hi Fi Stereo Buyers
Guide No. 7

“C’est une gamine charmante qui nous a
surpris par son respect des timbres et de la
dynamique, la grande lisibilité qu’elle
donne de la musique ™

HARMONIE

Mars 1979

. we were able to reproduce piano re-
cordings with the immediacy, presence,
and volume of the instrument itself. The
bass reproduction is very tight and solid,
as well as remarkably extended for such a
small system. Few large systems we have
heard have been more impressive .

Reprinted with the permission of
STEREO Lab Tests
Vol. 11, No. 2, Spring 1978

Such comments would not have been
made unless the high-frequency perfor-
mance was also exceptionally good. The
treble range of the
Allison Four is
produced by a
pair of convex-
i diaphragm tweeters of
our own design and manufacture, availa-
ble only in Allison® loudspeaker systems.

Our informative product catalog is availa-
ble on request.

ALLISON: FOUR $195/$205
(Price varies with shipping distance)

[ —os s,
Seven Tech Circle
Natick, Massachusetts 01760, U.S.A.
® Telephone: (617) 237-2670
CIRCLE NO. 2 ON READER SERVICE CARD
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Tape Talk

By Craig
Stark

Contributing Editor Stark
looks over the setup for
duplicating cassettes

at InSync Laboratories.

Auto Treble Trouble

Although I use good tape recorded on

« good home decks, when I play a dub

on my car cassette system | have frequent

trouble with: (1) a high-pitched “‘whine,”

usually most noticeable toward the end ¢f a

side; and (2) an intermittent loss of highs,

not throughout the entire tape, but modu-

lated at a slow rate. Most of my time in the

car is in the state of Florida, where temper-

atures in a locked automobile tend to soar.
Is this the problem?

DAviD W. AUKAMP

Dunedin, Fla.

The increasing popularity of car-stereo
A. systems has produced a number of
reader inquiries basically similar to this
one. The last time 1 bought a new car 1
checked into the OEM (original-equipment
manufacturer) cassette decks available as a
factory-installed option and decided that 1
would do without until I could afford one of
the few really good, component-class cas-
sette decks that are designed for custom
installation.

Long-distance diagnosis is always dan-
gerous, but I’m inclined to suspect that the
“whine” may well arise from slippage
between the rubber pressure roller and the
back of the tape. There may be too much
take-up tension or too much hold-back ten-
sion (likely to occur toward the ends of a
reel), particularly if the cassette itself is too
tightly wound—a possible result of high
temperatures inside a locked car.

Again, drive-system irregularities may
result in intermittent treble performance,
for they will affect the amount of contact
between the tape and the tape head. A slow
modulation of these irregularities may well
point to a rubber pressure roller that has
become slightly flattened or glazed—either
of which can lead to squeal.

Cassette Head Wear

Some time ago you said that “at the
Q. cassette speed (178 ips) you are far
more likely to wear out the motor bearings
on your deck than you are to wear out the
heads.” Well, I have a deck with a permal-
loy head that has been used less than 1,000

hours, and the head has a definite “wear

groove” I can detect with my fingernail. Is
the head worn out ?

THOMAS DAVID

State College, Pa.

It certainly seems as if you have a
A. worn tape head, and on a consumer
deck that almost certainly calls for replace-
ment rather than a relapping as is often
done on professional machines. A positive
response to the “thumbnail test” certainly
merits attention by a competent technician,
and in the case of a lightly used deck I’d
suggest asking the manufacturer what
gives. Of course, if you have a terribly
cheap machine (you didn’t mention what
you have or what you paid for it), perhaps
your motor bearings are gone too!

Cassette vs. Eight-track

I use both cassettes and eight-track
Q. cartridges extensively, and I think
that better performance is to be found with
cassettes. But why should cassettes be bet-
ter? Is it simply that they don't make
eight-track home decks of comparable
quality, or that the tapes inside the shells
aren’t as good, or what?

BuckNER F. MELTON, JR.
Macon, Ga.

A On a purely theoretical basis it ought
« to be possible to realize a slightly
higher signal-to-noise ratio and a slightly
wider frequency response with a tape sys-
tem that operates at 3% inches per second
(the eight-track cartridge) than with one
that runs at 178 inches per second (the
cassette). As a practical matter of history,
however, eight-track units have been large-
ly a captive of their principal market—the
automobile manufacturers—while cassette
decks have had to prove themselves by
competing primarily in the high-fidelity
market. The result is that the eight-track
medium long ago developed to the point
where it made little economic sense to invest
funds and engineering brains in trying to
improve its quality level. The opposite has
been the case with the development of the
cassette. Thus, the cassette medium has

(Continued on page 32)
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When it comes to fitting any audio or
video recorder, there’s no apparent difference

between Fuji and any other brand of cassettes:

we all fit the same.

But there, the resemblance ends. Be-
cause tapes are manufactured to very different
quality standards with different maternials and
technologies, Fuji's performance is unique.

Take video. Our VHS and Beta cas-
settes improve performance on any recorder.
Providing sharper pictures. More hfelike

color. And freedom from noise and distortion.

In audio, our premium FX-I, FX-II and
low-noise FL set new standards for accurate
sound reproduction. And extended response.

Our revolutionary new Fuji Metal Tape
goes even further. With ultra-wide response.
Dramatically-impraved dynamic range and
sound guality comparable to studio open reel
recordings.

Sa, whatever you're recording—on
whatever brand of recorder—discover how
good your machine really 1s. With Fuji—the
tape that helps it perform so much better.

EUJINTARE

One brand fits all. Better:

Magnetic Tape Division
Fuji Photo Film U.5.A., Inc.
350 Fifth Avenue,

Mew York, New York 10001
(212) 736-3335




IF YOU THINK YOUR STEREO
| DELIVERS GREAT BASS,
ALLOW US TO LOWER’
YOUR STANDARDS.

Right now, your stereo system
doesn’t deliver bass frequencies much
below 50Hz. Simply because that's the
limit of most records, tapes and FM
signals.

But now there's a way to hear the
kind of bass so deep, you actually feel
it. With the dbx Model 110 Subharmonic
Synthesizer.

Technically, what the 110 does is sim-
ple. It samples the low frequency signal
of your music, reproduces it a full
octave lower, and then mixes it back in.

Musically, what the 110 does is
extraordinary. It re-creates the natural
subharmonics of the original sound so
your room vibrates with a depth of bass
you've never heard before. Or felt.
Except in a live performance.

Visit your authorized dbx retailer for
a demonstration.

Because just one listen to the dbx
Model 110, and your standards will be
lowered forever.

dbx, Incorporated, 71 Chapel Street,

Newton, MA 02195. 617/964-3210

dbx

MAKING GOOD SOUND BETTER

CIRCLE NO. 13 ON READER SERVICE CARD

Only the new MMC 20CL
can give your turntable the
performance levels of our
unique single crystal sap-
phire cantilever and a micro-
polished Contact Line
diamond stylus. And our new
universal connector makes
proper installation an effort-

RIGHT less task while it eliminates
. : the weight and
CON "ECT'O“ - e mass of the

common head-
shell. If you have a high
quality turntable, it probably
deserves the MMC 20CL.
See your Bang & Olufsen

THIS TIME

Bang&Olufsen

For Information Write To: Sandy Renquest

Bang & Olufsen of America, Inc., 515 Busse Road, Elk Grove Village, llinots 60007

dealer to make the connection.

CIRCLE NO. 7 ON READER SERVICE CARD

been improved spectacularly (probably)
beyond the expectations of its inventors,
while the last major attempt I know of to
improve the eight-track format’s perform-
ance is over a decade old~—and it died in the
prototype stage.

There are, as well, certain aspects inher-
ent in eight-track design that doom the
format to second-class citizenship in the
high-fidelity community. With an endless-
loop tape—in which you pull the tape out
from the center of the reel and return it to
the circumference of the same reel—rewind
facilities are obviously impossible without a
redesign of the cartridge, and even “fast-
forward™ capabilities are severely strained.
In order for the device to work at all, the
tape layers must constantly s/ip within the
tape pack. Thus, the back surface of the
tape must be lubricated, and when, sooner
or later, some of this rubs off (or a speck of
grit gets in), the delicate friction balance is
upset. At this point the tape begins to wind
itself more and more tightly with each
playing, leading eventually to wow, flutter,
and outright failure.

If you have cartridge selections that you
want to save, then, dub them onto a good
cassette. That’s where your future—and the
industry’s—lies.

Brand-sensitive Treble

My cassette deck gives very good tre-

» ble performance when using a vari-

ety of high-quality rapes, but with one

highly regarded brand of cassette I get

consistently less high-frequency sound,

particularly in the first ten minutes or so of
a side. Can you explain this?

CHARLES CAMPBELL

Indianapolis, Ind.

I can try, for the problem you report
A. has come to my attention several
times, but my response is more speculation
than hard, ascertainable fact. From the
tapes you listed that do work well on your
deck and the one you mentioned that did
not, it is clear that the difficulty does not
arise from differences in bias/equalization
requirements. As a matter of fact, your
first-choice tape and the one you have
problems with are as similar magnetically
as two peas in a pod, so [ suspect that the
problem arises from mechanical rather than
magnetic causes.

In the manufacture of any product, there
are certain “‘tolerances” involved. The
molds used in casting the upper and lower
halves of a plastic cassette shell may be
within the tolerances of the Philips stand-
ard, and the cassette well of your particular
tape deck may also be within permissible
tolerances, yet the specific combination of
tolerances gives a poor result. This appears
to be the case in your situation, but since
you’ve found that certain brands of cas-
settes do work well in your machine, why
not simply stick with them?

Because the number of questions
we receive each month is greater
than we can reply to individually,
only those letters selected for use in
this column can be answered. Sorry!
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Moming Concert

You've driven to the end of the world.  Alone.

The engine is still warm.

Amid the roar of the waves and the cries of the gulls,
you fire up your mobile high-fidelity system for a morning
concert.

What will it be? Bach? Mozart? Perhaps some Keith
Jarrett.

Whatever you choose, your system is equal to the task
because you've chosen ADS.

The ADS Power Plate 100 Automotive Amplifier and the
ADS 300i Automotive Loudspeaker System deliver the
kind of power it takes to be heard above road noise,
engine noise, and ocean waves. And it’s not just brute
power, but power with performance, subtlety and
nuance — qualities collectively known as musical accu-
racy.

Easily the most sophisticated automotive audio com-
ponents available today, the Power Plate 100 amplifier
and 300i speakers are exactly what you'd expect from
f\DS, the company that literally invented mobile high-
idelity.

To find out more about putting an ADS system in
your automobile, write ADS, Dept. SR-15, or call
1-800-824-7888 (California 1-800-852-7777) toll free and
ask for Operator 483.

The more time you spend with your automabile, the
more you owe it to yourself to listen to ADS.

ADS Audio for the
Al critically demanding

Analog & Digital Systems, Inc., One Progress Way, Wilmington, MA 01887 (617) 658-5100



Installation of the Month By pavid Ranada

N a compact and sturdy unit, John An-

dregg of San Francisco has managed to
install not only the electronics of his stereo
system, but his record and tape collection as
well. The top left portion of the home-built,
walnut-veneered cabinet contains, from top
to bottom, a Crown D60 power amplifier, a
Tapco 2200 ten-band equalizer, another
Crown D60, a Crown VFX 2A active cross-
over, and a Heath AR 1500A receiver.

The small drawer just below this “rack”
section holds a top-loading Heath AD 1530
cassette deck, while the drawer just below
that contains cassettes and Mr. Andregg’s
record, tape-deck, and stylus-cleaning ac-
cessories. The large drawers all hold rec-
ords—about sixty discs to a drawer with
enough room left so that one can flip
through the collection. The drawers use
sliders rated for 200-pound loads and will,
in a pinch, safely hold a hundred discs each.
Due to the heavy cabinetry and the large
number of records, the entire installation is
quite massive. Even though it can be moved
on its eight casters, Mr. Andregg says no
acoustic feedback problems find their way
through his Dual 1229 turntable and Shure

V15 Type 111 cartridge. Above the turnta-
ble are two 25-watt miniature floodlights
which may be slid and pivoted on their
mounting rail to fully illuminate a disc—
and its associated dust, dirt, and grime—
without glare. Turntable illumination is an
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excellent idea for any installation, though it
is rare to find it carried out with such
elegance.

Mr. Andregg’s background in electronics
(he is currently employed as a service man-
ager for a computer company) helped him
construct his own loudspeakers using JBL
drivers in home-built enclosures. He biam-~
plifies them using the Crown amplifiers and
crossover. The resulting sound lets him en-
joy his classical, rock, pop, and musical-
comedy recordings at their best. His wood-
working talent comes in handy in his other
hobbies, which include fishing. He makes
his own fishing rods and is now working on
the restoration of an old lapstreak (the ex-
ternal planks overlap as clapboards do)
fishing boat. O

s your system an Installation of the
Month? To find out whether it is, send a
clear snapshot and a brief description of
its components to STEREO REVIEW, Dept.
IOTM, One Park Ave., New York 10016.
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Everyoae knows what ~echnics direct drive does for = .
performance and acauracyim our turntables. That's TeChnlCS
why 73 of the tcp 100 -adio stations that use turn-
tables use Technics direcc-d-ive turntables. Now, for
only $330; you can record ycur cassettes with the
accu-acy of Technics direct drive. And that says a lot
. about the Technics RS-M45.
Sc does its tape transpo-1 system. Especially when
you consider what the RS-M45 has going for it: An
FG s2-vo DC direct-drive capstan motor. And while
0.035% wow and flutter can tell you a lot about our
direct-drive performance, che world’s only limited : 2
© 3-y=a- motor warranty” tel s you a lot more. ' ‘
Equ clly impressive a-e the RS-M45% solenoid con-
trols. They not only make switching from one mode
‘to another simpie and accurate, they also put minimal
strain<ch the tape tramsporz system.
And to put minimal strain on you, there’s the op-
ticral EP-9645 remote conzrol unit. With it, all trans-
por:functions, as well as record mute, can be operated -
from ¥our easy chair.
Just as special are the R$-M45’s fluorescent VU
meters with auto-reset peak-hold. They're fast, elec-
tromic and highly accurate. You'll also like Dolby* NR
and a S/N ratio of 68 dB.
And if our SX recerc and playback heads make CrO,
tape sound great (20 F-z-18 kHz), wait until you hear
the inzreased frequency response (20 Hz-20 kHz) and
extenzdad dynamic range o™ metal.
TPecknics RS-M45. Dvrect drive and solenoid con-
troB say it isn’t your tyoical b330 cassette deck. In
fact, compared to the lead’rg brands, it’s one of a kind.
And that’s very typical of Texhnics.
*Teckni: rrcommended price, but actud price wiil be set by dealers.
+ Limtadi3vsar warranty on the direct-cxive meterand limited 2-year warranty on the
- deck. reimdes labor and pa-ts. Carry-ir servic2. 2naof of purchase required. Warranty is
void ferczimmercial use. §Dolby is a tedemark cf Dolby Laborafcries.
. CIRCLE ND. 5 ON READER SERVICE CARD

How to tape your recoyds
as accurately asTechni
ct-drive turntables play them.
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Technical Talk

By Julian D. Hirsch

La‘rry Klein

e Variations on an Amplifier e

ONE of the fundamental problems in any
type of product evaluation is the inev-
itability of sample-to-sample differences.
No matter how well controlled the manu-
facturing process may be, there will always
be performance variations between individ-
ual samples of a product. Since it is imprac-
ticable to test a large number of samples
(which could provide statistical informa-
tion on such differences), there is always a
risk of drawing unwarranted inferences
from tests of a single sample.

As a rule, we test only a single sample of
any product (two in the case of loudspeak-
ers). A full test of each channel of a stereo
component would nearly double the test
time, but it would add only slightly to our
knowledge of the behavior of a large num-
ber of units. It is therefore our practice to
test both channels of FM tuners and stereo
cartridges completely, but only one channel
of a stereo amplifier, headphone, or tape
deck. In a tape deck we test the Jeft chan-
nel, which is recorded on the edge of the
tape and is most likely to show the effects of
poor head-to-tape contact. And we have
also arbitrarily chosen to test completely
only the left channel of an amplifier. The
only measurements we make on the right
channel are a quick check on clipping power
output and distortion at lower levels to ver-
ify that both channels are performing simi-
larly. If the left channel is “out of spec” for
any reason, we make our full test on the
right channel.

It is our view that the proper operation
(that is, operation completely within the
specifications) of one channel of a stereo
amplifier, even if the other one is not as
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good, is prima facie evidence of its true per-
formance capability. Of course, a malfunc-
tion in some part of the amplifier common
to both channels, such as the power supply
or a protective system, requires testing a
second sample.

It appears that many people are not
aware of the variations—perfectly normal
and not indicative of any fault—that can
exist between different samples of any high-
fidelity product and even between channels
of the same unit. Although a power ampli-
fier is one of the best understood and con-
trolled audio components (with respect to
repeatability of measured performance),
there are still no two samples of the same
model that will measure exactly the same.
We have on a number of occasions tested
two or three samples of a product and have
always found this to be the case.

THE distortion curves for a hypothetical
power amplifier (see page 38) show typical
distortion differences between channels of
the same unit. For convenience we have la-
beled them L and R channels, but they
could just as well have been in two different
amplifiers. Figure | shows that the distor-
tion-vs.-power-output curves at 1,000 Hz
are somewhat different in the two channels.
In general, distortion can increase or de-
crease with increasing power output over
most of the measurement range. At very
low power levels it will usually (but not al-
ways) increase, especially when the meas-
urement is made with a distortion meter
that includes hum in the measurement. We
use a spectrum analyzer that measures only
the distortion components, but even so there

Tested This Month

is a tendency for the distortion to increase
at very low power outputs.

At intermediate power outputs most am-
plifiers have their lowest distortion—most,
but not all (note that the maximum distor-
tion in the right channel occurs at about
2 watts, a fairly typical listening level).
Sometimes the minimum distortion reading
will occur just before the outputs clip. In
this example, the distortion at a typical lis-
tening level is more than three times as high
in one channel as in the other. Is this seri-
ous, or is it indicative of a fault in the am-
plifier? Not at all! By and large, distortion
differences of less than a full order of mag-
nitude (a factor of ten times) are of no con-
sequence. If one channel measured 0.01 per
cent and the other was 0.1 per cent, we
would suspect that something was wrong in
the latter channel. Even so, it is highly un-
likely that such a difference would be aqudi-
ble under any conditions.

Modern amplifiers have such minuscule
distortion levels that we could really dis-
pense entirely with measuring or even dis-
cussing distortion. One would be hard
pressed to find program material that would
audibly demonstrate the difference between
distortion readings of, say, 0.002 and 0.2
per cent. Why, then, do we bother with
measuring distortion? Partly as a technical
exercise that in some cases reveals an im-
pressive engineering achievement on the
part of the amplifier designer, and partly
because the current FTC rules on adver-
tised power ratings requires a distortion dis-
closure as part of that rating. In order to
verify that an amplifier meets the FTC cri-
teria, it is necessary to test it quite fully over

Aiwa AX-7800U AM/FM Stereo Receiver ® Audio-Technica ATH-7 Stereophones
Boston Acoustics A100 Speaker System ® Marantz SD9000 Cassette Deck
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Revox B760 FM Tuner
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Forthose who take recordmg seriously

The 580 Series

From the economical 580M to the universally
acclaimed 582, a 580-Series recorder is not an
average cassette deck. It rises above mediocrity.
It is designed for the serious recordist—for the

.person who insists upon the perfection that comes

from individual calibration of each tape and the
self-contained oscillater and metering that make
this possible. With exclusive Asymmetrical, Dif-
fused-Resonance, Dual-Capstan Transport, flutter
and modulation noise cease to be problems. And,
Nakamichi's Double Slot Guides and Tape-Pad
Lifter assure perfect tracking and absolute signal
stability—so stable as to cause STEREO REVIEW"
to exclaim of the 582: “What we found astonish-
ing...was that this was the first deck...in which the
response was identical (within =0.1dB) whether
the test tapes were played in the normal forward
direction or turned over and played on side two.’
Unique Direct-Flux erase head, metal-tape com-
patibility, and IC logic with remote and unattended

operation are common to all 580-Series recorders.

Nakamichi

580 2-Head
4 CassetteDeck 7 B rsiarionl 580 M 2Hesd Comerte Dact ¥
Special narrow-gap . = - ' o f
Sendust record/play € ' o G - 7‘7\ - W.';.‘-.‘s\. i |
‘hea;)d—the pit?nagle of = g.0n s el
combination-head per- I B r————c—————— R T Rl et o
formance; 20 to 20,000 ° LU - T E o = ,‘w_ o
Hz =3 dB with less than R ol MARSTIRC S I - R S T
1% THD sets this re- . > A R L, el o - S A< . ;‘
corder apart from the  mw et B ey e AN ‘.) i Py , 2
crowd! Dolby* calibra- e ey ; e o
tion for each channel i !
and each tape.
581 Discrete 3-Head
7 I NSmiony 81 Deaceats Head Cassaris Dock ) Cassette Deck
5 - p = Dlslcret$1 '3;?1|—l!e?)? t{ehch'-
 ———— s e g '""\TR no‘ogy nighlignts the
S ———r 1 RE TR, SENL 581. S/N more than 66
v:«.},”; 1 ol o m—————— B oo D W o b - dB—-20 to 20,000 Hz .
4 i - [" Snkn ik Al P s with under 0.8% THD!
Rty it XS Eex . o o 8 = A Dolby* and bias ad-
, PR e R T © i | gl : v "\ justments with built-in
e - oW r . D 2-frequency oscillator
iy T e YT e e 3 ; assures Nakamichi per-
e W Yoo Rl ¥ formance with any
: quality tape.
Discrete 3-Head
5 Cassette Deck I IR arici, B B2 -braers v Cissetrs DI >
. Acclalmed by every . : - S
leading reviewer, the o e L
582 is the ultimate ; eﬁ“ t
. Tecorder for the serious e, ! '
# audiophile. With three ) e
discrete heads and full R W L
off-tape monitoring, the

582hasbecomethe
recorder on which : B g
experts evaluate tape!

*Dolby is the trademark
of Dolby Laboratories.

For more information, write to Nakamichi U.S.A. Corporation, 1101 Colorado Averiue; Santa Monica, CA 90401
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Figure 1. The harmonic-distortion levels of a correctly operating
amplifier will usually vary (and differ) as the output power changes.

the full audio-frequency range and at all
power outputs from 0.25 watt to rated pow-
er. Once the test program reaches that mag-
nitude, it requires little more effort to meas-
ure the full distortion/power/frequency
performance of the amplifier.

In Figure 2 is shown a typical plot of dis-
tortion at full power vs. frequency. The left
and right channels in this illustration seem
fairly well matched, but notice that there is
still a two-to-one difference in measured
distortion at 20,000 Hz. Again, this means
little in terms of how the amplifier sounds,
but it will to some extent affect the way it is
rated. In most recent amplifier designs the
maximum distortion occurs at 20,000 Hz.
In this example, if the amplifier were rated
to deliver 60 watts per channel to 8-ohm
loads from 20 to 20,000 Hz with no more
than 0.1 per cent total harmonic distortion,
it would be within allowable limits. If the
distortion rating were 0.08 per cent, one
channel would pass and the other would

not, presenting the manufacturer with a di-
lemma, since his advertising claims that the
distortion will not exceed 0.08 per cent in
either channel when both are driven to 60
watts anywhere from 20 to 20,000 Hz.

Since we ask that a product submitted for
test be checked out by the manufacturer
and his test data supplied to us (oddly
enough, only a few manufacturers actually
comply with that request!), we would expect
to be able to duplicate his distortion meas-
urements within normal measurement tol-
erances. Often we can, but there have been
times when we could not. This is a very dis-
turbing situation, both for us and for the
manufacturer. Repeatability of measure-
ments on FM tuners is always a “tricky”
business, but amplifier measurements are
supposed to be “‘cut and dried.”

A major source of discrepancies is the ex-
act procedure followed in the test sequence
(it is not specified in any standard, and
rarely by any manufacturer or testing agen-

1)
B PR CHANNEL:

. . Incidentally, if you play Widor’s Organ Symphony

No. 5, it'll heat a small room.

FREQUENCY IN HZ (CYCLES PER SECOND)

Figure 2. Differences in distortion levels between the channels
of a stereo amplifier are perfectly normal and usuvally inaudible.

cy). An amplifier is supposed to be fully
heated by the FTC-mandated one-hour pre-
conditioning period before any measure-
ments are made. We follow this procedure,
but some manufacturers do not. Even so,
there can be a considerable difference in the
amplifier’s operating temperature, depend-
ing on the immediately preceding history of
its operation.

For example, when measuring distortion
vs. frequency we start at 20 Hz, making dis-
tortion readings at power outputs of —10
dB, —3 dB, and rated power before going to
30 Hz and repeating the process. In that
way, we move upward in frequency ina 1, 2,
3, 5, . . . progression, making three dis-
tortion measurements at each frequency.
By the time we reach 20,000 Hz (which is,
for most amplifiers, the most difficult part
of the test) the amplifier is usually very hot.
The temperature rise in its power-trans-
former windings reduces the voltage avail-
able to the output transistors (and thus
their maximum power-output capability),
and often the transistor amplifier itself is
not operating at its best when very hot. The
result may be a failure to meet the distor-
tion spec at 20,000 Hz.

When this happens (fortunately, not very
often these days) we start again with a cold
amplifier, heat it in accordance with the
FTC rule, and start our measurement se-
quence at 20,000 Hz, working our way
downward in frequency. If the amplifier
passes when tested in either direction, we
consider that it conforms both to the letter
and the spirit of the regulation.

The message in all this is that the har-
monic-distortion characteristics of an am-
plifier, no matter how impressive they may
be, should be viewed only as an indication of
the engineering expertise that went into its
creation. When the distortion is very low,
distortion comparisons between different
amplifiers (“Amplifier B has only 0.002 per
cent distortion, so it must be better than
Amplifier A, with its 0.08 per cent distor-
tion’’) have little or nothing to do with the
listening quality. Remember also that no
matter how carefully the distortion is meas-
ured, rather large—but inaudible—differ-
ences can be expected between different
samples of the same model or between
channels in a single unit. O

Test Reports start on page 40
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Ever since

Pioneer

unleashed its
Supertuner®
technology on

car stereo, the
competition has
tried to catch up.
Tried to match our
home hi-fi specs.
Tried to duplicate
our unique, station-
grabbing sound.
But the only thing that

" __able price.

tl : KP-5500
“'sounds like a Supertuner 5
is a Supertuner. And
Pioneer now offers an entire
line. Including the newest
Supertuner of all: the incom-
parable KP-5500 pictured here.

The KP-5500 gives you FM

muting to blank the noise
between stations. Useable
FM sensitivity of 1.1 uV.

Selectivity of 74 dB. A
capture ratio of 1.7 dB.
Team it with a set of
Picneer TS-695 3-way
speakers, and you've
got a Supersystem that
works audible wonders
with tape and FM.
Your Pioneer dealer can
give it to you at a very reason-

Supertuner by Pioneer.
The competition can't give it

to you at any price.

Electronics of America, 1925 E. Dominguez St., Long Beach, CA90810

WPIONEE

The Best Sound Going

To find your nearest dealer, toli-free, call: (800) 447-4700. In lllinois: (800) 322-4400.

CIRCLE NO. 60 ON READER SERVICE CARD

©1980 Pioneer



Equipment Test Reports

By Hirsch-Houck Laboratories

scanning, pausing for five seconds on each
received station. At the end of the band, the
scan reverses and proceeds as before. At
any time, a touch on the HOLD SCAN button
stops the scanning action on the station be-
ing received.

The auTo mode of tuning, activated by
the AuTO/MANUAL button described pre-
viously, causes the receiver to scan until a
signal is received, as in the HOLD SCAN

. mode. However, the tuning stops on each

Alwa AX'78OOU signal, and each subsequent scanning step

. requires another touch of the tuning button.

AM / FM StereO RGCGIVGT The band selection (AM or FM) is made

with two small momentary-contact buttons
below the dial window. To their left are sev-

T first glance, the Aiwa AX-7800U looks
like a conventional AM/FM stereo re-
ceiver, with a narrow “blackout” dial win-
dow extending almost the full width of the
panel and a typical complement of knobs
and pushbutton switches positioned below
the dial area. Turning on the receiver with
the square POWER button at the lower left of
the panel immediately discloses its true na-
ture. This highly sophisticated receiver is
electronically tuned by a digital frequency
synthesizer and has neither dial scales nor a
tuning knob. Half-inch-high pale-green
numbers in the center of the “dial” cutout
show the tuned frequency for both AM and
FM bands. An array of red LEDs at the left
end of the dial window forms a line whose
length is proportional to the tuned station’s
signal-input level. A small button below it
changes the display to read the audio power
output (into 8 ohms) from 0.1 to 120 watts.
The rated output of the AX-7800U is 60
watts per channel into 8 ohms from 20 to
20,000 Hz with no more than 0.05 per cent
total harmonic distortion.

Other LEDs near the power/signal-
strength display show when the receiver is
turned on, which display mode has been se-
lected, and when a stereo broadcast is being
received. Across the lower half of the panel,
most of the controls are conventional in ap-
pearance and function. They include small
knobs for the bass and treble tone controls
as well as the balance and volume controls.
Between the tone-control knobs are narrow
pushbutton switches that select bass turn-
over frequencies of 200 or 400 Hz and tre-
ble turnover frequencies of 2.5 or 5 kHz.
Similar buttons activate the two pairs of
speaker outputs. A front-panel headphone
jack is always live.

To the right of the knobs are more push-
button switches; they control loudness com-
pensation, tape-monitor functions, and in-
put selection for PHONO, AUX, and TUNER
sources. Red LEDs above the buttons show
which source has been selected. Two more
buttons control FM MONO/STEREO operation
and FM MUTING.

The remaining controls are associated
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en similar buttons for six preset station
channels (the seventh is 2 MEMORY button
with the digital tuning system of the AX- used to move the frequency of any tuned
7800U. The actual tuning is done by press-  station into the receiver’s memory). To do
ing one of two large, flat buttons at the right  this, MEMORY is touched, followed by one of
of the panel. Marked ur and DOWN, they the CHANNEL buttons. At any later time,
cause the frequency to shift in the indicated  touching that button will instantly tune the
direction when touched momentarily or receiver to that frequency, light a LED
held in. A small button, with a LED show- above the selected channel button, and dis-
ing the selected mode, controls AUTO or play the memory location number (a digit
AUTO/MANUAL operation. In the latter from I through 6) as a large yellow numeral
mode, each momentary touch of a TUNING to the right of the frequency readout. The
button shifts the frequency by 200 kHz for  stored information is retained with the pow-
FM or by 10 kHz for AM. If the button is er off as long as the receiver is plugged into
held in, the receiver scans rapidly, covering an energized a.c. outlet. If power is lost for
the full 88- to 108-MHz FM band or the more than a short time (about a minute in
530- to 1,610-kHz AM band in about 8 sec- our sample), the memory is lost, and when
onds. The scan stops instantly when the but-  turned on the receiver will start up at 530
ton is released, and final frequency adjust- kHz on AM. In normal operation, each
mients can be made in one-channel steps by  time it is turned on it comes on at the fre-
light taps on a TUNING button. quency to which it had last been set.
Touching a momentary-contact button The rear apron of the Aiwa AX-7800U
above the tuning controls engages the HoLbD  has all the input and output connectors
scaN feature (a light above that button usually found on a stereo receiver, including
shows when it has been selected). In HOLD  spring-loaded insulated terminals for two
SCAN, a momentary touch on one of the tun-  sets of speakers, an AM ferrite-rod anten-
ing buttons causes the receiver to scan rap- na, and two a.c. convenience outlets (one of
idly until a station is received, when it un- them switched). The Aiwa AX-7800U has

mutes for five seconds. Then it resumes (Continued on page 42)
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